
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) (Fig. 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. In Argentina, the angelfish is
part of the fish set captured by the multispecies fishery that is developed in
the coastal ecosystem of Buenos Aires, called "variado costero" (Carozza et
al., 2001).

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/201904/sg_enlace-3-155637972768.pdf
http://ctmfm.org/upload/biblioteca/201904/sg_enlace-2-155637971890.pdf
http://ctmfm.org/upload/biblioteca/201904/sg_enlace-1-155637969287.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 TL50 males at 720.2 mm (83.2% of TL).

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. During this
process, which covers approximately two years, the uteri are empty. Ovulation takes place between October and December and
the pregnancy is about 12 months. The term embryos reach 27 cm of TL, the birth takes place between late spring and early
summer, between 2 and 8 embryos are born (Cousseau and Perrotta 2013). Colonello et al., (2007) exposed that in females there
are three reproductive stages were observed in adult females: (1) adult, not pregnant females, with low IG and small  ovarian
follicles;  (2) adult,  not pregnant  females, with high IG and large ovarian follicles;  and (3) pregnant  females.  The simultaneous
occurrence of females in stages 1 and 2 indicates that the maturation of the oocytes takes 2 year and implies that the female
reproductive cycle is triennial.

In this species the high size of maturity (80%), the three years of the reproductive cycle in females (two years of ovarian cycle and
one of gestation) (Colonello et al., 2007, Awruch et al., 2008 [link 6]) and the arrival in the coastal area of adult individuals with
reproductive purposes,  demonstrate their high sensitivity to intensive commercial exploitation (Colonello  et al.,  2007). On the
other hand, reproductive parameters (average size of sexual maturity, fecundity and fertility) vary with the increase in latitude,
being higher in the San Matias Gulf (Awruch, 2000; Awruch et al., 2008) and adjacent waters with respect to the Rio de la Plata
region and its oceanic front (Colonello et al., 2007).

Feeding

Colonello (2005) analyzed the eating habits of S. guggenheim through the study of stomach contents of adults and juveniles. 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 (7.3%),  followed by  Prionotus  nudigula (1.7%),  Engraulis  anchoita (1.6%) and  Raneya brasiliensis (1.5%).  Significant
differences were detected in the dietary composition among the four groups, determined by the significantly higher consumption
of invertebrates by juveniles during spring-summer. The number of prey consumed increased with the increase in predator LT.
Likewise, the TL of the consumed teleosts increased with the increase of the TL of the predators, without observing small teleosts in
the diet of the individuals with higher TL.

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
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.
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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 (Fig. 2). The abundance of angular angel shark in this area was greater
during spring and summer than during winter (Fig. 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).

Exploitation 

S. guggenheim, lives from Espirito Santo (Brazil, 23 ° S) to the center of Patagonia (Argentina, 44° S) between 10 and 80 m deep.
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 (Fig. 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 (Fig.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).
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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 fishery of this specie indicates that in 1994, the catch of angular angel shark by the Argentine fishing fleet represented more
than 85% of the total in the Treaty area. The maximum value registered was in 2008 with volumes of the order of 5,000 t. On the
other hand, the landings of this species of the Uruguayan fishing fleet oscillated between 135 and 443 t. In 2016, 2,205 and 66 t was
registered by Argentina and Uruguay respectively (Fig. 6).

4



CTMFM 2017 - Ficha técnica
Pez ángel (Squatina guggenheim)

0

1000

2000

3000

4000

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Ca
pt

ur
a 

(t
)

Argentina
Uruguay

Figure 6. Angular angel shark catch declared by Argentina and Uruguay in the area of the Treaty. 

This species is captured in the coastal region, mainly in the statistical rectangle 3756. As indicated for the case of the narrownose
smooth-hound shark, the angular angel shark is mainly landed by the Argentine fleet with lengths between 18.23 and 24.99 m (Fig.
7). Likewise, the distribution of the catches of the Uruguayan fishing fleet corresponds to the coastal region. The fleet operating on
the resource is  the so-called Category  B whose main target  species is  the whitemouth  croaker (M. furnieri)  and the stripped
weakfish (C. guatucupa) and its by-catch (Fig. 8).

Figure 7. Catch of Angular angel shark during 2008, 2010, 2012 and 2014 by the Argentine fishing fleet.

5



CTMFM 2017 - Ficha técnica
Pez ángel (Squatina guggenheim)

 

2011 2012 2013

2014 2015 2016

-3
8

-3
6

-3
4

-3
8

-3
6

-3
4

-58 -56 -54 -58 -56 -54 -58 -56 -54
Longitud W

L
a

tit
u

d
 S

10

20

30

40

50

Captura (t)

2011 2012 2013

2014 2015 2016-4
0

-3
8

-3
6

-3
4

-4
0

-3
8

-3
6

-3
4

-58 -56 -54 -58 -56 -54 -58 -56 -54
Longitud W

L
at

itu
d

 S

Captura (kg) 100 200

Figure 8. Catch of angular angel shark by the Uruguayan fishing fleet. Figure 8. Continuation. Distribution of the fishing set of the
Uruguayan fleet with the presence of angular angel shark per

year. 

It should be noted that, although this species is captured mainly by fleets operating in the coastal region, in a smaller proportion
there are catches in deep-sea fishing rectangle of the Argentine fleet as well as values corresponding to the Uruguayan Category A
fleet (vessels whose the main target species is Argentine hake and its by-catch that can not operate in the Rio de la Plata (Figures 9
and 10). Percentage catches of Category B in relation to the total catch vary between 90 and 93%. This category is a fleet with an
average of 23 meters in length, 129 GRT and 415 HP.
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Figurea 9. Argentine fishing fleet targeting angular angel shark.

Figure  10. Uruguayan  angular  angel  shark  catch
discriminated by fishing fleet. Period 1977–2010.

In  order  to  obtain  the  abundance  indices  of  angular  angel  shark,  the  GT Condrictios conducted  a  compilation  of  previously
estimated indices based on data from the fishery statistics and research cruises carried out in the coastal region (depths less than
50 m) of the Treaty area. Some of these indices are in different degrees of development (Table 1).
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Table 1. Indices and models applied to the stock assessment of angular angel shark abundance in the Treaty area.

Modelos corridos Modelo Schaefer Modelo Schaefer
Ajuste Máxima verosimilitud Inferencia Bayesiana

PE
Z 

ÁN
G

EL Período eval. 1983-2016 1983-2016
Índices 1-Flota argentina nominal ponderado con 

esfuerzo en horas (1992-2016)
2-Campaña estandarizado (1994-2013)
3-Flota argentina nominal ponderado con 
esfuerzo en horas (1992-2016), y campaña 
estandarizado (1994-2013)
4-Flota argentina nominal con esfuerzo en 
días (1992-2016)
5-Flota argentina nominal con esfuerzo en 
días (1992-2016), y campaña estandarizado 
(1994-2013) 

1-Flota argentina nominal ponderado con
esfuerzo en horas (1992-2016) 
2-Flota argentina nominal con esfuerzo en
días (1992-2016)

Binicial
B1983 libre

K

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
2017 and to the projections considering different exploitation scenarios-, Schaefer's surplus biomass logistic model, adjusting its
parameters by Bayesian inference using the nominal CPUE series in days, corresponding to the Argentine fleet, for the period 1983-
2016.

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















  t

t
ttt C

k

B
rBBB 11

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. 

)exp( ttt qBI 

where catchability parameter q.

Bayesian nonlinear state–space model

Bayesian goodness of fit was used (Hilborn and Mangel 1997). This approach provides a simple way of using additional information
to build prior distribution for model parameters. In this statistical framework, the probability of the hypothesis given the data or
posterior probability distribution Pr {Hi ⁄data} was estimated with the following equation:

where L is the likelihood of the data given the hypothesis and Prior is the prior probability distribution of each hypothesis that
summarizes all previous knowledge.
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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
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Because of the conditional independence assumption of the relative abundance indices given the unobserved states, the sampling 
distribution is: 
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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:
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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 fit to the CPUE (Kg/day) data is presented in Figure 11.
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Figure 11. Catch-per-unit-effort (CPUE) indices of abundance CPUE (Kg/day) observed (crosses) and predicted (solid line). 

Table 2 presents stock assessment parameters and the indicators of resource productivity. Figure 12 shows the trend of the total
biomass estimated by the model and the corresponding exploitation rate. It was observed that between 2013 and 2015 the total
estimated biomass was below the PRB (BRMS 21,310 t) recovering from that year.
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Figure 12. Biomass total and fishing mortality  of angular angel shark (1983-2016).

Table 2. Mean estimates of intrinsic  growth rate (r),  carrying capacity (K),  catchability  coefficient (q),  σ2:  variance of the error term,  τ2:  CPUE
variance maximum sustainable  yield  (MSY) biomass to produce maximum sustainable yield (BMSY), Ratio of stock biomass in the current year to
stock biomass at MSY B2017/BRMS, Ratio of current stock biomass to average unfished biomass B2017/K, Fishing mortality rate at MSY. 

 Media Desvío MC_error Percentil
2.5

Mediana Percentil
97.5

r 0,26 0,086 0,002 0,123 0,248 0,461
K 42.620 10.510 277,2 25.930 41.420 65.920
q 0,009 0,003 9,07E-05 0,004 0,008 0,016
σ2 0,012 0,006 6,88E-05 0,004 0,011 0,028
τ2 0,008 0,005 3,24E-05 0,002 0,007 0,021

MSY 2.643 729,6 19,23 1.516 2.537 4.333
CR2017 2.485 591,3 13,91 1.439 2.445 3.773
B2016 22.140 7.947 245,3 10.940 20.710 41.080
B2017 22.440 8.151 252,9 11.010 20.990 41.840
BRMS 21.310 5.256 138,6 12.970 20.710 32.960
B2017/BMSY 1,046 0,222 0,007 0,646 1,037 1,492
B2017/K 0,523 0,111 0,003 0,323 0,518 0,745
FMSY 0,130 0,043 0,001 0,062 0,124 0,230
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In order to visualize the biomass trend and the current state of the population of angular angel shark, Kobe diagrams were used
with the referential indexes of the MSY Total Biomass (B/BMSY) and fishing mortality (F/FMSY) estimated by surplus model (Fig. 13).
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Figure 13. Kobe plot. Current status of the angular angel shark population.

Biomass projections

To project the total biomass of angular angel shark, different constant exploitation scenarios corresponding to the maintenance of
the replacement catch (CR) and different percentage increases and decreases were considered.  As a reference, the estimated
biological reference point (BMSY) is indicated for each case (Fig. 14).

  

BRMS

CR -35% 1.615 t
CR -25% 1.864 t
CR -15% 2.112 t

CR 2.485 t
RMS 2.643 t

CR +15% 2.858 t
CR +25% 3.106 t
CR +35% 3.355 t

Figure 14. Model projections of the total biomass of angelfish, made at different constant exploitation rate.

Synthesis of the results and management 
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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 2017 in the area of the Treaty.

Modelo Global*
Índice CR2017 RMS
CPUE nominal t/días, 
flota argentina 1992-
2016 - 

2.485 2.643

RMS 2.643
CR2017 2.485
B2017 22.440
BRMS 21.310

B2017/BRMS 1,046
B2017/K 0,523

FRMS 0,130

¿Qué nos dice el modelo
aplicado sobre el estado
del stock?

Podrían establecerse para 2017, niveles de explotación correspondientes al RMS, del orden de las 2.650 t como
captura  total  permisible.  Los resultados indican que la biomasa poblacional  actual  se encuentra a niveles
ligeramente superiores al correspondiente a la biomasa óptima.

CBA estimada  para 2017: 2.650 t

Comercialization

In terms of physical volume, Argentine exports of angular
angel  shark  between  2013  and  2016  averaged  427  t,
remaining stable with a maximum in 2014 of 532 t. The
participation of this specie in the total exports of fishery
products did not exceed 0.15% in the period considered
(Fig. 15).

The average price per ton of Argentine exports of angular
angel shark decreased slightly between 2013 and 2016,
reaching in those years  values, expressed in US dollars
(USD)  FOB,  of  3,440  and  2,932,  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 2016, the value of  angelfish exports
(USD  1,078.  000)  contributed  0.06%  to  the  total
exported.
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Figura  15. Contribución  del  pez  ángel  al  volumen  total  (t)  de  productos  pesqueros
exportados por Argentina en el período 2013-2016.

The main destination of Argentine exports in 2016 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 370 t at an average price of USD 2,839.
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