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The Bolivian pink river dolphin, locally called 
bufeo (Inia boliviensis) is the only cetacean 
in the land-locked country, Bolivia. A series 
of waterfalls and rapids have isolated river 
dolphins from those further downriver. I. bo-
liviensis is endemic of the upper Madeira 
basins (Ruiz-Garcia et al., 2008; Aliaga-Rossel 
and McGuire, 2010). Despite its local end-
emism the ecology and biology of the bufeo 
remain poorly understood. Pilleri and Gihr 
(1977) presented the first studies of bufeo 
in Bolivia, consisting on informal surveys of 

various waterways, descriptions of behavior 
and preliminary population density estimates 
for the Ibare river. They also concluded that 
the dramatic population size reduction was 
because of anthropogenic influences. Aliaga-
Rossel (2000; 2002) conducted the first surveys 
using standardized methods and determined 
the abundance and distribution of bufeo in the 
Tijamuhi river, highlighting one of the highest 
population densities in the range of Inia.

Bufeos live in aquatic environments that 
change dramatically throughout the year due to 
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ABSTRACT: This study determined the density of Bolivian bufeo (river dolphin) in two rivers 
with similar habitat characteristics during “La Niña” event of 2008. The density varied between 
1 ind./km2 in Tijamuchi river and 0.2 ind./km2 in Ibare river. Previous studies showed higher  
densities in both rivers. We suggest that this reduction could be related to greater levels of 
human activity and the abnormal floods during “La Niña” affecting water quality due to the 
incorporation of garbage, latrines contents and sewage into the river.

RESUMEN: El delfín de río boliviano en los ríos Ibare y Tijamuchi (Cuenca Alta del 
Madera) durante la estación de lluvias en el evento de “La Niña”. Este estudio deter-
minó la abundancia del delfín de río boliviano o bufeo en dos ríos durante aguas altas en 
“La Niña 2008”. Se encontraron densidades de 1 individuo/km2 en el río Tijamuchi y 0.2 
individuos/km2 en el río Ibare. Ambos ríos presentan características de hábitat similares; 
comparaciones con estudios previos indican una disminución en la densidad de bufeos. 
Sospechamos que esta reducción puede ser debida a la elevada actividad humana. Los 
bufeos son vulnerables a numerosas amenazas; las inundaciones anormales durante el 
año de la “Niña” provocaron que basura, letrinas y aguas servidas se desbordaran al río 
afectando la calidad del agua. 
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changes in season and precipitation. Therefore, 
during high levels of water, it commonly cov-
ers the floodplains as part of a natural cycle 
in the Amazon Basin (Sioli, 1984). However, 
a global current effect known as “La Niña” is 
characterized by unusual cold ocean tempera-
tures in the tropical eastern Pacific Ocean in 
contrast to “El Niño”, characterized by warm 
ocean temperatures in the equatorial eastern 
Pacific (http://www.pmel.noaa.gov/tao/elnino/
faq.html#lanina). In Bolivia, both phenomena 
entail ecologic and economic disasters within 
tropical areas due to extreme droughts, flood-
ing, and heavy rains. To date, there is no 
information on how these climatic events af-
fect Neotropical aquatic mammals. This paper 
examines the abundance of the Bolivian bufeo 
in sections of the Tijamuchi and Ibare rivers 
during a rainy season with high level of wa-
ter (high-water season) caused by “La Niña” 
event in 2008. In addition, we compared our 
results to previous densities obtained in years 
of normal precipitation in both Tijamuchi and 
Ibare rivers. This study has contributed to our 
knowledge on this unique cetacean of the 
Neotropical rivers.

The study area (Ibare and Tijamuchi rivers) 
is situated in the Department of Beni, Bolivia 
(Fig. 1). These rivers are in the sub-basin of the 
Mamoré river, which then becomes the Madeira 
river in Brazil. The mean temperature in the 
area is 26.5ºC, and annual precipitation varies 
between 1200-2400 mm per year. The relative 
humidity ranges between 64% in August to 
77% in January and February (Pouilli et al., 
2004). The hydrologic regime is directly related 
to precipitation, with the highest water levels 
occurring between December and April, and 
the lowest water levels from June to October 
(Fig. 2). During high-water season much of 
the region is temporally flooded (Loubens et 
al., 1992; Poully et al., 2004).

The diversity of fish and wildlife in the 
region is high with more than 380 species 
of fish reported, of which at least 40 spe-
cies are consumed by humans (Pouilli et al., 
2004). Riverbank vegetation is characteristic 
of tropical gallery forests and is interspersed 
with savannahs, some of which are natural and 

others are a result of deforestation for cattle 
ranches or human settlements.

The Ibare and Tijamuchi rivers originate in 
the Llanos de Moxos (Fig. 1) and are classified 
as clear-waters from their headwaters to their 
middle reaches, which are characteristically 
low in nutrients and suspended sediments. 
However, downriver the Tijamuchi river re-
ceives input from small creeks that originate 
in white-waters and eventually is transformed 
into mixed clear- and white-water. Both the 
Ibare and Tijamuchi rivers are tributaries of 
the Mamoré river and both have a width of 
50 to 110 m (Pilleri and Gihr, 1977; Aliaga-
Rossel, 2002). The main economic activities 
for human settlements along the riverbanks 
are cattle ranching, fishing, and small scale 
agriculture. Along the Tijamuchi, which has 
a lower human population, the main activity 
is cattle ranching. Along the Ibare river there 
are several human settlements because of their 
proximity to Trinidad, the main city in the 
region. There are five important ports on the 
Ibare river, resulting in high human activity 
and constant heavy boat traffic.

Fieldwork took place in January 2008 during 
the high-water season (Fig. 2). Surveys con-
sisted of two transects of the same river reach. 
The total distance surveyed was approximately 
185 linear river km. Surveys were conducted 
between 07:30 h and 17:15 h, with a one-hour 
break around midday. A 100% strip-width 
transects was used to survey for bufeos using 
a vessel (40 horsepower hp) engine crewed 
by a boat driver and two observers travelling 
at a constant speed between 7-9 km/hr. Ob-
server eye height was 2.5 m above water level. 
Double counts were avoided by maintaining 
communication between the observers. The 
observations were made from the front of the 
boat, and from the rear of the boat only to 
confirm number and size of bufeos. For each 
sighting, we registered: time, coordinates, 
vessel speed (with a GPS), and the width of 
the river by laser rangefinder. When a solitary 
bufeo or a group of bufeos was sighted, the 
number of dolphins per group was recorded. 
A group was defined as the number of ani-
mals observed in apparent aggregation. If we 
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Fig. 1. Study site, Ti-
jamuchi and Ibare rivers, 
tributaries of the Mamoré 
river, Mamoré sub basin, 
Bolivia.

Fig. 2. River water level (average in meters) and precipitation (mm) of the Ibare river region from January 2006 to 
June 2008. Precipitation data from Servicio Nacional de Meterología e Hidrología; river water level data from Ministerio 
Nacional de Defensa e Hidrografía Naval, La Paz, Bolivia.

were unable to determine the exact number 
of individuals, the lowest reliable count was 
recorded (Mc Guire and Winnermiller, 1998; 
Aliaga-Rossel, 2002).

We characterized the aquatic habitat every 
2.5 km within the transects by measuring 
pH, water transparency using a Secchi disk, 
surface temperature at 0.5 m depth, and 
water depth measured in the middle of the 

river with a sound-
ing line (Table 1). 
In addition, based 
on our previous ex-
perience in the same 
rivers, we identified 
some aspects of river 
quality, such as solid 
waste or new set-
tlements compared 
to previous surveys. 
We used Spearman 

rank correlations to determine correlations 
between human activities and distribution of 
bufeos, and Chi square test for comparison 
of samples.

The number of bufeos observed was notably 
different in the two rivers. In total, we sighted 
319 individuals, 189 in the Tijamuchi (density 
of 1.02 individual/km2) and 32 in the Ibare 
river (0.2 individual/km2).
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In total, 127 groups of bufeos were recorded 
(including solitary individuals). The group 
size was greater in the Tijamuchi river (13 
individuals) and smaller in the Ibare river (4 
individuals). This difference in size groups 
was statistically significant (X2 = 134.336, p = 
0.00); 59% of the observations for Tijamuchi 
river, and 70% on the Ibare river were solitary 
individuals, then groups of two individuals 
(26% both rivers), including mother-calf pairs, 
followed by groups of three bufeos (7.8%). 
The largest group comprised 13 bufeos and 
was seen in the Tijamuchi river.

The relationship between bufeo abundance 
and depth, temperature, ph was not statisti-
cally significant in either of the rivers. Finally, 
we found a highly significant but negative 
correlation between human activities and set-
tlements and bufeo density (Spearman’s rank 
coefficient = -0.795, R2 = 0.632, p < 0,455).

For the Tijamuchi river, the number of bufeos 
is relatively lower compared to previous stud-
ies in the area also during the rainy season 
(1.13 ind./km2) (Aliaga-Rossel, 2002). This 
reduction in density could be related to the 
region’s increasing human activity. The density 
we found in the Ibare river was lower than 
densities reported by Pilleri (1969) and Pilleri 
and Gihr (1977), 1.0 individual/km2, although 
their surveys were conducted during dry season 
when the number of observations of dolphins 
is normally higher. The Ibare river constitutes 
the main access to Trinidad city and contains 
several boat ports and human settlements along 
its shores, resulting in frequent and heavy boat 
traffic ranging from small vessels to large cargo 
boats (Poully et al., 2004). Furthermore, Naval 
Forces and other authorities do not regulate 

boat speed and traffic on either river. This 
may directly affect bufeo populations and may 
partially explain the low density. A negative 
relationship between boat traffic and dolphin 
populations has been observed with other spe-
cies of river dolphins, such as Lipotes vexillifer 
and Platanista gangetica (Reeves et al., 2003).

The dolphin densities in the Tijamuchi and 
Ibare rivers are still high compared to other 
areas (i. e. encounter rates of 0.13-1.50 indi-
viduals/km2 in Peru (McGuire, 2002), 0.28-0.40 
individuals/km2 in the Colombian Amazon 
(Trujillo, 1992), 0.23-0.40 individuals/km2 in 
Ecuador (Utreras, 1995), 0.02-1.16 individuals/
km2 in Venezuela (McGuire and Winemiller, 
1998), but are lower than the densities com-
pared to 5.1 individuals/km2 for I. boliviensis 
in the Itenez river (Gómez et al., 2011).

In both rivers the higher numbers of bufeos 
recorded were in river bends or curves and 50% 
of the observations were in the confluences of 
the river, although the number of confluences is 
very seasonal. Similar to Aliaga-Rossel (2000; 
2002) during high waters, lower densities of 
bufeos were noted in confluences compared to 
other seasons, which may be caused by the 
flooding that inundates small confluences. 
We also observed a high number of dolphins 
in an oxbow lake close to the Tijamuchi 
river (n = 15); different studies showed these 
habitats to be important for residents or 
transient bufeos (McGuire and Henningsen, 
2007; Ruiz Garcia et al., 2008).

As in this study, Aliaga-Rossel (2000) also 
found most individuals were solitary (51%) and 
pairs were next most common (27%), and the 
largest group observed was also 13 individu-
als on the Tijamuchi river. These numbers are 

Table 1
Physical-chemical characteristics of the Ibare and Tijamuchi rivers during high water season in a La Niña 
year (2008). Average values are given. T°C = Temperature at ± 50 cm depth of the surface.

River T
(°C)

Depth
(m)

Transparency
(m)

Width
(m) pH

Ibare 28.76 ± 3.79 15.95 ± 1.52 38.23 ± 4.91 73.15 ± 19.8 6.63 ± 0.22
Tijamuchi 30.33 ± 2.11 13.02 ± 2.27 40.25 ± 2.7 77.58 ± 28.63 6.72 ± 0.28
Average 
(n=65) 29.5 14.5 39.24 75.4 6.67
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relatively similar which might suggest stable 
populations over time and/or possible site 
fidelity or habitat requirements as suggested 
for I. boliviensis (Ruiz-Garcia et al., 2008) and 
for I. geoffrensis (Martin and da Silva, 2004; 
McGuire and Henninngssen, 2007). For the 
Ibare river, the highest group number observed 
(four individuals) was low compared with the 
Tijamuchi; this could be possibly caused by 
much boat traffic on this river and/or larger hu-
man settlements along its banks which perhaps 
disrupts bufeo social structure (Aliaga-Rossel 
et al., 2006). Therefore, differences in group 
size and bufeos numbers could be the result 
of a combination of different factors such as 
differences in habitat complexity, human impact 
and activity, water quality, or effects on food 
availability.

We found no correlation between the 
density of bufeos and water characteristics, 
nor did the rivers differ with respect to the 
measured characteristics, even though Tija-
muchi river might be richer in nutrients and 
prey than the clear-water Ibare river due to 
influx of white water from the Mamoré, and 
consequently it may be able to support larger 
groups of bufeos (Sioli, 1984; Aliaga-Rossel 
et al., 2006). Furthermore, studies elsewhere 
concluded that river dolphins abundance is 
not affected directly by characteristics such as 
depth of water, amount of dissolved nutrients, 
differences in pH, transparency, but it might 
be related to factors such as prey availability 
(Best and da Silva, 1989; McGuire and Wine-
miller, 1998; Aliaga-Rossel, 2002). We do not 
have quantitative data; however, we detected 
an increase in solid waste pollution; bottles, 
plastic bags and other solid residuals floating 
along these rivers that were not perceived on 
this scale before. Also, an upriver bridge is un-
der construction and disorganized human new 
settlements have increased with waste dumped 
directly into the Tijamuchi river. Most of these 
activities increase the ecosystem degradation 
and might have effects on fish and dolphin 
population ecology.

During a regular year (non Niño or Niña 
events), the high water season starts in No-
vember when water levels increase rapidly and 
areas of the river bank are flooded. Flooding 

enters small channels which become accessi-
ble, opening a new habitat for bufeos where 
prey and individuals move into the inundated 
forest and around the numerous permanent or 
temporary lagoons. Consequently, the number 
of encounters in the main channel can be lower 
in this season, as observed for I. geoffrensis 
in Venezuela (McGuire and Winemiller, 1998), 
in Peru (McGuire, 2002), and in Brazil (Mar-
tin and da Silva, 2004). Martin and da Silva 
(2004) observed dolphins searching for new 
habitats during high water, when females and 
their dependent offspring moved further into 
these newly inundated areas.

Bufeos have a broad diet and use a variety 
of food resources (Best and da Silva, 1993, 
Aliaga- Rossel and McGuire, 2010), responding 
to changes in water depths and floods which 
directly affect prey diversity and abundance 
in micro sites and habitats. The possibility of 
exploring and using new habitats caused by 
the seasonal variations in rainfall increases the 
chances to exploit and look for different food 
resources inside the available habitat. McGuire 
and Henningsen (2007) and Ruiz-Garcia et al. 
(2008) presented evidence of bufeo site fidel-
ity, suggesting that they do not travel between 
adjacent river systems. Furthermore, Ruiz-
Garcia et al. (2008) indicate that I. boliviensis 
population has lower genetic diversity than I. 
geoffrensis, and in some lagoons there is no 
gene flow, with very limited interconnection 
among them.

The influence of climate anomalies in 
Neotropical areas and the effects on wildlife 
remains controversial among scientists (Vergani 
et al., 2004). This survey was conducted during 
high water season during a “La Niña” year. 
Following the completion of the survey the 
heavy rains continued, water levels breached 
the river banks (where cattle ranches are lo-
cated), flooding the entire region and causing 
cattle to starve to death and many small vil-
lages to flood. Also wildlife moved to higher 
ground that was already occupied by cattle, 
bringing them into conflict with the local 
people. Contamination of the water quality 
occurred when the carcasses of dead animals 
were dumped into the flooded river; garbage 
which had accumulated along the river banks 
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was swept into the river and the lack of basic 
services in the region caused latrines and sew-
age to overflow into the river. Even if these 
flooding events do create opportunities to find 
new resources for the bufeos, we do not have 
information on how the pollution and contami-
nation caused by these abnormal flooding can 
detrimentally affect the water quality, causing 
negative effects on fish, on bufeo’s health, or 
on their populations.

Our results are limited and they represent 
only one season within the same river. How-
ever, their presentation is justified as they are 
among the first of their kind for this species, 
allowing for comparisons with previous stud-
ies in the same area. This paper presents data 
from the first standardized bufeo survey in the 
Ibare river and remarks on the increasing pol-
lution in both rivers which requires immediate 
action. It is imperative to continue generating 
information on the ecology of Inia boliviensis, 
and to start with implementing strategies to 
protect their habitat.
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