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Mauritania has recently developed a fishmeal industry based on small pelagics. The fish are caught by
Senegalese canoes that work under charter for the fishmeal factories, most of which are situated in the
northern port of Nouadhibou. After a slow start in 2005-2010, the industry showed a strong development
after 2010 as the result of high prices for fishmeal and oil. Catches of small pelagics landed for fishmeal
increased from 50,000t in 2011 to 240,000t in 2014. Because new factories were still being built by the
end of 2014, a further expansion of the catches used for fishmeal is expected. Data are presented on the
species composition of the catches for fishmeal, and the length distribution of the individual species. It is
shown that the catches consist of round sardinella (Sardinella aurita), flat sardinella (S. maderensis), and
bonga (Ethmalosa fimbriata). Changes in species composition and length composition from 2012 to 2014
may indicate different responses of the coastal stocks of small pelagics to the increased fishing pressure.
Some of the species exploited for fishmeal belong to regional stocks that are shared with neighbouring
countries. The paper discusses the potential effects of the expanding fishmeal industry in Mauritania on
these regional stocks.
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1. Introduction
1.1. The history of fishmeal in Mauritania

The first attempts to use small pelagics for fishmeal in Mauri-
tania date back to 1965 when the first shore-based fishmeal plant
(SOMIP) was opened in Nouadhibou (IMROP, 2011). Due to high
production costs and low fishmeal prices, this operation was not
successful and the plant was closed in 1974. Other plants that were
opened in the early 1970s were not successful either, and all shore-
based fishmeal plants were closed by the end of the 1970s (Ould
Tarbiya and Ould Mohamedou, 2012).

After a lapse of 25 years, the shore-based production of fishmeal
in Nouadhibou was resumed in 2005 by the construction of the RIM
fishmeal plant. This plant used offal from a local factory that pro-
cessed sardinella for human consumption. Until the opening of the
fishmeal plant, the offal from this processing had been dumped in
the desert outside the town, where it constituted a breeding place
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for flies. The opening of the first fishmeal plant in 2005 was there-
fore welcomed by the inhabitants of Nouadhibou as a contribution
to a cleaner and healthier environment.

When it turned out that the first fishmeal plant made a nice
profit, other investors followed suit and the number of fishmeal
plants in Nouadhibou gradually increased. The real growth of the
fishmeal industry started in 2011 when the city council allocated a
new area (“El Bountiya”) to industrial developments in the fishery
sector. As a result of high prices for fishmeal and oil, the interest
from investors was large and within a short time some 20 new
authorisations for the construction of fishmeal plants were issued.

The offal from the only local processing plant was of course not
sufficient to provide raw material to all the new fishmeal factories,
so artisanal fishermen from Senegal were contracted to come to
Nouadhibou and catch fresh fish for the fishmeal factories.

1.2. Development of the fishmeal industry in line with
government policy

The Mauritanian government put no restrictions on the expand-
ing fishmeal industry because the development of a shore based
industry was in line with the government policy of “domestica-
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tion” of the pelagic sector. In previous years, the small pelagics in
Mauritania had been exploited nearly exclusively by foreign factory
trawlers. Although this fishery brought in revenues for the govern-
ment in the form of licence fees, its contribution in terms of local
employment was limited. With the development of a shore based
industry, it was hoped that a larger part of the wealth from the
pelagic resources would accrue to the Mauritanian people (IMROP,
2011).

At a workshop organised by the Mauritanian fisheries research
institute IMROP in 2010, it was concluded that the potential annual
catch of small pelagics in Mauritania would be around 1 million t/yr
(IMROP, 2010). This estimated was based on the total landings by all
fleets combined (mainly foreign industrial trawlers) in the previous
years. An international conference on fishmeal at IMROP in 2011
concluded that only a small proportion of this potential would be
needed for human consumption in Mauritania. If domestic fish con-
sumption would be brought at the target level of 15 kg/capita/yr,
the Mauritanian population of 3 million people would need only
45,000 t/yr for human consumption (IMROP, 2011). The vast major-
ity of the available potential could thus be used for other purposes,
and the production of fishmeal was considered as one of the meth-
ods to utilise this surplus potential (IMROP, 2011).!

The utilisation of small pelagics for fishmeal was further justi-
fied by the fact that some of the species in this category, such as
the bonga, anchovy and flat sardinella, were not used for human
consumption in Mauritania. For flat sardinella, it was assumed that
a large unexploited stock existed in the coastal waters of Maurita-
nia, and that the potential yield of this stock might be equal or even
superior to that of the round sardinella (IMROP, 2010).

1.3. More room for the fishmeal industry created by a reduction
of foreign fishing effort

Until 2012, by far the largest share of the catch of small pelagics
in Mauritania was taken by long-distance trawlers from the Euro-
pean Union (EU), Russia, and a large number of other countries. In a
new agreement concluded between Mauritania and the EU in 2012,
the coastal zone forbidden for EU pelagic trawlers was extended
from 13 to 20 nautical miles. This regulation was later also applied
to trawlers from other nations (Corten, 2014). This new regulation
imposed on the foreign industrial trawlers strongly reduced the
accessibility of coastal small pelagics, in particular sardinella, to this
fleet. As a result, a substantial number of foreign pelagic trawlers
left the area, and catches of sardinella by this fleet dropped sharply.
This drop in catches by foreign vessels created more room for the
expansion of the local fishmeal industry.

1.4. Possible effects on the regional stocks of small pelagics

Although the Mauritanian government has developed in 2013 a
management plan for small pelagics, this plan so far has not been
implemented. As a consequence, there are no ceilings on the land-
ings of the different segments of the pelagic industry, including
the fishmeal sector. Although the total landings of small pelagics
in Mauritania showed a drop after 2012 as a result of the depar-
ture of foreign pelagic trawlers, the national fish meal industry
has now taken over the place of the foreign trawlers, and it is still
expanding. The question, therefore, is what the potential effect of
a further growth of the fishmeal industry may be on the stocks of
small pelagics, especially those that are shared with other countries
in the region.

1 This argument ignored the fact that some stocks of small pelagics, in particular
the round sardinella, are shared with neighbouring Senegal, and that sardinella is
very important for human consumption in this country (Failler, 2014).
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Fig. 1. Presumed migration path of round sardinella, based on Boely et al. (1982);
and the fishing area of different fleets exploiting the species. The Mauritanian
artisanal fisheries are conducted mainly by Senegalese canoes that operate from
Mauritanian ports. Their catches are predominantly used for fishmeal. The southern
limit of the presumed regional stock is not clearly defined, as is indicated by the
hatched arrows.

In this respect, the species of the greatest interest is the round
sardinella (S. aurita). This species is supposed to constitute one
regional stock that migrates back and forth between Senegal and
Morocco (FAO, 2013). Fig. 1 illustrates the presumed annual migra-
tion path of this stock and the sardinella fisheries in the various
parts of its distribution area. The FAO Working Group on Small
Pelagic Fish in Northwest Africa (hereafter called the FAO work-
ing group) assumes that all round sardinella in northwest Africa
belong to this regional stock, and it conducts its annual assess-
ment for the whole of the area (FAO, 2013). If this hypothesis of
one stock in northwest Africa is correct, a further expansion of sar-
dinella catches in Mauritania would affect this regional stock, and
thereby the fisheries in neighbouring countries.

The purpose of this paper is to describe the recent growth of the
fishmeal industry in Mauritania and to present biological data col-
lected in 2012-14 on catches used for fishmeal. On the basis of this
information, the possible impact of a further growth of the Mau-
ritanian fishmeal industry on the regional stocks of small pelagics
will be discussed.
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Fig. 2. Total number of fishmeal plants, daily processing capacity and (NKTT). number of canoes employed in Nouadhibou (NDB) and Nouakchott.

2. Material

Statistical data for total quantities of fish transformed into fish-
meal as well as their species composition were provided directly
by the management of the different factories. There is no reason to
assume that these data are biased, as no restrictive government
measures were in force at that time concerning the amount or
species composition of the catches used for reduction. The man-
agers of the factories, therefore, had no incentive to provide biased
information. Data on quantities of fish processed were available for
the factories in Nouadhibou starting from 2009 and for the factories
in Nouakchott starting from 2012.

Data on species composition, length distribution (total length
measured to the cm below) and biological characteristics of land-
ings used for fishmeal were collected by IMROP observers since
2012.Table 1 presents details on this sampling programme by quar-
ter and by landing site. Length measurements were taken in each
quarter of the year for the three main species, whereas biological
samples were taken only in 2012 for round sardinella.

Data on total landings of the different species of small pelag-
ics in Mauritania and the neighbouring countries were obtained
from information reported to the latest meeting of the FAO Working
Group on Small Pelagic Fish in West Africa (FAO, 2014).
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Table 1
Sampling intensity of landings for fishmeal.

quarter fishmeal plants bonga round sardinella flat sardinella
sampled
samples Nr. fish samples Nr. fish Nr. sampled for samples Nr. fish
measured measured maturity measured

2012-1 4 5 252 7 752 150 6 613
2012-2 4 19 1048 16 1249 150 18 941
2012-3 5 21 1202 23 1711 150 14 713
2012-4 5 20 970 20 1869 150 16 877
2013-1 6 21 1493 20 1440 0 17 545
2013-2 8 17 1063 16 1123 0 18 866
2013-3 10 21 1450 22 1744 0 18 916
2013-4 11 20 1077 21 1391 0 19 708
2014-1 11 14 768 23 2958 0 15 1069
2014-2 15 14 572 39 3406 0 17 1063
2014-3 8 9 373 18 1916 0 8 413
2014-4 14 18 1149 29 3663 0 19 1497
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Fig. 3. Annual amounts of raw material used by fishmeal plants (Nouadhibou and
Nouakchott combined).

3. Results
3.1. Development of shore based capacity and fishing effort

Currently the fishmeal industry in Mauritania is concentrated
primarily in the northern port of Nouadhibou, and to a lesser extent
near the capital Nouakchott. The development of the shore based
capacity in both places is illustrated in Fig. 2. The number of fish-
meal plants in operation in Nouadhibou showed a considerable
growth between 2011 and 2014, with the numbers increasing from
5 to 19. In Nouakchott the growth was slower, and the numbers
increased only from 2 to 3 over the same period.

Daily processing capacity increased along with the number of
factories, and by the end of 2014 the installed processing capacity
of all factories in Nouadhibou and Nouakchott combined reached
2750t/day.

The number of canoes brought over from Senegal to fish for the
fishmeal plants in Nouadhibou increased from 5 to 122 over the
period 2005-2014. In Nouakchott this fleet increased from 5 to
14. The canoes normally work in pairs with each pair operating
one purse seine. However, in some cases the purse seine is oper-
ated just by one canoe. The purse seines may be up to 400 m in
length and 60 m in depth. As the nets are brought over from Sene-
gal, the mesh size corresponds to the legal size in Senegal, which is
28 mm (stretched). The official mesh size for Mauritania (40 mm)
is apparently not enforced by the authorities.

3.2. Species used for fishmeal production
Annual quantities of fresh fish and offal used for fishmeal are

presented in Fig. 3. The split in species composition was available
only from 2009 onwards. It is seen that the bulk of the raw material

used for meal and oil production consists of fresh fish landings, in
particular sardinella and bonga. The amount of offal used by the
factories was relatively small.

The total quantity of fresh fish processed for meal and oil
increased sharply from 2011 to 2013, but it declined somewhat in
2014 despite an increase in number of plants and processing capac-
ity. The possible causes of this decline will be discussed in Section
4.

In 2014 the amount of fresh fish plus offal processed by all facto-
ries combined amounted to 274,000 t, corresponding to an average
of 750t/day. Given a total daily processing capacity of 2750 t/day,
this meant that the factories were running on average at 28% of
their full capacity.

Since 2012 the species composition of catches landed for fish-
meal in Nouadhibou and Nouakchott has been recorded on a daily
basis by all factories. These data have been grouped by year for both
landing sites combined in Table 2.

It is seen that landings of round sardinella increased over the
3-year period, both in absolute quantities and in percentage. The
other two species showed a declining percentage in the catch, and
a drop in absolute landings from 2013 to 2014.

Fig. 4 presents the species composition by landing site and quar-
ter. The catches in Nouadhibou showed a strong increase from
97,000t in 2012 to 266,000t in 2013. Whereas bonga constituted
the most important species in Nouadhibou in 2012, its first place
was taken over by round sardinella in 2013. The relative impor-
tance of round sardinella further increased in 2014. In Nouakchott,
where only a few fishmeal plants were in operation, catches were
much lower than in Nouadhibou. A striking difference between the
two landing sites is the virtual absence of bonga in Nouakchott. In
this port, round sardinella was the dominant species both in 2013
and 2014.

The main landings in Nouadhibou occurred in the third and
fourth quarter of the year. This pattern was less pronounced for
the landings in Nouakchott.

3.3. Length composition by species

Annual mean length compositions for the three main species
are presented in Fig. 5. Each of the three species shows a similar
pattern, with nearly identical length distribution in 2012 an 2013,
and a shift towards smaller sizes in 2014.

Quarterly length distributions by year and by species are pre-
sented in Fig. 6. The most striking feature is the extremely constant
length distribution of both round sardinella and bonga throughout
the years 2012 and 2013. Only in 2014 did the length distribution of
both species show variations from one quarter to the next. In con-
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Table 2
Annual landings for fishmeal by species, Nouadhibou + Nouakchott.
tons percentage
year round sardinella flat sardinella bonga total round sardinella flat sardinella bonga
2012 28703 26941 41343 96987 29.6 27.8 42.6
2013 129356 66180 90361 285897 45.2 23.1 31.6
2014 148021 46351 45191 239563 61.8 19.3 18.9
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Fig. 4. Landings by quarter and by species in Nouadhibou and Nouakchott in 2012-2014. Note that the scale for Nouakchott is different from the one for Nouadhibou. For

Nouakchott no data were available for the first three quarters of 2012.

trast, the flat sardinella showed variations between the different
quarters in all three years investigated.

4. Discussion
4.1. Catches of flat sardinella below expectations

As mentioned in the Introduction, one of the reasons for the
Mauritanian government to allow the development of a fishmeal
industry was the assumption that a large, underexploited resource
of flat sardinella existed in the coastal waters of Mauritania (IMROP,
2010). This assumption was based on the results of acoustic surveys
by the Norwegian research vessel “Dr. Fridtjof Nansen” in the years
1995-2006. These results suggested that flat sardinella made up
about 50% of all sardinella (round and flat combined) in the Mau-
ritanian zone in the period 1995-2000, and even 80% in the period
2001-2006 (FAO, 2013). As the commercial catches by industrial
trawlers at that time consisted for 90% of round sardinella, it was
concluded that flat sardinella was still under-exploited and that a

large resource of this species existed in Mauritania, presumably in
the coastal zone where the industrial trawlers were not allowed to
operate.

However, since the intensification of the artisanal fishery in the
coastal zone in recent years, catches of flat sardinella have fallen
short of expectations. In 2012 the fishmeal catch consisted for
only 28% of flat sardinella, and this percentage decreased to 23%
in 2013 and 19% in 2014. Judging from the species composition of
the landings by the fishmeal fleet, flat sardinella is less abundant in
the coastal area than round sardinella, and its relative abundance
appears to have declined already after a few years of exploitation.

It is still possible that the abundance of flat sardinella in the
coastal zone is actually higher than suggested by the current land-
ings of the fishmeal fleet. IMROP observers have noted that canoes
fishing for the fishmeal plants target round sardinella in prefer-
ence to flat sardinella. This is related to the higher price for round
sardinella, due to its higher oil content. The low percentage of flat
sardinella in the artisanal catches could thus be partly due to neg-
ative selection by artisanal fishermen. Another reason why flat
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Fig. 5. Average annual length composition for the three main species caught for
fishmeal. Length expressed as total length.

sardinella could be under-represented in the artisanal catches is
the selectivity of the fishing gear. Senegalese canoes that work for
the fishmeal factories use the same purse seines that they use in
Senegal for catching round sardinella. For catching flat sardinella,
fishermen in Senegal use encircling gillnets (Deme et al., 2012).
However, given the decreasing percentage of flat sardinella in
the total catch over the years 2012-2014 and the decrease in abso-

lute landings from 2013 to 2014, it seems unlikely that a large
underexploited resource of this species exists in the coastal waters.
Either the abundance of flat sardinella in the coastal zone has
decreased since the last surveys of “Dr. Fridtjof Nansen”, or the
species composition of the trawl catches made by this vessel in
earlier years was biased in favour of flat sardinella.

4.2. Bonga: a new resource for Mauritania

With a contribution of 43-32% to the catches landed for fish-
meal in 2012-2013, bonga represented the second most important
species for the fishmeal industry, after the round sardinella but
before the flat sardinella. Although bonga was known to occur
in Mauritanian waters (Maigret, 1972), it had never before been
exploited commercially. Contrary to West African countries fur-
ther south, there is no human consumption market for bonga in
Mauritania. This is partly due to the abundance of other, less bony
species, and partly to the absence of a smoking industry.

The occurrence of large quantities of bonga in the coastal waters
off Nouadhibou is rather surprising. The species normally repro-
duces in brackish water of estuaries (Charles-Dominique, 1982),
and such an environment does not exist anywhere near Nouadhi-
bou. The nearest estuary is that of the Senegal River, some 500 km
south of Nouadhibou. It seems unlikely that the bonga from the
Nouadhibou area are descendants from the stock of the Senegal
River estuary. If this was the case, the fish would have to pass
Nouakchott on their way to the north (Fig. 1), and then also be found
in the fishmeal catches in this port. The fact that bonga is virtually
absent from the fishmeal landings in Nouakchott (Fig. 4) suggests
that there is no connection between the stock in northern Mauri-
tania and the stock of the Senegal River estuary. This conclusion is
also drawn from genetic studies (Durand et al., 2013) which show
that the populations of northern Mauritania and the Senegal river
are genetically quite distinct. The bonga in the Nouadhibou area,
therefore, presumably constitute a local stock that reproduces in a
completely saline environment. The fact that bonga can reproduce
in such a saline environment was known already from the Saloum
delta in southern Senegal (Panfili et al., 2004).

The bonga is an extremely coastal species, restricted to waters
of <10m or at most <20 m depth (Durand et al., 2013). Industrial
trawlers that used to operate outside the 13 mile coastal limit in
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Mauritania never encountered the species in their catches.” No
stock estimates exist as yet for this species in the Nouadhibou area,
but consideringits restricted area of distribution, it may be assumed
that the total stock size is small in comparison to that of the two
sardinella species that occur also outside the narrow coastal zone.

The length distribution of bonga landed at the fishmeal plants in
Nouadhibou in 2012-2013 was typical for an unexploited popula-
tion (that means unexploited in previous years). The modal length
of 33 cm (total length) was considerably higher than in countries
where the species has been exploited for a longer period. In Sene-
gal the modal length of the fish is 19-21 cm fork length (Faye et al.,
2014). This corresponds to 24-26 cm total length.? In 2012-2013,
the length composition was also very constant from one quarter
to the next, and from one year to the next. This suggests that
the fishery was exploiting an accumulated stock of older fish in
which recruitment and mortality balanced each other. The pattern
changed in 2014 when the modal length declined and smaller fish
became more important in the catch. Together with the decreasing
total catch (in spite of an increase in fishing effort), this indicated a
decline in stock size due to the increased exploitation.

4.3. New insights in the migrations and stock structure of round
sardinella

The sampling of round sardinella at the fishmeal plants in
Nouadhibou has provided new information on the occurrence of
this species in the coastal area of northern Mauritania. In earlier
years, the pelagic trawlers could never find important quantities
of round sardinella in northern Mauritania during the winter sea-
son (October-March), and it was assumed that at this time of the
year the fish were either in Morocco or in Senegal. The fact that the
trawlers in Mauritania never detected large concentrations of sar-
dinella migrating from Morocco to Senegal in December-January
was attributed to a presumed more offshore migration route of the
fish (Boely et al., 1982). It was only after Senegalese canoes started
to work for the fishmeal industry in Nouadhibou that round sar-
dinella was found to occur in this area in substantial quantities also
during the winter season. The fish at this time of the year appeared
to be concentrated in a narrow coastal belt; an area that had always
been forbidden for the pelagic trawlers. This information changed
the prevailing theory about sardinella migrations. Instead of assum-
ing that the fish returned from Morocco to Senegal via offshore
waters, it was now understood that this return migration occurred
very close to the coast (Corten et al., 2012).

However, the new information on catches and length composi-
tion presented in this paper raises doubts about the whole theory
of a single stock migrating back and forth between Senegal and
Morocco (Fig. 1). According to this theory, the regional stock would
be present in northern Mauritania from May to September. In
October-November the stock would migrate to Morocco, and then
in November-December back to Senegal. This return migration had
to occur quickly since the first sardinella normally arrive in north-
ern Senegal in November (pers. com. B. Samb), and the main fishing
season in Senegal is from December-July (Diankha et al., 2015).
According to this schedule, the fish would be absent from north-
ern Mauritania during most of the winter season. Landing data for
the fishmeal factories in Nouadhibou in 2012 and 2013, however,
show that substantial amounts of round sardinella were landed
also during the winter season (Fig. 4). This means that many round
sardinella stay in this area all year round. The quarterly length dis-
tributions for 2012 and 2013 show that the fish in the winter season

2 Information provided by captains of Dutch pelagic trawlers.
3 Fork length converted into total length according to the formula
TL=FL*1.127 +2.1 (kindly provided by A. Sadegh).

(4th and 1st quarter) and in the summer season (2nd and 3rd quar-
ter) were adults with exactly the same length composition. This
suggests that the fish in both seasons came from the same stock.
There was no sign in the length distributions of the influx of a dif-
ferent group of fish in the 2nd and 3rd quarter, which would be
expected if another group of fish from the south would move into
the fishery.

These observations suggest that at least some of the fishmeal
landings in Nouadhibou come from a local stock of round sardinella
that stays in the area throughout the year, and that does not take
part in the seasonal migrations from Senegal to Morocco. The idea
of a resident stock of round sardinella in northern Mauritania has
been proposed already before by Boely et al. (1982), Ould Taleb Sidi
(2005) and Braham et al. (2014).

The question remains why the length distributions in the
Nouadhibou area do not show a progression of the modal length
throughout the season that would reflect the growth of the local
cohorts. The stability of the modal size could possibly be explained
by a constant influx of recruits from inshore nurseries, together
with constant emigration of older fish towards deeper waters.

4.4. Catches of round sardinella by the fishmeal industry
compared to catches by other fleets

Over past decades there have been substantial changes in the
total catch of round sardinella in the West African region and the
share taken by the different fleets (Fig. 7). The Senegalese arti-
sanal fishery, which is the oldest fishery for round sardinella in
the region, has shown a gradual increase in catches until 2009, and
a decline since then. The industrial fishery in Mauritania was orig-
inally conducted by long-distance fleets from the Soviet Union and
other Eastern European countries that fished primarily for horse
mackerel and took sardinella only as secondary species. In 1996
modern trawlers from Western Europe started a directed fishery
for sardinella in Mauritania. The arrival of these vessels resulted
in a doubling of international catches. After 2007 the interna-
tional catch showed a further increase, presumably as a result of
favourable recruitment (FAO, 2011). From 2008 onwards, the Mau-
ritanian artisanal fishery started to gain significance. The growth of
this fleet was mainly a result of the development of the Mauritanian
fishmeal industry, which absorbed about 75% to the catches.

The sharp drop of catches by foreign trawlers in Mauritania
in 2013 was due to an extension of the fishing limit for pelagic
trawlers; in most places from 13 to 20 nautical miles off the coast.
The expulsion of foreign trawlers from the coastal area resulted in a
sharp decline of catches by this fleet, due to the reduced accessibil-
ity of round sardinella to the trawlers, and also to the departure of a
number of these trawlers from Mauritanian waters since 2012. Fol-
lowing the decline of catches by foreign trawlers and the increase
in catches by the Mauritanian artisanal fleet, the latter became the
most important fleet for round sardinella in the region in 2013.

4.5. Potential impact of the Mauritanian fishmeal industry on the
shared stocks in the region

If the small pelagics exploited for fishmeal in Mauritania are
part of larger regional stocks, the expansion of the fishmeal indus-
try may increase the pressure on these regional stocks and thereby
affect other fisheries in the region. In the following lines, the poten-
tial impact of the fishmeal industry on these other fisheries is
considered.

As mentioned in Section 4.2, the bonga exploited in northern
Mauritania probably constitutes a local stock that is not connected
with the stocks further south in Senegal. In this case the increased
exploitation of bonga in northern Mauritania will only reduce the
abundance of the local stock, but not affect the stocks further south.
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Fig. 7. Development of catches of round sardinella by different fleets in Northwest Africa.

For flat sardinella, it is more difficult to predict the potential
impact on the regional stock and on fisheries in other countries. The
flat sardinella has a more coastal distribution than the round sar-
dinella, and its seasonal migrations are probably less pronounced
(Freon et al., 1978). The fact that the proportion of flat sardinella
in the fishmeal landings in Nouadhibou decreased over the period
2012-2014 could suggest that the species in northern Mauritania
constitutes a local stock that is not replenished by immigration
from elsewhere. If there is indeed little exchange of flat sardinella
between Mauritania and the neighbouring countries, the effect of
the fishmeal industry in Mauritania on fisheries in other countries
would be small.

For the round sardinella, the situation is different. This species is
known to perform extensive seasonal migrations, and an increased
exploitation in one part of its distribution area may affect the fish-
eries in other areas. The question how far the effect of an increased
exploitation in Mauritania will reach, depends on the stock struc-
ture of the round sardinella. If the catches used for fishmeal in
Mauritania all come from a regional stock, a further expansion of
the fishmeal industry could affect fisheries in other areas.

So far, the expansion of the fishmeal industry in Mauritania has
not led to an increase of the total Mauritanian catch (Fig. 7). The
increase in artisanal (fishmeal) catch in 2012 and 2013 has been
compensated by a reduction in the catch by foreign trawlers in
those years. However, the fishmeal catches for 2012-2013 showed
a strong upward trend, and new fishmeal factories were still being
constructed in 2014. The size of the fishmeal landings was therefore
expected to increase in the following years. Moreover, the foreign
pelagic trawlers that left Mauritania in 2012 could return at some
time in future, in which case the combined effort of the pelagic
trawlers and the inshore fishmeal fleet could lead to an increase in
the total Mauritanian catch of round sardinella. If one assumes that
all Mauritanian catches are taken from a common regional stock,
this development would have an impact on fisheries for round sar-
dinella in other areas.

The alternative possibility, described in Section 4.3, is that a sub-
stantial part of the fishmeal landings in Nouadhibou originate from
a local stock. If this is the case, the current activities of the fishmeal
industry in Nouadhibou and its further expansion will lead mainly
to a reduced abundance of round sardinella in northern Mauritania,
but the effect on the fishery in Senegal may be relatively small.

This is not the case, however, for the development of fishmeal
factories in the southern half of Mauritania (Nouakchott and places
further south along the coast). There is a close connection between
the sardinella taken in the southern part of the Mauritania zone and

in northern Senegal. Artisanal fishermen from the Senegalese port
of Saint-Louis (on the border with Mauritania) follow the round
sardinella from Senegal into southern Mauritania, so there is no
doubt that the fish in both areas belong to the same stock.* An
increased exploitation of round sardinella by the fishmeal industry
in Nouakchott and places further south is therefore expected to
have a negative effect on the Senegalese consumption fisheries,
both in Mauritanian waters and in northern Senegal.

5. Summary and conclusions

The fishmeal industry in Mauritania has expanded rapidly over
the last few years and new factories are still being constructed. The
industry depends on three species of small pelagics: the round sar-
dinella and flat sardinella (Sardinella aurita and S. maderensis) and
the bonga (Ethmalosa fimbriata). The share of flat sardinella and
bonga in the fishmeal catches declined over the years 2012-2014,
possibly due to the fact that the local stocks of these species are
small. As a result, the fishmeal industry had become increasingly
dependent upon round sardinella. According to the commonly
accepted theory, the round sardinella taken in northern Mauritania
belongs to a regional stock that migrates back and forth between
Senegal and Morocco. If this hypothesis is correct, a further growth
of the fishmeal industry in northern Mauritania will affect the size
of the regional stock, and thereby the abundance of round sardinella
in the neighbouring countries. New sampling data presented in
this report, however, cast doubt on the theory that all sardinella
in northern Mauritania belong to the regional stock. Substantial
amounts of round sardinella are landed in Nouadhibou during the
winter season; the time when the regional stock is supposed to be
in Senegal. This indicates that at least some of the catches used for
fishmeal originate from a local stock that stays in the area through-
out the year. An increased pressure on this resident stock will only
affect the abundance of round sardinella in northern Mauritania,
but not in areas further south. Given the uncertainty about the
stock identity of round sardinella in northern Mauritania, further
research on this topic is urgently needed in order to estimate the
potential impact of the fishmeal industry on other sardinella fish-
eries in the region. Regardless of the outcome of these studies, it is
advisable for the Mauritanian government to implement its man-
agement plan for small pelagics, and to put a ceiling on the catches
used for fishmeal. This will prevent the depletion of the stocks of

4 Information provided by Barak Fall, head of CRODT sampling team in Saint-Louis.
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small pelagics in the coastal zone, and allow the development of
other processing industries that transform small pelagics into high
value products for human consumption.
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