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A first estimate of franciscana (Pontoporia blainvillei) abundance

off southern Brazil
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ABSTRACT

The franciscana, Pontoporia blainvillei, is endemic to the western South Atlantic Ocean and is perhaps one of the most threatened small
cetacean speciesin this region. This paper presents afirst abundance estimate for the coastal waters of Rio Grande do Sul State (southern
Brazil) and Uruguay. In March 1996, an aerial survey was conducted along the Rio Grande do Sul State coast. Thirty-four franciscanas (29
groups) were recorded leading to a mean density estimate of 0.657 individuals’/km? (95% Cl: 0.516 to 0.836) for the study area (435km?)
after applying a correction factor for submerged dolphins. This corresponds to an estimated abundance of 286 franciscanas (95% Cl: 225
to 364). The study area represents only 0.7% of the suggested distribution of the stock. The paper discusses possible management
implications of this study in the light of reported incidental mortality estimates for this region. Further surveys covering a larger area are
recommended in order to obtain more reliable abundance estimates for the stock.
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INCIDENTAL CAPTURE

INTRODUCTION

The franciscana (Pontoporia blainville) is a small cetacean
endemic to the western South Atlantic Ocean, ranging from
Italinas (18°25'S-30°42'W), Espirito Santo, Brazil (Moreira
and Siciliano, 1991) to Golfo Nuevo (42°35' S-64°48'W),
Peninsula Valdés, Argentina (Crespo et al., 1998). Its
distribution, restricted to shallow (<30m) waters roughly
within 55km of shore (Pinedo et al., 1989; Secchi and Ott,
1997), makes it particularly vulnerable to anthropogenic
activities. Continued incidental mortality throughout most of
itsrange (e.g. Praderi et al., 1989) meansthat the franciscana
can be considered one of the most threatened small cetacean
species in western South Atlantic Ocean. Although
incidental mortality levels have been recently estimated for
someareas (e.g. Praderi, 1997; Secchi et al., 1997; Kinasand
Secchi, 1998; Ott, 1998), their population impact remains
unknown because of the uncertainties about stock structure
and the lack of abundance estimates. These topics have been
considered research priorities for this species by severa
meetings, workshops and action plans carried out during the
last two decades (e.g. Perrin et al., 1989; Crespo, 1992;
Reeves and Leatherwood, 1994). Despite some progress in
studies about stock discreteness (Pinedo, 1991; Aznar et al.,
1995; Andrade et al., 1997; Secchi et al., 1998; Secchi,
1999), no efforts have been directed towards abundance
estimates; only preliminary data on local relative density
have been obtained in Baia Anegada, Argentina (Bordino
and Tausend, 1998).

This paper reports on a pilot study to estimate franciscana
abundance from aerial surveys. The study refersto aputative
stock occurring along the coast of Rio Grande do Sul State

(southern Brazil) and Uruguay (the RSURU stock as
defined by Secchi, 1999), for which there are al so recent data
on annual incidental mortality.

METHODS

Study area

The survey was conducted along the southern Rio Grande do
Sul State coast (32°08'Sto 32°25'S; Fig. 1). The study area
was chosen based on previous studies of strandings (Pinedo,
1986; Danilewicz et al., 1996) and incidental catches (Secchi
et al., 1997; Ott, 1998). Those reports present high indices of
franciscana mortality indicating that the speciesisrelatively
common in the area. This open coast is characterised by a
broad gently sloping continental shelf, with a 30m isobath
running about 37km from the shoreline. The area is
influenced by the large amount of continental runoffs from
the Lagoa dos Patos, which results in high productivity and
turbid waters close to shore.

Survey design and field work
Eight aerial surveyswere carried out from 4 to 8 March 1996
(Table 1) with a high-wing single engine aircraft Cessna
B-182. Flights were located to the south of Cassino beach,
between the shoreline and a maximum distance of 9.3km
from the coast, alogistical constraint imposed by the single
engine aircraft. This corresponds to a boundary
approximately at the 15m isobath.

Four people travelled on each flight: the pilot, one
recorder and one observer on each side of the plane. The
aircraft flew at aconstant altitude of 150m at about 150km/h,
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Fig 1. Study area: southern Rio Grande do Sul State coast, southern Brazil (from 32°08’S to 32°25’S). The survey design followed a zigzag pattern

from the coastline to the 15m isobath.

with small variations due to the direction and strength of the
wind. A blind strip of 109.2m (i.e. 54.6m to each side of the
transect line) occurred below the plane as it did not have
bubble windows. For each recorded animal or group, the
declination angle was measured abeam with an inclinometer
in order to calculate the distance of the sighting from the
transect line. The distance of x =0 from the transect line was
considered to occur at aperpendicular distance of 54.6m and
all other distances rescaled accordingly.

The survey design followed a zigzag pattern, crossing a
surface area of about 435km?. Thefirst flight consisted of 14
9.3km transects totalling 129.8km. The other flights
consisted of 20 9.3km transects totalling 185.2km. Due to
differences in observers experience, only one side of the
aircraft was considered in density calculations for some
flights(Table 1). All flightswere carried out in the same area
and are considered as replicates. Surveys were performed
with calm seas (Beaufort below 3) and mostly with clear or
partly cloudy skies. Under favourable weather conditions,
two surveys were carried out each day, one in the morning
and another in the afternoon (Table 1).

Table 1

Number of franciscanas and groups per survey in the southern Rio Grande
do Sul State coast. * = morning; ° = afternoon, * = 1 observer.

Replicate ~ Date No. groups No. animals  Length of ‘leg’ (km)

1 4 March? 4 4 129.8
2% 5 March? 4 4 185.4
3 5 March” 8 9 185.4
4 6 March” 3 3 185.4
5% 7 March® 1 1 185.4
6 7 March® 4 6 185.4
7% 8 March® 2 2 185.4
8* 8 March® 3 5 185.4

Detection probability (go)

A fundamental assumption of line-transect theory is that all
animals on the trackline are seen. Thisisclearly not true and
in this study the probability of detecting a franciscana was

estimated following the approach of Barlow et al. (1988) for
harbour porpoises (Phocoena phocoena):

g, = Pr(dolphinisvisible/dolphin is on transect line)

S+t

" s+d

where:

s isthe average time a franciscana is at the surface;

d isthe average time a franciscana is submerged; and

t isthetimewindow during which the franciscanaiswithin
the visual range of an observer.

For completeness, is considered to be 1 if t>d.

Density estimates
Franciscana density (D) was estimated using standard
distance sampling methods (Buckland et al., 1993). Data
were analysed with the program DISTANCE 2.2 (Laake et
al., 1996). Three potential detection functions were initially
considered: uniform, half-normal and hazard-rate, together
with various adjustment terms. Models were compared with
likelihood ratio tests and Akaike information criteria (AIC).
Density estimates were made for the model with the smallest
AlC.

Each flight was taken as a replicate (Buckland et al.,
1993). The density estimate for replicatei is given as:
D, _ N TOE(E Ei(s) fori = 1,2 ..,r 1)

2:¢i"Ligo

wherer = 8isthetotal number of replicates (flights) and ¢;
= 1 or 0.5 if both or only one side of the i-th transect line
weretaken into account. Theinclusion of ¢; was necessary to
exclude data from inexperienced observers. The detection
probability f(0) was estimated from all data combined.

The variance estimate of the pooled and uncorrected (g =
1) densities D,, was cal culated using DISTANCE 2.2. For the
corrected densities D = D,§gt, variance estimates were
calculated with equation (2) obtained by the delta method
(Seber, 1982)

V(D) =§5>-(V(D,)+D?V(§o)) )
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Population abundance estimates were obtained by
multiplying the density estimates by the area of 435km?
covered in the survey.

RESULTS

Detection probability

Values of s, the average time spent at the surface (1.2s +
0.4s) and d, the average time spent submerged (21.7s £
19.2s) were obtained from Bordino et al. (1999) whilet, the
time window during which an animal was in visual range,
was measured directly from floating bodies (e.g. sea gulls,
large dead catfish and dead franciscanas). The value, 7s,
corresponds to a distance of about 292m. The estimates for
go resulted in acorrection factor of 0.358 (+0.069), where the
standard error was calculated following the delta method
(Seber, 1982) by assuming s and d to be uncorrelated.

Abundance estimation

Thirty-four franciscanas (in 29 groups) wererecorded (Table
1). Most of the sightings (74%) occurred beyond the 10m
isobath (the outer limit of the surveyed area was around the
15m isobath). Group size, considering all the sightings,
ranged from one to three with an average of 1.16 (95%Cl:
1.0 to 1.37).

Data were taken as clustered and ungrouped. The
re-scaled perpendicular distances were left-truncated in
order to correct for the peak of observations away from zero
distance as a consequence of observation bias. In this way,
the reguired shoulder close to zero distance could be fitted.
After truncation, 20 groups remained in the final dataset.
Although Buckland et al. (1993) recommended removal of
the most extreme distancesto avoid theinclusion of outliers,
we decided to set w=205.2m (the largest observed
measurement) to avoid further reduction of the already small
data set.

In Table 2 a summary of different model functions and
adjustment terms are given. For each, only the best
aternative based on likelihood ratio testsislisted. According
to their AIC values, the best fit is obtained with a uniform
detection function and a cosine series adjustment of order
one (Fig. 2). That is, given w= 205.2 and a=0.820114, the
detection function is

g(x) = S + acos(%) ©)

w

Density and abundance estimates are given in Table 3 for
uncorrected data (go = 1) and after correcting for the
probability of missing submerged dol phins. After correction,
adensity estimate of 0.657 animals’km? was obtained which
resultsin an estimate of 286 franciscanas (95% Cl: 225-364)
for a simple extrapolation to the area covered by the study.

Table 2
Summary of AIC values for different models for fitting the detection
function for ungrouped but clustered data with re-scaled perpendicular
distances left-truncated at 70.2m and w = .

Key Adjustment AIC
Uniform - 196.21
Cosine 188.90
Simple polynomial 193.16
Half-normal - 189.76
Cosine 191.74
Hermite polynomial 191.75
Hazard rate - 190.46
Cosine 192.46

Table 3

Summary table of densities and population size estimates before and after
correction for submerged dolphins. The area considered is of 445km’.
Degrees of freedom for confidence interval calculations are 17, 14 and 14
for p,, D and N respectively. Last line refers to extrapolations (see

Discussion section)

Estimate % CV 95% Confidence Interval

Uncorrected (go=1)

b, 0.196 25.03 0.116 0.330
D 0.235 28.46 0.129 0.428
N 102 28.46 56 186

Corrected (go= 0.358)

Dy 0.547 31.61 0.448 0.669
b 0.657 34.47 0.516 0.836
N 286 34.47 225 364
Noanas 42,078 - 33,047 53,542
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Fig. 2. Frequency distribution of perpendicular distances to sightings
for fraciscana dolphin. The continuous curve represents the best fit
function (see text).

DISCUSSION

Analysis

Unusually for such surveys, the datafitted best to afunction
that effectively represents a strip transect survey. This may
be a consequence of (1) the fact that the distance data had to
be left-truncated, probably because of the inexperience of
some observers whose search strategy did not reflect the
necessary concentration of effort near the trackline and (2)
because there was a 109.2m blind strip directly under the
plane.



Whilstitisclear that correction must be made for animals
missed along the trackline, the method used here is
necessarily approximate. In particular, this is because the
limited data used (Bordino et al., 1999) refer to a different
stock and time. As the data were not collected during the
survey itself, we were, in addition, unable to take into
account observer differences.

Estimates

Although 34 franciscanas were sighted during the 8 flights,
the species has severad behavioura and physica
characteristics that make it difficult to observe at sea from
either aerial or boat surveys (Perrin et al., 1989). They spend
little (about 4%) time at the surface and expose the body
without conspicuous splashes (Bordino and Thompson,
1997; Bordino et al., 1999). Although aggregations of up to
15 individuals have been reported (Monzén and Corcuera,
1991; Junin and Castello, 1994; Crespo et al., 1998);
franciscanas usually swim aone or in small groups of 2-4
dolphins (datafrom avariety of sources: anecdotal reportsby
fishermen; opportunistic sightings - Di Beneditto et al.,
1996; systematic observations- Bordino et al ., 1999; and this
study). Finaly, itssmall body size (no longer than 1.7m) and
colour pattern (similar to the colour of the turbid waters of
much of its range) make observing individuals or groups
difficult.

An aerial survey was chosen for this study primarily
because of (a) the availability of a plane and (b) reports that
engine noise was probably responsible for franciscanas
avoidance of boats (pers. abs. of the authors and report by
Pinedo et al., 1989). No franciscana sightings have been
reported from over 130 cruises of experienced observers
onboard fishing vesselsin coastal waters of the northern Rio
Grande do Sul State, despite the fact that this region contains
areas of high incidental captures of the species (GEMARS,
pers. obs.).

Extrapolation of abundance estimates

Two criteria have been suggested for determining offshore
borders to the franciscana distribution (Pinedo et al., 1989):
(a) the area out to the 30m isobath; and (b) the area out to
55km distance from the coast. In the absence of detailed
information, we have considered that the 30m isobath isthe
most appropriate border given the depth distribution of
incidentally caught franciscanas in the region (Secchi et al.,
1997; Ott, 1998) and the limited distributional data available
(Secchi and Ott, 1997).

Whilst information on abundance is intrinsically
interesting, it is also essential for assessing the potential
impact of incidental mortality in gillnet fisheries. A simple
extrapolation of the density estimate for the study areato the
total postulated distribution range results in an estimate of
some 42,000 franciscanas (95% CI from 33,047-53,542).

The total postulated area (ca 64,000km?) includes the
coastal waters (to 30m isobath) from Rio Grande do Sul and
Uruguay. The northern and southern limits were considered
as the palitical borders between the Rio Grande do Sul and
Santa Catarina States and between Uruguay and Argentina,
respectively (Secchi, 1999). These tentative borders are
based partially on knowledge about parasites (Aznar et al.,
1995; Andrade et al., 1997), osteology (Pinedo, 1991) and
MtDNA sequences (Secchi et al., 1998; Lazaro, 2000) as

well as incidental capture locations (see Praderi, 1997,
Secchi et al., 1997; Kinas and Secchi, 1998; 1999; Ott,
1998).

It isimportant to note that the extrapolated estimate must
be used with caution asit is based on a small fraction of the
coastline which represents only 0.7% of the possible
distribution area and thereis very limited information on the
relative density of this species within its range. However,
these estimates are of value in beginning to attempt
guantitative simulations in demographic studies.

Possible status of the franciscana

The conservation status of the franciscanais unknown given
the lack of good data on stock identity, abundance and
incidental mortality. In an attempt to begin to assess its
status, we have tentatively combined the estimates obtained
here with the available data on the annual incidental
mortality for the Rio Grande do Sul State and Uruguayan
coasts. Pooled data on the franciscana’ sbycatch (see Praderi,
1997; Secchi et al., 1997; Ott, 1998; Kinasand Secchi, 1999)
resulted in annual incidental mortality estimates ranging
from about 550 to 1,500 franciscanas (Secchi, 1999).
Combining these values with the upper and lower confidence
limits of abundance for the large area indicates that
somewhere between 1.1% and 3.5% of the stock is being
removed each year by the coastal gillnet fishery. However,
there are other sources of fishing mortality on franciscanasin
this region. For example, if the catches of a target fish
species for the oceanic gillnet fleet is low, effort moves to
shallower waters with the operations becoming an additional
source of franciscana bycatch (see Secchi et al., 1997). In
southern Brazil, trawlers operate both in deep offshore and
shallow coastal waters. To date no records of franciscanas
killed in trawls exist. Although there has been a lack of
effective monitoring effort for this fleet, informal talks with
fishermen suggest that catches rarely occur (hence the focus
of monitoring effort on the coastal gillnet fleet).

The IWC Scientific Committee (Donovan and Bjarge,
1995) has noted that incidental mortality estimates of 1% of
estimated population size are sufficient to ‘raise a flag of
concern’ over the status of small cetacean population and
that catches of 2% may not be sustainable, based on
estimated maximum net productivity rates of 4% or less(e.g.
Caswell et al., 1998). Despite the uncertainties in the

0]
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