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Abstract

Somalia is a country in north eastern Africa that has suffered a high degree of political and social
instability since the collapse of its last national government in 1991. This study reconstructs domestic
fisheries catch data between 1950 and 2010, including the industrial, artisanal, subsistence and
recreational sectors. We found that the Somali reconstructed total catch was nearly two times the
landings reported by the FAO on behalf of Somalia for the time period, most of which is attributed to the
reconstructed small-scale sector. Although there is an initial decline in catches after the collapse of
government, small-scale catches increase significantly after the mid-1990s, as a result of increased
private investment in artisanal fisheries, changes in seafood consumption habits and population
displacement to the coast due to the civil war. However, the absence of monitoring and enforcement in
Somali waters, coupled with the lack of transparency amongst international monitoring agencies in the
Indian Ocean, resulted in a lack of reliable data for the significant level of illegal and semi-illegal foreign

fishing activity also taking place in Somalia’s EEZ and therefore it is not included in this study.
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Introduction

Somalia is located on the Horn of Africa, has the second longest coastline of any country in Africa (after
Madagascar), and is bordered in the north by the Gulf of Aden and in the east by the Indian Ocean
(Figure 1). The marine ecosystem is characterized by seasonal monsoons driving a strong south-north
current along the east African coast, resulting in a significant upwelling off the coast of northeast
Somalia. This system is highly productive, but the great quantity of small pelagic fish usually found in
upwelling areas (Rykaczewski and Checkley 2008) does not occur to the same extent in the upwelling
area off Somalia. However, the region is known for the seasonally high abundance of large pelagic fish
(tuna and billfishes) that has attracted Distant Water Fleets (DWF), mainly from Europe and East Asia, to
fish for these high value species (Bakun et al. 1998). In contrast, the environmental conditions have not
been quite as favorable for the domestic fisheries sector; the coast does not have many natural harbors,
and climate and ocean features give rise to large variation in the available resources between seasons
and years (Haakonsen 1983). The Somali people have historically been largely nomadic, and despite
their abundant fish resources, the Somalis in general have had very limited interest in fishing and their
seafood consumption is thought to be among the lowest in the world. However, the coastal
communities have a tradition of fishing, but the fraction of fishers compared to the total population has

always been small (UNEP 2005).

Somalia gained its independence in 1960, when the former colonial territories of Italian Somalia and
British Somaliland united and became the Somali Republic. During the 1960s, two elections were held. In
1969 the sitting president was assassinated and Mohamed Siad Barre came into power (UNEP 2005). He
declared Somalia a socialist state, and the establishment of co-operatives became the basis for the
socio-economic development in the country (Laitin and Samatar 1984). In the late 1980s, a civil war
started in the northwestern part of Somalia, and in 1991 the Siad Barre regime ended. The fight among
different clans for power and control of the capital city of Mogadishu and other areas has impacted the
country ever since. In 1991, former British Somaliland in the northwest claimed independence (as
‘Somaliland’), and in 1998 the northeastern part of Somalia claimed an autonomous state of Puntland
(UNEP 2005). Neither Somaliland nor Puntland have been recognized by the international community
(UNEP 2005). The population in Somalia was about 2.2 million at the time of independence in 1960, and

in the most recent census in 1986 it was 6.4 million (http://www.populstat.info/; accessed January
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2010). Due to the fighting, recent population numbers are highly uncertain and range from about 8-10

million (Kelleher 1998; Anon. 2009b).

After the fall of the Siad Barre Government in 1990, Somalia was not able to effectively manage its
natural resources due to the lack of effective national governance (Kelleher 1998; Jennings 2001).
Although foreign fishing in the offshore waters off Somalia was prevalent during the early decades from
1950 to 1980, no major illegal fishing incidents or confrontations with foreign vessels was reported
during that time period (Sabriye 2005). Given that EEZs were not internationally recognized until the late
1970s or early 1980s, and Somalia’s status and recognition of their claim for jurisdiction beyond 12 nm
territorial waters remains uncertain and challengeable (but see below), any such offshore fishing was
only considered ‘illegal’ in the context of international law with the ratification of UNCLOS by Somalia in
1989. As Somalia declared a 200 nm territorial sea in 1971 that is contested and not based on accepted
international law (Schofield 2008), but ratified UNCLOS in 1989, this ratification could be argued to
supersede Somalia’s previous territorial sea claim and replace it with a legitimate 200 nm EEZ since 1989
(C. Schofield, pers. comm.). Furthermore, the effective collapse of the national government in 1990 also
exposed its coastal waters to uncontrolled access by foreign fleets (Samatar 2007). During the post-
regime period, the state failed to exercise its rights both at land and sea due to a dysfunctional

government (Dupont 2003).

Several issues contributed to the problem with unregulated and unlicensed fishing vessels. The majority
of Somalia’s maritime neighbours are not equipped with adequate monitoring, control and surveillance
(MCS) infrastructure to address violations by foreign fishing vessels. This includes Kenya (Anon. 20083,
2008b, 2008d), Tanzania (Anon. 2008e)*, Yemen (Anon. 2009a). None of these countries have regular or
adequate fisheries observer schemes, port state control, mandatory Vessel Monitoring System (VMS)
requirements or aerial surveillance for foreign vessels operating in their own EEZs. After the fall of Siad
Barre’s government in the early 1990s, the majority of Somali licensed foreign vessels re-flagged their
vessels to Kenya or Flag of Convenience countries (e.g., Belize, Honduras) to conduct illegal fishing
operations in Somali waters (Kulmiye 2001; Anon. 2008c). Starting in the mid 1990s, foreign illegal
fishing vessels started encountering increasing resistance from local clans along Somalia’s coastline, and

started paying local warlords and militia a nominal amount for protection to fish in local waters. The

! “Tanzania, SADC join forces against illegal fishing”. Available at www.stopillegalfishing.com [Accessed Feb. 2010].

Persson et al. (2014) Page 3



Fisheries catches in Somalia 1950-2010

majority of fishing vessel arrests locally during this time appear to be for failing to pay the clans for
illegal fishing, rivalries between two clans claiming authority over the same territory (Anon. 2005; von

Hoesslin 2006) or for fishing too close to the coast (Anon. 1998).

For the purposes of the present catch reconstruction, we do not deal with the illegal foreign fishing
presence in Somali waters, despite its historic significance and likely massive scale. Data presented here

pertain only to domestic Somali fisheries and licensed foreign and joint venture operations.

Fisheries development
Of the two former colonial powers, Britain and Italy, only Italy is known to have tried to establish a

fishing industry (e.g., by building three canning factories on the north shore in the mid 1930s), but
without much success (Haakonsen 1984). After independence in 1960, the fisheries sector was not paid
much attention until Siad Barre came to power in the late 1960s. To increase fisheries production, the
government launched fisheries development programs and created about 20 fishing co-operatives
which were supplied with motorized boats, fuel, fishing gear, etc. In 1974, the nomadic population was
heavily affected by a severe drought that killed much of their livestock. Consequently, fifteen thousand
nomads were resettled into four fishing co-operatives. The fisheries development programs were largely

supported by the former Soviet Union.

Pre 1991: Industrial and foreign fishing
Somalia has never had a large domestic industrial fishing fleet, and most of the industrial fishing in

Somali waters has been carried out by what were essentially foreign fleets, for many years through so-
called ‘joint ventures’. During the 1950s, the Italians were fishing mostly for their canning industry on
the north coast, with 95% of the production exported to Italy and the remainder marketed locally or
sent to Yemen. Occasional Japanese longlining occurred offshore on the east coast (Johnson 1956), and
in the 1960s, Japan undertook test fishing for tuna (Lawson et al. 1986). Some Greek trawlers also
operated in Somali waters in the mid 1960s (Haakonsen 1983). In 1974, SOMALFISH was established as a
joint venture between Somalia and the Soviet Union. It operated ten trawlers and one fishmeal factory
ship until late 1977, when political relations between the two countries broke down and the Soviet
Union withdrew their boats and support (Haakonsen 1983). According to national statistics, these

vessels caught 2,000 - 5,000 t-year™ of finfish and spiny lobster (FAO 1978; Haakonsen 1983). However,

Persson et al. (2014) Page 4



Fisheries catches in Somalia 1950-2010

according to Yassin (1981) SOMALFISH exported between 10,000 - 20,000 t-year™. After the Soviets
terminated their operations in Somalia, industrial fishing was carried out through joint ventures and
licensing of foreign vessels from countries such as ltaly, Japan, Greece, Singapore and Egypt (Van Zalinge
1988) as well as China.> SOMALFISH itself purchased two Australian built shrimp trawlers and nine
Yugoslavian built trawlers (Lawrence 1980). The two Australian vessels started operating in the late
1970s, but it is unclear if the nine Yugoslavian trawlers ever operated (Haakonsen 1983). An Italian
company called Amoroso e Figli operated three freezer trawlers off the north east coast in 1978 and
1979 (Stromme 1987). SIDACO, a joint venture between Somalia and Iraq was formed in 1977 (FAO
1978). However, according to Haakonsen (1983) their vessels never operated, while another source
(Anon. 1982) stated that in 1982 SIDACO operated four trawlers. SOMITFISH, a joint venture between
Somalia and Italy, operated three Italian built trawlers between 1981 and 1983 (Van Zalinge 1988). In
1983, ten Japanese longliners were fishing for large pelagic fish, and in 1984 six Japanese and eighteen
Korean longliners fished in Somali waters. In 1983 and 1984, Romanian trawlers fished for small pelagic
fish as a scientific expedition. Italian and Japanese bottom trawlers as well as several pelagic pair
trawlers from Singapore operated in Somali waters in late 1984 (Elmer 1985). In 1985, ten licenses were
issued to foreign vessels from four different countries (Anon. 1987). After a few years of inactivity,
SOMITFISH was re-established as SHIFCO, and with new and rehabilitated vessels started operations in
1987 (Anon. 1988; Sabriye 2005). In addition, five Italian trawlers and one French trawler were licensed
to fish in Somali waters (Anon. 1988). During the 1980s, China increasingly supported the Siad Barre
government with direct supplies of weapons and other military supplies. In exchange, Somalia
transferred its territorial fishing rights to China, which was formalized through an agreement signed in
1989. In essence this was a ‘guns-for-fish’ agreement. It is likely that with the fall of the Siad Barre

government in 1990, this fishing may have continued uncontrolled for some time.

Post 1991: collapsed government
The Siad Barre regime maintained a surveillance force to protect the offshore waters of Somalia,

although nothing is known about its effectiveness. When the government collapsed in 1991, the waters

were left unmonitored and unguarded, and this was exploited by fishing vessels from various countries

2 Country Studies Series by Federal Research Division of the Library of Congress. Available at www.country-
data.com/cgi-bin/query/r-12055.html [Accessed August 2012].
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(Qayad 1997; Jennings 2001; Mohamed and Herzi 2005; UNEP 2005; Mwangura 2006b; Samaoilys et al.
2007; Schofield 2008; Weir 2009). This unlicensed exploitation by foreign vessels (synonymous with
resource-piracy) has been proposed as a major reason for the initial rise of piracy in the waters of
Somalia (Lehr and Lehmann 2007). It is argued that local fishers who were deprived of their livelihoods,
and the warlords who saw an opportunity to make money, formed ‘coast guards’ to enforce the waters
of their perceived ‘territories’. These ‘coast guards’ attacked foreign fishing vessels and demanded
compensation for fish caught. Local warlords also started to sell ‘licenses’ for fishing (Jennings 2001;

Menkhaus 2009), thus creating what can be called ‘semi-illegal’ licensing schemes for foreign vessels.

For example, during 1996 — 1997, 43 longliners, 61 purse seiners and a few Kenyan trawlers were fishing
in Somali waters through such local warlord agreements. In addition, four Saudi-Arabian trawlers and
some Pakistani vessels occasionally fished along the coast, and three Sri Lankan vessels based in Berbera
fished for sharks. Two Syrian and one Taiwanese vessel were captured and accused of illegal fishing by
the ‘Somali Salvation Army’ (Kelleher 1998). In 2005, Somaliland had about 36 Egyptian trawlers
operating in their waters, landing about twice as much as the small-scale fleet was assumed to land
(Gulaid 2004). Interestingly, the remaining ‘domestic’ industrial fleet (operating under the joint venture

SHIFCO) had been operating out of Aden (Yemen) since the late 1990s (Jennings 1998).>

Small-scale fisheries
The small-scale fisheries development programs during the Siad Barre era were not only supported by

the Soviet Union, but also by other countries through foreign aid. However, the desired growth of the
sector failed to materialize. The absence of fishing traditions translated into a lack of fishing experience
and infrastructure such as storage and processing facilities. There was also a lack of equipment and
knowledge on how to repair boats, which made it hard to maintain the fishing fleet. For example, more
than 50% of the new motorized boats distributed in the mid 1970s were out of commission after only a
few years. The marketing of fish from the co-operatives was centralized during the 1970s and early
1980s, diminishing incentives for increased production (Haakonsen 1983). Fishing activities increased

when the government started to liberalize the sector during the 1980s (Pierconti and Dunn 1990).

After the collapse of the central government in 1991 and during the ensuing civil war, much of the

existing small-scale fishing sector was reduced, which amplified the already existing shortage of spare

*FAO country profile, Somalia. Available at www.fao.org/fishery/countrysector/FI-CP_SO/en [Accessed January 28,
2010].
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parts and infrastructure. The small-scale fishers also suffered from the cessation of government support
(Lovatelli 1996) and their catches declined (Kelleher 1998). However, in later years, the absence of
government control of the fishing industry resulted in increased influence of the private sector and
entrepreneurs which was the main force behind the gradual revival of the fishing trade (Lovatelli 1996).
In more recent times, the investment from the private sector together with foreign aid, and also the
change in consumption habits of Somalis seem to have resulted in an expansion of the small-scale
fisheries sector and substantially increased small-scale catches in the post-war period (Gulaid 2004;

Mohamed and Herzi 2005; Sabriye 2005).

Lack of statistics and reliable data
Lack of sufficient and reliable statistics was identified as a major problem for the development and

management of fisheries in the Indian Ocean (IOFC 1982). The Somali Ministry of Fisheries does not
seem to have had a tradition of collecting fisheries statistics. For example, Elmer (1985) reported that it
was difficult to make the Ministry pay the people responsible for gathering of data, as there was a lack
of understanding of the importance of data collection. The national legislation in Somalia (i.e., the
Maritime Code) also hindered the gathering of fisheries statistics since it did not give the Ministry of
Fisheries the authority to collect fishing data. The national statistics law did cover data collection to
some extent, however, it did not include provisions ensuring the Ministry of Fisheries would receive
data on fisheries (Lawrence 1980). The absence of workable government institutions since the late

1980s has prolonged and exacerbated the problem of unreliable data (UNEP 2005).

The existing fisheries statistics from the 1970s and the 1980s are thought to be incomplete. For
example, the ‘production from all sectors’ in 1985 as reported by the Somali government (Anon. 1985),
was based solely on catches by the 23 co-operatives and re-settlements, the offshore catches, and the
purchases by companies from small-scale artisanal fishers. The reported production from the co-
operatives and re-settlements was deemed to represent the artisanal (i.e., small-scale, commercial)
production and was reported as 6,223 t in 1985. This is thought to be an underestimate, since it
excluded data from fishing villages along the coast that were not part of a co-operative. For example,
Jennings (1998) reported 31 fishing communities, while Mohamed and Herzi (2005) suggested that

before the civil war there were about 50 fishing villages. Furthermore, the FAO country profile reports
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that there are about 50 fishing villages along the coast.* Hence, the artisanal fish production from
villages that were not associated with the 20 co-operatives or the three re-settlements, together with
non-commercial catch (i.e., subsistence catch), seems to be missing from reported data. In addition, the
Ministry of Fisheries acknowledged that a substantial part of the landed catch was sold directly at the
beach landing sites to the public, and deemed the amount sold as ‘unquantifiable’ (Anon. 1987). Shaves
(1984) also reported that sales of fish occurred outside the controlled market during the time when,

according to national law, all fish had to be sold through the co-operatives at a fixed price.

Furthermore, the total production reported by the Ministry in 1985 was 11,938 t (Van Zalinge 1988).
This included 2,039 t of artisanal landings that were purchased by public companies, and 1,130 t of large
pelagic fish caught by Korean longliners and 240 t of small pelagic fish caught by Romanian survey
trawlers (Van Zalinge 1988). If the artisanal catch component and the Korean and Romanian catches
were subtracted, the remaining production (i.e., 8,529 t) matched what was reported as demersal

industrial production (i.e., 8,528 t) in 1985 (Van Zalinge 1988).

The Food and Agriculture Organization of the United Nations (FAO) is mandated to report data provided
by their member countries. The examples described above matches what FAO reports as Somali catch
for ‘marine fishes nei’ in FAO FishStat for 1985. This suggests that FAO data for Somalia are incomplete

due to the use of national data reported by the Somali Ministry of Fisheries.’

Discards

Industrial fisheries

Tropical waters have a large number of species, and it seems rare if one species makes up more than
20% of the catch (Tussing et al. 1974). In Somali waters, there is a large diversity of fish, but only a few
species are of commercial interest (Lovatelli 1996). Trawl surveys in the late 1970s reported non-
commercial by-catch of more than 50% (Kelleher 1998). Van Zalinge (1988) reported that only the high
value species, accounting for less than 50% of the catch, were retained on demersal trawlers. Therefore,

discarding was likely high in demersal trawl fisheries. Depending on the species composition, the

*FAO country profile, Somalia. Available at http://www.fao.org/fishery/countrysector/FI-CP_SO/en [Accessed
January 28", 2010].

> As part of our search for information on Somali fisheries statistics, we attempted repeatedly to contact Mr.
Graham Farmer who apparently is (or was) the officer in charge of the FAO Somali program, but without success.
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acceptability for various species by markets, onboard storage capacity, and distance to port, between
40% and 80% of the total catch was discarded (Tussing et al. 1974). In the shrimp trawl fishery, discards
may have been as high as 90% (Hariri 1985). For later years, Kelleher (2005) reported that the general
discard rates in the western Indian Ocean were 9% in the tuna fishery, 92.3% in the shark fin fishery, 30-
40% in the long-range longline fishery, 5% in the purse seine fishery, and 21.7% in regular longline
fisheries. Kelleher (2005) did not report a specific demersal trawling discard rate for the western Indian

Ocean, but his global weighted average discard rate for demersal finfish trawling was 19.6%.

Small-scale fisheries
In the small-scale fishery, a large number of different species are fished and consumed (Mohamed and

Herzi 2005), although pelagic species such as tuna and mackerel are commonly favored (Costello et al.
2012). Furthermore, in some cases or areas, this fishery may focus on a narrow range of species for
retention (UNEP 2005). Kelleher (2005) reports that east African artisanal fisheries have negligible
discards. However, due to the eating habits of the Somalis, the lack of storage/processing facilities and
market opportunities, some sources acknowledged that discarding occurred also in the small-scale

fishery (e.g. Lovatelli 1996; Mohamed and Herzi 2005)

Here, discarding by small-scale fisheries is considered negligible overall, and has not been included in
the catch reconstruction. Discarding of shark meat as part of the shark fin fishery, however, has been
estimated here. Many of the small-scale fishers target shark for their fins and only a few of the fishers

retain the meat (Lovatelli 1996).

Overall, we follow a catch reconstruction approach as described by Zeller et al. (2007), with the main
purpose of comprehensively estimating total catches taken from the EEZ-equivalent waters of Somalia

since 1950, by domestic fisheries.

Methods

Somalia’s domestic fisheries
Landings data for Somalia supplied to FAO were reported as ‘marine fishes nei’, ‘cephalopods nei’ and

‘tropical spiny lobster nei’, and were assumed to represent industrial catches, the production from the
co-operatives and purchases of some artisanal catches by smaller companies. Here, the total reported

landings were assigned to small-scale and industrial fisheries based on a breakdown of landings between
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1974 and 1987 reported by the Ministry of Fisheries (Van Zalinge 1988). For the years where no
breakdown was available (prior to 1974 and after 1987) the averages of the first and last three years of
the breakdown were used, respectively. Thus, prior to 1974, 25% of landings were assigned to industrial
landings, and after 1987 49% were assigned to industrial. ‘Tropical spiny lobsters nei’ were split using
these proportions with no further adjustments made. The ‘marine fishes nei’ and ‘cephalopods nei’
were then added together and the total was split using the proportions listed above. This was done
because all cephalopod catches were determined to be small-scale, and doing the split this way allows
the total catch to be split using the determined proportions, while allowing allocation of a greater
proportion of the ‘marine fishes nei’ to the industrial sector and all of the cephalopods to the artisanal
sector. This is addressed further in the description of the species breakdown below. The FAO data that
were assigned to industrial fisheries were taken at face value, while a separate reconstruction of the
small-scale fisheries allowed us to determine an add-on to the small-scale portion of reported FAO data

derived here. For this reconstruction, we used the 2010 FAO data as our baseline.

Small-scale catches
Small-scale catches (i.e., artisanal and subsistence catches) were estimated using the number of

operational boats and catch rate per operational boat per year. The earliest reported small-scale catch
(Thurow and Kroll 1962) was taken at face value and extrapolated back to 1950. The most recent
records of catches were reports for the fisheries in the three regions of former Somalia: southern central
Somalia (Sabriye 2005), Puntland (Mohamed and Herzi 2005) and Somaliland (Gulaid 2004). The
reported catches for Puntland and southern central Somalia were taken at face value. For the third
region, Somaliland, shark catches were missing and were estimated based on the fraction of shark in
catches in southern central Somalia. The estimated shark catch was then added to the reported fish

catch for Somaliland (Table 1), and these data were used as the 2005 anchor point.

The total estimated small-scale catch for 2005 (Table 1) was carried forward to 2010 unchanged. For
1962, Thurow and Kroll (1962) report small-scale catches of 16,500 t, which we carried back to 1950

unaltered (Table 2). The small-scale catches in the period between 1963 and 2004 were estimated by
deriving anchor points for the number of operational boats for 1978, 1980, 1988, and 1995 based on
available information and assumptions (see below). The number of operational boats was then

multiplied by a catch rate per boat based on Elmer (1985) to create anchor points for small-scale catch
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(Table 2). To complete the time series, linear interpolation was done between the derived catch anchor

points and the catches reported in 1962 and 2005 (Table 2).

Number of operational boats
The traditional boats in Somalia are the wooden canoe called ‘houri’, and the less common sail boats

called ‘beden’ or ‘mashua’ (Lovatelli 1996). According to Thurow and Kroll (1962), the small-scale fishing
fleet in the early 1960s consisted of 1,875 houris of whom 1,500 were always active, 175 beden of which
150 were always operating, and 25 other boats (called ‘dunnis’), together accounting for a total catch of
16,500 t (Table 2). Thus, the fraction of traditional boats that were operational at any one time was
about 80%. This fraction was applied to the reported total number of traditional fishing boats in later

years (see below).

During the 1970s, a number of motorized boats were issued through fisheries development programs.
Haakonsen (1983) reported that 685 motorized boats had been provided during the previous years and
that 500 of those boats were issued during the five year development program 1974-1978. According to
Hariri (1985), 700 motorized boats were issued from 1972 onwards, and by the late 1970s only 40%
were working. UNDP/FAO (1992) reported that 600 motorized boats were issued between 1974-1978
and that in 1979, 150 new engines were provided by the UK to rehabilitate some of these boats.
Jennings (1998) reported that 600 motorized boats were issued and that within five years only 20% were
working. According to Lovatelli (1996), 450 boats had been issued by 1982. As the number of motorized
boats reported by the above sources are all in the same range, we used the earliest source (i.e.,
Haakonsen 1983). The year 1978 is in the middle of the ten year period reported on by Haakonsen
(1983) for the distribution of 685 boats, hence we assumed that all boats were distributed by 1978 to
create an anchor point. By the time the report was written (1983), more than 50%, and maybe as much
as 75%, of the distributed motorized boats were not operating due to lack of spare parts and knowledge
on maintenance (Haakonsen 1983). Hence, we assumed that 40% were working and applied this to the
total number of motorized boats to derive a total of 274 operational motorized boats for 1978 (i.e., 685

* 0.4 = 274).

The traditional boats are thought to have had a much higher fraction that were operational, due to
lower mechanization and easier, more traditional maintenance requirements. Therefore, the fraction of

operating traditional boats (80%) from Thurow and Kroll (1962) was used. Haakonsen (1983) reported
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that the traditional fleet was 2,250 boats, but he also mentioned that use of traditional boats was
declining due to the introduction of motorized boats and lack of maintenance. Therefore, for 1978, we
assumed 2,000 traditional boats and a working rate of 80%. Together with the assumed 274 working

motorized boats, this resulted in an anchor point in 1978 of a total of 1,874 operational boats (Table 2).

In 1980, Lawrence (1980) reported that about 125 motorized boats were working and that the
traditional fleet was about 2,000. Hence, we derived a 1980 anchor point of 1,725 working traditional

and motorized boats ([2,000 * 0.8] + 125 = 1,725; Table 2).

In 1988, the civil unrest started in northern Somalia, and by 1991 the government had collapsed. The
civil war damaged much of the fishing sector; hence, there was a decline in the number of operational
boats after 1988. Due to lack of other information, the anchor point in 1980 was carried forward to 1988

(i.e., 1,725 operational boats; Table 2).

Kelleher (1998) reported that the artisanal fleet in 1995 was made up of 627 houris and sailboats (i.e.,
627 * 0.8 = 502 operational traditional boats) and 290 functional motorized boats. This was used to form

an anchor point of 792 operational boats in 1995 (Table 2).

Catch rate
Elmer (1985) reported that around 737 operational boats caught 8,288 t. Thus, the average catch rate

was 11.25 t per operational boat per year (8,288 / 737 = 11.25). To remain conservative, we used a catch
rate of 10 t per operational boat per year as a default measure to derive the estimated tonnage of small-
scale catch for 1978, 1980, 1988 and 1995 (Table 2). For years between anchor points, data were linearly

interpolated.

Small-scale catches: artisanal versus subsistence
Although the majority of data sources used here for estimating small-scale catches relate to artisanal

fisheries, we assume that a fraction of these catches can be deemed subsistence, i.e., are not for sale
but for direct consumption or local barter. Thus, we assumed that the estimated total small-scale
catches derived here were split into the two sectors as follows: For 2010, we assume 80% artisanal and
20% subsistence, while for 1950 we assume a 60% artisanal and 40% subsistence split. We interpolate

these percentages over time to derive full time series for each sector.
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Species composition
We assigned the estimated catch to different species, by sector, based on information found in various

sources (Table 3).

Industrial
The domestic industrial catch was assumed to consist of demersal species caught by trawl (80%), and

pelagic species (20%). The pelagic catch was in turn split between large (80%) and small (20%) pelagic
taxa. Individual taxa were assigned percentages within each category (Table 4) based on the general

information contained in the sources in Table 3.

Small-scale
Much of the literature suggested that sharks and rays made up a substantial part of the small-scale

catch (artisanal sector only; shark fishing assumed to be a commercial endeavour); therefore they were
treated as their own category. Thurow and Kroll (1962) reported that sharks made up 21% of the total
catches in the early 1960s. The fraction of sharks and rays in the small-scale catch increased to about
40% during the 1980s (Anon. 1987), and to 55-65% by the 1990s (Lovatelli 1996). We assumed 55% of
the catch in the mid 1990s was sharks. For each of these anchor points, in order to be conservative, it
was assumed that these percentages applied to the artisanal catch only. For the most recent time
periods, the fraction of sharks was 29% of the total small-scale catch in southern central Somalia
(Sabriye 2005), whereas in Puntland it was 81% of the reported catches, although substantial finfish
catches were missing from the data (Mohamed and Herzi 2005). We estimated the shark catches in
Somaliland by assuming the same shark to finfish ratio as for south-central Somalia (i.e., 29%; Table 1),
and added them to the reported artisanal catches (Gulaid 2004), which resulted in a total fraction of
sharks of 43% in 2005 for Somalia (Table 1). Considering that the Puntland percentage is an over-
estimate and that the Somaliland tonnage had to be estimated, we applied the 43% in 2005 to the
artisanal catch only, in order to remain conservative. Note that this in turn resulted in a slightly lower
shark tonnage for 2005 within our reconstruction than was found in the literature. All of this information
was used to create a time series of the shark and ray fraction within the artisanal sector. Linear
interpolation was done between the anchor points in 1962 (21%), 1985 (40%), 1995 (55%) and 2005

(43%). Data for 1962 was carried back to 1950 unaltered and the anchor point in 2005 was carried
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forward to 2010 unaltered. Species composition of shark catches were derived from a variety of sources

(Table 3) and applied in seven taxonomic groups (3 species, 2 families and 2 general groupings, Table 5).

The remaining, non-shark artisanal catch was split into demersal (40%) and pelagic (60%) catches, based
on information from sources in Table (3). Artisanal finfish catch is thought to be dominated by pelagic
taxa (60%), in contrast to industrial catch, in which demersal taxa (80%) predominate (Tables 4, 6).

Individual taxonomic assignment of catches (Table 6) was derived from sources in Table 3.

The breakdown for the subsistence catches was derived from the artisanal breakdown, taking into
account sectoral differences. Sharks and rays were excluded and the proportion of large pelagic fish was

greatly reduced. Subsistence catches were disaggregated using the proportions shown in Table 8.

The FAO reported catches include cephalopods; however, there was no specific information on
cephalopod catches in our sources. Therefore, the reported cephalopod catches were proportionally
assigned to the artisanal and subsistence sectors using the same proportional split applied to the total
small-scale catches. The tonnage determined for each sector was then assumed to be contained within
the ‘marine fishes nei’ tonnage that was estimated above and subtracted out to determine the

remaining amount of ‘marine fishes nei’ for each sector.

Discards

Industrial fisheries

Due to a lack of gear specific information in the Somali domestic industrial fisheries, we assumed that
half of the pelagic fish in the industrial catch was caught with longliners and half with purse seiners, and
applied associated discard rates (21.7% for longliners and 5% for purse seiners) reported by Kelleher
(2005). For the demersal fraction of the domestic industrial catch, the global average discard rate for
demersal finfish trawlers of 19.6% (Kelleher 2005) was used, as specific discard rates for demersal
fisheries in the western Indian Ocean were not available. The by-catch of sharks in industrial trawlers
has been estimated to be 5% of the total weight of the catch. Of this by-catch, only the fins were kept
and the rest was discarded (Marshall 1997). The discard of shark meat was assumed to be included as
part of the 19.6% discard rate. The demersal discard rate was split between sharks (4.5%) and fishes
(15.1%). The sharks were taxonomically disaggregated using the artisanal shark breakdown, and fishes
were disaggregated by family using the industrial demersal breakdown (Table 7a). Pelagic discards were
broken down using the proportions shown in Table 7b.
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The crustacean fishery incurs a small amount of discards as well. Discards were estimated to equal 1.1%

of the crustacean landings. This is an assumption.

Small-scale fisheries
Although references have been made to some discarding of fish in the small-scale fisheries (e.g.,

Lovatelli 1996; Jennings 1998; Mohamed and Herzi 2005), they may be low (except for artisanal fisheries

supplying Yemeni mother boats).

Here, we focused specifically on discards in the shark fin fishery which have been estimated. In Somalia,
dried shark meat was an export commodity, hence, sharks were not only targeted for their fins (Lovatelli
1996; Jennings 1998). In 2005, it was reported that dried shark meat was collected in Mogadishu from
all regions and thereafter exported to Mombasa in Kenya (Sabriye 2005). In the mid 1990s, Lovatelli
(1996) reported that only a small percent of fishers retained the meat, and Gulaid (2004) reported that
only fins were retained by fishers in Somaliland. Thus, overall discards of sharks (except fins) were
assumed to be relatively large. To estimate the shark discards in the small-scale fisheries, data from
IUCN (2003) and Mohamed and Herzi (2005) were used. According to IUCN (2003), the community of Eyl
produced 200 t of shark fins, which requires about 10,000 t of live-weight sharks. In addition, Mohamed
and Herzi (2005) stated that Eyl’s estimated yearly locally landed and utilized shark catch (not finned)
was 1,830 t in 2004. Thus, we assumed that the discards of shark meat in Eyl due to shark finning alone
were about 8,170 t (10,000t — 1,830t = 8,170 t), which was 69% of the total estimated shark and ray
catch in 2004 in Eyl (8,170t / 11,830 t = 0.69). In order to remain conservative, and also because the
retained fin weight was not taken into account in this calculation, we reduced this to 49.1%, and used
this as a total small-scale shark discard rate in 2004 for all of Somalia. Half of the 2004 discard rate was
used as an anchor point in 1990 (i.e. 24.5%) to reflect the rapidly growing demand for shark fins
reported during the 1990s (Clarke 2004). Thurow and Kroll (1962) reported that dried sharks were
exported from Somalia and that shark fins fetched a higher price, however, there were no indications of
shark meat discards in the report. Therefore, we conservatively assumed that shark discards were 0% in
1960. Linear interpolation was done between the 1960, 1990 and 2004 discard rates to derive the
fraction of artisanal shark meat discards over time, and the 2004 rate was carried forward to 2010

unaltered.
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Adjustments
From 1992 to 1996, reported catches were greater than reconstructed catches. Therefore, catches in

these years were assumed to be 100% reported (except for discards which are known to be
unaccounted for in reported data) and a negative adjustment of the reported data was done. Previously,
when the reported cephalopod catches were subtracted from the total artisanal and subsistence
‘marine fishes nei’, the result was a negative catch in these years (1992-1996). Therefore, the
cephalopods were adjusted independently of the rest of the catch. All of the ‘marine fishes nei’ were
assigned as cephalopods for 1992-1996 and the difference was allocated as a negative adjustment to
the reported cephalopod catches. ‘Tropical spiny lobster’ catches were left unadjusted as they were
assumed to be well reported. The remaining catch was compared to the ‘marine fishes nei’ reported
catch. The difference between these totals represents the negative adjustment applied to the ‘marine
fishes nei’ category of the reported data. Please note that all comparisons of reconstructed data to the

reported FAO data refer to the adjusted baseline derived here.

Results

Reported catches
Total landings reported by FAO on behalf of Somalia were 922,930 t (944,999 t before adjustment) from

1950-2010, with catches varying between 5,000-15,000 t-year'1 from 1950 to the early 1980s, before
increasing rapidly to around 25,000 t-year™ by the early 1990s. Following a decline in landings during the
1990s, reported landings increased again to 30,000 t-year in the early 2000s and have been fixed at this
amount since (Figure 2a). Here, we split these data into assumed industrial and small-scale components

of reported landings, and added unreported catches as well as discarding to both components.

Industrial
Of the total FAO reported landings, about 420,700 t, or 46%, were assigned to industrial landings from

1950-2010 (Figure 2a). Prior to 1975, industrial landings accounted for about 25% of total landings
reported by Somalia to FAO. After the mid 1970s, industrial landings started to increase until 1995,
when they peaked at around 15,700 t-year™, or 66% of total FAO reported landings (Figure 2a). The
erratic nature of reported industrial landings, especially during the 1980s, was largely driven by serial

failures of joint venture operations. The only source of unreported catch we examined and estimated for
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the industrial fishery was discards, which contributed 15% of the total reconstructed industrial catch

(75,2001).

The overall species composition of the industrial catches suggested that Diagramma picta was the most
important individually identifiable taxon for the industrial fisheries (15.7%), consistently contributing
between 14.5-16.1% of the catch each year. This was followed by Lethrinus nebulosus (9.3%) and
Epinephelus areolatus (8.6%), while the most important pelagic species were yellowfin tuna (Thunnus
albacares; 6.4%) and bigeye tuna (Thunnus obesus; 4.9%). Discards accounted to 15% of the total

reconstructed industrial catches (Figure 2a).

Small-scale
Reconstructed total small-scale catches were over 1.3 million t for the entire period (Figure 2a), which

was just over 2.6 times the volume of FAO landings assumed to represent small-scale catches. The
reconstructed total small-scale catches during the colonial era (1950s) were estimated to be 16,500
t-year™. After 1960, total small-scale catches started to increase to almost 20,000 t-year™ by 1977,
before declining during the 1980s to about 18,500 t-year™. After the collapse of the national
government in the early 1990s, catches dropped substantially to a low of 9,200 t-year™ in 1995. Small-
scale catches increased substantially thereafter to approximately 47,700 t-year™ by the late 2000s.
Small-scale catches were estimated to consist to 74% of artisanal catches and 26% subsistence catches.

Discards contributed 10% to the overall artisanal catch.

The species breakdown of small-scale catches, based on information available to us, suggested that
sharks and rays dominated catches. Their fraction of the landed artisanal catch (subsistence fisheries
were assumed not to target sharks) increased from about 21% in the earlier period (2,100 t-year™),
steadily rising from the mid-1960s to a peak of almost 54% in 1996 (4,600 t), and then declined to about
43% (14,000 t-year) in the most recent years (2005-2010). Discards of shark meat (the result of

targeted shark finning) were estimated at around 100,000 t between 1950 and 2010.

Although sharks and rays as a group were dominant in the small-scale catches, the most dominant
individual taxa in the total small-scale catch were Lethrinus nebulosus (7.5%) and Thunnus albacares

(6.1%).
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Total catches
The reconstructed total catch was around 1.8 million t from 1950-2010, which was 98% larger than the

adjusted landings of 922,930 t reported to FAO on behalf of Somalia for the same period (Figure 2a). For
the first 20 years (1950-1969), total reconstructed catches averaged around 18,600 t-year™. During the
1970s and the 1980s, catches increased to around 22,000 t-year™ and 28,000 t-year™, respectively. After
the government collapsed in 1991, total catches stabilized at 28,000 t-year™ until 1995, before rapidly
increasing to 41,000 t-year by the end of the decade. This increase continued into the 21 century and

levelled out at almost 65,000 t-year'1 after 2006.

The spangled emperor (Lethrinus nebulosus) and yellowfin tuna (Thunnus albacares) were the most

prevalent species in the total reconstructed catch, contributing 8.0% and 6.2% respectively. Rays and
mantas (Batoidea) made up 6.0%, whilst the areolate grouper (Epinephelus areolatus) was 5.1% of the

total catch, followed by the painted sweetlip (Diagramma pictum) at 4.3% (Figure 2b).

Discussion
Since the early 1990s, Somalia has been a failed state without a functioning central government (Nincic

2008). The country is suffering extensively from poverty and violence, and its fisheries statistics are
highly unreliable (Anon. 2001). Based on the information and data available to us, and the assumptions
outlined in the methods, catches from 1950-2010 were reconstructed in an attempt to gain a better
understanding of likely total Somali domestic catches. The reconstructed total catch estimates were
nearly two times the data reported by FAO on behalf of Somalia, with reconstructed small-scale catches

as the major contributor to the difference.

Interestingly, industrial catches showed an increase during the initial phase of the civil war instead of
the expected decline. This may reflect the loss of monitoring and enforcement capacity of Somalia
during hat time, which seems to have been taken advantage of by foreign vessels engaging in illegal
fishing. Unlike industrial catches, the reconstructed small-scale catches were thought to better reflect
the unstable situation in Somalia starting in the late 1980s, with a rapid decline after the collapse of the
legitimate government in 1991. After this initial decline, small-scale catches started to increase
substantially after 1995. Increased involvement and private investments in the domestic artisanal
fisheries sector was the main reason for the observed increase in catches (Lovatelli 1996). Other
contributing factors could have been the change in seafood consumption habits among the Somalis
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(Gulaid 2004), the relocation of displaced people due to war, and the increased use of motorized boats

by artisanal fishers (Anon. 2001).

The landings data reported by FAO on behalf of Somalia were for many years incomplete or highly
uncertain. This is not surprising, given the lack of a central government and administration, and FAO is
to be commended for being able to provide any estimates at all, given that national reporting of catches

collapsed in the late 1980s due to civil unrest (Anon. 2001).

Foreign illegal and semi-illegal fishing
Since the Siad Barre government collapsed in 1991 (and possibly even before that), Somalia has not

been able to comprehensively patrol and protect its waters. Numerous vessels from various countries
are thought to have exploited the situation by fishing illegally in Somali waters (e.g. Qayad 1997;
Jennings 2001; Mwangura 2006b; Schofield 2008). There are contradictory reports about the number of
illegal fishing vessels operating off the Somali coastline. Some of the more recent numbers suggest a
decline from 500 foreign fishing vessels in 2006 (Mwangura 2006a) to 200 fishing vessels in 2009 (Anon.
2009c). However, exact numbers are not known due to the absence of monitoring and enforcement
capacity within Somali waters. Furthermore, the number of foreign fishing vessels operating in Somali
waters is also difficult to monitor due to the lack of transparency in data sharing among international
monitoring agencies working in the Indian Ocean. As a matter of fact, misleading the public seems
commonplace, as many fishing vessels, even while being attacked by Somali pirates, systematically
withheld accurate position reports from relevant agencies, such as the IMB (International Maritime
Bureau) and IMO (International Maritime Organization), and these agencies avoid reporting positions in
favor of likely dubious self-reporting by vessels (Hansen 2009). In contrast, the commercial MaRisk
system, using position data collected via satellites and remote sensors from the military coalition fleet,

showed that fishing vessels were deep within Somalia’s EEZ when captured by pirates (Hansen 2009).

The autonomous, but unrecognized territories of Somaliland and Puntland had some limited success in
controlling illegal fishing for short periods. For example, the Puntland administration assigned
responsibility for controlling coastal resources to private security companies such as Hart Security
(British) for 2000-2001, SOMCAN (United Arab Emirates) from 2001-2006, and Al Hababi Marine

Services (Saudi Arabia) in 2006 (Hansen 2008). However, these initiatives met with limited success as
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most foreign vessels escaped into international waters whenever the private security vessels
approached. Thus, for example, only four fishing vessels were arrested by Hart Security. None of the
private security arrangements survived the interplay of local clan politics and changing political

equations in these territories (Hansen 2008; Kinsey 2009).

It has been suggested that illegal foreign fishing in Somali waters has been the social reason for the
resurgence of piracy in the region during the 2000s (Jennings 2001; Lehr and Lehmann 2007; Menkhaus
2009). Our catch reconstruction illustrates that domestic artisanal catches did decline after the start of
the civil war and the collapse of central governance control. At the same time, foreign fishing fleets
started to substantially increase their illegal fishing activities in Somali waters. The initial decline of
artisanal catches was most likely caused by the lack of gear and boats, as well as the increased risk due
to civil war, but might also have been impacted by the illegal foreign fleets. It has been reported that
foreign vessels fished very close inshore and destroyed local fishing gears (Lehr and Lehmann 2007),
which would have fueled anger towards foreign fishers. Irrespective of the initial reasons and drivers for
the resurgence of piracy, it did not take long for it to grow into big business for warlords and criminals
utterly unrelated to domestic fisheries, who increasingly used foreign fishing as an excuse to hijack

vessels and demand ransoms (Menkhaus 2009).

One example was the “National Volunteer Coast Guard of Somalia” which in 2005 took over three
Taiwanese-owned trawlers and demanded ransom for the crew, claiming it was a fine for fishing illegally
within Somali waters (Lehr and Lehmann 2007). At the time (2005), the argument that pirates were
deprived local fishers appeared to be already out of date, since our reconstruction suggests that by the
mid-late 2000s, domestic artisanal fisheries catches had increased considerably. This is also supported
by other observations (Gulaid 2004; Mohamed and Herzi 2005; Sabriye 2005). Therefore, the increasing
piracy activities in the 2000s may have reduced illegal foreign fishing in coastal waters, permitting and

enabling an increasing domestic artisanal sector to re-emerge.

Irrespective of the issue of piracy, the problem of foreign fishing fleets illegally exploiting Somali waters
illustrates a severe failure of flag-state control, and further illustrates that illegal fishing is a matter of
international, trans-boundary criminal activity rather than a fisheries management failure (Osterblom et
al. 2011; UNODC 2011). The value of illegal catches taken out of Somali waters in 2005 was estimated as

being at least USS300 million (Lehr and Lehmann 2007). This lucrative illegal business is thought to have
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contributed to the prolongation of instability in the country, since neither foreign fishing interests or
local authorities (warlords) would have benefited as much from properly controlled legal operations
(Coffen-Smout 1998; Jennings 2001). Importantly, the value taken out of Somali waters by the illegal
foreign fleets would not be available to the Somali people and society (David Ardill pers. comm.,
February 2010). In contrast, with fully transparent and legal licensing through foreign fishing access
agreements, a functional national government would have been able to derive benefits for all of Somali
society from one of their largest natural resources. Such controlled access would be an important source
of foreign exchange income for legal national authorities, and may contribute to stability in the country

(UNEP 2005).

If one examines semi-illegal fishing, i.e., foreign fishing based on ‘licenses’ and protection bought from
local or regional authorities in contravention of international law, one finds that fishing companies that
bought semi-illegal licenses were often treading a thin line, as being licensed by one warlord or local
authority did not ensure safe treatment by another if the vessel entered the perceived local territories
of another warlord. Furthermore, the UN Monitoring Group on Somalia has documented misuse of
revenues generated from the sale of semi-illegal fishing licenses to the benefit of local warlords to
maintain militias and purchase weapons (UN 2006). This concern is not restricted to central and
southern Somalia, but is also prevalent along the coast of Somaliland, where Yemeni vessels exchanged

arms for fishing rights (UN 2008).

Conclusions
Overall, the likely total catches taken from the waters of Somalia by domestic vessels, as derived

through our catch reconstruction, increased from 18,250 t-year™ in 1950 to 64,900 t-year"1 in 2010, and
total catches were 98% higher than officially reported data. The occurrence of extensive illegal foreign
fishing in the waters of a sovereign state, mainly during a time of severe internal instability, although not
qguantified here, illustrates an astounding lack of flag-state control by predominantly European and
Asian fleets, and a global failure of control over rampant unregulated fisheries exploitation. It seems a
poor testimony of international affairs that, in the 21** century, the global community continues to be
incapable or unwilling to act decisively in the interest of poor and developing countries. The clear show
of unanimous inaction with respect to the renewable resources in the waters of Somalia can only be

called ‘commercial colonialisms’ in the name of globalization and the pursuit of unfettered profit.
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Table 1. Small-scale catches reported and estimated (in italics) for 2005 for Somalia.

Region Fish (t) Shark(t) Total(t) Shark (%) Source
South-central Somalia 14,825 6,113 20,938 29 Sabriye (2005)
Puntland 2,144° 8,990 11,134 81 Mohamed and Herzi (2005)
Somaliland 6,030 2,486 8,516 29 Gulaid (2004)

Total Somalia 22,999 17,589 40,588 43

® A substantial part of the finfish catches from Puntland are sold to Yemen and not included in the reported

catches for Puntland; ® Estimated using the fraction of shark catches from south-central Somalia

Table 2. Anchor points used for interpolation of small-scale catch for Somalia. Values in italics are

interpolated.

Operational Catch

Year Source
boats® anchor points (t)

1950 n/a 16,500
1962 n/a 16,500 Thurow and Kroll (1962)
1978 1,874 18,740° Thurow and Kroll (1962), Haakonsen (1983)
1980 1,725 17,250° Lawrence (1980)
1988 1,725 17,250°
1995 792 7,920° Kelleher (1998)
2005 n/a 40,588"° Gulaid (2004), Mohamed and Herzi (2005), Sabriye (2005)
2010 n/a 40,588°

%See text for sources; ° Assumed equal to 1962 value; © Based on average catch rate of 10 t-boat'l-year'1 (Elmer

1985); ¢ Estimated shark catches for Somaliland were added; °Assumed equal to 2005 value.
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Table 3. Sources used for species composition for the catch reconstruction for Somalia, by fishing sector.

Fisheries sector

Source

Industrial Artisanal Pelagic Demersal Sharks & rays
Corfitzen and Kinzy (1950) X
Ogilvie et al. (1954) X X X
Johnson (1956) X X X
Thurow and Kroll (1962) X X X
Losse (1970) X X X X
FAO (1972) X X
FAO (1978) X X
Anonymous (2011) X X X X
Bihi (1984) X X
Johnsen (1985) X X
Anonymous (1985) X X
Van Zalinge (1988) X X X X
Sanders and Morgan (1989) X X X X
Lovatelli (1996) X X X X
Marshall (1997) X X
Kelleher (1998) X X X X X
Jennings (1998) X X X X X
Anonymous (2004) X X
Sabriye (2005) X X
UNEP (2005) X X X
IUCN (2006) X
IOTC database® X X

% Indian Ocean Tuna Commission (IOTC) database available at www.iotc.org/English/index.php [Accessed: March,

2011]
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Table 4. Species breakdown of industrial catches for Somalia, as derived for the present study, based on qualitative

information from sources listed in Table (3). Percentage breakdown relates to the total industrial catch.

Category Size® Family/group Species Common name Industrial catch (%)
Pelagic Large Scombridae Thunnus albacares Yellowfin tuna 7.7
Pelagic Large Scombridae Thunnus obesus Bigeye tuna 5.9
Pelagic Large Istiophoridae Tetrapturus audax Striped marlin 0.7
Pelagic Large Istiophoridae Makaira mazara Indo-Pacific blue marlin 0.3
Pelagic Large Xiphiidae Xiphias gladius Swordfish 0.4
Pelagic Large misc. billfish Other billfish 0.1
Pelagic Large misc. pelagic fishes Pelagic fishes 0.9
Pelagic Small Clupeidae Sardinella longiceps  Indian oil sardine 1.9
Pelagic Small Clupeidae Etrumeus teres Round herring 0.8
Pelagic Small Scombridae Scomber japonicus Chub mackerel 0.8
Pelagic Small Carangidae Decapterus spp. Scad 0.3
Pelagic Small misc. pelagic fishes Pelagic fishes 0.2
Sub-total pelagic 20.0
Demersal Lethrinidae Lethrinus nebulosus  Spangled emperor 11.3
Demersal Lethrinidae Lethrinus lentjan Pink ear emperor 5.7
Demersal Lethrinidae Lethrinus olivaceus Longfaced emperor 5.7
Demersal Lethrinidae Misc. emperors 5.7
Demersal Serranidae Epinephelus areolatus Areolate grouper 10.4
Demersal Serranidae Misc. groupers 2.6
Demersal Lutjanidae Etelis spp. 4.1
Demersal Lutjanidae Aprion spp. 4.1
Demersal Lutjanidae Misc. snappers 2.0
Demersal Haemulidae Diagramma pictum Painted sweetlips 19.0
Demersal Mullidae Parupeneus indicus Indian goatfish 9.4
Sub-total demersal 80.0
Total 100.0

®Large = 80%, small =20% of the pelagic fraction of the industrial catch.
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Table 5. Species breakdown of small-scale shark and ray catches for Somalia, based on sources in

Table (3).

Category Family Species Common name Catch (%)
Sharks Carcharhinidae Carcharhinus melanopterus Blacktip reef shark 15.0
Sharks Carcharhinidae Carcharhinus amblyrhynchos Grey reef shark 7.5
Sharks Alopiidae Alopias vulpinus Thintail thresher 15.0
Sharks Lamnidae Mako sharks 15.0
Sharks Sphyrnidae Hammerhead sharks 15.0
Sharks Other sharks 7.5
Rays Rays and mantas 25.0
Total 100.0
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Table 6. Species breakdown of artisanal catches (excluding sharks and rays) for Somalia, based on qualitative

information from sources listed in Table (3).

Category Family Species Common name Catch (%)
Pelagic Scombridae Thunnus albacares Yellowfin tuna 15.0
Pelagic Scombridae Thunnus tonggol Longtail tuna 5.0
Pelagic Scombridae Euthynnus affinis Kawakawa (Little tuna) 5.0
Pelagic Scombridae Scomberomorus commerson Narrow-barred Spanish mackerel 10.0
Pelagic Scombridae 5.0
Pelagic Clupeidae Sardinella longiceps Indian oil sardine 4.0
Pelagic Clupeidae 1.0
Pelagic Carangidae Selar crumenophthalmus Bigeye scad 2.0
Pelagic Carangidae Trachurus indicus Arabian scad (Horse mackerel) 2.0
Pelagic Carangidae 1.0
Pelagic Coryphaenidae  Coryphaena hippurus Common dolphinfish 5.0
Pelagic Istiophoridae Tetrapturus audax Striped marlin 1.7
Pelagic Istiophoridae Makaira mazara Indo-Pacific blue marlin 0.8
Pelagic Xiphiidae Xiphias gladius Swordfish 2.0
Pelagic Misc. billfish Other billfish 0.5
Sub-total pelagic 60.0
Demersal Lethrinidae Lethrinus nebulosus Spangled emperor 8.0
Demersal Lethrinidae Lethrinus lentjan Pink ear emperor 4.0
Demersal Lethrinidae Lethrinus olivaceus Longfaced emperor 4.0
Demersal Lethrinidae Emperors 4.0
Demersal Lutjanidae Etelis spp. 2.0
Demersal Lutjanidae Aprion spp. 2.0
Demersal Lutjanidae Snappers 1.0
Demersal Serranidae Epinephelus areolatus Areolate grouper 4.0
Demersal Serranidae Groupers 1.0
Demersal Mullidae Parupeneus indicus Indian goatfish 2.5

Misc. marine fish 7.5
Sub-total demersal 40.0
Total 100.0
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Table 7a. Breakdown by family name for industrial Table 7b. Breakdown by family name for industrial
demersal fish discards. pelagic discards.

Family Percentage Family Percentage

Lethrinidae 28.4 Scombridae 20%

Serranidae 13.0 Istiophoridae 20%

Lutjanidae 10.2 Coryphaenidae 20%

Haemulidae 19.0 Clupeidae 20%

Mullidae 9.4 Marine fishes nei 20%

Table 8. Breakdown for subsistence catches.

Taxon Percentage (%)
Marine fishes nei 7.50
Scombridae 10.00
Clupeidae 2.04
Indian oil sardine 8.15
Carangidae 2.04
Bigeye scad 4.07
Arabian scad/Horse mackerel 4.07
Lethrinidae 8.15
Spangled emperor 16.30
Pink ear emperor 8.15
Long faced emperor 8.15
Lutjanidae 2.04
Aprion spp 4.07
Serranidae 2.04
Areolate grouper 8.15
Mullidae 5.09
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Figure 1: The Exclusive Economic Zone (EEZ) of Somalia, based on

general UNCLOS principles, and the shelf waters to 200 m depth.
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Appendix Table Al. FAO landings vs. total reconstructed catch (in tonnes), as well as total reconstructed catch by sector, with
discards shown separately, for Somalia, 1950-2010.

Year FAO landings” Total reconstructed catch Industrial Artisanal Subsistence Discards
1950 6,000 18,300 1,480 9,900 6,600 272
1951 6,000 18,300 1,480 9,960 6,550 272
1952 7,000 18,500 1,730 10,010 6,490 317
1953 7,400 18,700 1,830 10,070 6,440 335
1954 5,300 18,000 1,310 10,120 6,380 240
1955 9,500 19,300 2,340 10,170 6,330 430
1956 10,000 19,400 2,470 10,230 6,270 453
1957 9,000 19,100 2,220 10,280 6,220 407
1958 8,000 18,800 1,970 10,340 6,160 362
1959 5,000 18,000 1,230 10,390 6,110 226
1960 4,500 18,000 1,110 10,600 6,050 195
1961 4,500 18,000 1,110 10,660 6,000 213
1962 4,500 18,000 1,110 10,710 5,940 231
1963 4,500 18,200 1,110 10,930 5,930 249
1964 4,500 18,400 1,110 11,080 5,930 272
1965 4,600 18,800 1,130 11,450 5,920 289
1966 4,600 19,000 1,130 11,600 5,910 315
1967 4,700 19,100 1,160 11,670 5,910 353
1968 5,000 19,300 1,230 11,820 5,900 398
1969 5,000 19,500 1,230 11,970 5,880 435
1970 5,600 19,900 1,380 12,200 5,870 494
1971 5,700 20,200 1,410 12,350 5,860 537
1972 5,800 20,400 1,430 12,500 5,850 583
1973 5,900 20,600 1,460 12,660 5,830 631
1974 5,980 20,900 1,520 12,870 5,820 685
1975 10,350 21,500 1,650 13,320 5,800 766
1976 8,268 22,800 2,690 13,330 5,780 980
1977 9,830 24,400 3,850 13,530 5,770 1,225
1978 8,384 20,100 510 13,090 5,750 745
1979 10,984 24,700 4,780 13,010 5,460 1,495
1980 14,330 29,900 9,760 12,650 5,180 2,285
1981 9,523 24,200 5,040 12,360 5,120 1,648
1982 8,730 23,100 4,110 12,420 5,060 1,542
1983 11,195 25,000 5,640 12,530 5,000 1,869
1984 19,639 32,200 11,690 12,530 4,950 3,034
1985 16,467 30,400 10,180 12,540 4,890 2,828
1986 18,255 24,800 5,020 13,000 4,830 1,971
1987 19,546 31,900 11,150 12,780 4,770 3,154
1988 19,827 30,200 9,680 12,790 4,720 2,999
1989 21,046 29,600 10,270 11,900 4,300 3,090
1990 22,295 28,900 10,880 10,970 3,890 3,178
1991 23,500 28,300 11,470 10,040 3,490 3,295
1992 24,620 28,100 12,450 9,080 3,100 3,465
1993 24,212 27,800 13,420 8,070 2,720 3,623
1994 23,904 27,700 14,450 7,110 2,340 3,755
1995 23,851 27,800 15,690 6,180 1,980 3,900
1996 26,044 30,300 14,620 8,670 2,760 4,265
1997 27,750 32,800 13,540 11,180 3,520 4,606
1998 25,550 35,400 12,470 13,710 4,250 4,972
1999 28,400 40,900 13,860 16,290 4,970 5,798
2000 23,950 42,200 11,690 18,800 5,660 6,009
2001 31,700 50,600 15,470 21,460 6,330 7,295
2002 28,800 52,800 14,060 24,050 6,980 7,663
2003 29,800 57,200 14,540 26,700 7,610 8,369
2004 29,800 61,100 14,540 29,370 8,210 9,001
2005 24,800 61,800 12,100 32,000 8,790 8,947
2006 29,800 64,800 14,540 32,190 8,660 9,415
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Appendix Table Al. FAO landings vs. total reconstructed catch (in tonnes), as well as total reconstructed catch by sector, with

discards shown separately, for Somalia, 1950-2010.

Year FAO landings” Total reconstructed catch Industrial Artisanal Subsistence Discards
2007 29,800 64,800 14,540 32,320 8,520 9,444
2008 29,800 64,900 14,540 32,460 8,390 9,472
2009 29,800 64,900 14,540 32,590 8,250 9,501
2010 29,800 64,900 14,540 32,730 8,120 9,530

! These are the adjusted FAO landings.
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Appendix Table A2. Total reconstructed catch (tonnes) for Somali, 1950-2010, by major taxonomic group.

Year | Lethrinus nebulosus Thunnus albacares Batoidea | Epinephelus areolatus Diagramma pictum Others®
1950 1,870 1,290 533 1,005 281 13,300
1951 1,860 1,290 536 1,002 281 13,300
1952 1,890 1,320 541 1,025 328 13,400
1953 1,890 1,330 545 1,032 347 13,500
1954 1,830 1,300 543 976 248 13,200
1955 1,940 1,390 555 1,081 445 13,900
1956 1,950 1,400 559 1,091 469 14,000
1957 1,910 1,390 560 1,062 422 13,800
1958 1,880 1,380 561 1,034 375 13,600
1959 1,790 1,330 557 954 234 13,100
1960 1,770 1,320 558 933 202 13,200
1961 1,760 1,330 565 931 202 13,200
1962 1,760 1,330 573 928 202 13,200
1963 1,750 1,340 608 926 197 13,400
1964 1,750 1,340 644 927 197 13,500
1965 1,750 1,340 681 922 187 13,900
1966 1,750 1,340 719 922 187 14,000
1967 1,760 1,350 759 927 197 14,100
1968 1,760 1,360 801 935 211 14,300
1969 1,760 1,360 844 935 211 14,400
1970 1,780 1,370 888 947 234 14,700
1971 1,780 1,370 933 949 239 14,900
1972 1,780 1,380 980 951 244 15,000
1973 1,780 1,380 1,027 953 248 15,200
1974 1,780 1,390 1,076 956 257 15,400
1975 1,800 1,400 1,129 971 285 16,000
1976 1,890 1,470 1,189 1,060 451 16,700
1977 2,010 1,540 1,251 1,165 646 17,800
1978 1,680 1,320 1,279 862 95 14,900
1979 2,040 1,560 1,308 1,230 839 17,800
1980 2,430 1,820 1,336 1,619 1,621 21,000
1981 1,990 1,520 1,348 1,223 910 17,200
1982 1,880 1,440 1,384 1,123 742 16,600
1983 2,020 1,550 1,443 1,267 1,018 17,700
1984 2,690 2,000 1,544 1,884 2,159 21,900
1985 2,510 1,870 1,578 1,724 1,881 20,900
1986 1,910 1,460 1,600 1,184 912 17,800
1987 2,560 1,900 1,724 1,793 2,042 21,800
1988 2,360 1,780 1,783 1,629 1,792 20,800
1989 2,320 1,720 1,723 1,636 1,901 20,300
1990 2,270 1,670 1,654 1,641 2,017 19,700
1991 2,220 1,620 1,586 1,642 2,128 19,100
1992 2,220 1,610 1,508 1,689 2,318 18,700
1993 2,230 1,600 1,419 1,741 2,513 18,300
1994 2,240 1,590 1,316 1,795 2,708 18,000
1995 2,270 1,600 1,201 1,868 2,938 17,900
1996 2,360 1,680 1,694 1,861 2,734 20,000
1997 2,450 1,780 2,128 1,857 2,530 22,100
1998 2,570 1,900 2,555 1,865 2,326 24,200
1999 2,950 2,220 2,994 2,121 2,585 28,000
2000 2,950 2,280 3,393 2,019 2,183 29,300
2001 3,600 2,810 3,832 2,522 2,890 34,900
2002 3,680 2,950 4,215 2,498 2,626 36,800
2003 3,980 3,250 4,599 2,668 2,717 40,000
2004 4,220 3,520 4,968 2,791 2,717 42,900
2005 4,200 3,620 5,239 2,667 2,263 43,900
2006 4,450 3,820 5,282 2,906 2,717 45,600
2007 4,440 3,830 5,304 2,899 2,717 45,600
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Appendix Table A2. Total reconstructed catch (tonnes) for Somali, 1950-2010, by major taxonomic group.

Year | Lethrinus nebulosus Thunnus albacares Batoidea | Epinephelus areolatus Diagramma pictum Others®
2008 4,420 3,840 5,326 2,891 2,717 45,700
2009 4,410 3,850 5,348 2,883 2,717 45,700
2010 4,390 3,860 5,369 2,875 2,717 45,700
! ‘Others’ contains 42 additional taxonomic categories.
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