






Sittig, L. et al.: Amazon river dolphins Inia geoffrensis and Sotalia fluviatilis in the lower Río Tigre region, Loreto, Perú

216

	 Observations were carried out by 13 people, working 
in teams of at least four observers and a photographer 
per individual shift on deck. The on-board positioning of 

the observers is shown in figure 4. Initially observers 2 
and 4 scanned the right-hand side and observers 1 and 3 
the left-hand side. From August 3rd on, observers 1 and 

Fig. 3. Location of the study area: Sections of the Río Marañon and Río Tigre investigated, adapted from Landsat Kartendaten 2015: 
1: Starting point at Nauta (Río Marañon); 2: Río Marañon; 3: Mouth of Río Tigre; 4: Junction of Río Tigrillo with Río Tigre (48 hours 
stopover, speedboat voyage); 5: Quebrada Pañayacu (speedboat voyage); 6: Mouth of Río Corrientes; 7: Lower course of Río Corrientes 
(speedboat voyage, oxbow); 8: Large oxbow near settlements of St. Heléna and Intuto (340 km, turning point of expedition).

Fig. 4. Stations of observers on the riverboat Clavero. Fig. 5. Observer and photographer at station 3 on the riverboat 
Clavero.
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2 observed the water downstream and observers 3 and 4 
upstream. Where possible, sightings were checked using 
binoculars.
	 Approximately 2000 photographs were taken dur-
ing the dolphin count and later used for analysis. These 
photos were taken with the aim of being able to validate 
observations and to improve the ability of the team mem-
bers to identify dolphins and, as a result of this, the qual-
ity of the data collected. For this reason a photographer 
was positioned in the middle of the riverboat’s observa-
tion deck, ready to respond and take photographs of any 
dolphins sighted (fig. 5). A Nikon D 300, equipped with 
an AF VR-NIKKOR 80 – 400 mm 1:4.5 – 5.6 D telephoto 
lens and a GPS Sensor (Solmeta-Geotagger), was used 
for this purpose. Photographs were correlated with indi-
vidual observations by using the metadata in the picture 
files. Photographs were saved as highest resolution JPEG 

and RAW/NEF files for subsequent decoding using soft-
ware such as GeoSetter.Ink [Version 3.4.16 / © 2011 F. 
Schmidt; available at http://www.geosetter.de] and Ado-
be Photoshop CS5 [Adobe Systems Software; San Jose, 
California, USA]. Photographs were used for daily train-
ing sessions for observers every evening after the end of 
field observations. Whenever availability of photographs 
of an observation made this possible, the natural mark-
ings of dolphins (figs. 6 – 7) were used for the identifica-
tion of individuals (see also Gómez-Salazar et al., 2011, 
2014). As Inia geoffrensis are generally living solitary 
except females with calves or small groups during mat-
ing, they may be more difficult to detect during counts 
than Sotelia fluviatilis. This problem will become more 
evident during periods with high water levels, as bufeo 
are entering the drowned forest for hunting, whiles tucuxi 
stay in the main river channels.

Fig. 6. Example of individual markings in Inia geoffrensis: the pattern of vertical stripes, as well as the extent of the pink and grey areas 
on back and dorsal fin, is highly variable and permits identification of specific individuals (August 2nd 2013; GPS position approximately 
4°18′44″ S 74°19′26″ W).

Fig. 7. Example of individual markings in Sotalia fluviatilis: damage to the tip of the dorsal fin, as seen in the right-hand dolphin, is com-
monplace and comparatively easy to detect, and varies in shape, colour, and extent (July 31st 2013; GPS position approximately 4°27′60″ S 
74°5′13″ W).
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	 Observations were registered by each observer team 
on personalised observation sheets, which were suc-
cessively developed throughout the study. Besides the 
names of observers and photographer(s), details such as 
date, time, river, type of boat; GPS data, direction of pho-
to (taken from GPS device), estimated distance between 
boat and position of dolphin(s) in the river in direction of 
sighting, height above sea level; species (bufeo, tucuxi, 
or undetermined dolphin), minimum and maximum 
number of individuals observed, number of calves, ju-
veniles, and/or adults, behaviour, swimming direction; 
and meteorological conditions (e.g. cloud cover, pre-
cipitation) were recorded on the forms. All forms were 
photographed in the field and all data transmitted to an 
electronic data file for the PC program Statistica 6.0 for 
Windows (StatSoft Inc., Tulsa, USA) immediately after 
the end of each day’s observation activities to prevent ac-
cidental data losses. 

Results

During this count a minimum of 134 to a maximum of 
173 river dolphins were registered along the 353 km sec-
tion of the river studied (table 1), 131 to 152 during up- 
or downstream travel, the rest at fixed observation points. 
Table 2 shows abundances of dolphins observed. 
	 Observation while travelling upstream (table 3) at 
lower speed was more effective than travelling down-
stream (table 4): On average 35% fewer dolphins were 
registered travelling downstream. Since the same area 
was observed twice and several dolphins were probably 
sighted twice, only data collected travelling upstream 
were used for further calculations. We think that the 
number of dolphins that went unrecorded during counts 
travelling upstream was extremely low in the main river 
channel of the Río Tigre. Unlike in studies such as those 
of Aliga-Rossel (2002) or Gómez-Salazar et al. (2011, 
2014), in which the observer was positioned about 2 to 
2.5 metres above water level, the observation deck in our 
study was at least 2.5 times higher above water level and 
permitted optimal scanning of the whole surface of the 
open water. We probably missed only those individuals 
that had left the river itself to go fishing in patches of in-
undated forest close to the mouths of some of the smaller 
tributaries of the Río Tigre.
	 Whilst Inia geoffrensis were regularly seen along 
nearly the entire study section of river, significant num-
bers of Sotalia fluviatilis were recorded predominantly in 
the Río Marañon and the lower course of the Río Tigre 
(fig. 8). The only exceptions to this distribution pattern 
were sightings at the junction of the Rio Tigre and the 
Río Corrientes. This may represent the actual distribution 
pattern, but on the other hand could be a research artefact 
caused by identification problems in the field. Sightings 
of unidentifiable river dolphins occurred mainly in the 
gap between locations of Sotalia sightings in the lower 

course of the Rio Tigre and the mouth of the Río Corri-
entes. As it cannot be ruled out that a significant number 
of these sightings were of Sotalia individuals not identi-
fied as such, the distribution pattern of this species may 
be more regular than suggested by our data plots.
	 Individual numbers of both river dolphin species 
were generally highest in the mouths of rivers, as larger 
groups of both species were detected here, whilst along 
the river course in most cases only single individuals 
were observed. Numbers of S. fluviatilis were highest in 
the Río Marañon, with its abundance (fig. 9) decreasing 
in the upper section of the study area in the Río Tigre. 
Group size (fig. 9) of S. fluviatilis was higher than that of 
I. geoffrensis in the lower section of the Río Tigre study 
area. 

Fig. 8. Species observed during 2013 counts. (identical with spe-
cies observed travelling upstream).

Fig. 9. Group sizes observed (travelling upstream).
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	 In the 68 km section of the Río Marañon the abun-
dance of Sotalia fluviatilis ranged from 0.34 (min.) to 
0.44 (max.) individuals/km, while that of Inia geoffrensis 
was 0.1 individuals/km; nearly 8% of the individuals ob-
served could not be identified. 
	 In the Río Tigre segment the abundance of Sotalia 
fluviatilis was 0.07 individuals/km, while that of Inia 
geoffrensis ranged from 0.15 to a maximum of 0.19 in-
dividuals/km; 18% of the dolphins sighted could not be 
determined to species level. 
	 21 Inia geoffrensis were observed during a 2.19 km 
speedboat voyage along the Río Tigrillo on 1st August 
(fig. 11). The exclusion of possible duplicated counting 
left a minimum count of 17 individuals. Examination of 
photographs revealed a minimum of six different indi-
viduals in this blackwater river. During a further 5.6 km 
speedboat voyage along the Río Corrientes only 3 to 5 
individuals of Inia geoffrensis were observed.
	 It was possible to confirm or substantially supplement 
17 of 91 sightings in both of the main rivers, Marañon 
and Tigre, using additional photo identification. In one 

case erroneous data were corrected. In addition, dupli-
cate sightings were identified using the metadata from 
the photographs and consequently excluded from further 
consideration. 
	 In the case of observations made on board the vessel 
when stationary, photo identification of dolphins using 
their natural individual markings (figs. 6-7) turned out 
to be essential. At least six different individuals of Inia 
geoffrensis could be identified with certainty in the black-
water Rio Tigrillo. Two different individuals of Sotalia 
fluviatilis and five of Inia geoffrensis (one of which could 
not be identified with certainty) were determined in the 
quebrada near San Antonio on 8th August 2013.
	 During observations made from the stationary boat 
at the mouth of the Río Corrientes, light conditions were 
extremely bad before and after heavy rainfall, so the ma-
jority of photographs taken during this period of obser-
vation were of no use for recording the natural markings 
of dolphins for subsequent identification. Nevertheless it 
was possible to record seven to a maximum of 17 dol-
phins, exclusively I. geoffrensis.

Table 1. River dolphin sighted in the Río Tigre study area during 2013 travel counts.

Dolphin sightings Sotalia fluviatilis Inia geoffrensis not determined total
minimum 43 79 12 134
maximum 50 99 24 173

Table 2. Abundance (n/km) of river dolphins in the Río Tigre study area during upstream travel counts.

Sotalia fluviatilis Inia geoffrensis not determined total
minimum 0.12 0.22 0.03 0.37
maximum 0.14 0.28 0.07 0.49

Table 3. Dolphin sightings travelling upstream.

Río Marañon (upstream)
Sotalia fluviatilis Inia geoffrensis not determined total

minimum 23 7 3 33
maximum 30 7 3 40

Río Tigre (upstream)
Sotalia fluviatilis Inia geoffrensis not determined total

minimum 18 35 9 62
maximum 18 36 20 74

Table 4. Dolphin sightings travelling downstream.

Río Marañon (downstream)
Sotalia fluviatilis Inia geoffrensis not determined total

minimum 10 1 0 11
maximum 10 1 1 12

Río Tigre (downstream)
Sotalia fluviatilis Inia geoffrensis not determined total

minimum 4 18 3 25
maximum 4 18 4 26
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Counts from the speedboat during a stop on the Quebra-
da Pañayacú were clearly supported by photographs: a 
group of four (maximum five) and another group of two 
individuals of I. geoffrensis were seen. The second group 
may have been part of the first, but four different individ-
uals were identifiable in the photographs and a maximum 
of seven individuals was recorded.

Discussion

The whereabouts of our observation subjects, the two 
river dolphin species Sotalia fluviatilis and Inia geoffren-
sis, vary within the overall habitat as a result of seasonal 
flooding. Because of its hunting behaviour, Inia geoff-
rensis in particular is affected by seasonal flooding (Da 
Silva, 2009; Flores & Da Silva, 2009). During periods 
of high level waters individuals of this species, other 
than Sotalia fluviatilis, which are preferably hunting in 
larger groups in open waters, are leaving the main river 
bed entering the inundated forest searching for prey be-
tween twigs and branches of submerged trees and bushes. 
Tucuxi seem to live more like their marine relatives and 
are obviously restricted to the main river channels and – 
evident from literature – hardly ever enter the drowned 
forest: We were unable to find any report in the available 
literature mentioning observations of Soltalia fluviatilis 
from flooded forests. 
	 In a study published by Vidal et al. (1997), the abun-
dance of Sotalia fluviatilis along the main rivers of the 
Amazon in the border region of Colombia, Brazil, and 
Peru ranged from 2 to 8.6 individuals per km2. The cal-
culated average group size was 3.9 individuals. Between 
1991 and 2000 McGuire & Aliaga-Rossel determined an 
average population density of 0.4 individuals per kilome-
tre in the Rio Marañon, while during times of low water 
levels the density increased to 0.5 individuals/km. With a 
minimum of 0.12 to a maximum of 0.14 individuals/km, 
we found significantly lower densities of Sotalia fluvia-
tilis in the section of the Rio Tigre studied, but our 0.39 
individuals/km in the Marañon were comparable with the 
findings of McGuire & Aliaga-Rossel. This may be the 

result of extraordinarily high water levels for the season. 
According to Bodmer et al. (2011), in recent decades the 
seasonal fluctuations in water levels have been going to 
extremes never reported before, an opinion broadly con-
firmed by our own observations from the Peruvian Ama-
zon throughout the last decade.
	 Best (1984) describes social behaviour in groups 
of 2 to 6 dolphins. Flores & Da Silva (2009) state that 
groups consist of female dolphins and calves, as well as 
males. Gomez-Salazar et al. (2011) found that group 
size varies from 1 to 26 individuals, while larger groups 
are found at the mouths of rivers. We found groups rang-
ing from 2 to 7 individuals (fig. 11), with larger groups 
recorded exclusively at the junction of the Rio Tigre with 
the Rio Marañon and that of the Rio Corrientes with the 
Rio Tigre. Only single individuals or groups of two were 
observed in the main channels confirming observations 
in the study of Gomez-Salazar et al. (2011). 
	M cGuire & Aliga-Rossel (2010) report densities of 
0.1 individuals of Inia geoffrensis per kilometre in the 
Río Marañon while water levels were rising, and 0.5 in-
dividuals/km during falling water levels. We recorded 
comparable densities of Inia geoffrensis in our study, 
with a minimum of 0.22 to a maximum of 0.24 indi-
viduals/km. There are, however, different findings in the 
literature regarding group size in Inia geoffrensis. Best 
(1984) and Da Silva (2009) argue that Inia geoffrensis 
lives mainly solitary and that groups of 1 to 4 individuals 
are not permanent, while according to Gomez-Salazar et 
al. (2011, 2012a-b, 2014) group size varies from 2 to 15 
individuals. Vidal et al. (1997) found an average group 
size of 2.9 individuals for Inia geoffrensis in the border 
region of Brazil, Colombia, and Peru, while reporting an 
average of 4.8 individuals per km2 at the mouths of riv-
ers. According to Gomez-Salazar et al. (2012a – c, 2014), 
larger groups are usually found at the mouths of rivers, 
and this was also confirmed by our study, where group 
size for Inia geoffrensis ranged from two to a maximum 
of 17 individuals at the confluence of the Rio Corrientes 
and the Rio Tigre. The question of whether these groups 
are permanent or not cannot be adequately answered at 
present, however. Continuous observation of individual 
groups and systematic studies of different populations 
in specific locations and areas would be necessary to re-
solve this as well as other questions regarding the biol-
ogy of Peruvian river dolphins. 
	

Conservation status 

On the basis of the data presented above, population 
numbers of Neotropical river dolphins appear to have re-
mained at similar levels in most studies throughout the 
last decade. This may be of some importance, insofar as 
it may indicate stable populations, although this might 
not necessarily be the case in our study area. The compar-
atively high average numbers of dolphins mainly result 
from the observation of larger groups in just three loca-
tions, all at junctions of rivers (Río Marañon / Río Tigre; 

Fig. 10. Sightings of Inia geoffrensis in the lower Río Tigrillo.
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Río Tigre / Río Tigrillo; Río Tigre / Río Corrientes). But 
on the other hand this suggests that dolphin numbers are 
lower on average in most parts of the rivers, raising the 
question of why this might be the case. 
	 In this context it is essential to mention that later in 
2013 a state of environmental emergency was declared 
by government officials for the Río Corrientes, Río Tigre, 
and some other river drainages, because limits for con-
tamination by chemicals such as lead, mercury, barium, 
and polycyclic aromatic hydrocarbons had been seriously 
exceeded in the rivers in question as a result of oil-drill-
ing activities in the area of their headwaters (Hill, 2010, 
2014; Collyns, 2013; Alianza Arkana, 2014; OCAC–
OEFA, 2015). Some of the largest natural oil reserves 
are situated in geological formations below the border 
area between Peru and Ecuador (Finer et al. 2008). In 
some well-documented cases the oil companies have not 
taken even the most basic reparatory action to reduce the 
environmental impact after oil spills (Hill, 2010, 2014). 
Instead of full restoration activities only a small amount 
of work has been carried out using caterpillars to super-
ficially cover polluted areas with uncontaminated soil 
(Alianza Arkana, 2014). Severe health problems have 
occurred in the local human population as a result of the 
toxins polluting the(ir) environment not being removed. 
These issues had historically been ignored for several 
decades by officials and the oil companies, but recently 
the first US oil company has been ordered by a court to 
compensate the indigenous people of the area for such 
misbehavior (Collyns, 2015). In 2015 the Peruvian Gov-
ernment has announced the development of a restoration 
plan and provision of financial help for local indigenous 
people, but taking real action is still pending until today 
(OCAC–OEFA, 2015).

	 It seems highly probable that the severe impact of 
pollution in the area of the rivers Tigre and Corrientes, 
as well as in the Marañón and Pastaza region, is not only 
harming local human populations (Hill, 2014), but also 
having a major impact on the plant and animal life within 
its range, including the dolphins. This means that even 
though available data are insufficient for calculating 
their total population size or trends, both Peruvian river 
dolphins are probably suffering from environmental pol-
lution. If tucuxi or pink river dolphin are more affected 
by environmental pollution in the area investigated is a 
question still open and urgently needed to be answered, 
but not of relevance for defining their red list status. Any-
way, in consequence of this development the status of 
both, Inia geoffrensis and Sotalia fluviatilis, should be 
regarded by the IUCN as at least potentially if not se-
verely endangered. In our opinion the latter status is more 
likely to reflect the actual environmental situation. The 
present status of data deficient (IUCN, 2016) is highly 
problematic, as it does not allow for such classification. 
We therefore hope that the results of our study will pro-
vide a preliminary set of data that may serve as a ba-
sic reference for future studies designed to estimate the 
population sizes and in particular the current population 
trends of both species of dolphins in this part of Peruvian 
Amazonia. 
	 Leaving aside the data available from Gómez-Sala-
zar et al., (2011, 2012a, b), Martin et al. (2004), and 
McGuire & Henningsen (2007), additional reliable infor-
mation about the migration of both Sotalia fluviatilis and 
Inia geoffrensis is urgently needed. In addition, further 
knowledge of the dolphins‘ seasonal or water-level-in-
duced movements (Martin & da Silva, 2004) would ap-
pear to be necessary in the context of planning the future 

Fig. 11. Group of six jumping Sotalia fluviatilis in the lower Río Tigre near its junction with the Rio Marañon (July 31st 2013; GPS position 
approximately 4°27′60″ S 74°5′13″ W).
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structural development of the Amazonian lowlands, and 
especially Loreto. The human population in the area is 
one of the fastest-growing in the whole of the Neotrop-
ics. Urban expansion, for example, triggers increases in 
factors directly or indirectly influencing dolphin popula-
tions, including land use (habitat destruction), overfish-
ing (competition for food), dolphin hunting (direct losses) 
(Loch, 2009), as well as human needs for fuel (pollution) 
and electricity (habitat destruction and/or fragmentation). 
Plans for the construction of dams to solve the latter need 
are already in existence (Finer & Jenkins, 2012), but the 
potential impact of such hydro-electric dams on the sur-
vival of populations of aquatic mammals, as well as on 
numerous other non-mammalian migrant aquatic species, 
cannot be estimated due to a general lack of technical as 
well as ecological background information. The effects of 
dam construction may seriously harm any given aquatic 
animal population’s chances of survival in the area (de 
Carvalho Freitas et al., 2012). For example, permanent 
fragmentation of populations may sooner or later lead to 
genetic bottlenecks and loss of haplotypes important for 
the long-term survival of a given species, and/or to the 
complete loss of the spawning habitats of migratory spe-
cies. We should therefore be aware that this new factor, 
in combination with effects of global warming, may ad-
ditionally put Amazonian dolphin populations at severe 
risk in some parts of the Amazonian lowlands. 

Working Perspective

In spite of the suggestions by Reeves et al. (2003) re-
garding the actions required to increase our knowledge 
of populations of Neotropical riverine dolphins, the 
actual situation is showing surprisingly slow improve-
ment. Most of the studies available deal with populations 
in major and usually more easily accessible rivers (loc. 
cit.). As mentioned above, the tucuxi and the pink river 
dolphin are still classified as data deficient in the current 
IUCN list of endangered species (IUCN, 2016). We have 
been unable to find any publication presenting data from 
large-scale synchronized surveys in the Orinoco or Ama-
zon basins, but such surveys would seem to be necessary 
to create a reliable database for future conservation work 
on the Amazonian dolphin species. 
	 There is only the initiative of Fernando Trujillo with 
the South American River Dolphin Protected Area Net-
work (SARDPAN) 1 which in 2006 has started to organ-
ize collection of counts of dolphin populations, and has 
been able to consecutively run expeditions on 23 river 
sections in the cis-Andean Neotropics. In 2015 SARPAN 
started the all Amazon River count in Peru from Nauta to 
the triple frontier with Colombia and Brazil. As Gomez-
Salazar et al. (2012c) have already shown, river dol-
phins may be indicators for the degradation of ecosys-

tems and hence environmental quality. For these reasons 
a joint effort by individuals interested in aquatic mam-
mals, environmental institutions, museums, and/or local 
universities, as well as national and international NGOs, 
like initiated by SARPAN is urgently required to carry 
out a synchronous population survey on at least 10% 
of the potential distribution area of Amazonian dolphin 
populations as an important and long overdue step in fu-
ture conservation work. A single institution will probably 
be unable to carry out an investigation of this scope. The 
resulting data would probably representatively reflect 
dolphin population numbers and facilitate the further 
studies necessary to monitor population trends. 
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