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ABSTRACT
Pelagic fish stocks are the most important fish stocks in terms of biomass and catches in the Canary Current
Large Marine Ecosystem. The small pelagic stocks include species with an affinity for temperate waters
(sardine, chub mackerel and Atlantic horse mackerel) and species that prefer tropical waters (sardinella and
Cunene horse mackerel). Hence, the distribution of the various stocks is strongly determined by the
seasonal displacement of the tropical front. As small pelagic fish feed primarily on plankton, changes in
primary production may affect the abundance of the stocks. The waters of the Canary Current have shown
a drop in primary production over the past three decades, which may be related to the observed increase
in water temperature. However, the drop in primary production is not yet reflected by the pelagic fish
catches. On the other hand, changes in the abundance and distribution of sardine and sardinella are
probably the effect of climatic change. Present management of small pelagics is hampered by a lack of
scientific data. Because these stocks are very important to the human population of the region, good
quality data should be collected in order to improve the assessments.
Keywords: Pelagic fish · Fisheries · Environment · Tuna · Climate change · Canary Current Large Marine
Ecosystem · Northwest Africa
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5.1.1. INTRODUCTION
The main stocks of small pelagics are found in the exclusive economic zones (EEZs) of Morocco, Western
Sahara, Mauritania, Senegal and The Gambia, most of them being shared by two or more countries of the
sub‐region. These species constitute essential renewable resources that provide food, employment and
income for the local populations and revenues for the government in the form of taxes and licences. Small
pelagics have already been exploited for more than a century by both local fishermen and foreign fleets.
This section describes the pelagic resources of the Canary Current Large Marine Ecosystem (CCLME), with
an emphasis on the Northwest African area. Furthermore it describes the influence of climatic conditions
on the distribution and variability of the exploited fish stocks.

5.1.2. DATA ANALYSIS
The data sources used for this study were obtained from the following sources:
‐
‐
‐
‐

‐

Reports of the FAO Committee on Eastern Central Atlantic Fisheries (CECAF ) Working Group for
Small Pelagic Fish in Northwest Africa
Reports of the International Commission for the Conservation of Atlantic Tunas (ICCAT) Working
Group on large pelagic fish
Acoustic surveys coordinated by the FAO working group
Data from the United States National Oceanographic Data Center and GHRSST (Group for High
Resolution Sea Surface Temperature) obtained by the AVHRR (Advanced Very High Resolution
Radiometer) (http://pathfinder.nodc.noaa.gov, accessed on 16 January 2015) Pathfinder Version
5.2 (PFV5.2) were used to monitor sea surface temperature (SST)
A review of the most recent scientific publications on pelagic fish in the region

5.1.3. RESULTS
The pelagic fish resources of the CCLME area may be divided into small and large pelagics. The most
important stocks, both in terms of biomass and commercial value, belong to the small pelagics category.
These stocks are generally tied to the coastal areas where food production is highest. On the other side of
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the range we find the large pelagic species. These consist of a number of tuna species, some of which have
an oceanic distribution and are also exploited by important commercial fisheries. In the following items we
shall look at each of these two groups of pelagic resources separately.
5.1.3.1. Small pelagic fish
The small pelagics are the most abundant fish stocks in the CCLME area, and they are mostly shared by
several coastal states. They occupy a fundamental place in the upwelling ecosystem because of their
intermediate position in the trophic chain and their abundance. The small pelagic stocks exhibit strong
natural variations in abundance. These species may control both the abundance of the zooplankton that
they eat ("top‐down" control) and the abundance of their predators ("bottom‐up" control) according to the
situation (Bakun, 1996). The reproduction strategy of small pelagics is based on a high growth rate, and
their populations may increase by 100% within a few months.
Species of small pelagics
Small pelagics typically have a modal length ranging between 20‐40 cm total length. Because of their typical
schooling behaviour, they are usually found in schools that may contain many hundreds tons of fish. These
dense aggregations may be located either by electronic fish finding devices such as sonar and echo
sounders, or by their appearance at the surface. Although the fish have a lower commercial value than
other species, the fact that they may be harvested in large quantities makes them an attractive target for
commercial fisheries, both industrial and artisanal.
The most important species of small pelagics are shown in Plates 6.1.1 and 6.1.2. These are the sardine
(Sardina pilchardus), the round and flat sardinellas (Sardinella aurita and Sardinella maderensis), the bonga
(Ethmalosa fimbriata), the Cunene and Atlantic horse mackerels (Trachurus trecae and Trachurus
trachurus), the false shad (Caranx rhonchus), the anchovy (Engraulis encrasicolus) and the chub mackerel
(Scomber japonicus). These species may be divided into two categories in the CCLME area on the basis of
their temperature preferences. One category contains fish with a preference for cold water, such as the
sardine, chub mackerel and Atlantic horse mackerel. The other category contains fish that are associated
with warm water, such as the sardinellas and the Cunene horse mackerel.
Apart from the sardine, which is taken mostly in Morocco, the most important species of small pelagics in
the CCLME region are the sardinellas. Of the two species involved, the round sardinella (S. aurita) is the
most important one. This species is taken in about the same quantities in Mauritania and in Senegal. The
flat sardinella (S. maderensis) is mostly caught in Senegal (Corten et al., 2012).
The general relationship between small pelagics and hydrography in the CCLME area
The abundance of small pelagics in the CCLME area is closely related to the upwelling of nutrient‐rich
waters that is the basis of the food production for these fish. The largest stocks are therefore found in areas
where the upwelling is strongest, i.e. the waters of northern Mauritania and Western Sahara.
The extent of the upwelling area shows seasonal variations, both in latitudinal and longitudinal direction.
The upwelling extends furthest south during the cold season, when the vertical temperature gradient of the
water is weak, and the wind can easily bring deeper water to the surface. With the warming of surface
water during summer, a strong vertical temperature gradient (thermocline) develops, and more energy is
required to bring the deeper water to the surface. Infrared satellite pictures show that upwelling becomes
an intermittent process, with cold water rising to the surface only during episodes of strong alongshore
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wind. When the wind calms down, the cold water sinks again and is covered by warm surface waters. By
the end of the summer, the thermocline has become so strong that upwelling retracts to the northern and
coastal parts of the Mauritanian zone and the Moroccan coastal zone. These are the only areas where food
is still abundant, and hence the small pelagics, in particular the sardinella, concentrate in these areas.

Morocco &
Western Sahara
Senegal

horse mackerel

sardinella

July ‐
September

Mauritania

January ‐
April

horse mackerel

sardinella

mackerel

sardine
mackerel

sardine

The seasonal variations in water temperature and upwelling have a significant impact on the north/south
distribution of the stocks of small pelagics. In general, the cold water species tend to be distributed further
to the north than the warm water species. Both groups of species migrate northwards during summer
when water temperature rises and upwelling contracts to the north. In winter, when temperature drops
and upwelling extends further southwards, both groups of species shift their distribution to the south
(Figure 5.1.1).

Figure 5.1.1. Simplified scheme of seasonal displacement of small pelagics. "Sardinella" refers to the round
sardinella (S. aurita) and horse mackerel to the Cunene horse mackerel (T. trecae).

The north/south seasonal migrations may be best illustrated by the migrations of the most important
species of small pelagics: the round sardinella (S. aurita). Figure 5.1.2 illustrates what is presently
considered as the most likely hypothesis for the annual migration path of the stock, from the waters of
Senegal in winter, to the waters of Mauritania, Western Sahara and Morocco in summer. It should be noted
that the migration path in Figure 5.1.2 is a simplified representation, and that a local stock probably
remains in northern Mauritania throughout the year.
In addition to the north‐south displacements, the round sardinella also exhibits seasonal onshore‐offshore
migrations. In the second semester of the year, when the upwelling contracts to the coastal zone, the
sardinella remains closer inshore than during the first semester. This inshore migration restricts the
accessibility of the resource to pelagic trawlers that are banned to fish in the coastal waters of Mauritania.
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Figure 5.1.2. Seasonal migrations of round sardinella in the CCLME area. The dashed arrows at the southern
fringe of the sardinella distribution indicate that is not clear whether the fish in this area also participate in
the seasonal migrations towards Mauritania and Western Sahara.
Catch statistics
Catch statistics for the main countries in the CCLME area are updated each year by the FAO Working Group
for Small Pelagic Fish in Northwest Africa. These data cover Morocco‐Western Sahara, Mauritania, Senegal
and The Gambia. A summary of the data available at the last meeting (1990‐2013) (FAO, in press) is
presented in Figure 5.1.3.
The total catches of small pelagics in the northwest African zone reached a record level of 2.5 million t in
2010. During the following three years, catches have declined below 2.0 million t (Figure 5.1.3).
Sardine is the dominant species, with catches between 500,000 t and 1,000,000 t. During the last 12 years
of the series available, catches have remained fairly constant in absolute terms, fluctuating between
600,000 t and 800,000 t. In relative terms, however, the contribution of the sardine to the total regional
catch has declined from more than 60% in 1990, only 35% in 2013 (Figure 5.1.4).
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Figure 5.1.3. Catches of small pelagics by country (left) and by species (right) in the area covered by the FAO
Working Group on Small Pelagic Fish in NWA. Data presented at 2014 Working Group meeting.

The sardinellas occupy the second place with 32% of the total catches in 2013 (23% round sardinella and
10% flat sardinella). The round sardinella is the most important of the two species. Catches of this species
have shown an upward trend since 2006, but they decreased from 611,000 t in 2012 to 458,000 t in 2013
(‐25%). The average annual catch for the last 5 years (2009‐2013) was about 538,000 t. The average catch of
flat sardinella during this period was 154,000 t.
The Cunene horse mackerel is the most important carangid species in the catch, with a share of about 7%
(135,000 t) in the total catch. Its average annual catch during the most recent 5 years was around 253,000 t.
A continuous decline is observed during the last four years.
Catches of chub mackerel have in general shown an upward trend, from 137,000 t in 2002 to 322,000 t in
2011. The average catch for the period 1990‐2013 is estimated at 176,000 t, whereas the average for the
most recent 5 years was 259,000 t.
Total catches of anchovy in 2013 were approximately 37,000 t, which was considerably below the catch of
150,000 t in 2011 and of 115,000 t in 2012.

Figure 5.1.4. Changes in species composition of pelagic catches in the area between 9°‐35°N (left) and in
Mauritania (right). Data from FAO working group and logbooks submitted to Mauritanian authorities.

201

Braham, C. ‐B. and Corten, A. Pelagic fish in the CCLME

In the Mauritanian zone, catches of sardinella and horse mackerel show opposite fluctuations. In recent
years, opposite fluctuations have also been observed in other species, such as sardine and mackerel (see
Figure 5.1.4).
Short‐term and long‐term variability of small pelagics related to hydrography
Results of acoustic surveys conducted by the R/V Dr. Fridtjof Nansen in the CCLME area from 1995 to 2006
show that concentrations of round sardinella are generally found in the same coastal areas year after year
(Figure 5.1.5). This must be related to the stability in the upwelling system (Bez and Braham, 2014).
However, some long‐term changes in the distribution of the round sardinella are observed. The abundance
of this species in the southern part of the Moroccan zone has increased since 2001 (Braham et al., 2014).
This increase could be related either to a shift in the distribution of the regional stock, or to an increase of a
local subpopulations of round sardinella, the existence of which was earlier proposed by Freon (1988). The
northward extension of round sardinella, a warm‐water species, into Morocco after 2001 could possibly be
a function of the long‐term upward trend in water temperature in the region (Figure 5.1.6). However,
during the same period the sardine, a cold water species, has shown a southward expansion from Morocco
and Western Sahara into Mauritania (Figure 5.1.4). This is the opposite of what would be expected on the
basis of an upward trend in temperature. The southward extension of the sardine stock into Mauritania,
however, might be related to an increase of the stock in the waters of Morocco and the Western Sahara,
and not to changes in hydrography.

Figure 5.1.5. Distribution of abundance over 5 levels of abundance (1=absence, 2=low, 3=medium, 4 =
strong, 5=extremely strong) of round sardinella (S. aurita) in North West Africa from 1995 to 2010. The time
series of acoustic indices is derived from surveys conducted by R/V Fridtjof Nansen in 1995–2006 in the
whole sub‐region, and by R/V Al‐Awam in 2007‐2010 in the Mauritanian area.
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Figure 5.1.6. Interannual changes in upwelling index during the cold season (November–July) and sea
surface temperature during the warm season (August–October) for the period 1982–2010 in Mauritania
area

Time series of acoustic estimates of round sardinella in the CCLME area show strong inter‐annual
fluctuations (Figure 5.1.7). It is not quite clear, however, whether these fluctuations represent real
variations in abundance or whether they are the result of sampling errors due to variations in the fish
distribution and behaviour. The surveys are conducted in November each year, just at the time when the
population is migrating from Morocco back to Senegal. Because of the very inshore distribution of the fish
at this time of the year, research vessels may miss important concentrations.
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Figure 5.1.7. Trends in biomass of round sardinella from 1995‐2012 in the northwest African region as
measured by acoustic surveys. In 2011‐2012 no surveys were conducted in Mauritania and Senegal.
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An analysis of the upwelling index trends over a period of 30 years shows that this was generally high in the
last 4 years of the series, the period when sardinella recruitment must have been especially strong (Figure
5.1.6). It has not yet been possible, however, to demonstrate a clear correlation between upwelling and
sardinella recruitment. This is mainly due to the lack of good recruitment data for sardinella (no reliable age
reading yet) and to the fact that sardinella reproduces over wide areas and long periods. This makes
difficult to establish in which area and when a good year‐class was produced, and hence what the
hydrographic conditions resulted in a good recruitment. Zeeberg et al. (2008) described a regime shift in
the north‐west African area in 1995 which had considerable effects on the distribution of certain pelagic
species, and in particular on the abundance of sardinella.
Another important factor that may affect the distribution and abundance of small pelagic is the primary
production, studied through the analysis of the chlorophyll index. As an example, this index shows a clear
increase in the years 2004 and 2007 in the Mauritanian zone (Figure 5.1.8). The highest concentrations are
generally found each year in July‐August, which corresponds to the upwelling peak. According to the
distribution of chlorophyll, the Mauritanian area may be divided into three sub‐areas, and this division is
seen also in the distribution of pelagic fish that are strongly connected to primary production. During the
cold season (January‐May) the strongest concentrations of chlorophyll are found in the south. In the
transition season from cold to warm, the concentrations are higher in the north, and towards the end of
the year, the greatest values are observed in the central area.

Figure 5.1.8. Evolution of chlorophyll index calculated for the Mauritanian area.

Recent developments in the fishery for small pelagics
The most important developments in the fisheries for small pelagics in the CCLME region in recent years
were those related to the sardinella exploitation. Because of the importance of these species for the
artisanal fleet in Mauritania, Senegal and The Gambia, the recent developments in these fisheries are
discussed in some more detail in the following paragraphs.
Whereas the catch increase of flat sardinella has been moderate over the past 20 years, that of round
sardinella has been very significant (Figure 5.1.9). This increase was due mainly to the development of an
industrial fishery in Mauritania. Pelagic trawlers from a number of European countries, working under
fisheries agreements between Mauritania and the EU, started to target round sardinella from 1996
onwards, which resulted in a strong increase of regional catches. From 1998‐2006 catches declined
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apparently as a result of overfishing, followed by a new rise after 2007, attributed to good recruitments
during certain years. In 2012 Mauritania extended the fishing limits for pelagic trawlers from 13 to 20
nautical miles offshore. This made the industrial fishery for sardinella no longer profitable. In the
meantime, Mauritania had developed a fish meal industry based on small pelagics. In 2013, catches of
sardinella for fishmeal had risen to 196,000 t yr‐1, of which two‐thirds consisted of round sardinella. In 2014
there was a further expansion of the fishmeal industry.
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Figure 5.1.9. Landings of the two sardinella species (S. aurita and S. maderensis) in the CCLME area.
The effect of the increasing effort on round sardinella had an impact on the size decrease of the species,
which could be detected from the analysis of the length distribution in the industrial catches of Mauritania
(Figure 5.1.10). During the first years of the industrial fishery in Mauritania, the modal total length was
around 35 cm, decreasing to 31 cm in 2005, and from then on fluctuating between 30 cm and 32 cm.
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Figure 5.1.10. Modal length (measured as total length) for round sardinella (S. aurita) in Mauritania and
Senegal. Data reported to the FAO Working Group (in press).
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For Senegal, the reported modal length of round sardinella in the artisanal catches before 2011 used to be
smaller than that in Mauritania, indicating that the Senegalese fishermen targeted younger age groups.
However, the very strong fluctuations in modal length between 2003 and 2011 raise doubts about the
accuracy of the sampling in Senegal during those years. From 2011 onwards the modal length reported for
Senegalese catches is the same as the one for Mauritania. This could be related to the expansion of the
Senegalese fishery into Mauritanian waters.
Stock assessment of small pelagics
The species of small pelagics that are exploited in a large part of the CCLME region (Morocco, Western
Sahara, Mauritania, Senegal and The Gambia) are assessed annually by the FAO Working Group on Small
Pelagic Fish in Northwest Africa. A major problem that hampers the use of age structure assessment
models in these working groups is the difficulty in age readings, as most research institutes in the region do
not possess the expertise to read the age of the fish accurately. In the absence of reliable age readings, the
FAO Working Group applies production models or length based assessment for most species. The problem
with these methods is that they are based on the assumption of constant recruitment, which is certainly
not correct. Another problem is that reliable catch and effort data are hard to obtain. Artisanal fleets
usually exploit only a fraction of the total stock, and industrial fleets move from one EEZ to another.
Industrial fleets also change target species depending on their abundance and on the market prices. This is
an additional problem for using the catch per unit of effort (CPUE) as a true measure of stock abundance,
as usually occurs for small pelagic fisheries. Acoustic surveys provided the most useful abundance indices
during the period when R/V Dr. Fridtjof Nansen conducted annual surveys (1995‐2006). However, when
national institutes took over these surveys from 2007 onwards, it turned out to be difficult to obtain a full
regional coverage each year due to technical and financial problems with the different national research
vessels.
In recent years, the FAO Working Group concluded that most of the species of small pelagics in the sub‐
region were either fully exploited or over‐exploited, including sardinella, horse mackerel and chub
mackerel. The only exception was the sardine in the area south of Cape Boujdour ("area C"). This stock is
still classified as not fully exploited but the working group is aware that this situation may change rapidly
depending on recruitment natural fluctuations.
Results of the assessments conducted during the last meeting of this group (May 2014, The Gambia) are
summarised in Table 5.1.1, for the stocks in the area covered by the FAO Working Group (Morocco,
Mauritania, Senegal and The Gambia).
Management of small pelagics
A number of management measures exists at national level, such as minimum sizes, closed areas and gear
restrictions. On a regional level, however, concerted management actions are still lacking. There is no
agreement on the limitation of total catches between the total states, nor on the partitioning of total
allowable catches (TACs) advised by the FAO working group for the sub‐region into national quotas.
Two regional organisations are dealing with the problem of coordinated management action. One is the
CECAF that promotes the sustainable utilization of the living marine resources at the international level. The
FAO Working Group on Small Pelagic Fish in Northwest Africa is a subgroup of CECAF. The other
organisation is the Sub‐regional Fisheries Commission (SRFC) that organises meetings at the minister's level,
and also technical meetings on various aspects of fisheries management. All the member states in the
206

IOC TECHNICAL SERIES, No. 115, pp. 197‐213. URI: http://hdl.handle.net/1834/9189. 2015

region are members of CECAF and participate in meetings of the FAO working Group. Morocco, however, is
not member of the SRFC, which presents a problem when it comes to implementing the advice of the FAO
working group.

Table 5.1.1. Results of most recent assessment of small pelagic in North West Africa, and corresponding
management advice. From FAO, in press.
Stock
Sardine

Area
Central
Morocco
South of
Cape Bojador

Situation
Fully exploited

Sardinella spp.

All areas

Overexploited

Cunene horse
mackerel
Atlantic horse
mackerel
Chub mackerel

All areas

Overexploited

All areas

Fully exploited

Not exceed fishing effort of 2011
TAC 260,000 t yr‐1 for two species of
horse mackerel combined

All areas

Overexploited

TAC 257,000 t yr‐1

Sardine

Not fully exploited

Management advice
No increase fishing effort; TAC
360,000 t yr‐1
Catch should be adjusted according
to observed natural changes in the
stock
Reduce fishing effort

5.1.3.2. Large pelagic fish
Species of large pelagics in the CCLME area
The group of large pelagics consist of a number of tuna species that are distributed both inside and outside
the CCLME area. For the CCLME area, the tropical Atlantic species are the most important. These include
the skipjack tuna (Katsuwonus pelamis), the bigeye tuna (Thunnus obesus), and the yellowfin tuna (Thunnus
albacares) (Plate 6.1.2, photos 4‐6). The skipjack is the smallest species, and its distribution is tied most
closely to the African continent. The other two species reach much larger size, and their distribution spans
the whole tropical Atlantic. The two temperate Atlantic tuna species, bluefin tuna (Thunnus thynnus) and
albacore (Thunnus alalunga), are not found in significant numbers in the CCLME area.
Fisheries for large pelagics
The tuna species are exploited by industrial fisheries and by artisanal fisheries, this especially in the
northwest African area. The artisanal fishery for tuna is probably an old tradition in African, but its origin is
difficult to trace. The artisanal fleet catch tuna with pole‐and‐line gears. Main artisanal fisheries are
developed in Senegal and in Cape Verde. The industrial fishery for tuna, which occurs in the central‐eastern
Atlantic, is conducted by three types of fleets: pole‐and‐line vessels and purse seiners that catch the fish
near the surface, and long‐liners that catch the fish at greater depths.
The first industrial tuna vessels in the CCLME area were refrigerated pole‐and‐line vessels from France and
Spain, which carried out a seasonal fishery in the EEZs of Senegal and Mauritania in 1953‐1956, with
excellent results. The fishery was further extended by refrigerated pole‐and‐line fleets from France and
Japan that worked across the Atlantic, including the area around Cape Verde. In the 1990s, the pole‐and‐
line fishery has developed a special strategy for concentrating the tuna underneath the vessel, which
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increased its efficiency. The pole‐and‐line vessels target concentrations of juvenile yellowfin tuna that occur
in schools mixed with big‐eye and skipjack tuna. Catches contain on average 15% yellow‐fin tuna.
In the CCLME area, the oceanic tuna are fished mainly by foreign fleets (Spanish and Japanese, French) that
work with private licences or by Fisheries Partnership Agreements between the EU and the coastal
countries. These vessels land their catches in foreign ports.
Three main tuna species are exploited in the CCLME area. These are the skipjack tuna (K. pelamis) that
dominates the catches, followed by the yellowfin tuna (T. albacares) and finally the big‐eye tuna (T.
obesus). These three main species represent up to 90% of the tuna landings, and they are fished
underneath Fish Aggregating Devices (FADs). In the CCLME area, the skipjack is the main species with
average catches around 190,000 t between 2009 and 2013. The average catches of yellow‐fin and big‐eye
tuna in this period were respectively 86,000 t yr‐1 and 80,000 t yr‐1. A drop in catch has been recorded for
these two species in the last three years (Figure 5.1.11).

Figure 5.1.11. Trends in the annual catch of large tuna in the eastern Atlantic (Source ICCAT, Report of the
standing committee on research and statistics (SCRS), September 2014).

In the Mauritanian zone, a sharp increase in tuna catches was observed in 2012 and 2013 (Figure 5.1.12).
The catches, which were negligible in 2011, reached more than 21,000 t in 2012 (+29143% compared to
2011), and increased to more than 47,000 t in 2013 (+123%). Fishing effort, expressed in number of fishing
days, also increased, but to a much lesser extent that the catch. The effort increased from 36 days in 2011
to 390 days in 2012 (+983%) and to 963 days in 2013 (+147%). It was an increase in catch‐per‐unit‐of‐effort
(CPUE) that was primarily responsible for the strong increase in catch. This CPUE increased by 46,059%
between 2011 and 2012 and by 123% between 2012 and 2013. This was a level that was never attained
before, and it may be explained by several factors. The main cause was the increased use of fish
aggregating devices (FADs) that concentrate the fish in certain places. A second reason may have been the
decreased catches of small pelagics by the industrial fleet, following the introduction of restrictive
measures in Mauritania in 2012. This reduced catch by the industrial fleet will have left more food for the
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large pelagics. Finally, the increase of the Minimum Oxygen Layer in the tropical Atlantic in recent years
may have reduced the habitat for the tunas, and thereby increased their density in the remaining habitat.
We shall return to this point in 5.1.4.

Figure 5.1.12. Annual variations in
tuna catches in the Mauritanian EEZ
from 1991 to 2013 (Ould Taleb Sidi,
communication WG IMROP, 2014).
BET: bigeye tuna, YFT: yellowfin
tuna, SKJ: skipjack tuna

In the Moroccan zone, tuna catches have reached an average of 4600 t yr‐1 during the period 2010‐2013
(Figure 5.1.13). A record catch was reached in 2006 with more than 7400 t.
The main species at present are skipjack tuna, bluefin tuna and swordfish. Secondary species are big‐eye
and yellowfin. Catches of bluefin tuna and swordfish have shown an increasing trend over the past years,
whereas bluefin and bigeye tuna have declined. Catches of yellowfin have always been small in comparison
to the other species.
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Figure 5.1.13. Tuna catches in the Moroccan zone (ICCAT, 2014)
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Stock assessment of large pelagics
The stock situation of the different tuna species is assessed in the framework of ICCAT. For yellow‐fin tuna,
the last assessment conducted in July 2014 showed that the stock was most likely over‐exploited. The
analysis of catch data up till 2010 gave conflicting results depending on the assessment method used. Age
structured models indicated an increasing trend in fishing mortality and a decrease in stock size, whereas
production models indicated the opposite.
For big‐eye tuna, data on catches, average fish size and abundance in the years 2003‐2013 do not show a
clear trend. There is no evidence, therefore, that the stock status has substantially changed since the last
assessment in 2010, which means that it is still considered fully exploited (Table 5.1.2).
Finally, for the Eastern Atlantic skipjack, the ICCAT working group in July 2014 was unable to make a reliable
quantitative assessment, but it noted there was no evidence of a decline in yield, nor in the average weight
of individuals captured. According to a catch‐only assessment model, it was unlikely that the eastern
skipjack stock was overexploited, but current catches could be at the maximum sustainable yield (MSY)
level or even above it.

Table 5.1.2. Stock status assessments of highly migratory, tuna and tuna‐like resources (Source:
http://www.iccat.int/en/, accessed on 24 December 2014)
Species

Assessment

Bigeye tuna

Fully exploited (2010)

Yellowfin tuna

Overexploited (2011)

Skipjack tuna

Overexploited (2008)

Swordfish

Overexploited (2014)

Bluefin tuna

Recovering (2014)

5.1.4. DISCUSSION AND CONCLUSIONS
The pelagic fish stocks play a dominant role in the ecosystem of the CCLME area. Of these stocks, the small
pelagics are by far the most important in terms of total weight. They convert the high plankton production
caused by upwelling into fish biomass. The pelagic fish constitute an import source of food for other fish
species and mammals in the ecosystem, and also for the human population in the coastal states bordering
the CCLME area.
The pelagic stocks in the CCLME region are strongly influenced by the hydrographic processes occurring in
this ecosystem. The CCLME zone is characterised by the alternation of two clearly separated hydrological
seasons and by a large variability in the size and durations of the hydrological processes. The distribution
and abundance of the pelagic stocks is very dependent on these processes (Cury and Roy, 1989; Fréon,
1988; Zeeberg et al., 2008; Braham et al., 2014).
The CCLME area stretches across the boundary between temperate and tropical water masses and
therefore the ecosystem encompasses two different biogeographical areas, the boundary between which
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shifts north and south with the seasons. This results in a high diversity in species composition, and a high
variability in catches by the different fishing fleets.
In the CCLME area, climatic changes may influence primary production and thereby the trophic chain,
which may have consequences for the biology and distribution of pelagic fish. These consequences,
however, are difficult to predict because of possible synergetic effects of the climatically induced changes
in the ecosystem.
Allison et al. (2009) have analysed the vulnerability of national economies to the impact of climatic change
on the fisheries. Different investigated hypotheses indicate that the areas where fisheries will be most
strongly affected by climatic change will be found in Africa, and in particular in northwest Africa where the
national economies are strongly dependent on fisheries. Allison et al. (2009) have classified all the
countries in the CCLME area as having a "high sensitivity" to climatic change, and a "very low" capacity to
adapt to the climatic effects on the fishery. The only exception is Morocco, where the capacity to adapt is
classified only as "low", i.e. slightly higher than in the other countries. This is related to the more diversified
economy of the country.
The waters of the Canary Current have shown a stronger warming trend during the last three decades than
other EBUS (eastern boundary upwelling systems) areas. According to Arístegui et al. (2009), the observed
increase in water temperature is the most likely cause of the observed drop in productivity in the Canary
Current system, especially when compared to other EBUS areas (Chavez and Messié, 2009; Demarcq, 2009).
However, the observed trends in primary production are not yet reflected in the fish catches in the CCLME
area, at least not for the pelagic resources.
On the other hand, the sharp decline of the sardine stock in 1997, 2006 and 2010, and the northward
displacement of the sardinella are probably the effect of climatic change (Braham et al., 2014). Another
imminent problem, which occurs simultaneously with the increase in water temperature, is the expansion
of the minimum oxygen layer (MOL) in the eastern tropical Atlantic (Stramma et al., 2012). The expansion
of the MOL decreases the habitat available for the large pelagic species and their prey. The impact on the
stocks is not yet known, but it is very important that the effects of the habitat compression are not wrongly
interpreted as an increase of abundance.
The dependence of the local populations on the fishery requires a sustainable management of fish stocks.
Present attempts to manage these stocks are hampered by a lack of accurate assessments. In addition, the
fact that most of these stocks are transboundary and therefore, shared by different countries makes their
management even more difficult. For the conservation of the ecosystem, it is important to implement
correct management measures based on the best scientific advice. Therefore, assessments should be
improved, based on good quality data. We also need to obtain a better insight in the relationship between
fish stocks and their environment. Without such insight, it will be impossible to distinguish the effects of
the fishing pressure from the natural variations due to hydrographic changes, and hence it will not be
possible to provide adequate management recommendations.

Acknowledgements
The authors are grateful for the comments on the manuscript provided by Eva García Isarch and Aboubacar
Sidibé during the workshop in Las Palmas de Gran Canaria in January 2015, and also for the help provided
by Itahisa Déniz‐González in editing the final manuscript.
211

Braham, C. ‐B. and Corten, A. Pelagic fish in the CCLME

Plate 5.1.1. (1) Ethmalosa fimbriata © Jean‐Dominique Durand. (2) Caranx rhonchus © Oddgeir Alvheim, EAF Nansen project. (3) Engraulis encrasicolus ©
Oddgeir Alvheim, EAF Nansen project. (4) Sardina pilchardus © Oddgeir Alvheim, EAF Nansen project. (5) Sardinella aurita © Oddgeir Alvheim, EAF Nansen
project. (6) Sardinella maderensis © Oddgeir Alvheim, EAF Nansen project.
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Plate 5.1.2. (1) Trachurus trecae © Oddgeir Alvheim, EAF Nansen project. (2) Trachurus trachurus © Oddgeir Alvheim, EAF Nansen project. (3) Scomber
japonicus © Oddgeir Alvheim, EAF Nansen project. (4) Thunnus obesus © Seinen Chow. (5) Thunnus albacares © Rui Freitas. (6) Katsuwonus pelamis © Rui
Freitas.
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