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Resumen. — Tendencia poblacional del pato de los torrentes (Merganetta armata) en el noroeste
de la Patagonia argentina. — El Pato de los Torrentes (Merganetta armata) es una especie poco cono-
cida que habita exclusivamente en rios de montafia de aguas rapidas desde Venezuela hasta Tierra del
Fuego. En Argentina ha sido clasificada como Amenazada de Extincion. Por lo tanto, es necesario
obtener informacion de base acerca de su estado poblacional para poder desarrollar medidas de conser-
vacion y manejo adecuadas. El objetivo de este trabajo fue determinar la tendencia poblacional del Pato
de los Torrentes en el Parque Nacional Nahuel Huapi (noroeste de la Patagonia argentina). Para lograr
el objetivo se muestrearon 38 secciones de rios y arroyos con habitat potencial adecuado para albergar
al Pato de los Torrentes (sitos potenciales), al menos dos veces al afio, desde el 2006 hasta 2011. De
estos sitios, 17 eran sitios conocidos previamente (sitios histéricos). En cada visita, se registraron la
presencia de la especie, por observacion directa o indirectamente mediante reconocimiento de sus
heces, el numero de individuos, sexo y evidencias de actividad reproductiva. Los sitios (sectores de rios
con rapidos) se clasificaron como ocupados (con presencia de patos) o abandonados. Posteriormente
se realizé una distincién entre sitios transitorios (con presencia ocasional) y territorios de cria, que a su
vez fueron divididos en territorios de cria exitosos o no exitosos. Detectamos una reduccién en el por-
centaje de territorios de cria exitosos de 35% en el 2006 a 6,5% en el 2011 y un incremento en el por-
centaje de territorios abandonados (10% a 19,4% del 2006 al 2011, respectivamente) o transformados
en sitios transitorios (25% a 32,3%). La informacién muestra una tendencia poblacional negativa en esta
area. Se proponen como posibles causas de esta disminucion a las actividades recreativas acuaticas y
la competencia por alimento y predacion por parte de especies introducidas.

Abstract. — The Torrent Duck (Merganetta armata) is a poorly known species that lives exclusively in
Andean fast flowing rivers from Venezuela to Tierra del Fuego. In Argentina, it has been classified as
‘Endangered.” Therefore, it is necessary to obtain baseline information about its population status in
order to develop adequate conservation and management measures. The aim of this study was to deter-
mine the Torrent Duck population trend in Nahuel Huapi National Park (northwest Argentine Patagonia).
From 2006 to 2011, we conducted at least twice per year, surveys in 38 sections of rivers and streams
with potential suitable habitat for Torrent Duck (i.e., potential suitable sites). Of those sites, 17 were pre-
viously known (i.e., historical sites). At each visit, we recorded the species’ presence through direct
observations or recognition of their feces, number of individuals, sex, and evidence of breeding activity.
Each site (section of river with rapids) was classified as abandoned or occupied. In the latter case, a
distinction was made between transient sites (i.e., occasional presence) and breeding territories (suc-
cessful or unsuccessful). A reduction in the percentages of successful breeding territories was observed
from 2006 (35%) to 2011 (6.5%) and an increase of the percentages of territories abandoned (10% to
19.4%, respectively), and transient sites (25% to 32.3%). Given this information, a negative population
trend can be assumed for the species in this area. We suggest as possible causes of this decrease,
aquatic recreational activities and competition or predation by introduced species. Accepted 12 October
2012.
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INTRODUCTION

The Torrent Duck (Merganetta armata) is one
of only four anatid river specialists (Carbon-
eras 1992). This species inhabits mountain
rivers and streams of the Andes from Vene-
zuela to southern Argentina and Chile (Car-
boneras 1992). Torrent Ducks feed primarily
(predominantly,
immature aquatic insects) (Naranjo & Avila
2003, Cerén ef al. 2010). They collect these
larvae from the surfaces and crevices of sub-

on benthic invertebrates

merged rocks, by diving in shallow or deeper
waters amidst fast currents, taking prey with
the aid of a flexible slender conical bill Navas
1977). While categorized globally as of ‘Least
concern’ by IUCN (2012), two subspecies (M.
armata leucogenis, M. a. colombiana) have been
considered “Vulnerable’ (TWSG 20006). In
Argentina, M. armata has been classified as
‘Threatened’ (Lopez Lanus e/ al. 2008).

The Torrent Duck shows an extreme year-
round territorial behavior and long-term pair
bonds (Eldridge 1986). The strong territorial-
ity that the species has, combined with the
scarcity of suitable habitat, leads to naturally
low population densities (Callaghan 1997) and
abundant non-territorial individuals (i.e.,
floaters, sensu Winker 1998). As Newton
(1998) highlighted, a strong territorial behav-
ior of dominant individuals forces subordi-
nate or young individuals into habitats of
poor quality or imposes on them a non-terti-
torial lifestyle with high mortality risks and
low or null breeding success.

Surveys suggest that the distribution of
the Torrent Duck may be patchy (Staus &
Weast 2003), even in habitats that appear to
be suitable. Thus, establishing a systematic
population survey protocol may be quite chal-
lenging. Surveys to estimate population num-
ber trends should take into account not only
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abundance, but distinguishing successful
breeding pairs that effectively contribute to
maintaining the population level.

Knowledge regarding an endangered spe-
cies” population status and trends is crucial
for setting management measures. In Argen-
tina, many national parks (NP) allow different
types of human activities within these pro-
tected areas such as, recreational activities
(trekking, kayaking, rafting, etc.), trespassing
vehicles, and also human settlements in some
places (Mermoz et al. 2009). These activities
may have different degrees of impacts on
endangered species. Other causes of popula-
tion decline are: environmental variations,
genetics (i.e., endogamy), habitat loss, and
introduced species (Sinclair ef a/. 2000).

The aim of this study was to evaluate the
Torrent Duck population trend in Nahuel
Huapi National Park, northwestern Argen-
tina, through a six-year survey of birds. Our
focus was on territorial and non-territorial
individuals and their reproductive status.

METHODS

Study area. Fieldwork was carried out in rivers
and mountain streams in Nahuel Huapi
National Park (NHNP), in the Austral tem-
perate forests of northwestern Argentine Pa-
tagonia (Fig. 1). This park is the oldest and
largest of the country, occupying approxi-
mately 710,000 ha and including a wide vati-
ety of habitats. Fourteen vegetation types
have been desctibed (Mermoz ¢ al. 2009).
The altitude range of the park is between 400
and 3491 m a.sl., with a westward increase.
The mountains have steep slopes, forming a
landscape where most rivers and streams have
sections with rapids (Mermoz ¢f al. 2009). The
average annual temperature in the area is
10° C, and annual precipitation varies between
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500-3000 mm, mainly concentrated as rain
and snow in winter, with hot and dry sum-
mers (Metmoz ¢ al. 2009). There are two
watersheds, the Manso river basin, which
drains into the Pacific Ocean and the Limay
river basin, which drains into the Atlantic
Ocean. The first basin occupies 26% of the
park area and includes Mascardi lake (Romero
2000), while the second one occupies the rest
of the park’s area and includes Nahuel Huapi
lake Mermoz e al. 2009) (Fig. 1).

In this study, we define a site as a section
of a mountain river or stream, of variable
length (60—3000 m) with suitable habitat for
Torrent Ducks. Torrent Ducks inhabit sec-
tions of mountain rivers and streams with rap-
ids and emergent boulders (Moffett 1970,
Carboneras 1992). Moteovet, suitable streams
are characterized by clear water, a water flow
maintained throughout the year, and a width
of > 4 m (GC unpubl. data).

Occasional sightings from the National
Parks Technical Delegation staff conducted
from 1997-2005 (APN 2011) provided us
with information about 17 sections of moun-
tain rivers and streams used by Torrent Ducks
within the park (hereafter, historical sites).
Data were taken non-systematically and
included number of ducks, sex, and presence
of ducklings or juveniles. Hydrographic and
cartographic maps were used and exploratory
visits were conducted to identify sections of
rivers and streams that met the mentioned
characteristics to define potential suitable sites
for Torrent Ducks. We identified 49 poten-
tially suitable sites and, in total, we surveyed
38 (77.5%) of them (i.e., 17 historical and 21
new sites) along this study. The remaining 11
sites were inaccessible for surveying, Starting
in 2000, all historical sites were surveyed look-
ing for ducks. Each year, some new sites with
presence of ducks were found and added to
those to be surveyed in subsequent years.
Each new site (and all those previously sur-
veyed) was visited at least twice per year, from

January 2006 to April 2011, to ensure that
species presence or absence was permanent
for the area and not due to seasonal condi-
tions (e.g., drought, freezing of the body of
watet, floods), or other adverse situations
from a particular year. Accessible sites were
surveyed by walking on the river bed (when
water level and current velocity allowed it) or
along the banks. Alternatively, if banks were
too rugged, rafts were used. Distances cov-
ered during the research were estimated using
Google Earth Pro.

Presence of ducks was verified through
direct observations or feces recognition. Tor-
rent Duck feces are unmistakable and easily
identified by size (i.c., approximately 2.5 cm
long), content (i.e., high proportion of sand
and small pebbles mixed with fragment of
invertebrates), and their location on emergent
boulders. Search for feces was made after at
least two days without rain to avoid feces dis-
integration.

Each site (historical and new ones, found
during this study) where ducks were detected
(occupied sites) were classified as: 1) territory
(where pairs were spotted throughout the
year), 2) transient site (where single individu-
als were observed), or 3) undetermined
(where only feces were detected). Territories
are caracterized by a continuum of rapids,
occasionally alternated with calm waters.
Calm waters are only used by ducks to move
among rapids (GC unpubl. data). A further
distinction was made between transient sites:
isolated short rapids of a length considered
too short to sustain a territory (i.e., < 60 m),
or alternately, sites that were territories in pre-
vious years but where later on only single indi-
viduals were observed (former tertitories). A
previously used site was considered as aban-
doned when no presence of ducks or feces
was detected during at least two consecutive
years.

For each occupied site, number and sex of
Torrent Duck individuals were recorded. Pairs
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FIG. 1. Nahuel Huapi National Park, northwestern Argentine Patagonia. Historical records (circles), new
sites with duck presence found during the study (diamonds), and inaccessible sites (triangles). The size of

geometric figures indicates the relative site size. L: Lake, R: River.

were considered breeders if ducklings, juve-
niles, and/or breeding behaviotr (copulation,
female incubating) were observed. Each
breeding pair was classified as: (1) successful
(when juveniles were observed), or (2) unsuc-
cessful (when breeding activities, such as cop-
ulation, incubation, and/or presence of
ducklings were observed but juveniles were
not detected). To assess successful pairs,
occupied sites with breeding pairs were vis-
ited monthly during breeding season. Poten-

410

tially suitable river and stream sections were
surveyed during the breeding season (No-
vember—February) to assess reproductive ac-
tivity. Assuming that ducks only use portions
of the rivers and streams with rapids, all rap-
ids in the tiver were surveyed (all habitat avail-
able) to determine the presence/absence of
birds. If a section of river had both rapids and
calm water, it was sampled in its full length.
Due to unknown sampling effort, non-
systematic collection of records, and informa-
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tion extracted from pooled data, historical
records (1997-2005) were not included in our
analysis of inter-annual variations in popula-
tion status.

RESULTS

During the study, 308 km of river were sur-
veyed, searching duck’s suitable habitat, 201
km were registered by foot and 107 km using
rafts, and only 131 km are known to be or
have been used by Torrent Ducks.

Occupied sites were situated between 409
and 1209 m a.s.l., coincident with the searched
range. Based on historical records, 14 of the
17 occupied sites were classified as territories,
and two of those had no records of ducklings
or juveniles; and three as transient sites (Table
1). Two of the three transient sites had iso-
lated rapids.

In 7 of 38 locations defined as potential
sites based on map analysis, Torrent Ducks
were not detected. During this study, 15 new
territories, one transient site, and three unde-
termined sites, were located. During the six
years of our survey, the percentage of territo-
ries that were abandoned (from 10.0% to
19.4%) or became transient sites (from 25.0%
to 32.3%), increased (Table 1, Fig. 2). The
percentage of territories with
breeding pairs of Torrent Ducks diminished
from 35.0% to 6.5% of total sites surveyed,
showing a steady downward trend.

successful

DISCUSSION

The most striking finding of our study is the
marked decrease in the number of successful
territories, the increase in abandoned territo-
ries, and those turned into transient sites dur-
ing the years of our study. From 2006-2011,
there was a reduction in the percentages of
successful breeding territories, while the num-
bers of abandoned territories or reduced to
transient sites increased. The negative popula-

tion trend could be underestimated because
the seven sites with suitable characteristics but
without presence of ducks could be a former
used site, what would increase the number of
abandoned sites.

IUCN (2012) categorizes the Torrent
Duck as of ‘Least concern’ due to its broad
distribution but acknowledges a decreasing
population trend. This study is the first work
about this topic, making it difficult to com-
pare our results with those obtained in other
parts of the distribution of the species. The
only previous published study, to our knowl-
edge, is one regarding the number of Torrent
Duck pairs in Otan river, Colombia. Naranjo
& Avila (2003) found 0.47 territorial pairs per
km, and Cardona & Kattan (2010), working
downstream, found 1.65 territorial pairs per
km. Although these works were made in the
same river, they were located in different pro-
tected areas (Ucumarf and Otin Quimbaya).
The increase in abundance found can be
caused by different situations, like local differ-
ences in food availability, due to river produc-
tivity which usually upstream
(Cummings 1974), therefore these results do
not necessarily show a trend.

decreases

Studying the Blue Duck (Hymenolainus
malachorhynchos), another river specialist, in a
Manganuiateao river section, New Zealand,
Williams (1991) found an increase in numbers
from four to nine pairs in nine years. Never-
theless, other authors (Adams ¢# a/. 1997) and
TUCN (2012) report on negative population
trends of the species in almost all areas of its
distribution range.

The abandonment of territories and con-
sequent decrease in the recruitment of young
might be attributed to four different factors —
catastrophes, recreational activities, invasive
predators, and invasive competitors — that
might be acting independently or synergeti-
cally. Being located in a protected atea, habitat
changes are mostly of catastrophic type.
Cerén (2012) documented during 2009, in
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TABLE 1. Survey results for sites of Torrent Ducks (Merganetta armata) in Nahuel Huapi National Park
from 1997-2005 (historical records) to 2011. For each period, number (No.) of sites includes the active
sites surveyed the preceding year plus all new active sites found that year. Percentages (calculated over the
total number of sites of the period) are shown in parentheses. Definition of the different categories is

explained detailed in the text.

Abandoned sites

Occupied sites

No. of

Period . Transient Territoties Transient Territories Undetermined
sites presence
Isolated Former  Successful Unsuccessful
rapids  territories
1997-2005 17 - - 3 (17.6) - 12 (70.6) 2 (11.8) -
2006 20 - 2 (10.0 3(15.0) 5(25.0) 7 (35.0) 3 (15.0) -
2007 20 - 2 (10.0) 3(15.00 7 (35.0) 5 (25.0) 3 (15.0) -
2008 24 1(4.2) 2 (8.3) 3(12.3) 8(33.5) 6 (25.0) 4 (16.6) -
2009 27 1(3.7) 3 (11.1) 3(11.0) 10 (37.1) 3(11.1) 5 (18.5) 2(7.4)
2010 29 1(3.5) 5(17.2) 3(10.0) 10 (34.8) 4 (13.8) 4 (13.8) 2 (6.9)
2011 31 1(3.2) 6 (19.4) 39.6) 10 (32.3) 2 (6.5) 6 (19.4) 3 (9.6)

NHNP, a case of a previously successful terri-
tory that abandoned
because of a flood. Flood-caused abandon-

was permanently
ment of territories has also been observed in
Chile (Pernollet 2010). However, we suspect
that human-caused threats figure more prom-
inently in the declining trends, consequently
endangering the long-term survival of the
population. From 2004-2011, the annual
number of tourists who entered Nahuel
Huapi National Park was over 300,000, and
from 2009-2011, the annual number of tour-
ists using raft services varied from 11,400—
13,400 (APN 2012). The high number of
tourists not only generates a growing impact
on sites already assigned for public use, but
also causes continued pressure on the NP
administration to authorize and regulate new
activities and use new areas within the park.
Recreational water activities (rafting, kayaking,
and fly-fishing) are carried out intensively in
some areas of the park. In NHNP, commer-
cial rafting began by the end of the 1990s
(APN 2012) but data about fly fishing and
kayaking is not available. The negative impact
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of aquatic activities on the Torrent Duck’s
behavior has already been reported for Pata-
gonia (Sanguinetti 2008). Another possible
cause of territory abandonment might be the
introduced American Mink (Mustela vison), a
generalist predator known to have a moderate
to high impact on breeding waterfowl (Niemi-
maa & Pokki 1990, Ferrera & MacDonald
1999, Peris e al. 2009). American Minks
escaped from farms had invaded NHNP
from the south by the end of the 1970s (Che-
hébar 1985), and now are widespread in all
rivers and streams of the study area (GC pers.
observ). There is a record of one individual
seen preying upon Merganetta armata ducklings
in Lanin NP (Marcelo Ochoa, 1999 pers.
com.). While the impact of the American
Mink on waterfowl is reported to be variable
(Ferrera & MacDonald 1999), it could be that
a high Mink population could severely
impacts on a habitat-restricted species, such
as the Torrent Duck, that has naturally low
populations and a comparatively small clutch
size for anatids (a maximum of five eggs and
an average of three; Carboneras 1992). In
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FIG. 2. Decrease of sites with successful pairs (diamonds) and increase in abandoned territories or become
transient sites (squares), from 2006 to 2011. Data are expressed in percentages.

New Zealand, adults, youngs, and eggs of
Blue Ducks are predated by Stoat (Mustela
arminea) a mustelid similar to American Mink,
but less aquatic (Adams e# a/. 1997).

Finally, another possible explanation for
decreased reproductive success is resource
competition for food with introduced salmo-
nids 1992). Salmonids were
introduced in Patagonia in the 1930s, and

(Carboneras

now are established in almost every river and
stream of the park (Pascual e a/ 2007).
Naranjo & Avila (2003) tested this hypothesis
in Colombia, finding dietary overlap but no
their study was
based on a very small sample and did not

competition. However,
take into account seasonal variations, thus it
does not permit drawing reliable conclusions.
Fernandez Canepa (2012), working in NHNP,
found dietary overlap in late summer but did
not assess competition. Further research
studies with different fish sizes at different
times of year are needed to exclude or clearly
indicate the impact of introduced salmonid
species.

Although we cannot ensure that any of
these possible threats are responsible for the

decline in territory occupancy, these factors
should be monitored to assess their role.
Torrent Ducks seem to be undergoing a
population decline in Nahuel Huapi National
Park and possibly in other parts of their range
(Green 1996). Therefore, each active territory
where these birds breed successfully must be
of high conservation priority for the national
parks and other administrators of protected
areas.
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