
Resource identification [link 1] 

Taxonomy
Class: Actinopterygii
Order: Gadiformes
Family: Merluccidae
Specie: Merluccius hubbsi Marini 1933

Common name
Argentine: merluza común
Uruguay: merluza
English name: Argentinean hake.

External distinguishing characteristics
Body elongated, fusiform, covered with cycloid scales. Large and robust head. Terminal mouth, provided with strong and pointed
teeth. Two dorsal fins, origin of the first behind the head, the second clearly separated from the first. The pectoral fins are born in
front of the first dorsal, the ventral ones in front of these. Anal similar to the second dorsal. Light gray color on the head and back,
white on the ventral area, iridescence with golden highlights on the whole body. Dorsal, pectoral fins, caudal and posterior third of
the dark gray anal, two anterior thirds of the anal and transparent ventral.

Distinction of similar species in the area 

Although  Merluccius is  well  represented in  the  Atlantic  Ocean and somewhat  less  in  the  Pacific  and Mediterranean Oceans,
Argentinean hake is very similar to southern hake (Merluccius australis). They can be differentiated taking into account the following
characteristics of the southern hake: the eyes are smaller and the snout larger; reaches larger size (up to approximately 120 cm),
color of the back is dark bluish gray and has more than 40 rays in the second dorsal (43-45) [link 2].

Geographical distribution

Argentinean hake is a demersal-pelagic species characteristic of temperate-cold waters related to the Malvinas current system. It is
distributed over the continental shelf of Argentina and Uruguay, mainly between 80 and 400 m and between 35°S and 54°S (Fig. 1).
Occasionally it reaches Brazilian waters (Cabo Frio, Brazil, 23° S) in response to the upwelling of sub-Antarctic waters throughout
southern Brazil. It makes trophic and reproductive migrations between the coast and the continental slope, the most important are
between 36° and 38° S in winter and between 42° and 48° S in spring and summer. This seasonal migration throughout the annual
cycle determines that the highest concentrations are between latitudes 35°S (Oceanic Front of the Río de la Plata) up to 43° S
(Argentine Patagonian Shelf). The thermal tolerance is between 3° C and 18° C, while the thermal optimum for adults of the species
can be set between 5° C and 10° C. Regarding salinity, the limit values are between 32.5 and 34.2 ups and the optimum superior to
35.5 ups. In the first stages of life, the larvae, postlarvae and juveniles are found in waters with higher values of temperature and
somewhat lower salinity than the ranges corresponding to adults.
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Figure 1. Distribution área of Merluccius hubbsi. Taken from J. M.
Caballero,  Dirección  Nacional  de  Recursos  Acuáticos  (DINARA)
Proyecto FAO-DINARA UTF/URU/025/URU "Gestión de la Pesca en
Uruguay”

Biology and Ecology   

Initial ontogeny

The embryonic and larval development of hake have been studied initially by Ciechomski and Weiss (1974). The authors, with
material from artificial fertilization and specimens obtained from plankton samples taken in vessel research carried out in the 1960s,
described external morphology, pigmentation and development of fins up to 32 mm in length. Its main aim was the description of
eggs and larvae that allowed its identification in the sea. In this way, they determined that the hake egg is pelagic,  spherical,
semitransparent, with the slightly yellowish yolk being the smallest of all the species of the genus Merluccius, with a diameter
ranging between 800 and 910 μ. It has a single oily drop located near the vegetative pole that measures between 210 and 250 μ.
The most important characters for identification in the plankton samples are the dimensions, smooth membrane and pigmented
spots scattered on the vitelline membrane. The duration of egg development from fertilization to hatching was 5.01 days at 10 ° C
and 3.1 days at 18 ° C. The detailed description of the characteristics of vitelline larvae and postlarvae larvae are presented in the
[link 12].

Subsequently, Betti (2005) [link 13] made a description of the development stages of the hake larvae and pre-recruits from samples
obtained in the Argentine North Patagonian area between 42° and 46° S,  from near the coast to the isobata of 100 m. They
observed that in this species the initial stage of development extends from 2.00 to 24.50 mm long standard (LS) approximately. The
vitelline larvae, from 2.0 to 3.0 mm of LS and 2 to 7 days have an ovoid-shaped yolk sac, whose length and average height is 500 μm
and 330 μm, respectively, with an oily drop in its back The sizes of recorded vitelline larvae were smaller than those observed by
Ciechomski and Weiss (1974) and Gonçalves Torres-Pereira (1983). It is probable that the hatching sizes are even smaller, since the
studied vitelline larvae come from plankton samples and not from artificial insemination. At 3.0 mm of LS the total reabsorption of
the  yolk  takes  place,  resulting  in  the  completion  of  this  stage,  which  coincides  with  the  opening  of  the  mouth  and  total
pigmentation of  specific  parts  of  the eyes.  In  the  flexion  stage,  another group of  lateral  melanophores was  recorded,  in  the
posterior part of the postanal zone, which had also been described by Ciechomski and Weiss (1974). The postflexion stage turned
out to be the longest stage (8.0-18.0 mm LS), in which fundamental changes occur in the life of the larvae, such as the finalization of
ossification of the spine and the acquisition of the odd fin rays. In addition, pigmentation is intensified in the frontal part, at the
base of the first and second dorsal fin, and small  melanophores appear in the jaws and in the lateral part of the body. These
observations coincide with those presented by Ciechomski and Weiss (1974). From 24-25 mm LS (27-28 mm TL), individuals can be
considered juveniles. The pigmentation is practically equal to that of an adult, having already completed the number of vertebrae
and radii of the fins and started the scaling. According Gonçalves Torres-Pereira (1983), this stage begins in smaller sizes, when
individuals reach 20 mm of LS, registering surface temperatures between 13 and 21°. The lower surface temperatures registered in
the Norpatagónica area (between 8.9 and 18.6 ° C) may be responsible for the greater length of the transformation stage found
compared to the Brazilian hake.

Growth
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Embryonic, larval, post-larval and metamorphosis phases

Los primeros estudios sobre edad, el crecimiento y la mortalidad en las larvas fueron realizados por Brown et al. (2002 y 2004) para
el área norpatagónica mientras que Buratti (2003) estudió la microestructura de los otolitos de merluza, tanto en la ZCP como en el
área sur, relacionando sus características con diferentes procesos de las etapas ontogénicas. 

The first studies on age, growth and mortality in larvae were carried out by Brown et al. (2002 and 2004) for the North Patagonian
area, while Buratti (2003) studied the microstructure of the hake otoliths, both in the ZCP and in the southern area, relating their
characteristics to different processes of the ontogenic stages.

The morphology of the hake otolith changes throughout the ontogeny, from a lenticular form at the beginning of development and
until  obtain an oval-fusiform morphology in specimens of  larger size.  The first  accessory  nucleus is  observed in specimens of
approximately 15 mm TL indicating the beginning of the transition from pelagic to demersal life (Buratti, 2003). According to this
author, the formation of accessory growth nuclei in hake would culminate in specimens of 30 mm TL, which could be considered the
size at which the metamorphosis is completed, the beginning of the juvenile stage and the acquisition of demersal habit. Betti et al.,
(2009), from the morphological and meristic development of hake larvae, proposed, approximately, the same size for the beginning
of the juvenile stage.

Buratti (2003) and Buratti and Santos (2010) compared the microstructure of otoliths of larvae and juveniles of hake with lengths
between 19 and 190 mm between individuals collected in the ZCP and the North Patagonian area. They concluded that the duration
of the pelagic stage of this species was similar in both study areas (65 and 67.5 days for the ZCP and North Patagonian individuals
respectively), the transition to a demersal habit being a gradual process that takes place between 15-30 mm of LT and whose
duration is approximately one month. The author determined differences in the greater radius of the otolith between individuals
with sizes greater than 60 mm TL when comparing both sectors [link 14]. 

To estimate the growth in age group 0 and to retrocalculate the spawning, Santos and Renzi (2006) identified the daily growth rings
in otoliths of specimens captured in the ZCP. They assumed that the deposition of rings was daily and since hatching, when the size
of the fish is about 1.8 mm. A linear relationship was obtained between the otolith length and the retrocalculated length of the fish,
as well as a high adjustment of the observed and retrocalculated data to the Laird-Gompertz growth model for individuals between
14 and 170 mm:

 Lt= 1,8 exp[4,6(1-exp(0,012*t))] 
largos observados, N = 64

Lt= 1.8exp[4,69(1-exp(0,012*t))]
largos  retrocalulados, N = 240

Juvenile phase and adult 

Agentinean hake is a long-lived species, the maximum ages observed were 10 and 15 years for males and females, respectively. M.
hubbsi presents differential growth by sex, with a higher catabolic coefficient in males. The age of first maturity was estimated at 2.6
years in both sexes. From the sexual maturity the average sizes by age are differentiated. The ages presented a different distribution
according to depth and latitude. Juvenile individuals (ages 0 and 1) were concentrated mainly between 35° S and 36° 30'S; age
group 2 had a wider distribution up to 39 ° S and depths less than 100 m. The age increases towards deeper waters, being located in
the slope area only females 14+ (Lorenzo and Defeo, 2015) [link 15].

Males: Lt = 56,04 [1-e-0,31 (t-(-0,41))]
(N:987, 1-8 años) (2008)

Females: Lt = 89,88 [1-e-0,15 (t-(-0,78))]
(N:1.215, 1-11 años) (2008)

The age and growth of the north and south management units of 41° S was analyzed by Renzi  et al., (2009). In this paper, the
growth in length between individuals from both groups is compared, taking into account that the formation of the first ring (Renzi
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and Pérez, 1992, Torres et al., 1996, Norbis et al., 1999), the relationships of the length and width of the otolith with respect to the
size and age of the fish (Ruarte, 1997) and the chemical analysis of the otolith microelements (Renzi et al., 1999) gave significant
differences between the two groups. A high variability in total length and weight was observed in each age group; however, the
values of length and average weight by age group remained constant in the period analyzed. The comparison of the growth curves
of males and females in each area showed highly significant differences. The estimated infinite lengths are greater in the northern
area of  41 ° S than in the south of 41° S, this trend was also indicated for this species by Pérez Comas (1990) and Giussi  et al.,
(1994). Also, studies on juveniles of 0-group, using the technique of daily rings (Santos and Renzi, 2002, 2006, Santos et al., 2007),
estimated higher growth rates for hake located north of 41° S, while these were similar in specimens smaller than 10 cm.

Lorenzo et al., (2011), analyzing the morphology and morphometry of otoliths of juveniles of 0-group (28 mm <LT <250 mm) of
hake, showed a strong geographic variation in the growth pattern in individuals collected between 22° to 37° S. This variation was
mainly correlated with differences found in the relative growth and the position of the pelagic and demersal ring. The length and
width of the otolith explained the greater variability between the samples from southeastern Brazil and the ZCP, while the age
groups 0 identified in the ZCP share a certain similarity with those found in southern Brazil [link 16].

Reproduction

The first research on the fecundity and spawning of the hake coming from commercial fishing caught between latitudes 36 - 42° S,
both on the continental shelf it was carried out by Ciechomski (1967). In [link 17] the work done by the author is presented in detail.

The hake is an indeterminate partial spawning that spawns almost all year, but with two periods of more intensive, the winter (May-
July) in the northern area of its wide distribution (35°-38° S) and the summer (October-March) in the North Patagonian coastal zone
(43°-45° S).

Christiansen et al., (1986), using samples from Argentine research and commercial vessels, established that the hake has a north-
south maturation sequence, with cellular activation that beging on the Uruguayan continental shelf in the autumn, moving to the
platform middle patagonian in summer. Olivieri and Christiansen (1987) intensify the analysis of the hake spawning frequency in the
ZCP concluding that, in ovaries in very advanced maturation, there were four to five oocyte vitelogenetic generations, a fact that
would show more than one spawning per specimen in reproductive season. The maturation process of the oogonial series until
total maturity is approximately 7 months and culminates in August, and that the laying period lasts approximately four months and
there are five spawnings, one every 22 days approximately.

During the winter the spawning groups are directed towards the north of the analyzed area (Louge, 1996, Ehrlich, 2000) suggesting
that this migration occurs simultaneously with the displacement in the same direction of sub-Antarctic waters, which peak during
the winter reaching up to 35° S. In the spring, the reproductive intensity decreases but it does not end since specimens have been
found in October between 35° S- 36° S (Pájaro et al., 2007). This species spawns throughout the day but with greater intensity in the
morning. This behavior may allow you to optimize the process of fertilization. In the morning, with the descent of the males towards
the bottom, the dispersion of sperm on the ascending eggs emitted by the females is facilitated.

The increase in reproductive activity in May indicates the presence of eggs and larvae in variable densities up to 35˚S, preferably in
the continental shelf area. During July and August, the highest concentrations of eggs are between 34° and 36° S in depths greater
than 50 m. The hake is eurythermic with respect to the temperature at its places of laying, so that in winter, in the northern zone,
spawning normally occurs between 9.4° C to 13.3° C with extremes between 8.0° C and 19.5° C and in summer in the south zone
between 13 and 18° C. The highest concentrations occur between 40 and 60 m depth. The presence of eggs occurs in salinity values 
between 33.2 and 33.8 ups.

The relative fecundity for females between 38-58 cm of total length was estimated between 520 to 640 oocytes per gram of female.
The  reproductive  frequency  using  the  presence  of  post  ovulatory  follicles  of  age  0  was  estimated in  one  set  every  22  days
approximately. Through artificial fertilization experiments it has been established that the duration in days from egg fertilization to
hatching is 5.01 to 10° C and 3.1 to 18° C. Rodrigues et al., 2015 compared reproductive biology in the ZCP and the Patagonian area
including information on estimation of abundance and size of breeding females, fecundity, spawning frequency and egg quality.
They concluded that the spawning females of the reproductive area in the ZCP were smaller (between 35 and 40 cm TL) than those
found to the south (38 to 50 cm TL). In the same way, fewer in number and with less frequency of spawning (8 to 13 days and 5 to 7
days respectively) [link 18].
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The analysis of ictioplacton samples obtained during more than twenty years of observations allowed Ehrlich and Ciechomski (1994)
to determine the monthly distribution and abundance of hake eggs and larvae from 34 to 46° S. The monitoring on the distribution
and abundance of eggs and hake larvae in the Argentine contienental shelf and ZCP are complemented by others made in the
Brazilian platform. Gonçalves Torres-Pereira (1983) highlights the presence of hake eggs and larvae in winter and spring on the shelf
off Rio Grande do Sul at depths between 60 and 90 m in cold waters of sub-Antarctic origin. Hubold (1982) points out the presence
of hake larvae north of 30ºS in sub-Antarctic waters that arise on the shelf near the coast.

Machinandiarena et al., (2006) [link 19] analyzed the distribution of hake eggs, larvae and pre recruits in the ZCP between 1999 and
2001. The samples was obtained from three research vessels carried out with "Dr. Eduardo L. Holmberg" and "Captain Oca Balda" of
the INIDEP in June and July. The authors pointed out the presence of eggs in low densities in 1999 and 2000, detecting the low
density of reproductive activity near of 38°S.

Argentinean hake presents sexual dimorphism, with females older than males. The maximum size observed for males is 60 cm of
total length and 90 cm for females. Differentiation begins at 3 years of age in addition with the maturation process, which begins
earlier in males. The estimation of the size of first sexual maturity differs highly significant between sexes, the males reached the
first sexual maturity at a shorter length than the females, being the estimated values of 24.8 cm TL and 30.7 cm TL respectively.
Considering both sexes together the size of first maturity is 27.6 cm LT.

The different classifications of hake maturity stages used by researchers from Argentina and Uruguay use different classifications for
maturity stages in [link 20]. In Uruguay, a scale of six stages is considered, which can be regrouped in order to compare it with the
five-stage scale used in Argentine.

Feeding

Argentinean hake is a carnivorous and predatory species. Their eating habits are similar to other representatives of the Merluccius
of different geographical regions. The main diet is based on species that are important fisheries such as anchovy and squids. As a
compensatory phenomenon of the lack of food, especially in times of reproduction, cannibalism occurs (hake less than 20 cm),
also, as an opportunistic predator, predates circumstantial fauna such as crabs, annelids, zooplankton, etc. The hake's diet differs
with latitude. In the north it depends mainly on anchovy and in the south it consumes squid, notothenias and pelagic crustaceans.
In order to obtain food, it makes trophic migrations on the northbound platform between 36º-38ºS during autumn and winter and
towards the south between 42° and 48°S.

The diet of the hake larvae includes copepods and as they grow they add zooplankton organisms of larger sizes such as amphipods
and euphausiids.  Ramírez and Santos (1994) point out that the maximum number of copepods is  recorded in autumn in the
intermediate area between the coastal zone and the slope. This area coincides with the distribution of the larvae and pre-recollects
in the ZCP.

The hake's trophic chain is diversified due to the habit of daily vertical migration between the waters near the bottom and the
superficial ones [link 21]. At the same time, it is considered a double circuit, with a variable number of links according to the size of
the individuals and the nature of the food.

Natural mortality

The values of natural mortality (M) obtained by the different methods fluctuated between 0.16 and 0.46 year -1 for females and 0.29
and 0.66 year-1 for males. In general, the values of M for males were higher than those of the females. The Taylor method presented
the lowest  value of  natural  mortality,  whereas,  the  Pauly  method,  considering the growth parameters  of  the von Bertalanffy
equation gave an estimate of M between 0.22 and 0.25 year-1 for females and 0.36 and 0.51 year-1 for males. Regarding the methods
of Hoenig and Alagaraja taking the maximum age observed, the values of M varied between 0.36 and 0.46 year -1  for females and
0.47 and 0.66 year-1 for males (Lorenzo 2003, 2012).

Distribution of the species in the area of the Treaty 

Habitat
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Within the ZCP, hake is distributed in the central and outer zone of the continental shelf between latitude 33° S and 40° S and
between isobaths of 50 m and 200 m. The oceanographic characteristics derive from the advection of waters of sub-Antarctic and
subtropical origin and are affected by the fluvial contribution of the Río de la Plata, by the circulation of Brazil  and Malvinas
currents, by the presence of the slope front and, especially where the depth does not exceed 50 m, due to the annual thermal
cycle characteristic of these latitudes. Along the slope there is a strong seasonal variability caused by the circulation of Malvinas
and Brazil currents along the isobaths: the Malvinas flows northward, transporting sub-Antarctic waters, cold, low salinity and rich
in dissolved nutrients; and that of Brazil flows over the eastern edge of the platform to the south, transporting subtropical, warm
and saline waters. These currents are close to 38° S generating a thermohaline frontal region, the confluence zone of Brazil  /
Malvinas.  In  this  zone,  subtropical  and  sub-Antarctic  waters  coexist  and  mix,  which  determine  important  physical-chemical
gradients  and favor  the  presence  of  high  concentrations  of  nutrients  with  important  biological  consequences  for  the whole
ecosystem (Piola et al., 2000 and 2005, Lucas et al., 2005). The confluence zone experiences meridional fluctuations in its position
of several hundred kilometers that cause anomalies in the temperature. During the winter the intensity of the front is greater than
in the summer and its orientation is NS located above 53.5° W. In the annual scale the variability is characterized by the maximum
latitudinal displacement towards the north at the end of winter, while during the summer the minimum occurs towards the south.
Observations and models indicate that seasonal displacements could be linked to the seasonality of transport to the south of the
Brazilian Current, since seasonal variations in the transport of the Malvinas current are comparatively insignificant. (Piola  et al.,
2001). The position of the confluence also has interannual variability, being able to register greater displacements according to the
intensity of the two currents that form it.

It also has a high impact on the dynamics of the platform, the input of fresh water from the Río de la Plata, of low salinity and rich
in nutrients and with a pattern of distribution of properties and seasonal circulation coupled with the seasonality of the wind, and
in the early autumn-winter / spring-early summer phase related to the solar radiation cycle (Simionato et al., 2008). When the Río
de la Plata is mixed with the waters of the continental shelf, an intense and active salinity front forms on the surface that modifies
the  coastal  circulation  and  the  mixing  conditions,  influences  the  concentration  of  nutrients  and  biological  productivity  also
affecting fishing. During the autumn and winter, the balance of the wind direction diverts the waters of the estuary towards the NE,
along the Uruguayan coast.

Areas of concentration and size structure 

Although there is a researchs of the distribution and abundance of hake pre-recruits in the ZCP (Ehrlich, 2000, Machinandiarena et
al.,  2006),  the observations correspond mostly to samples taken in the 1990s.  From the distribution of  larvae observed, the
breeding area could be defined as the area covered by the 50 m and 100 m isobaths, south of 37° S, up to the 200 m isobath in the
north of that latitude.

Recently, Ehrlich et al., (2013) analyzed and compared the distribution and abundance of hake pre-recruits from 20 to 120 mm in
size, in 2000, 2001 and 2009 with samples from the ZCP. The hake pre-recruits were distributed in a latitudinal strip that extended
from approximately 50 to 150 m depth, coinciding with the determination of the breeding area proposed by Machinandiarena et
al., (2006), leaving coastal waters to the east and towards the east. The highest densities were detected in the northern area of the
studied  area,  in  2001  and  2009.  In  June  and  July,  advanced larvae  and  juveniles  were  first  captured.  All  the  categories  of
development of the pre-recruits, from 20 to 120 mm TL, were captured in the research vessels carried out in August.

During 1986 (autumn, winter, spring), and 1987 (summer), the first research vessel were carried out in the ZCP. In this research
campaign, samples were made between latitudes 34° 30'S and 39° 20'S and between isobaths of 50 and 200 m. It was observed
that there was a high percentage of juveniles distributed in the northern sector of the ZCP (up to approximately 37° S), with values 
higher than 60%. [link 22].

The adult fraction of the hake population decreased between 1996 and 2011, while juveniles showed oscillations that were highly
dependent on recruitments. Although the ZCP sector north of 37° S was characterized by high concentrations of juvenile, the
research vessels conducted by the BIPs of Argentina, in the period 1996-2008, point to a significant decrease in densities, both in
tons (75%) and in individuals/mn2 (82%). In 2011, a significant increase was observed in the aforementioned densities of 96% and
3.8 times respectively. If the all period including 2011 is considered, the decrease was 52% and 30%.
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The length structure corresponding to the years 1994, 1995,
1998, 2008 and 2009 derived from the research vessels carried
out by Uruguay showed a decrease of 26.3% in the average
size between 1994 and 2008, with percentages between 76%
(1998) and 95% (2009) of juveniles (Fig. 3).

Figure 3. Relative frequency of the number of individuals (%) by size in
the total population for the autumn research vessels of 1994, 1995,
1998, 2008 and 2009

D'Atri  et al., (2013)  [link 23] analyzed the distribution and abundance of hake and its relationship with temperature and salinity
between 35° S and 40° S during the autumn of 2011. The highest yields were located at depths greater than 170 m, while that of
the juveniles at depths of more than 110 m north of 37° S, in areas of high background thermal variation. The size structure of the
population showed three modes, one around 19 cm, which marked the predominance of individuals one year of age; another
around 25 cm, which included specimens of one and two years. And the third was between 35 and 38 cm, less important than the
previous ones, which corresponded with individuals aged 2 and older. 72% of the size structure representative of the total area was
constituted by juvenile individuals. The highest abundances of age 0, (individuals less than 13 cm TL) were located north of 36° S in
the subtropical waters influence zone; while the other age classes were located deeper, between 36° and 37° S in the presence of
sub-Antarctic waters.

When considering the spatial distribution of females with hydrated oocytes, the authors observed that they were located mainly
north of 37º S, in the most coastal sets close to the 50 m isobath. Although a second group of spawners was observed, with a lower
percentage of individuals, south of 38° S in shallow waters (Fig. 4).
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Figure  4. Spatial distribution of active females
(blue) and laying (red) during  May-June  2011.  The
circles represent the females proportions in the sample (between 0 and 1). Taken from: D'Atri et al., (2013).

    

Fishery indicators

In 1996 and 1997, the total catch in the Treaty area by both countries exceeded 100,000 t per year. As of 1998, total landings
decreased to 30,100 t in 2000 (year in which resolution 9/00, CTMFM was adopted) and 66,100 t in 2005. As of that year, the catch
of this species in the area was lower than the total 51,000 t.

Between 1986 and 1991, the Uruguayan fleet directed to hake landed an average of 75,000 t, where 1988 (60,736 t) and 1991
(95,890 t) represented the minimum and maximum values respectively. As of 1991, a downward trend was observed up to 27,198 t
in 2000, representing 70% less between 1991 and 2001. In 2004 and 2005, landings increased by almost 30% on average compared
to 2002. This trend reverts in the year 2006, where it decreases almost to the value of 2002. In 2015, hake landings were quantified
at 12,559 t. This meant a decrease of 41% in relation to 2014, which indicates a practically constant behavior of the catch in both
years (Fig. 5). In reference to the year 1991, the Uruguayan fishing fleet directed to hake in 2015 decreased its effort on the
resource by almost 65% and the landed catch by 83%. The number of ships between 1986 and 1993 decreased from 38 and 31. As
of 2010, there were 23 industrial vessels decreasing from 19 to 10 between 2013 and 2016.



Figure 5. Trend of the landed catches (t) of hake in the ZCP by Argentina, Uruguay between 1986 and 2017.

The Argentinian offshore fleet uses bottom trawls with a vertical opening of up to 5 m. They have lengths between 20 and 80 m and
an engine power mainly between 300 and 1,800 HP. Trawler-type vessels, have nets whose sizes are proportionally related to the
engine power of the ship, since most of the power can be used to pull the net, with a proportional relationship between the HP and
the length up to approximately 2,000 HP. Between 1986 and 2008, the highest frequency of vessels was found in the 500 and 900
HP range and between 1100 and 1300 HP. The number of vessels per year that has operated in the period 1986 and 2008 in the
northern sector of 41° S has varied from 61 to 120. The sum of total trawl hours declared was doubled between the years 1986 and
1996 (CTMFM 2016).

According to Sánchez et al., (2011), the monthly averages of the hake landings by the Argentine fleet during the last two decades,
allowed to recognize a marked seasonality in extractive activity. Between April and July, 72.6% of the annual landings of the species
accumulated, on average, although these months are also those with the greatest dispersion around the average. The relationship
between the average catches between May and February was 18.6: 1. The monthly average of the number of vessels in the upper
trawler fleet that have operated on the common hake in the ZCP during the last twenty years, meaning any unit that has unloaded
an annual  tonne of  common hake, presented a pattern very  similar to the monthly evolution of the landings of the species,
reproducing, although in a more attenuated form, the mentioned seasonality. The ratio between the maximum of May and the
minimum of January, is in this case of 6.42: 1 (Figures 6 and 7). During 2017, between March and April, they averaged 4,100 t,
representing 49% of the total annual catch.

Figure 6. Monthly trend of the landing of the Argentinean hake on the ZCP.

The Argentine hake landings, coming from the ZCP, were reduced by 90% in relation to those registered at the beginning of the
90's, which reflects a very evident fall in the general activity of this sector of the fleet in the region. The total hake from the ZCP
landed in the last five years barely exceeded 20% of what was caught during the first five years of the 1990s, amounting to 55,336 t.
This figure is the result of the extractive activity of 235 vessels that have landed at least one ton of that species. However, it must
be taken into account that a significant number of them have captured this resource incidentally. In the course of 3,307 tides, the
hake catches during the last five years have amounted to 50,700 t. Between 2006 and 2010 this fleet, integrated on average by 93
vessels, has registered catches that have fluctuated between 4,000 and 21,700 t. Hake constituted 41.2% of the total catches made
by this fleet (123,024 t). The rest is made up of landings of other deep-sea demersal species such as tail hake and squid (19.8%), the
varied coastal (14.3%) and pelagic species (31%).

The maps of Figure 7 show the quarterly micro-scale location of the catches of the Argentine fleet that operates on hake in the ZCP
between 2008 and 2010. The hake landings made by this fleet were reduced in 38.3% in 2009 and 78.1% in 2010 in relation to
those of 2008. This reduction is reflected both in the extent of the fishing areas and in the intensity of the extractive activity.



Figure 7. Quarterly location of the activity of the fleet
that operated on Argentinena hake in the period 2008-
2010. Taken from Sánchez et.al.,  (2011).

The Uruguayan fleet operating on the hake (designated as Category A in Decree 149/997 of the Republica Oriental del Uruguay), is
composed of units with an average engine power of 1,507 HP, lengths between 31 and 59 m, constituting a total capacity of 8,633
m3 for the storage of catches during fishing operations. The units that operate on the resource decreased from 1991 from 35 units
to 8 in 2017. These vessels operate with bottom trawls outside the Río de la Plata, in the ZCP.

The largest hake catch by the Uruguayan fleet was recorded between 35° and 37° S, corresponding to the statistical grid 363
(approximately 4,000 t per year) and to a lesser extent towards the southern zone of the ZCP (grid 374, 386, 395). Throughout the
ZCP the total catch decreased from 2013 to 2017 (Fig. 8). South of 37° S, it did not exceed 2,000 t in each grid for the entire period
analyzed. The annual effort per statistical grid followed the same pattern as the catch being higher north of 37° S. In this region, it
reached 6,000 hours in 2014, decreasing to 4,600 in 2015 and 2,700 in 2016 (Fig. 9). Until April 2017, only 400 hours of trawling
were recorded in the northern zone.



Figure 8. A) Catch distribution (tons) by fishing hauls of the
Uruguayan hake fleet per year. B) Annual hake catch (tons)
per  statistical  quadrangle.  The  squares  located  to  the
north  of  the  37º  correspond  to  the  numbering  352,
353,363 and 364). 

Figure 9.  A) Fishing  effort  (hours)  by fishing  hauls  of  the Uruguayan
hake fleet per year. B) Fishing effort (hours) per statistical quadrangle.
The  squares  located  to  the  north  of  the  37º  correspond  to  the
numbering 352, 353,363 and 364).

Estado del recurso

The status of Argentinean hake, which is exploited in waters of the ZCP, has always been the subject of study and analysis by the
researchers of the Grupo de Trabajo Merluza (GTM). Regarding the stock assessment, from 2013, in the scope of the CTMFM, a joint
assessment of the hake resource was carried out in the ZCP, applying a structured model by age and a logistic model of surplus
biomass of Schaefer. Subsequently, the models used were similar in structure to those used in 2013, however, other alternative
modeling structures were explored for the production model and the age-structured model in the sensitivity tests as well as the use
of the ADMB platform.

The surplus production model (Schaefer,  1954) was used to determine indicators of stock productivity. The parameters of the
model, its uncertainty and the performance indicators of the management strategy were estimated with Bayesian methods. This
model  was  applied using the  index of  the Uruguayan fleet.  Following  the guidelines  established by  the CTMF in due course,
projections allow us to estimate the future trajectories of the biomass according to different levels of capture and exploitation rates.
The levels of capture considered were: a) that established as Maximum Permissible Catch (CMP 50,000 t) for 2013 - current, and b)
the result of increasing that value by 10%.

Using the Uruguayan series of CPUE between 1986 and 2016, the population status, the total biomass levels and the capture rate
were determined. The estimates for 2017 indicated an average total biomass of 162,200 t (IP95% from 80,740 t to 299,200 t) and an
exploitation rate for 2016 of 0.16 (IP95% from 0.09 to 0.24). The results show (Fig. 10) that the total biomass declined from 1991 to
2007, corresponding to a higth increase in fishing mortality and the catch that was made in the 90’s. As of 2010, total biomass
increased and fishing mortality  decreased,  with the lowest  value in the series.  It  should be noted that  catches in  2017 have
increased significantly in relation to previous years. On the other hand, there is no relative abundance index (CPUE) available for the
current year. In a precautionary way and in order that the mentioned increase in landings will not lead to an overestimation of
biomass 2018, the value corresponding to 2017 was established equal to 2016.



Figure 10. Trend of total biomass and catch rate. The band indicates the 95% confidence interval. The horizontal
line indicates the BMSY (268,300 t) and FRMS (0.32).

In the application of the age-structured model, the age structure of the Argentine commercial catch that operated in the ZCP in
2016 was incorporated. Also, with the information coming from the evaluation vessel carried out in the same year, which allowed to
estimate the biomass indexes total, density (Nº/mn2 y t/mn2) and number of individuals of the population in the distribution area of
the species corresponding to the ZCP.

The  results  age-structured  model determined  that  a  total  biomass  (BT),  at  the  beginning  of  the  year  1986,  of  339,527  t
(Reproductive Biomass BR = 224,000 t), estimating at the beginning of 2016 a BT of 115,475 t (BR = 84,000 t). This evidenced a
recovery of both values since 2013; in the case of BR, the increase was approximately 87% (Fig. 11). The estimated recruitment, if
the whole assessment period considered, was 254,277 thousand individuals. However, if data from 1996 onwards are considered,
the mean value in  thousands of  individuals  of  the estimated recruitment is  162,680 thousands of  individuals,  representing a
decrease of 36% (Fig. 12a). The fishing mortality values of the ages recruited (from 3 to 6) ranged between 0.17 and 1.2. In the case
of juveniles (age 2), an increase in mortality was observed over the period of years, probably associated with the decrease in adults
and consequently with a greater availability of juveniles. As of 2011, a significant reduction in both mortalities was observed due to
a reduction in fishing effort (Fig. 12b).



Figure 11.  Evolution of the Total and Reproductive Biomass in the period 1986-2016.

A B

Figure 12. A) Number of recruits of age 1, B) fishing mortality (F) of age group 2 and older (3-6).

Both the surplus and the age-structured models show a good coincidence when describing the evolution of total biomass in the last
thirty years, particularly in what it does at the beginning and end of the period. It is also observed that, after the marked decrease
between the years 1986-2000, the surplus model estimates higher biomass levels in relation to the one that estimated from the
application of the structured model. However, all the applications indicate a recovery of the biomass during the last years (Fig. 13).

Figure 13. Trend of the total biomass according to the estimates that arise from the models applied.

Biomass projections 

In the GT report -MERLUZA 03/15, it was stated that it was appropriate for the PBROs to recover the resource, defined as fixed
values
(20,000 t of BR, to be reached in a period of 3-5 years, up to a total of 120,000 t), are expressed in relative terms, taking as a starting
point the estimate of abundance corresponding to year 0 (2013). This starting value of the BR was defined as the average of the
data estimated by the model for the 2010-2012 triennium. The recovery periods considered, both on a triennial and five-year basis,
were defined as of January 1, 2013 according to the values that arise from the application of the model made at each opportunity.
Thus, increases in abundance for recovery in percentage terms were expressed as follows:  for the three-year period (five years)
started on January 1, 2013, achieve the goal of incorporating 33% of the BR corresponding to year 0 In addition, the WG agreed on
the desirability of specifying, in addition to the target RBPs, a limit RBP for the management of the fishery, with BR proposed for
year 0, as in all cases, from the data that arise from each new fit.



The most remarkable result of the assessment carried out in 2016 is that, in all cases, recovery objectives expressed in percentage
terms have been exceeded in this first stage. The recovery observed since the beginning of the plan (2013) is equivalent, according
to the results of the global model, to an increase of 52% of the Total Biomass after the first three years. For the same period, the
structured model indicates an increase of 119% in Reproductive Biomass.

The  guidelines  agreed  upon,  were  established  within  the  framework  of  an  adaptive  management  that  would  consider  the
sustainability of the fishery, minimizing, as far as possible, the economic and social impacts on the activity of the fleets. The low
levels of  extraction observed in the last three years may have contributed to the increase in population abundance.  Another
positive indicator, regarding the recovery of hake in the ZCP, is the increase in the average age of the catches observed in the last
two years.

Later in the report GT -MERLUZA 02/16, which presents the results of the stock assessment models for the TAC recommendation for
2017, it is mentioned that the increases in abundance for recovery in percentage terms should be expressed as follows:  for the
triennium (five-year period) started on January 1, 2016, achieve the objective of incorporating 33% of the BR corresponding to year
0. Likewise, the GT agreed on the convenience of specifying, in addition to the target PBRs, a limit PBR for the management of the
fishery, proposing to this end the BR corresponding to the year 2016, as in all cases, from the data that arise from each new fit.

Following the previously mentioned guidelines, based on the estimated biomass values by adjusting the surplus model, projections
were made up to the year 2031. These projections allow us to estimate the future trajectories of the biomass according to different
capture levels and rates of exploitation. The levels of capture considered were: a) the estimated catch for 2017, b) that established
as TAC (TAC 50,000 t) for the period 2013 - 2016 and c) the result of increasing this value by 20%. It is worth mentioning that the
projections made have been made on the total biomass that arises from the surplus model, and not on the reproductive biomass. It
can be concluded that in the short term, sustained catches in time of 32,000 and 50,000 t would allow reaching the predetermined
goals for each stage. In the long term these objectives would be achieved even with catches in the order of 60,000 t. It can also be
observed that the value corresponding to the objective of the third stage is close to the BMSY (Fig. 14).

Figure 14. A) Projections of total biomass with the objective of recovering the resource in three stages in 9 years. B) Projections of total biomass with
the objective of recovering the resource in three stages in 15 years. The projections were constructed from three constant capture scenarios:
32,000,  50,000  and  60,000  t.  The  points  indicate  the  biomass  values  predicted  by  the  model  in  the  established  years.  Bi  biomass  initial
corresponding to the year 2016.

For the age-structured model, the projections were made considering the recruitment of the years 2016 to 2019 as the average of
the estimates between 2005 - 2015, arising from the application of the structured model. As of 2020, the annual recruitment values 
were calculated using the stock-recruit ratio of Ricker. A value for the 2017 catch of 33,000 t was considered. The reproductive
biomass estimated at the beginning of 2016 was assigned as a relative starting point for the projections of the annual BR in the
short term (3, 6, 9 years) and in the medium term (5, 10, 15 years). The risk analysis was carried out considering the objective of
achieving, in each of these three stages, annual BR values that were above 33%, 66% and 99% of the BR 2016. In each period, the
risk of that the BR was lower than the Target Reference Points with a probability of 10%.



The estimated values of CBA for 2018, considering the age-structured model, varied between 35,000 and 48,000 short-term, that is,
to meet the recovery objectives of the BR at values  of 33%, 66% and 99% in 3, 6 and 9 years (Fig. 15, Table 1). These values
correspond to F factors that varied between 0.24 to 0.35, which would allow a recovery above the PBRO. The initial falls of the
trajectories of BR for higher values of F, respond to the first years of the projection until 2019, in which the average recruitment
condition was used in recent years. As mentioned, starting in 2020, it was considered that biomass could increased based on the
stock-recruit ratio of Ricker. For the same reason, in the medium term, the calculated CBA values varied less, between 48,000 and
58,000 t, with F factors of approximately 0.35 to 0.43 (Fig. 16).

Figure 15.  Projection of reproductive biomass every 3 years, for each one of the exploitation factors.

Figure 16.  Projection of reproductive biomass every 5 years, for each one of the exploitation factors.

Table 1. Biologically Acceptable catch for 2018 and risks for each fishing mortality
factor and each Target Referent Point measured in the short term.

CORTO PLAZO (cada 3 años ) 
Fac F BT CP BR CP CBA 2018 Captura CP Riesgo 2020 Riesgo 2023 Riesgo 2026
0,10 443.080 393.356 15.577 38.666 0,008 0,000 0,000
0,20 382.514 325.756 29.666 65,578 0,040 0,000 0,000
0,24 361.119 302.325 34.718 72.528 0.100 0.008 0.000
0,30 329.026 267.178 42.296 82.954 0.190 0.021 0.000
0,32 319.284 257.036 44.536 84.552 0,249 0,100 0,035
0,35 300.907 237.905 48.762 87.567 0,361 0,249 0,100
0,40 277.850 213.901 54.064 91.349 0,502 0,436 0,182
0,50 229.529 167.169 64.787 91.941 0,882 0,957 0,963
0,60 181.364 124.840 75.752 84.758 0,992 1,000 1,000
0,70 137.284 89.494 83.668 72.653 1,000 1,000 1,000
0,80 97.477 60.441 91.642 57.168 1,000 1,000 1,000
0,90 66.675 39.537 99.075 42.665 1,000 1,000 1,000
1,00 43.863 25.032 107.083 30.270 1,000 1,000 1,000
1,10 27.557 15.203 112.953 20.323 1,000 1,000 1,000
1,20 17.384 9.314 119.544 13.599 1,000 1,000 1,000



Kobe plot

The application of the Kobe matrix in order to perfomance review of the Plan de Manejo de Merluza in the ZCP are detailed in the
Diagnostic of the current status of the hake population.

As of 2012, the resource is subject to low levels of fishing mortality and increasing the total biomass by 2017. Total biomass and
fishing mortality estimated for 2017, are below the BMSY and FMSY with a probability ≥ 90% of being in the quadrant that indicates
that although the resource is not being overfished at present, it has been over-exploited (Fig. 17).

Figure 17.  Kobe plot. Trend and current status of the Merluccius hubbsi.

Different cases were raised keeping the catch constant with the objective of recovering the resource in three stages in a period of 9
and 15 years: 
1: constant capture from 2018 assuming the estimated catch for 2017 (33,000 t).
2: constant catch established as TAC (50,000 t) from 2018.

Figures  18  and  19  show  the  estimated  trajectories  of  the  biomasses  and  the  catch  rates  with  respect  to  the  MSY  and  the
probabilities of incidence in each quadrant of the diagram per year projected under the different capture values. With catches of
32,000 and 50,000 t, trajectories indicate decreasing fishing mortality and an increasing trend of biomass.

From the Kobe diagram, the projections with the current levels of capture (~ 33,000 t) indicated that the population has a 32%
probability of reaching levels of B/BMSY> 1 as of the year 2019 (Fig. 18). Both the projection with the mentioned catch and with
50,000  t  the  results  showed  similar  trajectories  of  decreasing  fishing  mortality  and  increasing  biomass,  estimating  that  the
population is not overfished or overfished (F <FRMS and BT> BMSY) by the year 2031. The probability of the population reaching or
staying at levels of F <FRMS and BT> BMSY at different levels of fishing mortality and future constant catch decreases from 25% to 18%
from 2019 with 50,000 t.



Figure 18. Projections of total biomass (B/BMSY) and fishing mortality (F/FMSY) with respect to MSY estimated by the surplus model, considering 
constant catch of 32,000 t. Kobe pie plot. 

Figure 19. Projections of total biomass (B/BMSY) and fishing mortality (F/FMSY) with respect to MSY estimated by the surplus model, considering 
constant catch of 50,000 t. Kobe pie plot. 

Management recommendations

Las  evaluaciones  realizadas,  a  partir  de  las  metodologías  implementadas  en  reuniones  previas,  se  han  visto  enriquecidas
incorporando  innovaciones  en  el  planteamiento  de  las  proyecciones  y  el  seguimiento  del  cumplimiento  de  las  pautas  de
recuperación establecidas por la CTMFM. Si bien las tendencias resultantes de la evolución de las biomasas son similares, los
valores absolutos presentan variaciones entre los distintos ejercicios,  resultado natural de la aplicación de los modelos empleados.
Más allá de lo expuesto el GT concluye que los resultados de los ejercicios realizados indican una consolidación de las tendencias de
recuperación observadas en los informes anteriores, tanto en lo que se refiere a la biomasa poblacional como de reproductores.



Al igual que en la evaluación anterior (recomendación de CTP para 2017) se han realizado ejercicios de proyección a fin de evaluar
el cumplimiento de las pautas de recuperación establecidas por la CTMFM. En tal sentido el GT concluye que la CTP establecida
desde el año 2016 permitiría alcanzar el objetivo de recuperación de la biomasa poblacional. Si bien se han empleado distintas
metodologías para la evaluación y proyección, los resultados indican en todos los casos que el objetivo podría alcanzarse aún antes
de los plazos establecidos. 

The  stock  assessment  carried  out,  have  been  enriched  by  incorporating  innovations  in  the  planning  of  the  projections  and
monitoring compliance with the recovery guidelines established by the CTMFM. Although the trends resulting from the evolution of
biomasses are similar, the absolute values show variations between the different exercises, a natural result of the application of the
models used. Beyond the above, the GT concludes that the results of the exercises indicate a consolidation of the recovery trends
observed in previous reports, both in terms of population biomass and broodstock.

As in the previous assessment (recommendation of TAC for 2017), projection exercises have been carried out in order to evaluate
compliance with the recovery guidelines established by the CTMFM. In this regard, the GT concludes that the TAC established since
2016 would allow the recovery of the population biomass to be achieved. Although different methodologies have been used for
evaluation  and  projection,  the  results  indicate  in  all  cases  that  the  objective  could  be  achieved even before  the  established
deadlines.

The GT concluded that the low levels of landings reported during the last four years, which are markedly below the estimated CBAs
during that period, could be the cause of the acceleration observed in the recovery. In order to corroborate these conclusions, it is
important to have values independent of the fishery. The activity in the research vessels of both institutions, recently resumed, is an
auspicious sign in this sense.

Taking into account the current estimates of the population recovery observed in the area of  the CTMFM and the results of the
projections and performance analysis of the proposed plan, it is appropriate to maintain by 2018 the TAC appropriately established
for the common hake of the ZCP by the Resolution CTMFM 13/2016.

The following summarizes the values  of Replacement Catch (CR) and Biologically Acceptable Catch (CBA), for different biological
reference points and application terms of the surplus and age -structured model used.

Modelo Global Modelo estructurado por edad
Riesgo Corto Plazo Riesgo Largo Plazo

CR2018

58.540

2020 2023 2026 2022 2027 2032
34.716 44.532 48.762 48.024 55.71

3
56.73
8

B1986 338.700 t BT1986 339.527 
BT2016 118.900 t BT2016 115.475 
BT2016/ BT1986 0,35 BR1986 223.842 

BR2016  84.438 
BT2016/ BT1986 0,34
BR2016/ BR1986 0,38

¿Qué nos dice 
cada modelo 
sobre el 
estado del 
recurso?

El  recurso  ha  sido  sobrepescado  en  el
pasado.  No obstante los actuales niveles
de  explotación  autorizados  permitirían
alcanzar la BRMS a mediano plazo

El recurso se encuentra en la actualidad ligeramente por
encima  del  PBR  (30%  BRV).  los  actuales  niveles  de
explotación  autorizados  permitirían  permanecer  sobre
este valor de referencia al corto plazo

Current management measures 



 Resolución CTMFM Nº 1/89.  Merluza, uso de redes cuyo copo tenga una luz de malla de 120 mm.

 Resolución CTMFM Nº 1/91.  Merluza, identificar y delimitar cada año las principales zonas de concentración de juveniles
y establecer las respectivas zonas de veda.

 Resolución CTMFM Nº 11/00. Norma estableciendo el uso del dispositivo para el escape de juveniles de peces en las redes de arrastre
DEJUPA – aplicación a la merluza. 

 Resolución CTMFM Nº07/11. (modificada por Res. Nº 12/13). Merluza. Norma estableciendo medidas de manejo para el
recurso Merluccius hubbsi en la ZCP.

 Resolución  CTMFM Nº15/17.  Norma estableciendo la  captura  total  permisible  (CTP)  para el  recurso merluza común
(Merluccius hubbsi) en la Zona Común de Pesca para el año 2018.

 Resolución CTMFM Nº17/17 Veda de verano para la explotación de la especie merluza (Merluccius hubbsi) en la Zona
Común de Pesca en el año 2018. 

Commercialization1

Hake is commercialized fresh on the domestic market and frozen in the external market.

In terms of volume, Argentine exports of hake in the 2011-2016 period averaged 121,000 t, corresponding to 2015 the lowest value
of the five-year period (97,647 t). The share of hake in total exports of fishery products decreased slightly from 28.5% in 2011 to
24.1% in 2017 (Fig. 17). When considering the partial information of 2017 (to November 30 inclusive) an exported volume of the
species corresponding to 95,592 t is observed. Agentinean hake represents 21.3 of total exports of fishery products.

The average price per ton of Argentine exports of hake has remained relatively stable between 2011 and 2016, reaching in those
years values, expressed in US dollars (USD) FOB, of 2,826 and 2,313, respectively. In 2011, exports of hake reached a value of USD
367,248,000, equivalent  to 24.8% of  the total  exported in fishery products while,  in 2016, the value of exports of  hake (USD
250,573,000)  contributed  17.1% to  the  total  exported.  In  accordance  with  the  foregoing,  in  2017  the  export  value was  USD
1,854,773.

1 La información para el desarrollo de este capítulo proviene de los informes anuales sobre comercialización de productos pesqueros elaborados por la DINARA [ Boletín
Estadístico Pesquero]  y la Dirección de Economía Pesquera de la Subsecretaría de Pesca y Acuicultura [Exportaciones e Importaciones pesqueras – Informes anuales]. Los
volúmenes exportados por Argentina incluyen no sólo las capturas correspondientes al área del Tratado, sino también aquéllas realizadas en las aguas incorporando
desembarques correspondientes a otras unidades de manejo.

http://www.agroindustria.gob.ar/sitio/areas/pesca_maritima/informes/economia/index.php
http://www.mgap.gub.uy/unidad-ejecutora/direccion-nacional-de-recursos-acuaticos/publicaciones/boletin-estadistico-pesquero
http://www.mgap.gub.uy/unidad-ejecutora/direccion-nacional-de-recursos-acuaticos/publicaciones/boletin-estadistico-pesquero
http://ctmfm.org/resoluciones/330/presolucioacuten-ctmfm-nordm-1717p/
http://ctmfm.org/resoluciones/332/presolucioacuten-ctmfm-nordm-1517p/
http://www.ctmfm.org/resoluciones/186/presolucioacuten-ctmfm-nordm-0711-modificada-por-res-nordm-1213p/
http://www.ctmfm.org/resoluciones/81/resolucion-ctmfm-n-1100/
http://www.ctmfm.org/resoluciones/101/resolucion-ctmfm-n-191/
http://www.ctmfm.org/resoluciones/115/resolucion-ctmfm-n-189/


Figure 17. Contribution of hake to the total volume (t) of fishery products exported by Argentina in the 2011-2016 period.

The main destinations for Argentine hake exports in 2016 were Brazil, Spain, the United States, Russia and Ukraine, which together
account for almost 61.5% of the total exports. It should be noted that the hake is exported frozen fillets, HG and frozen meats. The
export volumes, price and destination of each of these products vary as indicated in the report prepared by the Directorate of
Fisheries Economics of the SSPyA of Argentina [link 14].

In the 2011-2015 period, Uruguayan exports of hake averaged 15,738 t, constituted, on average, 22% of the total volume of fish
exports (Fig. 18). In terms of value, Uruguayan hake exports averaged, in the period 2009-2015, 50,287,000 USB (FOB).

As of 2011, exported volumes decreased from 24,081 to 12,408 tons in 2015, with a decrease in foreign currency from 77,720,000
US dollars to 24,109,000 dollars.

El Boletín Estadístico Pesquero elaborado por [DINARA] from data from the Dirección Nacional de Aduanas del Uruguay, indicates
that, in 2011 and 2015, hake contributed 25% and 21% of exports from the fishing sector respectively.

http://www.mgap.gub.uy/sites/default/files/multimedia/boletin_estadistico_pesquero_2014.pdf
https://www.agroindustria.gob.ar/sitio/areas/pesca_maritima/informes/economia/_archivos/000000_Informes/800000_Exportaciones%20e%20importaciones%20pesqueras%20-%20Informes%20Anuales/000011_2016/170517_Exportaciones%20e%20Importaciones%20Pesqueras%202016.pdf


Figure 18. Contribution of hake to the total volume (t) of fishery products exported by Uruguay in the 2011-2015 period.
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