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Abstract The Southern river otter or huillı́n Lontra

provocax has been classified as ‘endangered’, with

the loss of riparian forest identified as the main threat

to its survival. We used new information on distri-

bution from Argentina to define their status. There are

no data on the huillin’s population structure and

dynamics, and no estimate of its abundance or

population trends at a relevant scale. Our survey

teams covered 435 locations in lakes, rivers and

coastal sites using a standard and repeatable meth-

odology of 600 m survey transects as adopted for

otter surveys across Europe. We found that its present

geographic range in Argentina is slightly larger than

is characteristic of a species at risk of extinction at the

national level, although its contemporary distribution

is still radically contracted in comparison to its

historical distribution.

Keywords Aquatic mammals � Geographical

distribution � Forage specialization �
Habitat requirements

Introduction

Conservationists frequently have to make decisions

based on limited information and limited time.

Hayward (2009) highlights a distinction between

the systems that define conservation status and those

that define the processes that threaten extinction,

concluding that while the former is robust and

repeatable, there is less rigour in defining threats.

In the light of these information deficits, and as a

case study of evaluating status with only partial

information, in this article we evaluated the conser-

vation status of the Southern river otter or huillı́n

(Lontra provocax) in Argentina. Huillines are one of

four South American otter species and are endemic to

the south of Argentina and Chile (Chehébar, 1985;

Medina-Vogel et al., 2003). This species is catego-

rised as ‘endangered’ by the IUCN (Sepulveda et al.,

2008) and by Argentina (Resolution 1030/2004—

Secretarı́a de Ambiente y Desarrollo Sustentable) and

Chile, and major threats to it that have been identified
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hitherto are loss of riverbank vegetation, dam

construction, river and stream canalisation, drainage

for agriculture and dredging, and any other degrada-

tion of the riparian habitat.

Chehébar (1985) and Chehébar et al. (1986)

published the first evaluation of the conservation

status of L. provocax in Argentina and now, more

than 20 years later, we up-date and add to their data.

Data on the huillin’s population structure and

dynamics are only beginning to accumulate, and

there are no estimates of its abundance or population

trends. This otter therefore provides a case study of

the all very common challenges of evaluating the

status of a potentially threatened species in the

absence of complete information, and where reme-

dying this information deficit is infeasible in the short

or medium term necessary for conservation action.

Therefore, we used information on population distri-

bution, following the IUCN’s ‘2001 Categories &

Criteria’ document, which allows the use of presence/

absence data when evaluating geographic range.

Methods

Argentinian Patagonia encompasses southern Argen-

tina between parallels 36�S to 55�S, between the

Andean mountain chain and the Atlantic Ocean

(Fig. 1). It is dominated by two main types of

ecosystems: the steppe that occupies most of the

region, and the temperate forest, that forms a narrow

fringe which lies almost entirely in the mountains

(Fig. 1). Precipitation shows an abrupt longitudinal

gradient from west to east (from 2000 mm or more to

700 mm in few kilometres), which explains the rapid

transition between forest and a semi arid environ-

ment. The vegetation formation of temperate forest is

dominated by Nothofagus trees, mainly ‘lenga’ (N.

pumilio) and ‘ñire’ (N. antarctica) (Cabrera, 1971).

The water’s edges along steppe rivers and lagoons are

typical of semi-desert regions, exhibiting substan-

tially less complexity and vegetative cover than in the

forests of the West (Cabrera, 1971). A significant

proportion of the Patagonian forest is protected by an

efficient network of National Parks, so habitats there,

including the water’s edge, are relatively well

protected. Macro-crustaceans, the main prey of otters

in freshwater habitats, are absent from the Manso,

Futaleufú and Buenos Aires basins and from

Argentinean freshwater systems to the south of

47�S latitude, including those from Tierra del Fuego

(Cassini et al., 2009).

Three teams surveyed the study area between

January and May 2005, and between January and

February 2006, November 2007, January and March

2008 and January 2009. Most sites were located in

the forest because it was the only habitat described

for this species in the previous survey conducted in

the 1980s (Chehébar, 1985). On the southern coast of

Tierra del Fuego, we surveyed most suitable habitats

along 160 km of the Beagle Channel coast. In total,

Fig. 1 Distribution of L. provocax in Argentinean Patagonia.

Crosses indicate confirmed historical locations (Chebez, 1999).

Grey rhombuses represent our surveyed sites visited in 2005–

2009. Black rhombuses represented sites with positive signs of

L. provocax. Two populations (Northern and Southern Patagonia)

and four subpopulations (Limay River, Nahuel Huapi National

Park, Beagle Channel and Staten Island) were distinguishable

(indicated by a, b, c and d respectively). The stretch of Limay

River with southern river otter signs was surveyed by Car-

manchahi et al. (2006), and Staten Island by Parera et al. (1997)

and genetically confirmed by Centrón et al. (2008)
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we surveyed 435 locations in 68 lakes and 62 rivers

and 15 sites on the marine coast (Fig. 1). At each site

in freshwater habitats, we followed established pro-

tocol by searching for otter signs (footprints/drop-

pings) along rivers (one riverbank), lake shores or the

coast for 600 m (the distance generally used in other

aquatic mustelid surveys; Bonesi & Macdonald,

2004). The distance between survey locations was

4–8 km to reduce the risk of one home range

spanning two survey strips (Chehébar, 1985 follow-

ing Macdonald, 1983), although home ranges may

measure 11 km (Sepulveda et al., 2007). Along the

coastlines, we surveyed transects of variable lengths,

depending on accessibility and coastal characteristics.

We were mindful that field surveys can be prone to

bias, for example, if footprints were more detectable

in certain surfaces (e.g. less detectable on rocky

coasts), or if otters select a particular habitat for

defecating (e.g. near trees), but our habitat analysis

was at a coarser scale than likely to be affected by

these fine-scale behaviour patterns. Faeces were

attributed to species on the basis of appearance and

odour, and confirmed analysing the microstructure of

hair (Gomez & Cassini, 2010) and using genetic

markers following Centrón et al. (2008) (which

consisted of comparing the DNA sequence of a

portion of cytochrome b obtained from faeces with

the sequences published in the Gen Bank). A total of

185 faeces were analysed.

To assess ‘extent of occurrence’ (IUCN criterion

B, IUCN, 2001), we measured the area of minimum

convex polygons (Convex Hulls around points v 1.2

Jenness, 2004, extension for Arc View 3.2) contain-

ing all sites with evidence of otters, grouping those

that were less than 100 km apart, always connected

by water systems, bearing in mind that the greatest

distance known to have been travelled by a dispersing

huillin is 46 km (Sepulveda et al., 2007). The

estimation of ‘area of occupancy’ is defined by the

IUCN as the area within the extent of occurrence that

is effectively used by the taxon (e.g. avoiding the

inclusion of unsuitable habitat) and it is generally

recommended to estimate this using grids. In the case

of the Nahuel Huapi National Park, we used two

different grids comprised of cells of: (a) 11 km 9

11 km and (b) 5 km 9 5 km, where the length of cell

sides correspond to the mean home range estimated

by Sepulveda et al. (2007), and half this length,

respectively.

Results

Figure 1 displays the present distribution of L.

provocax in Argentina. We found otter signs in the

Limay River basin and the Beagle Channel. In Limay

basin, we found otter signs at 69 sites along the

shores of nine lakes: Nahuel Huapi, Espejo, Espejo

Chico, Moreno, Correntoso, Traful, Falkner, Villari-

no and Hermoso (Fig. 2). In addition, 13 faeces were

found at six transects along 40 km of the River

Limay (up to 35 km from the Limay’s source at

Nahuel Huapi Lake). All positive sites were in the

Nahuel Huapi National Park (except for one, in the

south of Lanin National Park). The northern and

southern limits of otter distribution in the continental

forest were 40�210S and 41�080S, respectively (N–S

length of 120 km). In Tierra del Fuego, otter spraints

were recorded in 22 of 73 sites surveyed along the

Argentinean coast of the Beagle channel. Apart from

our own survey, we used data from previous recent

surveys (Carmanchahi et al., 2006, Parera et al.’s

(1997) data from Staten Island confirmed genetically

by Centrón et al. (2008) and a record provided by

H. Matarasso [pers. comm.] to the east of Lanı́n

National Park.

We distinguished two populations, one in northern

and one in southern Patagonia, with a combined

extent of occurrence of 15,588 km2. When the site-

grouping criterion was set at 100 km four groups

emerged, two in the north (Limay River and Nahuel

Huapi National Park) and two in the south (Tierra del

Fuego and Staten island), with an extent of occur-

rence for Argentina totalling 7395 km2. For Nahuel

Huapi National Park, the estimated area of occupancy

using a 11 km 911 km grid cell size was 3025 and

1125 km2 using a 5 km 9 5 km cell. Thus, our

estimates for L. provocax in Argentina were over

the limit suggested by the IUCN criteria for the

Endangered (EN) category: extent of occurrence

(5000 km2) and area of occupancy (500 km2) (IUCN,

2001, 2003).

Discussion

We used limited information to assess the conserva-

tion status of Patagonian otter L. provocax in

Argentina. Our work in Argentina found at a regional

level, although its distribution is still highly
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contracted in relation to its historical distribution, that

huillines’ present geographic range is slightly larger

than expected from a species at risk of extinction. A

brief discussion of main threats to this species

follows.

IUCN proposed that loss of riverbank vegetation is

the main risk to huillines, based on information

collected mainly in Chile in the 1980s (Sepulveda

et al., 2008). In this neighbour country, the Irrigation

Law promotes investment in land drainage and

consequently encourages the removal of riparian

vegetation and the canalization of lowland rivers, in

particular those rivers that flow through swamp

forests (Medina-Vogel et al., 2003). It is therefore

possible that habitat loss is a main threat in this

country. Nevertheless, in the most recent survey

conducted in freshwater environments of Chile, the

importance of food availability as a key factor for

otters was also addressed (Sepulveda et al., 2009).

In Argentina, a large proportion of huillin’s habitat

is under protection within the National Park system.

Although in some localised sectors of lake coasts,

riverbank vegetation has been seriously degraded,

most National Parks present good habitat quality for

otters. On the other hand, there are historical records

prior to 1950 (Fig. 1) that suggest that southern can

live in steppe rivers that are poorly vegetated at least

at a landscape level. In summary, although it can be

important threat to huillines in Argentina at a local

level (Gomez & Cassini, 2010), habitat degradation

Fig. 2 Distribution of L. provocax in the Limay basin and

Beagle Channel, in the 1980s and the 2000s. In the1980s,

huillines were found in some lakes of Nahuel Huapi sub-basin,

Hermoso and Meliquina lakes in Northern Patagonia and in

Bahı́a Lapataia in Southern Patagonia. By 2000s, Northern

distribution did not show expansion to the South (see

intermediate situations between 80s and 2000s in Chehébar

& Porro, 1998 and Aued et al., 2003), and in Tierra del Fuego

new signs were found to the East along the Beagle channel

coast but not to the North.
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leading to less complex waterside habitat does not

appear to be a main threat to these otters at a national

scale.

Similar to the recent study conducted by Sepulv-

eda et al. (2009) in Chile, Cassini et al. (2009)

showed that huillin distribution at different ecological

scales followed prey distribution. Therefore, it is

expected that impacts on macro-crustaceans will

threaten otter survival. For example, the importance

of crustaceans in the diet of several species of

introduced trout is widely documented (Ciancio et al.,

2007). Trout have been repeatedly reintroduced for

sport fishing in several lakes, so their densities are

artificially maintained (Ciancio et al., 2007). Moni-

toring of these exotic species (and other impacts on

the food base) may inform plans to support the

recovery of the otter population, insofar as it

underpins policy for their control and thus the

alleviation of possible competition for food. The

impacts of these species on crustacean, and hence on

the Patagonian riparian ecosystem of which the

huillin is a part, merit further study.

We have established a baseline survey that can be

repeated in the future to monitor any changes in the

distribution of the species. Such surveys are not

designed to find all the otters but to show trends in the

number of sites occupied and extent of range. A

refinement of the survey technique would be to count

and map otter field signs to show the relative density

of signs as an index of population—the more sites

occupied the greater the density of field signs,

inferring a larger population present (Mason &

Macdonald, 1987). This type of technique should be

implemented in future surveys of otters in the

Neotropics. Another approach on future studies

should be to use microsatellite analyses of spraint

samples to get information on population parameters

such us male/female ratios, home range sizes and

population abundance.
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G. Medina-Vogel, 2007. Habitat use and spatial behaviour

of the endangered Southern river otter (Lontra provocax)

in riparian habitats of Chile: conservation implications.

Biological Conservation 140: 329–338.

Sepulveda, M., M. Franco, G. Medina, L. Fasola & R. Alvarez,

2008. Lontra provocax. In IUCN 2009. IUCN Red List of

Threatened Species. Version 2009.2. www.iucnredlist.org.

Accessed on 30 November 2009.

Sepulveda, M. A., J. L. Bartheld, C. Meynard, M. Benavides,

C. Astorga, D. Parra & G. Medina-Vogel, 2009. Land-

scape features and crustacean prey as predictors of the

Southern river otter distribution in Chile. Animal Con-

servation 12(6): 522–530.

394 Hydrobiologia (2010) 652:389–394

123

 Author's personal copy 

http://www.jennessent.com/arcview/
http://www.jennessent.com/arcview/convex_hulls.htm
http://www.iucnredlist.org

	Defining conservation status using limited information: the case of Patagonian otters Lontra provocax in Argentina
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


