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Abstract - The endemic and endangered Black-polled Yellowthroat (Geothlypis speciosa) resides in freshwater
marshes within the Transvolcanic Belt in central Mexico. A decade-long extensive survey (2005-2015) on 238 wet-
lands within the historical species’ range revealed that surviving populations are confined to five wetlands of central
western Mexico. We provide an updated assessment of the actual distribution range of the species, including extant
populations on the following wetlands: Ciénegas del Lerma, Lake Cuitzeo, Lake Yuriria, Lake Patzcuaro, and Lake Zira-
huén (a previously unreported location). The Cuitzeo, Yuriria, and Patzcuaro populations are assumed to correspond
to the distribution area of the limnatis subspecies, whereas the easternmost population confirmed at Ciénegas del
Lerma correspond to the distribution area of the speciosa subspecies. We estimated the overall habitat availability for
the species at 94.95 km?, and more than half (59.2%) of it is found at Lake Cuitzeo, while Lake Zirahuén holds the low-
est extent (< 1%). The species long term survival will require urgent actions that include: (a) protection and restoration
of marsh habitat for all the wetlands where the species remains, (b) implementation of specific controls for burning
and illegal harvesting of aquatic plants, (c) an estimate of the population size at the five remaining sites, (d) an assess-
ment of the degree of isolation among the remaining populations, (e) confirmation of its presence at Ciénega de
Tlahuac, and (f) reintroduction to man-made and restored wetlands within the historical range. Research effort should
continue to determine basic ecological requirements, the degree of inbreeding, and nesting requirements for all
extant populations.

Resumen - Actualizando el rango de distribucion de la Mascarita Transvolcanica (Geothlypis speciosa)

La Mascarita Transvolcanica (Geothlypis speciosa), una especie endémica y en peligro de extincidn, reside en
humedales del Eje Neovolcdnico Transversal en el centro de México. Un muestreo a lo largo de una década (2005 a
2015) en 238 humedales dentro de su rango histérico, revelé que la mayoria de las poblaciones sobrevivientes se
encuentran en cinco humedales del centro occidente de México. Proveemos una evaluacidn actualizada del rango de
distribucion de la especie, incluyendo poblaciones existentes en los siguientes humedales: Ciénegas del Lerma, Lago
Cuitzeo, Laguna de Yuriria, Lago de Patzcuaro y Lago Zirahuén (una localidad no reportada previamente). Asumimos
que las poblaciones de Cuitzeo, Yuriria y Patzcuaro corresponden al drea de distribucidon de la subespecie limnatis,
mientras que la poblacidn mas oriental confirmada en Ciénegas del Lerma corresponde al drea de distribucion de la
subespecie speciosa. Estimamos la disponibilidad de habitat para la especie en 94,95 km?, mas de la mitad (59,2%)
encontrandose en Lago Cuitzeo, mientras que Lago Zirahuén mantiene la mds baja (< 1%). La sobrevivencia a largo
plazo de la especie requerira acciones urgentes que incluyan: (a) proteccidn y restauracién de habitat en todos los
humedales donde la especie permanece, (b) implementacion de controles especificos para quemas y cosecha ilegal de
plantas acuaticas, (c) una estimacién del tamafio poblacional en los cinco sitios restantes, (d) una evaluacién del grado
de aislamiento entre las poblaciones restantes, (e) la confirmacidon de su presencia en Ciénega de Tlahuac y (f) reintro-
duccién a humedales artificiales y restaurados dentro del rango histérico de distribucidn. Los esfuerzos de investi-
gacion deben continuar para determinar los requerimientos ecoldgicos basicos, el grado de endogamia y los
requerimientos de anidacion en todas las poblaciones existentes.
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INTRODUCTION

The Black-polled Yellowthroat (Geothlypis speciosa) is one of the most critically endangered species in Mexico
and a flagship for bird conservation (Ramirez-Bastida et al. 2008). However, very little is known about its popula-
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tion abundance, life history traits, and habitat
requirements (Chavez-Le6n & Finch 1999, Morrone
2000, Talonia & Escalante 2013). It is a specialized
wetland species with a limited distribution in central
Mexico, restricted to lakeshore and river marshes
comprising cattails and bulrushes within a small por-
tion of the Transvolcanic Belt (Dickerman 1970, Esca-
lante 1997, Morrone 2000, Escalante et al. 2009,
Talonia & Escalante 2013, NatureServe & IUCN 2016).
The species has been historically reported from 10
locations (east to west): Lake Texcoco (Estado de
México), Ciénega de Tldhuac (Ciudad de México),
Lake Zumpango (Estado de México), Ciénegas del
Lerma (Estado de México), Presa Solis (Guanajuato),
Lake Cuitzeo (Michoacédn/Guanajuato), Alvaro
Obregdn (Michoacén), Lake Yuriria (Guanajuato), Rio
Lerma around Salamanca (Guanajuato), and Lake
Patzcuaro, Michoacan (Edwards & Martin 1955, Dick-
erman 1970, Ayala-Pérez et al. 2013, Lecroy 2013,
NatureServe & IUCN 2016). However, its actual range
is unknown; Dickerson (1970) estimated the geo-
graphic distribution at approximately 3925 km?, 16%
(617 km?) corresponding to the speciosa subspecies
and 84% (3308 km?) to the limnatis subspecies, while
Navarro-Sigiienza & Peterson (2007) using niche
modeling methods proposed a potential distribution
area of 19,700 km?, comprised of three large, discon-
tinuous blocks (Figure 1).

Today, only populations from four areas seem to
remain (Ciénagas del Lerma, Lake Patzcuaro, Lake
Cuitzeo, and Yuriria) while those from Lake Texcoco,
Lake Zumpango, and Presa Solis have been extirpated
(Collar et al. 1997, Alcantara & Escalante 2005,
NatureServe & IUCN 2016). Although the species was
recently reported in Ciénega de Tldhuac (Estado de
México), no further information exists for this obser-
vation (Ayala-Pérez et al. 2013). While a global assess-
ment of the species status is lacking (populations
have not been surveyed since the 1980s), an estima-
tion based on a close relative (Geothlypis trichas)
with similar body size indicates that the population of
mature individuals may range between 1500-7000
(Stattersfield et al. 1998, NatureServe & IUCN 2016).
The species is believed to be declining rapidly
because of habitat loss and degradation, particularly
at the eastern and northern edge of their historical
distribution, due to replacement of marshes with
crops, increasing water supply for large cities, and
falling water levels through drainage and natural
build-up of organic material (Collar et al. 1997,
NatureServe & IUCN 2016).

Geothlypis speciosa ranks at the top of vulnerabil-
ity values among Mexican birds, being threatened by
urbanization, agriculture, habitat degradation, and
climate change. Due to its very small range and spe-
cific habitat requirements, the species is considered
as endangered by the IUCN Red List, and is also con-
sidered as at risk of extinction under the Mexican
legislation (Berlanga et al. 2010, SEMARNAT 2010,
NatureServe & IUCN 2016). The priority actions for
research and conservation of the species are to
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determine its precise distribution, to estimate popu-
lation size in extant areas, to detect new populations,
and to propose areas for protection (Escalante 2000,
NatureServe & IUCN 2016). Furthermore, conserva-
tion of endangered species greatly relies on the accu-
rate estimation of its distribution range (Campos-
Cerqueira & Aide 2016). Addressing those concerns,
here we present the results from extensive field sur-
veys to update its distribution range.

METHODS

We surveyed all potentially occupied wetland habitat
in central Mexico (341 survey points within 238 dis-
tinct wetlands within a 50 km-radius of the 10 known
extant and historical distribution areas), through a
combination of look-see surveys and playback, start-
ing at first light (around 06:30 h), systematically scan-
ning with binoculars and telescopes from vantage
points (Bibby et al. 2000). Playback was based on a
recording obtained from a singing (reproductive)
male in Ciénegas de Lerma, looped for a 10-minute
interval and played through portable speakers and
MP3 player. To maximize the chances of detecting
singing males, we limited field surveys to March—
October 2005-2014 (for reproductive records, see
Lea & Edwards 1950, Edwards & Martin 1955, Dicker-
man 1970, Escalante 1997). We surveyed at least
twice those sites with suitable habitat (emergent veg-
etation), and at least once all potential sites with no
suitable habitat (e.g., devoid of vegetation), accessing
them by vehicle, on foot, or by boat.

During March—June 2015-2017, we visited, on at
least on two occasions, 17 additional sites where the
species had been observed or collected (that we had
not surveyed previously), as reported in databases,
peer-reviewed papers, books, and reports. As G. spe-
ciosa can be easily confused with the sympatric G. tri-
chas if the observer is not familiar with the species
(see Howell & Webb 1995), we used only research-
grade field records (uploaded by research personnel
at established institutions, iNaturalist 2017) from
online databases by CONABIO, GBIF, iNaturalist,
UNAM Collections, and VertNet. To obtain a land-
scape level estimate of available habitat for the spe-
cies, we consulted available sources that calculated
the area of freshwater marshes where the species
was recorded as present; if no information was avail-
able, we estimated the extent of the habitat using
GPS units in the field, accessing the marshes by kayak.

RESULTS AND DISCUSSION

We noticed the absence of G. speciosa in 233 sites
and obtained evidence of presence in 62 sites (the
latter contained within five lakes: Ciénegas del
Lerma, Lake Cuitzeo, Lake Yuriria, Lake Patzcuaro,
and Lake Zirahuén (Figure 1). The first four areas are
known current distribution areas, but Lake Zirahuén
(Michoacan) constitutes a new locality, not reported
previously as a distribution area for the species, rep-
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Figure 1. Records of absence (gray dots) and presence (black dots) of the Black-polled Yellowthroat (Geothlypis speciose) in
Mexico: A) Ciénegas de Lerma, B) Lake Cuitzeo, C) Lake Yuriria, D) Lake Patzcuaro, E) Lake Zirahuén. Historical records sites:
1) Lake Texcoco, 2) Lake Zumpango, 3) Ciénegas del Lerma, 4) Presa Solis, 5) Lake Cuitzeo, 6) Alvaro Obregén, 7) Lake Yuriria,
8) Rio Lerma around Salamanca, 9) Lake Patzcuaro. Historical distribution sites by NatureServe & IUCN (2016) in orange lines,
potential distribution by Navarro-Sigiienza & Peterson (2007) in green; horizontal lines correspond to the distribution of G. s.
speciosa, oblique lines correspond to G. s. limnatis (Dickerman 1970). Gray star represents an unconfirmed (by this study) lo-

cation reported by Ayala-Pérez et al (2003).

resenting the first record for this site. The historical
distribution areas Lake Texcoco, Lake Zumpango, Alv-
aro Obregodn, Presa Solis, and Rio Lerma around Sala-
manca, did not contain suitable habitat, and we did
not record the presence of the species. The extent of
freshwater marshes with suitable habitat for the spe-
cies in the five areas with confirmed presence was
estimated at 94.9 km? (Table 1). Lake Yuriria, Lake
Cuitzeo, and Lake Patzcuaro correspond to the distri-
bution area of the limnatis subspecies; Ciénegas del
Lerma corresponds to the distribution area of the
speciosa subspecies (Dickerman 1970, Figure 1, Table
1).

In Lake Yuriria, we recorded a single male in 2008
in the marsh near the southwestern corner of the
lake (20°14’0”N, 101°11’19”W) but since that first
record, we were unable to obtain any further records
for the species during the years after, despite inten-
sive search efforts during 2009-2012, 2015, and
2016. We recommend that further search efforts take
place to confirm its local status. In Lake Cuitzeo, we
recorded groups of G. speciosa on marshes to the
southeast near San Bartolomé Coro (19°54’47”N,
100°52°45”W), in the central portion near Chehuayo

(19°56’42”N, 101°03’12”W), and in the marshes on
the northern lakeshore near Santa Ana Maya
(19°59'23”N, 101°01'23”W). Despite intensive search
efforts, we did not record the species in the lake west
of Federal Highway 43D, and we assume that the dis-
tribution range should not include this zone. In Lake
Patzcuaro, we found the species on marshes around
Jaracuaro Island (19°33’30”N, 101°41'24”W). In Cién-
egas del Lerma, we observed them at marshes in
Lerma  (19°08’27”N, 99°30°11”"W), Almoloya
(19°14’27"N, 99°29’'58"W), and  Atarasquillo
(19°21°09”N, 99°30°14”W. We consider the cluster of
these three marshes as a single system (separated
around 2300 m from each other). Their connectivity
has to be evaluated in terms of the maximum dis-
tance that the individuals move among the sites,
because the sites are separated by roads and, even
though they form part of a protected area (Ciénegas
de Lerma), human activity around the sites is intense
(Ceballos 2003). A specimen collected in Zirahuén in
1985 and housed in the bird collection at the Univer-
sidad Michoacana de San Nicolds de Hidalgo, pro-
vided evidence to include Lake Zirahuén in the survey
effort. Unfortunately, the specimen lacked geographi-
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Table 1. Wetlands with current presence of Black-polled Yellowthroat (Geothlypis speciosa) in Mexico, information on habitat
extent, and proportion of survey points where the species was detected for each site and as a percentage of the total number
of survey points. * Based on the distribution proposed by Dickerman (1970).

Extant Freshwater marsh

Proportion of

Proportion of survey Proportion of total

. State Subspecies* 2 marsh habitat . N
population surface (km®) . . points with presence  presence records
in extant sites
. 5.88
f::"meagas del Ef\;aéi?cge speciosa (SEMARNAP-UNAM 6.6% 93.8% 33.7%
2000)
. Michoacén, . . 50.56 o o o
Lake Cuitzeo Guanajuato limnatis (sagardia 2005) 56.6% 78.8% 46.1%
Lake Yuriria Guanajuato limnatis 14.15 15.9% 6.7% 1.1%
L (CONABIO 2012) 2% I e
Lake . . N 18.58 . . .
PAatzcuaro Michoacén limnatis (Huerto et al. 2008) 20.8% 92.9% 14.6%
Lake . [ . . 0.11 o o o
Zirahuén Michoacdn limnatis (this study) 0.1% 100% 4.5%

cal references and habitat description, making it diffi-
cult to determine if the actual records confirming the
species’ presence correspond to marshes of the same
section of the lake. In Zirahuén, we recorded the spe-
cies consistently during 2005-2008, 2010-2014, and
2016-2017 in the southern marshes in Agua Verde
(19°25’32”N, 101°45’12”W) and obtained photo-
graphic records (Figure 2). A study to determine the
population size of the species in this lake is currently
underway. Unfortunately, we were not able to survey
Ciénega de Tlahuac to evaluate the species’ occur-
rence (see report by Ayala-Pérez et al. 2013).

Marsh vegetation still remains in the sites where
G. speciosa is present (Table 1); in Lake Zirahuén,
where the habitat extension is the smallest, marshes
are located in small strips along south and eastern
shores, and in small fragments along other regions of
the shoreline (Madrigal et al. 2004). The sites where
the species is present are valuable and irreplaceable
in terms of biodiversity. These sites are home to sev-
eral endemic fish and amphibians and provide suit-
able wintering and stopover habitat for migrant
North American waterbirds (Chacon & Rosas-Monge
1998, Manterola & Gurrola-Hidalgo 1999, Villasefior
et al. 1999, Ceballos 2003, Chacéon et al. 2004,
Renddn-Lépez et al. 2005, Lopez et al. 2010). Lake
Yuriria, Lake Patzcuaro, and Ciénegas de Lerma are
listed as Ramsar sites; although not designated, Lake
Cuitzeo surpasses waterbird population thresholds
for designation as such (Pérez-Arteaga et al. 2002).
These sites are Important Bird and Biodiversity Areas
(IBA’s) and Endemic Bird Areas (EBA’s) (Villasefior et
al. 1999, NatureServe & IUCN 2016).

All sites have been under intense exploitation
since pre-Columbian times, through drainage for
human water consumption, road construction, defor-
estation, high sediment loads, invasive water hyacinth
(Eichornia crassipes) and giant reed (Arundo donax),
industrial, agricultural, and urban sewage and gar-
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bage, and overexploitation of fish and emergent veg-
etation, which threaten flora and fauna in general
(Rojas-Moreno & Novelo-Retana 1995, Villasefior et
al. 1999, Maderey & Jiménez 2000, Arriaga et al.
2002, Ceballos 2003, Chacon et al. 2004, Madrigal et
al. 2004, Rzedowski 2006, Lopez et al. 2010). During
our field observations, we noticed that burning
marshes at Lake Cuitzeo is a common practice, to
open the lush marshes for navigation channels and to
increase availability of cattail (Typha spp.) regrowth
for harvest and cattle, which forage in the shallow
margins of the lake throughout the year. Cattle also
forage at Lake Patzcuaro around Jaracuaro Island
where G. speciosa is present. In Lake Yuriria, Lake
Cuitzeo, and Lake Zirahuén, extraction of cattail for
handcrafts occurs all year; at Lake Zirahuén it is not
common, but extraction of bulrush (Scirpus spp.) also
takes place occasionally. We did not obtain presence
records from other sites where the species had been
historically recorded, which constitute further evi-
dence of the isolation of this species within wetlands
and the critical importance of its conservation.

Even though central Mexico has been intensively
studied from the ornithological perspective, updated
assessments concerning the abundance and distribu-
tion of rare and endemic birds, such as G. speciosa,
are still necessary. Without such information it is not
possible to design specific conservation aims for this
globally threatened species (Pérez-Arteaga et al.
2002, Sekercioglu 2006, Larsen 2016, Moreno et al.
2016). Updating presence records is fundamental for
this endangered species, and future endeavors in
addition to distributional assessments should also
characterize seasonal habitat use and to determine
the dispersion potential of individuals. We assume
that the species persistence in the Lake Cuitzeo
marshes may depend on their ability to disperse
among suitable habitat fragments when some areas
are affected by temporal human-caused fires. The
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Figure 2. Photographic record of a Black-polled Yellowthroat (Geothlypis speciosa) adult male in Lake Zirahuén, Michoacan,
Mexico, 2014 (photograph by A. Pérez-Arteaga).

species actual survival in the area is only explained by
its adaptation to a habitat that is dynamic, changing
its suitability in time and space. These records may
constitute the base for the construction of sources
and sinks models, focused on determining the limits
of their potential distribution as occurs in other avian
species that require similar habitats, or other warbler
species with similar life history traits (Peterson et al.
2016, Toews 2017, Villagomez et al. 2017). The
degree to which the species may resist an increase in
disturbance and their minimum amount of suitable
habitat required is unknown. Although the species
seems to be moderately common at Lake Cuitzeo,
Lake Patzcuaro, and Ciénegas del Lerma, their popula-
tions located at Lake Yuriria and Lake Zirahuén exhibit
a dangerously low abundance, indicating that human
assistance may be required, including potential trans-
location and/or population reinforcements.

In general, our study presents the only range-wide
and updated distribution assessment of this globally

endangered species supported by extensive field
effort. In particular, we propose the following
research and conservation recommendations for the
species recovery and survival: (a) protect and restore
marsh habitat for all the wetlands where the species
remains, (b) implement specific controls for burning
and illegal harvesting of aquatic plants, (c) estimate
population size, nesting habitat, productivity, and sur-
vival at the five remaining populations, (d) assess the
degree of isolation among the remaining populations,
(e) confirm its presence at Ciénega de Tlahuac, and (f)
evaluate status and, if feasible, reintroduce to man-
made and restored wetlands within the historical
range, to increase the number of populations.
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