
Resource identification [link 1]

Class: Actinopterygii
Order: Clupeiformes
Family: Engraulidae
Species: Engraulis anchoita (Hubbs & Marini, 1935)
Common name: anchoíta
English name: Argentine anchovy

Distinctive external characters
Elongated body, fusiform, covered with smooth scales, large and delicate structure, and are easily detached. Big head, eyes covered
by a thin film. Snout  prominent,  pointed,  about  3/4 eye diameter;  maxilla moderate,  tip bluntly tapering or  a little rounded,
reaching to front margin of pre-operculum, extending a little beyond tip of second supra-maxilla, teeth in jaws numerous, small.
Lower gill rakers long and slender, no gill rakers on hind face of third epibranchial, pseudobranch long, reaching onto inner face of
operculum. Blackish blue dorsally, silvery white laterally and ventrally. All fins transparent.

Distinction from similar species in the area
Specimens anchovy adults are distinguished from the anchovy (Anchoa marinii) by several characters: anchovies ventral fins are
next to the pectorals, dorsal fin base surpasses the origin of anal, caudal tips are dark, the silver lateral band is wider and in size is
smaller than the anchovy, since it reaches a maximum size of 14 cm. The Spanish sardine (Lycengraulis sp.) differs from the anchovy
by presenting blunt snout and dorsal fin located almost on the same level as anal. It reaches a size of 27 cm, features slightly yellow
dorsal and caudal fin edges are dark [link 2].

Geographical distribution 

Engraulis anchoita is the most abundant fish resource in the Southwest Atlantic, occurring from Cabo Frio, Brazil (24°S), to Gulf San
Jorge off Argentina (47° S) from shallow waters to beyond the continental shelf, found even at a distance of 450 miles or more
offshore (Fig. 1). Its spawning areas cover almost all the continental shelf along that latitudinal
range  and occur  in  many hydrographic  scenarios  including  upwelling,  mixohaline,  tidal,  and
slope zones (Sanchez, 1995). The Argentine anchovy belongs to the same taxonomic family that
provides, in other parts of the world, the sustenance to high-volume production fisheries, such
as the Peruvian Anchovy (Engraulis  ringens)  and,  to a lesser extent,  E.  mordaz at the North
Pacific, E. encrasicolus in Europe, E. japonicus in Japan, and E. capensis in southern Africa. 

Figure 1. Distribution area of Engraulis anchoita in the Argentina and Uruguay continental shelf (taken from
Fishbase).

 

Management unit

Off the coast of Brazil three spawning and breeding areas of the species have been identified (Nakatani, 1982): the northernmost
(Sanpaulense) is located adjacent of Cabo Frio, Rio de Janeiro and Punta Juatinga, the intermediate (caterinense) is located next to
Santa Catalina Island and Cape Santa Marta Grande and the southern is located in front of Rio Grande do Sul. More recently [ link 3],
through the analysis of parameters as age and size composition, length-at-age data and other parameters using sagittae otoliths
were used to compare anchovy of the continental shelf between 20º and 32ºS (Carvalho and Castello, 2013). The results obtained
indicated that there are significant differences between the population of sanpaulense - a population confined to this region with
different demographic characteristics - and the Rio Grande do Sul; instead, they did not find significant differences between the
latter and the caterinense. The authors postulate that the populations of Rio Grande do Sul, which exhibits a migratory behaviour,
is part of the population that inhabits the ZCP. The Brazilian anchovy is administrating from a single management unit.
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At the south of 34° S, it is been determined the existence of at least two different management units: the Bonaerense (34°-41°S)
northern  Argentina,  Uruguay  and southern  Brazil  and the Patagonic (48°-41°S)  (Brandhorst  et  al.,  1974; Hansen  et al.,  1984;
Sánchez and Martos, 1989). These both are located very close to each other by the end of the spring and the beginning of the
summer. In winter, on the other hand, the Bonaerence stock of anchovy adult school are concentrates in the northern ZCP, at the
same time that there also can be recorded adult schools in Península Valdés (42°30´ S), and even higher latitudes, both groups
separated by a distance over 500nm. The anchovy Bonaerence population is the biggest fish community in the area.

Hansen et al., (1984) analysed information collected in two research surveys carried out over pelagic resources during the spring of
1978, which covered almost the whole area of distribution of the species. Regarding to the size distributions of the first year of life
(Li),  determined  by  back-calculate,  they  recognizer  that  the  average  values,  considered  latitudinally,  constitute  a  cline,
corresponding the largest in the north and decreasing southwards. They also noted that the size of the first year of females is
significantly higher than the males of the Buenos Aires shelf -ZCP, while in the Patagonian area differences between the sexes were
not statistically significant. Li modal distributions show the dominance of the spawning grounds spring in the two sectors and a
second group corresponding to the spawning of late autumn-winter, much more remarkable in the population of the North than
the South, where passes almost unnoticed (Figures 2a and 2b). Also, the growth curve parameters calculated for both areas showed
that infinity length is similar in both sectors, but K is higher in the Patagonian. Other differences between the two populations are
length-weight ratios, the number of rays of the dorsal fins and number of vertebrae, as well as the growth and mortality among
larval and adult stages [link 4]. Sanchez´s results [link 5] who analysed spawning and breeding areas of the anchovy between 34 ° -
47° S confirm the existence of these two demographic units on having presented independent reproductive circuits [link 6].  

It has been postulated within the northern area, where the anchovy is reproduced throughout the year, the possible existence of
three sub-populations, corresponding to the spawning of spring, autumn and winter (Fuster de Plaza and Boschi, 1958; Fuster de
Plaza, 1964; Castello and Cousseau, 1969). It is also possible that the spawning population in the San Matias Gulf constitutes a
different demographic unit.

Biology and Ecology   

Initial ontogeny

Anchovy, like most clupeid fish, spawns synchronously at night. Although spawning can be extended from around 8:00 pm to 2:00
am, it is considered at 9:00 pm as the zero hour of the spawning activity.

The anchovy egg is planktonic and ovoid in shape, typical characteristics of the genus Engraulis. It lacks an oil drop, and the yolk,
divided into numerous alveoli, has a granular appearance. The perivitelline space is small, showing the dimensions of the eggs quite
pronounced variations: 1.15-1.53 mm in its major axis, and 0.66-0.78 mm in the minor axis. It should be noted that, in addition to
the anchovy, the area of the Treaty is inhabited by two other species of anchovies: Anchoa marinii and Lycenraulis olidus, it being
possible  to distinguish  between the eggs of  these three species from the comparative analysis  of  the range of  volumes and
eccentricities in each one of them (Phonlor, 1978).

The embryonic and larval development of the anchovy in Argentine sea and ZCP has been perfectly described by Ciechomski in his
pioneering work of 1963 and 1965. Later, some aspects of larval and post-larval development have also been addressed by Phonlor
(1984) and Mantero (1986) [link 7]. The development and growth during the initial stages of ontogeny, from egg to juvenile post-
metamorphic has been studied by Sánchez (1995).

The evolution of the development, from the egg activation to the larval hatching, was studied by artificial fertilization, using adults
in spawning under controlled experimental conditions. The eggs from females were artificially fertilized by the dry method. The
embryonic development of  E. anchoíta is described [link 8] and illustrated in [link 9] from the Works of Ciechomski (1965) and
Sánchez (1995), respectively.

To study the relationship between seawater temperature and the speed of embryonic development of anchovy Ciechomski and
Sánchez (1984), incubated artificially fertilized eggs at four constant temperatures: 11°, 15°, 17° and 20°c ( 0.1°c).  Developing
embryos were examined every three hours and classified according to a scale of 9 stages and sub-stages. Equations were calculated
to describe the relationship between the duration in hours (t) of each of these stages of development as a function of the four
experimental temperatures (T)), being the equation corresponding to hatching: log10t = 2.449-0, 042T (r =-0.985) (Fig. 2).
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duración de cada estadio y subestadio *

* Según experiencias de laboratorio (Ciechomski y Sánchez, 1984)
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Figure 2. Duration of each stage and sub-stage embryonic depending on temperature.

The anchovy larvae [link 10] hatch in an incipient stage of development, without pigmentation, with its mouth and pectoral fins not
yet developed and with an approximate size of total length between 2.7 and 3.1 mm. When reaching 4mm (LS), the larvae have
already started the development of the pectoral fins, have formed the first pairs of neuromasts and have reached the functionality
of the digestive tract and the organs of vision. By completing these modifications the larva is able to access its first exogenous feed.
When reaching 10 mm (LS) a series of important morphological modifications are observed that have great implications not only in
the  behaviour  of  the  larvae,  but  also  in  the  further  development.  Particularly  the  formation  of  the  swim bladder,  and  the
acquisition of the daily rhythm of filling it, along with the development of the retinal rods and the ability to focus, allow that upon
reaching this size begin to observe the first signs of active conformation of aggregates or patches, initial sketch in the evolution of
the grouping mechanism in schools, which will accompany the anchovy throughout its life cycle. With the formation of the pelvic
fins, the last to form, and the development of the lateral channel, which is observed at 18 mm (LS), larval development ends. Both
the odd and even fins are ossified, the larva has acquired the total number of vertebrae and the body has begun its transformation
process - a process that will accelerate during the metamorphosis which allows the species to abandon the viscous hydrodynamic
regime, its own from the beginning of the larval phase, and move in an inertial hydrodynamic regime. The 33-34 mm (LS) specimens
have completely lost all larval characteristics except for the shape of the snout (pre-metamorphic juvenile). From the moment it
reaches 44-45 mm LS, it completely resembles an adult individual and therefore passes to the primary juvenile stage [link 11].

Growth
Embryonic, larval, post-larval and metamorphosis phases

The growth from endogenous reserves of E. anchoita can be represented by Laird-Gompertz curves (Sánchez, 1986). The equations
corresponding  to  the  embryonic  and  vitelline  phases  with  the  time  expressed  in  hours  and  days  respectively  are

Lth=0,01 {e [5,943(1−e (0,0488∗th))]} and Lth=2,75 {e [0,575(1−e (0,0002∗t ))]} [link 5].

From the first feeding the anchovy larvae begin to form daily rings in their otoliths and can thus assign an age to the specimens,
analyze their growth and by back-calculation the date of their birth. In this way, the larval and post-larval growth in anchovy length

can be represented by the model  L̂St=4,2 {e [2,255(1−e (−0,2876))] }  with inflection point in 14,74 mm and 21 days, equal to 40.05

mm and maximum growth rate equivalent to 0.54 mm/day (N=373) (Brown and Sanchez, 1995). Leonarduzzi et al., (2010), [link 12]
analyzed seasonal variations between the growth rates of anchovy larvae between 3.5 to 12.2 mm LS, concluding that the highest
growth rate was registered in spring (0.51 mm/day), the lowest in summer (0.41 mm/day), while autumn showed an intermediate
growth rate (0.42 mm/day).

Brown et al., (2011) analyzed the anchovy growth of the ZCP during the first 7 months of life from juveniles (40 < LT < 120) captured
in three different seasons using back-calculation. From the analysis of the individual growth trajectories, the authors estimated that
the growth rate during the first two months of larval life varied according to the season, between 0.41-0.60 mm/day. Between the
third and the fourth month the values varied between 0, 29mm/day and 0.51 mm/day, while between the fifth and the seventh
month of life, the variation was 0.15 mm/day at 0.30 mm/day [link 13].  

Length-weight relationships  during the phases post-larval and juvenile pre- metamorphic,  can be represented from the classic

growth allometric equation     Phum  =1,8011∗¿3,5435. In regard to length-weight dry relationship during the stages larval, post-

larval and juvenile,  Ciechomski  et al. (1986) showed that the best fit was from the application of a log von Bertalanffy model

log PLi   =4,914∗{1−e [−0,0597∗(Li+0,295) ]} .  In  its  logarithmic  form,  the  von
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Bertalanffy model presents a tipping point corresponding to a size of 45 mm (LS). According to the model, the dry weight reaches a
maximum asymptotic value (P∞) equal to 82.035 mg, at 70 mm (LS), ie during the primary juvenile stage [link 5].

Juvenile phase and adult
The anchovy that inhabits the ZCP and Buenos Aires shelf matures sexually after the first year of life, estimating its first maturity
length between 93mm and 116 mm (LT). This population has a maximum size of 20 cm (TL), reaching a maximum total weight of 43
g. Individuals typically live between 6 and 7 years, with exceptionally 9-year-old individuals. Age group 3 is the most important in
commercial fishing, reaching average values  higher than 40% of the total, both in number of specimens and in weight,  for the
period 1990-2011 (Hansen and Garciarena, 2013). In the waters of southern Brazil (in the regions of caterinense and riogrande),
several decades of observations allow us to state that the age structure comprises mainly individuals between 0 and 4 years of age
with a modal class between 1 and 2 years (Acuña and Castello 1986 [link 14]; Castello 2005).

The Table 1, reproduced from [link 4] includes the constants a and b of the length-weight relationships and the estimators of the
parameters  of  the  von  Bertalanffy  growth  function  in  length,  for  the  anchovy  population  of  the  ZCP  and  the  Buenos  Aires
continental shelf. 

Table 1. The a and b constants of length-weight relationship and estimators of growth parameters
of the anchovy Bonaerense (October and May).

October
1993

May
1994

October
1994

October
1995

May
1996

October
1996

May 
1997

October

a*107 16,80 35,60 8,54 44,50 23,90 13,70 20,00 20,00
b 3,25 3,10 3,40 3,07 3,19 3,31 3,28 3,26

L∞ 197,990 199,930 191,540 202,040 - 195,320 192,450 195,00
K 0,499 0,373 0,528 0,345 - 0,425 0,400 0,43
T0 -0,698 -0,960 -0,586 -1,374 - -1,001 -0,860 -1,00

Feeding

The diet of the anchovy corresponds to that of a carnivore with habits of opportunistic and small predator (Angelescu, 1981). The
specimens are almost  exclusively zooplankton.  Different stages of development of  copepods are the main food of  larvae and
juveniles. Sato et al., (2011) analyzed the feeding habits of Engraulis anchoita larvae in coastal waters of the Buenos Aires Province
over an annual cycle. The dominant prey items were copepod eggs (54.05%), nauplii (10.13%), and copepodites (11.82%). The food
index varied between 1.69 to 40.48%, without showing a clear seasonal pattern. The larvae in spring and summer, corresponding to
first-feeding larvae (< 6.9 mm length) consumed mainly organisms smaller than 45 to 134 μm wide. The increase in length (7.0-19.9
mm in length) of the larvae evidenced mostly prey between 135 and 279 μm wide, in autumn and winter.

Anchovy adults consume basically medium to large planktonic crustaceans (cladocerans, copepods, hyperiid amphipods, eufausids),
while  phytoplankton species constitute  only  a secondary  or  eventual  part  of  the diet.  It  should  be mentioned that  the main
consumer of the species is Argentine hake, whose annual predation pressure on the anchovy has been estimated at 2.5 to 6 million
tons per year (Prenski and Angelescu, 1993).

Between spring and summer,  coinciding with the period of  maximum feeding the anchovy schools  in the high-sea -  which is
characterized by higher densities of  the zooplankton biomass and high bioenergetic values of  the species food-   is  when the
changes  in  the  functional  relationships  between length  and condition  factors.  Can  be  interpreted,  analogously,  the  decrease
observed during the cold season (winter-spring). This fact is related to migrations in the horizontal plane of schools to coastal
waters  for  the  purposes  of  reproduction when  greater  energy  expenditure  is  required  by  adults.  From  the  analysis  of  the
fluctuations  of  lipids  in  the  annual  cycle  of  anchovy,  Angelescu  and Anganuzzi  (1986)  [link  15]  concluded  that  the  reserves
incorporated during the period of intense nutrition of adults (summer-Autumn period) are used during the cold season of the year,
on the other hand, the energy incorporated by trophic migration route in the spring months is destined for gonadal development
and could be related to the duration of the reproductive season.

The feeding of anchovy in the areas and times of spawning can be defined as occasional and opportunistic, depending on the
presence of available food. Pájaro (2002) analyzed the anchovy feeding during the spawning season, which was characterized by
almost empty stomachs or with scarce food constituting the copepods the main prey. A particularity of great interest in the diet of
the anchovy at the time of spawning is the cannibalism of the species on its eggs and larvae. Pájaro (1998) studied cannibalism as a
cause of embryonic mortality density-dependent determining that the average number of eggs ingested per fish was always higher
in  the  northern  population  than  in  the  Patagonian  and  the  impact  of  cannibalism  was  greater  in  the  coastal  area  than  on
continental shelf. Depending on the size of the predator, cannibalism decreased from less than 70 mm LT fish up to 120 mm TL
reversing from the 130 mm TL with slightly positive trend. This fact would be explained given that smaller individuals would have a
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smaller number of preys, mainly due to the size of the mouth opening and their ability to capture them. As a consequence, in some
situations the predation of eggs would constitute a significant fraction of the diet.

In  southern  Brazilian  waters,  anchovy  feeding  was  predominantly  zooplanktophagic  and  in  some  cases,  with  low  frequency,
phytoplankophagous. Freire (1995) argues that the diet of anchovy larvae off the coast of Brazil consisted mainly of copepod eggs
and nauplii, copepodites and also eggs of other types of invertebrates. The most evident difference with the feeding of anchovies
distributed south of 34ºS was given by the absence of sergestids, cladocerans, stomatopod larvae, salps, fish eggs and larvae and
cannibalism (Schwingel and Castello, 1994).

Natural mortality

Mortality during the embryonic, larval and post-larval phases for the anchovy of ZCP and Buenos Aires shelf has been estimated
applying the formula of exponential extinction populations of eggs and larvae collected in the plankton samplings carried out in the
period 1967-1988 (Sanchez, 1995) from Eulerian and Lagrangian designs. The age of eggs in hours has been estimated from the
equations presented by Ciechomski and Sánchez (1984), which allows to assign an age to each stage of embryonic development
taking into account the temperature of seawater to the station Ichthyoplankton where were collected. The age of the larvae was
estimated by applying the length-at-age curves obtained by reading of the number of daily rings on the otoliths of larvae collected
in the sea.

From a Eulerian sampling in four research survey carried out in the spring spawning area of  the species between 1967-1981,
Ciechomski and Sánchez (1984) estimated the daily embryonic mortality rate (Zd) of the anchovy in values between 0.56 and 1.05.
This implies a daily percentage decrease in the initial number of the cohort that varies between 43% and 65%, respectively. Pájaro
et al., (2013) - also by means of a Eulerian sampling design in spring survey of estimation of biomass of the northern stock for the
period 1993-2008- obtained by applying a re-sampling technique, estimators of the hourly embryonic mortality rate with their
respective coefficients of variation; they oscillated between values of Zh = 0.0057 and 0.0271 (equivalent to Zd = 0.14 and 0.65)
[link 16]. It is worth mentioning that, in the only Lagrangian exercise carried out in the ZCP for the estimation of vital parameters of
the anchovy during the first stages of its life cycle, Sánchez et al., (1999) estimated the hourly embryonic mortality of a cohort in Zh
= 0.0239 (equivalent to Zd = 0.57) [link 17].

Mortality during the first month of life was estimated from four research surveys carried out in the month of November in the ZCP
in the period 1978-1988. This study included specimens between 4 and 31 days of life corresponding to the phase of larval to
obtain values of Zd ranged from 0.21 to 0.33, implying a decrease in daily between 19 and 28%, respectively. In the post-larval stage
and  pre-metamorphic growth the value of  Zd decreases again varying according  to the year  between 0.05 and 0.09. The Zd
variation between 1 and 65 days of life can be represented from the adjustment to the cumulative distribution of Weibull  [link 5]

Zd=
c
b
∗(db )

(c−1)

  in which d, it is the age expressed in days, whereas the parameters of scale and form of the model resulted, b

=-0.0158  and  c =  0,3159.  The  model  predicts  average  instantaneous  mortality  values  for  the  embryonic  phase  of  Z d =  0,89
descending markedly for the larval phase (Zd = 0.19) then attenuated during the post-larval phases (Zd = 0.11). 
 
For the adult phase of the anchovy which inhabits the ZCP and Buenos Aires continental shelf natural mortality rates calculated
using the indirect method of Pauly (1980) ranged between M = 0, 71 - 0.93 (water temperature of 13° C) and M = 0, 78 - 1.03 (water
temperature of 16° C). The interval corresponding to the pool data was 0.88 ≤ M ≤ 0.97 (Hansen and Madirolas, 1999). Hansen
(2004) finds that value between 0.90 and 1.05 M is good approximation for the northern stock, being higher in the Patagonian
stock. Estimators of total mortality (Z) by linearization catch curve with research surveys data varied between 0.99 and 1.77. More
recently it has been suggested that a value of Z = 1, 47 could be a good approximation, given that instantaneous mortality F,
between 2 and 6 years old, the rate it was estimated between 0, 37-0, 40 through analysis of pseudo-cohorts (Hansen, 1997).

Distribution of the species in the area of the Treaty 

Habitat

The area of the Treaty constitutes a zone recognized for its high biological productivity. It is a hydrologically dynamic and complex
habitat with marked horizontal and vertical gradients of density. The forces of this variability are linked to seasonal and inter-
annual changes of discharges from the Rio de la Plata, the seasonal regimes of the winds strongly associated to the latitudinal
variations of the South Atlantic. Likewise, the proximity on the edge of the continental shelf with the convergence of major currents
of contour of the Southwestern Atlantic (Malvinas and Brazil) as well as the contribution of nutrients from the southwest of the
area transported by the sub-Antarctic waters of the Argentine continental shelf.

With regard to continental shelf water masses Negri  et al., (2016) [link 18] point out that South of 38° S waters of sub-Antarctic
origin flow, and to the North of the 36.5 ° S are added water to diluted by the discharge of the Rio de la Plata and waters of
subtropical origin, predominant in the summer. The subantarctic shelf water, transported from the south, extends parallel to the
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bathymetry  with  SO-NE  direction  with  a  salinity  range  between 33.5  ups  and  34.2  ups.  In  the  subantarctic  platform,  three
components are distinguished: the outer with salinity between 33.7 ups and 34.2 ups, which is located on the outer fringe of the
continental shelf; the average on the central platform with a relative minimum of salinity resulting from the contribution of water
diluted by continental runoff in the south of the continent; and the coast with relatively high salinity values (S> 33.8), coming from
the East of El  Rincón and originated in the interior of  the Gulf San Matías due to the effect of restricted circulation and the
predominance of evaporation over local precipitation. The waters of subtropical origin present are Tropical water and the water
Central South Atlantic, transported to the south by the current of Brazil, which predominate during the summer and autumn. The
warmest and shallowest is the Tropical water, with temperature and salinity higher than 18.5°C and 36 ups respectively; it flows
above the Central South Atlantic. The water of the Rio de la Plata is mixed with continental shelf waters forming a buoyant layer of
low-salinity over the waters of the continental shelf of sub-Antarctic and subtropical origin, isolating layer the deep layer.

The revenue to the platform of the diluted water from the Rio de la Plata and its seasonal variation influences the ecosystem of the
platform modifying the physical-chemical properties of the area, the concentration of nutrients and biological productivity. The
distribution of surface salinity varies seasonally and is forced by winds and the continental discharge. In autumn – winter the winds
are continental and freshwater discharge reaches maximum values. In that period, there is a drift of water from the discharge of
the Rio de la Plata in North-eastern direction along the Uruguay coast. In spring/summer, they show an expansion in South-East
direction, towards the Argentine coast, as a result of the ocean winds and a minimum in the continental discharge. There are also
areas whose waters are locally modified by continental contributions, which promote the formation of fronts in the coastal, of
importance for their biological implications.

The adult anchovy tolerates a range of salinity (14-35 ups) and temperatures (8 ° -23 °C), although such limits are extreme, and vary
seasonally and annually. The areas where these factors show marked gradients would be particularly favourable for the occurrence
of the highest concentrations of anchovy. As is common in other pelagic species, during the day they form dense schools of variable
depth, while at night they ascend to layers of water near the surface and disperse to feed. Thus, at least during the summer
months, schools of anchovy would cross the thermocline twice a day, living in temperatures that differ up to 6-8 °C between the
two layers. 

The spawning areas have somewhat more restricted thermohaline ranges. According to the review presented by Ciechomski and
Sánchez  (1986)  anchovy  eggs  have  been collected in  seasons  with  temperatures  (corresponding  to  the  depth  of  10  m) that
oscillated between 8.5º and 23ºC and salinities between 25 ups and 34.5 ups. Due to its tolerance to salinity, the spawning of the
species in areas of the Rio de la Plate and its seafront are limited to mixomesohaline waters, and part of the mixopolihaline. The
coastal region influenced by the discharge of the Rio de la Plata, is occupied by two species of clupeoids:  Brevoortia aurea and
Anchoa marinii, able to spawn in all the range of the mixopolihaline waters and even in mixomesohaline waters. On the other hand,
Lycengraulis  olidus,  captured in the Mar del  Plata coast  in the summer months  and the beginning of  autumn, is  a migratory
amphidromous potamodromous, whose spawning is located in the middle Paraná in the spring months.

Areas of concentration and size structure

The anchovy that inhabits the ZCP and Buenos Aires continental shelf carry out an annual migratory cycle. During the winter and to
a lesser extent during the spring, a variable fraction of this northern group can be found in the waters of southern Brazilian water
(Hansen, 1997, 2004). In August-September, the first schools coming from the NE arrive to the coastal water. The present of these
is massive during the peak of the reproductive season (October-November), when the surface temperature of the seawater reaches
13° -16° C (Fig. 3a). The schools farthest from the coast, observed in November-December, are in post-spawning and abundant
stomach contents, moving towards the summer trophic habitat (Cousseau et al., 1981; Angelescu and Anganuzzi, 1981). At the end
of autumn, the anchovy school move away from Buenos Aires coast areas, reaching the external shelf and even the continental
slope - between 33° and 37° S, were the remain during of the winter. Schools of adults arrive at the fishing area of Mar del Plata
usually during the winter (May-July). This annual migratory cycle of the anchovy that inhabits the Buenos Aires area and ZCP would
not exceed 41° S. The information regarding the Patagonian stock is more limited; therefore, the adult specimens remain in the
region between 41° S and 47° S (Fig. 3b).
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Figure  3a. Seasonal  status  of  the  highest  concentrations  of  anchovy
adult in ZCP

Figure  3b. Major  concentrations  of  adult  Patagonian  anchovy  in
spring. 

Hansen and Madirolas (1999) analyzed Information resulting from four spring acoustic surveys carried out between 1993 - 1996 to
assess Bonaerense anchovy biomass (34°- 41°30´S). The largest abundances were those recorded within the coastal strata off the
Rio de la Plata followed by those of the most southern stratum. It is very unusual that anchovy spring distribution off the Buenos
Aires Province extends to waters deeper than 80 m. Although small to medium size specimens were predominant in the most
northern strata and the largest individuals were characteristic of the southern, coastal strata, a high inter-annual variability was
found. Usually, the most numerous size classes comprised one year old individuals of 90-145 mm total length whereas biomass
showed predominance of two year old and 135-180 mm.

To the south of Brazil (28º30'S - 34º55'S) anchovy size structure was analyzed by Castello and Acuña (1986) between 1980 and
1982. The total lengths observed was 25 to 184 mm. Juveniles predominated in coastal areas while adults in areas far from the
coast. In summer (October/November), schools of adults migrating from Brazil to Uruguay and Argentina, individuals of between 45
to 90 mm are the only ones that remain in Brazilian waters. Already in autumn observed individuals between 95 and 135 mm. In
winter, concentrations of localized adults are observed in waters with depths between 30 and 150 m.

Spawning and breeding in the area of the Treaty

The anchovy is known for being a multiple spawning throughout the reproductive season (Christiansen and Cousseau, 1985; Louge
and Christiansen,  1992). From the 90's the Daily  Egg Production Method (Stauffer and Picquelle, 1980) was used to compute
spawning  biomass of  Engraulis  anchoíta in Buenos  Aires  shelf  and ZCP in the spring.  It  has  made necessary  to calculate the
reproductive parameters: batch fecundity, average weight of mature females, relative fecundity, reproductive frequency, sex ratio,
etc) (Sánchez et al., 1996; Pájaro et al., 2009; ([link 19], Parjaro et al., 2013). Table 2 highlights the variability inter-annual observed
in most of the estimated reproductive parameters.

Table 2.  Reproductive parameters estimated for the anchoíta of from the Buenos Aires shelf and ZCP between 1993 and 2008.

Year

REPRODUCTIVE PARAMETERS
Sex 

ratio
Weight of 
madure 
females

Batch
fecundity

Relative
fecundity

Reproductive
frequency

Relative fertility
daily

199
3

0,57 13,16 6.180 470 0,126 33,72

199
4

0,55 13,35, 8.638 647 0,103 36,65

199
5

0,52 16,48 6.935 421 0,124 27,13

199
6

0,622 18,7 11.212 600 0,078 29,1

199
9

0,607 25,9 12.974 501 0,116 35,3

200
1

0,534 18,3 8.625 472 0,111 28,0

7

http://ctmfm.org/upload/biblioteca/201708/ea_enlace-19-150393527020.pdf


CTMFM 2020 – Fact Sheet
 Argentine anchovy (Engraulis anchoita)

200
2

0,532 20,9 8.638 414 0,097 21,4

200
3

0,521 15,2 6.759 444 0,179 41,4

200
4

0,519 21,3 10.009 470 0,134 32,7

200
6

0,525 15,8 7.539,5 477 0,116 24.0

200
8

0,434 12,0 4.502,7 375 0,120 19,5

Off the Brazilian coast the anchovy spawns are concentrated in three different areas (Nakatani, 1982). In the sanpaulense region
reproductive activity develops in the late spring and early summer. In the caterinense region the spawning is observed between
depths of  100 and 200 meters.  In this  region the spawning  season takes place at the end of  winter and early spring.  In the
riograndense spawning area reproductive activity is observed in almost all the platform during the autumn, winter and spring,
corresponding to the maximum concentrations to the winter period.

South of the parallel of 34 º S the anchovy is reproduced throughout the year, with an intensity and location that vary month by
month [link 20].  

During spring, evidence of spawning has been found from the northernmost of the area considered near the Cabo Dos Bahías
(45ºS) in the Province of Chubut. Spawning areas cover the whole of the platform up to the latitude of 39ºS, there being evidence
of  spawning  outside  of  it.  In  the  southernmost  latitudes,  reproduction  is  concentrated  in  the  coastal  region.  According  to
Ciechomski and Sánchez (1986), the approximate extension of the spring spawning area is 75,000 mn 2, the incidence of positive
stations in all  the samples analyzed was 16.6%, with a maximum in the latitudinal range of 39º- 39.5ºS. The average seasonal
abundance  in  the  latitudinal  34°-41°S  varies  between  9,291  and  11,397  eggs  /  10m2 (Ciechomski  et  al.,  1986).  The  highest
abundances are observed in the northernmost of the spawning area (34°-34.5°S), and at depths between 40 and 50 m, although
there is a shift towards the south of the intensive spawning centres, as the season progresses.

In summer the surface of specie spawning area exceeds 88.000 mn2. The spawning area extends southward, reaching the southern
end reproduction range of the species (47.5°- 48 °S), and toward the slope, covering completely to the shelf over the full latitudinal
range analysed. The greatest abundances are observed in the Northern Patagonian region, where the seasonal average density is
approaching the 3,300 eggs/10 m2, and at depths between 70 and 80 m (Ciechomski et al., 1983) Ciechomski and Sánchez, 1986).
The incidence of positive samples during the season was 8.7%, with maximum in the latitudinal range 43° - 43,5° S. In the same
region, opposite the Rawson city, its registered in December, the most abundant sample with a density of 129,000 eggs / 10m2.

In autumn spawning area is restricted (33,841 mn2), not exceeding the 41°S. Higher abundances are observed between the 35.0-
35.5°S, at depths greater than 80 m. The average densities recorded during the autumn, oscillated between the 1,089 and 1,698
eggs/10 m2 (Ciechomski et al., 1986; Ciechomski and Sánchez, 1986). The incidence of stations positive in the samples analysed was
18% with maximum in the 36°S.

In winter the reproductive activity develops in two separate areas covering an approximate area of 26,385 mn 2. Higher densities -
5,250 eggs/10m2 was observed to the north of the ZCP (34.5°S), both in on the platform and on the continental slope, registering
the maximum values to depths of 180 m. Mantero (1983) observations during four consecutive winters (1979-1982) confirm the
importance of this nucleus of spawning, north of the investigated area and remote from the coast. The second focus of winter
spawning, with abundances that are about an order of magnitude lower than that of the first, is located between 38.5 and 41°S,
and is bounded by the isobath of 50 m, corresponding to the El Rincón area.

Fishery indicators

As has been said, in the coastal region and platform south of latitude 34°S has been postulated the presence of two population
groups that are two management units: one corresponding to the ZCP and to the coast and continental shelf of Buenos Aires (34°-
41°S), and the other corresponding to the Patagonian Shelf (41°S-47°S). The Argentine anchovy fishery, Bonaerense stock occurs at
Western South Atlantic, from Southern Brazil to 41° S, from shallow waters to beyond the continental slope, including the ZCP and
the Argentina EEZ (Argentina Exclusive Economic Zone – Argentine Sea). The mid-water trawl fishery is operated by coastal and
high-sea ice-chilling fleet, fitted out to the power and characteristics of the fishing vessels.

In the last decade, more than 95% of the Bonaerense stock landings were made by the coastal and high-sea ice-chilled fleet. Annual
anchovy landings in Argentina reached a minimum of 5,900 t in 1999 and a maximum of 36,248 t in 2004. The largest volume of
2004 was primarily due to the contribution of the high –sea fleet that catch 25,894 t, which more than doubled its annual average
of 11,819 t. Between 1993 and 2004 the participation of ’Yellow Fleet’ or 'Rada o Ria', which operate closer to the coast, decreased
significantly, landing from 2004 less than 3% of the total volume which fell sharply from 2005 to 2011, in just a few 200 t. During
2011, the total number fishery vessel (54) was increasing as the season progressed, reaching a maximum during the spring. There
were 483 fishing trips, of which 94% were carried out north of 41° S. While the number of trips completed by the coastal fleet
exceeded in almost 65% of the fleet, of the total catches of both were similar, which was reflected in the increased average yield
per trip and per vessel of high-sea ice-chilled fleet, in proportion to the mean engine power of each stratum of fleet. In the majority
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of the fishing trips (86%), the proportion of anchovy exceeded 90% of the catch. The landings took place in the port of Mar del
Plata, except a 1% which was made in Necochea. In the year 2015, the volumes of anchovy landed by the argentine commercial
fleet were barely higher than those obtained the previous year, reaching 12,200 t of which 9,500 t were taken inside of the ZCP.
This situation is reversed during 2016 where the catch in the ZCP fell from 78% to 45% compared to 2015 (Fig. 4). From 2017 where
73% of the total volume came from the ZCP, a notable decrease was observed towards 2019 where only 301 tons of a total of 6,098
t were fished, mainly by vessels operating in the Mar del Plata port.

Figure 4. Trend of the landed catch of anchoíta by Argentina in the ZCP and total catch corresponding to the Bonaerense shelf (34 -
41°S). 

The recent history of the fishery indicates that relevant catches by Uruguay, carried out exclusively within the ZCP, corresponded to
the years 2005 and 2006 when they reached 9. 730t and 17,000 t respectively; in the following years were practically null (8.3 t)
and from 2011 there are no records extraction of this species by the Uruguayan fleet (Fig. 5).

The anchovy fishery is mostly concentrated from August to November. The number of fishing vessels directing their effort to the
resource increases, peaking during the spring. Figure 6 shows the monthly distribution of the anchovy catch in the ZCP.

9



CTMFM 2020 – Fact Sheet
 Argentine anchovy (Engraulis anchoita)

Figure 5. Trend of the landing of anchovy in the ZCP. Figure 6. Monthly trend of the landing of anchovy in the ZCP between
2004 and 2019.

It was found a high variability corresponds to the activity of the Argentine fleets operating on the ZCP resource in relation to the
total landings between 34°S and 41°S. It has been estimated that in 2001 only 19% of the total catch was affected on the ZCP, while
in 2010 represented 84%. From 2017 volumes extracted in ZCP decreased significantly from 73 to 5 ton in 2019.

Resource status

In  order  to  provide  technical  advice  to  the  CTMFM  on  biologically  sustainable  levels  of  exploitation  of  this  resource,  met
systematically scientific information related to both the natural population as with their catch. From the 2002 Argentine-Uruguayan
joint research surveys were developed on the basis of the direct evaluation surveys that, since 1993, the INIDEP maintains in its
planning. This institution also performed carries out a follow-up of the size structure and composition by age of the Argentinean
commercial catches by sampling of landing and data collected by scientific observers on board fishing vessels. DINARA controlled
the area of operation of the vessels that operated with Uruguayan flag, mainly in 2006. Together, researchers from both countries
that make up the so-called GT-anchovy estimated the number of specimens captured by size and age by Uruguayan fishing vessel in
the years 2005 and 2006. The availability of data on the magnitudes and age composition of the annual abstractions of anchoíta
was possible to carry out the diagnostics concerning the Bonaerense anchovy on the basis of models sequential retrospective. Prior
to 2000, this population had been evaluated using indices derived from research vessel  designed to estimate the number of
individuals total, mortality rates and the weight distribution by age and biomass. The indexes derived from such campaigns helped
the adjustment of cohort analysis. The latest diagnostics of the state of the population were determined using the cohort analysis
modified by Mertz and Myers (1996), which implies not know exactly the annual value of the same but considered the seasonal
nature of their fisheries.

Stock assessment 

To recommend the 2019 TAC, the assessment model used by INIDEP is appropriate for the stock and harvest control rules. The
stock  assessment  model  is  annually  taking  into  account  the  catch  in  number-at-age  (samplings  obtained  by  monitoring  of
commercial catch levels), yields and discards, stock abundances based on acoustic and daily eggs production methods. The process
is standardized considering the seasonality of the fishery and stock distribution. A simulation process it is included considering
potential uncertainties related stock abundance, age distribution, average recruitment and fishing season. The assessment model
provides the probable distribution for SSB and thus the risk of SSB falling below reference points estimated directly. Based on these
analyses and adopting a precautionary criterion, a maximum catch for the year 2019 was recommended.

Biological referent point
Argentine  researchers  have been defined reference  points  based on the spawning  biomass  of  age groups  2  and older  (BR 2+)
identified through analysis of reproductive biomass per recruit, by an analysis consisting of computing the reproductive biomass
per  recruit  that  would  survive  at  increasing  magnitudes  of  the  annual  component  of  the fishing  mortality  rate,  from  F  =  0,
calculating the following values:
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1.  Biomass BR2+ equal to 66% of that generated in the absence of fishing, [BR/R] F66: results from applying a Fref = F66. The
value of [BR/R]F66  such that [BR/R]Fref/[BR/R]F=0 = 0,66.

2. Biomass BR2+ equal to 40% of that generated in the absence of fishing, [BR/R]F40: results from applying a Fref = F40. The
value of [BR/R]F40  such that [BR/R]Fref/[BR/R]F=0 = 0,40.

3. Spawning Biomass of age groups 2 and older (age 2+) assuming F66 (BR66)   was adopted as Target Reference Point.

4. Biomass BR2+, assuming if F40 rate is applied. This level of parental stock, BR40, was adopted as the Limit Reference Point

5. The absolute biomass BR2 + generated by the F75 rate was also computed, such that [BR / R] Fref / [BR / R] F = 0 = 0.75.
This value has been suggested by the Marine Stewardship Council (Agnew, et al., 2014) as an objective reference point for
key species with a low trophic level, such as anchovy.

Projections
In order to investigate the effect of different intensities of exploitation, simulations were carried out in which the future evolution
of the stock  was projected under 16  increasing  magnitudes  of  fishing mortality,  including  F=0 and the F 75,  F66 and F40 values
determined by the analysis of reproductive biomass by recruit. Each value of F remained constant  during the period 2019-2034 ,
modeling a seasonal fishery based on the statistical model estimates referred to at the beginning of 2018: number of individual by

age (Nt, 2018, t = 1,2, ... 6+) and its coefficient of variation (CVNt, 2018), total biomass ( B̂2018  
0 ¿ and its standard deviation (  S B̂2018  

0 )
 ). The annual results of 2,000 simulations (j = 1, 2, ..,  2000) were averaged for each F tested  of the following interest: yield,
spawning abundance (BR2+), and risk of it being below the limit level, BR40.

In each j - th simulation is proceeded as follows:

a. A normal distribution with mean =  B̂2018  
0 ¿and deviation = (  S B̂2018  

0 ) a random value of initial biomass (Baleat,j)  was

extracted to which the numbers of individuals were scaled by age at the beginning of the last fishing year;

b. The theoretical biomass (B*2018,J) of this population was estimated as of January 1 2018;

c. With these values, new quantities of individuals were calculated at the beginning of the last year with fishing, expanding
by age the proportion by weight of the randomly generated numbers to the value of the simulated biomass by chance
and independently

d. The mortality rate F2018,j was calculated, which would have yielded, from the new numbers by age, the catches actually
recorded that year

e. Recruitments (Ry,j) from the years 2019 to 2034 were generated, assuming a log-normal distribution with the following 
parameters: mean equal to the average of the logarithms of the recruitments of the entire period estimated by the 
statistical model, and standard deviation of these logarithms;

f. Annual values were randomly simulated, normally distributed, of the seasonality parameter of the exploitation, on the 
basis of the average and the standard deviation observed between 1990 and 2015. The quarterly proportions in future 
catches were calculated from the relationships recorded between the two variables during the period; and

g. The remaining parameters that describe the dynamics and fishing of the resource (number of individuals of age t 1 at the
beginning of each year, yields and total and spawning biomass in October) were calculated using the same equations
used in the model of catches by age.

Results

In the period 1990-2018 the average yields of "anchoíta bonaerense" were approximately 20,000 tons, representing a minimal
fraction of the specific abundance estimates available. Seasonality is a characteristic of anchovy fishing, with modest catches during
the autumn and larger volumes around the third quarter of the year. The abundance of this stock would show relatively slight
interannual variations: its total biomass in mid-October would have reached between 0.8 and 5 million tonnes depending on the
year, averaging 2.2 million, and its reproductive fraction between 0.6 and 3.6 (average= 1.72 million).
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It was estimated that in the absence of fishing, a spawning biomass (age groups 2 and older) generated by each recruit at age 1 of
[BR/R]F=0 = 6.022 g. Sixty-six percent of that biomass would survive at F66 = 0.86, and 40% if the rate were F40 = 3.75. The
absolute abundance of spawners, assuming that a spawning biomass per recruit survives at the rate F66 and that recruitment is
equal to the average for the whole period 1990 - 2018, would constitute the Biological Reference Point Target BR66 = 840,000
tonnes desirable for this stock. Under the same recruitment conditions, the biomass corresponding to the Biological Reference
Point Limit was calculated at 520,000 t. The corresponding spawning stock biomass value of applying the F75 was 960,000 t. The
value for 2018 estimated by model was (BR2+) = 1,200,000 t.

The reference points indicated were analysed in the context of a harvest control rules similar to that used in Australian fisheries
(SESSF, 2010). The proposed harvest control rules for the Buenos Aires anchovy fishery (Hansen et al., 2012) consists of determining
the maximum fishing mortality rate for the following year (Ffinal) according to the following conditionals:

Fobj = 0, if current BR ≤ BR40

Fobj = F66, if current BR ≥ BR66

Fobj = F66 * [(Current BR/<BR40) - 1], if BR66 ≥ BRcurrent ≥ BR40

In addition, it was proposed that that the adoption of this FObj be justified only if the risk that spawning biomass (BR2+) in the first
year projected it was less than the BR40 limit value. Otherwise, the highest rate is determined (Fseg)  would be determined not to
cause that effect:

Ffinal = FObj; if FObj => (Risk BR2+, y+1 < BR40) ≤ 0.10
Ffinal = Fseg; if FObj => (Risk BR2+, y+1 < BR40) > 0.10

The allowable biological catch would be predicted yield when the applying the final rate on the stock present at the beginning of
the year, this is: CBAy+1 = Y [(Ffinal; By+1)]. 

The  argentine  researchers  conclude  that,  if  the  Fobj =  0.86  mortality  and  the  recently  observed  average  recruitments  were
maintained, the predicted yields would also stabilize, in the short term, at a much lower value than theoretically could be obtained
next year if apply any of the two patterns of selection estimated in the population diagnosis.

The Argentinean researchers conclude that, the BR2+ abundance in the last year with fishing exceeds the levels determined as target
(BR66) and limit (BR40) reference points through an analysis of spawning biomass per recruit. The proposed rule would suggest to
accept FObj = 0.86. However, according to projections incorporating uncertainty, applying such a rate would result in a catch of
280,000 tons, but with a risk of more than 10% that BR2+ in,2019 will be below the limit level BR 40 = 520,000. Simulations showed
that an acceptable risk is associated with an Fseg = 0.5, which would yield an annual catch of 180,000 tons. In any case, if the average
recruitments observed are maintained, a decline in the spawning stock is observed and subsequently stability at a level consistent
with the selected fishing rate.

The Bonaerense stock (34°- 41°S) is considered "healthy", but a precautionary approach must be maintained. It is recommended to
keep the TAC established annually of 120,000 ton. 

Considerations regarding possible yields and the need to apply precautionary  approach  for the sustainable development of this
fishery, were taken into account by the CTMFM in establishing the CTP for the species in the year 2020 (Res. CTMFM 19/19) an
annual catch of 80,000 t for the anchovy (Engraulis anchovy) in the ZCP.

Current management measures

 Resolución CTMFM N° 08/04  . Norma estableciendo la distribución de cupos de la especie anchoíta (Engraulis anchoíta) en
la Zona Común de Pesca.  

 Resolución CTMFM N° 19/19  . Se fija en 80.000 t la captura total permisible de la especie anchoíta (Engraulis anchoíta)
para el año 2020 en la Zona Común de Pesca. 

Trade1

1 The information for  the development of  this  chapter comes from the annual reports  on commercialization of fishery products  elaborated by the Dirección de
Economía Pesquera de la Subsecretaría de Pesca y Acuicultura [Exportaciones e Importaciones pesqueras – Informes anuales]. 
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Argentina was the pioneer in the region in regard to the exploitation and manufacture of the anchovy being its main products for
human consumption. The commercialization began with raw material salty before the First World War, opening new perspectives
for the exploitation of fishing (Pastous Madureira et al., 2009). Anchovy fishing transformed the port of Mar del Plata, where the
largest volume of this species is landed. Processing plants began to proliferate in the 1970s, when the European anchovy fishery
(Engraulis encrasicolus) declined, mainly in Spain and Portugal,  having  recourse to the importation of salt-cured anchovy, thus
encouraging Argentina to expand their plants (Bertolotti and Manca, 1986 in Pastous Madureira et al., op.cit).

Bertolotti and Manca (1986) [link 21] present an exhaustive review about the processing and commercialization of the anchovy in
the Argentine sea since the beginning of the fishery in the decade from 10 to 1983. The authors report that the anchovy is used by
the Argentine industry in the canning, to develop the so-called "Argentine sardines" and in the salted matured, to make anchovies,
anchovy filet and derived products. From an average of 24 years, it is estimated that 55% of the anchovy used by the local canning
industry takes place during the month of October. Of the Argentine sardine production of 1983, 99.6% went to the domestic
market, 44% of which corresponds to the city of Buenos Aires and 56% to the interior of the country. The average of exports of
Argentine sardines in the 1978/84 period was low, 88.2 t. The main importer of this product until 1983 was Paraguay, although
small quantities were acquired by Bolivia, Chile, Brazil and Uruguay.

Regarding the anchovy products,  at that time, they were destined to the Argentine domestic market either as ripened salted
anchovy, anchovy fillet in brine and anchovy fillet in oil, corresponding 33.5% to the city of Buenos Aires and 66, 5% to the interior
of the country. 

To export, it was made: salted anchovy that completed its maturation on the way to the final destination, with Spain as the main
importer; salted anchovy "a la vera carne" destined for Italy; and anchovy filet in oil destined to the United States and Brazil. The
average of exports in the 1978/84 period of anchored products was 1,150.8 tons per year. In this period importers of anchovies
matured in addition to Spain were Portugal, France, Italy, Greece, Austria, the United Kingdom, the United States, Canada, Brazil,
Uruguay and South Africa. The importing countries of anchovy fillets in oil for the same period were: Sweden, Greece, Israel, United
States, Canada, Brazil, Chile, El Salvador, Mexico, Paraguay, Puerto Rico, Uruguay, Barbados, Mauritius and Costa Rica.

More recently, the external market for the anchovy of the ZCP expanded considerably from the depletion of some traditional
fishing grounds such as that of the Bay of Biscay, the incorporation into the market of Asian destinations and the possible use of
this resource in the manufacture of fish meal and oil. 

The main destinations of Argentine anchovy exports in 2019 were Spain, the United States, Morocco, Peru, France and China, which
together account for almost 77% of the total exports (Fig. 7). Currently, several products are made from the anchovy: whole, dried
fillets, preserves, gutted and headed (H & G) in brine, the latter being the main export manufacturing (www.minagri.gob.ar).
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Figura 7. Percentage by destination country of Argentina's total anchovy exports in 2019. Left panel: volume
exported (tons). Right panel: FOB value in thousands of US dollars.  

Argentine anchovy exports between 2011 and 2016 averaged 7,812 ton, with the lowest value in 2015 (5,074 tons). As of 2017 the
volume exported declined from 3,383 2,836 ton in 2019. The average unit price also decreased from US$27,582,401 in 2011 to
US$17,660,000 in 2016. In 2019, anchovy exports reached a value of USD 9,817,000, equivalent to 0.59% of total exports of fishery
products (Fig 8). The export volumes, price and destination of each of these products vary as indicated in the report prepared by
the Dirección de Economía Pesquera de la SSPyA of Argentine. For example, as dried fillets, was exported exclusively to France (41 t
at an average price of USD 14), while as H&G, salted but not smoked, was exported to Spain, the United States and Morocco mainly
(2,124 t, average price USD 2.62) [link 22].
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Figure  8.  Anchovy  exported  volume  (tons)  by  Argentina
and FOB value in thousands of American dollars between
2011 and 2019.

Between 2004 and 2006, the anchovy catch by the Uruguayan fleet reached its historic highs, being destined to the production of
fishmeal.
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