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Ecology and behaviour of the franciscana (Pontoporia blainvillei)

in Bahia Anegada, Argentina
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ABSTRACT

From January 1993 to July 1997, franciscana sightings were recorded from shore-based stations and vessels at Bahia Anegada, Argentina.
In total, 321 hours were spent in direct observation of dolphins following the Ad libitum and Focal sampling methods. The present study
provides information on the ecology and behaviour of the franciscana in the study area. A total of 251sightings were made and the number
of sightings per unit effort (SPUE) was significantly greater during spring (p = 0.001). Dolphins were recorded at a mean distance from
shore of 3.2km (0.4km-10.7km), although they were found at a significantly greater mean distance from shere during winter (p =0.003).
More sightings were recorded during flood tide than during ebb tide (p=0.016). A higher SPUE was also recorded from a sailboat than
from a motor boat (p = 0.005). Group size was small, ranging from 1 to 6 individuals. Calves were recorded during spring and summer and
only ome calf was observed per group. The behaviour showed a seasonal pattern with co-operative feeding and travelling activities
increasing during winter. Tide and depth also influenced behaviour. Co-operative feeding increased during flood tide, while travelling
decreased. The behavioural ecology of the franciscana appears similar to that of other coastal and river dolphins, This study represents the
first attempts to understand the behaviour of the franciscana in its natural habitat,
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INTRODUCTION

The franciscana, Pontoporia blainvillei, also known as the
La Plata dolphin or toninha, is one of the rarest Sounth
American dolphins and one of the most poorly known.
Related to the Platanistoid river dolphins, it is primarily an
estuarine/marine species inhabiting only the coastal areas of
the southwestern Atlantic Ocean, from Ttaiinas, Brazil
(18°25°S) to the southern Province of Ric Negro, Argentina
(41°09°S). It is one of the smallest cetacean species; adult
males range between 121-158cm in length, and adult
females between 134-177cm. Calving occurs during spring
and early summer. Little is known of its social or
reproductive behaviour. Most of the biological information
on this species comes from studies of dead specimens caught
in fishing nets; incidental captures represent the major threat
to the species. Information on the fishery impact on this
dolphin has been recorded by Brownell (1975), Crespo et al.
(1986; 1994), Pinedo et al. (1989), Praderi er al. (1989),
Albareda and Albornoz (1994), Corcuera (1994) and Secchi
et al. (1997). A minimum annual catch of 340-350 dolphins
was estimated from the fisheries of the Buenos Aires coastal
area in Argentina {Perez-Macri and Crespo, 1989). No
population estimates are available, Based on osteology,
Pinedo (1991) proposed that two different forms of this
dolphin were found in southern Brazil and variation in the
mitochondrial D-loop DNA between these two forms
suggests the existence of at least two populations (Secchi ef
al.,, 1996). Further information on the abundance,
distribution and population structure of the franciscana 1s
necessary to determine the effect of mortality in fishing
nets.

This study presents the first description of aspects of the
general ecology and behaviour of the franciscana dolphin in
the wild in Bahia Anegada, Argentina (40°32’S).

MATERIALS AND METHODS

The Bahia Anegada extends over 1,800km? and includes a
group of five islands and sand embankments (Fig. 1).
Generally, the coast drops off steeply with depths of up to
5m at distances of only 10m from the coastline. The study
area is a coastal marsh zone with water temperatures of
between 6°C-212C throughout the year. The tidal cycle peaks
about every 12 hours, with a mean annual amplitude of about
2.5m. The mean tidal carrent in the area is about 0.8m/sec.
The study area includes Bahia San Blas, the only developed
zone in the region, where at least 20} vessels operate in the
sport shark fishery in the warmer months. Between January
1993 and July 1997 a total of 321 hours were spent on the
direct observation of franciscanas. Effort was continuous
from sunrise to sunset for a total of 212 days, and took place
throughout the year. Observations were obtained from
shore-based stations (268h) and wvessels (53h). The
shore-based stations were located approximately 2m above
sea level. Boat-surveys were carried out no more than 12km
offshore, Four vessels were used; an inflatable and a
motorboat powered by 35 and 90HP outboard engines
respectively, and a Lightning and a Finn Class sailboat. The
vessels were not used simultaneously and only one type of
boat was used during any one season. On all vessels, two
observers continuously recorded sightings on both sides and
in front of the vessel. Observations from the powerboats
were made with the engine turmed off to minimise
interference with the dolphins. The position of each sighting
was recorded by GPS and subsequently plotted onto marine
charts. Data were recorded using the Ad libitum and Focal
sampling methods (Altman, 1974), and events and states
were measured to determine the rtate of behavioural
activities. Once dolphins were sighted by naked eye, reticule
7 % 50 binoculars (for distance), chronometers (* 0.3sec)
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Fig. 1. Location of Bahfa Anegada, Northern Patagonia, Argentina.

and an electronic compass were used for data logging. The
numbers of individuals per group, presence of calves,
surfacing and diving time, behaviour (according to
categories defined by the authors as described below) and
swimming direction were recorded. Depths, surface water
temperature, tide and environmental conditions such as
weather and sea state were alse noted in each case.
Photographs were taken with a 35mm SLR camera using a
200mm lens.
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On occasions, observations on behaviour were based on
the same group; these were assumed to be independent
episodes. To maximise independence, dolphin groups of
equal size sighted in the same area during a one hour
observation period were excluded from the analysis; this
represented only 2% of total sightings,

In order to correlate the behaviour of the dolphins with the
depth, marine chart data were used to divide the study areca
into shallow waters (< 8m depth) and deep waters (>8m
depth). Dolphins sighied from land at more than 30m from
shore were considered as swimming in deep water as
reported from marine charts. All data recorded were
analysed to evaluate seasonal influences on the distribution
and activities of dolphins,

A dolphin group was defined as an association of
individuals swimming together within an area of less than
50m and engaged in the same activity. If two individuals
swam within 10m of each other, and one was no more than
half the size of the other, they were assumed to be a mother
and calf.

The number of sightings per unit effort (SPUE) was
defined as the mean number of sightings (groups or single
individuals) per hour of observation. A mean SPUE was
calculated for each season and year.

Swimming speed was estimated from the time taken to
cover a known distance. These data were recorded in shallow
waters from the land stations. For the dive and respiration
data analyses, only sequences greater than 15 minutes were
used. A dive was arbitrarilty considered to be any
submergence > 3sec.

Data were clustered by season when homogeneity was
accepted and analysed using non-parametric tests when
normality and homogeneity were rejected.

RESULTS

Sighting and distribution

A total of 251 sightings was recorded of which 91% occurred
in sea states less than Beaunfort 4. Dolphins were detected by
naked eye at a maximum distance of 60m during calm
weather (Beaufort 0-2). There was a negative correlation
between sighting and Beaufort state (Pearson: —0.995
p<0.001). Dolphins were seen in water depths from 2-20m,
usually in arecas with counter currents. Sightings were
seasonal with a maximum in spring (Fig. 2). Dolphin
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Fig. 2. Seasonal occurrence of the franciscana dolphin, Pontoporia blainvillei, in Bahia Anegada (n =251). Error

bars represent the standard deviation of the mean.
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Fig. 3. Sightings recorded from boats and distribution of the franciscana dolphin, Pontoporia blainvillel in relation to season and tidal

cycle in Bahfa Anegada,

sightings were positively correlated with surface water
temperature (Pearson: 0.679 p =0.021) and were associated
with temperatures between 7°C and 18°C. A total of 82% of
nearshore sightings (n=201) occurred during flood tide
(p=0.016).

In Bahia Anegada, franciscanas were recorded (from
vessels) at a mean distance from shore of 3.2km
{0.4km-10.7km). They were found closer to the coast in
summer and further away in winter (Mann Whitney,
p=0.005}, and usually were found close to the coast during
flood tides (Fig. 3). The SPUE values recorded from the
sailboats were significantly higher than those recorded from
the motor boats (Mann Whitney, p = 0.050), although while
under observation the dolphins made no obvious effort to
avoid any vessel used during the study.

Group size and composition

Group sizes ranged from 1-6 (2.8 + 1.3, n=251; Fig. 4). In
spring 1993, at least 13 individuals in mutual approach were
recorded simultaneously in the same area. The pod
comprised four groups that occasionally showed
independent behaviour. It was not possible to determine if
there was interaction among them.

The mean number of individuals per group did not differ
significantly between seasons (Kruskal Wallis, p=0.978}, or
between shallow and deep water (Mann Whitney, p =0.519).
Calves were observed from November to March and closely
associated with adults (side by side, behind or in front).
Mothers and calves represented 13% of the total groups
recorded. Only one calf was observed per group. There was

generally no clear difference between the colour pattern of
the calf and adult, although some newbomn calves (n=4)
were dark brown. Most of the mother-calf pairs (87%;
n=26) and single animals (60%; n =48) were sighted
nearshore in shallow waters.

Swimming speed and behaviour
The average swimming speed of the dolphins was 1.3 +
0.09m/fsec (n=37). Swimming speed was uniform
throughout the seasons (¢ test, p=0.918), and it did not
exceed 1.8m/sec.

Behaviour was classified into one of the four categories
described below.
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Fig. 4. Group size of the franciscana dolphin, Pontoporia blainvillei, in
Bahia Anegada (n=251).




216

BORDINO et al: ECOLOGY AND BEHAVIOUR OF THE FRANCISCANA

0,
1000/0 O Travelling
900/" H Resting
80% B Coop. Feed.
370% o
c EMilling
g 60%
850%
o 0,
5 40%
F30%

20%

10%

0%

Summer 93
Autumn 93
Winter 93
Spring 93
Winter 94
Spring 94
Summer 95

Autumn 95

Winter 95
Spring 95
Summer 96
Winter 96
Spring 96
Winter 97

Fig. 5. Seasonal pattern behaviour of the franciscana dolphin, Ponroporia blainvillel, in Bahia Anegada (n=336).

Milling

Dolphins usually moved in an erratic pattern with sudden
changes of direction or short sprints by an individual or
group. Those movements alternated with swimming parallel
to the coastline {with changes of 180°) when dolphins were
close to shore. Occasions where animals remained in the
same location whilst swimming against the corrent were also
recorded, Individuals within a group were observed to
change their parallel course in synchrony at a mean time of
12 + 2.04min. (n=62). Both short and long dives were
observed (see below) but there was little synchrony between
the dive and surfacing time of the dolphins. Milling was
observed in both shallow and deep water. This
non-directional movement was associated with the presence
of seagulls in 42% of episodes (n = 135).

Travelling

Dolphins swam at a steady speed of approximately 1.5m/sec,
This directional movement was observed in both single
animals and groups. A regular pattern of diving was
observed and all individuals of a group exhibited
synchronous respiratory and diving behaviour. Travelling
was observed in both shallow and deep waters.

Table 1

Mean times (min = SD) of behavioural episodes of the franciscana dolphin

(Pontoporia blainvilfei) in relation to season. (*) Travelling duration was
higher during winter {Kruskall Wallis ANOVA, p<0.001)

Behaviour Winter Spring  Summer Autumn
Milling
Mean 68+3.8  68%104 67439  66x182
Range [3799] [6l-112] [59-97] [5-122]
n=49 =49 #=38 n=31
Cooperative feeding
Mean 50+8.7 49423 51426  50413.1
Range [6-96] [6-78] [6-81] [15-84]
=30 =18 =14 n=12
Travelling ’
Mean 32452* 154811 16432 1948.6
Range [4-36] [4-47] [6-24] [6-38]
n=27 =16 =17 n=12
Resting (slow swimming)
mean 1246.3 10£7.7 1549.3 1448.4
Range [6-19] [6-17] [5-22] [5-20]
n=8 n=5 =6 n=4

Cooperative feeding

The dolphins moved in a coordinated group with a circular
{both clockwise and anti-clockwise) pattern, These circles
were approximately 70 + 8.0m in diameter. On occasions,
dolphins were recorded surfing over the waves and fish were
seen leaping into the air. Synchronous short and long dives
were observed. Cooperative feeding was mainly recorded in
shallow waters. Seagulls were associated with 65% of
episodes (n=156).

Resting

Dolphins swam slowly with and against the water current.
During calm weather, the dolphins were observed floating at
the surface for up to 5s. This behaviour was observed in both
salitary animals and groups. During slow swimming, all

“individuals in a group exhibited synchronous respiration and

diving. Slow movements in a consistent direction were
recorded only close to shore in shallow waters,

A total of 336 recognisable behavioural episodes were
recorded. A seasonal pattern in behaviour category was
found during the year (Fig. 5). The mean times of

Table 2

Mean times (min = SD} of behavioural episodes of the franciscana dolphin
Pontoporia blainvillei in relation to depth. (¥) Behavioural episode
durations were different depending of the water depth (Mann Withney
ANOVA, p: 0.001).

Behaviour

Shallow water Deep water
Milling
Mean 54164 T1+7.5%
Range [5-91] [12-122]
n=386 =81
Cooperative feeding
Mean 58%6.2 18.5:42 5%
Range [15-96] [16-21]
n=68 n=6
Travelling
Mean 17+4.0 3942.1*
Range [4-22] [5-47]
=28 n=44
Resting (slow swiming)
Mean 18+8.6
Range [5-33]

n=23
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PFig. 6. Behavioural episodes of the franciscana dolphin, Pontoporia
Biginvillei, in relation to depth.

behavioural episodes are shown in relation to season (Table
1) and water depth (Table 2 and Fig. 6). The mean time spent
in deep water (58 * 16.3min, n=131) was significantly
higher than that spent in shallow water (46 & 13.7min,
n=205), (Mann Whitney test, p=0.001). Feeding and
travelling activities were correlated with the tidal cycle (Fig.
7.

Surfacing frequency and diving

Franciscana generally surfaced three to four times per
minute. Surfacing lasted a mean of 1.2 £ 0.4s (n=721}.
Typically, when an animal emerged, it first exposed its beak
and then curved its body, éxposing the dorsal fin (Fig. 8).
The beak was exposed in 84% of surfacings (n=721).
Synchronised surfacing patterns were recorded in 67% of
individual adults in a group (n=125), and 100% of
mother-calf pairs (n=18).

Normal dives lasted from 3 to 82s (Fig. 9). The mean dive
duration was 21.7 £ 19.2s (n=2267). Almost all (93%) dives
were Iess than one minute long. However, apnoeas as long as
135sec were recorded, usually in association with the
presence of a fishing vessel running powered by a 90 HP
outboard motor. The mean dive duration of mother-calf pairs
(13.2 + 10.5s, n = 468), was significantly lower than that of
adult individuals (22.5 + 19.7sec, n = 1799; Mann Whitney,
p <0.001).
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Fig. 7. Behavioural ¢pisodes of the Franciscana dolphin, Pontoporia
blainvillei, in relation to the tidal cycle.

Fig. 8. Surfacing in the franciscana dolphin, Pontoporia blainvillei.

DISCUSSION

Sighting and distribution

The franciscana was recorded throughout the year in Bahia
Anegada. During winter, groups were detected further away
from the shore, suggesting at least a seasonal change in
distribution, although there is no direct evidence of
migration. Local fishermen reported the emigration of
schooling fish from the study area during winter i.e. a
decreasing abundance of prey. Gaskin (1982) reported that
in some species, dolphin displacements and distribution
appear to be related to food availability and sea surface
temperature. A positive correlation was found between sea
surface temperature and SPUE in this study. Bahia
Anegada’s coastal waters are known to have an abundance of
fish during the warm months. Dolphins with a coastal home

HAdults B Mother-calf

3.8 9.14 1520 21-26 27-32 33-38 39-44 45-50 51-56 57-62 63-68 69-74 75-80 81-86
Dive time {seconds)

Fig. 9. Diving pattern behaviour of the franciscana dolphin, Pontoporia blainvillei (n= 2267).
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range may largely depend on resident fish resources but also
utilise seasonally available fish schools. The degrec of
plasticity in food habits may be related to short-term
movements.

Movement offshore in winter is also coincident with a
decrease in the presence of predators such as sharks and
killer whales (Orcinus orca). The most common large sharks
in Bahia Anegada are the ‘bacota’ (Carcharhinus
brachyurus) and the ‘escalandrin’ (Carcharias taurus) both
of which are potential predators of the franciscana (Monzén
et al., 1994), Remains of a juvenile franciscana were found
in the stomach of an unidentified large shark captured in
Bahia San Blas (Bordino, unpublished data). Large sharks
are common in the study area during the warmer months and
uncommon during winter (Chiaramonte, 1996). The
increased use of shallow waters by the bottlenose dolphin T.
truncatus coincided with the peak abundance of sharks and
killer whales and thus may have a protective function as was
reported by Wells ef al. (1980). Avoidance of killer whales
has been observed in other small dolphin species such as the
Indo-Pacific hump-backed dolphin, Sousa chirensis
(Saayman and Tayler, 1979), the dusky dolphin,
Lagenorhynchus obscurus (Wiirsig, B. and Wiirsig, 1980)
and the Dall’s porpoise, Phocoenoides dalli (Tefferson,
1987). Thus, the franciscana may contract its home range
during winter because of the distribution of predators.

The franciscana probably moves inshore in spring and
summer for feeding, mating and calving. Calves were only
observed in spring and suminer and this corresponds to the
calving season for this species in other areas. Coastal waters
may provide special conditions for calves and adults, giving
protection from predation and sufficient food during the
costly energetic reproductive period. Mother-calf pairs were
mainly recorded in shallow waters and at least some seasonal
segregation in habitat use may occur, Praderi (1986)
reported this species in fresh waters of the Rio de 1a Plata,
and related its presence to hydrological conditions caused by
southeasterly winds, In spring 1994, we recorded cne
sighting of a single individual 9%km upriver in the Rio Negro
(40°09°S) but this may represent extreme movement for this
species. Increased sightings of dolphins during flood tides
may be asscciated with greater prey species abundance;
foraging was proportionately higher during flood tides. The
effect of the tide appears to be a decisive factor in the
short-term movements of several coastal dolphin species
(Caldwell and Caldwell, 1972; Wells er a!., 1980; Shane et
al., 1986; Bloom et al., 1995). Previous studies have shown
that the franciscana is found up to approximately 30 n.miles
offshore (Praderi et al., 1989) and associated most frequently
with waters of 1-20m depth (Crespo, E.A. ef al., 1994).
Similar depths were found in this study. Sightings were
usnally recorded in areas with counter currents and eddies as
has also been observed for the baiji, Lipotes vexillifer (Hua
et al., 1989).

The bottlenose dolphin is also common in the Bahia
Anegada but no interactions between this species and the
franciscana were recorded during the present study,
suggesting that these dolphins have different ecological
requirements.

Group size and composition

Our results indicated a small group size for the franciscana
(typically less than 6). Similar observations were reported by
Pinedo et al. (1989} and Brownell (1989) and from aerial
surveys carried out in southern Brazil (Secchi et al., 1997).
However, we did sight a pod of at least 13 individuals and
groups of 10 or more have been reported by Crespo et al.

(1998), Junin and Castello (1994) and Bastida and
Rodriguez (1993). The availability and distribution of food
resources, pressure of predation and physical characteristics
of the habitat are particularly strong ecological factors
affecting the sociability of dolphins (Wells et al., 1980;
Evans, 1987). In general, river dolphins live alone or in small
groups, but records of aggregations have been occasionally
reported for the Ganges river dolphin, Platanista gangetica
indi (Kasuya and Nishiwaki, 1975), the baiji (Chen ez al.,
1980; Hua et al., 1989) and the boto, Inia geoffrensis
(Trujillo, 1992). Similarly smail group sizes have been
reported for other coastal dolphins (e.g. Wells er al., 1980).
The low mean number of franciscanas per group was similar
throughout the year in both shallow and deep waters,
suggesting that aggregations are sporadic. Aggregations of
franciscanas have been generally observed during the
breeding season. Similar aggregations of smaller groups
during the breeding season have been reported for other
dolphins and it may be a mechanism to increase
opportunities for mating (Evans, 1987). In coastal species
with limited home ranges, it may not be necessary to be a
permanent member of a large group to bring females and
males into contact. A herd with a segregated subgroup
structure can ensure that suitable encounters can be made at
appropriate intervals (Wells ez af., 1980). Brownell (1984)
noted the tendency towards small group sizes in dolphin
species where females are larger than males (as is true for the
franciscana, see Kasuya and Brownell, 1979; Pinedo ef al.,
1989).

The size difference does not allow the sex of animals to be
determined at sea and thus there is almost no information on
the sex composition of groups. Young calves are
differentiated easily by length, being less that half that of an
adult. However, they reach a length of around Im at about
six months (Kasuya and Brownell, 1979; Pinedo er ai.,
1989), making it difficult to distinguish age classes after this
fime.

Swimming speed and behaviour

The average swimming speed observed in this study is
similar to those recorded for porpoises and other coastal and
riverine dolphins such as the Burmeister’s porpoise,
Phocoena spinipinnis (0.97-1.25m/sec, Wiirsig, M. et al.,
1977}, the bottlenose dolphin {1.36m/sec, Mate et al., 1995)
and the baiji (1.6m/sec, Chen et al., 1980). However, it must
be remembered that in our study it was not usually possible
to determine whether the animal had taken a straight path
between two known points. Non-direct paths would result in
underestimated swimming speeds and thus our estimate
must be regarded as a ‘minimum’. Water depth has been
related to variations in swimming speed in the boitlenose
dolphin, with slower speeds in shallower waters (Wiirsig, B.
and Wiirsig, 1979) but as all our relevant data were recorded
from land in shallow waters, we are not able to investigate
this. However, the strong tidal current into the study area
could affect swimming speed.

Non-unidirectional movements observed in this study
were usually related to foraging activities. High-speed
swimming and sudden changes of swim direction have been
associated with the herding of prey, socialising or play in the
bottlenose dolphin (Shane et af., 1986) and, in open waters,
as individual feeding behaviour (Leatherwood, 1975).
Milling has been observed in other coastal dolphins and
porpoises, such as the Commerson’s dolphin,
Cephalorynchus commersonii (Mermoz, 1980; Goodall et
al., 1990} and the Burmeister’s porpoise (Wiirsig, M. ef al.,
1977). Parallel movements to the coastline with inversions in
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direction and alternate erratic movement may be a searching
strategy reflecting scanning for prey. Parallel patrolling of
the shore has also been observed in bottlenose dolphins
(Wiirsig, B. and Wiirsig, 1979). Synchronous changes of
direction suggest some communication mechanism within
the group. Specialised foraging patterns have been reported
in dolphin species that live in small groups (Norris and Dohl,
1980). The circular movements we recorded were observed
when groups swam close to schoolfish (seagulls, Larus
dominicanus, L. belcheri and L. atlanticus, were usually
present) and appear to be associated with cooperative
feeding on concentrated prey. These movements have also
been associated with feeding in other dolphin species
(Caldweil and Caldwell, 1972; Leatherwood, 15975; Wiirsig,
B. and Wiirsig, 1980; Zhou and Li, 1989). The presence of
seabirds during feeding activities has been reported for many
other dolphins (Evans, 1987) and seabirds are often the cue
used by observers to detect dolphins and other cetaceans.

The franciscana is primarily a piscivorous species, feeding
mainly on fish of the Family Sciaenidae (Cynoscion striatus,
Macrodon ancylodon, Micropogonias  furnieri),
Batrachoididae (Porichtis porosissimus), Trichiuridae
(Trichiurus lepturus) and Engraunlidae (Engraulis anchoita),
as well as shrimp (Artemesia longinaris, Pleoticus muelleri)
and squid (Loligo sanpaulensis), (Fitch and Brownell, 1971;
Brownell, 1975; Pérez Macri, 1986; Praderi, 1986; Pinedo et
al., 1989; Bastida et al., 1992; Ott, 1995; Perez et al., 1996).
Although there is no direct information on dolphin diet
available for Bahia Anegada, this coast appears to be one of
the most important areas for reproduction of many
Sciaenidae fishes in northern Patagonia. Sciaenids are
present mostly during spring-summer and clupeids are found
near shore during autumn-winter in the area (A.V. Volpedo,
pers. comm.). A seasonal change in the diet has been
reported in the franciscana (Praderi, 1986; Brownell, 1989;
Ott, 1995) and selectivity plays an important role in feeding
behaviour (Fitch and Brownell, 1971). :

In our study, foraging activity accounted for more than
50% of the dolphins’ time budget. Cooperative feeding
behaviour increased in winter, as milling decreased,
suggesting that franciscana dolphins tends to feed more on
schooling prey during winter in our study area. The different
methods animals use to locate and catch their food are
related to the nature of the prey and their own behaviour.
Different strategies can be expected when dolphins prey on
schooling or non-schooling fish. It may be that during the
spring and summer the abundance of prey means that
elaborate rounding-up procedures are unnecessary.
Cooperative feeding was mainly recorded in shallow waters
and the franciscana may use the coast as a wall to herd
schooling fish.

Fast movements in a specific direction were linked to
travelling i.e. persistent directional movement (Shane et al.,
1986). A greater proportion of time was spent travelling
during winter, which may be related to the dolphins’ farther
offshore distribution at that time. The relatively short mean
duration and frequent occurrence of ‘travelling’ behaviour
suggests it is principally related to short-term movements.

We have assumed that slow swimming in a specific
direction is resting and individuals were sometimes observed
floating at the surface in shallow waters. Floating has also
been reported as a component of resting in the baiji (Lui and
Ding, 1989; Lui et al., 1994} and similar behaviour has been
reported for the harbour porpoise (Read and Gaskin, 1985).
Although slow swimming has also be attributed to feeding
behaviour in bottlenose dolphins (Shane, 1977) and harbour
porpoises (Belk’ovick er al., 1991) with the animal facing

the current and catching fish carried by the tide, the absence
of seabirds in the case of the franciscanas is consistent with
the apparent lack of feeding on surface prey. Resting and/or
slow swimming was not frequently recorded and the
franciscanas were usually active during daylight hours in the
Rahia Anegada. It was only recorded near shore and was
perhaps related to predator avoidance as in other coastal
dolphins (Saayman and Tayler, 1979; Norris and Dohl,
1980; Wiirsig, B. and Wiirsig, 1980).

The daily arrival of franciscanas into the study area was
very variable throughout the year and there was no obvious
correlation between activity pattern and time of day.
However, the tidal cycle did appear to influence the daily
activity schedule. Feeding increased and fravelling
decreased during flood tides. Franciscanas also spent more
time in deep water milling and travelling; this alternated with
feeding and resting in shallow water.

No obvious social or mating behaviour was recorded, and
the absence of recognisable socialising behaviour in our
study area, especially during the breeding season, is perhaps
a little surprising. One explanation may be simply that this
reflects the difficulty in sighting the animals and the
relatively short time spent in mating. Pilleri (1971) had
suggested strong maternal behaviour and a highly developed
social structure for this species. However, this was based on
only one observation of a mother-calf pair entangled in a
gillnet.

Surfacing and diving

The short surfacing time exhibited by the franciscana was
similar to that reported for the baiji (Zhou er al., 1980).
Crespo and Lauria de Cidre (1992) considered that the
morphology of the extra-lung air passage in the franciscana
might be associated with efficient airflow during the short
time at surface. Mean diving and apnoea time ranges for this
species are similar to those found in other small dolphins
such as the boto (Layne, 1958; Galantsev et al., 1992), baiji
(Zhou and Li, 1989), harbour porpoise (Watson and Gaskin,
1983), Burmeister’s porpoise (Wiirsig, M. et al., 1977),
vaquita, Phocoena sinus (Silber et al., 1988) and bottlenose
dolphin (Wiirsig, B., 1978; Mate et al, 1995). The
franciscana exhibited sequences of three to four short dives
follow by a long dive, a pattern was also observed in other
Platanistoid dolphins such as the boto (Galantsev ef al.,
1992 and baiji (Zhou and Li, 1989). A similar pattern has
been reported for other dolphins during feeding (Norris and
Prescott, 1961; Read and Gaskin, 1985). A polymodal dive
pattern has been reported for the Ganges river dolphin P.
gangetica indi (Kasuya and Nishiwaki, 1975). Dive patterns
are associated with behavioural activity (Watson and
Gaskin, 1983). Qur results may reflect the high percentage of
time that the dolphins spent foraging.

When mother-calf pairs swim together, both individuals
breathe and dive simultaneously. This may well explain the
differences observed in dive frequencies between adult
groups and mother-calf pairs. Studies of other species, such
as bottlenose dolphins, revealed that mothers and their
calves often exhibit synchronous respiratory behaviour
(Wiirsig, B., 1978; Peddemors, 1990). It has also been found
that breathing frequency decreases as the calf’s age increases
(Gurevich, 1977; Cockeroft and Ross, 1990). Peddemors
{1990) suggested that the breathing control teaching period
might reflect a K-selection strategy. The development by
calves of the ability to dive for longer periods may be related
to protection and suckling, whilst the synchronicity is
probably related to rest and predation strategies used by
dolphins (Norris and Dohl, 1980).
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No particular schooling behaviour was observed when
dolphins appeared undisturbed by moving vessels nor did we
observe any obvious vessel avoidance by dolphins, with or
without the motor turned-off. However, dolphins are
probably able to hear the sound of the engine before we
could sight them (as suggested by the higher SPUE recorded
from sailboats than from motor boats during this study).
Despite any obvious changes in behaviour, longer dive times
were recorded in the presence of engine-powered boats as
has been described for several dolphin species (e.g. Hua,
1987; Barlow, 1988; Hua et al., 1989; Flores, 1992:
Leatherwood et al., 1992; Stone er al., 1995; Bejder et al.,
1999). .

From our observations, normal surfacing appears to
involve the animal showing the entire beak and head above
the surface before arching the body sharply prior to a long
dive. Different surfacing behaviour, including keeping the
beak level with the surface or raising only the melon and
blowhole above the surface, has been reported in other
Platanistoid dolphins (Layne, 1958; Pilleri, 1971). However,
the small body size, colour of the animal with respect to
turbid coastal waters and its rapid rolls make the franciscana
a difficult visnal object to study during brief surfacings,
particularly under poor weather conditions. Further
observations are required to confirm ‘typical’ surfacing
behaviour under various activities.

CONCLUSION

In conclusion, franciscanas are found in the Bahia Anegada
throughout the year but are more frequently observed during
spring and summer, when the species is close to shore. The
coastal shallow water seems to provide an ideal environment
for feeding, resting, nursing and protection from predators.
The differential use of ecological zones as defined by depth,
suggests that this is an important factor in defining suitable
habitat for the franciscana. The tide also appears to affect the
behavioural activities in the area. Sailboats appear to be the
most appropriate vessels to use when attempting to study the
franciscana’s behaviour, as the dolphins’ reactions to them
are minimal. This should also be considered when
atfempting to estimate density/abundance from boat surveys.
The results of our study suggest that many behavioural
patterns of the franciscana are similar to those of other
coastal or riverine dolphins, perhaps reflecting evolutionary
adaptation to life in similar environments. A long-term study
of the franciscana in this area will help in the development of
effective conservation and management strategies for this
species.

ACKNOWLEDGEMENTS

This paper could not have been completed without the help
of the Prefectura Naval Argentina (Subprefectura Carmen de
Patagones, Destacamento San Blas). Many people helped us
during the time in the field, Grandoso’s and Castelnuovo’s
families, D. Werneke, A. Volpedo, A. Tombari, C.
Fernandez Righi and Ch. Torlaschi. The authors are indebted
to E. Crespo (CENPAT, Chubut, Argentina), A, Bjgrge
(Institute of Marine Research, Bergen, Norway), H. P.
Castello and L. Cappozzo (Museo Arg. Cs. Naturales ‘B.
Rivavdavia’, Buenos Aires, Argentina), R. Bastida

(Universidad de Mar del Plata, Mar del Plata, Argentina), A,
Schiavini and R. N. Goodall (CADIC, Ushuaia, Argentina),
F. Crespo (Universidad de Buenos Aires, Buenos Aires,
Argentina), E. Secchi (Museo Oceanogrifico ‘Prof. Eliézer
C. Rios’, Rio Grande, Brazil), G. P, Donovan (IWC) and
two anontymous reviewers who provided valuable comments
on the manuscript. Special thanks are given to V. Peddemors
for his crifical reading and many suggestions on an earlier
draft of this paper. Thanks are also given to H. Weiskel, H.
Ledwith and S. Lombardi for improving our English
grammar. This research was partially supported by the
Cetacean Society International, the BP Conservation
Programme and the Wildlife Preservation Trust
International,

REFERENCES

Albareda, D.A. and Albornoz, N. 1994. Mortalidad de franciscanas en
la pesqueria artesanal de San Bernardo y Mar de Ajd, Prov. de
Buenos Aires, Argentina. pp. 54-60. In: M.C. Pinedo and A. Barreto
(eds.) Anais do 2° Encontro sobre cordenacao de pesquisa e manejo
da franciscana, Florianopolis, Brasil, October 22-23, 1994,

Altman, J, 1974. Observational study of behaviour: sampling methods.
Behaviour 49:227-65.

Barlow, I, 1988. Harbor porpoise, Phocoena phocoena, abundance
estimation for California, Oregon and Washington: I, Ship surveys.
Fish. Bull. 86(3):417-32,

Bastida, R. and Rodriguez, D. 1993. Sighting characteristics and group
size in Pontoporia blainvillei. Presented to the IO0th Biennial
Conference on the Biology of Marine Mammals, November 11-15,
(unpublished), Galveston, Texas, USA, p.26.

Bastida, R., Rodriguez, D., Moreno, V. and Pérez, A. 1992.
Varamientos de Pequefios cetaceos durante el periodo 1984-1988 en
el drea de Mar del Plata (Provincia de Buenos Aires, Argentina).
Presented at the Il Reunién de Trabajo de Especialistas en
Mamiferos Acudticos de América de Sul, 25-30 Julio de 1988
(unpublished), Montevideo, Uruguay, p.19. [In Spanish].

Bejder, L., Dawson, 5. and Harraway, I.A. 1999, Responses by
Hector’s dolphins to boats and swimmers in Porpoise Bay, New
Zealand., Mar. Mammal Sci. 15(3):738-50.

Belk’ovick, V., Agafonov, V., Yefremenkova, O., Kozarovitsky, L. and
Kharitonov, S. 1991. In: K. Pryor and K.S. Norris (eds.) Dolphins
Societies, Discoveries and Puzzles. University of California Press.

Bloom, P.R.S., Goodson, A.D., Klinowska, M. and Sturtivant, C.R.
1995. The activities of a wild, solitary bottlenose dolphin (Tursiops
truncatus). Aquar. Mamm. 21(2):19-42,

Brownell, R.L. 1975, Progress report on the biology of the Franciscana
dolphin, Pontoporia blainvillei, in Urugnayan waters. J. Fish. Res.
Board Can. 32(7):1073-8.

Brownell, R.L. 1984. Review of reproduction in platanistid dolphins.
Rep. int, Whal. Commn (special issue) 6:149-58.

Brownell, R.L. 1989. Franciscana-Pontoporia blainvillei (Gervais and
d’Orbigny,1844), pp. 45-7. In: S.H. Ridgway and R. Harrison (eds.)
Vol. 4. Handbook of Marine Mammals. Academic Press, London and
San Diego. 442pp.

Caldwell, M.C. and Caldwell, DK. 1972. Behavior of marine
mammals. pp. 419-65. In: 8.H. Ridgway (ed.) Mammals of the Sea:
Biology and Medicine.

Chen, P., Liu, P., Lin, K. and Pilleri, G. 1980. The distribution, ecology,
behaviour and protection of the dolphins in the middle reach of
Changjiang River (Wuhan-Yueyang). Oceanol. Limnol, Sin.
11:73-84.

Chiaramonte, G. 1996. Fishing and trade of Chondricthyans in
Argentina. fn: D. Rose (ed.) A Global View of the Trade in Sharks.
Traffic Species in Danger Report.

Cockeroft, V.G. and Ross, G.J.B. 1990. Observations on the early
development of a captive boitlenose dolphin calf. pp. 461-78. In: S.
Leatherwood and R. Reeves (eds.) The Bortlenose Dolphin.
Academic Press, New York. 653pp.

Corcuera, J. 1994, Incidental mortality of franciscanas in Argentine
waters: the threat of small fishing camps. Rep. int. Whal. Commn
(special issue) 15:291-4,

Crespo, E.A., Pérez-Macri, G. and Praderi, R. 1986. Estado actual de Ia
poblacién de franciscana (Pontoporia blainvillei) en las costas
Uruguwayas. Prim. Reun. Exp. Mam. Acudt. Amér. Sur, 25-29 June
1984, Buenos Aires: 92-105, [In Spanish].




J. CETACEAN RES. MANAGE. 1(2):213-222, 1999 221

Crespo, E.A., Corcuera, I.F. and Lépez Cazorla, A. 1994. Interactions
between marine mammals and fisheries in some coastal fishing areas
of Argentina. Rep. int. Whal. Commn (special issue) 15:269-81.

Crespo, E.A., Harris, G. and Gonzdlez, R. 1998. Group size and
distributional range of the franciscana, Pontoporia blainvillei. Mar.
Mammal Sci. 14(4):845-9.

Crespo, F. and Lauria de Cidre, L. 1992. Platanistoidea, esfinteres,
bronquiales y profundidades de buceo. Presented at the V Reunién de
Trabajo de Especialistas en Mamiferos Acudticos de América del
Sur, 28 Sep-2 Oct 1992, (unpublished), Buenos Aires, 19. [In
Spanish].

Evans, P.G.Xl. 1987. The Natural History of Whales and Dolphins.
Christopher Helm, London. xvi+343pp. )

Fitch, I.LE. and Brownell, R.I.. 1971. Food habits of the franciscana,
Pontoporia blainvillei (Celacea, Platanistidae) from South America.
Bull. Mar. Sci. 21(2):626-36.

Flores, P.A. 1992. Conservagdo de Sotelia fluviarilis na Bafa Norte,
Estado de Santa Catarina, Brasil. Restimenes 25 presented to the V
Reunién de Especialistas en Mamiferos Acuéticos de América del
Sur, 28 September-2 October 1992, Buenos Aires. (Unpublished).
[In Portuguese].

Galantsev, V.P., Kupin, A. and Shereshkov, A, 1992, Ecological and
physiological peculiarities of respiratory and cardiac activity of the
Amazon river dolpin, Inia geoffrensis. Zool. Zh. 71(2):113-9.

Gaskin, D.E. 1982, The Ecology of Whales and Dolphins. Heinemann,
London. 459pp.

Goodall, R., Harris, G. and Norris, K.S. 1990. Avistajes de Marposa
espinosa Phocoena spinipinnis, Presented at the IV Reunidn de
Trabajo de Especialistas en Mamiferos Acudticos de Américs de Sur,
12-15 Noviembre, (unpublished), Valdivia, Chile, 29. [In
Spanish].

Gurevich, V.S. 1977, Post natal behavior of an Atlantic bottlencsed
calf, Tursiops truncatus, born ai Sea World. /n: 8.H. Ridgway and K.
Bernishke (eds.) Breeding Dolphins: Present Status, Suggestions for
the Future. US Marine Mammal Commission RMMC 76107,
Washington, DC.

Hua, Y. 1987. Live capture of the Chinese river dolphin by the noise of
small motor boats and the seine. Acta Hydrobiol, Sin. 11:99-100.
Hua, Y., Qingzhong, Z. and Guocheng, Z. 1989. The habitat and
behavior of Lipotes vexillifer. pp. 92-8. In: W.F. Perrin, R.L.
Brownell Jr, L. Jiankang and K. Zhou f{eds.) Biclogy and
Conservation of the Platanistoid Dolphins. Oceas. Pap. IUCN S8C
3.

Jefferson, T.A. 1987. A study of the behaviour of Dall’s porpoise
(Phocoenoides dalli) in the Johnstone Strait, British Columbia. Can.
J. Zool. 65:736-44.

Junin, M. and Castelle, H.P. 1994, Avistajes costeros de franciscana,
Pontoporia blainvillei, en la Provincia de Buenos Aires. VI Reuniao
de Trabalho de Especialistas em Mamiferos Aquéticos da América
do Sul. 24-28 October 1994, Floriandpolis, Brazil [Abstract] p.55.

Kasuya, T. and Brownell, R.L. 1979, Age determination, reproduction
and growth of the franciscana dolphin, Pontoporia blainvillel. Sci,
Rep. Whales Res. Inst., Tokyo 31:45-67.

Kasuya, T. and Nishiwaki, M. 1975. Recent status of the population of
Indus dolphin. Sci. Rep. Whales Res. Inst., Tokyo 27:81-94.

Layne, J.N. 1958. Observations on freshwater dolphins in the upper
Amazon. J. Mammal. 39:1-22.

Leatherwood, S. 1975. Some observations of feeding behavior of
bottlenosed dolphin Tursiops truncatus in the Northern Gulf of
Mexico and (Tursiops cf T. gilll) off Southern California, Baja
California, and Nayarit, Mexico. Mar. Fish. Rev. 37(9):10-6.

Leatherwood, S., Reeves, R. and Hill, C. 1992. Observations of river
dolphins in the Amazon and Maranon Rivers and tributaries, Pery,
March-August 1991-1992, Presented at the V Reunién de
Especialistas en Mamiferos Acudticos de América del Sur, 28 Sep-2
Qct, {unpublished), Buenos Aires, 38.

Lui, R. and Ding, W. 1989. The behavior of the Baiji Lipores vexillifer
in captivity. fn: W.F. Perrin, R.L. Brownell, L. Jiankang and Z.
Kaiya (eds.) Biology and Conservation of the Platanistoid Dolphins.
Occasional Papers of the IUCN Species Survivial Commission.

Lui, R., Gewelt, N., Neurohr, B. and Winkler, A. 1994. Comparative
studies on the behavior of Inia gegffrensis and Lipotes vexillifer in
artificial environments. Aquar. Mamm. 20(1):39-45.

Mate, B.R., Rossbach, K.A., Nieukirk, S.L., Wells, R.S,, Irvine, A.B.,
Scott, M.D. and Read, A.J. 1995. Satellite-monitored movements
and dive behavior of a bottlenose dolphin (Tursiops truncatus) in
Tampa Bay, Florida. Mar. Mammal Sci. 11(4):452-63.

Mermoz, J.F. 1980. A brief report on the behaviour of Commerson’s
dolphin, Cephalorhynchus commersenii, in Patagonian shores. Sci.
Rep. Whales Res. Inst., Tokyo 32:149-34.

Monzén, F., Perez, J., Varela, G. and Corcuera, J. 1994, Indices de
predacién de tiburones sobre delfines Franciscana en la costa
argentina. Presented at the VI Reunidn de Trabajo de Especialistas en
Mamiferos Acudticos de América del Sur, 24-28 Oumbro,
(unpublished), Florianopolis, Brasil, 101. [In Spanish].

Norris, K.S. and Dohi, T.P. 1980. The structure and function of
cetacean schools. pp. 211-61. fn: LM. Herman (ed.) Cetacean
Behaviour: Mechanisms and Functions. John Wiley & Sons, New
York. xiii+463pp.

Norris, K.S. and Prescott, J.H. 1961. Observations on Pacific cetaceans
of Californian and Mexican waters. Univ, Calif. Publ. Zool.
63(4):291-402 + pls. 27-41.

Ott, P.H. 1995, Feeding ecology of the franciscana, Pontoporia
blainvillei, in southern Brazil., XI Bienn. Conf. Biol. Mar. Mamm.
[Abstract] p.87.

Peddemors, V.M. 1990. Respiratory development in a captive-born
bottlenose dolphin, Tursiops truncatus, calf. S. Afr. J. Zool.
25(3):178-84.

Perez, J., Gingarelli, M., Beilis, A. and Corcuera, J. 1996. Alimentacién
del delfin Franciscana en el sur de la Provincia de Buenos Aires,
Argentina. Presented at the VI Reunién de Trabajo de Especialistas
en Mamiferos Acudticos de América del Sur, 22-25 Octubre,
(unpublished), Vifia del Mar, Chile, 91. [In Spanish].

Pérez Macri, G. 1986. Resultados preliminares del estudio de la
alimentacién de Pontoporia blainviilei en aguas costeras argentinas.
11, Reu. Trab. Esp. Mam. Acuat. Am. Sur. [Abstracts]: 107,

Perez-Macrt, G. and Crespo, E.A. 1989. Survey of the franciscana,
Pontoporia blainvillei, along the Argentine coast, with a preliminary
evaluation of mortality in coastal fisheries. Occas. Pap. I[UCN SSC
3:57-63.

Pilleri, G. 1971. Epimeletic (Nurturant}y Behavior by the La Plata
dolphin Ponioporia blainvillei. Invest. Cetacea 4:44-70.

Pinedo, M.C. 1991. Development and variation of the franciscana,
Pontoporia blainvillei. Ph.D. Thesis, University of California, Santa
Cruz. 406pp.

Pinedo, M.C., Praderi, R. and Brownell, R.L. 1989. Review of the
biology and status of the franciscana, Pontoporia blainvillei. pp.
46-51, In: W.F. Perrin, R.L. Brownell, Zhou Kaiya and Liu Jiankang
(eds.) Biology and Conservation of the River Dolphins. Occas. Pap.
IUCN 8SC 3.

Praderi, R. 1986. Comentarios sobre la distribucion de Portoporia
blainvillei en aguas de Rio de 12 Pata. Actas I Reunién de Trabajo de
Especialistas en Mamiferos Acudticos de América del Sur,
(unpublished), Buenos Aires, Argentina, 206-214. {In Spanish].

Praderi, R, Pinedo, M.C. and Crespo, E.A. 1989. Conservation and
management of Pontoporia blainvillei in Uruguay, Brazil and
Argentina. fn: W.F. Perrin, RL. Brownell, Zhou Kaiya and Liu
Jiankang (eds.) Biology and Conservation of the River Dolphins.
Occas. Pap. IUCN SSC 3. pp. 52-56.

Read, A.J. and Gaskin, D.E. 1985. Radie tracking the movements and
activities of harbor porpoises, Phocoena phocoena (L.), in the Bay of
Fundy, Canada. Fish. Bull. 83(4):543-52.

Saayman, G.S. and Tayler, C.K. 1979. The socicecology of humpback
dolphins {Sousa sp.). pp. 165-226. In: H.E. Winn and B.L., Olla (eds.)
Behavior of Marine Animals. Vol. 3. Cetaceans. Plenum Press, New
York and London. xix+438pp.

Secchi, E.R., Wang, I.Y., Murray, B., Rocha-Campos, C.C. and White,
B.N. 1996, Populational differences between franciscanas,
Pontoporia blainvillei, from two geographical locations as indicated
by sequences of mtDNA contro] region. VI Reun. Trab. Esp. Mam.
Aqudt. Amér. Sul. [Abstract] p.52.

Secchi, E.R., Zerbini, A.N., Bassoi, M., Dalla Rosa, L., Moller, L.M.
and Rocha-Campos, C.C. 1997. Mortality of franciscanas,
Pontoporia blainvillei, in coastal gillnetting in southern Brazil:
1994-1995. Rep. int. Whal. Commn 47:653-8.

Shane, S. 1977. The population biology of the Atlantic bottlenose
dolphin Tursiops truncatus in the Arkansas Pass area of Texas. M.Sc.
Thesis, Texas A&M University, College Station.

Shane, 8.H., Wells, R.S. and Wiirsig, B. 1986. Ecology, behavior and
social organization of the bottlenose dolphin: a review, Mar,
Mammal Sci. 2(1):34-63.

Silber, G.K., Newcomer, MW, and Barros, G.J. 1988. Observations on
the behavior and ventilation cycles of the vaquita, Phocoena sinus.
Mar. Mammal Sci. 4(1).62-7.

Stone, G., Brown, J, and Yoshinaga, A. 1995, Diurnal patterns of
movement for Hector's dolphin as observed from clifftop
observation, Mar. Mammal Sci. 11(3)

Trjille, F. 1992. Comportamiento en superficie de Ubua geiffrensis y
Sotalia fluviatilis, en la Amazonia Colombiana. V Reunién de
Trabajo de Especialistas en Mamiferos Acudticos de América de Sur,
28 Sep-2 Oct, Buenos Aires, Argentina, 68 (unpublished).




222 BORDINO et al: ECOLOGY AND BEHAVIOUR OF THE FRANCISCANA

Watson, AP, and Gaskin, D.E. 1983. Observations on the ventilation
cycle of the harbour porpoise, Phocoena phocoena (L) in coastal
waters of the Bay of Fundy. Carn. J. Zool. 61(1):126-32.

Wells, R.S., Irvine, A.B. and Scott, M.D. 1980, The social ecology of
inshore odontocetes. pp. 263-317. In: L.M. Herman (ed.) Cetacean
Behaviour: Mechanisms and Functions. John Wiley & Sons, New
York. xiii+463pp.

Wiirsig, B. 1978. Occurrence and group organization of Atlantic
bottlenose porpoises (Tursiops truncarus) in an Argentine Bay. Bial.
Buil, 154:348-59,

Wiirsig, B. and Wiirsig, M. 1979. Behavior and ecology of the
bottlenose dolphin, Tursiops truncatus, in the South Atlantic. Fish.
Bull. 77:399-412.

Wiirsig, B. and Wiirsig, M. 1980. Behavior and ecology of the dusky
dolphin, Lagenorhynchits obscurus, in the South Atlantic. Fish, Bull,
TTH4):871-90.

Wiirsig, M., Wiirsig, B. and Mermoz, J.F. 1977. Desplazamientos,
comportamiento general y un varamiento de la marsopa espinosa,
Phocoena spinipinnis, en el Golfo San José (Chubut, Argentina).
Physis (B. Aires) 36(92):71-9. [In Spanish].

Zhou, K. and Li, Y. 1989. Status and aspects of the ecology and
behavior of the baiji, Lipotes vexiliifer. Occas. Pap. IUCN $8C
3:86-91.

Zhou, K., Pilleri, G. and Li, Y. 1980, Observations on Baiji (Lipotes
vexillifer) and finless porpoise (Neophocoena asiaeorientalis) in the
lower reaches of the Chang Jiang. Sci. Sin. 23(6):785-94,






