
Resource identification [link 1]
Taxonomy
Class: Actinopterygii
Order: Perciformes
Family: Percophididae 
Specie: Percophis brasiliensis (Quoy & Gaimard 1824)

Common name
Argentine: pez palo
Uruguay: pez palo, ajoreal
Brazil: maría mole, tira-vira
English name: Brazilian flathead

External distinguishing characteristics

Fusiform body, very long, cylindrical sub-section, somewhat depressed. The height of the body Included are more than 9 times in
total  length.  Medium to small  scales.  The lateral  line,  Travel  straight  starts  above the  upper  corner  of  the operculum.  Head
depressed. Pointed snout, with lower prognathism. Large mouth, fitted with heavy teeth, the rear end at the center of the eye.
Lower jaw clearly exceeds the top. Eyes fall from 6 to 7 times the length of the head. Two dorsal fins, separated, the first is short
and made difficult by radio, the second only by soft radio. The anal is similar to the second dorsal but ultimately, the base is larger
than the sum of the two ridges. Pectorals long, their radios longest stretch until the start of the anal. Ventral inserted ahead the
chest. Dorsum brown, with flecks clear, clarified on the flanks, ventral area whitish. First dorsal fin, pectoral and caudal with darker
pigmentation, other fins clear.

Distinction of similar species in the area:
No similar species in the area.

Geographical distribution 

The  Brazilian  flathead  Percophis  brasiliensis is  a  coastal  fish  with  a
geographical distribution restricted to South American Atlantic waters, from
Rio de Janeiro, Brazil (23°  S), to north of Santa Cruz Province in Argentina
(47° S).  It  is  a demersal  species,  inhabiting sandy bottoms where it  feeds
mainly  on  demersal  fishes  (Cousseau  and  Perrota,  2013)  (Fig.  1).  In
Argentinean waters,  P. brasiliensis is exploited by multi-species multi-fleet
fishery, with commercial catch operations being more frequent in spring and
summer, between 34º and 42ºS at depths between 39 to 75 m (Bellisio and
López,  1979,  Gosztonyi,  1981,  Cousseau  and  Perrotta,  2013).  During  the
winter the highest abundances have been observed in El Rincon area (38°
30'- 42° S).

Figura  1. Distribution  of  Brazilian  flathead
(Percophis  brasiliensis)  in  Southwestern
Atlantic. Fishbase.

Population and management units

There is evidence for stock discrimination for Brazilian flathead in the province of Buenos Aires. With information obtained in the
coastal campaign of the BIP "Dr. HE. Holmberg "of the INIDEP carried out in the winter of 1993, Perrotta and Fernández Giménez
(1996) compared the growth of  this species  between the ZCP and El  Rincón (ER).  The results  indicated differences in growth
between zones being the constant K less in El Rincon. On the other hand, Braincovich and Timi (2008) [ link 2] through parasites as
biological tags analyzed fish caught in four zones: north of the ZCP (34°30’–36°30’ S; 53°30’–56°00’ W), south of the ZCP (38°08’S–
57°32’ W), El Rincon zone (39–41°S; 60–62° W) and Golfo San Matıas (GSM) (41°40’–42°10’ S; 63°50’–65°00’ W). They observed
that the fish from the ZCP were characterized by higher infections of Grillotia spp., Corynosoma australe and Hysterothylacium spp
while the samples from ER and the GSM showed higher infections of A. simplex. They also point out that in Golfo San Matias were
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characterized by lower levels of parasitism. The authors conclude that the differences in environmental factors and their influence
on the  distribution  of  zooplankton  may be differentially  shaping  the parasite  community  structure  in  each zone,  resulting  in
identifiable stocks of P. brasiliensis. 

Rico and Sáez (2010) and Rico et al., (2011) found differences in the growth of this species between the ZCP and El Rincon support
the hypothesis  of  the presence of  two stocks  on the coast  of  the province of  Buenos Aires,  previously  raised from different
methodologies by Perrota and Fernández Giménez (1996), Braicovich and Timi (2008), Rodrigues et al., (2010).

Recently Avigliano et al., (2015) [link 3] evaluated the simultaneous use of Sr:Ca and Zn:Ca ratios of the sagitta otolith as a potential
indicator of the habitat of Brazilian flathead along a latitudinal gradient in the southwestern Atlantic Ocean (34-42° S and 51-67°
W), in order to reliably identify fish stocks. For this, the fish were collected in three sampling areas: ZCP, El Rincon (ER) and Golfo
San Matias Gulf (GSM). The otolith Sr:Ca ratio was similar in the three sampling sites, while the Zn:Ca ratio was significantly higher
in ZCP than in ER and GSM for all age groups. The discriminant analysis showed an association between the otolith Sr:Ca and Zn:Ca
ratios from ER and GSM. This low interaction between the groups of fish of the ZCP and ER-GSM can be explained , at least in part,
by marine fronts. A high salinity water tongue from the SMG is located to the east of the relatively diluted waters of ER, and forms
a north-south front (39° S) that induces seawater recirculation (Piola and Rivas, 1997). Hence, the low interaction between fish
groups from ZCP and ER-GSM may be explained by the presence of a marine front. Likewise, previous studies on adult fishes and
ichthyoplankton have shown that El Rincon is an important breeding area for Brazilian flathead (Acha et al., 2012), where seawater
recirculation facilitates the retention of eggs and larvae and the life cycle of the species is completed (Rodrigues et al., 2010; Acha
et  al., 2012).  However,  the result  obtained by  Avigliano  et  al., (2015)  does  not  coincide  completely  with  those  reported  by
Braicovich (op.cit.), Supports the existence of different fish populations.

The management of  Brazilian flathead  fisheries in the South-West Atlantic is carried out from two management units: the first
corresponds to area of the Treaty and is administered jointly by the CTMFM and the second, corresponding to El Rincon, is in
charge of the Argentine Fishing Application Authority.

Biology and Ecology   

Initial ontogeny

Early development of the Brazilian flathead was described for Matsuura and Suzuki (2000) from morphological and osteological
characters [link 4]. Larvae used in this study were collected during the last 16 years in the southeast Brazil Bight between Cabo Frío
(23° - 42° W) y Cabo Santa Marta (28°38` S – 48°50` W).  They concluded that within the family Percophididae only  Percophis
brasiliensis has 57 myomeres, which result in the larvae having an elongated body shape. The main morphological characters, the
fin formation, the pigmentation, the formation of cartilaginous vertebral and the caudal complex from the larval development
P.brasiliensis is presented in [link 5].

Growth

Juvenile phase and adult 

P. brasiliensis is a long-lived and slow-growing species. The growth of Brazilian flathead has been studied originally by Tomo (1969,
in Perrotta and Fernández Giménez, 1996 [link 6]) from samples near Mar del Plata found that the maximum age was 6 years. Later,
San Román (1974) [link 6a] determined the age on the basis of readings of scales and otoliths, belonging to individuals from a series
of samples obtained during the period 1970 -1971 from the port of Mar del Plata. The total lengths ranged between 100 and 699
mm which,  when comparing the long averages for  each age class,  verified significant differences between sexes. The females
reached greater length and weight than the males for the same age class. For this period, the maximum age in females was 7 years
(55 to 69 cm TL) while for males it was 6 years with lengths ranging from 50 to 59 cm TL.

With information obtained in the coastal campaign of the BIP "Dr.E.L. Holmberg"– INIDEP – carried out in the winter of 1993,
Perrotta and Fernández Giménez (1996) compared the growth of this species between the ZCP and El Rincon. The results indicated
differences in growth between zones being the constant  K less in El Rincon.  Validation of the Brazilian flathead age has been
determined by Rico and Sáez (2010)  verified that only one opaque band (fast growth) and one translucent band are laid down
annually in the sagittal otoliths of Brazilian flathead, which appear between September-February and during the rest of the year,
respectively.

Recently, Barreto (2007) and Barretto et al., (2011) [link 6b] analyzed the age and growth parameters of Brazilian flathead from
southwest  Atlantic coastal  waters  (34°  -  41°  S)  through  samples  collected in  spring  (1998 and 2000)  and winter  (2004).  The
individual analyzed showed a similar size range in both seasons: males [spring (24-61cm), winter (26-63cm)], females [spring (20-
67cm), winter (23-73cm)]. Von Bertalanffy’s growth parameters were significantly different between sexes and seasons and from
the first year of life, females grow faster and reach greater lengths than males of the same age due, probably, to an asynchronism
in the sexual maturity. Barretto (op.cit.) attributes the lower L∞ values estimated in these study could be a consequence of the
greater  number of > 9 years old specimens (age from which maximum total  length seems to be reached)  and of  the greater
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longevity of them (Table 1). In the case of k, differences could be consequence of the greater number of < 3 years old specimens
and of its younger ages

The Brazilian flathead showed differential growth from the first year of life, Barreto (2007), Rico and Sáez (2010) and Barretto et al.,
(2011), females are larger sizes than males of the same age. These results coincided with that observed by San Román (1974) who
stated that females are longer than males of the same age and the growth parameters of each sex differ between spring and
winter.

Table 1. Growth parameters of  Percophis brasiliensis obtained from the von Bertalanffy model, by previous studies in southwest Atlantic coastal
waters (34 ° -41 ° S). L∞ (cm), k (year-1), t0 (year). * Citado in Barreto et al. (2011).

Reference Sex L ∞ K t0 

Area Season  Data source

Tomo (1969)*
Mar del Plata

s/d
Fleet

M + F 86,94 0,210 0,160

F 84,70 0,220 0,035

San Román (1974)* Mar del Plata Annual Fleet M + F 86,20 0,170 0,270

Perrotta y Fernández Giménez (1996)
ZCP

Winter
Research vessel
surveys

M y F 68,39 0,186 -1,956

El Rincón M y F 70,78 0,145 -2.858

Rico y Sáez (2010) ZCP Annual Fleet M + F 65,74 0,29 -0,67

El Rincón M + F 67,43 0,23 -0,44

ZCP Annual Fleet M + F 66,22 0,25 -1,18

Rico y Sáez (2011) El Rincón M + F 69,62 0,21 -0,53

Barretto et al., (2011) 34° – 41° S

Spring
Research vessel
surveys

M 58,1 0,26 -2,02

F 65,2 0,29 -1,15

Winter
M 58,7 0,21 -2,90

 F 63,5 0,26 -2,01

The annual parameters of the length - weight relationship showed significant differences between the ZCP and El Rincon (Rico and
Sáez, 2011). The values corresponding to the fitted curve as follows:

P = -0,0039*Lt3,025   
ZCP Length range: 32 – 70 cm 

P = -0,0036*Lt3,026   
El Rincón    Length range: 28 – 69 cm 

Reproduction 

The reproductive activity of the Brazilian flathead occurs during spring-summer in the Buenos Aires coastal sector (36° -42° S), with
the most important concentrations of mature individuals in the El Rincón area (Macchi and Acha 1998). These authors observed
that a large part of the population is spawning at the beginning of November.

With samples collected in the spring of 2005, the estimation of size at first sexual maturity made macroscopically determined highly
significant differences between sexes; the males reached the first sexual maturity at a shorter length than females, being the
estimated values of 25.5 cm LT and 35.6 cm LT respectively. Considering both sexes the size of first maturity was 29.1 cm LT. The
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age range of the females in maturation was from 1 to 14 years old and most of the spawning specimens were between 3 and 6
years old (Rodrigues et al., 2009). These values showed a decrease of approximately 3 cm in the size of first maturity in both sexes
compared to the spring of 1998 in the area of El Rincon, from 28.9 to 25.5 cm in males and 38.3 at 35.4 cm in females, the number
of specimens analyzed being similar (Militelli and Macchi, 2001).

Feeding

Olivier et al., (1968) [link 6c] described the Brazilian flathead is a generalist, pelagic ichthyophagous, demersal malacophagus and
carcinophagous, in Mar del Plata coast (> 10 m). Their diet was composed of 60% of fish, mainly Engraulis anchoita and in a smaller
proportion  Cynoscion guatucupa. The other items of the diet corresponded to  Loligo sanpaulensis (30%) and the shrimp  Peisos
petrunkevitchi  (10%).  According  to  these authors,  it  behaved like  a  typical  secondary  carnivore.  Likewise,  San  Román (1972)
observed on  the  Mar del  Plata  coast,  Brazilian  flathead showed a marked euriphagy  and behaved like  an integral  carnivore,
especially  an  ichthyophagous.  The  main  dams  identified  were  crustaceans  (shrimp  Artemesia  longinaris),  cephalopods  (L.
sanpaulensis) and six species of fish (Trachurus lathami, E. anchoita, Odontesthes spp., Dules auriga, Paralichthys spp.).

Trophic ecology of Brazilian flathead distributed between 34° and 41° S was analyzed by Milessi and Mari (2012)  [link 7] from
caught  on  Argentine  commercial  fleet  vessels  between  November  2008  and  December  2009.  The  authors  identified  a  diet
composed of 17 prey items corresponding to four groups (bony fish, molluscs, polychaetes and crustaceans). According to the Index
of Relative Importance the species consumed mainly, bony fish (98.6%), followed by molluscs (1.4%) and crustaceans (0.05%). The
Rough scad (Trachurus lathami, 64.6%) was the bony fish with the highest percentage, followed by Argentine anchovy (Engraulis
anchoita, 27.4%) and remains of bony fish (6.36%). Among the cephalopods, the squid Loligo sanpaulensis represented 1.4% and,
among the crustaceans, the shrimp Artemesia longinaris presented 0.05%. The group "other fish" presented an IRI of 0.2%, within
this group. 

Distribution of the species in the area of the Treaty 

Habitat

The area of the Treaty constitutes an area recognized for its high biological productivity. It is a hydrologically complex and dynamic
habitat with marked horizontal and vertical density gradients [link 8] [link 9]. Forces of this variability are linked to the seasonal and
inter-annual changes of the Rio de la Plata discharges, the seasonal regimes of the winds strongly associated to the latitudinal
variations of the South Atlantic high-pressure cell, the nearness of the shelf with the Brazil and Malvinas currents  as well as the
contribution of nutrients from the southwest of the area transported by the Subantarctic waters of the Argentine shelf.

In the area of the Treaty, the coastal habitat of the species is limited topographically by the isobath 50-60 m, which separates the
coastal regime from the continental shelf. In relation to the water masses Negri et al. 2016 [link 10] they indicate that waters of
sub-Antarctic origin flow south of 38° S, and to the north of 36.5° S diluted waters by the discharge of the Rio de la Plata and waters
of subtropical origin are added, principally in summer. Subantarctic Shelf Water, transported from the south, extend parallel to the
bathymetry with SW-NE direction with salinity between 33.5 and 34.2 ups.

In the Subantarctic Shelf Water there are three components: the external one with salinity between 33.7 and 34.2 ups, which is
located in the outer of the continental shelf; in the middle on the central shelf with lowest  salinity resulting from the contribution
of diluted waters by continental runoff in the south of the continent; and the coastal one with relatively high salinity values (S> 33.8
ups),  coming from the east of El Rincon and originating in the interior of the Golfo San Matías due to the effect of restricted
circulation and the predominance of evaporation over local precipitation. The Subtropical waters present are the Tropical Water
and the South Atlantic Central Water, transported to the south by the Brazil current, which predominate during the summer and
autumn. The Rio de la Plata water is mixed with continental shelf waters, forming a low - salinity layer over the Subantarctic and
Subtropical Water, induces a high vertical stratification, isolating the deep layer.

The  topography,  together  with  the  contributions  of  continental  water  and  the  modifications  due  to  the  exchange  with  the
atmosphere, generate a complex ecological and oceanographic system. In the Rio de la Plata, the Barra del Indio constitutes a
geomorphological barrier that divides the area internal and external. The internal corresponds with the river discharge and the
external to a mixohaline regime where the intrusion of shelf water along the bottom, in the form of a salt wedge, generates a two-
layered structure with a strong vertical stratification that decreased towards the outside of the Rio de la Plata. The interfaces
between the mentioned regimes originate two salinity fronts, the bottom one as the boundary between the fluvial regime and the
mixohaline, and the surface one as the boundary between the mixohaline regime and the shelf waters.
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The entrance to the platform of the diluted water of the Rio de la Plata and its seasonal variation influences the shelf ecosystem
modifying  the  physical-chemical  properties  of  the  area,  the  concentration  of  nutrients  and  the  biological  productivity.  The
distribution of surface salinity varies seasonally and is forced by winds and continental discharge. In autumn-winter the winds are
continental and fresh water discharge reaches maximum values. In that period, there is a drift of water coming from the discharge
of the Rio de la Plata in the northeast direction along the Uruguay coast. In spring summer, they show an extension in south-
easterly  direction,  towards  the  Argentina  coast,  as  a  consequence  of  the  oceanic  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 littoral, of importance due to their biological implications.

Areas of concentration and size structure

Although Percophis brasiliensis occurs both in winter and in spring between 34° and 41° S, the highest densities are observed in
spring and in the southern sector of its distribution, coinciding with the time and area of highest commercial landing. The species is
captured mainly in spring-summer between 40° and 43° S at depths between 39 to 75 m (Bellisio and López, 1979, Gosztonyi,
1981). Although reproductive activity develops throughout the area (Ciechomski et al., 1981, Macchi and Acha, 1998, Militelli and
Macchi, 2001, Rodrigues et al., 2007), the most important densities of mature individuals are found in El Rincon area (Macchi and
Acha, 1998) during spring - summer suggesting that the highest abundances in this time may be associated with adult reproductive
movements from the outer area to the spawning area.

The spatial distribution of the age classes of Brazilian flathead related to the environmental variables in spring and winter was
studied  in  detail  by  Barreto  (2007).  In  both  seasons,  the  species  showed  preference  for  marine  coastal  waters,  with  lower
temperatures and higher salinity and depth while absent in low salinity waters influenced by the regimes of Rio de la Plata and El
Rincon. The Brazilian flathead lives in areas with different salinities throughout its life cycle. Juveniles (0 and 1 year) and young
adults (> 4-7 years) are distributed in relatively low salinities (20-30 ups) while adults between 5 and 8 years old were found in
more saline waters.

In spring an order of age classes (EC) associated with salinity was identified. The specimens between 5 to 8 years old are located in
higher salinity waters of Golfo San Matias - El Rincon regime (external coastal zone), the EC 2 to 5 were located in the lower salinity
waters of El Rincon regime (internal coastal zone) and juveniles - age 0 and 1- in the intermediate coastal zone (Barreto  et al.,
2011). This pattern of distribution by age class would be given as a mechanism of reduction of intra-specific competition for food
resources, since there is a high degree of overlap between the diet of juveniles and adults. In winter, individuals predominate from
2 to 5 years old. In both seasons juveniles showed preference for coastal marine waters with high temperatures, while adults tend
to occupy colder waters during the spring (warm season and spawning season). These habitats are suitable for rapid growth of
juveniles and minimize the metabolic costs of adults to allocate more energy to reproductive activity Barreto (2007).

The highest abundances in winter in the outer zone of the Rio de la Plata and in the continental shelf of southern Brazil (30° 43' S -
33° 45' S) between 20 and 59 m depth (Haimovici et al., 1996) are mainly caused by seasonal migrations related to environmental
variations, such as salinity and temperature, rather than reproductive movements.

Rico and Sáez (2010) and Rico et al., (2011) analyzed the size structure of P. brasiliensis landed by the commercial fleet of the port
of  Mar  del  Plata  between  2007  and  2008.  The  study  area
included 34° to 42° S; it was subdivided into two areas: North
between 34° - 39° S (ZCP) and another south of 42° S, including
El Rincon area. In 2007, the size range was between 21 and 70
cm TL, with average values of 47.4 cm TL in the ZCP and 47.7 in

El Rincon. The percentage of juveniles was smaller (0.04% and
0.01%, north and south respectively).  During 2008, the length
range  sampled  increased  slightly  (27  to  72  cm)  (Fig.  2).
Compared with previous years, there was a slight increase in the
percentage of juveniles landed in 2008, which represented 0.15
in the North area and 0.23 in the South area (Rico and Sáez,
2010, Rico and Perrotta, 2006, 2009). Although this percentage
was smaller, compared to the period 2001-2005, it was higher
than  in  2007.  In  addition,  in  2008  the  trend  of  the  average
length  of  landings  registered  previously  was  reversed,  being
higher in the North area than in the South area.

Figure 2.  Sampling of Brazilian flathead by fishing quadrant.  Statistic of
weighted sizes during 2008.

ZCP

El RINCÓN

Área Norte
Media = 48,9 cm LT
Moda = 59-50 cm LT
% Juveniles = 0,15%

Área Sur
Media = 47,5 cm LT
Moda = 42 - 51 cm LT
% Juveniles = 0,23%
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Spawning and breeding in the area of the Teatry

P. brasiliensis is multiple spawner with indeterminate annual fecundity that typically spawns small eggs from November to April
(spring-summer) (Militelli and Macchi 2001a, b) being the most important concentrations of mature individuals in El Rincon area
(Macchi and Acha 1998). According Rodrigues et al., (2009) the spawning area is located between the ZCP and El Rincon showing
difference  in  the  distribution  of  their  ontogenic  stages.  This  spatial  distribution  pattern  was  associated  with  salinity  and
temperature.  Regarding  these variables,  the  highest  densities of  mature females  were observed in  El  Rincon,  with  a  greater
percentage to the south of Necochea, associated with depths between 19.5 and 51.5 m, salinities between 33.2 and 34.1 ups and
temperatures between 13.7 and 17.3 ° C. While in the ZCP area, mature females were observed at 13.5 m deep, in a saline range of
32-34 ups and temperatures between 12.1 and 16.3 ° C.

Acha et al. (2012) identified larvae of P. brasiliensis with an average size of 5.25 mm between 2.10 and 9.20 mm in El Rincon area.
On the other hand, there are a spatial structure related to age, young adults were mostly associated with shallow waters near the
Rio de la Plata, and adults of older ages were located in deep waters along the Buenos Aires coast (Rodrígues et al., 2009).

The estimated spawning frequency by Rodrigues (op.cit.) was about once every 6 days, coinciding with obtained by Militelli and
Macchi (2001) for 1998. The partial fecundity of the Brazilian flathead estimated in spring of 2005, showed a potential relationship
with height and linear weight without ovaries of individuals. Batch fecundity ranged from 26,848 (37 cm TL- 2 year old) to 470,446
(63 cm TL – 10 year old) hydrated oocytes with an average of 170,915 (± 103,653). Relative fecundity varied between 73 and 516
oocytes per female gram (ovarian free),  with a mean value of 277 (± 104) oocytes.  These variables did not show a significant
relationship  with the size,  weight  or  age of  spawners.  No relationship  was observed between the size,  weight  or  age of  the
individuals and the degree of oocytes development at the end of maturation. The mean value obtained for 100 oocytes was 1.73 ±
0.26 mg.

Explotation 

From  the  beginning  of  the fishing  activity  to  the present  in  Uruguay,  the  fishery  for  Brazilian  flathead was  not  developed.
Therefore, the detailed and analyzed information contained in this item corresponds to the Argentine fleet operating in the area of
the Treaty and Argentine jurisdictional waters.

In Argentinean waters, P. brasiliensis is exploited by multi-species multi-fleet fishery, with commercial catch operations being more
frequent in spring and summer, between 34º and 42ºS (Rico and Sáez, 2010). The catch of this species has progressively increased
since 1997, with approximately 6.865 t landed on Argentinean and Uruguayan coasts during 2019. 

The landings of Brazilian flathead fish register five periods from their beginning. The first covered up to 1960 with catches that
averaged 40 tons per year, the second recorded relatively low catches (less than 2,000 tons /year), followed by another period
with increases to the maximum recorded in 1997 ( 8,306 tons). The fourth period, between 1998 and 2004, showed a decrease in
catches with a minimum value of 2,916 tons in 2004. The last period characterized by an increase in landings from 2005 to 2015,
reaching 7,074 tons (Fig. 3). During 2019, 6.865 tons were declared. The analysis of the information of catches declared by fishing
rectangle would indicate that the largest extraction was mainly in 3857 and 3756 (Fig. 4). In the warm months, the highest catches
are recorded, with the Mar del Plata port concentrating more than 90% of the landings. Fleet strata Ic and Ib made the highest
contribution in Brazilian flathead catch and fishing effort (Figure 4).

Figure 3. Trend of the landed catches (t) of 
Brazilian flathead by the Argentine fleet from
the Rio de la Plata, ZCP and jurisdictional 
waters north of 39  S. Period 1934 to 2019.
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Figura 4. a) Annual catches (t) of Brazilian flathead and b) fishing effort per fishing quadrant in the study area during 2018.

The spring and summer months saw the highest catches of Brazilian flathead and fishing effort (no. of records) during 2018 (Figure
5).

Figure 5. Annual catches (t) of Brazilian flathead and b) fishing effort monthly during 2018.

Abundance indices
Relative abundance indices were estimated by using Generalized Linear Mixed Models under a delta lognormal approach. The main
issue of the analysis is to estimate a year effect. The year effect is used to represent the annual relative levels of abundance and is
used as the relative abundance indices to include in the stock assessment. The standardized time series values were expressed in
kg/number of fishing days from the Argentine commercial fleet between 1999 and 2018.

Lognormal General Lineal Model
The models applied to positive values (GLM-Lognormal), are detailed below:
Fleet strata model: Ib and Ic

 Model fleet Ib and Ic

Ln (CPUEijk) =  + Yeari + Monthj +EFk + Yeari*Monthj + Yeari*EFj + Monthj j*EFj ij                                      
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 Model fleet Ic

Ln (CPUEijk) =  + Year + Monthj + Yeari*Monthj  +ij                                                        

Where:

μ: constant of the model.
CPUEijkl: Catch-per-unit-of-effort expressed in kilograms for fishing effort, corresponding to Year i, Monthj, Fleet stratum,
Yeari: categorical variable corresponding to the arrival date of the vessel. 18 levels, period: 1999-2016. 17 levels, period 1999-2015.
Monthj: categorical variable to the landed month. 12 levels
Fleet stratum (EF): categorical variable corresponding to the fleet strata representative of the fishery. Ia (from 8 to 14.96 m in
length), Ib (from 15 to 18.23 m in length), Ic (from 18.24 to 24.99 m length) and IIa (25 to 28.99 and 38 at 38.99 m length).
єij: error term of the model.

By sigma-restrictive reparametrization with all available records, we proceeded to eliminate those residues (studentized deleted
residuals) greater than 3 and smaller than-3, considered outliers or influential points, to return to run the models and analyze the
results

The average CPUE index corresponding to the Year (y) factor is obtained from the Lognormal Model (GLM) as:

CPUEy = exp (Ln CPUEy)

Binomial Model

The annual proportions of the positive sets were estimated through a Generalized Linear Model where the dependent variable is
the probability of positive catch and the distribution is defined binomial with link function logit according to the following models:

Fleet model: Ib and Ic:

 P = 1 / (1+exp(-( + Yeari + Monthj +EFk +))) + ij       

Fleet model: Ib and Ic                                                                                     

 P = 1 / (1+exp(-( + Yeari + Monthj ))) + ij              

Where, μ: constant of the model, Idem to factors to the Lognormal model, єijkl: error term of the model.

The annual CPUE estimated from Delta - GLM, is obtained by:

 CPUE Delta- GLM- =  Índice CPUE mediay * Py, 

Where: y: year, Py: probability of positive sets in each year obtained with the Binomial Model.

An index of abundance was also used expressed in hours from Satellite Vessel Monitoring Systems (VMS)

The standardized indices considered for the fitted stock assessment models are those corresponding to the fleet strata; Ib: 15 to
18.23 m and Ic: 18.24 to 24.99 m, were expressed in Kg/day (Figure 6). These series showed an increasing trend, with an increase of
47% in the index value of the last year.
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Status of fishery resource

1.  Surplus production model 

Surplus  production models  provide  simple  descriptions  of  harvested populations,  in  terms  of  annual  biomass  levels  (Bt),  the
intrinsic growth rate (r), the carrying capacity of the environment (K) and the efficiency of fishing gear (q), (Hilborn and Walters,
1992; Polacheck et al., 1993). 

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 Argentine fleet (Kg/day).

The Schaefer (1954) form of the surplus production function is















  t

t
ttt C

k

B
rBBB 11

Where Bt, Ct , and g(Bt) denote biomass at the start of year t, catch during year t, and the surplus production function, respectively.

The annual catch is treated as a fixed constant. A common, although simplifying assumption is that the relative abundance index is
directly proportional to the biomass. 

I t=qBt exp(ε t )

where catchability parameter q.

Bayesian nonlinear state–space model

The parameters of the model, its uncertainty and the management strategy indicators were estimated with Bayesian methods.
These methods allow to use in a simple way previous information on the parameters to construct the prior distributions. In this
statistical  framework,  the probability  of  the hypothesis  given the data or  posterior  probability  distribution Pr  {Hi  /  dada}  was
estimated with the following equation:

The incorporating uncertainty in the natural  variability underlying the annual  biomass dynamics transitions (process  error)  and
uncertainty in the observed abundance indices due to measurement and sampling error (observation error) is possible calculate
using a state–space model (Meyer and Millar, 1999). State–space models relate times series observations {CPUEt} to unobserved
“states” {Bt} through a stochastic observation model for CPUEt given Bt. The states are assumed to follow a stochastic transition
model. We assumed lognormal error structures and used a reparametrization (P t  = Bt/K) by expressing the annual biomass as a
proportion of carrying capacity as in Millar and Meyer (1999a) to speed mixing (i.e., sampling over the support of the posterior
distribution) of the Gibbs sampler. The state equations are rewritten as:

where ut are i.i.d. normal with mean 0 and variance σ2 and vt are iid normal with mean 0 and variance τ2 .

Bayesian inference is then based on the posterior distribution of the unobservable given the data. In the sequel, its will denote the
probability density function of a parameter q by p(q). We assume that the parameters K, r, q, σ2, and τ2 are independent a priori. By
a successive application of Bayes theorem and conditional independence of subsequent states, the joint prior density is given by

Ρ (K ,r , q, τ 2 , σ2 , P1 , . . . , PN /CPUE1 , . . . ,CPUEN )∝¿ ¿Ρ(K ,r ,q , τ 2 ,σ 2, P1 , . . . , PN )Ρ(CPUE1 , . . . ,CPUEN /K ,r , q ,τ
2 , σ2 , P1 , . . . , PN )
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Ρ(K ,r , q ,τ2 ,σ 2 , P1 , . . . , PN )=Ρ(K )Ρ(r )Ρ(q)Ρ( τ2 )Ρ(σ 2)Ρ(P1 , . . . , PN )

Ρ(P1 , . . . , PN )=Ρ(P1/σ
2 )∏
t=2

t=N

Ρ(Pt /Pt−1 , K ,r , σ
2 )

Because of the conditional independence assumption of the relative abundance indices given the unobserved states, the sampling 
distribution is: 

Ρ(CPUE1 , . . . ,CPUEN /K ,r ,q , τ2 ,σ 2 , P1 , . . . , PN )=∏
t=1

t=N

Ρ(CPUE t /q ,τ
2 , Pt )

Then,  by  Bayes theorem,  the joint  posterior  distribution of  the unobservable  given the data,  p(K,  r,  q,  σ2 ,  τ2 ,  P1,...,  PN|
CPUE1,...,CPUEN), is proportional to the joint posterior distribution of all unobservable and observables:

Ρ (K ,r , q, τ 2 ,σ 2 , P1 , . . . , PN /CPUE1 , . . . ,CPUEN)∝¿ ¿Ρ(K )Ρ( r )Ρ(q)Ρ (τ 2 )Ρ(σ2 )Ρ (P1 /σ
2)∏
t=2

t=N

Ρ(Pt /Pt−1 , K , r ,σ
2)∏
t=1

t=N

Ρ(CPUEt /q , τ
2 , Pt )

A no -informative prior is  chosen for  q.  Lognormal  prior distributions for  K, r  and inverse-gamma for  σ2, τ2 are specified using
biological knowledge. The posterior probability distribution of carrying capacity, the intrinsic growth rate, catchability coefficient, σ2,
τ2

, the  current  biomass  (2017)  was  estimated.  The  posterior  probability  distributions  of  the  parameters  were  estimated with
simulations of the Markov-Monte Carlo chains (MCMC). A total of 100,000 simulations were made using the OpenBUGS software
with an initial “burn-in” period of 50,000 iterations.

Results 

Schaefer model fitting to the CPUE (kg/day) data is presented in Figure 7. The Brazilian flathead total biomass estimated with the
model  for  the  last  year  would  be  above  the  Biomass  at  Maximum  Sustainable  Yield  (B MSY).  The  increase  in  total  biomass
corresponded to an increment in fishing mortality.  The estimates of the model parameters and the productivity indicators are
presented in Table 2 and Figure 8.

Figure 7. Catch-per-unit-effort (CPUE) indices of abundance CPUE (Kg/h) 
observed (crosses) and predicted (solid line) in the base case runs for 
surplus model (1999-2018). 

Table 2.  Parameter estimated Surplus Model: MSY: Maximum sustainable yield, RY2019: replacement yield, stock biomass giving MSY (BMSY), B2018,
biomass estimated to 2018, B2018/BRMS: ratio of final-year biomass to biomass at MSY,  B2018/K: ratio of final-year biomass to carrying capacity, FRMS

fishing mortality rate at MSY. 

 Mean
Percentil

2,5
Percentil

97,5
MYS 6.155 4.303 8.387
RY2019 5.456 2.698 7.713
B2018 42.530 25.600 65.900
BRMS 40.710 24.120 61.060
B2019/BMYS 33.370 27.310 40.480
B2019/K 1,22 0,7483 1,728
F2018 0,6101 0,3741 0,8641
FMSY 0,1744 0,1062 0,2734
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Figure 8. Estimated total biomass (thousands of tons) and fishing mortality trajectories. The shaded band indicates the
95% probability interval. 

To visualize the trends and the current status of the P. brasiliensis population, the Kobe plot was used with the ratio between total
biomass (B/BMSY) and fishing mortality (F/FMSY) estimated using the global model (Figure 9). The current fishing effort related with
the size of the population estimated for 2018 would indicate that Brazilian flathead  population presents a value of Ft <F MSY, as well
as the estimated total biomass values for 2018 (B2018) are greater than the BRMS.

Figure 9. Estimated trend in B/BMSY and F/FMSY  of the P.brasiliensis stock assessment.

2. Age – structured model

An integrated age - structured model was applied in the Stock Synthesis (SS3). Stock Synthesis provides a statistical framework for
calibration of a population dynamics model using a diversity of fishery and survey data. It is designed to accommodate both age
and size structure in the population and with multiple stock sub-areas. Selectivity can be cast as age specific only, size-specific in
the observations only, or size-specific with the ability to catch the major effect of size-specific survivorship.  The overall  model
contains subcomponents which simulate the population dynamics of the stock and fisheries, derive the expected values for the
various observed data, and quantify the magnitude of difference between observed and expected data.  Some SS features include
ageing error, growth estimation, spawner-recruitment relationship, movement between areas.  SS is most flexible in its ability to
utilize a wide diversity of age, size, and aggregate data from fisheries and surveys.  The ADMB C++ software in which SS3 is written
searches for the set of parameter values that maximize the goodness-of-fit, then calculates the variance of these parameters using
inverse  Hessian and MCMC methods.   A  management  layer  is  also  included in  the model  allowing  uncertainty  in  estimated
parameters  to  be  propagated  to  the  management  quantities,  thus  facilitating  a  description  of  the  risk  of  various  possible
management scenarios, including forecasts of possible annual catch limits.  The structure of Stock Synthesis allows for building of
simple to complex models depending upon the data available.

The basic information used in the application of the age-structured models is detailed below:

 12 age classes, with the last class corresponding to a plus group (12+);
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 Individual growth parameters of Von Bertalanffy from the data of the Argentine coastal research cruises during 2005: Linf
= 67, 66; k = 0.26; L (1) = 25.33 cm; L (12 +) = 62.5 cm;

 Instantaneous rate of natural mortality (M) 0.32 for all ages and years, calculated from the growth parameters obtained
from the analysis of the  Argentine research cruises data in 2005;

 Parameters of the length-weight relationship calculated from the data of the Argentine research cruises in the waters of
the Rio de la Plata and ZCP during 2005: a = 0.002228 and b = 3.173278.

 Ratio mature females to age group from the 2005 Argentine research cruises: 0; 0; 0.26; 0.71; 0.97; 0.98, 1, 1, 1, 1, 1, 1, 1;
 Age distributions from the samplings of Argentine fleet: data of 1970, period 2007-2013 and of the research cruises of

2005 and 2013.
 Length distributions from landing samples in 2001-2005 and 2007-2018 periods and from the research cruises in 1999,

2003, 2005 and 2013.
 Reporter catch: official fishing statistics, the annual landings declared of Brazilian flathead by the Argentine commercial

fleet between 1934 and 2018 were obtained.

The basic assumptions considered in the models were the following:

 von Bertalanffy growth curve
 Beverton and Holt's yield per recruit models, including annual LogNormal error variability take into account a deviation of

0.8, according to the analysis made during the workshop (Canales, 2015). The R0 parameter (recruitment at the beginning
of  the period)  was estimated in the model  and different  exercises were performed according  to the value of  the  h
(steepness) parameter. This last parameter was freely estimated in the model

 1934 was considered the start year of the model; take into account a structure in equilibrium of the population for the
first year of stock assessment, given that the average value of catch registered prior to the year 1960 was 40 t/year.

 The  vulnerability  or  selection  pattern  was  considered  logistic  for  both  indices  of  abundance.  These  patterns  were
estimated in three periods: 1934-2005, 2006-2018 and 2016 (model CPUE days 1999-2016) or a single period.

 Observation error in the total catches of the species:  CV = 0.01
 Proportional relationship between the biomass and the CPUE, with a LogNormal-type error. 
 Coefficient of variation associated with the fleet index. Period 1999-2018: average CV of 0.3 and the standard annual

errors of the MLG used to estimate the index, in order to re-escalate the variability of the CV
 The effective sample size considered in each case was as follows: 1- lengths from landing, the number of samples taken,

2- distribution of landing and cruises ages, the number of sub-samples and 3- distributions of cruises lengths.

Results

Different exercises of application of integrated age - structured models were carried out to adjust the population dynamics. The
following indices of abundance were used for the adjustment:

• ME1: CPUE Ib-Ic (kg/day) + Ic VMS y h=0,8•
• ME2: CPUE Ic (kg/ day) + research vessel surveys indice+ Ic VMS y h=0,8.

• ME3: CPUE Ib-Ic (kg/ day) + Ic VMS y h=0.9
• ME4: CPUE Ic (kg/ day) + research vessel surveys indice + Ic VMS y h=0,9.

Figures 10 to 13  show the corresponding to the setting of the indices of abundance, total and reproductive biomass trends, as well
as the recruitment, stock-recruit relationship, instantaneous rates of fishing mortality, vulnerability patterns and the fit to lengths
and ages  distributions  for  each  exercise  performed.  The main  results  for  each  of  the  models  are  presented in  Table  3.  The
adjustment  of  the  models  to  the  CPUE index  was  satisfactory  and  each  model  achieved an  adequate  reconstruction  of  the
structures of lengths landing and ages of vessel research.

In the different models, the total biomass trend declined until 2002 with a minimum value of 19,000 tons, possibly associated with
a period of maximum recorded catches for the species (maximum fishing catch: 8,343 tons in 1997). Subsequently, a recovery of
biomass was recorded up to the year 2018. The reproductive biomass varied between 23,596 tons and 28,313 tons, while the
depletion of the total biomass in 2018 respect to the virgin biomass, ranged between 40% and 50% (Table 3).

The results showed great variability, with a high degree of uncertainty associated with the estimation of the parameters and the
structural uncertainty of the models. 

12



CTMFM 2020 - Fact Sheet
Brazilian flathead (Percophis brasiliensis)

Figure 10. Data considered for the 
integrated CPUE model (kg/day): fit the 
index; biomass trend, spawning biomass, 
depletion of spawning biomass and 
recruitment, with projection and associated 
uncertainty. Stock-recruit relationship; 
instantaneous fishing mortality rates with 
associated uncertainty, vulnerability pattern
and fit to the lengths and age distributions 
of fleet and research vessel.
.
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Figure 11. Data considered for the 
integrated CPUE model ME2, fit the index; 
biomass trend, spawning biomass, 
depletion of spawning biomass and 
recruitment, with projection and 
associated uncertainty. Stock-recruit 
relationship; instantaneous fishing 
mortality rates with associated uncertainty,
vulnerability pattern and fit to the lengths 
and age distributions of fleet and research 
vessel.
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Figure 12. Data considered for the integrated 
CPUE model ME3, fit the index; biomass trend, 
spawning biomass, depletion of spawning 
biomass and recruitment, with projection and 
associated uncertainty. Stock-recruit 
relationship; instantaneous fishing mortality 
rates with associated uncertainty, vulnerability 
pattern and fit to the lengths and age 
distributions of fleet and research vessel.
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Figure 13. Data considered for the 
integrated CPUE model ME4, fit the index;
biomass trend, spawning biomass, 
depletion of spawning biomass and 
recruitment, with projection and 
associated uncertainty. Stock-recruit 
relationship; instantaneous fishing 
mortality rates with associated 
uncertainty, vulnerability pattern and fit 
to the lengths and age distributions of 
fleet and research vessel.
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Tabla 3. Main results obtained from the fit of the integrated models. h: ‘steepness‘ of the stock–recruit relationship; Biomass final year (B2018), Virgin

Biomass (VB), spawning stock biomass (SSB2018), Virgin Spawn Biomass (SSBV), Depletion: relationship between SSB2018/ SSBV, f2018: proportional
factor of the annual fishing mortality rate in 2018 for each of the models.

Models
ME1 ME2 ME3 ME4

h 0,8 0,8 0,9 0,9
B2018 34.614 30.208 35.098 29.543
VB 65.954 66.516 62.825 65.471
SSB2018 27.903 23.780 28.313 23.596
SSBV 59.315 59.147 56.502 58.223
SSB2018 / SSBV 0,47 0,40 0,50 0,41
f2018 0,35 0,43 0,35 0,43

 

Risk analysis and biomass projections

Surplus production model

The stock assessment was conducted considering the biomass of the maximum sustainable yield (BMSY) and the fishing mortality
rate of the maximum sustainable yield (MSY) as target biological reference points (PBRO). In addition, 50% B MSY and 150% FMSY were
considered as limit biological reference points (LRBP). The tolerated risk level for the probability of exceeding the PBRO was 0.5
while for the PBRL it was 0.1.

The projections of the population biomass were made with different scenarios of constant exploitation: value of MSY and different
percentage decreases of it; 2018 value catch and Total Allowable Catch for 2018 (TAC 2018). The results indicate that, maintaining
levels of constant catch of the MSY (6,155 tons), the estimated average biomass would remain above the PBR (B MSY) although with
decreasing tendency with a risk of falling below the RBP of at least 15%. Maintaining constant levels of extraction corresponding to
6,998 tons the total biomass would fall below the BMSY in 2026 with a risk of 50% (Figure 14).

Figure 14. Future pprojections of  total  biomass under constant catch.  Scenarios  corresponding to the maintenance of  the MSY and different
percentage decreases of the same, catch of 2018, TAC 2018 and increase of 10% of it. As a reference, the estimated biological reference point (B MSY)
is indicated.

Projections made at different exploitation rates indicate that levels of F less than or equal to MSY allow the biomass to reach its
optimum level in the long-term (Figure 15). It is this level of catch that determines a risk of 0.1 of exceeding the PBRL associated
with the biomass in the long term.
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Figure 15. Projections of total biomass under fishing mortality rate constant (between 0.05 and 0.4) for the Ic model.

The catch projections using the Kobe plot were the following:

1. Scenario 1: constant value of MYS +35% (8,300 tons).
2. Scenario 2: constant catch of 2018 (6,990 tons).
3. Scenario 3: constant catch of TAC 6,300 tons for 2018.
4. Scenario 4: constant value of MYS -15% (5,200 tons).

The results of these projections under constant catch and constant F are provided in Figure 16, which show the median trajectory
of the different scenarios. Under a constant catch of 6,300 tons, the median biomass remains in the state of F <FMSY and B> BMSY.

 

Figure 16. Kobe plot. Total biomass projections (B/BMSY) and fishing mortality (F/FMSY) of ratio of final-year biomass to biomass at MSY estimated by
surplus model. 
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Age - structured model

To measure sustainability in the long term (15 years), different levels of extraction were simulated, with different factors that
multiply  the selection pattern  to obtain  the instantaneous  fishing  mortality  rates  by  age.  The projections  at  constant  annual
instantaneous fishing mortality rates (F) for the different models are shown in Figure 17.  Different scenarios were proposed, based
on the value of F associated with the estimation of CBA and increases and decreases of 10, 20 and 30% of this value.

MODEL 1 MODEL 2

MODEL 3 MODEL 4

Figure 17.Projections at constant annual instantaneous fishing mortality rates (F)

Synthesis of the results and management recommendations for 2020

From the joint work developed in the meeting of the current year, the Grupo de Trabajo de Recursos Costeros agreed to formulate
the following recommendations for the catch of Brazilian flathaed for 2019 and 2020 in the area of the Treaty.

CBA 2019-2020           

 Age – structured model *  
Surplus production 
model **

Model*** ME1 ME 2 ME 3 ME 4 MG1

Risk 10% 50% 10% 50% 10% 50% 10% 50% 50%

2019 5876 9492 5175 8004 6178 10223 5129 6483 6998

2020 5950 8615 5464 7656 6169 9099 5252 6193 6536
            

M1 M2 M3 M4
VB 65.954 66.516 62.825 65.471 B2019 40.710
B2018 34.614 30.208 35.098 29.543 BMSY 33.370
SSBV 59.315 59.147 56.502 58.223 B2019/BMSY 1,22
SSB2018 27.903 23.78 28.313 23.596 B2019/K 0,6101
SSB2018/ SSBV 0,47 0,40 0,50 0,41 F2018 0,1744
f2018 0,35 0,43 0,35 0,43 FMSY 0,1853
            
* E Biomass final year (B2018), Virgin Biomass (BV), Spawning Biomass final year (SSB2018), Virgin Spawning Biomass (SSBV).
** Surplus model: Maximum Sustainable Yield (MSY), Fishing mortality at MSY (FMSY), Biomass at MSY (BMSY),
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*** ME1 índice flota argentina CPUE Ib-Ic (kg/día) + Ic VMS y h=0,8. ME2: CPUE Ic (kg/día) + campaña + Ic VMS y h=0,8. ME3: CPUE Ib-Ic (kg/día) + Ic VMS y h=0.9 y M:
0,22. ME4: CPUE Ic (kg/día) + campaña + Ic VMS y h=0,9. MG1: CPUE 2artes (kg/día).

In the year 2020, Argentina conducted an analysis of new data available in terms of landings and estimated abundan ceindices.
Argentine landings of this species during 2019 in the Treaty Area and adjacent jurisdictional waters were 7,589 t, 8% higher than
the 2018 landing (Rico and Lagos, 2020a). These landings exceeded the TAC established for the species in 2019, which was 5,800 t,
with 500 t of administrative reserve (Resolution CTMFM No. 04/2019) (Rico et al., 2020). If the landings declared to the CTMFM are
considered, the TAC was exceeded by 8.9% and with respect to total landings north of 39°S, it was exceeded by 20.5% (Figure 18).

Figure 18. Landings north of 39°S.  Dashed line: Total Allowable Catches established by the CTMFM.

The increase in the catches of this species in 2019 can be related to the increase in fishing effort, as evidenced by a greater number
of vessels from the master fleet operating on the resource, which years earlier had migrated to other fisheries and during 2019
returned to fish in the Buenos Aires Coastal Ecosystem (ECB) (Rico and Lagos, 2020a).

The results of the stock assessment obtained from the application of structured models in the period 1934-2018 indicated that the
current reproductive biomass would be between 40% and 50% of the virgin reproductive biomass (BRV), that is, at or above the
target biological reference point (40% BRV) (Rico et al., 2019) (Figure 19).

Figure 19. Landings north of 39°S, trend of reproductive biomass and Biological Reference Points (0.4 and 0.2 of the reproductive biomass).

Abundance indices estimated with data from the Argentine commercial fleet for the period 1999-2019, from fishing statistics (Rico
and Lagos, 2020b) and obtained from VMS records (García and Martínez Puljak, 2020) showed a decreasing trend in the last year
(Figure  20).  The abundance  index estimate from  Argentine  research  survey  carried  out  in  2019 showed  a  slight  recovery  in
abundance, compared to that of 2013 (Rico and Cortés, 2020) (Figure 20).

Figure 20. Landings north of 39°S; CPUE series and abundance indices from research surveys.
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Based on this new information and the results of the stock assessment conducted in 2019, it was considered relevant to use the
results of the CBA estimates for 2020 presented by the GT Costero in June 2019 and it was suggested that catches should not
exceed 5,700 tons during 2020; a value that arises from considering the more conservative recommendations of the 2019 analysis,
with an associated risk of 10% (Rico et al, 2020).

Current management measures

 Resolución  CTMFM Nº 10/00  (Modifica  Art.  1  Resol.  7/97).   Corvina,  pescadilla  y  otras  especies  demersales.  Norma
modificando eslora máxima/total de buques autorizados a operar en un sector de la Zona Común de Pesca.

 Resolución CTMFM Nº 13/19  . Norma estableciendo la CTP 2019 para la especie pez palo (Percophis brasiliensis) en el área
del Tratado. 

Trade1

Within the coastal species, the Brazilian flathead is a very important resource for the fleet that operates in the Buenos Aires area,
since it is processed for consumption in frozen fillet, H&G and whole.

In  terms  of  physical  volume,  Argentine  exports  of
Brazilian flathead between 2011 and 2019 have averaged
2,410 tons, remaining relatively stable with a maximum of
3,391 tons in 2011 and a minimum of 1,972 tons in 2014.
The share  of  this  specie  in  the total  exports  of  fishery
products did not exceed 0.55% in 2019 (Figure. 21).

The average price per ton of Argentine exports decreased
slightly between 2011 and 2019, reaching in those years
values, expressed in US dollars (USD) FOB, of 3,190 and
3,513,  respectively.  In  2011,  exports  of  this  species
reached a value of USD 10,817,697, equivalent to 1.5% of
the  total  exported  in  fishery  products  while,  in  2019,
Brazilian  flathead  exports  value  (USD  9,544.000)
contributed 0,51% to the total exported.

Figura  21. Brazilan  flathead  contribution to  the  total  volume  (t)  of  fishery
products exported by Argentina between 2011 and 2019.

The main destinations for  Argentine exports  of  Brazilian flathead in 2019 were Thailand,  Australia  and China,  which together
account for almost 78% of the total exported (Figure 22). 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 Argentina. In 2019, the fish frozen fillets
was exported 2,717 tons at an average price of USD 3,513).

1 La información para el desarrollo de este capítulo proviene de los informes anuales sobre comercialización de productos pesqueros elaborados por 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 propias adyacentes y pueden incorporar desembarques
correspondientes a otras unidades de manejo, como por ejemplo el pez palo capturado en El Rincón.
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Figure 22. Brazilian flathead. Main export destinations in 2019.
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