Edited by

Ricardo Rodriguez-Estrella

Cia Centro de Investigaciones Biologicas del Noroeste, S.C.

Comision Nacional para el Conocimiento y Uso de la Biodiversidad



Gurrent Raptor Studies in Mexico



Centro de Investigaciones Biolégicas del Noroeste, S.C.

Dr. Mario Martinez
Directer General

Elena Enriquez Silva
Direccion de Gestion Institucional

Dr. Ricardo Rodriguez Eswella
Director de Pregrama Acadéniico
Planeacion Ambiental y Conservacion

Comisién Nacional para el Conocimiento
y Uso de la Biodiversidad

Ing. José Luis Luege Tamargo
Secretario Técnico

Dr. José Sarukhan Kermez
Coordinador Nacional

Mtra. Ana Luisa Guzman y Lépez Figueroa
Secretaria Efecutiva

M. en C. Maria del Carmen Vazquez Rojas
Direccion de Evalnaciin de Proyectos



Gurrent Raptor Studies in México

Edited by

Ricardo Rodriguez-Estrella

G3 )

CONABIO

MEXICO
2006



CIBNOR-CONABIO
MEXICO
© 2006

All rights reserved. No part of this publication, may be reproduced, stored in a
retrieval system, or transmitted ;n any fomm or by any means, electronic, mechanical,
photocopying, recording, duplicating or otherwise without the prior permission of
the copyright owner.

The characteristcs of this editon are property of:

Centro de Investigaciones Bioldgicas del Noroeste, S.C.

&

Comisién Nacional para el Conocimiento y Uso de la Biodiversidad

@1.696.F3 R37 2006

Current Raptor Studies in México/ Ricardo Rodriguez-Estrella, ed. México: Centro
de Investigaciones Bioldgicas del Noroeste, S.C: Comision Nacional para el
Conocimiento y Uso de la Biodiversidad, 2006.

2006, 323 p. «l, 25.5 cm.

ISBN 970-9000-37-3

1. Raprors—México 2. Raptors--—ecology 3. Raptors—conservation
I. Rodriguez Estrelia, Ricardo (Ed.)



CONTENTS

Preface

Contributors

Reviewers

Acknowledgments

1. Raptor studies in México: an overview
Ricardo Rodriguez-Estrella and Laura B. Rivera-Rodriguez

2. How many raptors species are there in México?
Octavio R. Rojas-Soto and Adolfo G. Navarro Singiienza

3. Status of raptors in Nuevo Leon, México
Alan S, Ldpez-V., Anmando ]. Contreras-Balderas, José I.
Gonzilez-Rojas, Juan A. Garcia-Salas, Antonio Guzmin-
Velasco, and Fernando Montiel de la Garza

4. Recent breeding records and sightings of Neotropical forest
eagles in southeastern México
Andrew M. Burton

5. Food habits of breeding peregrine falcons (Falco peregrinus)
in the Ojo de Liebre Lagoon, Baja California Sur, México
Aradit  Castellanos, Federico Salinas, Cerafina Arguelles,
Antonio Rodriguez, and Eloisa Sinchez

6. Comparative study of diurnal raptors at two locations along
the coast of Jalisco: El Playon de Mismaloya and the
Peninsula El Tamarindo
Salvador Hernindez Vazquez

7. Spatial analysis of landscape diversity for the aplomado falcon

(Falco femoralis septentrionalis) in northern México
Elsa Margarita Zamarton Rodriguez and Alberto Lafén Terrazas

vii

xiii

33

59

71

83

105



10.

11.

12.

13.

14,

15.

Ecology and population status of ospreys (Pandion haliaetus)
in coastal Sonora

Jean-Luc E. Carxon, Stefan A. Sommer, Datlene E. Kilpatrick,
and Tad A. Phister

Breeding biology and success of the osprey (Pandion haliaetus)
in Laguna San Ignacio, Baja California Sur, México, in
1998, 2000, and 2001

Ricardo Rodriguez-Estrella, Laura B. Rivera-Rodtiguez, and
Erika Jazmin Morales

High infestation by blood parasites (Haematozoa) in nestlings
of colonial ospreys (Pandion halizerus) from Baja
California, México

Jesis A. Lemus, Guillermo Blanco, and Ricardo Rodriguez-Estrella

Resident and wintering populations of the burrowing owl
(Athene cunicularia) in México
Ricardo Rodriguez-Estrella and Javier Bruno Granados Ruiz

Raptor and raven electrocutions in northwesteen México:

a preliminary regional assessment of the impact of
concrete power poles

Jean-Luc E. Cartron, Ricardo Rodriguez-Estrella, Robert C. Rogers,
Laura B. Rivera-Rodriguez, and Javier Bruno Granados Ruiz

Current curatorial and bibliographic knowledge of Mexican
Falconiformes
Patricia Ramirez-Bastida and Adolfo G. Navarro Singlienza

Taxonomy, distribution, and conservation of owls in the
neotropics: a review
Paula L. Enriquez, David H. Johnson, and José L. Rangel-Salazar

Taxonomic allocation and precision for tropical owl communities:

a sampling approach
José L. Rangel-Salazar, Paula I.. Enriquez, and Peter Marshall

120

149

163

181

202

231

254

308



PREFACE

Biological diversity of México, raptors and scientific research

México is one of the most biologically diverse countries on the planet, as a result of
its very complex gceological history, geographic position, and ecnvironmental
heterogencity, among other factors. Its biological diversity is such, that together with
17 other countrics such as India, China and Brazil, it is referred to as Megadiverse.
Together, these countries sustain more than 70% of all living organisms, including
plants, animals and microorganisms, México ranking first for its diversity of rcpules
and amphibians, third for its mammalian diversity, fourth for irs diversity of vascular
plants, and cleventh for its diversity of birds. Morcover, a high percentage of the
species, up to 65% in amphibians, are endemic to México; i.c. with geographic ranges

restricted to the country.

The biological diversity of México has been part of the geographic and natural
setrings that have accompanied its inhabitants since they first scttled in the country
morce than 12,000 years ago. 'The legendary diversity of the country has astonished
scientists such as Baron Alexander Von Humbolt, who described México as a
biological paradisc. Unfortunately, this impressive natural diversity of the country is
practically unknown by most Mexicans, who instead should be proud of their

biological inheritance.
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Nowadays, the biological diversity of México 1s seriously threatened. Hundreds of
species and thousands of populations are endangered, mainly because of human
population size and social inequity. México’s population size is expected to become
stable around 145 millions, but only in three decadcs. The loss of biological diversity
has severe consequences at a biological and social level, because populations and
species are the basis for the structure and functioning of biological systems, which
provide us for free with environmental goods and services. These goods and
services, which include the maintenance of a proper atmospheric gas composition,
the ozone layer, soil fertility and quality and quantity of water, among others, gcnerate
the environmental conditions that allow life on Earth. They are the basis of our

existence. Paradoxically, their continuance depends on our acuvides.

The only way to understand the complex relationships of living organisms with their
environment, their role in providing environmental services, and better management
of these living organisms to reconcile their use with their conservation, is through a
solid investment in scientific rcscarch. However, many governments, including the
Mexican government, surtender to the temptation of investing little in scientific and
technological research, focusing on other approaches to fight social and economic
problems. Those governments ignotre that one of the few ways out of poverty is
threugh the generatien of scientific and technological knowledge, which is

fundamental to the development of any country.
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That is why I have received with great satisfaction this volumc addressing the ecology
and conservation of raptors — one group of species very sensitive to anthropogenic
disturbances. As top predators, with Iow population sizes, raptors are susccptble to
environmental changes that can affect them negatvely, and thus increase the risk of
their extinction. That is precisely why their staws is an indication of environmental
conditions, much like canary birds long ago used to indicate the presence of toxic
gases to miners. The results presented by researchers working with raptors in México

can have an immediate application in conservation.

The careful editing of the editor has produced an interesting book of high scientific

quality. I am surc that time will be the best test of the benefits of this type of

publications, which are cssential to maintain the welfare of our socicty.

Gerardo Ceballos
Meéxico D.F.
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Raptor and raven electrocutions in northwestern
México: a preliminary regional assessment of the impact

of concrete power poles

Jean-Luc E. Cartron
Ricardo Rodriguez-Eswella
Robert C. Rogers

Laura B. Rivera Rodtiguez
Javier Bruno Granados Ruiz

ABSTRACT

Recent research has shown that concrete power poles with steel cross-

88 arms are responsible for large numbers of raptor and raven elecwocutons

in northwestern Chihuahua. Monitoring of raptor and raven mortality in that area is
important, but there is also a need for information regarding the numbers of concrete
power poles and their impact in other parts of México. From February 2002 through
March 2004, we conducted power-line surveys in Chihuahua, Sonora, and Baja
California Sur. In Chihuahua, most areas we inspected had either wooden poles or
concrete poles that had been retrofitted with wooden cross-arms, perch guards, or
polyvinyl chloride (PVC) covering. Only the northwestern part of the state was
found to have large numbers of non-retrofitted concrete poles, along with important
bird mortality (chiefly of Chihuahuan ravens [Cervus cryptelescus] and red-railed hawks

[Buteo jamaicensis]), inchading along power lines never before surveyed. In Sonora,
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Carrron et al.

concrete poles were found to be widespread, but as in Chihuahua many of them had
been retrofitted. We found a total of 10 dead bitds (2 turkey vultutes [Cazhartes aura)
and 8 ravens) under non-retrofitted poles in the northeastern part of the state. Five
dead birds including 2 red-tailed hawks were also detected under non-retrofitted poles
of a power line in coastal west-central Sonora. In Baja California Sur, few power lines
with concrete poles were observed, and of these, only 1 yielded an electrocuted bird, a
common taven (Corous corax). The results of our surveys suggest that prior to the
retrofitting effort now taking place, bird electrocusions on concrete poles were very
widespread, affecing much of Sonora and Chihuahua, and some areas of Baja
California Sur. With many concrete poles now retrofitted, raptor and raven mortality
should be lower along power lines of northwestern México, but more surveys are

needed to verify the effectiveness of all retrofitting techniques and materials.

Key words: _Aquila chrysaetos, Buteo jamawensis, Buteo regalis, concrete poles,

electrocutions, ferruginous hawk, golden eagle, raptors, ravens, red-tailed hawk.

RESUMEN

Investigaciones recientes han demostrado que los postes de concreto con brazos de
acero cruzados en lineas eléctricas, son responsables de un gran numcro de
elecarocuciones de rapaces y cuervos en €l noroeste de Chihuahua. El monitoreo de
la mortalidad de las rapaces y del cuervo en esta 4rea es importante, pero también
existe una necesidad de contar con informacién disponible del namero de postes de

203



Current Rapter Studies in Méxsco

concreto y su impacto en otras partes de México. De febrero de 2002 a maszo de
2004 se realizaron muestreos en lineas de transmisién en Chihuahua, Sonora y Baja
California Sur. En Chihuahua, muchas areas fueron inspeccionadas buscando si
tenfan postes de madera o de concreto que hubiesen sido modificados con brazos
cruzados de madera, perchas de guardia, o cubiertos de PVC. Soélo en la parte
noroeste del estado se enconird un gran nimero de postes de concreto no
modificados, junto con una importante mortandad de aves (principalmente del cuervo
de Chihuahua [Corvss cryptolencus) y del halcon cola roja [Buteo jamaicensis]), incluyendo
lineas de transmisién nunca antes muestreadas. En Sonora, los postes de concreto
fueron ampliamente utilizados, pero muchos de ellos fueron modificados, como en
Chihuahua. Se encontré un total de 10 aves muertas (2 zopilotes auras [Cathartes aural
y 8 cuervos) en postes no modificados en el noreste del estado. Se detectaron 5 aves
muertas, incluyendo 2 halcones cola roja, a lo largo de una linea dc transmision no
modificada, muestreada en la parte costera del ocstc-centro de Sonora. En Baja
Califernia Sur, se encontraron pocos postes de conereto y de éstos, sélo 1 tenia por
debajo un ave muerta electrocutada, un cuervo (Corvus wrax). Los resultados de
nuestros muestreos muestran que, previo a los esfuerzos de modificactdn de postes
que ticnen lugar ahora, las electrocuciones de las aves en postes de concreto eran
ampliamente distribuidas, afectando partes de Sonora y Chihuahua, y en menor
extension a Baja California Sur. Con la gran cantidad de postes de concreto ahora

modificados, la mortandad de rapaces v cuervos en lineas de transmision del noroeste
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de México debe ser menor, pero se necesitan mas muestreos para verificar la

efectividad de todas las técnicas de modificacidn y de los materiales utilizados.

INTRODUCTION

Power poles are an important cause of raptor mortality throughout much of the
world (e.g., Markus 1972, Haas 1980, Ledger 2nd Annegarn 1981, Ferrer and Hiraldo
1991, LaRoe e al 1995, Ferrer and Janss 1999, Harness and Wilson 2001). In the
western U.S., most poles are built with wood, which under dry weather conditions is a
non-conductive material. As a result, electrocutions on wooden poles occur typically
when a bird spans the d;stance between 2 energized wires. In contrast, México has
since the 197@®s often been using poles that arc conductive, as they are made of
concrete and fitted with steel cross-arms (Cartron ef a/. 2005). A bird perched on the
steel cross-arm of a concrete pole is grounded and need only touch 1 energized wire
to be electrocuted. For that reason the risk of electrocution is higher on this type of
pole. Ir may be further compounded by relatively high voltage (34.5 kV in the Janos
— Casas Grandes area; see further on) used along distribution power lines of México
(Cartron et a/. 2005). Higher voltage results in arcing over larger distances, and thus
the possibility exists that on a concrete pole, a bird can be electrocuted by simply
perching very close to an energized wire without actually touching it. Finally, much
of northern México is characterized by an arid climate. The lack of rall vegetation at

low and middle elevadons increases the likelihood that raptors and other birds will
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Churrent Raptor Studies in México

use power poles as perches (APLIC 1996).

In March 2002, a workshop was organized in México City to present and
discuss information on the impact of power lines on birds in México. Biologists from
Meéxico and the US. as well as representatives of the Comision Federal de Electricidad
~ (CFE) attended the workshop. Other than the research conducted in northwestern
Chihuahua (Cartron e¢f 2/ 2000, 2005), there was virtually no information available on
bird electrocutions on concrete poles from anywhere in México.

In northwestern Chihuahua, electrocuted raptors have been reported since
1999, chiefly from the janos — Casas Grandes (JCG) praitie dog town complex and
surrounding area (Cartron ¢# /. 2005). More than 20 raptor species occur in that area
(Manzano-Fischer e a/. 1999, in press), which also has a large number of concrete
poles. Most recently, monthly surveys were conducted in the JCG area from
December 2000 through November 2001 (Carwon e a/. 2005). The remains of 178
birds (52 raptors, 123 ravens, 2 great blue herons [Ardea hervdias], 1 unidentified) were
found during those surveys, all but one at the base of concrete poles. The remains of
only 12 dead birds were discovered elsewhere in northwestem Chihuahua, but
surveys outside the prairie dog town complex area were very limited. In all survey
locations, many, if not most, of the remains bore signs of electrocution {e.g., singed
feathers). Those that did nort were typically old and/or incomp]efe remains. Another
important finding was that double dead-end poles with double cross-arms (Fig. 1)

were associated with higher mortality compared to all other types of concrete poles
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(Cartron ef al. 2005).

At the time of Cartron ez a/’s (2005) monitoring effort, CFE began to rewofit
some of the concrete power poles in the JCG area. What remained unclear, even
despite the wotkshop, was whether CFE was engaged in similar retrofitting efforts
elsewhere in Chihuahua or even in other parts of México. In the JCG area,
retrofitting consisted of replacing steel cross-arms with longer cross-arms made out

of wood.

// | ]

Figure 1. Double dead-end pole with double cross-arms.
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In this chapter, we report the results of power-line surveys we conducted
from February 2002 to March 2004 in Chihuahua, Sonora, and Baja California Sur.
The 3 main objectives of the study.were to 1) gather information on the number and
location of concrete power poles in those 3 states; 2) assess the magnitade of the
retroficdng effort at a regional scale; and 3) search for electrocuted birds under non-
retrofitted concrete poles. Although not the principal focus of this study, we also
continued to monitor power lines in the JCG general area. This study should be

viewed as prelimninary, and much of the information we present is qualitadve.

METHODS

Between February 2002 and March 2004, we conducted a combination of cursory and
more in-depth power line surveys along or near some of the main roads of
Chihuahua, Sonora, and Baja California Sur (Figs. 2 and 3). Transmission lines were
not included in our surveys simply because the much greater spacing of conductors
likely entails a small risk of electrocution for birds. During cursory surveys, which
were conducted by car, we recorded the types of posts used along power lines, as well
as any evidence of recent corrective action (i.e., retrofitting) in the form of perch
guards, wooden cross-arms, or polyvinyl chloride {PVC). During our more in-depth
surveys, conducted on foot or, in a few cases, from a slow-moving (5 km/hs) vehicle
driven directly under the power line, we searched for electrocuted raptors. Most of

the in-depth surveys were along power lines with non-retrofitted concrete poles, but
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we also inspected a few power lines with wooden poles or concrete poles retrofitted
with wooden cross-arms. Every set of remains found under a pole was examined for
signs of electrocution, primarily singed feathers. We recorded the locadon of every
set of remains using a Garmin hand-held GPS unit.

Surveys in Chihuahua were conducted on 9-11 February, 26-28 April, 5-8
June, 25-26 July, 28 October, and 11-12 November 2002, and on 18 March 2004.
They were conducted directly along Mexican Highway 23 (between Palomas and
Highway 2), Highway 16 between Ojinaga and Cd. Chihuahua, Highway 45 north of
Cd. Chihuahua, Highway 10 from near Buenaventﬁxa to Janos, and Highway 2 from
its junction with Highway 23 to the border with Sonora, and in ateas adjacent to these
main roads (Fig. 2). In total, these surveys spread over a total distance of
approximately 1,000 km of roads and covered much of the eastern, central, and
northwestern parts of the state. In the JCG prairie dog town complex area (west of
Highway 10 and south of Highway 2; see Cartron ez o/ 2005), vegetation types
included open grassland, mesquite (Prosgpis sp.) grassland, shrublands dominated by
mesquite or Ephedra, and agricultural fields. Elsewhere in Chihuahua, some of the
same vegetation types also occurred, with mesquite-yucca (Yuea sp.) or yucca
grasslands also widespread.

Power-line surveys in northeastern Sonora were conducted on 28-29 October
2002 (Fig. 2). In northern and west-central Sonora they were conducted on 18-20

Match 2004. The combined road distance over which these surveys were conducted
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26°= ~26°

Todos Santos 190
In depth-survey areas @ SO,

Roads ~

) Cabo San Lucas San Josg|
Highway number 1 def Cabo

'
112°

Figure 3. Baja California Sur with main roads and areas selected for ‘in-depth’ surveys.
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totaled approximately 600 km. The vegeraton varied widely based in part on
elevadon. In the northeastern part of the state, some of the areas we inspected had
mesquite grasslands or shrublands. In west-central Sonora, a power-line survey was
conducted in the vegetational subregion of the Sonoran Desert designated by Shreve
(1951) as the Central Gulf Coast. The vegetaton was dominated by cacu (e.g,
Pachycerens pringles, Stenocereus gummosus, S. thurberi, Lophocerens schottii, Opuntia fislgida) and
arborescent shrubs (Ceradium sp., Olneya tesota, Prosopis sp.).

All work 1n Baja California Sur was conducted between 11 April and 26 May,
2003 (Fig. 3). In most places the landscape was dominated by 1.5 to 2 m tall
microphyllous Sonoran desert vegetation that included Ateamisquea emarginata, Yucca
valida, and Pachycereus pringki. In the Vizcaino Desert (another subdivision of the
Sonoran Desert), the vegetation tended to be smaller and consisted chiefly of Encelia
palnuers, Lyaum californicum, Atrplex policarpa, and Erraguriia megacarpa. We first
conducted a preliminary inspcction of power lines from Cabo San Lucas north to the
Vizcaino Desert to locate concrete poles, fer a total travel distance of 1,419 km. We
then initiated in-depth surveys for electrocuted birds along power lines with concrete
poles. Collecuvely, power lines with concrete power poles spread over a total
distance of 189 km. Raptors present in survey areas in Baja Califernia Sur and their

use of power poles are presented in Appendix 1.

RESULTS
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Distribution of concrete poles

In Chihuahua, concrete poles with steel cross-arms were found to be widespread.
The power line along Highway 23 (the road from the border town of Palomas to
Highway 2; Fig. 2) consisted entirely of concrete poles, most of them tangent units
(Fig. 4), with also some double poles (for a discussion of pole configurations see
APLIC 1996 and Cartron e a/. 2005). We counted approximately 370 poles, none of
them rewofitted. Highway 2 from the junction with Highway 23 west to the border
with Sonora had several stretches of power lines with a total of > 400 concrete poles
(mostly tangent poles but also some double dead-end units). Initially, none of these
poles was retrofitted However, on 28 October 2002, white PVC covering was
observed around the conductors on tangent poles west of Janos. Finally, non-
retrofitted concrete poles were found in the JCG prairie dog complex area and east of
Highway 10 between Nuevo Casas Grandes and Janos. All these concrete poles were
located along power lines supplying elecaricity to small rural communities (e.g., ejidos;
Tables 1and 2).

Elsewhere, we did not detect any power lines with more than a few scattered
non-retrofitted concrete poles. Power lines along Highway 16 consisted almost
entirely of wooden poles. In the vicinity of Cd. Chihuahua and along Highway 10
neat Nuevo Casas Grandes, concrete poles numbered in the hundreds (the exact

number of poles was not counted). However, most of them had been retrofitted with
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wooden cross-amms (Cd. Chihuahua and vicinity) or wirth perch guards (Nuevo Casas

Grandes area).

Figure 4. Tangent unit with perched raptor.
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In northeastern, northern, and west-cenwal Sonora, concrete power poles
were also widespread (although generally not as numerous as wooden poles). Along
Highway 2 in northeastern Sonora, the cross-arms were typically covered with yellow
PVC covering. Non-retrofitted poles were stll present along Highway 2 to Naco,
and along power lines originating from Highway 2 and supplying electsicity to rural
communities in the general area of Cananea (Fig. 2, Table 3). Most concrete poles
were tangent structures, but 1 power line in the arca of Ejido Zaragoza, just east of
Cananea, had concrete poles with lower and upper cross-arms. Stretches of power
lines with concrete poles, most of them tangent units, were also observed between
Imuris and Hermosillo along Mexican Highway 15, in the Hermosillo area, and
between Hermosillo and Bahia Kino. A power line from Bahia Kino to the Seri
Indian village of Punta Chueca had concrete poles. They consisted chiefly of tangent
poles retrofitted with wooden cross-arms. A total of 23 double dead-end units were
counted along this power line, and none of them had been retrofitted. An offshoot
of the Bahia Kino — Punta Chueca power line was observed on private property. It
had concrete tangent poles with steel cross-arms.

In Baja California Sur, most of the power poles we observed were made of
wood. Our preliminary surveys, most of them along Highway 1, led to the discovery
of only 608 concrete poles fitted with steel cross-arms. Swetches of power lines with
concrete poles were located mainly in the northern part of the State, between Mulegé

and Santa Rosalia; concrete poles were also observed between Loreto and Mulegé and
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between San Ignacio and Vizcaino (Fig. 3, Table 4). Few concrete poles were
observed along power lines between La Paz and Ciudad Constitucién and between La
Paz and Cabo San Lucas (Fig. 3, Table 4). Most concrete poles were tangent units.
Only 30 double dead-end units were counted along all surveyed power lines, and
none of them had been retrofitted. Interestingly, between Villa Insurgentes and
Loépez Mateos, 15 concrete poles were fitted with platforms for ospreys (Pandion
haliaetus) to perch and build their nests. In-depth surveys were conducted everywhere
concrete power poles were found but also included a total of 295 wood poles (Table
4).

Table 3. Characteristics of areas where in-depth power-line surveys were conducted in
Sonora, with asseciated mortality findings.

. date of surrounding Qumber and
location ! configuration of findings!
survey vegetation .
inspected power poles
Ejido Cuitaca October Mesquite 11 (11 tangent) concrete 2 (2) turkey
{about 25 km 29,2002 shrubland poles (interspersed with  vultures
west of wooden poles)
Cananea)
Ejido Zaragoza October Mesquite 94 (88 tangent) concrete 5 (3) ravens
(about 15 km 29,2002 grassland poles 2(1) Chihuahuan
east of ravens
Cananea)
Pueblo Naco, October  Mesquite 20 (19 tangent) concrete 1 (0) raven
along Highway 29,2002 grassland poles
2 (about S km
west of Agua
Prieta)
Road from March  SonoranDesert 23 (23 double dead-end) 2 (0) red-tailed
Bahia Kino to 18,2004 (Central Gulf concrete poles hawks
Punta Chueca Coast (interspersed with 3 (0) unidentified
subdivision) retrofitted tangent poles)  birds

! The number of dead birds showing signs of electrocutions is given in parentheses
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Table 4. Characteristics of areas where in-depth power line surveys were conducted in
Baja California Sur, with associated mortality findings. Vegetation characterization
follows Wiggins (1980) and (INEGI 1981).

survey area  date of survey surroum?img number and type findings?
vegetation of poles
Road from  April 11, Sonoran 35 (2 double 1)
La Paz to 2003 desertscrub, dead-end, 33 common
Cd. May 9, 2003 sarcocaulescent tangent) concrete  raven
Constitucion vegetation poles
association
April 11, Sonoran 35 33 tangent,1  No
2003 desertscrub, double dead-end) remains
May 9, 2003 sarcocaulescent wooden poles
vegetation
association
Cd. April 11, Urbanized area, 10 (2 tangent, 3 No
Constitucion 2003 with nearby fields double dead-end) remains
May 9, 2003 concrete poles
April 11, Cultivated atea 10 (7 tangent, 3 No
2003 double dead-end) remains
May 9, 2003 wooden poles
Road to April 11, Sonoran 10 (10 tangent) No
Puerto 2003 desertscrub, concrete poles remains
San Carlos  May 9, 2003 sarcocaulescent
vegetation
association
April 11, Sonoran 46 (46 tangent) No
2003 desertscrub, wooden poles remains
May 9, 2003 sarcocaulescent
vegetation
association,
containing a large
area of creeping
devil cactus (low-
tall vegetation)
Deviation May 9, 2003 Sonoran 155 (149 tangent, No
road to desertscrub, 6 double dead- remains
Ejido 419 sarcocaulescent end) wooden
vegetation poles

association and
cultivated area
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Table 4. Continued.

survey area — surrounding vegetation L e

survey poles s!
Road to April 11, Cultivated areaand 147, (132 tangent, No
Lépez 2003 Sonoran desertscrub, 15 with platforms) remains
Mateos May 9, sarcocaulescent concrete poles

2003 vegetation association

April 11, Sonoran desertscrub, 49 (42 tangent, 6 No

2003 sarcocaulescent double dead-end) remains

May 9, vegetation association = wooden poles

2003 and cultivated area
Road from  May 24, Sonoran desertscrub, 63 (63 tangent) =~ No
Vizcaino to 2003 sarcocaulescent concrete poles remains
San Ignacio vegetation association,

non-thorny scrub, with
small cultivated areas

Road from  May 26, Sonoran desertscrub, 83 concrete poles No
Mulegéto 2003 sarcocaulescent remains
Loreto vegetation association
Road from  May 26, Sonoran deserscrub, 260 (260 tangent) No
Santa 2003 sarcocaulescent concrete poles remains
Rosalia to vegetation association
Mulegé

Search for electrocuted raptors

In the JCG area, we found a total of 39 dead birds (14 raptors) durdng 5 rounds of
surveys from February 2002 through March 2004 (Table 1). No remains were found
in February 2002. In Apal 2002, however, we found a total of 13 dead birds under
concrete poles of the area. Eleven of the 13 dead birds were Chihuahuan ravens
(Corvas crypolencus); the other 2 birds were a red-tailed hawk (Bufeo jamaicensis) and a
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tutkey vulture (Cathartes aurd). Ten of the 11 ravens and the turkey vulrure had singed
feathers. Seven of the ravens and the tutkey wvulture were found under 8 double
dead-end units. No dead bird was found at any of the retrofitted concrete poles we
surveyed.

In June 2002, our surveys vielded a total of 7 dead birds, 2 red-tailed hawks
and 5 Chihuahuan ravens (Table 1). One of the 2 red-tailed hawks and 4 of the 5
Chihuahuan ravens had singed feathers. Two of the dead birds (1 red-tailed hawk
and 1 Chihuahuan raven) were found under double dead-end units.

In November 2802, dead birds consisted of 1 immature golden eagle (Aguila
chrysaetos), 2 unidentificd eagles, 1 ferruginous hawk (Buseo regalis), 2 red-tailed hawks, 2
turkey vultures, and 6 Chihuahuan ravens (Table 1). The 2 unidentified eagles, 1 of
the 2 curkey vuloises, 1 red-tailed hawk, and all 6 ravens had singed feathers. In
addition to the dead birds, an injured red-tailed hawk was observed along one of the
power lines we surveyed.

In March 2004 an American kestrel (Falks sparverius) with singed feathers was
found under 1 of 64 concrete poles along 1 power line with tangent units and double
poles (Table 1). Along a second power line, a total of 4 dead birds were discovered, 1
red-tailed hawk, 2 Chihuahuan ravens, and 1 raven that could not be identified to
species. Both Chihuahuan ravens and the red-tailed hawk had singed feathers. The 3
ravens were found under the same pole, a double dead-end unit.

Outside of the JCG prairic dog complex area, our in-depth surveys were
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restricted to an area east of Highway 10 between Nuevo Casas Grandes and Janos,
and to a few power lines branching off the main line along Highway 2 (Table 2). We
found a total of 9 dead birds, all of them east of Highway 10: 5 red-tailed hawks, 1
unidentified hawk, 2 Chihuahuan ravens, and 1 great bluc heron. No dcad bird was
discovered during in-depth surveys along Highway 2. However, cursory surveys
along that same road led to the discovery in February 2002 of 1 great horned owl
(Bubno virginianas, under a wooden pole fitted with a steel cross-arm) and 1 unidentified
raven (under a double dead-cad concrete pole).

The 9 dead birds east of Highway 10 were found during surveys conducted in
June and July 2002. In June, we discovered 2 red-tailed hawks (both with singed
fecathers) under the same concrete tangent structure in the area of Colonia Hidalgo.
In the vicinity of Ejido Hidalgo, 1 Chihuahuan raven with singed feathers was found
at a tangent structure. Finally, ar Hacienda Corralitos, an unidenufied hawk and a
Chthuahuan raven both had singed feathers. The raven was found under a double
dead-end pole (this type of configuration was represented i all 3 of the arcas
surveyed east of Highway 10). In July the same arcas were revisited, leading to the
discovery of 3 red-tmiled hawks and a great blue heron, none of them with visible
signs of electrocution.

In northeastern Sonora in October 2002, we found a total of 10 dead birds
along 3 power lines surveyed on foot. The remains of 2 turkey vultures, both of them

with singed feathers, were discovered under 1 of 11 concrete poles (a tangent
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structure) near Ejido Cuitaca, west of Cananea. About 15 km east of Cananea, an
mspection of 94 concrete poles near Ejido Zaragoza yielded a total of 7 ravens, 4 of
which had singed feathers. Of these 7 ravens, 2 were idendfied as Chihuahuan
ravens. The others were too incomplete or old to identify to species. Along Highway
2 to Naco, 1 set of old raven remains was discovered under 1 of 20 concrete poles we
inspected. None of the poles along the 3 power lines were double dead-end units,
and the 10 dead birds were found under poles with a varety of configurations.

In west-central Sonora, a total of 5 sets of bird remains were found under 5 of
the 23 double dead-end poles along the power line to Punta Chucca. Among the
remains were those of 2 red-tailed hawks. The other 3 sets of remains could not be
identified, although 1 appeared to belong to a raptor species. None of the remains
showed any signs of electrocution, but all except 1 of the 2 red-railed hawks were old.

In Baja California Sur, we found the remains of only 1 common raven (Corvus
corax) beneath a tangent concrete pole. No other dead bird was discovered during
our surveys. The raven seemed to have died several months prior to the survey. It

presented singed feathers.

DISCUSSION
While we were conducting this study, other people observed additional dead birds
under concrete poles in the JCG area. Reports of dead birds included those of 2

golden eagles in February and March 2002 (J. Harris, pets. comm.), as well as 2 more

224



Cartron et af.

golden cagles, 3 ferrugineus hawks, and 1 turkey vulture in January 2003 (J. Watson,
pers. comm.). Together with the results of this and eatlier studies (Cartron ef a/. 2000,
2005), those additional findings by others bring the toral of dead bitds discovered
since January 1999 under concrete poles to 292 (112 raptors, 178 ravens, and 2 great
blue herons) in the JCG area. Elsewhere in Chihuahua (along Highway 23 and along
Highway 2, as well as east of Highway 10), 22 (13 raptors, 8§ ravens, and 1 great blue
heron) dead birds have now been found under concrete polcs. For all eof
nerthwestern Chihuahua, a total of 316 dead birds have been documented to date.
To this total could be added a raven discovered in 2001 under a double wooden polc
(Carttron e al 2005) and the great horned owi discovered (in this study) under a
wooden pole fited with a steel cross-arm (along Highway 2).

In this study, no dead bird was found in central or eastern Chihuahua. In
somc of the areas we explored, either there were ne distribution lines or all poles
were wooden. Howerver, the presence of perch guards on poles along Highway 10
and new wooden cross-arms in the vicinity of Cd. Chihuahua suggest that in those
areas, bird electrocuiohs were sufficiently frequent as to warrant the cost of
retrofitting poles.  Togcether with findings of dead bitds through much of
northwestern Chihuahua, evidence of retrofitting in other parts of the state thus
suggests 2 widespread problem of bird electrocutions until the recent past. Based on
this and carlier studies, it is likely that most elecirocutions statewide were associated

with 2 species, the red-tailed hawk and the Chihuahuan raven. To date, golden eagle,
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bald cagle (Halasetus lencocephalus), and ferruginous hawk mortality has been recorded
oanly in the JCG prairie dog town area. As these 3 species are federally listed in
México, the U.S, or both, this last partern emphasizes the need to focus retrofitting
efforts on the JCG area in partcular. During this study, a long stretch of the power
line crossing the largest prairie dog town in the complex was retrofitted using wooden
cross-atms (retrofitting occurred after our last survey of that power line). However,
many power lines with concrete poles have not yer been retrofitted. That is the case
in particular with 1 small power line near San Pedro. Over a 6-month period, 1 dead
bird was discovered per every 2 poles, on average (see Cartron e/ 4/ 2005).

Our study is the first to document raptor and/or raven electrocutions in
Sonora and Baja California Sur. None of the birds discovered in west-central Sonora
showed signs of electrocution. However, most of the remains were old, and because
they were found under double dead-end poles with double cross-arms, electrocution
is a likely cause of the observed mortality. In northeastern Sonora, 2 of us (JLEC and
RR) interviewed several CFE engineers and technicians, who confirmed a past history
of bird electrocutions along Highway 2. According to thgse CFE employees, the
incidence of bird electrocutions has decreased drasocally since PVC has been used
around steel cross-arms. Near Agua Prieta, use of PVC along Highway 2 began in
1999 or 2000, while in the Cananea area it dated back to the year of our survey
(2002). As in Chihuahua, the wide distribution of concretc poles, evidence of

retrofitting n several of the ateas that we visited, and findings of dead birds all
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suggest an importtant problem of bird elecwocutions on concrete poles through much
of Sonora. Only in Baja California Sur did our surveys suggest that, although bird
electrocutions occur on concrete poles, their incidence is likely faitly low. This may
be simply because the number of concrete power poles in Baja California Sur s low.
It may also be due to the high density of cardon cacti in the surrounding vegetation in
many areas. Because these cacd stand approximately 8 m tall, power poles are not the
only vantage points available to raptors and ravens, in contrast to survey areas in
northeastem Sonora and in Chihuahua. In Baja California, conservation strategies
should include maintaining a high number of cardons around concrete poles in ordcr
to avoid clectrocutions.

@®ur methodology did not allow us to compate the incidence of bird
clectrocutions as a funcdan of pole configuration. However, Cartron ¢ a/. (2005)
cstablished that the incidence of bird electrocutions was disproportionately high at
double dead-end poles. s shown by our study, these poles are widely distributed,
and thus they should be a priority of all remaining retrofitting efforts.  Addidonal
power-line surveys atc needed tn evaluate the impact af concrete poles in arcas that
have not yet been checked, and to monitor the success of retrofitting. International
funding to help retrofit all power lincs in the JNC arca would also be beneficial.
Retrofiting in the area is occurring, but at a slow pace. Mcanwhile, conservation
sensitive species such as the ferruginous hawk and the golden eagle continuc to

expetience important mortality at least locally.
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Appendix 1. List of raptor species in Baja California Sur (Migratory status: Res=Resident;
Mig=Migratory). All species were recorded perching on cardon cacti except ferruginous

hawk.
species GG D mexican common name staius
name
Cathartes aural turkey vulture zopilote aura Res/ Mig
Pandion haligetus osprey aguila pescadora Res/Mig
Elanus leucurus white-tailed kite milano cola blanca Res
Haliaeetus leucocephalus  bald eagle aguila cabezablanca Res
Circus cyaneus northern Harrier gavildn rastrero Mig
Accipiter striatus sharp-shinned hawk  gavilan pecho rufo Mig
Accipiter cooperii Cooper’s hawk gavilan de Cooper Mig
Parabuteo unicinctus? Harris‘s hawk aguililla rojinegra Res
Buteo lineatus! red-shouldered hawk aguililla pecho rojo Mig
Buteo swainsoni Swainson’s hawk aguililla de Swainson Mig
Buteo albonotatus zone-tailed hawk aguililla aura Res/Mig
Buteo jamaicensis' red-tailed hawk aguililla cola roja Res/Mig
Buteo regalis ferruginous hawk aguililla real Mig
Aquila chrysaetos? golden eagle &guila real Res
Caracara cheriway’ crested caracara Caracara, Res
quebrantahuesos

Falco sparverius! American kestrel cernicalo Americano Res/Mig
Falco columbarius merlin halcén esmerejon Mig
Falco peregrinus? peregrine falcon halcén peregrino Res/Mig
Falco mexicanus prairie falcon halcédn mexicano Res/Mig

! Recorded perching on poles.
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