El Hornero

Article

Volume 41- Number 2 - December 2026

doi.org/10.56178/eh.v41i2.1547 7

THE BLACK-FRONTED PIPING-GUAN (Pipile
jacutinga) IN NORTHEASTERN ARGENTINA:
ACOUSTIC SURVEYS TO DETERMINE ITS
CURRENT DISTRIBUTION

Daniela Zaffighani™ , Tomas Di Cosmo? & Martjan Lammertink3*

Instituto de Limnologia ‘Dr. Raul A. Ringuelet’, CONICET-Universidad Nacional de La Plata, La Plata, Buenos Aires, Argentina
?Pujol 2852, Tandil, Buenos Aires, Argentina

*Instituto de Biologia Subtropical, CONICET - Universidad Nacional de Misiones, Puerto Iguazu, Misiones, Argentina
“Naturalis Biodiversity Center, Darwinweg 2, 2333 CR Leiden, Paises Bajos

*zaffignani359@gmail.com

ABSTRACT: The Black-fronted Piping-Guan (Pipile jacutinga), endemic to the Atlantic Forest, is considered one of
the most threatened cracid species in the world and is extinct across much of its original range. Previous surveys
of the Black-fronted Piping-Guan in Misiones, Argentina, were conducted mainly from streams or along their
margins. Between 2021 and 2024, we surveyed 320 points in native forest from northern Misiones to northern
Corrientes, Argentina. We accessed the points overland and without establishing them in relation to distance
from streams. At each point, we carried out two 85-minute counts around dawn, one in person and one replicate
using autonomous recorders. In total, we found nine Black-fronted Piping-Guan individuals at six points. We
detected the species mainly through the mechanical wing-beating sound produced just before dawn. Detections
were concentrated in north-central Misiones, in an area of only 60 x 20 km. Unlike previous studies, we found
the Black-fronted Piping-Guan in areas without hunting control and far from navigable streams, at mean dis-
tances of 2351 m (range 286-4600 m), indicating that population surveys should include areas far from major
streams. The results confirm the scarcity of this species. We highlight the potential reservoir for the species
in the Piray Guazu stream basin. We show that in the study area, passive acoustic surveys are a useful tool for
detecting the species, especially when directed at dawn, the period during which wing-beating appears to be
most common, at least during winter and early spring.
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The Black-fronted Piping-Guan (Pipile jacutinga),
the southernmost representative of its genus, is
endemic to the Atlantic Forest of southeastern Brazil,
northeastern Argentina, and eastern Paraguay and is
considered one of the most threatened cracid species
worldwide (Vale et al. 2018, IUCN 2025). It is listed as
‘Endangered’ both nationally and internationally, in
Argentina as well as in Paraguay and Brazil (MAyDS &
AA 2017, Farina 2021, IUCN 2025). Although various
threats have driven its population decline, hunting,
firstand foremost, and the loss of forest cover, secondly,
have been decisive across its entire range (Galetti et

al. 1997, Bodrati & Cockle 2006, Farina 2021). These
threats have led to the species being considered prob-
ably extinct across much of its original range, with
only isolated and fragmented populations remaining
(Farina 2021). In Argentina—where it reaches the
southwestern limit of its distribution—it originally
inhabited the whole of Misiones province and the
northeastern tip of Corrientes, although it is currently
concentrated in north-central Misiones (Short 1971,
Bodrati & Cockle 2006, Chebez 2008, Cockle & Bodrati
2011, Farina 2021). Despite its current conserva-
tion status, surveys of the species across the scale of
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its historical distribution, or beyond its traditional
habitats, are scarce (Farifia 2021). The environment
associated with this species has been the Paranaense
forests, particularly the strips of forest along rivers,
with the species making little or no incursion into
interior forest and rarely venturing more than one
kilometer from rivers (Benstead et al. 1993, Bodrati &
Cockle 2006, Chebez 2008, del Hoyo et al. 2020).

The Black-fronted Piping-Guan has a broad vocal
repertoire, with more than 11 sound manifestations
described for both captive and free-living individuals
(Silva Bautista 2023). The species’ vocalizations and
sound manifestations range from calls, low and steady
peeps, and a variety of whistles to screams, in addition
to the mechanical sound produced by beating its wings
(hereafter, ‘wing-beating’; Paccagnella et al. 1994, De
Souza et al. 2020, Silva Bautista 2023). The functions
of these sound manifestations are diverse and include
contact with conspecifics, peeping during foraging,
and vocalizations related to reproduction (Paccagnella
et al. 1994, De Souza et al. 2020, Silva Bautista 2023).
Another guan present in the forests of northeastern
Argentina that produces mechanical wing-beating
sounds similar to those of the Black-fronted Piping-
Guan is the Rusty-margined Guan (Penelope supercili-
aris). This cracid is also on the national red list, listed
as ‘Vulnerable’, and on the international list as ‘Near
Threatened’, although its situation is less serious than
that of the Black-fronted Piping-Guan (MAyDS & AA
2017, IUCN 2025).

The use of Passive Acoustic Monitoring (PAM) has
increased in recent years, particularly in bird studies
(Sugai et al. 2019, Hoefer et al. 2023). This approach,
which relies on autonomous recorders, offers several
advantages: iteliminates the potential negative impact
of observer presence, it allows species confirmation
from recordings even years after data collection, it
facilitates long-term monitoring, and it is especially
suited to remote or hard-to-access areas (Acevedo &
Villanueva-Rivera 2006, Frommolt et al. 2008). It also
allows acoustic inventories to be gathered from mul-
tiple recording stations in a single day under optimal
weather conditions. However, traditional in-person
counts can detect birds that vocalize infrequently or
remain silent, and they offer greater precision in esti-
mating the number of individuals (Darras et al. 2019),
in addition to allowing visual detection of species. The
combined use of autonomous recordings and point
counts improves the quality and reliability of biodiver-
sity assessments. Previous research has shown that
these methods often produce comparable estimates
of species identification, richness, abundance, and

community structure (Lambert & McDonald 2014,
Sedlacek et al. 2015, Darras et al. 2018, Hoefer et al.
2023) and that integrating both approaches increases
the overall effectiveness of inventories (Drake et al.
2021, de Araujo et al. 2024).

The aim of this study was to assess, through acous-
tic surveys carried out during mid- and late winter—
using in-person count points and autonomous
recorders—the entire current and historical distribu-
tion of the Black-fronted Piping-Guan in Argentina,
seeking to describe its most frequent sound manifes-
tations, the time of greatest activity, and the sites with
the greatest presence of the species. We compared
the abundance of the Black-fronted Piping-Guan in
the surveys with that of the Rusty-margined Guan.
Unlike previous surveys of the Black-fronted Piping-
Guan in Misiones—which were carried out mainly
from streams or along their margins (Chebez 1985,
Benstead et al. 1993, Cockle & Bodrati 2011, Farina
R. personal communication, Di Cosmo T. unpublished
data)—our surveys were at sites accessed overland
without regard to distance from streams.

METHODS
Study area

We conducted the study in native forest areas of the
Atlantic Forest ecoregion of northeastern Argentina
(25°37’-28°21’S, 53°37°-55°40'W, Fig. 1), represent-
ing the southwestern limit of this ecoregion at a global
scale, where it transitions into the Campos district,
forming an ecotone (Arana et al. 2021). The region has
semi-deciduous forests under a humid subtropical
climate, with mean monthly temperatures of 16-22°C
and rainfall ranging from 1000-2200 mm. This 372
x 100 km study region shows differing histories of
forestry use, ranging from areas under active logging
during our fieldwork to sectors that have never been
disturbed. Two primary forest types characterize the
region (Arana et al. 2021, Marques & Grelle 2021): the
Interior Mixed Forest, composed of semi-deciduous
tropical formations without marked dry seasons, and
the higher-elevation Araucaria Mixed Forest, domi-
nated by Araucaria angustifolia and tree ferns under
colder conditions. Within the regions occupied by
these forests, the study area encompassed 40 locali-
ties where we carried out acoustic surveys (hereafter,
sampling sites). We distributed the sampling sites
evenly across the study area (Fig. 1). We carried out
the study across a variety of unprotected and pro-
tected areas, including different levels of protection,
such as municipal, provincial, national, and privately
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managed reserves. All count points were located in
native forest, in patches or strips that, within a radius
of at least 5 km, showed no complete isolation, i.e.,
they were connected to other patches. The forest areas
surveyed varied in size and in the composition of the
surrounding matrix, including strips of native vegeta-
tion surrounded by forestry plantations (mainly Pinus
sp. and Fucalyptus sp.); plantations for agricultural and
annual crops, such as Tea (Camellia Sinensis), tobacco
(Nicotiana sp.), and Yerba Mate (llex paraguaiensis); cat-
tle-ranching areas; family farms; and forest patches
surrounded by grasslands or bordered by rivers, such
as the natural ‘mogotes’ (no larger than 40,000 m? or
200 m wide) of the southern part of the area, up to
some of the most extensive natural corridors of the
southern Atlantic Forest (Map-Biomas 2025).

Sampling methodology

We carried out acoustic and visual surveys at
count points in the forests of northeastern Argentina,
aiming to survey the full complement of bird species at
the points as well as the density of scarce woodpecker

species (Picidae), although in this study, we focus on
the results regarding the Black-fronted Piping-Guan.
The surveys were carried out between late June and
mid-September of 2021, 2022, 2023, and 2024. This
period corresponds to mid- and late winter and to the
pre-breeding stage of most species, the time of great-
est vocal activity in birds (Sick 1997). At each of the
40 sampling sites, we established eight count points.
We stayed for a single week at each site and visited 11
sites in the first year, 10 in the second, 11 in the third,
and eight in the fourth.

Count points were separated by at least 830 m
from one another to minimize the detection of the
same individuals, based on information on focal
species and previous passive acoustic survey studies
in the Atlantic Forest (Lammertink & Fernandez 2022,
de Araujo et al. 2024), and by more than 300 m from
roads to avoid biases from edge effects and disturbed
vegetation, such as the effects of selective logging
and the invasion of exotic tree species. Points were
accessed on foot overland and were located without
regard to their distance from streams. Counts lasted

Figure 1. A) Study area with the 40 locations where surveys were conducted across Misiones and Corrientes provinces, Argentina. Points indicate
survey sites, native forest areas are shown in green, and protected areas are shown with hatching. PP: Provincial Park. PN: National Park. RNC:
Natural and Cultural Reserve. The upper right inset shows the location of the study area within Argentina. B) Example of one of the surveyed sites
showing the eight point-count locations, separated by at least 830 m from each other and located 300 m from roads.
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85 min around dawn (25 min before and up to one
hour after sunrise), coinciding with the peak of bird
activity (de Araujo et al. 2021), totaling 170 min per
point. All birds observed or heard were identified by
five experienced observers (Martjan Lammertink,
Daniela Zaffignani, Ivdn Ebrecht, Julidn Marquez &
Tomads Di Cosmo).

At each count point, we installed an automatic
recording unit (SM4, Wildlife Acoustics). Each auton-
omous recorder was set to record continuously from
6:00 to 9:00 am, ensuring we covered the dawn time
window for the duration of the surveys. We subse-
quently listened to the 85-min segment selected
according to the time of dawn for each day. Recordings
were made at a sampling rate of 24,000 Hz and in .wav
format.

We surveyed each point twice, once in person and
once through recordings, on different days. However, if
an in-person count was canceled due to poor weather,
we replaced it with a count from a recording, so that
19% of the points had both replicates from recordings.
Each replicate was treated as an independent sample.
We listened to the recordings in real time, without the
use of detection software.

We carried out counts at the same point (in person
and recording, or both from recordings) separated by
a maximum interval of three days and under favor-
able weather conditions, avoiding rain and strong
winds that could affect bird detection. To estimate
abundances greater than one individual, we used the
following criteria. In the in-person counts, we consid-
ered visual confirmations and/or situations in which
the species’ vocalizations came simultaneously from
different directions or locations. In both the in-person
counts and the recordings, we also treated as distinct
individuals those cases in which repeated vocaliza-
tions were detected with consistent differences in
intensity, making it unlikely that they corresponded
to a single individual moving continuously toward
or away from the observer. Since we found that the
main indication of the presence of the Black-fronted
Piping-Guan was the wing-beating sound, we present
a sonogram and frequency metrics for this sound in
comparison with the similar wing-beating display
sound of the Rusty-margined Guan.

Maps were built using the QGIS 3.36 program
(QGIS Development Team 2024). Distance to navigable
streams was calculated using Google Earth Pro. We con-
sidered a stream navigable if it had a minimum width
of 2 m and a minimum depth of 40 cm, under typical
conditions outside of floods or droughts, where one

could paddle or push a kayak or other individual boat.

RESULTS

We surveyed a total of 320 count points, analyz-
ing 53,619 minutes of listening, of which 40.1% were
in-person listening sessions and 59.9% were from
recordings. We found evidence of the Black-fronted
Piping-Guan at six of the 320 points, corresponding
to four of 40 different sites (Fig. 2). We tallied a total
of nine individuals. Presences were concentrated in
north-central Misiones province, between latitudes of
26.4°S and 26.6°S.

At Tomo Private Reserve, we found a maximum of
three different individuals at a single point, which was
surveyed in person, while a point at Alecrin was the
only point where we recorded the species in both rep-
licates. The greatest distance from a navigable stream
at which we found the Black-fronted Piping-Guan was
at Alecrin, 4600 m from the Piray Guazu stream. The
mean distance of detections from streams was 2351 m
(Table 1). At all points, we detected the Black-fronted
Piping-Guan through the wing-beating display
sound, and at a single point at Forestal Belga norte,
we also heard its whistle. Compared with the similar
wing-beating display sound of the Rusty-margined
Guan, the wing-beating of the Black-fronted Piping-
Guan has a higher-pitched sound, with maximum
energy concentration around 1000 Hz, whereas that of
the Rusty-margined Guan sounds lower-pitched, with
maximum energy below 500 Hz. In both species, the
wing-beating is produced in two parts, with a pause
in between (Fig. 3). Regarding the timing of the first
acoustic detection of the Black-fronted Piping-Guan
in a count, six occurred before dawn, between 20 and
25 min before sunrise, and one occurred 34 min after
sunrise (Table 1).

In contrast to the scarcity of Black-fronted Piping-
Guan detections, in the same surveys we detected
the Rusty-margined Guan at 142 of the points (44%),
with a total of 169 individuals, with detections of this
species always being based on wing-beating sounds.

DISCUSSION

We were able to record the Black-fronted Piping-
Guan at six of 320 points surveyed, representing
less than 2% of the total points, which were located
from the northernmost point of Misiones to north-
ern Corrientes. Records were concentrated within
a narrow band of 0.2° of latitude, in an area 20
kilometers north—-south and 60 km east-west. Our
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Figure 2. Map of Black-fronted Piping-Guan (Pipile jacutinga) occurrences based on our surveys in Misiones Province, Argentina. Stars indicate
sites where Black-fronted Piping-Guan was detected, green indicates forested areas, and blue highlights the Piray Guazu stream, which accounted
for most of the records, as well as the Urugua-i and Uruzu streams, where the species is also known to occur.

Table 1. Count points with Black-fronted Piping-Guan (Pipile jacutinga) presence in the surveys carried out in Misiones province and northern
Corrientes, Argentina. The point surveyed, number of individuals, date, whether the record was made from recordings or in person, distance to
the nearest stream, type of sound by which it was detected (wing-beating or whistle), how many minutes before or after dawn, and the time of
dawn for that date and site are indicated.

Time (minutes Time

Point Individuals Date f{:’;ﬁ?& Stream z:ls)tance tSouend before (-) or of
yp after (+) dawn) dawn
. . Piray .
Alecrin P6 1 14/09/2024 Recording i 2014 Aleteo -20 6:35
Guazu
Alecrin P8 1 13/09/2024 Recording L 4600 Aleteo  -22 6:36
(replicate 1) Guazu
Alecrin P8 Piray .
(replicate 2) 1 14/09/2024 In person Guazi 4600 Aleteo 27 6:35
Piray .
Tomo P1 3 05/08/2022 In person G . 4200 Aleteo -25 7:14
uazu
. Piray .
Tomo P8 1 05/08/2022 Recording B 1549 Aleteo -23 7:14
Guazu
RP 16 P8 1 12/09/2021 In person Las Antas 286 Aleteo +34 6:38
Forestal Belga | 28/08/2024 Recording Cisnandez 362 Aleteoy 6:51
norte P2 silbo

Mean and SD 1.29£0.76 2351 £2132 -15+20.11
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results support the concentration of records of the
species in north-central Misiones and confirm the
interpretation of local extinction, given the absence
of records in both northern Corrientes and southern
Misiones (Cockle & Bodrati 2011, Farifia 2021). Most
of our records consisted of a single individual, which
is in line with the available evidence indicating low
population numbers, with the species mostly found
in small groups (Pacagnella et al. 1994, Galetti et al.
1997, Bodrati & Cockle 2006, Cockle & Bodrati 2011).

Unlike the evidence in the literature, which sug-
gests that this is a species absent from sites without
formal protection against hunting (Chebez 1985,
Galetti et al. 1997, Bodrati & Cockle 2006, Farina
2021), all our records were in areas without control
or monitoring of hunting pressure. Although the site
with the greatest number of records was Tomo Private
Reserve, it lacks park rangers and active monitoring.
At this site, we encountered people entering to carry
out activities such as fishing, with no controls or sur-
veillance, even though it is a relatively remote site
with difficult access. The site located along Provincial
Route 16 is frequented by hunters and fishers heading
toward the Las Antas stream. The two points with

presence at Alecrin are located near an area of family
farms with human presence and disturbances such as
clearing.

Until now, it has been thought that in Misiones
the Black-fronted Piping-Guan is associated with
areas near major streams (Benstead et al. 1993,
Bodrati & Cockle 2006, Chebez 2008, del Hoyo et al.
2020); consequently, surveys of the species have been
concentrated in these areas. Furthermore, current
recommendations for searching for the species
encourage surveys of forest streams by canoe or kayak
(Farina 2021). Our results indicate the presence of the
species also away from major streams, which could be
because the species also finds its requirements in the
vicinity of minor streams, or because its habitat use
is broader than previously thought. In any case, our
results show that, for surveys and population model-
ing of the species in Misiones, it is essential to include
native forest areas both far from and close to major
streams.

Traditionally, the Black-fronted Piping-Guan
in Misiones has been associated with the Urugua-i
and Uruzu streams (Fig. 2) and with Iguazt National

Figure 3. Spectrogram of typical wing-beating of the (a) Black-fronted Piping-Guan (Pipile jacutinga) and the (b) Rusty-margined Guan (Penelope
superciliaris); it can be seen that the wing-beating is always produced in two parts, with a brief pause in between. The white arrows indicate the
start and end of each wing-beating bout. Although the recordings were made at 24,000 Hz, a close-up is shown at the frequency where most

of the energy of the wing-beating is concentrated, up to 6000 Hz. Recording belonging to the surveys of this study, from the SM4 autonomous
recorders. (a) Wing-beating of the Black-fronted Piping-Guan, Tomo Private Reserve, Point 8, 5 August 2022 (deposited in the Macaulay Library,
ML652577351). (b) Wing-beating of the Rusty-margined Guan, Iguazu National Park, Point 4, 7 July 2023 (deposited in the Macaulay Library,

ML612515792).
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Park, since previous surveys have found its highest
numbers for Argentina there, both in the literature
and on citizen science platforms (Benstead et al.
1993, Bodrati & Cockle 2006, Cockle & Bodrati 2011,
eBird 2026, EcoRegistros 2026). The lack of detec-
tion of the species during our surveys in Urugua-i
Provincial Park could be due to the fact that, during
the period we visited, we experienced unusually cold
weather for the area. However, the fact that there are
multiple records on citizen science platforms at a
particular site (the Uruzu stream, near the public-use
area of PP Urugua-i, or specific streams within Iguazu
National Park, for example) does not imply that indi-
viduals occur with the same frequency or in the same
abundance throughout the rest of the area. Often this
involves a family group associated with a single site,
and the multiple records may correspond to the same
individuals. On the other hand, during our surveys,
another large stream, the Piray Guazu, was the closest
navigable stream for most of the records. This iden-
tifies the Piray Guazu as another possible reservoir
for the Black-fronted Piping-Guan, in agreement with
what was proposed by Gil (2022). Since our surveys
were not concentrated exclusively in the Piray Guazu
basin, we recommend conducting censuses along its
streams to estimate the density of the species along
the margins and associated riparian environments.
Currently, the only protected area within this basin is
Tomo Private Reserve, which lacks active patrolling.
Future surveys of this system could help identify pri-
ority areas for the conservation of the Black-fronted
Piping-Guan.

The Black-fronted Piping-Guan has a broad reper-
toire of sound manifestations, with 11 different types
of vocalizations and a mechanical sound produced by
wing-beating (Silva Bautista 2023). The wing-beating
is produced during a brief flight, when moving from
one branch to another (del Hoyo et al. 2020, and per-
sonal observation). Previous acoustic surveys of this
species highlight peeps as its most frequent sound
manifestation (Silva Bautista 2023). All the detections
in the present study were through the wing-beating
sound in August and September, with a single detec-
tion from a whistle in a recording in late August (Table
1). The difference in detectability among the differ-
ent sound types (i.e., vocalizations vs. mechanical
sounds) could be due to several reasons. The acoustic
surveys used in the study by Silva Bautista (2023)
were carried out in April, in autumn, whereas those
of our study were during June—-September, during the
winter pair-formation stage. These differences could
reflect seasonality in the sounds the species produces.

On the other hand, our surveys coincided with the
pre-breeding and breeding season of most Atlantic
Forest species (Lima et al. 2025). The Black-fronted
Piping-Guan’s vocalizations, whistles and peeps, can
easily go unnoticed within a soundscape with dozens
of species vocalizing simultaneously in similar fre-
quency bands. The wing-beating sound, on the other
hand, does not usually compete with other sounds,
except with that of the Rusty-margined Guan, which is
lower-pitched. The wing-beating of the Black-fronted
Piping-Guan can be distinguished on a sonogram by
having many more individual beats produced at higher
speed (Fig. 3).. A powerful resource for analyzing large
numbers of recordings is automated detection, but we
recommend that it be focused on the wing-beating
sound. Future acoustic search studies of this species
could train models not only on its vocalizations, but
especially on the wing-beating sound.

Detections of the Black-fronted Piping-Guan
were concentrated in the hours before dawn, even
up to 25 minutes beforehand. Although our formal
counts were carried out only in the morning, within
the framework of four-day fieldwork activities, at each
site, we remained alert to bird sounds throughout all
hours and did not record wing-beating at other times.
Apparently, the wing-beating sound is concentrated
in the crepuscular hours before dawn, at least in this
region during the winter season. Again, given the com-
plexity of the soundscape at dawn and in the hours
that follow, searching for this species in the moments
before dawn could facilitate its auditory detection,
since this is when its wing-beating is concentrated,
at least during winter. To confirm and expand on our
information regarding the patterns of vocal activity
of the Black-fronted Piping-Guan, studies carried out
throughout the year and covering different times of
day are needed.

CONCLUSIONS

This study provides updated information on
the status of the Black-fronted Piping-Guan in our
country, contributing information on its sound man-
ifestations, the time of greatest activity, and updates
on its distribution. We highlight its low number of
records, concentrated in unprotected sites subject to
poaching, one of its greatest threats. Passive acoustic
surveys proved to be a feasible option for detecting
this species. However, the search needs to be focused.
Specifically, we recommend focusing the search on
the mechanical wing-beating sound and on the hours
before dawn. Furthermore, although the species has
traditionally been associated with the margins of
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navigable streams, we recommend extending the
search distance from adjacent margins up to 5 km.
We recommend conducting surveys along the Piray
Guazu stream, which appears to be a site with signif-
icant densities of the Black-fronted Piping-Guan and
which may merit and require conservation actions
such as the creation of protected areas with active
patrolling and community outreach to discourage
hunting. We reaffirm the need to protect this key area
for the biodiversity of Misiones (Gil 2022).
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