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ABSTRACT

Although international protection has been granted since 1935, southern right whales have only recently shown signs of recovery, possibly
dueto anthropogenic factors. Off Brazil, illegal hunting of right whales occurred until 1973. This paper reports on surveys conducted along
the southern Brazilian coast and the information recovered on right whale strandings for this area from 1977-1995. In the first 10 years of
this period only four cases were registered. However, in contrast, 20 cases were counted during the last nine years. These results are
discussed in relation to marine traffic and the fisheries in the area that produce risks of collision and entanglement. Further, the possibility
of storm surges being a preponderant factor in the mortalitiesin this areais presented. These yearly rates are compared with neighbouring
areas that are also inhabited by the right whales. Both possibilities fit the hypothesis that the right whales using the Brazilian coast for

breeding may finally be showing signs of recovery.
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INTRODUCTION

When North Atlantic right whales (Eubalaena glacialis)
were showing first signs of depletion, whalers turned their
attention to the southern right whales (Eubalaena australis).
They were intensively hunted throughout the Southern
Hemisphere to near commercia extinction (e.g. see the
summary in IWC, 2001).

In 1935, right whales received their first international
protection and this was continued after the signing of the
International Convention for the Regulation of Whaling in
1946 (Donovan, 1992). Recently, there has been evidence of
recovery in several Southern Hemisphere populations;
however, the sameis not true for the North Atlantic or North
Pecific right whales (IWC, 2001).

Intensive studies of southern right whales off the eastern
coast of South America began in 1971, at the Peninsula
Vadéz nursery area off the Argentinian coast.
Photo-identification methods have proved particularly
successful for examining behaviour as well as estimating
population parameters (e.g. Payne et al., 1990). Similar
studies have been carried out off South Africa (e.g. Best,
1981), Tristan da Cunha (Best, 1988) and, to a lesser extent
off the southern Brazilian coast (Simdes-Lopes et al., 1992;
Best et al., 1993). These studies have provided an insight
into the major migration routes of the species in the South
Atlantic (Best et al., 1993). The population that breeds off
Argentina also uses Tristan da Cunha and the Brazilian coast
as breeding grounds, aswell as an area off South Georgiafor
feeding (IWC, 2001).

In Brazil, whaling began in the 17" century in the state of
Bahiaand had expanded along the coast to Santa Catarina by
the 19" century (Ellis, 1969). Even after international
protection, it appears that some right whales were hunted
illegally in Brazil until 1973 (Palazzo and Carter, 1983;
Tormosov et al., 1998).

Strandings of South Atlantic right whales in their major
breeding grounds appear to be rare and are usually reported
when they are the result of interactions with vessels or
fishing gear (e.g. Best, 1984). Since 1977, southern right
whale strandings off the Brazilian coast have been reported

intheliterature or recorded in log books, irrespective of their
cause. Such data are relatively easy to obtain and do not
involve great costs or major research programmes.

This paper reports on right whale stranding events along
the southern coast of Brazil between 1977 and 1995.

MATERIALS AND METHODS

This study was carried out along the state of Rio Grande do
Sul, Brazil, which shares borders with Uruguay to the south
and with the Brazilian state of Santa Catarina to the north
(Fig. 1). Its 618km coastline extends from Chui (33°45'S) to
Torres (29°19'S). Beach surveys by car along the 400km
stretch between Chui and Mostardas (31°10’S) to record
stranded animals were carried out from 1989-1995. Further
information on strandings was obtained from media files,
researchers from other laboratories that surveyed the
complete Rio Grande do Sul State coastline during their
studies and from marine mammal researchers who had
previously covered the same area. Records of sightings of
mother-calf pairs along the study area were also obtained in
the same way.

Survey effort varied over the total period of this study.
Information from 1977-1986 was collected during surveys
undertaken by a number of researchers. These surveys
covered 100km every two weeks or alternately, 400km to the
north in one month and 220km to the south in the other.
Effort was not constant throughout the ten year period, being
lessintense at the beginning and at the end. From 1987-1990,
surveyswere carried out opportunistically. In 1991, aregular
programme was established and surveys were carried out
every two weeks, covering aternately 220km to the south
and 200km to the north.

Any animals found dead were photographed and sexed
and measured according to Leatherwood et al. (1982). Some
individuals found were too decomposed to determine sex
and there were other cases where the recorded information
provided little detail. Some parts of the skeletons were
recovered and deposited in the collection at the Museu
Oceanogréfico ‘Prof. Eliézer de C. Rios' in Rio Grande.
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Fig. 1. Southern right whale stranding sites on the southern Brazilian coast
between 1977 and 1995. ROU = Oriental Republic of Uruguay; RS=Rio
Grande do Sul Statein Brazil; SC = Santa Catarina State in Brazil. The numbers

are related to those of Table 1.

RESULTS

A total of 12 mother-calf sightings from shore were recorded
between 1983 and 1994 (1 in 1983, 1985, 1988 and 1989, 3
in 1991, 4in 1992 and 2 in 1994) showing a dight increase
over time. Photographs of the pairs showed that they were
not resightings. Twenty-three strandings/beachings were
recorded between 1977 and 1995 along the Rio Grande do
Sul State coast (Table 1). Four occurred from 1977-1986 and
the other 19 from 1987-1995. The highest numbers occurred
during the month of October but strandings also occurred in
late winter (August and September). Nine individuals were
calves, while 14 were sub-adults or adults.

In 1989, a young right whale was found washed ashore
with propeller cuts on its head; it had been sighted severa
times with two other adult whales during the two previous
weeks (Secchi, 1994). In 1991, two halves of aright whale
were found about half a mile apart from each other. In the
same year, an adult male that had been reported by the Navy
as floating dead two days before was found on the beach. In
1992, a fisherman reported having collided with a right
whale during trawling but no dead whale was later found. In
October 1993, aright whale was found beached 16km south
of Rio Grande (32°08'S) with four propeller cuts on its
caudal stock.

On 14 October 1987, a 5m male was found stranded on
Cassino beach (32°10'S; F. Rosas, pers. comm.). On 5
August 1992, a6m female still with vestiges of the umbilical
cord was found stranded at Cidreira (30°10'S) (L. Susin,
pers. comm.). On 9 October 1993, a 5.5m female was found
stranded close to the Mostardas lighthouse (31°13'S);

Table 1

Southern right whale stranding events on the southern coast of Brazil,
between 1977 and 1995. Cases 4 and 5 were in the state of Santa Catarina.

Case Date Length (m) Sex Source

1 26 Aug. 1977 14.00 F Castello and Pinedo, 1979
2 1 Aug. 1979 Calf Ind. Palazzo and Carter, 1983
3 1 Sep. 1982 Calf Ind.  Palazzo and Carter, 1983
4 25 Aug. 1983 Calf Ind. Lodietal, 1996

5 28 Sep. 1983 Calf Ind.  Lodi et al., 1996

6 1 Nov. 1984 12.00 Ind. Lodi et al., 1996

7 31 Aug. 1987 17.50 M F.W. Rosas, pers. comm.
8 17 Sep. 1987 13.00 Ind. CEBECLIM

9 14 Oct. 1987 5.00 M  F.W. Rosas, pers. comm.
10 8 Sep. 1988 6.00 Ind. CEBECLIM

11 25 Aug. 1989 7.50 M Secchi, 1994

12 26 Sep. 1990 15.00 F NEMA

13 30 Sep. 1990 14.50 F -

14 8 Oct. 1991 13.50 M -

15 12 Oct. 1991 14.00 M L. Calliari, pers. comm.
16 12 Oct. 1991 Adult Ind. L. Calliari, pers. comm.
17 14 Feb. 1992 XX Ind.

18 14 Feb. 1992 Calf Ind. -

19 5 Aug. 1992 6.00 F L. Susin, pers. comm.
20 2 Oct. 1992 14.30 Ind.

21 16 Aug. 1993 Ind. Ind.

22 9 Oct. 1993 10.50 M

23 9 Oct. 1993 4.58 Ind.

24 9 Oct. 1993 5.54 F

25 25 Oct. 1993 12.50 M

another whale measuring 4.6m was also found stranded
close to the Albarddo lighthouse (33°12'S). These four
individuals were probably neonates.
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DISCUSSION

The number of strandings found during the second period of
this study (19 in nine years) is high when compared to the
four cases that occurred during the first period (10 years) of
our study. It is important to note that in the neighbouring
state of Santa Catarina, which is the main breeding ground
for the species in Brazil (Simdes-Lopes et al., 1992) and
where the search effort was also high, only two strandings
were registered during the total period (19 years) (J.T.
Palazzo Jr., pers. comm.).

Thisincrease in sightings and strandings in the study area
might imply that the species is returning to its historical
breeding grounds, as has al so been suggested by Castello and
Pinedo (1979), Lodi and Bergallo (1984), Cémara and
Palazzo Jr. (1986) and Simdes-Lopes et al. (1992). If there
has been areal increase in the number of individuals using
the Brazilian coast, it might be reasonable to expect that
strandings would also be more frequent. An increase in the
number of individuals in this general area would also
increase the likelihood of collisionswith marinetraffic. This
would be similar to the problem reported by Wiley et al.
(1995), who described a notable increase in the number of
humpback whale strandings between two similar periods on
the southeastern coast of the USA. They noted that thismight
be attributed at least in part to an increase in the number of
juveniles using that coastal habitat with the associated
increase in the probability of collisions.

Anthropogenic activities are one cause of right whale
mortality off the Rio Grande do Sul coast. Three of the 23
stranding cases showed evidence of anthropogenic
interaction, whilst the other cases were not sufficiently
investigated to determine the cause of death. Marine traffic
in the areais extensive due to the presence of the Port of Rio
Grande, which is the only fishing facility on the state coast
and therefore attracts most of the fishing fleet of southern
Brazil. Approximately 535 fishing boats operate in the area
all year round (IBAMA, unpublished data).

Sciaenids represent an important fishing resource for the
local fleet (approximately 81% in weight of the region’s
bony fish; Haimovici et al., 1996) as well as for boats from
neighbouring Santa Catarina (Haimovici et al., 1989; Reis,
1992). The operating range of most vesselsin these fleetsis
up to the 80m isobath, an area that corresponds with the
coastal migration route of right whales to and from their
wintering grounds. This overlap between fishing and
migration areas causes potential risk of collisions and
entanglements. In addition, the port of Rio Grande receives
an average of 1,435 (n=eight years of data) cargo ships per
year, athough most of this traffic occurs during the first
months of winter (5" Naval District, unpublished data) and
is therefore before the months in which most of the
strandings were observed. In this context, however, it is
interesting to note that while Santa Catarina has more than
one port (including the Port of Itgjai, a large fisheries port)
and its coastline is the major breeding ground for right
whales in Brazil, few strandings have been reported here.
The survey effort in the region was as extensive as that
further south in Rio Grande do Sul.

Despite the extensive fishing effort off the coast of Rio
Grande do Sul, to date no cases of entanglement in fishing
gear have been recorded. This may reflect the fact that most
of the fisheries target bottom-dwelling species using either
bottom-set or trawl gear (right whales spend most of their
time near the surface during migration making it unlikely
that they would become entangled in bottom gear). Along

the coasts of Santa Catarinaand Rio de Janeiro, six and three
entanglements have been reported respectively (Lodi et al.,
1996). Here, by contrast, although coastal fisheriesare not as
common as off Rio Grande do Sul, they use surface-set gear
in the shallow waters where right whales breed.

That right whales are vulnerable to ship strikes and
entanglements has been shown in other areas (IWC, 2001).
Kraus (1990) and Knowlton and Kraus (2001) reported that
collisions with vessels and entanglements in fishing nets
were significant causes of mortality in the northwest
Atlantic. Best et al. (2001) summarises ship strikes and
entanglements of right whales off the South African coast.
The lack of stranding records of southern right whales
connected with shipping accidents in Australian waters is
thought to be due to the fact that, at present, the speciesis
rarely found in the magjor ports and shipping channels of
Southern Australia and New Zealand; prior to the 1850s
these areas were part of their range and were used as
nursery/calving grounds (F. Michagllis, pers. comm.).

The continental shelf off Rio Grande do Sul is extensive,
has a gentle sope and the coastline is open and sandy,
compared to that of Santa Catarina which has severa bays
and opportunities for shelter (Fig. 1). These features make
stranding events more likely here when compared with Santa
Catarina. Storms usually hit the coast from the south or
southeast, pushing water up against the shore and producing
a storm surge; this can result in an elevation of sometimes
more then two meters above the normal sea level (Calliari
et al., 1997). Right whales using this coast as a migration
route, calving or nursing ground, may try to seek shelter
closer to the shore during strong storms and thus end up
stranded. This situation would be unlikely in Santa Catarina
due to the greater number of shelter opportunities and this
could account for its low number of stranding events (only
two during the study period). It is interesting to note that
Ellis (1969) deduced from whaling accounts that southern
winds were favourable for whaling off the Brazilian coast
because the whales came closer to the shore.

Littleis known about the migration route of southern right
whales off the Brazilian coast. The period in which most
strandings occurred is consistent with the May-December
period reported by Lodi and Bergallo (1984). Sightings of
mother-calf pairs close to the shore (e.g. Secchi, 1994) as
well as the stranding of neonates on the Rio Grande do Sul
coast indicate that the groups seen are either returning from
calving areas further north or that the Rio Grande do Sul
coast is used as a calving and nursery area (although to a
lesser extent than the Santa Catarina coast). However,
Simbes-Lopeset al. (1992) had affirmed that while the Santa
Catarina coast is used for mating, calving and nursing, the
Rio Grande do Sul coast is used mostly as a migration path.
Thomas and Taber (1984) suggest that nursing in southern
right whales at Peninsula Valdés can last up to 14 months
after birth. The sightings and strandings of newborns and
mother/calf pairs reported here provide evidence that the Rio
Grande do Sul coast may represent acalving/nursing areafor
the species.

In conclusion, there are several factors that may explain
the relatively high number of stranding events in this area
compared with the major breeding ground in Santa Catarina.
These include: (1) increase use by whales, possibly as a
breeding ground; (2) exposed open coast that favours
stranding events; and (3) greater probability of collisions
with fishing and cargo vessels. It is strongly recommended
that directed studies to establish the importance of this coast
as a breeding ground and migration route be carried out.
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