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SUMMARY
The Bolivian river dolphin (Inia boliviensis) was recently recognized as a species, geographically separated
from Inia geoffrensis by rapids in the Madera River. The species is restricted to the Iténez*, Yata and Mamoré
watersheds. More or less 95% of its distribution range overlaps with Bolivian territory, the remaining part with
Brazil. Overall, the species is poorly studied, with an important information gap on its distribution and abundance
LQWKH,WpQH]ULYHUEDVLQ$VDÀUVWVWHSWRZDUGVWKHGHYHORSPHQWRIFRQVHUYDWLRQVWUDWHJLHVLQWKLVEDVLQKDELWDW
preferences and current population status are being assessed. The aim of the present study was to determine the
population status of the river dolphin in the San Martin and Blanco rivers, two tributaries of the Iténez River.
During the end of the high water season, 81.6 km were surveyed in the San Martin River and 66 km in the Blanco
River. The average size of the observed groups was 2.4 (+ 2.1) in the San Martin River and 3.0 (+ 2.0) in the Blanco
River. The relative abundances were 0.7 and 1.4 individuals/km respectively. In the San Martín River, there was a
VLJQLÀFDQWSUHIHUHQFHIRUULYHUFRQÁXHQFHV+\SRWKHVHVDUHSXWIRUZDUGWRH[SODLQREVHUYHGGLIIHUHQFHVLQUHODWLYH
abundance between the two rivers.
*The Iténez river is known as Guaporé river in Brasil

RESUMEN
El delfín boliviano (Inia boliviensis KDVLGRUHFRQRFLGRUHFLHQWHPHQWHFRPRXQDHVSHFLHJHRJUiÀFDPHQWHVHSDUDGD
de I. geoffrensis por rápidos y cachuelas en la cuenca del río Madera. La especie está restringida a las subcuencas
GHORVUtRV,WpQH]<DWD\0DPRUp$SUR[LPDGDPHQWHGHOUDQJRGHGLVWULEXFLyQVHVREUHSRQHFRQWHUULWRULR
EROLYLDQRHOUHVWRVHVREUHSRQHFRQWHUULWRULREUDVLOHUR/DHVSHFLHHVSRFRFRQRFLGD\HQSDUWLFXODUH[LVWHXQYDFtR
GHLQIRUPDFLyQVREUHVXGLVWULEXFLyQ\DEXQGDQFLDHQODFXHQFD,WpQH]&RPRSULPHUSDVRKDFLDODHODERUDFLyQGH
HVWUDWHJLDVGHFRQVHUYDFLyQSDUDODHVSHFLHHQHVWDFXHQFDODVSUHIHUHQFLDVGHKiELWDW\HVWDGRGHODVSREODFLRQHV
están siendo evaluadas. El objetivo del presente estudio es determinar el estado de las poblaciones de I. boliviensis
en los ríos San Martín y Blanco, ambos tributarios del río Iténez. Durante la época de aguas altas, 81.6 km han
sido muestreados en el río San Martín y 66 km en el río Blanco. El tamaño promedio de los grupos fue de 2.4 (±
2.1) en el rio San Martin y de 3.0 (± 2.0) en el río Blanco. La abundancia relativa fue de 0.7 y 1.4 individuos/km,
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UHVSHFWLYDPHQWH(QHOUtR6DQ0DUWtQHOEXIHRWXYRXQDSUHIHUHQFLDQRWRULDSRUODFRQÁXHQFLDHQWUHUtRV6H
SUHVHQWDQKLSyWHVLVTXHSXHGHQH[SOLFDUODVGLIHUHQFLDVREVHUYDGDVHQWUHORVGRVUtRV

RESUMO
O boto da Bolívia (Inia boliviensis IRLUHFRQKHFLGRUHFHQWHPHQWHFRPRXPDHVSpFLHJHRJUDÀFDPHQWHLVRODGD
da I. geoffrensis pelas corredeiras da bacia do rio Madeira. A espécie é restrita às bacias dos rios Iténez**, Yata
H0DPRUp$SUR[LPDGDPHQWHGDiUHDGHGLVWULEXLomRHQFRQWUDPVHQD%ROtYLDHDSHQDVRUHVWDQWHHVWi
HPWHUULWyULREUDVLOHLUR$HVSpFLHpSRXFRFRQKHFLGDHHPSDUWLFXODUH[LVWHXPYD]LRGHLQIRUPDomRVREUH
VXDGLVWULEXLomRHDEXQGkQFLDQDEDFLDGR,WpQH]&RPRSULPHLURSDVVRSDUDRGHVHQYROYLPHQWRGHHVWUDWpJLDV
GHFRQVHUYDomRSDUDDHVSpFLHQHVWDEDFLDSUHIHUrQFLDVGHKDELWDWHDVLWXDomRGDVSRSXODo}HVHVWmRVHQGR
DYDOLDGDV2REMHWLYRGHVWHHVWXGRpGHWHUPLQDURHVWDGRGDVSRSXODo}HVGH,EROLYLHQVLVQRVULRV6DQ0DUWtQ
H%ODQFRDPERVDÁXHQWHVGRULR,WpQH]'XUDQWHDpSRFDGHiJXDVDOWDVIRUDPDPRVWUDGRVNPQRULR6DQ
Martin e 66 km no rio Blanco. O tamanho médio dos grupos foi de 2,4 (± 2,1) no Rio San Martin e 3,0 (± 2,0)
QR5LR%ODQFR$DEXQGkQFLDUHODWLYDIRLGHHLQGLYtGXRVNPUHVSHFWLYDPHQWH1RULR6DQ0DUWtQR
ERWRWHYHXPDQRWiYHOSUHIHUrQFLDSHODFRQÁXrQFLDGHULRV6mRDSUHVHQWDGDVKLSyWHVHVTXHSRGHPH[SOLFDUDV
GLIHUHQoDVREVHUYDGDVHQWUHRVGRLVULRV
**Iténez e denominado rio Guaporé no Brasil

INTRODUCTION
&HWDFHDQV DUH ZLGHO\ VSUHDG DOO DURXQG WKH
world in different types of aquatic habitat, and
occur under a wide range of climatic conditions.
Some species inhabit freshwater ecosystems,
and amongst these, the species belonging to
the genus Inia are considered as “obligate river
dolphins” (Trujillo, 2000). This genus is widely
distributed in the Amazon and Orinoco basins
of South America (Trujillo, 2000). The species
Inia geoffrensis was traditionally divided in three
subspecies which are separated geographically: I.
g. humboldtiana (Orinoco basin), I. g. geoffrensis
and I. g. boliviensis (Amazon basin).
5HFHQWPROHFXODUVWXGLHV %DQJXHUD+LQHVWUR]Det
al., 2002; Ruiz-Garcia et al., 2007; Ruiz-García et
al., 2008) have shown that the river dolphin found
in Bolivia is in fact a genetically different species,
geographically isolated by rapids and waterfalls
in the Madera river basin (border area between
Brazil and Bolivia). This species, Inia boliviensis,
has a restricted distribution range in the Bolivian
Amazon, only occurring in the Iténez, Mamoré

and Yata river basins. Dolphins were also reported
LQ WKH ORZHU %HQL ULYHU EHORZ WKH &DFKXHOD
Esperanza rapid) and in the Abuná river, however,
Tavera et al. (in press) state that it is not clear to
which of the two species these individuals belong.
It is considered to be one of the least studied
species of mammals in Bolivia (Aliaga-Rossel,
2002). Its total population size was estimated to be
considerable smaller than the size of I. geoffrensis
populations due to its restricted distribution range
(Tavera et al., in press).
Inia geoffrensisLVFDWDORJXHGE\WKH,8&1XQGHU
WKH´'DWD'HÀFLHQWµFDWHJRU\ ,8&1 DQGLV
OLVWHGLQWKH$SSHQGL[,,RIWKH&,7(6&RQYHQWLRQ
on International Trade in Endangered Species of
:LOG)DXQDDQG)ORUD  &,7(6 1RPHQWLRQ
is made of I. boliviensis E\ 8,&1 RU &,7(6 ,Q
Bolivia, I. boliviensis hunting is forbidden by D.S.
22641 (8th RI 1RYHPEHU   DQG '6 
(21th of July 1999). In 2008, it was declared
natural heritage of the department of Beni (R.P.
25858, Department of Beni). Recently, it received
the status of “Vulnerable” in the Red List of
Vertebrates of Bolivia (Aliaga-Rossel, 2009).
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Figure 1. Map of the studǇ area͕ shoǁing the river transeĐts in the lanĐo and San MarƟn rivers in the
Departmental Park – ANMI Iténez, Bolivia

The recognition of Inia boliviensis as a separate
VSHFLHV LQFUHDVHG WKH LQWHUHVW RI WKH VFLHQWLÀF
community and the necessity for the development
RIVSHFLHVVSHFLÀFFRQVHUYDWLRQVWUDWHJLHV
+RZHYHU IRU DQ HIIHFWLYH PDQDJHPHQW DQG
conservation of the species, information is needed
about their abundance and the natural and human
factors that are affecting their abundance over time.
The populations in the Mamoré watershed are
relatively well studied (Aliaga-Rossel, 2002, 2003;
Aliaga-Rossel et al KRZHYHUWKHUHH[LVWV
an important information gap on its population

status in the eastern part of its distribution range.
7KH REMHFWLYH RI WKH SUHVHQW VWXG\ LV WR ÀOO WKLV
gap, assessing the habitat preferences and current
population status of Inia boliviensis in two rivers
belonging to the Iténez watershed in Bolivia.

METHODS
The study was conducted in the San Martin and
Blanco Rivers, whose lower stretches drain
WKH 'HSDUWPHQWDO 3DUN DQG 1DWXUDO $UHD IRU
,QWHJUDWHG0DQDJHPHQW,WpQH] 3'$10,,WpQH]
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Beni, Bolivia). This protected area is located
between 10º30’ and 13º00’S, and between 64º00’
y 69º00’W (Fig. 1). The major vegetal formations
SUHVHQWLQWKH3'$10,,WpQH]DUHWKHLQXQGDWHG
ÁRRGSODLQIRUHVWVWKH$PD]RQLDQ ´WLHUUDÀUPHµ 
rainforest of the Precambrian Shield and the
lowland savannas (Ten et al., 2001). The PD$10, ,WpQH] RYHUODSV HQWLUHO\ ZLWK WKH ,WpQH]
river basin and has a surface area of 186 460 km2.
7KH PHDQ WHPSHUDWXUH ÁXFWXDWHV EHWZHHQ  WR
& ZKLOH WKH DQQXDO UDLQIDOO LV EHWZHHQ 
and 2000 mm per year.
The Blanco River is a white water river
transporting a moderate load of suspended and
GLVVROYHG VROLGV ZKLFK H[SODLQV WKH OLJKW EURZQ
FRORXUORZWUDQVSDUHQF\DQGFORVHWRQHXWUDOS+
This river drains the alluvial lowlands of Beni.
The San Martin River, on the other hand, is a clear
water river with high transparency (on average
2.7 m) and low load of suspended and dissolved
VROLGVGUDLQLQJWKH3UHFDPEULDQ6KLHOG 1DYDUUR
& Maldonado, 2002).
The surveys were conducted at the end of the
high water season in June and July 2006 and
lasted 4 weeks. Because the rivers on average
were less than 100 m wide (Blanco river 33.9
m; San Martin river 56.6 m), strip transects were
carried out, travelling downstream. Based on the
methodology of Aliaga-Rossel (2002), dolphin
abundance was estimated through sightings made
from a wooden boat propelled by rowing, with
an observer standing on the bows and someone
rowing the stern. The boat speed was 5-7 km/
hrs. Transects were conducted between 08:00
and 17:15 hrs, under optimal light and visibility
conditions. The boat headed in the middle of river
and the observer in the bow of the boat located
river dolphins using binoculars. Each time a river
dolphin or dolphin groups were detected, the boat
stopped and the observer registered the number of
individuals and geographical location. In the case
RI DFRXVWLFDO UHFRUGV YLVXDO FRQÀUPDWLRQ ZDV
necessary to record the sighting, as recommended

by McGuire & Winemiller (1998). Observation
KHLJKWZDVDSSUR[LPDWHO\P VWDQGLQJKHLJKW
RIREVHUYHU PDNLQJWKHGDWDGLIÀFXOWWRFRPSDUH
with other studies, in which usually platforms were
used at least 3 m above the water level. The same
methodology was used in both rivers, making the
data comparable between the two rivers visited.
We distinguished 3 habitat types: the main river
FRXUVH GHDG ULYHU DUPV DQG FRQÁXHQFHV 'HDG
ULYHU DUPV ORFDOO\ FDOOHG ´EDKtDVµ  DUH R[ERZ
lakes permanently connected with the main
ULYHU FKDQQHO %\ GHÀQLWLRQ FRQÁXHQFHV LQFOXGH
the river mouth as well as river stretches 100 m
downstream and 100 m upstream of the river
mouth. The same term is used for the intersection
RIULYHUVDQGGHDGULYHUDUPV6WUHDPVDUHGHÀQHG
as water courses less than 20 m wide, and have
their origin in the forest or savannas, transporting
clear waters.
The Blanco and San Martin rivers were
characterized through registration of physical
SDUDPHWHUV PD[LPXP GHSWK WRWDO ZLGWK ZDWHU
transparency), which were measured every two
km in rivers. The main average and average
RI WKH PD[LPXPV RI DOO SK\VLFDO SDUDPHWHUV
were calculated. In addition, the river sinuosity
ZDV HYDOXDWHG E\ WKH ,QGH[ RI VLQXRVLW\ ,V 
longitude of the river/longitude of the valley).
Kruskall-Wallis analyses were used to analyze
IRU VLJQLÀFDQW GLIIHUHQFHV EHWZHHQ WKH WZR
rivers. When a dolphin or a group of dolphins
was observed the same parameters were taken
RQ WKH SRLQW RI ÀUVW REVHUYDWLRQ ,Q GHDG ULYHU
arms the same parameters were measured at least
in two different points and at each point where
river dolphins were observed. Anthropogenic
disturbance was measured as number of boats and
ÀVKLQJQHWVHQFRXQWHUHGGXULQJWKHULYHUWUDQVHFWV
In total, 147.6 km were surveyed in the two
watersheds. In the San Martin watershed, 62.4
km were surveyed in the main river channel
QRW LQFOXGLQJ FRQÁXHQFHV   NP LQ GHDG
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river arms and 0.4 km in streams. The survey
GLVWDQFH LQ FRQÁXHQFHV ZDV  NP  NP LQ
ULYHUGHDG DUP FRQÁXHQFHV DQG  NP LQ ULYHU
VWUHDPFRQÁXHQFHV 7KHVXUYH\GLVWDQFHLQWKH
Blanco River was 66 km. The river surface (km2)
was calculated by multiplying survey distance by
mean width; river volume (km3) was calculated
E\PXOWLSO\LQJVXUYH\GLVWDQFHPHDQPD[LPXP
depth and the mean width. The relative distance of
each habitat type was calculated as survey distance
in each habitat divided by the total survey distance.
The total surface of the river transect sampled in
the San Martín River was 4.62 km2, whereas the
corresponding surface in the Blanco River was
2.24 km2. These surfaces corresponded to water
volumes of 0.04 km3 in the San Martin River and
0.01 km3 in the Blanco River, respectively. The
LQGH[ RI GROSKLQ DEXQGDQFH ZDV FDOFXODWHG DV
ind./km, ind./km2 and ind./km3.
6SHDUPDQ5DQN&RUUHODWLRQZDVXVHGWRH[SORUH
the relationship between group size and physical
parameters. When the correlation indicated
VLJQLÀFDQW GLIIHUHQFHV D UHJUHVVLRQ DQDO\VLV
was performed to determine the percentage of
YDULDELOLW\ H[SODLQHG E\ WKH SK\VLFDO YDULDEOH
&KLVTXDUH DQDO\VLV ZDV DSSOLHG WR DQDO\]H WKH
preference of habitats by the river dolphin.

RESULTS
On average, the San Martin main river channel
ZDVVLJQLÀFDQWO\GHHSHUDQGZLGHUWKDQWKH%ODQFR
5LYHU7UDQVSDUHQF\ZDVDOVRVLJQLÀFDQWO\KLJKHU
in the San Martín River (Table 1).
In the Blanco River the sinuosity was 2.64 and in
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the San Martin 1.74 over the 66 km surveyed in
the main channel of both rivers.
The Blanco River presented a density of 0.075
FDQRHVNPDQGWKUHHÀVKLQJQHWVZHUHIRXQGDORQJ
the survey. In the San Martin River, 0.17 canoes
were registered each km. These data show the low
level of human disturbance in both rivers, which
DUHPDLQO\YLVLWHGE\ORFDODUWLVDQDOÀVKHUPHQ
A total of 55 individuals were observed in the San
0DUWLQULYHU LQFOXGLQJPDLQFKDQQHOFRQÁXHQFHV
and dead river arms), and 94 individuals in the
Blanco river. These data correspond with relative
densities of 0.7 and 1.4 ind./km (Table 2). When
densities were calculated per surface area or by
volume, the number of dolphins per unit in the
Blanco River is 3.5, resp. 6.8, times higher than in
the San Martín River.
Twenty four groups of river dolphins were
recorded in the San Martin River. Average group
size (number of individuals per sighting) was 2.4
(+2.1). The predominant aggregation consisted of 2
individuals, observed in 40% of the sightings (Fig.
2). The largest group consisted of 7 dolphins and
was observed in bahía “Las Pozas” (Fig. 3). In the
Blanco River, 31 groups were sighted, representing
94 dolphins. The average size of the groups was 3.0
(+2.0), whereas the largest group consisted of 10
river dolphins. 12.7% of the observed individuals
in the San Martin river were solitary, whereas in
the Blanco River only 8.5% were solitary (Fig.
 7KHUHZDVQRVLJQLÀFDQWUHODWLRQVKLSEHWZHHQ
respectively, river depth, width, water transparency
of both rivers and the group size of river dolphins
6SHDUPDQ5DQN&RUUHODWLRQp > 0.1).

Table 1. PhǇsiĐal ĐharaĐterisƟĐs of the river transeĐts sampled in the San MarƟn and BlanĐo rivers
Rio Blanco (N=34)

Rio ^an DarƟn (N=34)

Kruskall-Wallis H
(N=68)

p-value

Average maximum depth (m)

5.7 (± 1.9)

8.2 (± 2.3)

18.0

<0.0001

Average transparency (m)

0.5 (± 0.1)

2.7 (± 0.4)

50.9

<0.0001

Average width (m)

33.9 (± 8.5)

56.6 (± 18.0)

35.6

<0.0001
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Table 2. ZelaƟve abundance of river dolphins of the Blanco and San MarƟn rivers
Transect
length (km)

Number of
dolphins

dolphins/km

dolphins/km2

dolphins/km3

Blanco

66.0

94

1.4

41.9

9400

^an DarƟn

81.6

55

0.7

11.9

1375

River

7KHUHZDVDKLJKO\VLJQLÀFDQWGLIIHUHQFHLQKDELWDW
RFFXSLHG E\ GROSKLQV LQ WKH 6DQ 0DUWLQ ULYHU 1
 2 GI S  )LJ 7DEOH
3 shows the total number and the percentage of
dolphins encountered in each habitat type. Most of
the individuals (50.9%) used the main channel in
WKH6DQ0DUWtQ+RZHYHUWKHGHQVLW\RIGROSKLQV
LQ FRQÁXHQFHV ZDV KLJKHU WKDQ LQ WKH PDLQ ULYHU
channel.

GROSKLQV 6SHDUPDQ5DQN&RUUHODWLRQp > 0.01).

DISCUSSION

The Blanco and San Martin River represent very
different habitats for the Bolivian river dolphin.
The Blanco River is a meandering river with little
incidence of associated lakes. It has a narrow and
deep channel, with high river banks of a high
River dolphins were observed in 5 of the 12 visited slope, covered almost completely with herbaceous
GHDG ULYHU DUPV 6LQ 1RPEUH , /DV 3R]DV /D riparian vegetation; there are hardly beaches
3R]D&DSXFKLQDQG/D$VXQWD  7DEOH ,QWRWDO during the dry season. Though it is not a typical
16 river dolphins were observed, and group size ZKLWHZDWHUULYHU 1DYDUUR 0DOGRQDGR 
ranged from 1 to 7 individuals (average per dead because of not draining the Andes mountains, it has
river arm: 3.2 ± 2.2). The physical characteristics a relatively high load of suspended and dissolved
(depth, width, transparency) of the dead arms did solids, low transparency and high conductivity
QRWLQÁXHQFHVLJQLÀFDQWO\WKHJURXSVL]HRIWKHULYHU and it is supposed to be more productive than the
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Figure 3. ZepresentaƟon of habitat use by the Bolivian river dolphin Inia boliviensis in the San Marơn and Blanco Ziver.

6DQ0DUWLQULYHU 1DYDUUR 0DOGRQDGR 
On the other hand, the San Martin River is
considered as a clear water river, with high
transparency and low load of suspended solids. It
is characterized by a high structural heterogeneity:
LW KDV D ZLGH ÁRRGSODLQ VSDFLRXV EHDFKHV
numerous dead river arms and a high number
of smaller water bodies temporally forming part
RI WKH ODUJHU ÁRRGSODLQ 1DYDUUR  0DOGRQDGR

2002; Zambrana, 2007). In contrast with the
Blanco river, the San Martin is characterized by
ÁRDWLQJDQGHPHUJHQWPDFURSK\WHV
Both the Blanco and the San Martin River are
well preserved and not much disturbed by human
activities. Although there was evidence of farms,
OLYHVWRFN ÀVKHULHV DFWLYLWLHV DQG ÀUH LPSDFW LQ
both rivers, human disturbance is thought to be
low. The number of boats found during the survey

Table 3. ,abitat use by the river dolphin in the San MarƟn Ziver in :une-:uly 2006
Habitat type

Distance sampled
(km)

ZelaƟve
distance (%)

Number of
dolphins

Density
(dolphins/km)

% of dolphins in
each habitat

Main channel

62.4

76.9

28

0.4

50.9

Dead river arms

15.2

18.6

16

1.1

29.1

Streams

0.4

0.5

0

0.0

0.0

onŇuences river-dead river arms

3.0

3.7

11

3.6

20

onŇuence river-stream

0.2

0.2

0

0.0

0.0
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Table 4. Physical parameters in the sighƟng points of dolphins in dead river arms along the river San MarƟn
(:une-:uly, 2006)
Dead river arm
Oricore
California
Trapichi
La Sala
Sin nombre I
Sin nombre II
Los Tucanes
Las Pozas
La Redonda
La Poza
Capuchin
La Asunta

Length
(km)
0.5
0.9
0.5
4.0
1.8
1.1
1.4
0.7
2.0
0.9
1.1
0.25

Average depth
(m)
5.7
47
4.2
5.8
4.8
5.1
5.1
4.4
4.6
4.3
5.6
4.1

TOTAL

is not a very reliable indicator of overall human
presence, but gives a general idea of the low
human pressure. There are no indications of kills
of freshwater dolphins and we assume that the
local population structure and density is similar to
natural conditions.
7KLVVWXG\H[SORUHGWKHLPSRUWDQFHRIVRPHRIWKH
IDFWRUV WKDW PLJKW LQÁXHQFH WKH GLVWULEXWLRQ DQG
relative abundance of river dolphins, such as river
depth, river width and water transparency. The
encounter rate of river dolphins was higher in the
shallow and narrow Blanco River than in the San
Martin River. Within each river, river depth and
width did not seem to affect the group size of river
dolphins. These data suggest that the river dolphin
not necessarily selects deeper stretches in the
ULYHUDVZDVH[SHFWHG,WVPLFURKDELWDWVHOHFWLRQ
probably depends more on local food availability,
LQ WKLV FDVH RI VPDOOVL]HG ÀVK WKDQ RQ SK\VLFDO
factors such as depth.
:DWHU WUDQVSDUHQF\ PD\ LQÁXHQFH GROSKLQ
abundance in a variety of ways. The vision of river
dolphins is apparently weak (Mass et al., 1989;
&DVVHQV et al., 2000), however can distinguish
large objects at a short distance even in turbid
water (Mass et al., 1989). In these waters, prey
DUH PDLQO\ HFKRORFDWHG &DVVHQV et al., 2000).

Width (m)

Transparency (m)

25
53
27
60
20
100
90
110
45
57
80
25

3.0
3.3
2.8
3.4
2.7
2.7
3.7
3.0
3.2
2.7
2.6
2.5

Total No. of
dolphins
0
0
0
0
1
0
0
7
0
2
4
2

Groups of
dolphins
0
0
0
0
1
0
0
1
0
1
1
1

16

5

7KHUHIRUHZHPD\DVVXPHWKDWÀVKSUH\DUHHDVLO\
located both in clear waters and in the highly turbid
waters of the Amazon white water rivers that drain
the Andes (Alliaga et al., 2006). At the same time,
prey may be able to observe more easily hunting
dolphins in clear water, and thus may have more
possibilities to escape from predation. The data in
the present study suggest that a low transparency
river (Blanco) has more dolphins than a clear water
river (San Martín). Aliaga-Rossel (2006) recorded
in Bolivian Amazon rivers relative abundances of
1.6 ind./km (Mamoré), 5.8 ind./km (Tijamuchi),
2.9 ind./km (Apere), 2.4 ind./km (Yacuma) and
2.6 ind./km (Rapulo), respectively. Among these,
the Mamoré is a river with very high turbidity all
around the year, whereas the latter four are rivers
ZLWK PL[HG ZDWHUV WKH WXUELGLW\ YDU\LQJ DORQJ
the year. All these recorded densities are higher
than the density recorded in the San Martín river
(0.7 ind./km), but are also slightly higher than
the density recorded in the Blanco River, which
suggests that there are many other variables (such
DV ULYHU DQG ÁRRGSODLQ VL]H  WKDW FDQ LQÁXHQFH
dolphin abundance. Tavera et al. (2010) presented
some apparently contradictory results: they
registered higher encounter rates in the Iténez
River (clear water) than in the Mamoré River
(white water) but argued that a high fraction of the
0DPRUp SRSXODWLRQ PD\ EH IRXQG LQ ÁRRGSODLQ
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lakes, which were not surveyed. This latter study
shows that more detailed distribution data will be
needed before being able to test hypothesis on the
LQÁXHQFHRIZDWHUWUDQVSDUHQF\DQGRWKHUYDULDEOHV
on dolphin abundance.
Water transparency may also be related to other
IDFWRUV WKDW FDQ LQÁXHQFH GROSKLQ DEXQGDQFH
Pouilly et al.   IRU H[DPSOH DUJXHG WKDW
sensorial predators such as Siluriformes are more
abundant in turbid waters, and visual predators
VXFK DV &KDUDFLIRUPHV PRUH DEXQGDQW LQ FOHDU
waters, in concordance with the PTM (PiscivoryTransparency-Morphometry) Model of Rodriguez
& Lewis (1997). The main food items of freshwater
dolphins belong to the latter group (Da Silva &
Best, 1982; Da Silva 1983; Best 1984; Da Silva
1994), so clear water rivers may be more suitable
in terms of availability of prey belonging to this
group.
Some factors not measured during the present
VWXG\ VXFK DV IRRG DYDLODELOLW\ PD\ H[HUW D
VWURQJ LQÁXHQFH RQ UHODWLYH GROSKLQ DEXQGDQFH
Differences in productivity between different
rivers may affect total food availability (Furch,
 DQGPD\H[SODLQWKHUHODWLYHDEXQGDQFHRI
dolphins in different water bodies. Both McGuire
& Winemiller (1998) and Aliaga-Rossel (2003)
suggested that food availability is an important
habitat component for river dolphins. White water
river systems are considered to be more productive
than clear water systems (Furch, 1997), and this
IDFWRUPLJKWLQÁXHQFHGROSKLQDEXQGDQFHSDWWHUQV

LQWKHDUHD3RXLOO\ &DPDFKR  VWXGLHGWKH
ÀVKIDXQDLQWKH%ODQFRDQG6DQ0DUWLQULYHUDQG
FDPHWRWKHFRQFOXVLRQWKDWWKHUHZHUHVLJQLÀFDQW
GLIIHUHQFHVLQÀVKFRPPXQLW\FRPSRVLWLRQPDLQO\
controlled by water transparency, however they
GLG QRW ÀQG FOHDUFXW GLIIHUHQFHV LQ DEXQGDQFH
as measured by capture per unit effort, and stated
that their data are not conclusive as to which of
the two systems would have higher secondary
productivity. The Blanco river does not have an
H[WHQVLYHÁRRGSODLQDQGGRHVQRWGUDLQWKH$QGHV
mountains, and therefore its primary productivity
may be considerably lower than the “typical”
white water rivers in the Bolivian central Amazon.
The high relative abundance of dolphins in river
FRQÁXHQFHV DQG LQ GHDG ULYHU DUPV ERWK EHLQJ
FRQVLGHUHG E\ ORFDO ÀVKHUPHQ DV DUHDV RI KLJK
ÀVKDEXQGDQFHVXSSRUWVWKHK\SRWKHVLVRQDFORVH
relation between food availability and dolphin
abundance.
Trujillo & Diezgranados (2002) indicated that
during the high water season, Inia disperse in the
ÁRRGHGIRUHVWZKHUHREVHUYDWLRQLVPRUHGLIÀFXOW
Though during the present survey, water had
DOUHDG\ UHWUHDWHG IURP WKH ÁRRGSODLQ WKLV IDFWRU
may have reduced encounters in the San Martin
river basin. Salinas (2007) found dolphin densities
of 0.77 ind./km in the San Martín river during the
low water season, slightly higher than the present
data, showing that there might have been a slight
underestimation of total population size during
the high water season. In addition, McGuire &

Table 5. Size of river dolphin groups in surveys conducted in
Bolivian Amazon rivers (Aliaga-Rossel, 2006)
River

Maximum group size

Mean group size

Mamoré

11

2.1 (±1.3)

Tijamuchi

14

3.3 (±3.0)

Apere

5

2.3 (±1.0)

Yacuma

3

1.8 (±0.8)

Rapulo

3

2.0 (±0.8)
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Winemiller (1998) indicated that sightings of
dolphins are more common in a large heterogeneous
KDELWDWDQGWKLVSDWWHUQFRXOGEHH[SODLQHGE\WKH
JUHDWGLYHUVLW\DQGGHQVLW\RIÀVKRURWKHUEHQHÀWV
SURYLGHGE\DFRPSOH[KDELWDWVWUXFWXUH
Trujillo (2000) indicated that the reason of
grouping is because it increases the opportunity
for hunting, mating and avoiding predators. Being
part of a group implicates some costs but also
SURYLGHVEHQHÀWV0F*XLUHDQG:LQHPLOOHU  
indicated that, normally, river dolphins are solitary
or swim in pairs, although occasionally groups
of 20-35 individuals were observed. In Bolivia,
Aliaga-Rossel (2006) encountered group ranges
between 1 and 14 individuals in the Mamoré river
and its tributaries (Table 5). In the present study,
the average group size in the San Martin River
was 2.4 (± 1.5) and group size ranged between
1 and 7 individuals, and in the Blanco River the
average size was 3.2 (± 2.3), whereas group size
ranged between 1 and 10 dolphins (Table 5). These
GDWD VKRZ D ZHDN DQG QRQ VLJQLÀFDQW WHQGHQF\
towards larger group sizes in large white-water
rivers, however more distribution data are needed
WRFRQÀUPWKLVWHQGHQF\
The aquatic environments studied are strongly
LQÁXHQFHG E\ VHDVRQDO FKDQJHV LQ ZDWHU OHYHO
1DYDUUR  0DOGRQDGR   %HLQJ WKH 6DQ
Martin River a tributary of the Blanco River, it is
possible that there occurs population interchange
between both rivers in different seasons. At high
water, the San Martin River offered a variety of
habitats available for river dolphin: the main
ULYHU FRXUVH GHDWK ULYHU DUPV FRQÁXHQFHV DQG
HYHQWXDOO\ WKH LQXQGDWHG ÁRRGSODLQ 'XULQJ ORZ
water, habitat availability is probably lower, dead
river arms and streams becoming inaccessible
(Salinas, 2006). Possibly, the density of dolphins
in the San Martín river is determined by food and
habitat availability during the low water season
and not during the high water season. In the
FRQÁXHQFH RI WKH %ODQFR DQG 6DQ 0DUWLQ ULYHUV
two dolphin groups were encountered (of resp. 10

and 5 individuals) (unpublished data). Interchange
between the two rivers may occur, thus optimizing
seasonal habitat and food availability.
7KLV UHVHDUFK LV D ÀUVW VWHS WRZDUGV LPSURYLQJ
our knowledge of the Bolivian river dolphin
(Inia boliviensis) in the eastern part of its
distribution range (Iténez river basin). McGuire
and Winemiller (1998) emphasized the lack of
information about the habitat requirements and
population dynamics of river dolphins in South
America. The Iténez river basin, characterized
by clear water rivers draining the Precambrian
6KLHOGPLJKWEHDQH[FHOOHQWORFDWLRQWRVWXG\WKH
IDFWRUVWKDWLQÁXHQFHGROSKLQGLVWULEXWLRQSDWWHUQV
Lack of information hinders the development and
implementation of strategies for conservation of
freshwater dolphins (Leatherwood & Reeves,
1997). According to McGuire & Winemiller
(1998), the best way for a long-term protection
is through the strengthening and protection of
national parks, although it is not clear whether this
strategy would be enough for long-term protection.
In Bolivia, a relatively small percentage of the
dolphins is living within protected areas (Tavera
et al., 2010) and the protection of these areas
SUREDEO\LVQRWVXIÀFLHQWWRSURWHFWWKHVSHFLHVLQ
DGHÀQLWLYHZD\+RZHYHUSURWHFWHGDUHDVVXFKDV
WKH3'$10,,WpQH]PD\SOD\DQLPSRUWDQWUROH
because the local populations probably are not
affected by humans. They also represent unique
habitats to study and understand the requirements
of this species.
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