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th the exception of one species, the family Cra-
e comprises forest and brushland bird species
achalacas, curassows, and guans) endemic to
Neotropics of Mexico and Central and South
2. Mexico is the northernmost distributional
¢ for many of these species groups, except for
plain chachalaca (Ortalis verula), which extends
to the Rio Grande Valley of South Texas (Peterson
0). Cracids, especially chachalacas and guans, are
imarily arboreal, whereas other galliforms (e.g.,
urkeys, pheasants, and quails) are ground dwellers.
 chapter focuses on the biology and management
e cracid groups that occur in Mexico: chachal-
urassows, and guans.
ight species and five genera of cracids occur in
ico: the plain chachalaca, rufous-bellied chacha-
(0. waglers) (fig 5.1), west Mexican chachalaca
polivcephala) (Ag 5.2), white-bellied chachalaca
lencogasira) (fig. 5.3); highland guan (Penelopina
crested guan (Penelope purpurascens), horned
(Oreophasis derbianus), and great curassow (Crax
a) (figs. 5.4 and 5.5) (Leopold 1959). Only the
ed guan is typically found in the temperare
uplands of Chiapas, Mexico (Gonzdlez-Garcfa 2001).

85.1. Rufous-bellied chachalaca (0. waglerl). Mathew
Garvin/Macaulay Library at the Cornell Lab of Ornithclogy.

Species range in size from chachalacas (the size of a
female pheasant) to guans (medium-sized turkey) to
curassows (large turkey) (Brooks and Strahl 2000,
Brooks and Fuller 2006).

Roughly one-half of the 50 cracid species are
threatened ac some level (Brooks et al. 2006). Cracids
are of great social and economic value to indigenous
populations and campesinos (Jorgenson 1995,

1997, Gonzalez-Garcia et al. 2001). As frugivores,

Figure 5.2. West Mexican chachalaca (O. pofiocephala). Louis
Imbeau/Macaulay Library at the Cornell Lab of Ornithology.

Etlek THamael. Fevinnsly

Figure 5.3. White-bellied chachalaca (0. feucogastra).
Erick Hernandez/Macaulay Library at the Cornell Lab of
Ornithology’
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Figure 5.4. Great curassow
female (Crax rubra). Don
Coons/Macaulay Library

at the Cornell Lab of
Ornithology.

Figure 5.5. Great curassow
male (Crax rubra). James
Bozeman/Macaulay Library
at the Cornell Lab of
Ornithology

cracids serve an important ecological function by
maintaining forested ecosystems and regenerating
plant communities through their seed scarification
and dispersal (Erard and Théry 1994, Santamaria-G.
and Franco 1994, Peres and van Roosmalen 1996,
Sedaghatkish 1996). More recently, cheir increased
popularity among ecotourists, principally bird-watch-
ers, has provided an economic incentive to conserve
cracids. In addition to their intrinsic and biological
value, cracids also serve as an important source of
mear protein (Delacour and Amadon 1973). Several
studies (Silva and Strahl 1991, Begazo 1997, Begazo
and Bodmer 1998) have indicated that the largest
avian biomass removed in Neotropical forests by
subsistence hunters consisted of cracids. Cracid
populations most threatened with overharvest were
negatively and positively correlated, respectively, with
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distance to a city and city population size (Brooks
1999). These studies demonstrate the significance of
cracids to the livelthood of many culcures in Mexico
and other regions of Latin America.

Habitat destruction and unsustainable hunting are
primary factors in cracid declines throughout their
distribution (Brooks and Strahl 2000, Brooks and
Fuller 20006). From a wildlife management perspec-
tive, it is important to note the sharp differences in
population response among these species to human
acrivities. In general, curassows and guans depend
on climax tropical and montane forests and respond
negatively to significant timber harvesting (Brooks
20006). Further, these species cannot withstand
significant hunting pressure, whether subsistence
or recreational (Brooks 1999, Peres 2000, 2001). It
may not be practical to separate the effects of habitat




deterioration and hunting pressure on curassows

and guans because both practices are detrimencal

to cracid populations. Throughour Mexico and

Latin America, the status of several of these species
ranges from near threatened (e.g., greater curassow)
to vulnerable (e.g., highland guan) to cridically
endangered (e.g., horned guan; Brooks et al. 2006).
In contrast, chachalacas fare well in second-growth
forests and brushland, and most of the species can
sustain significant hunting pressure (Brooks 1997a,
Brooks and Fuller 2006). This is not to suggest

that chachalacas do not prefer climax tropical and
montane forests; rather, they readily adape ro dense
brushlands (i.e., second-growth forests) resulting
from timber harvest (Brooks 1997b). Many chachal-
acas are heavily hunted throughout their range, wich
few observed impacts on populations (Arriaga-U.
and Baquero 1997). In our discussion of wildlife
management practices, we organize our recom-
mendations based on these important differences

in response to human activities between curassows
and guans versus chachalacas. We also discuss the
life histories of cracids in three broad categories (i.e.,
chachalacas, guans, and curassows).

Taxonomy and Evolution

Cracids are a primitive family of game birds that
originated nearly 50 million years ago. During the

110I°W 100°W
1

Oligocene era, much of North America was tropical,
including the northern plains (Wetmore 1956).

The earliest fossil records are those of a primitive
bird, considered to be arboreal, found in the state of
Wyoming (del Hoyo 1994). Other fossil forms (ap-
proximately 30 million years old) related to chachal-
acas have been found in South Dakota (Tordoff and
MacDonald 1957). Cracids probably originated in
North and Central America and expanded to Souch
America coincident with climate and habitat changes
{(Brodkorb 1964). Recent fossils of contemporary
cracids (e.g., Crax, Penelope), approximately 20,000
years old, have been found in their current distribu-

tional range (del Hoyo 1994).
Distribution
Chachalacas

In Mexico, chachalaca species are widely distributed

along the Gulf-Caribbean slope from the lower Rio

Grande Valley of Texas and the Pacific coast of western

Mexico (fig. 5.6), southward to northern Honduras

and north-central Nicaragua. Although their historical

distribution was probably similar to their current
distribution, many populations are disjunct because
of agricultural and urban development, rendering
isolated populations more vulnerable (Peterson 2000,
Brooks 2006, Brooks et al. 2006). Orcher chachalaca

Y
| White bellied chachalaca

E Plain chachalaca
[ﬂﬂ:ﬂ:ﬂ] Rufous bellied chachalaca
D Mexican chachalaca
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Figure 5.6.
Distribution of
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species occurring within or adjacent to the range of
the plain chachalaca (fig. 5.7) include the west Mexi-
can chachalaca and white-bellied chachalaca (Wagner
1953, Vaurie 1965, 1968, Delacour and Amadon
1973). The ranges of the plain and west Mexican
chachalaca overlap on the Isthmus of Tehuantepec in

Oaxaca (Peterson 2000). These two species occur in
parapatry with the white-bellied chachalaca in coastal
western Chiapas. The rufous-bellied chachalaca occurs
in northwestern Mexico (Sibley and Monroe 1990).

(Ortalis vetula) is the only species
with a distributional range that extends into the Rio Grande
Valley of South Texas. Jordan Broadhead/Macaulay Library at
the Cornell Lab of Ornithology.

Hybridization among these species probably does
not occur in the wild (Wagner 1953, Leopold 1959,
Vaurie 1965, 1968, Vuilleumier 1965).

Curassows

The great curassow is the only species in the genus
Crax in Mexico and includes two subspecies—the
mainland form (rubra), distributed along the coastal
region of eastern Mexico; and the Cozumel curas-
sow (griscomi), occurring on the island of Cozumel,
Mexico (fig. 5.8) (Delacour and Amadon 1973,

del Hoyo 1994, Martinez-Morales 1999). Curas-
sows inhabit mature tropical forests between sea
level and 1,200 m (0 and 3,937 ft) (Arguedas et al.
1997, Delgado 1997, McCoy 1997, Midence 1997,
Sermeno 1997, Vannini and Rockstroh 1997), and
occasionally up to 2,000 m (6,562 fr) (Vaughan
1983). Mainland populations have been extirpated
in portions of their range (Howell and Webb 1995,
Gonzélez-Garcifa et al. 2001), with remaining popula-
tions highly fragmented. In some areas, populations
are locally abundant (Martinez-Morales 1996), and 2
favorite game species (Jorgenson 1997).
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Figure 5.8. Distribution of the great curassow (Crax rubra) in Mexico.
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Eans except chachalacas have a broader, longer tail and a
different plumage pattern. The general body color is
Guans in Mexico inhabit cloud forests at elevations olive drab; west Mexican and white-bellied chacha-
0f 1,000-3,350 m (3,280-11,483 fr) (fg. 5.9). lacas have much whiter underparts and/or white-
Horned guans are found on the slopes of the Sierra tipped rectrices (Delacour and Amadon 1973). As the
Madre de Chiapas, primarily in humid evergreen common name suggests, the abdomen and undertail
forests (fig. 5.10) (Gonzélez-Garcfa et al. 2001). coverts of the rufous-bellied chachalaca are rufous
Highland guans occupy a variety of forest types in (reddish brown). All species are characterized by long
Chiapas and Oaxaca, including deciduous cloud, legs, necks, and tails and lack wattles and caruncles,
pine-oak, and coniferous forests at 900-3,300 m which are common in other cracid species (Delacour
(2,953-10,827 ft) (Delacour and Amadon 1973,
Eisermann et al. 2006), but they may also occupy
adjacent low-canopy secondary forests (Eisermann
2005). In Mexico, the crested guan occurs in tropical
forests of northern Sinaloa and central Tamaulipas,
southward toward the forests of Chiapas and the
Yucatdn Peninsula. Seasonally, guans appear to move
altitudinally, likely following fruit blooms.

Description
Chachalacas

Chachalacas are similar in size to female ring-necked - ' e : q
pheasants (Phasianus colchicus) (Peterson 2000), Figure 5.10. A horned guan {Oreophasis derbianus) in natural
habitat in Mexicc. Photo by Fernando Gonzalez Garcia.
11{3“\!\‘? 100°W 90°W
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Figure 5.9. Distributicn of the highland guan (Penelopina nigra), horned guan (Oreophasis derbianus), and crested guan
{Penelope purpurascens) in Mexico.
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and Amadon 1973). There is relatively little varia-
tion in body size, except for the smaller bodies of
white-bellied chachalaca and certain populations of
plain chachalaca (Vaurie 1965, 1968). Males are only
slightly larger than females, and sexes can be differen-
tiated by the presence of a tracheal loop found only
in adult males (Peterson 2000).

Curassows

The great curassow is a magnificent bird approxi-
mately the size and shape of a large turkey with a
crest of curly feathers. The general body color varies
between sexes, with males being all black, except for
a4 white abdomen and crissum, and females having
cinnamon brown on the underside, shading to black
on the neck and tail (Delacour and Amadon 1973).
Rufous (reddish-brown) and barred (yellow, black,
and white) morphs are possible in females (Delacour
and Amadon 1973). Although it has been suggested
chat these morphs vary along a latitudinal gradi-

ent (del Hoyo 1994), different morphs have been
observed in the same flock (barred and plain morphs
in Belize) contemporaneously (Zimmer 1999). Males
are slightly larger (3,600-4,600 g, 7.9-10 Ib) than
females (3,100-4,200 g, 6.8-9.3 Ib).

Guans

Guans have the form of a pheasant or turkey, and the
long tail typical of cracids. The crested guan is about
the size of a small turkey (1,600-2,400 g, 3.5-5.3

Ib), with a dusky olive-brown color. Breast feathers

are edged with white, with the throat sparsely covered
with bristles and a small red wattle. The crested guan
is named after its normally erect crown feathers and

is sexually monomorphic. The highland guan is the
smallest guan in Mexico, approximately the size of a
chicken (800-1,000 g, 1.8-2.2 Ib). Common ana-
tomical characteristics include a long tail, bare throat
wactle, and low crest. Males are black, while females
are barred brown—Dboth have orange legs and feet, and
the male has a red bill (Delacour and Amadon 1973).
Horned guans are approximately the size of a turkey
(2,000-2,300 g, 4.4-5 1b). The horned guan has a
pronounced bright red casque that is in the form of a
“horn” (hence its name). Both sexes are predominantly
black with whiter underparts, red feet and legs, and a
yellow bill (Delacour and Amadon 1973). Females are
smaller than males and have a less pronounced “horn.”
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Life History
Chachalacas

This section will focus primarily on studies of plain
chachalacas because the four species found in Mexico
are similar behaviorally and ecologically. The plain
chachalaca has been studied the most, but we do
include information on the orher species. While there
are no known studies of rufous-bellied chachalaca,
the two remaining species {(west Mexican and white-
bellied chachalaca) have been studied in detail. In
El Salvador, diets included the fruits of 11 plant
genera (at least 12 species) (Simas 1979). Studies
on behavior and reproduction of west Mexican
chachalaca were carried out by Rowley (1984) and
Gurrola (1985). This species consumed the fruits
of 24 plant genera (ar least 27 species), as well as
beetles, ants, crickets, snails ( Zriodapsis sp.), and soil
(Gurrola 1985, Berlanga 1991), and was found to
be an important disperser of Spondias purpureaand
Ficus cotinifolia (Berlanga 1991, Mandujano et al.
1994). The forest falcon (Micrastur semitorquatus) is
a known predator (Delacour and Amadon 1973) of
plain chachalacas.

Diet

Chachalacas are primarily folivorous and frugivorous
bur also eat invertebrates and other plant material
such as flowers and seeds (fig. 5.11) (Leopold 1959,
Oberholser 1974, Marion 1976, Christensen et al.
1978). They are readily domesticated or semidomes-
ticated and consume feed supplied by humans (e.g,
cracked corn, milo, sunflower seeds) (Oberholser
1974, Marion 1976). In a year-round food-habit
study of plain chachalacas, conducted in the Lower

Figure 5.11. Although primarily folivorous and
frugivorous, chachalacas alse eat other plant parts like
the flowers of Ehretia anacua. Photo by Carlos Abrego,




rande Valley of Texas (Marion 1976), plant
provided more than 90% of the diet by

ime and included coyotillo (Karwinskia hum-

1), Mexican ash (Fraxinus berlandieriana),
dberry rougeplant (Rivina humilis), and anaqua
etia anacua). Food consumption was related to
availability, likely as with other species in the
Based on 205 diet samples of specimens from
ical lowland forest, Baur (2008) found that diets
ided the seeds of 86 plant species, and overall

s comprised seeds (82%), 3—7% each for pulp,
and grit and snail parts, and less than 2% each

for other animals, flowers, and stems. Approximacely
half (47%) of the dict was shared with sympatric
orms (Baur 2008). Baur (2008) found diet

 of 65% with crested guan, 49% with great
mou ( Tinamus major), 39% with great curassow,
33% with ocellated turkey (Meleagris ocellata).

roduction and bebavior

nly reproductive study of any of the four
aca species included herein was conducted
chachalacas in South Texas (Marion 1978,
ion and Fleetwood 1978). Little information for
¢ species is available; however, a few generalides
extrapolated for chachalacas regarding latitude,
ude, and habitat conditions relative to the timing
oduction (Peterson 2000}. Chachalacas are
ly monogamous, with pair formation beginning
| individuals are still in winter feeding flocks
ener 1953, Leopold 1959, Delacour and Amadon
Marion and Fleetwood 1978). Typically, in early
ng (February-March in their northern range), an
¢ in activity and loud calling signals the begin-
the breeding season (Marion and Fleetwood
Once mating occurs, chachalaca pairs begin
construction and egg laying. Most nests are in
tall shrubs, or vines supported by trees or shrubs
er 1953, Leopold 1959, Peterson 2000); how-
 some scudies report that chachalacas occasionally
on the ground between shrubs (Alvarez del Toro
In Chiapas, nests were reported to be 6-10
19.7-32.8 ft) above the ground (Wagner 1953),

the geographically proximal lowlands of
2, nests ranged from 1 to 18 m (3.3 to 59 ft)
the ground (mean = 5.7 m, or 18.7 ft) in trees
ng 16.9 cm (6.7 in) DBH; 73% of nests were in
s (Baur 2008). Peak nesting season is late spring burt
fies considerably by latitude (March—July) (Alvarez

del Toro 1952, Wagner 1953, Paynter 1955, Leopold
1959, Marion and Fleetwood 1978, Baur 2008); it is
triggered by seasonal temperature changes in northern
regions, or the beginning of the wet season in southern
areas (Wagner 1953, Delacour and Amadon 1973).
Nesting pairs are territorial, and males aggressively
defend nests during the incubation period (Delacour
and Amadon 1973, Marion 1974a). Incubation is
approximately 25-28 days (Peterson 2000), with a
clutch size of two to three eggs (Bent 1932, Oberholser
1974, Peterson 2000, Baur 2008). Chicks are brooded
by both parents, parental care is provided for approxi-
mately six to eight months (Marion and Fleetwood
1978), and offspring are present from March to
October (peaking from April to June) (Baur 2008).
Chachalacas are not strong fliers and instead
make shorrt flights from tree to tree or glide through
dense vegetation with skill and accuracy (Bent 1932,
Wagner 1953, Leopold 1959, Oberholser 1974).
One of the most striking characteristics of chacha-
lacas is the loud, raucous calls a flock emits when
in full chorus (Peterson 2000). The resultant sound
has been previously described as making “the valleys
ring” (Baird 1857); “loud and simply indescribable”
and “deafening” (Sennett 1878); “a pandemonium”
(Sutton 1951); “car-splitting” (Delacour and Ama-
don 1973); and comparable to the sound of howler
monkeys (Alouatta spp.) (Oberholser 1974). To
humans, this overlapping chorus sounds much like
cha-cha-lac-a—hence the onomatopocic common
name for this genus (Delacour and Amadon 1973,
Oberholser 1974, Peterson 2000). Pairs and family
groups (3-5) are the basic social unit (Leopold
1959, Delacour and Amadon 1973, Marion 1974a,
Peterson 2000), but flocks of 10-20 form during the
fall and winter (Smith 1910, Teale 1965, Stiles and
Skutch 1989) and probably represent transicory fam-
ily group aggregations resulting from factors such as
clumped food availability (Sutton 1951, Teale 1965,
Marion 1976, Brooks 1997a).

Population dynamics

There are no reliable survey methods for chachalacas
because of their secretive nature and the dense
habitats they typically occupy, although road tran-
sects can provide a relative population index (Brooks
1997b). Marion et al. (1981) and Marion (1982)
used loud prerecorded calls to estimate density in
South Texas for plain chachalacas; they reported a
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density of 2.5 birds/ha (1 bird/ac), or approximately
15,000-18,000 birds for the three-county region
(Marion 1974b). Though absolute density estimates
for chachalaca species are not available, overall
populations appear to be doing well throughout
their range, despite considerable hunting pressure
wherever sufficient suitable habitat remains (Lowery
and Dalquest 1951, Leopold 1959, Delacour and
Amadon 1973). Chachalacas are permanent residents
in the areas they occupy (Peterson 2000).

Few studies have been conducted on chachalacas
to determine survival and mortality factors. Inci-
dental recapture of 10 banded plain chachalacas
revealed that 1 male was 8 years of age or more, 3
females and 1 male were 7 years old or more, and the
5 remaining individuals were 5 years of age or more
(Marion and Fleetwood 1974); thus, adults prob-
ably commonly live 5-8 years or more in the wild.
Balda and Schemnitz (1997) translocated 17 birds
to other parts of South Texas: 13 had lost or failed
transmitters, 2 were killed by predarors, and 2 were
successfully tracked. Translocation to other sites in
South Texas was not successful (Balda and Schemnitz
1997). Sex ratios of wild-trapped plain chachalacas
were not significantly different (p > 0.05) from a 1:1
ratio (Marion and Fleetwood 1978). Similarly, of 26
birds collected in Chiapas, Mexico, the sex ratio was
12:14 males to females (Wagner 1953). The primary
mortality factor for chachalacas is nest predation. In
South Texas, mammalian predators such as raccoons
(Procyon lotor) and Virginia opossum (Didelphis
virginiand), and snakes such as Texas indigo (Drymar-
chon corais erebennus), accounted for 44% and 25%
of 47 incubated-nest losses, respectively (Marion and
Fleetwood 1978). Of 77 nests, only 3 (4%) were
predated in Guatemalan lowlands (Baur 2008). The
population-level significance of nonhuman preda-
tion, if any, is unknown. The black spider monkey
(Ateles paniscus) and kinkajou (Poros flavus) might
prey on nests in Chiapas, Mexico (Wagner 1953).
Coyotes (Canis latrans), domestic dogs, bobcats (Lynx
rufus), hawk-cagles (Spizaetus spp.), and Harris’s
hawks (Parabuteo unicinctus) are known or probable
predators of juveniles and adults in Chiapas (Wagner
1953). Baur (2008) found annual harvest by humans
to be 16% of all game birds harvested during the first
year of study, and 25% the second year; respective
first- and second-year total game bird biomass was

3% and 6%. Chachalacas represented the least-
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harvested galliform in total galliform biomass but

were the third most harvested game birds in number
of individuals, most of which were usually taken
0—4 km (0-2.5 mi) from camp (Baur 2008). Other
recorded mortality factors for chachalacas included
exposure to cold weather, which likely limits their
northern distributional range (Balda 1989, Balda
and Schemnitz 1997). Cold temperatures (-11.7°C,
or 10.9°F) killed thousands of plain chachalacas in
South Texas in February 1898 (Smith 1910).

Population management

Although market hunters pursued chachalacas
historically (Peterson 2000), most direct exploita-
tion today is by subsistence hunters; the taste and
texture of chachalaca flesh are not desirable. These
species have been domesticated by capruring chicks
and using domestic hens to incubate eggs. Habitat
destruction through clear-cutting continues to be
the primary factor likely restricting their distribution
(Peterson 2000, Gonzdlez-Garcia et al. 2001). In
some regions, native habitat has been replaced with
vast industrialized, agricultural landscapes, while
urban sprawl and other habitat conversions have
destroyed native habitats. Unregulated exploitation,
particularly in sites near towns and villages, can
depress population numbers even where habitat is
otherwise suitable. Despite these challenges, chacha-
lacas fare well compared to other species of cracids
under these environmental pressures. Population
management strategies should include providing suit-
able habitat—both climax and second-growth forests
and brushlands—and monitoring hunting pressure
on local populations. Basic research on topics such
as survival and reproduction is needed to establish a
database to better manage populations.

Great curassow
Dier

The primary diet of the great curassow is fruit, but it
also eats invertebrates and other plant materials (Leop-
old 1959). Using 267 samples, Baur (2008) found 74
species of seeds in the diet, with overall diet consisting
of seeds (70%), grit and snail parts (20%), pulp (7%),
2% each of leaves and other animals, and less than 1%
of flowers and stems. Sermefio (1997) reported that
curassows consumed fruits of 15 plant species, leaves
of 4 plant species, and 4 species of invertebrares. Some



of the more common species of fruits consumed were
represented by the following plant families: Moraceae
(at least two species of Ficus, and Brosimum alicastrum
B. terrabanumy), Sapotaceac (Manilkara chicle and
tichodendron capiri), and Urticaceae (Cecropia

tata and C. obtusifolia) (Sermeno 1997). Rivas

)5) reported that curassow consumption included
ts and seeds of approximately 44 plant species,

and over 22 species of arthropods; thus, curassows
orm an important ecosystem service by dispersing
ind scarifying seeds in tropical montane forests {Rivas
4). Dietary overlap is extensive with sympatric
forms. Baur (2008) found 86% overlap with great
inamou, 68% with crested guan, 58% with ocellated
ey, and 39% with plain chachalaca, with a mean
overlap of 63% for all four species.

Reproduction and bebavior

hough curassows mature at two years of age, they
will not successfully reproduce until their chird
(Alvarez del Toro 1952, Guido 1985). Pair
nation begins following courtship, and males
ively participate in nest construction and chick
ing, but only the females incubate (Guido 1985,
mefio 1986). Baur (2008) provided the follow-
breeding chronology: male booming calls from
uary to August (peaking March—June), nesting
June (peaking in April), and offspring present
il-October (peaking June—July).

The male has an elaborate courtship display that
includes “structing” wich raised tail feathers and

tting 2 loud, booming “hum” or “comp” from

Il treetop (Sutton and Pertingill 1942, Alvarez

del Toro 1952, Garcia and Brooks 1997). When

ng, the male sits on a branch or stands on the

nd with lowered head and tail and “booms” to
e female (Delacour and Amadon 1973; C.

cia, personal observation). The male will offer the
ieces of fruits or nuts, green leaf fragments, or

n pebbles (D. Brooks, personal observation). The
is made of branches and leaves (both dried and
, typically placed in the fork of a tree and often
d with vines, and measures 26—46 cm (9.4—18
diameter, 16-27 cm (6.3—10.6 in) high at the
,and 8-13 cm (3.1-5.1 in) deep (Guido 1985,
1997). Nests are typically placed 4-10

33 ft) high in the tree but may be as high

m (66 ft). Nest trees average 20 cm (7.9 in)

; at least 31 species of trees have been recorded

to contain nests, with the most frequent being
Brosimum alicastrum, Faramea occidentalis, Hirtella
racemosa, Inga punctata, Licania retifolia, Lonchocar-
pus salvadorensis, Rheedia edulis, and Swartzia simplex
(Sutcon and Pettingill 1942, Guido 1985, Sermefio
1986, 1997, Baur 2008). After nest construction, the
female lays two (rarely three) large white eggs, each
averaging 250 g (0.6 Ib), with an incubation period
of 31-33 days. The female will take recesses off the
nest ranging from 20 to 120 minutes. Chicks are
brooded with biparental care for approximately eight
months (Guide 1983, Quinto 1981, Sermefio 1997;
J. Estudillo, personal communication).

In addition to the booming “oomp” call described
above, alarm calls to warn of a potential predator are
also made through a series of short “piit witt” calls (D.
Brooks, personal observation). The basic social unir for
the curassow is primarily individuals or small groups of
up to 6 birds (Sermefo 1997, Zimmer 1999). Oc-
casionally curassows form flocks of 20 or more birds of
both sexes, but flocks typically do not exceed 10 to 15
birds (Guido 1985, Sermefo 1997, Zimmer 1997).

Population dynamics

Curassows are considered threatened (mainland
population) to critically endangered (Cozumel popula-
tion), and they have been extirpated from many areas,
resulting in highly fragmented, localized populations
(Howell and Webb 1995, Brooks and Strahl 2000,
Rios and Mufoz 2006). Densities were estimated
at 0.4-1.2 birds/km? (1-3.1 birds/mi%) (minimum
population = 500 individuals) in Costa Rican forest
fragments (Vaughan 1983, McCoy 1997); 0.9 birds/
km? (2.3 birds/mi?) (97-304 rotal individuals) on Co-
zumel Island (Martinez-Morales 1999); 1.4 birds/lem?
(3.6 birds/mi?) within Punta Manabique, a protected
area along the Guatemalan Atlantic coast (Eisermann
2004); and 6-8 individuals along about 45 km (28
mi) of transect in Tikal, Guatemala (Donegan 2001).
There are few studies on longevity, mortality, or
recruitment for great curassow populations (Arguedas
etal. 1997). A captive female lived 24 years, laying
two eggs per clucch for 23 of those years (Taibel 1940).
Martinez-Morales (1999) reported a sex ratio of 1:1
for the Cozumel population, with approximately 80%
of the estimated population being adults. Baur (2008)
reported that of 24 nests, only 1 (4%) was predated.
Predators include Neotropical felids, some canids and
mustelids, large raptors that specialize on large verte-
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brates (e.g., Spizaetus), and humans (Gonzélez-Garcfa
et al. 2001). Parasites include ticks, cestodes, Capillaria
sp., and Eimeria sp. (Delacour and Amadon 1973,
Palomares 1980, Garcia 1998). Baur (2008) found an-
nual harvest by humans to be 278 individuals (47% of
all game bird harvest), or 946 kg (2,086 Ib) of biomass
(58% of total game bird biomass). This represented

by far the most-hunted game bird in the region, and
individuals were usually harvested 4-8 km (2.5-5 mi)
from camp (Baur 2008).

Population management

Principal threats to the great curassow are habitat loss
or degradation and hunting (Brooks and Strahl 2000,
Rios and Mudoz 2006). The size of the curassow
makes it an easy target for human hunters (i.e., for
human consumption, sport, and illegal pet traf-
ficking) (Brooks and Strahl 2000, Rios and Mufioz
2006). Even though the species can withstand some
level of habitat alteration (McCoy 1997), the great
curassow is sensitive to changes in habitat structure.
In some regions, native habitat has been replaced
with vast industrialized, agricultural landscapes; in
addition, urban sprawl, along with other habitat
conversions, has also displaced this species (Vannini
and Rockstroh 1997). Population management
strategies include providing suitable habitat—both
climax and pristine montane tropical forests—and
monitoring and regulating hunting pressure on local
populations (Rios and Mufioz 2006). More detailed
research on life history and survivorship is needed to
better manage these populations.

Guans
Diet

The primary diet for guans, as for other cracids, is
fruits, but they also eat other plant materials (e.g.,
tender leaves, orchid flowers) and some invertebrates
(Leopold 1959, Gonzilez-Garcia 2005). Gonzélez-
Garcfa (2005) reported that horned guans consumed
at least 57 plant species. In Guatemala, horned guans
consume fruits of Dendropanax arboreus, Symplocos
hartwegii, Phoebe sp., and nectar of Chiranthodendron
pentadactylon (Gonzalez-Garcia et al. 2006a; O.
Mendez, personal communication). Alvarez del Toro
(1952) observed highland guans “on the ground
scratching in the leaf litter for fruits, insects, and
tender green plants,” although their diet may also
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include crabs, small rodents, and salamanders (Row-
ley 1984, Gonzdlez-Garcfa et al. 2001). Highland
guans have been recorded eating fruits of 24 different
genera in El Triunfo, Mexico (E Gonzalez-Garcia,
personal observation), and 10 genera in Montecristo,
El Salvador (Pullen 1978), 6 of which were different
genera from those in Mexico, with a total of at least
33 different species of fruit. Based on 142 samples
from Guatemalan lowlands, Baur (2008) found 72
species of seeds in the diet of the crested guan, with
overall diet consisting of seeds (79%), 9% each for
pulp and grit/snail parts, and less than 1% each for
leaves, flowers, stems, and other animals. In Costa
Rican dry forest, crested guans consumed 38 species
of plants from 27 families, with the diet constitut-
ing 76% fruit, 21% Howers, leaves, and tender
shoots, and 3% ants, but only when fruit was scarce
(Pacheco 1994). Leopold (1959) examined bird
crops and found that the crested guans consumed
primarily fruit, including that of the capulin selvaje
(Bumelia peninsularis); additionally, he reported the
consumption of xocotl plums (Spendias mombin) as
a dominant spring food (fig. 5.12). McCoy (1997)
noted crested guans consuming Bumelia peninsularis,
Chione mexicana, Guatteria sp., and Symplocos spp.
Seeds of Tetragastris panamensis and Virola surinamen-
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Figure 5.12. Spondias mombin plums provide spring
food for the crested guan. Photo by Marco Schmidt.



among the seeds dispersed by the crested guan
. 5.13) (Howe and Vande Kerckhove 1980, 1981;
we 1984, 1993). Dietary overlap between crested
ns and sympatric galliforms is excensive. Baur
(2008) found 73% overlap with great tinamou, 68%
h great curassow, 65% with plain chachalaca, and
with ocellated turkey, with a mean overlap of

o for all four species.

duction and behavior

production may start as early as two years of age in
arested and highland guans (Wagner 1953, Leopold

. The breeding season for horned and crested

ns begins in the spring and continues through the
er (March-August) (Alvarez del Toro 1952,

er 1953, Baur 2008). The reproductive season
highland guan is from January to June, peak-
tween March and April, and is initiated by calls
male, the first of which are heard sporadically

¢ November and December (Jiménez 2002);
Salvador, O. Komar (personal observation)

orted a female incubating on 21 July.

During courtship, male crested guans raise their
feathers, display the bare part of their throat,

lich is an intense red color, and emit vocalizations
can be heard as far as 0.5 km (0.3 mi), primar-

ing crepuscular periods (Schiefer 1953; E
7-Garcfa, personal observation). The whistle of
ale highland guan during courtship is its best-

5.13. The seeds of Virola surinamensis are consumed
ispersed by the crested guan. Photo by Feroze

known vocalization; the male also flies from its perch,
producing a sound like a stampede or fabric tearing
(Dickey and Van Rossem 1938, Salvin and Godman
1902, Andrle 1967), and makes short hops among
branches close to the female, raising and lowering its
tail with great agility (Jiménez 2002). Pair formation of
highland guans begins in January, and nesting behavior
begins in February (Jiménez 2002). Horned guans
emit courtship calls primarily from November through
May, when males make short flights from tree to tree,
constantly emitting bellowing vocalizations to lure
females; males will also offer fruit and leaf fragments
to females, either regurgitated or directly (Gonzdlez-
Garcia 1995, Gémez de Silva et al. 1999, Gonzdlez-
Garcfa et al. 2001). The social system of the horned
guan is serial polygyny; the male has access to three or
four females (Gonzdlez-Garcfa 1995). Most guans are
probably polygamous, with limited to no assistance
from the males during the nesting season (e.g., in nest
construction, brooding, and rearing) (Wagner 1953,
Gonzdlez-Garcia 1994, 1995; Gonzilez-Garcia et al.
2001). The courtship call is elaborate and includes
“drumming” (i.e., rapid beating of wings) (Salvin and
Godman 1897-1904, Sutton and Pettingill 1942,
Alvarez del Toro 1952), similar to the sound of the
ruffed grouse (Bonasa umbellus).

In Mexico, horned guans build their nest of
bromeliad roots, orchids, and dead leaves; it measures
32 x 30 cm (12.6 in % 11.8 in) and is located in
upper, isolated canopy trees with an average height
of 19 m (62 ft), in species including Matudaea
trinervia, Ternstroemia lineata, Quercus sp., and
Clethra sp. (Gonzdlez-Garcia 1994, 1995, 1997).

In contrast, Méndez (2000) found a Guatemalan
horned guan nest at a height of 7.8 m (25.6 ft) in
Chiranthodendron pentadactylon. The female horned
guan will take one to four 30-minute breaks per
day to eat, drink, or dust bathe (Gonzélez-Garcia
1995, 1997). All but 1 of 16 highland guan nests
were in trees, averaging 5 m (16 ft) above the ground
(range = 2.4-12.1 m, 7.9-39.7 ft) (Rowley 1984);
similarly, F. Gonzédlez-Garcia (personal observation)
found nests 1-15 m (3.3-49 ft) above the ground.
Highland guans generally construct their nest in
forks of medium-sized trees; external measure-
ments are 13 cm (5.1 in) deep x 30 cm (11.8 in) in
diameter, and cup measurements are 4.5 cm (1.8
in) deep x 20 cm (7.9 in) in diameter; the nest is
made of interwoven leaves and green twigs and is
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covered with dry leaves, moss, and sometimes pine
needles (Pullen 1983, Gonzdlez-Garcfa et al. 2001,
Jiménez 2002). Baur (2008) found crested guan
nests invariably in trees, at a height ranging from
4to15m (13 to 49 ftr) (mean = 9.75 m, 32 ft), in
trees averaging 26.3 cm (10.4 in) DBH. The nest of
the crested guan is a large, bulky structure covered
with branches and both green and dry leaves (Rowley
1984). Nest construction and egg laying (clurch size
= 2) begin immediately following the mating season,
with an incubation period of approximately 35-36
days in horned guans (Wagner 1953, Rowley 1984,
Gonzdlez-Garcia 1995, Baur 2008), 25-28 days
estimated in highland guans (Gonzdlez-Garcfa et al.
2001), and 26-28 days in captive crested guans (data
not available for wild birds) (Taibel 1957). Horned
guan chicks hatch within an hour or two of one
another, stay in the nest for three to seven days, and
then leave the nest, where they “peep” for the female
to reunite the group (Gonzalez-Garcfa 1995). The
chicks of the highland guan rake approximately 18
hours to hatch and dry. They leave the nest the day
after hatching, after which the female diminishes her
arboreal activity and stays with the chicks (Andtle
1967, Pullen 1978, Rowley 1984, Gonzilez-Garcia et
al. 2001; F. Gonzilez-Garcia, personal observation).
Crested guan offspring have been encountered from
May to September, with a peak in July (Baur 2008).
The chicks leave the nest only minutes after hatching,
where they initially live on the ground but quickly
shift to trees (Leopold 1977).

When disturbed on the ground, crested guans
immediately fly high and land on tree branches or
fly strongly for shorr distances; the main reaction
to a potential threar, however, is to remain silently
perched high in the branches, where their location can
be revealed by displaced fruit that falls to the ground
(Pacheco 1994, Gonzalez-Garcfa et al. 2001). The
“cauk, cauk, cauk” call of crested guans is emitted up
to 144 times/minute (Kilham 1978); other vocaliza-
tions can be compared to pig “grunts,” but the usual
alarm call is a “honk” (Lowery and Dalquest 1951,
Slud 1964, McCoy 1997). The whistle of the male
highland guan is used for territoriality, and courtship
that involves two phases: first, the male perches on a
branch with an open bill and head thrown backward,
emitting a loud, guttural whistle (like that of a human)
that lasts 2.5-3 seconds and is phonetically similar to
a “caahahahuiuiui.” This is generally followed by the
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other vocalization, which is structured in three phrases;
the first two phrases are two whistles each, and the
third phrase has a variable number of whistles (Pullen
1978, Jiménez 2002). Male and female horned guans
make four and eight types of vocalizations, respectively
(Gonzédlez-Garcia 1995). The estimated area of activity
for a nesting female horned guan is 9 ha (22 ac), and 8
ha (19.8 ac) for a male (Gonzalez-Garcia 1991). They
are typically solitary, in pairs, or in small groups of up
to five (Andtle 1967, Parker et al. 1976, Pullen 1978,
1983). The small groups appear to be females with
young subadults (Gonzdlez-Garcfa et al. 2001). Apart
from this, little is known about guan social structure
and spacing.

Population dynamics

The density of horned guans at El Triunfo was
estimated to be 4.5-6.7 birds/km? (11.8—17.6 birds/
mi?) (Gonzélez-Garcfa 1995, Gémez de Silva et
al. 1999). The entire population in Mexico was
estimated at 4,500-6,700 individuals (Gonzdlez-
Garcia 2005). Highland guan density estimates are
similar in Guatemala (1—10 birds/lem?, or 2.6-26
birds/mi®) (Eiscrmann 2004, Renner 2003), though
some estimates exceed 25 birds/km? (65 birds/mi?)
(Morales 1991, 2004). Brooks and Strahl (2000)
considered the latter density estimates unrealistic. In
El Salvador, abundance (per four hours of observa-
tion) averaged 1 bird in pine-oak forest, 0.7 in cloud
forest, and 0.3 in cypress plantations (Komar 2002),
whereas Pullen (1983) recorded 121 sightings during
126 days in Montecristo Reserve. Reliable density
estimates for crested guans are lacking, The status of
these species ranges from lower risk (crested guan) ©
vulnerable (highland guan) to critically endangered
(horned guan) (Brooks et al. 2006, Eisermann et
al. 2006, Gonzélez-Garcia et al. 2006a). Outside of
natural history studies of guans (Gonzalez-Garcfa
1995, Delacour and Amadon 1973), there are few
studies on longevity, mortality, and recruitment.
Possible predators on eggs and chicks of horned
and highland guans include green toucanet (Auls-
corhynchus prasinus), red-tailed hawk (Buteo jamai-
censis), and fulvous owl (Strix filvescens). Various
carnivores that prey on adults include tayra (Eim
barbara), kinkajou (Potos flavus), coati (Nasua naric
jaguar (Panthera onca), and puma (Puma concolor)
(Gonzalez-Garcia et al. 2001). Primary predarors
of crested guan include ocelot (Leopardus pardalis),




y (Leopardus wiedsi), and puma (Puma concolor)
defer 1953). Raptors such as the ornate hawk-

le (Spizaetus ornatus) attack adule crested guans
lham 1978), and birds such as toucans probably
yon eggs in the nest (Gonzdlez-Garcfa et al.

1). Of 19 crested guan nests in Guatemalan low-
none were preyed on (Baur 2008). Baur (2008)
nd annual harvest of crested guans by humans to
of the total game bird harvest during the first
f study, and 17% the second year; respective

- and second-year biomass quantities were 6%
16% of total game bird biomass.

lation management

pal threats to guans are habitat loss or degrada-

tion and unregulated hunting (Brooks and Strahl

)0, Gonzdlez-Garcia 2005, Gonzalez-Garcia et al.

)1, 2006a). In recent years, uncontrolled forest fires
reatened prime guan habitat. Asbjornsen et
05), for example, reported a 60% reduction in
Chimalapas National Forest Reserve. Population
ement strategies include providing suitable

itat and continued protection from hunting

re (e.g., the horned guan is officially protected
exico) (Brooks and Strahl 2000, Gonzalez-Garcia
006a). Little is known about guan life histories;
ic research addressing survival and reproduction is
ded to better manage these populations.

fabitat and Management

at requirements

alacas occupy a variety of subtropical and

pical habitat types ranging from altered landscapes
., plantations, agriculture-brushland mosaics,

eas, degraded forests) to lowland moist

, tropical mangroves, and lowland deciduous
shrublands (del Hoyo 1994, Stattershield et al.
Peterson 2000). In Mexico, chachalacas are
und at elevations above 1,300 m (4,265 ft)
oyo 1994, Peterson 2000) and are classified
cies of “least concern” (Brooks et al. 2006). In
and unlike other cracids, chachalacas thrive

he thickets and brushlands that often arise after
ing of tropical forests (Alvarez del Toro
Leopold 1959, Delacour and Amadon 1973,
nez-Sdnchez 1997, Peterson 2000).

contrast, guans and curassows occupy various
pical and tropical habitats ranging from wet pre-

montane and montane broad-leaved forests to lowland
moist forests and tropical mangroves (Eisermann et

al. 2006, Gonzalez-Garcfa et al. 2006a, 2006b, Rios
and Mufioz 2006). The general habitats guans and
curassows prefer, however, are typically areas with less
human disturbance (e.g., climax forest) (Eisermann et
al. 2006; Gonzilez-Garcia et al. 2006a, 2006b; Rios
and Mufioz 2006). Highland and horned guans typi-
cally occupy habitats at higher elevations (700-3,330
m, 2,297-10,827 ft), whereas the crested guan and
great curassow are found at lower elevations (0-2,000
m, 0-6,562 ft), with the latter group in many cases
overlapping with chachalacas (Escobar-Ortiz 1997). In
Mexico, the status of guans and curassows ranges from
near threatened (e.g., great curassow), to vulnerable
(e.g., highland guan), to critically endangered (e.g.,
horned guan) (Eisermann et al. 2006, Gonzalez-Garcia
et al. 20064, Rios and Mufioz 2006).

Management

Habitat destruction and unsustainable hunting
practices are principal threats to cracids throughout
Mexico (Eisermann et al. 2006, Gonzilez-Garcia et
al. 2006a, 2006b, Rios and Mufioz 2006). The sharp
differences in the population responses of chachalacas
versus those of guans and the great curassow related
to these primary threats have already been noted.
Cracid management recommendations to address
threats in Mexico fall into three broad categories:

(1) forest management (i.e., protection, restoration,
and coordination of timber management practices);
(2) management of hunting pressure (i.e., numbers
taken, access to species); and (3) ecological research
related to population dynamics and species response
to habitat management practices. Each of these will
be discussed individually.

Forest management

Management of cracids in Mexico requires continued
protection and preservation of remaining habitats
for these species (Gonzilez-Garcia et al. 2006b).
This is particularly important for species that
depend on climax forests, such as montane or cloud
forest habitats (e.g., horned guan, highland guan).
Deforestation is prevalent throughout Mexico and
much of Central America. For example, despite
having over 55 million ha (135 million ac) of forest
cover in 2000 (the sccond-highest area of any Latin
American country next to Peru), Mexico lost over
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630,000 ha (1.6 million ac) per year from 1990 to
2000, a greater yearly loss than in any other Latin
American country (Brooks 2006). This has resulted
in habitat fragmentation and increased human access,

which collectively relegate cracid populations to
isolated habitat patches where they are more vulner-
able to extirpation by subsistence hunters or other
human activites (Martinez-Sinchez 1997). National
parks and other protected areas can serve to protect
cracids in Mexico (McCoy 1997, Midence 1997).
However, legal and physical protection of habitat
and protection of populations are not necessarily
synonymous. Although designating protected areas
is a useful conservation strategy, such designation
does not necessarily prevent fuel-wood collection,
grazing, illegal hunting, or even extraction of valuable
timber resources, particularly near the boundaries of
protected areas (Bruner et al. 2001).

Hunting

A second management recommendation for cracid
conservation in Mexico is gaining a better under-
standing of the effects of unrestricted hunting and
controlling it where appropriace. lllegal and unregu-
lated subsistence huntng can limir cracid popula-
tions and can cause local extirpations, particularly in
habitat “islands” near villages or local communities
(McCoy 1997, Vannini and Rockstroh 1997,
Gonzilez-Garcia et al. 2006b). Impacts from hunting
obviously vary among the different cracid species in
Mexico. In such cases, active regulation of hunting
of the more accessible populations is recommended
(Gonzilez-Garcfa et al. 2006b).

Historically, hunting statutes and regulations have
been instituted but not often heeded by subsistence
hunters (Leopold 1959). Ambiguously worded
statutes also serve to render legal protection uncerrain
(Vannini and Rockstroh 1997). Even if laws were
clarified, however, insufficient agents and funding
would inhibit their meaningful enforcement. Strictly
regulated hunting practices should be initiated for
cracid populations that occupy sufficiently large areas
of suitable habitat and that can rolerate some level of
hunting (e.g., chachalacas). Thus, chachalaca hunt-
ing, for example, would continue to provide human
food and recreation as well as badly needed funds
for species conservation {Waggerman 1979, McCoy
1997). This option deserves further exploration. An
increase in basic knowledge regarding the ecology
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of these species—and their anticipated population
responses to external variables such as land-use
changes (e.g., patch size and condition) and other
human-related influences (e.g., subsistence hunting
and other mortality factors)—is required to establish
sound management of these species in Mexico.

Research

The biology of most cracid species is poorly under-
stood, despite great improvements in the last two de-
cades (Brooks et al. 2006). These species need more
basic research for informed wildlife management.
High-priority research needs include (1) surveys of
local population densities and total population sizes;
(2) estimates of rates of cloud-forest destruction and
degradarion within the range of each species; (3)
studies of population responses to land-use changes,
particularly estimates of population dynamics (e.g,
survival, mortality factors, reproduction); and (4)
assessment of the economic and biological impacts
of nature tourism and ecotourism related to cracids
(Gonzalez-Garcfa et al. 2006b). Other important
areas of research include the impact of climate
change on cracid populations, the impact of wildfires
in primary cloud forests, and the benefits of forest
restoration practices to cracid populations.

Management Challenges in Mexico

The greatest management challenges for cracid
conservation in Mexico are protecting remaining
habitat for cracid species, particularly those requir-
ing mature forest, and improving hunting impacts
where appropriate. The former will require incentives
for forest conservation and restoration. Currently,
the rate of deforestation in Mexico is driven by
traditional uses (e.g., timber exploitation, agriculture,
mining). A shift in management approaches will
require fundamental changes in the value of these
areas beyond traditional uses (e.g., timber, miner-
als) to include alternative or emerging values (e.g.,
ecotourism, regulated sport hunting). Conservation
of these areas through these alternative approaches
can ultimately serve to protect habirats critical to
cracids throughout Mexico. To improve hunting
impacts, basic knowledge of these impacts on cracid
population dynamics, followed by implementation
of pragmatic management strategies based on these
data, is required. Additionally, increased enforcement
coupled with improved reserve design and hunter




access will require greater coordination in the man-
ement of remaining habitats for cracid populations.
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