
SKATES – Familia Rajidae

About twenty species of the Family Rajidae (Class Chondrichthyes) are distributed in the Treaty area. Commonly known as skates,
these  species  constitute,  together  with  the  narrownose  smoothhoundand  the  angular  angel  shark,  the  most  exploited
chondrichthyans of the region. Considering their geographical distribution and the fisheries to which they are subject, two groups
can be established: coastal skates and deepwater skates.

The coastal skates inhabit the coastal strip of the Treaty area, between 34° and 39° S and from the coast to 50 m depth. It is
composed of at least 9 species (Sympterygia bonapartii,  S. acuta,  Atlantoraja castelnaui,  A. cyclophora,  Psammobatis bergi, P.
extenta, P. rutrum, Rioraja agassizi and Zearaja flavirostris (= Z. chilensis, = Dipturus chilensis).

It should be mentioned that the species S. bonapartii and Z. flavirostris have a wide geographic distribution in the maritime areas
south of 34° S, including both the coastal region and the deeper one. However, the highest abundances of S. bonapartii occur at
depths less than 50 m, while Z. flavirostris, the most important of all the skate from the commercial point of view, is concentrated
especially at depths greater than 50 m. A third species,  Psammobatis lentiginosa, inhabit in an intermediate region between the
two previous or ecotone, close to the 50 m isobath, between 34° and 42° S. In the Treaty area the coastal skates are captured by
the fleet Argentine coast that operates on the multispecific fishery called "variado costero" and by the Uruguayan fleet Category B.

The others species of the Family Rajidae, which inhabit in the average and external continental shelf of the ZCP, are included in the
group deepwater skates. Among them, it is worth mentioning as of permanent occurrence in the region: Amblyraja doellojuradoi,
Atlantoraja platana,  Bathyraja albomaculata, B. brachyurops,  B. cousseauae, B. griseocauda,  B. macloviana, B. multispinnis, B.
scaphiops, Psammobatis normani and  P. rudis. In the ZCP this group is captured by the Argentine industrial fleet that operates
mainly on Argentine hake and by the Uruguayan fleet Category A.

COASTAL SKATES

Order Rajiformes
Family Arhynchobatidae
Specie Atlantoraja castelnaui
Common name Raya, raya a lunares
English name Spotback Skate

External characters 

Light  brown  back  and  dark  brown  circular  spots.  Anterior
margin of disc dark grey. Disk wider than long with wavy front
edge, acute snout but not very pronounced. Pelvic fins with a
cleft that divides the fin into two lobes, one narrow anterior
and one wider posterior. Two dorsal fins near the end of the
tail, separated from each other by two or three spines. Dorsal
surface covered by small  spines. An average row of 15 to 21
caudal spines that starts behind the pelvics. Anterior edge of
the  ventral  face  with  spines.  It  is  the  largest  coastal  skate,
reaching a total length of 140 cm.

Distribution

Endemic to the southwestern Atlantic Ocean, it is found from Rio de Janeiro Brazil (22 ° S) to the south of the Gulf of San Jorge,
Argentina (46° 39' S) (Menni y Stehmann, 2000; Bovcon et al., 2011).
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Habitat

Marine species that lives from the coast on sand or mud bottoms. It is found in depths from 9.5 to 220 m (preferably 24-120 m);
salinity ranges from 22.3 to 34.1, and temperatures between 7.1 to 20.2° C (Oddone et al., 2008a, Cortés, 2012). In Argentina and
Uruguay, the distribution of the species is associated with environmental variables and does not present differences associated
with sex or ontogenic stage (Cortés, 2012). In contrast, in Brazil it was observed that juveniles and females inhabit more coastal
areas (Oddone et al., 2008a). In the Rio de la Plata, the species is distributed mainly to salinities greater than 30 and temperatures
higher than 14 ° C (Cortés, 2012).

Reproduction

Oviparous species, with annual reproductive cycle with peak seasons (Colonello et al., 2012). The eggs are wrapped in protein
capsules which are deposited in the bottom. The maturity size LT 50% for males is 91 - 98 cm and for females 105 - 108.9 cm (Oddone
et al., 2008a, Colonello et al., 2012). The minimum maturity size observed in Argentina was 93 and 107 cm TL for males and females
respectively (Estalles et al., 2011b). In the ZCP, 50% of the females catched do not reach the size of first maturity (Oddone et al.,
2005b), while in the Gulf of San Matias, Argentina, the catches of juvenile individuals correspond to 88% for males and 90% for
females (Estalles et al., 2011b). The age of maturity was estimated at 8.6 years (LT50%: 98 cm) in males and 10.6 years (LT50%: 108.9
cm) in females (Hozbor and Massa, 2015).

Feeding

Icyophagous species, feeds mainly on bony fish, followed by decapods, elasmobranchs, molluscs and cephalochordates (Barbini and
Lucifora, 2012). Among the most important teleost fish are  Dules auriga, the banded cusk-eel (Raneya brasiliensis), the Atlantic
midshipman (Porichthys  porosissimus),  the rough scad (Trachurus  lathami),  tonguefish (Symphurus spp.),  The striped weakfish
(Cynoscion guatucupa),  P. porosissimus and the  Prionotus nudigula (Barbini,  2011, Barbini and Lucifora, 2012). Changes in the
composition of species in the diet at the seasonal level are observed, probably due to the distribution of prey species (Barbini and
Lucifora, 2012). When relating the size of the species with its diet, it is observed that it eats fish in all the stages of its life and that
the  crustaceans  are  in  greater  proportion  in  the  smaller  individuals,  while  cephalopods,  elasmobranchs  and  echinoderms
predominate in the sizes higher (Cousseau et al., 2007; Barbini and Lucifora, 2012).

Orden Rajiformes
Familia Arhynchobatidae 
Especie Atlantoraja cyclophora
Nombre común Raya, raya de círculos
Nombre en ingles Eyespot Skate

External characters 

Back uniform light brown. In the center of each wing presents a
dark  brown  circle  that  surrounds  a  smaller  central  diffuse.
Brownish  grey  ventral  face  with  white  irregular  spots.  Disk
wider  than  long,  distance  from  the  cloaca  to  the  snout
approximately equal to the tip of the tail. Front edge slightly
wavy  in  the  females,  strongly  concave  in  males.  Spiracles
slightly smaller than the eyes. Pelvic fins with slits  that  form
two lobes, one narrow anterior and one posterior. Dorsal fins
near the end of  the tail,  separated  from each other  by  two
spines. Dorsal face disc without spines. In the middle line of the
tail, anterior to the dorsal fins, 7 to 10 spines. The males have
three rows of wing spines. On the ventral side the edge of the
snout has thorns.

Distribution

Atlantoraja cyclophora is endemic to the South Atlantic Occidental, occurring in the Brazilian and Bonaerense districts, from Cabo
Frio, Rio de Janeiro, Brazil (22°S) to Golfo de San Jorge, Argentina (47° S) (Menni y Stehmann, 2000; Cousseau y Perrotta, 2000;
Oddone y Vooren, 2004).
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Habitat

Its distribution is mainly coastal, being from 26 to 500 m depth with the greatest abundances at depths less than 100 m (Oddone
and Vooren, 2004, Gomes et al., 2010, Hozbor et al., 2011). In southern Brazil, it was determined that in summer the frequency of
occurrence increases to deeper layers (Oddone and Vooren, 2004). This species is common in southern Brazil, occurs throughout
the year and does not present seasonal variations of abundance, developing throughout its life cycle in this area. Between 34° and
55° S of the west coast of the Atlantic, the species was recorded from 34° to 42° S at depths less than 70 m, with the highest
abundances between 38° and 42° S (Hozbor et al., 2011).

Reproduction

Oviparous species, with annual reproductive cycle. Egg lay occurs throughout the year, with a peak in activity between the months
of April and July (Oddone et al., 2008b). According to the size of the ovigerous capsules, individuals could be born with a size of
approximately  10 cm in total  length,  although the smallest  individual  captured average 23.5  cm, this  is  probably  due to the
selectivity of the art with which they were made the samplings (Menni and Stehmann, 2000, Oddone and Vooren, 2004). The
maximum size recorded for this species is 68.2 cm and 69.5 cm TL for males and females, respectively. The females reach maturity
at greater sizes, TL50% estimated at 46.3 - 48.5 cm for males and 52.8 - 53.2 cm for females (Oddone and Vooren, 2005, Oddone et
al., 2008b). The minimum maturity size observed in Argentina was 49 and 54 cm TL for males and females respectively (Estalles et
al., 2011b). It is observed in the Gulf of San Matias, that the catches of juveniles correspond to 73% for males and 78% for females
(Estalles et al., 2011b).

Feeding

This species has demersal-benthic feeding habits (Barbini, 2011, Viana and Vianna et al., 2014). It feeds mainly on crustaceans and
teleost fish (Barbini, 2011, Viana and Vianna et al., 2014). The crabs Majidae and Peltarion sponosolum and the fish Dules auriga,
Porichthys porosissimus and  Raneya brasiliensis were the main prey in the coastal area of Buenos Aires and Uruguay (Barbini,
2011), and  Achelous spinicarpus and  Dactylopterus volitans predominated in Rio de Janeiro, Brazil (Viana and Vianna, 2014). In
addition,  A. cyclophora is a predator that changes the diet with ontogeny,  the region and the season.  The smaller individuals
consume shrimp and prawns; as the predator increases in size, the consumption of the latter decreases and there is a replacement
by brachyuran crabs and teleost fishes (Barbini, 2011, Viana and Vianna, 2014).

Order Rajiformes
Family Arhynchobatidae
Specie Rioraja agassizi
Common name Raya, raya lisa
English name Rio Skate

External character

Dorsal  face light brown, with two brown spots of oval contour,
surrounded by a white border. Disk wider than long, disk length
less than the length of the tail. The shape of the anterior border is
similar in both sexes. Pelvic fins with a well-marked cloven that
defines two lobes, one narrow and one rounded. It has two dorsal
fins inserted in the posterior third of the tail, separated from each
other by a space somewhat larger than the base of the second.
Absent flow. It has a series of thorns in the middle line, from the
base of the tail to the beginning of the first dorsal.

Distribution

Endemic to the southwestern  Atlantic Ocean,  it  is  found from Espiritu Santo,  Brazil  (20 ° S),  Uruguay,  to northern Patagonia,
Argentina (43 ° S) (Menni and Stehmann, 2000, Muto et al., 2001).

Habitat

Species that inhabit in depths between 6.5 and 100 m, with temperatures between 6.0 and 19.7° C, and salinities of 18.5 to 34.3
(Menni and Stehmann, 2000, Cortés, 2012). The distribution of the species is not associated with environmental variables, not
observing seasonal variations of abundance, nor environmental preferences related to sex or size of individuals. In the Rio de la
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Plata, during winter, the species is associated with temperatures higher than 12° C, and abundance increases with salinities greater
than 29 (Cortés, 2012).

Reproduction

Oviparous species has a partially defined annual reproductive period, with deposition of eggs throughout the year, with a peak in
spring and another possible in summer (Colonello et al., 2007b, Oddone et al., 2007, Oddone et al., 2008c; Estalles et al., 2009;
Oddone and Capapé, 2011). If the species could lay an egg per day, it is estimated based on the average number of eggs observed
per month, that the species would have a fecundity of 124 eggs per year, and if one egg were to be laid every two days then it
would be 62 eggs per year (Oddone and Capapé, 2011). The size of first maturity is varies in relation to latitude. In southern Brazil,
the TL50% of males was estimated at 32.0 cm in males and 40 cm in females (Oddone  et al., 2007). In Argentina, estimates vary
between 47.5 cm and 50.4 cm in males (Colonello et al., 2007b, Estalles et al., 2009) and between 52.0 cm and 57.0 cm in females
(Colonello et al., 2007b; Estalles et al., 2009) The maximum size recorded for this species was 62.9 cm and 70.8 cm in total length
for males and females, respectively (Cousseau et al., 2000; Estalles et al., 2009).

Feeding

The diet of this species throughout its range of distribution is composed mainly of crustaceans, followed by fish, and others of less
importance (Muto et al., 2001, Barbini and Lucifora, 2011, Pasquino et al., 2011). The high observed proportion of stomachs with
content  would  suggest  that  the  species  has  a  continuous  daily  food  habit  (Pasquino  et  al., 2011).  Muto  et  al. (2001),  with
information from the continental shelf of Ubatuba (Brazil), found that 70% of the stomachs analyzed contained shrimp and these
constituted  49% of  the total  number  of  prey.  Fish  were  the most  important  food item in terms of  mass,  while  other  items
presented low values in the Index of Relative Importance. There are seasonal differences in the composition of the diet depending
on the availability of the food, observing, e.g., a higher consumption of bony fish during the winter and higher consumption of
cephalous during the summer (Barbini and Lucifora, 2011). There are no differences in nutrition between individuals of different
sexes; On the other hand, there are differences according to the sizes, observing a greater presence of amphipods in individuals of
small sizes and bone fish in larger individuals (Muto et al., 2001, Barbini and Lucifora, 2011).

Order Rajiformes
Famy Arhynchobatidae
Specie Sympterygia acuta
Common name Raya, raya marron oscura, raya hocicuda
English name Bignose fanskate

External characters

Uniform  light  brown,  muzzle  somewhat  lighter,  transparent,
forming a triangle. The ventral  side is white. Disk wider than
long. Very pronounced snout, similar shape in both sexes. Two
dorsal  fins  near  the  end of  the  tail,  and  very  close  to  each
other.  Very  small  caudal  fin,  joined by  a  fold  to  the second
dorsal. On the dorsal side it has slightly visible and very dense
thorns on the anterior edge of the disc. In the middle line, a
row of 21 notorious spines, ranging from the scapular region to
the first dorsal fin. In adult males five rows of alar spines.

Distribution

Endemic to the southwestern Atlantic Ocean, it is found from Rio de Janeiro, Brazil (22° S) to Golfo San Jorge, Argentina ( 45°43 S)
(Menni y Stehmann, 2000; Oddone y Vooren, 2002; Bovcon et al., 2011).

Habitat

Mainly coastal species up to 188 m depth, preferably depths of around 50 m. In the Brazilian region, it is one of the most abundant
species throughout the year, while in Uruguay it has a high frequency of occurrence in the northern zone (Menni and Stehmann,
2000; Paesch et al., 2014). Its abundance decreases to the south of its distribution, as well as further north, towards Santos (24° S),
where the occurrence of this species becomes rare (Menni and Stehmann, 2000; Pérez Comesaña et al., 2011).
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Reproduction

Oviparous species, with a defined seasonality in its reproductive cycle and an estimated fecundity of 52 eggs per cycle. The egg-
laying period would take place between August and December, with duration of gestation of approximately 4 months, and births
occurring from January to April (Mabragaña  et al., 2014). The marked seasonality observed in this species is due to the coastal
habits, which are subject to more marked seasonal environmental changes than in deep environments (Mabragaña et al., 2014). It
was observed in the laboratory that the sizes of individuals at birth are 7.7 to 8.4 cm in total length (TL) (Oddone and Vooren,
2002).  The maturity size TL50% was calculated in 47.5 cm and 47.8 cm for  males and females respectively. The maximum size
recorded for this species was 57.0 cm for males and 58.5 cm TL for females (Pereyra et al., 2012, Mabragaña et al., 2014).

Feeding

S. acuta presents a demersal-benthic feeding habit, feeding mainly on teleosts and decapod crustaceans (Barbini, 2011, Barbini and
Lucifora, 2015). The composition of the diet changes in relation to stages of sexual maturity, length, region and season. Among
these variations, the juveniles consume Natantia decapods (Artemesia longinaris), brachyuran crabs, isopods and polychaetes in
greater proportion than adults who feed primarily on teleost fish (Dules auriga,  Engraulis anchoita) (Barbini, 2011; Barbini and
Lucifora, 2015).

Order Rajiformes
Family Arhynchobatidae
Specie Sympterygia bonapartii
Common name Raya, raya marmolada
English name Smallnose fanskate

External characters

Variable coloration,  usually chestnut back, with darker  spots,
and may have brown circular spots  of various sizes. The disc
wider than long. Little pronounced snout. Two dorsal fins near
the end of the tail, separated by a spine. The caudal fin is small,
and is joined by a fold to the second dorsal. The anterior edge
of the disc has spines. Two spines on the inner edge of each
eye, 2 to 6 nuchals, an average of 14 caudal spines.

Distribution 

Species endemic to the southwestern Atlantic Ocean, it is present from Rio Grande do Sul, Brazil (23° S) to the Strait of Magellan, in
southern Argentina (53° S) (Menni and Stehmann, 2000, Massa and Lamilla, 2004).

Habitat

It is one of the most common and abundant species in coastal waters and intermediate continental shelf (Menni and Stehmann,
2000, Massa and Lamilla, 2004). It is found in depths between 5.6 m and 180 m (with records of up to 500 m), temperatures of 7.1
to 21.4° C, and salinities of 13.1 to 34.5 (Menni and Stehmann, 2000; Cortés, 2012). The greatest abundances of this species are
observed in the external zones of estuaries and marshes. The distribution of the species is related to environmental variables,
observing in the Rio de la Plata that the highest abundances are associated with salinities of 26 (Cortés, 2012). In the external
sector of the Rio de la Plata it is found in salinities of up to 14.5 (Mabragaña et al., 2002, Cousseau et al., 2007).

Reproduction

It is an oviparous species. The reproductive cycle is seasonal, with the period of laying from late spring to early summer. Females
lay their eggs in shallow areas near estuaries, so the outer area of the Rio de la Plata is an important breeding area for the species
(Mabragaña et al., 2002, Vooren and Klippel, 2005). In the autumn they move to the internal platform, while the juveniles remain in
the breeding areas (Cousseau et al., 2007). In captivity, the egg laying rate was estimated at 0.5 per day, and the gestation period
was estimated at 135 days (Jañez and Sueiro, 2007, 2009). Estimates of TL 50% maturity vary between 54.5 cm and 65.1 cm in males
and between 59.4 cm and 63.6 cm in females and the minimum maturity observed was 46 and 52 cm TL for males and females
respectively (Mabragaña et al., 2002; Estalles et al., 2011b; Estalles, 2012). The maturity age was estimated at 9 years in both sexes,
a value that represents 47% and 37.5% of the estimated longevity for males and females, respectively (Hozbor and Massa, 2015).

Feeding

The diet is carnivorous, the prey ingested by this species correspond to different levels of the water column, but most live on the
bottom. The main food consists of crustaceans, bivalves, cephalopods, other invertebrates (polychaetes, ascidians, etc.) and fish
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(anchovy, Argentine hake, etc.), varying the importance of these among study areas. There is a relationship between the size of
individuals and their prey: small crustaceans dominate in the diet of juveniles and do not appear in the larger individuals. Fish and
mollusks (bivalves and cephalopods) appear with the highest frequencies in larger individuals (Barrera Oro and Maranta, 1996,
Cousseau et al., 2007, Barbini, 2011, Estalles, 2012).

Order Rajiformes
Family Rajidae
Specie Zearaja flavirostris 
(sinón: Zearaja chiliensis, Dipturus chilensis)
Common name Raya hocicuda, raya picuda)
English name Kite Ray, Large-nose Ray, Yellownose Skate

External characters

The back is  uniform light  brown,  with two oval  spots  at  the
base of the pectorals. The disc is wider than long. The distance
from  the  snout  to  the  cloaca  is  greater  than  that  from  the
cloaca  to  the  tail.  Anterior  edge  oblique,  slightly  wavy  in
females, strongly concave in males. Very pronounced rostrum,
with  a  strong  rostral  cartilage,  visible  through  the  skin,  the
latter in the snout is transparent. Two dorsal fins near the end
of the tail, separated by one or two spines. On the dorsal side it
has a double row of spines on the midline of the snout, at the
level of the rostral cartilage. In the tail a central row and two
lateral, the first formed by 12 to 23 spines.

Distribution

Endemic to South America. It is present in the southwestern Atlantic Ocean, from Uruguay (34° S) to southern Argentina (55° S)
(García de la Rosa, 1998, Cousseau et al., 2007, Silveira et al., 2014).

Habitat

Benthic demersal species, in the southwestern Atlantic inhabits depths from 28 to 435 m, temperatures between 3.5 and 18.8 ° C,
and salinities from 32.1 to 34.3 (García de la Rosa, 1998; Menni and Stehmann, 2000; Kyne et al., 2007; Silveira et al., 2014). It is
observed more frequently between 50 and 150 m (Cousseau  et al.,  2007). Garcia de la Rosa (1998) recorded that the highest
densities were found in the area between 45° and 46 ° S, at depths of 90 m and temperature of 8° C.

Reproduction

It is an oviparous species; the female has both functional ovaries. The minimum maturity size observed in Argentina was 74 and 75
cm TL for males and females respectively. The estimated maturity size in the southwestern Atlantic was 102-106 cm for females
and 83-87 cm for males (Oddone  et al., 2005b). Paesch and Oddone (2008b) observed a decrease in the maturity sizes of the
species, since they calculated a TL50% of 78.5 cm and 81.4 cm for males and females respectively. According to the authors, there are
several  possible explanations  for  this decrease,  among which is  the effect of  higher levels of  fishing exploitation.  There were
significant differences in the estimates of sexual maturity based on latitude. North of 43° S the TL 50% of males was estimated at 80.5
cm TL and of females at 91.3 cm TL, while south of 43° S the estimated values were 67.7 and 89, 5 cm LT, respectively (Colonello
and Cortés, 2014). Zavatteri (2010) estimated that in the southwestern Atlantic females of Z. flavirostris reach maturity age at 17.8
years (TL50%:  94 cm LT) and observed a maximum age of 25 years,  while in the Southeast  Pacific these two parameters  were
estimated at  14  and 18 years,  respectively.  These ranges  determine  that  the  specimens  could  experience  between 4  and 7
reproductive seasons per year during their life cycle. The observed size at birth was between 15.5 and 17 cm (Mariotti, 2006).

Feeding

Species  mainly  ichthyophagous,  demersal-benthic  habits  that  feed  on  a  great  diversity  of  fish  species,  molluscs,  crustaceans,
annelids and echinoderms (García de la Rosa, 1998, Lucifora  et al., 2000, Koen Alonso  et al., 2001; Belleggia  et al., 2016). The
specific composition of prey and the importance of these in the diet vary with the area. Studies conducted to the south of 40° S
observed similar compositions of species in the diet of Z. flavirostris, with variations in the index of relative importance (IRI) of the
same. Lucifora et al. (2000) observed that the diet of the species, in individuals between 45 and 95 cm TL, is composed in 95% of
notenia (Patagonotothen ramsayi), while the remaining 5% is composed of Argentine hake (Merluccius hubbsi), conger (Bassanago
albescens) and pink cusk-eel (Genypterus blacodes). For a larger size range, 26 - 248 cm LT, Koen Alonso et al. (2001) recorded that
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the most important species in the diet was argentine hake (46.6% IRI), followed by Patagonotothen ramsayi (25.7% IRI) and thirdly
the squid (Illex argentinus) (15.8% IRI).

The smaller  Z. flavirostris specimens also feed on benthic prey, mainly from the Acanthoserolis schythei isopods (Lucifora et al.,
2000, Belleggia et al., 2016). The trophic level of Z. chilensis is 4.53 (Belleggia et al., 2016). The composition of the diet depends on
the abundance of prey in the area and its seasonal variations (García de la Rosa, 1998, García de la Rosa et al., 2004, Koen Alonso et
al., 2001, Belleggia et al., 2016).

Indicators of the fishery

Until the mid-1990s,  coastal  skates constituted  a low percentage (<10%) of  Argentine landings corresponding  to the “variado
costero” fishery, and were largely discarded on board. As of that year, the Argentine landings of coastal skates caught in the Treaty
area  increased,  reaching  its  highest  levels  in  2008,  year  after  which  a  declining  trend  is  observed,  which  has  led  to  the
establishment of management to reduce exploitation levels (Resolution CTMFM No. 08/2012, CFP Resolution No. 04/2013). 

Although in 2014 and 2015, the catch landed of this group of species by the Argentine fleet reached more than 5,000 t, as of 2016 it
does not exceed 3,600 t on average. Uruguay, on the other hand, with the exception of 2016 (417 t) does not reach 80 t annually
(Fig. 1).

Figure 1. Catch landed of coastal skates by Argentine and Uruguayan fleets.

Figure 2 indicates the grid with the largest catches of skates by the Argentine fleet during the 2014-2017 periods. The coastal fleet
with lengths between 18.23 and 24.99 m was the one that landed the largest proportion of coastal skates. The highest skates
catches were reported in two main areas: one associated with the 50 m isobath between latitudes 36 and 38°S; and the other at
greater depths between 39° and 40°S. Between 2014 and 2016, the catches were reported in the area near the 50 m isobath.

Figure 2.  Argentine industrial fleet. Catches of skates between 2014 and 2017, in the area of the Treaty of the Rio de la Plata and its Maritime Front
by statistical grid.
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Regarding the Uruguayan fleet, between 2015 and 2018, the reported catches were less than 100 t. Figure 3 shows the spatial
distribution of the skates catches corresponding to the Uruguayan fleet.
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Figure 3. Uruguayan industrial fleet. Catches of coastal skates declared
between 2015 and 2018, in the area of Treaty of Rio de la Plata and its
Maritime Front by Statistical rectangles.

Although landings  of  coastal  skates  from the Treaty area occur  throughout  the year,  fishing in this  group shows seasonality,
increasing in the warmer months (Fig. 4). There is also an increase in extractive activity in the summer of 2017.

Figure 3. Monthly trends in landings of coastal skates from the Treaty area (2014-19).

Status of fishery resource

A Surplus  Production Model,  fitted by Bayesian inference,  was used to estimate the abundance of coastal  skates, allowing the
incorporation of uncertainty in the annual biomass (process error) and uncertainty in the observed indices of abundance, associated
with measurement and/or sampling (observation errors). A reparameterization expressing Biomass values as a function of K (Pt=Bt /
K) was used to facilitate the convergence of the Markov Monte Carlo chains towards the a posteriori distribution. Processing and
observation errors are assumed to be log-normal. 

The fit of this model was made from three series of abundance indices, one of which was estimated from data of the Argentine
commercial  fleet  and  the  others  from  INIDEP  and  DINARA  research  surveys.  The  series  corresponding  to  the  fleet  data  was
estimated from the annual average of the CPUEs (t/ day) per fishing trip, using the unit of effort as the duration of the trip in days
(ICPUE(d)). The series of data corresponding to the Argentinean surveys was estimated from a Delta model with a stratified sampling
design (IGLM) and, in addition, the nominal value of the index of the surveys carried out by the Aldebarán B/I.

The results of the fit of the models are presented below. Case 1 included an index of Argentine fleet CPUE (Kg/day 2004-2018) and
an index of standardized abundance from Argentine research surveys. Case 1.1 was fitted with the previously mentioned indices and
with the nominal abundance series from Uruguayan surveys (Fig. 5).
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Figure 5. Relationship between observed (black dots) and estimated (continuous line) indices of abundance for skates
in the Treaty area obtained from a Bayesian Surplus Production Model.

For both cases, the total biomass estimated trend remained stable until 2014, increasing towards the end of the diagnostic period
(Fig. 6).

Caso 1 Caso 1.1

Figure 6. Total biomass of coastal skates estimated from a Bayesian Model of Surplus Production Space State. The shaded area corresponds to the
95% credibility intervals.

The status of the resource was diagnosed by 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% BMSY 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.

Analysis of the Kobe Plot showed differences in the resource status in each case analysed. The probability that the coastal skates
biomass is at a lower than optimal biomass level and that the fishing mortality rate is higher than optimal was 68 and 98% for each
exercise (Fig. 7).
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Caso 1 Caso 1.1

Figure 7. Kobe plot of biomass (Bt) and fishing mortality (Ft) relative to MSY trajectories obtained from surplus
model. The isolines indicate the probability intervals for B2019/BMSY and F2019/FMSY. The percentage of these values
in each quadrant of the diagram is indicated.

Biomass projections

Biomass  projections  were  made using  the  assumptions  of:  a)  constant  catch;  and b)  constant  fishing  mortality  rate  (F).  The
maximum observed average age of the coastal skates distributed in the Treaty area was 15 years (Hozbor and Massa, 2013; 2015;
Sammarone and Hozbor, 2019), therefore the projections were made for a period of 15 years. At constant catch, five levels of catch
were evaluated, in each one the replacement catch of 2019 (RC), the maximum sustainable yield (MSY), the total allowable catch
(TAC) established for 2019 (5,500 tons) were assumed as catch for the period 2020-2034, and the last 2 levels correspond to the
catch that allows to reach the conditions imposed for the PBRO and PBRL associated to the biomass. For the projections at constant
F, four levels of F were assessed, in each one 100 and 150% of the fishing mortality rate at MSY (FRMS) was assumed as F for the
period 2020-2034 and the last 2 levels correspond to the percentages of FRMS that allow the conditions imposed for PBRO and
PBRL associated to biomass to be reached. 

Long-term projections at constant catch indicated that the catch value to reach the risk conditions associated with PBRO was 6,200
and 10,000 t and the PBRL was 5,989 and 8,900 t for cases 1 and 1.1 respectively.

Caso 1 Caso 1.1 

Figure 8. Kobe plot of Biomass (Bt) relative to BMYS and Fishing Mortality (Ft) relative to FMSY estimated from projections with different 
levels of constant catch and constant fishing mortality rate (F).
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Figure 8. Continued. Kobe plot of Biomass (Bt) relative to BMYS and Fishing Mortality (Ft) relative to FMSY estimated
from projections with different levels of constant catch and constant fishing mortality rate (F).

Synthesis of the results and management recommendations for 2020

Based on the joint work carried out in 2019, the GT-Condrictios agreed to make the following recommendations regarding the
catch of coastal skates by 2020 in the Treaty area.

RAYAS COSTERAS Modelo Global*
Índice CPUE Kg/día flota argentina 2004- 2018.  CPUE Kg/día flota argentina 2004- 2018.  

Campañas investigación argentinas. Campañas investigación argentinas.
Campañas investigación uruguayas

Caso 1 Caso 1.1
CR2020 5.673 5.420
RMS 5.989 8.578

Punto de referencia CCte FCte CCte FCte
PBRO (50% de riesgo) 6.200 t 6.657 t 10.000 t 16.822 t
PBRL (10% de riesgo) 5.989 t 9.422 t 8.900 t 15.010 t

B0 137.220 120.385
BRMS 65.016 63.180
B2020 73.999 99.384
B0/K 1,048 0,953

B2020/K 0,559 0,783
B2019 / BRMS 1,089 1,537

FRMS 0,0923 0,1376
F2019 0,0549 0,0405

F2019 / FRMS 0,614 0,301

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 17/19  . Norma estableciendo la captura total permisible (CTP) y otras medidas de manejo para las

rayas costeras y de altura para el año 2020 en la Zona Común de Pesca. 
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DEEPWATER SKATES

Order Rajiformes
Family Arhynchobatidae
Specie Bathyraja albomaculata
Common name Raya, Raya de manchas blancas/Raya de lunares 
English name White-dotted skate

External characters

The maximum length recorded for this species was 81.8 cm and
96 cm in TL for males and females, respectively (Cousseau  et
al., 2000).  Dark  grey  brown dorsal  face  with white  and dark
spots. Ventral face uniformly white. Disk wider than long. The
distance from the snout to the cloaca is greater than that from
the  cloaca  to  the  tail.  Front  edge  slightly  wavy  in  females,
concave in males. Pelvic fins with a cleft that forms two lobes,
one smaller anterior and one wider posterior. Two dorsal fins
near the end of the tail, separated from each other by a spine.
Tiny caudal fin. On the middle line three nuchal thorns, a bare
space and after 17 to 23 very strong spines, with the tip facing
backwards.

Distribution

Southwestern Atlantic Ocean from Uruguay, to southern Argentina;  It is found in the southeastern Pacific, up to central Chile
(Cousseau et al., 2007, McCormack et al., 2007a).

Habitat

It is distributed in depths between 55 and 945 m, with higher abundances close to the 100 m isobath (Menni and Stehmann, 2000,
McCormack  et al., 2007a). Its northern distribution limit is probably defined by water temperature, since it is commonly found
following the Malvinas current (Cousseau et al., 2000, Menni and Stehmann, 2000, Cousseau et al., 2007).

Reproduction

Oviparous species, deposit eggs enclosed in ovotecs with an estimated maximum fecundity of up to 32. There are no significant
differences in the maturity size TL50% between males and females, 62.9 cm and 65.4 cm respectively; and both mature when they
reach 86% of the maximum total length (Ruocco  et al., 2006). Differences were observed with the maturity sizes estimated by
Henderson et al. (2005) for the Malvinas area, who estimate size 50% for males 40.0 cm disc width (76.4 cm TL) and for females
41.6 cm (78.5 cm TL) (TL sizes calculated from the LT-AD conversion equation, Ruocco et al., 2006). Based on the estimated 50%
maturity size, females reach maturity at the age of 10 years and males at age 11 (Henderson et al., 2005). In males, the degree of
maturity can be determined depending on the number of alar spines, since these increases with size. According to Ruocco et al.
(2006), the eggs are deposited in autumn in the northern zone and during winter and spring in the central area. This suggests a very
long oviposition period, or the existence of differences in oviposition times depending on the geographical area. The presence of
females with eggs throughout the year supports the first hypothesis (Henderson et al., 2005; Ruocco et al., 2006).

Feeding

It feeds on benthic prey, principally polychaetes and crustaceans, registering a total of 14 taxa as part of the diet of the species
(Sánchez  and Mabragaña,  2002,  Ruocco  et  al.,  2009).  Based on  the Relative Importance Index (IRI)  it  was observed that  the
polychaetes  represented  56.8%,  followed  by  amphipods  (26.7%)  and  isopods  (15.2%)  (Ruocco  et  al.,  2009).  No  significant
differences were observed in the diet between sexes, but on ontogenic variations in the type of feeding, mainly in amphipod
consumption, these being more important in smaller sizes, and increasing the consumption of squid (Loligo gahi) in individuals of
higher size (Brickle et al., 2003; Ruocco et al., 2009).
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Orden Rajiformes
Familia Arhynchobatidae
Especie Bathyraja brachyurops
Nombre común Raya, Raya cola corta
Nombre en ingles Broadnose skate

External characters

The maximum length recorded for this species was 100 cm and 92 cm
for males and females, respectively (Paesch and Oddone, 2008). Disk
wider than long.  Two to four strong spines on the midline, on the
anterior region. These thorns are separated by a space of a second
row of 12 to 20 spines. Dark grey brown dorsal face, with diffuse and
irregular white spots. A white ocell on each side on the back of the
disc. White ventral face, tail with irregular brown spots (Cousseau et
al., 2007).

Distribution

Southwestern Atlantic Ocean from southern Brazil to southern Argentina (Cousseau et al., 2007).

Habitat

It is distributed in depths between 51 and 604 m and temperatures between 3.3 and 12.5° C (Menni and Stehmann, 2000), with the
highest abundances between 60 and 200 m (Cousseau et al., 2007).

Reproduction

Oviparous species, deposit eggs enclosed in ovotecs. Differences are observed in the TL 50%of males and females. In males the TL50%

varies between 57.98 and 66.2 cm and in females between 63.9 and 75.4 cm (Paesch and Oddone, 2008a; Arkhipkin et al., 2008),
being the age of maturity 14 and 17, 78 years,  respectively (Arkhipkin  et al.,  2008). The highest frequencies of appearance of
females with egg capsules in the uterus were found at depths less than 80 m north of 42° S and greater than 80 m a in the south of
42 ° S. The reproductive cycle would be annual with less frequency of laying during the winter (Arkhipkin et al., 2008).

Feeding

It is a mainly ichthyophagous species that feeds mainly on benthic and demersal fish (Sánchez and Mabragaña, 2002, Brickle et al
2003, Belleggia et al., 2008). In the region located south of 40° S, crustaceans are also important prey, among which are the isopods
Acanthoserolis schithey and Cirolana spp., and the crab Libidoclaea granaría (Brickle et al 2003, Belleggia et al., 2008). In addition to
these regional  changes,  this  species  presents  ontogenetic  variations  in  the diet,  with  an  increase  in  fish  consumption  and a
decrease in the consumption of crustaceans with the increase in predator size (Sánchez and Mabragaña, 2002; Brickle et al. 2003;
Belleggia et al., 2008).

Order Rajiformes
Family Arhynchobatidae
Specie Bathyraja griseocauda
Common name Raya, Raya lija
English name Graytail skate

External characters

Disk wider than long. Wavy front edge. Spiracles larger than the
eyes.  A  very  narrow  fold  borders  the  tail.  Pelvic  fins  with
grooves forming two lobes, one narrow anterior and the other
posterior rounded angles. Dorsal fins near the end of the tail,
separated  from  each  other  by  a  small  space  without  spine.
Small spines of starry base cover the entire dorsal surface, with
the exception of a bare area formed by the back of the disc and
the pelvic fins. Behind the origin of the pelvics begins a row of
18 to 20 spines in the middle line of the tail.
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Distribution

Southwestern Atlantic Ocean occurs from Uruguay to southern Argentina; It is found in the Southeast Pacific, up to central Chile
(41° S) (Coussea et al., 2007, McCormack et al., 2007b).

Habitat

Benthic species, it lives on bottoms between 89 and 1010 m of depth in the southwestern Atlantic Ocean (Menni and López, 1984,
Arkhipkin et al., 2008), with the highest abundances between 200 and 500 m (Arkhipkin et al., 2012). The bathymetric distribution
of the species change with size; juveniles inhabit 400 - 600 m along with larger individuals, while intermediate sizes are between
200 and 400 m (Arkhipkin  et al., 2008). In Patagonian waters it has been found in a temperature range between 2.5 and 6.5° C
(Menni and López, 1984).

Reproduction

Oviparous species that deposits the eggs enclosed in quadrilateral ovotecs with filaments of subjection at the vertices. Immature
males of 90cm of total length are observed (Cousseau et al., 2007). Females with fully developed ovotecs were observed between
155 and 416 m deep, with the 81.5% being between 180 and 310 m. These females were found during all the months of the year
except for January, with a slight peak of set in spring - summer. The birth areas are found at depths of between 200 and 300 m,
neonates 10-12 cm disc width were observed at these depths in the months of May and August - November (Arkhipkin et al., 2008).
The maturity size LT50% was observed in 108.2 and 94.5 cm of total length for females and males respectively. The age of maturity
was estimated at 17.8 years for females and 14 years for males (Arkhipkin et al., 2008).

Feeding

It consumes a wide range of foods, among which the amphipods and isopods (for example, Serolis spp.) of the genus Acanthoserolis
spp they are an important component in the diet, especially in smaller specimens (Belleggia et al., 2014). The largest individuals of
this species are characterized by eating fish and squid, which are predominant in the diet (Brickle et al., 2003). Despite this, a study
conducted between 48° and 55° S did not observe the presence of crustaceans in the individuals analyzed, with bone fish being the
main item found (Sánchez and Mabragaña, 2002). They present ontogenetic variations in the diet. There is overlap in the diets of
smaller individuals with those of other species, to avoid this; they present variations in the distribution given by depth (Brickle et
al., 2003). 

Order Rajiformes
Family Arhynchobatidae
Specie Bathyraja macloviana
Common name Raya, Raya espinosa 
English name Patagonian skate

External characters

The maximum recorded size of this species is 66 cm and 67 cm
TL for males and females, respectively (Cousseau et al., 2007).
Dorsals near the end of the tail, separated from each other by a
spine.  A  supraocular  spine,  a  postocular  spine  and  a
suprascapular spine on each side. In the middle line, starting,
from the nuchal region, a continuous series of 25 to 29 strong
spines. Back with diffuse white spots,  two larger and sharper
ones stand out. Yellow ventral face, posterior edge of the dark
disk (Cousseau et al., 2007).

Distribution

Southwestern Atlantic Ocean from 36 ° S to southern Argentina (Cousseau et al., 2007).

Habitat

It is distributed in depths of 53 to 509 m and temperatures of 3.5 to 7.3 ° C (Menni and Stehmann, 2000), observing the highest
abundances between 60 and 200 m (Cousseau et al., 2007).
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Reproduction

Oviparous species, deposits eggs enclosed in ovotecs. No differences were observed between sexes in the LT50% maturity size. In
males, estimates of LT50% vary between 51.9 cm and 53.5 cm and in females between 52.0 cm and 54.0 cm (Paesch and Oddone,
2008a). The highest frequencies of occurrence of females with egg capsules in the uteri were found at depths less than 80 m north
of 42° S and at depths greater than 80 m south of 42° S.

Feeding

The  diet  of  this  skates  is  dominated  by  polychaetes  of  low  mobility,  in  particular  the  Opheliidae  family,  with  some  minor
contribution of  polychaetes of  Nephtydae,  Sabellidae and Lumbrineridae.  Crustaceans  are  the second most  important  group,
mainly composed of Gammaridae amphipods, Cirolanidae isopods and decapods; although their contribution is considerably lower
(Mabragaña et al., 2005, Scenna et al., 2006, Barbini et al., 2013). Ontogenic variations were recorded in the diet, with a decrease
in the consumption of polychaetes and an increase in the consumption of isopods and decapods with the increase in the total
length of the predator (Barbini  et al., 2013). In addition, immature individuals prey more on amphipods than mature individuals
(Barbini et al., 2013).

Status of fishery resource

At depths greater than 50 m, chondrichthyans most exploited are skates, catched mainly by the fleets of both countries targeting
common hake (Merluccius hubbsi).

Although traditionally this set of skates was mainly exploited by the Uruguayan fleet Category A, directed to argentine hake, as of
2005 (2,926 t) the volumes decreased until reaching the minimum value of the series in 2016 with 434 t. The Argentine fleet has
increased its participation in the landings of this skates. Between 2012 and 2014 annual  catches were approximately 1,800 t.
Subsequently, Argentine landings exceeded 3,000 tons, reaching a maximum in 2013 with 3,871 tons (Fig. 9).

Figure 9. Volumes landed of deepwater skates by the Uruguayan fleet in the ZCP.

Figure 10 shows the intense fishing activity that has been recorded during the first half of the year, mainly in May by the Argentine
fleet.

Figure 10. Monthly trend of deepwater skates landings in the Treaty area 2014-2019.
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In Argentina, deep-water skates are mainly landed by vessels over 25 m, increasing from 2014. In 2017, the catches of this fleet
stratum represented 300% compared to the average declared in the period 2010-2012.From 2015 onwards, landings of deep-water
skates will increase by 25%.  In 2017, the catches of this fleet stratum represented 300% compared to the average declared in the
period 2010-2012. Figure 2 (section on coastal skates) shows that, although the highest catches of skates  were reported in the area
associated with the 50 m isobath between latitudes 36 and 38°S, another was identified at greater depths between 39° and 40°S.
In relation to the Uruguayan fleet, the highest catches of skates in the period 2015-2018 were mainly south of the ZCP at depths
greater than 200 m (Fig. 11).

60º 59º 58º 57º 56º 55º 54º 53º 52º 51º
40º

39º

38º

37º

36º

35º

34º

33º

50 m

   0.22  to  100

   100  to  200

   556  to  556.4

Figure 11. Distribution by statistical grid of deep water skates catches by the Uruguayan fleet in the ZCP.

Surplus production model 

The mean value and variance of the abundance indices of this skates and the declared annual landings were used to estimate the
annual abundances (biomasses) from the Schaefer Biomass Dynamics Model. The fits were made by Bayesian Inference.

The status of the resource was diagnosed by 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% BMSY 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 data used for the adjustment include an index of abundance estimated with data from research surveys conducted by INIDEP
vessels for the assessment of hake (Merluccius hubbsi) based on a Delta model and data on annual landings in the Treaty area. An
index of nominal abundance was also available from the information of surveys carried out by the Aldebaran B/I. 

The results of the fit of the models applied are presented below. Case 1 with the standardized index of Argentine surveys and case
1.1 with the inclusion of the Uruguayan survey index (Fig. 12). 
. 

Caso 1

Caso 1.1
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Figure 12 Observed abundance Indices (black dot) and estimates (continuous line) for deepwater skates in the area of the Rio de la Plata Treaty and
its Maritime Front.
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To visualize the trends and the current status of the deepwater skates (2018), the Kobe plot whose zoning was determined by the
PBRO  and  PBRL,  and  by  a  precautionary  buffer  zone  delimited  by  the  PBRO  and  110%  of  the  PBRO.  Once  the  zoning  was
established, the probability that the current status would be located in each of the resulting zones was estimated. Analysis of the
Kobe diagram indicated a probability that the biomass of skates was at a sub-optimal biomass level and that the fishing mortality
rate was above the optimum of 57 and 68% for each year (Fig. 14).

Caso 1 Caso 1.1

Figure 14. Kobe plot of biomass (Bt) and fishing mortality (Ft) relative to MSY trajectories obtained from surplus
model. The isolines indicate the probability intervals for B2019/BMSY and F2019/FMSY. The percentage of these values
in each quadrant of the diagram is indicated.

Biomass  projections  were  made using  the  assumptions  of:  a)  constant  catch;  and b)  constant  fishing  mortality  rate  (F).  The
maximum average observed age of the deep-water skates was 16 years (Zavatteri and Hozbor, 2010; Bücker, 2006), therefore the
projections were made for a period of 16 years. At constant catch, five levels of catch were evaluated, in each of which the catch
for the period 2020-2035 was assumed to be the replacement catch of 2019 (RC), the maximum sustainable yield (MSY), the total
allowable catch established for 2019 (3,500 tons), and the last 2 levels correspond to the catch that allows the conditions imposed
for the PBRO and PBRL associated with the biomass to be reached. For the projects at constant F, four levels of F were assessed, in
each one 100 and 150% of the fishing mortality rate at MSY (FMSY) was assumed as F for the period 2020-2035 and the last 2 levels
correspond to the percentages of FMSY that allow the conditions imposed for the PBRO and PBRL associated to the biomass to be
reached. 

The long-term projections at constant catch indicated that the catch value to reach the risk conditions associated with the PBRO
was 3,400 and 4,550 t and the PBRL was 2,157 and 2,600 t for cases 1 and 1.1 respectively.

Caso 1 Caso 1.1
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Figure 15. Kobe plot of Biomass (Bt) relative to BMYS and Fishing Mortality  (Ft)  relative to FMSY estimated from
projections with different levels of constant catch and constant fishing mortality rate (F).

Synthesis of the results and management recommendations for 2020

Based on what was analyzed in the 7/17 meeting of the GT-Condrictios, the following recommendations were made:

Based on the joint work carried out in 2019, the GT-Condrictios agreed to make the following recommendations in relation to deep
water skates catches for the year 2020 in the Treaty area. 

RAYAS DE ALTURA Modelo Global*
Índice Campañas investigación argentinas Campañas investigación argentinas

Campañas investigación uruguayas

Caso 1 Caso 1.1
CR2020 2.528 2.997
RMS 2.860 3.811

Punto de referencia CCte FCte CCte FCte
PBRO (50% de riesgo) 3.400 t 3.772 t 4.550 t 5.318 t
PBRL (10% de riesgo) 2.157 t 4.100 t 2.600 t 5.318 t

B0 111.573 90.838
BRMS 55.180 56.948
B2020 64.621 72.577
B0/K 1,007 0,802

B2020/K 0,572 0,638
B2019 / BRMS 1.137 1.255

FRMS 0.0508 0.0666
F2019 0.0366 0.0328

F2019 / FRMS 0.740 0.505

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 17/19  . Fíjese para el año 2020, en la Zona Común de Pesca, una captura total permisible (CTP) de

6.050 toneladas para el conjunto de rayas costeras y de 3.850 toneladas para el conjunto de rayas de altura.
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