
Resource identification [link   1  ]
Taxonomy
Class: Chondrichthyes 
Subclass: Elasmobranchii 
Order: Squatiniformes 
Family: Squatinidae 
Specie: Squatina guggenheim 

Common name
Argentine: pez ángel, angelote, escuadro
Uruguay: angelito
Brazil: cacao-anjo
English name: angular angel shark

External distinguishing characteristics
Flattened body, covered with scales and spines or tubercles on the midline of the dorsum. Head broad and short. Eyes on posisicón
dorsal and small. Five gill slits lateral, partially covered by the dorsal fins. Two small dorsal fins, located on the tail.
Coloration, dark brown back, white spots can be diffuse or less. Belly white.

Distinction of similar species in the area

Research developed in southern Brazil and Uruguay defined the occurrence of three species in the region:  Squatina argentina,
Squatina guggenheim and Squatina occulta. It has been proven that at least the first two live in Argentine waters, S. guggenheim
being the most coastal and abundant. This species is distinguished from S. argentina because it has thorns or tubers in the midline,
the maximum size and the first sexual maturity are smaller, it has only one functional ovary (both are functional in S. argentina) and
it lives in waters of less depth (Vooren and Da Silva 1991, Cousseau and Figueroa 2001) [link 2] [link 3].

Distribución geográfica y unidades poblacionales

S. guggenheim is a species is distributed from Espirito Santo (23ºS, Brasil) to
Rawson, Argentina (43º S) between 10 and 80 m (Vooren and da Silva 1991,
Cousseau and Figueroa 2001, Cousseau and Perrotta 2013) (Figure 1). Paesch
(2006) identified the angular angel shark as a widely distributed species and
abundant in the internal shelf, which agrees with that observed by Díaz de
Astarloa et al., (1999) and moderately distributed (common or abundant) in
the  external  shelf.  Cousseau  (1986)  and  Figueiredo  (1977)  located  it  at
depths of up to 150 m, while Paesch (1995) recorded it at all times of the
year between 34º30'S and 37º00'S, at depths of 100 to 200 m. This species is
one of the dominant species of the group of permanent resident species in
the Brazil southern shelf (Vooren, 1997), where gravid females that live at
depths  greater  than  20  m  most  of  the  year,  migrate  during  spring  and
summer to waters more shallow to give birth. 

Figure 1. Distribution of angular angel shark (Squatina guggenheim) in southwestern
Atlantic. (Cousseau and Perrotta, 2013).

Population and management units

In  Argentina,  the  administration  of  the  angular  angel  shark fisheries  is  carried  out  from  two  management  units:  the  first
corresponds to the area of the Treaty and is administered jointly by the CTMFM and the second, corresponding to El Rincon is in
charge of the Authority of Argentine fishing application. The fishery for this species in the Treaty area in Uruguay is under the
administration of the CTMFM.

http://ctmfm.org/upload/biblioteca/202102/sg_enlace-3-161307856661.pdf
http://ctmfm.org/upload/biblioteca/202102/sg_enlace-2-161307855516.pdf
http://ctmfm.org/upload/biblioteca/202102/sg_enlace-1-161307853657.pdf
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Biology and Ecology   

Growth

Colonello et al., (2006) [link 4] based on the analysis of information obtained from ten bottom-trawl research cruises  conducted
between March 2000 and December 2003 by the Instituto Nacional de Investigacion y Desarrolla Pesquero  (INIDEP) between 34°
and 42° S, estimated through the Gompertz model the embryonic growth.  The estimated values for each parameter were the
following: L∞ = 257.7 ± 11.7; K = 0.015 ± 0.0016 and t0 = -11.6 ± 4.5. The size at birth obtained was consistent with those calculated
in previous estimates (250 mm LT, Cousseau 1973 [link 5], Sunyé and Vooren 1997).

Colonello (op. cit.) indicated the presence of term embryos as well as neonates supports a parturition season in spring and early
summer. Some neonates and young of the year were recorded in autumn, but they were absent in winter. They also estimated the
minimum size of free-living pups approximately in 270 mm, after a gestation time of ten to twelve months, which coincides with
that observed by Sunyé and Vooren (1997) for the same species in southern Brazil.  The presence of term embryos as well  as
neonates supports a parturition season in spring and early summer. Colonello (2005) determined that the maximum size observed
in the Rio de la Plata and its maritime front corresponded to 920 mm in females and 865 mm in males. The author estimated a TL 50

at 715.2 mm for females (77.7% of the maximum TL) and for TL 50 males at 720.2 mm (83.2% of TL). It should be noted that, unlike
other shark species,  vertebrae do not represent valid structures  for determining the age of individuals in this genus of sharks
(Natanson and Cailliet 1990), so both the age at maturity and the longevity of the species are strictly unknown (PAR-Shark, MTFMC
2018).

Reproduction 

S. guggenheim is a lecitotrophic viviparous species (Colonello et al., 2007). Females have only one functional left ovary, but both
uteri are developed and functional. The reproductive cycle includes two alternating periods, one of oocyte maturation and the
other of gestation. In the first, a litter of 4 to 8 oocytes is prepared which can reach 5.5 cm in diameter and weigh 60 g (Colonello et
al., 2007). During this process, which takes about two years, the " uterus " is empty. Ovulation takes place between October and
December and the gestation is about 12 months long. Term embryos reach 27 cm LT, birth occurs between late spring and early
summer, and between 2 and 9 embryos are born per litter (Sunye and Vooren, 1997; Colonello et al., 2007). Four reproductive
stages are distinguished: 1) juvenile, 2) adult females without embryos with small oocytes, 3) adult females without embryos with
large oocytes, and 4) females with embryos. The analysis of the gonadosomatic and hepatosomatic indexes, suggests that stages 2
and 3 have duration of one year each. The reproductive cycle of the females is estimated to be biannual or triannual, with one or
two years of oocyte development and one year of gestation (Vooren and Klippel, 2005; Colonello et al., 2007a, Awruch et al., 2008).

The LT50% sexual maturity size was estimated for females at 71.3 cm and 77 cm for the Rio de la Plata estuary and El Rincón area
(southern Buenos Aires Province, Argentina) respectively, and for males 72.5 cm in the Rio de la Plata and 75.0 cm in the El Rincón
area (Colonello et al., 2007).

In this species, the high level of maturity (80%), the three years of the reproductive cycle in females (two years of the ovarian cycle
and one year of gestation), the low number of offspring per litter (Colonello et al., 2007, Awruch et al., 2008 [ link 6] and the arrival
of  adult  individuals  to the coastal  region  for  reproductive  purposes,  demonstrate  its  high sensitivity  to  intensive  commercial
exploitation (Colonello et al., 2007). On the other hand, reproductive parameters (mean size at sexual maturity, fecundity and
fertility) vary with increasing latitude, being higher in the San Matías Gulf (Awruch, 2000; Awruch et al., 2008) and adjacent waters
with respect to the Rio de la Plata region and its ocean front (Colonello et al., 2007).

Feeding

The angular angel shark fish was composed of 33 prey, most of which corresponded to demersal teleosts, but also the presence of
chondrichthyes,  crustacean  decapods  and  cephalopod  mollusks.  The  prey  consumed  in  greater  proportion  was  Cynoscion
guatucupa, followed by Prionotus nudigula, Engraulis anchoita and Raneya brasiliensis (Vögler et al., 2003; Colonello, 2005).

It is a stalking visual predator that remains semi-buried in the background and that feeds mainly in twilight hours. It consumes a
large amount of food in short periods of time, followed by long periods of digestion with little or no intake (Cousseau and Perrotta
2013).

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 7] [link 8]. 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
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http://ctmfm.org/upload/biblioteca/202102/sg_enlace-8-161307861940.pdf
http://ctmfm.org/upload/biblioteca/202102/sg_enlace-7-161307860313.pdf
http://ctmfm.org/upload/biblioteca/202102/sg_enlace-6-161307859224.pdf
http://ctmfm.org/upload/biblioteca/202102/sg_enlace-5-161307858340.pdf
http://ctmfm.org/upload/biblioteca/202102/sg_enlace-4-161307857676.pdf
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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 9] 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.

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

The seasonal presence of neonates in the ZCP allows us to suggest that S. guggenheim carries out seasonal longitudinal migrations
between 34° and 42° S. These migrations would produce a greater abundance of adult individuals towards the end of spring and
early summer, which would approach the coast to reproduce (Figure 2). The abundance of  angular angel shark in this area was
greater during spring and summer than during winter (Figure 3) (Colonello et al., (2007).

The distribution of this species in the ZCP is associated with temperature, both in spring and in autumn. The highest catches of the
species were recorded at temperatures that varied between 13.2 and 18.5º C, during the spring and between 7 and 15º C, in
autumn. Also, the highest concentrations (80% of the population) were located in a narrow range of salinity (33.4-33.5 ups) mainly
in the spring (Vogler et al., 2008) [link 10].

  
 Primavera

Verano Otoño Invierno

Figure  2.  Distribution of  neonates and young-of-the-year  (>300 mm de TL)  angular  angel  sharks  (S.  guggenheim)  during  spring  and summer
(December and February), autumn (May), and winter (August). Crosses are positions where samples were taken but no neonates or young of the
year were obtained, dots indicate presence of neonates and/or young of the year. Modified  from Colonello et al., (2007).
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Figure 3. Density (Kg/km2) of angular angel sharks during spring (November and December) and winter (July and August). Modified  from Colonello
et al., (2007).

Fishery

More than 80% of the annual volumes landed from this specie correspond to catches made between 34° and 42° S at depths less
than 50 m (Figure 4).

Together with the narrownose smooth-hound shark (Mustelus schmitti) and the rays (family Rajidae) they are the most exploited
chondrichthyan in the area of the Treaty of the Rio de la Plata and its Maritime Front. From the coast to the 50 m isobath, the
angelfish is  captured mainly by the Argentine industrial  fleet as part of  the multi-species demersal fishery known as "variado
costero" and by the Uruguayan fleet Category B (Figure 5).

Figure 4. Angular angel shark fishing areas in 2008 by the Argentine
fleet.  The  color  scale  indicates  catches  in  kilograms  for  each
minimum unit of information (5 mi n x 5 mi n).

  

Buenos
Aires

Mar del
Plata

Quequén

Faro
Querandi

50° O51° O52° O53° O54° O55° O56° O57° O58° O59° O60° O

33° S

34° S

35° S

36° S

37° S

38° S

39° S

40° S

41° S

R.Costero

R.Altura

Figura 5. Statistical fishing rectangle with indication of the coastal region
and the Treaty Area of the Rio de la Plata and its Maritime Front.

The recent history of this fishery indicates that the capture of angular angel shark by the Argentine fleet represents more than 90%
of the total in the Treaty area. The maximum value recorded was in 2010 with volumes in the order of 3,700 tons. Although the
catch decreased from 2015 onwards, a recovery of 7% was observed in 2019 compared to 2018 (Figure 6). The monthly trend
indicates that the largest catch is recorded between January and April, mainly from 2013 onwards (Figure 7), while in previous
years an increase in catch was observed between October and December. The largest landing of this species by the Uruguayan fleet
corresponded to 443 tons in 2008 and the minimum in 2012 with 27 tons. In 2019, 154 t were reported by the Uruguayan coastal
fleet (Figure 6).
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Figure 6. Angular angel shark catch declared by Argentina and Uruguay in the area of the Treaty. 

Figure 7. Monthly trend of angular angel shark catches landed by Argentina and Uruguay in the Treaty area.

Relative abundance indices

Four series of indices of abundance were used for the stock assessment in 2020, two of which were estimated from data from the
Argentine commercial fleet and the rest from research vessel surveys carried out in INIDEP and DINARA BIPs. These are presented
in Figure 8.
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Figure 8. Abundance indices applied to S. guggenheim stock assessment in the Treaty area.

After evaluate the different available abundance series and the different models and their fitted, the GT Condrictios agreed to use, in
order to describe the variations in the population biomass of angular angel shark, to estimate the biologically acceptable catches for
2020 and to the projections considering different exploitation scenarios-, Schaefer's surplus biomass logistic model, adjusting its
parameters by Bayesian inference.
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Status of fishery resource

Surplus production model 

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
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where Bt is the biomass in year t, r is the intrinsic population growth rate, K is the population carrying capacity,  and Ct is the
commercial catch in year t.

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.

The  Bayesian  statistics  require  the  use  of  a  likelihood  function  L(data|θi),  the  probability  of  obtaining  data  under  the
assumption that they are generated by a model containing parameters θi as in frequentist statistics. The key aspect of Bayesian
analysis is the use of prior probabilities p(θi). Prior probabilities allow for introducing information from expert judgment and from
former data, prior to obtaining the actual set of data, and for characterizing uncertainty in the unknowns with the use of probability
distributions for them. The prior distribution is updated by the data in Bayes theorem in order to compute the posterior probability,
probability that a given state of nature i is true conditioned on the data P(θi|data). A state of nature is one potential realisation of
the set of all possible values for θi.

P (θ|datos )αP (datos|θ) P (θ)

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 (Pt  = 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 model was fit by abundance indice derived from research vessel surveys and CPUE data. The
state equations are rewritten as:

P1|σ
2=e

u1

Pt|Pt−1 , K ,r ,σ 2=(Pt−1+rPt−1(1−Pt−1)−
Ct−1

K)e
ut

,   t = 2,…,N
while the observation equations for the four indices considered had the following form:
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t
|Pt ,q1 , τ 1
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INOM
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where ut are i.i.d. normal with mean 0 and variance σ2 and vt are iid normal with mean 0 and variance τ2 . Because the abundance
indices were not estimated at the beginning of the year, the proportion of Pt included in the observation equations will be replaced
by Pt + T (Pt+1-Pt), where T can take values from 0 to 1 and indicates the time of year for which the abundance indices were
estimated. The value of T corresponding to the fleet index will be assumed equal to 0.5 and that of the research vessel indices equal
to 0.916.

Bayesian inference is then based on the posterior distribution of the unobservable given the data. We assume that the parameters
K,  r,  q1,  q2,  σ2,  ԏ1

2 y  ԏ2
2 are independent a priori. The priori distributions of the parameters K, r, q1, q2, σ2 and ԏ2 were specified

based on biological knowledge and previous stock assessments are detailed below:

Parameter Prior
K log(K ) U (log (27590) ; log (79965))
r r ~ log N( μr ,σ r

2 ); μ_r=-2,858434 y 
σ_r^2=0,3239033.

Catchability parameter q1~ Gamma-inversa (0,001;0.001)
q2~ Gamma-inversa (0,001;0.001)
q3~ Gamma-inversa (0,001;0.001)
q4~ Gamma-inversa (0,001;0.001)

Process and observation error σ2 ~ Gamma-inversa (190;0,8)
τ2

1 ~ Gamma-inversa (90;0,8)
τ2

2 ~ Gamma-inversa (90;0,8)
τ2

3 ~ Gamma-inversa (90;0,8)
τ2

4 ~ Gamma-inversa (90;0,8)

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:

p (K ,r , q1 ,q2 ,q3 ,q4 ,σ 2 , τ1
2 , τ 2

2 , τ3
2 , τ 4

2 , P1 , . . . , PN , ICPUEnom1
, . . . , I CPUEnomN

, IGLMest1
, . . . , IGLMestN

IGLM 1
, . . . , I GLMN

, I NOM 1
, . . . , I NOMN

)∝ p

p (K ) p(r ) p (q1 ) p (q2) p(q3 ) p(q4 ) p (σ 2) p (τ1
2 ) p ( τ2

2) p (τ 3
2 ) p( τ4

2 ) p (P1|σ
2)

∏ ¿
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N
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Results
Schaefer model  fit to the CPUE (kg/day),  CPUE (kg/hVMS) and  abundance indices derived from research vessel  survey data is
presented in Figure 9.

Figure 9. Catch-per-unit-effort observed (crosses) and predicted (solid line). 
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Table 1 presents stock assessment parameters and the indicators of resource productivity. The estimated biomass trend showed a
rapid decrease until 1994, a period of slower decline (between 1995 and 2014) and another of relative stability between 2015 and
2019 (Figure 10). 

Table 1. Mean estimates of intrinsic growth rate (r), carrying capacity (K), maximum sustainable  yield  (MSY), CR2020: replacement yield,  biomass
to produce maximum sustainable yield (BMSY), Ratio of stock biomass in the current year to stock biomass at MSY B2019/BRMS, Ratio of current stock
biomass to average unfished biomass B2019/K, Fishing mortality rate at MSY. 

Figure 10. Biomass total of angular angel shark.

Kobe plots with the reference indices of MSY Total biomass (B/BMSY) and fishing mortality (F/FMSY) estimated by the global model
were used to visualize the evolution of the biomass and the current status of the angular angel shark stock. Analysis of the Kobe
plot indicated that the angular angel shark biomass would be at a sub-optimal level and that the fishing mortality rate would be less
than optimal in Case 1, while in Case 2 the fishing mortality rate would be higher than optimal (Figure 11). Analysis of the situation
for the year 2019 showed that the risk of biomass being below the PBRO is 39% and 84% for Case 1 and Case 2 respectively (Figure
11).

Figure 11. Kobe plot. Current status of the angular angel shark population.
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Caso 1 Caso 2
r 0,135 0,17
K 66.058 61.586

MSY 2.177 2.612
CR 2020 2.092 2.24
B0 65.611 27.831
B2020 28.577 19.513
BRMS 33029 30793
B0/K 0,999 0,454
B2020/K 0,443 0,328
B2019/BMSY 0.978 0.719
FMSY 0.0675 0.0852
F2019 0.0607 0.0897
F2019/FMSY 0.944 1.051
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Biomass projections

The projections at constant catch indicated that in Case 1 the risk conditions associated with the PBRO would be reached with a
constant catch of 1,910 tons. In that case, the risk condition associated with the PBRL would be reached with an annual catch of
1,950 tons (Figure 12). For Case 2, the catch level that would allow the risk condition associated with the PBRO to be met was 1,830
t, while the catch value that would allow the condition associated with the PBRL to be met was 1,900 t (Figure 12).

Figure 12. Model projections of the total biomass of angular angel shark, made at different constant exploitation rate.

Projections made with different constant fishing mortality rates (F) indicated that in Case 1 the risk condition associated with the
PBRO would be achieved, in the long term, by applying an F equivalent to 88% of the MSY, while the risk condition associated with
the PBRL would be achieved by applying an F equivalent to 127% of the MSY (Figure 13). In Case 2, the condition associated with
the PBRO would be reached by applying a fishing mortality rate of 82% of the F MSY, while the condition associated with the PBRL
would be reached by applying an F equivalent to 127% of the FMSY (Figure 13).

Figure 13. Projections of angular angel shark biomass for different levels of constant fishing mortality. The trend in biomass is 
indicated and projections are presented for the cases selected for risk analysis (Cases 1 and 2). The shaded area corresponds to the 
95% credibility intervals. MSY: fishing mortality rate at MSY.
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Synthesis of the results and management 

From the joint work developed in the meeting of the current year, the Grupo de Trabajo de Condrictios agreed to formulate the
following recommendations for the capture of angular angel shark for 2020 in the area of the Treaty.

Surplus production model
Model* M1 M2
RC2020 2.092 2.240
MSY 2.177 2.612

 
BMSY 33.029 30.793
B0/K 0,999 0,454
B2020/K 0,443 0,328
B2019/BMSY 0,978 0,719
FMSY 0,0675 0,0852
F2019 0,0607 0,0897
F2019/FMSY 0,944 1,051

*Surplus model: Maximum Sustainable Yield (MSY), Fishing mortality at MSY (FMSY), Biomass at MSY (BMSY),
carrying capacity (K), FMSY fishing mortality rate at MSY.

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 05/09  , que establece buenas prácticas de pesca para condrictios, prohibiendo el uso de “bicheros”
y el aleteo.

 Resolución CTMFM Nº 09/13  , que establece un máximo de desembarque de peces cartilaginosos por marea.
 Resolución CTMFM Nº 06/20  . Norma estableciendo la captura total permisible de la especie pez ángel/angelito (Squatina

guggenheim) para el 2020 en la Zona Común de Pesca. 

Trade

In  terms  of  physical  volume,  Argentine  exports  of
angular angel shark between 2013 and 2016 averaged
427 tons, remaining stable with a maximum in 2014 of
532 tons.  The volume exported in 2019 decreased by
23% compared to 2016. The participation of this specie
in the total exports of fishery products did not exceed
0.13% in the period considered (Figure 14).

The  average  price  per  ton  of  Argentine  exports  of
angular angel shark increased between 2013 and 2019,
reaching in those years values, expressed in US dollars
(USD) FOB, of  3,440 and 3,981, respectively.  In 2013,
exports  of  this  species  reached  a  value  of  USD
1,527,000, equivalent to 0.10% of the total exported in
fishery products while, in 2019, the value of angelfish
exports (USD 916. 000) contributed 0.05% to the total
exported.
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Figure 14. Angular angel shark. Contribution to total volume (tons) of fishery 
products exported by Argentina between 2011 and 2019. 
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The main destination of Argentine exports in 2019 has been Brazil totalling almost 99% of the total exported. The angular angel
shark in frozen fillets was the higher product exported in a total of 284 tons at an average price of USD 3,215.
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