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PREFACE

The current administrative framework for the sustainable use of wildlife in
Mexico is based on the concept of Wildlife Management Units known as UMAs
(Unidades de Manejo para la Conservacion de Vida Silvestre). One of the main
premises of this framework is that properties registered as UMAs must promote
the conservation of local native biota by maintaining the natural richness of wild
communities and local and regional species abundance and recruitment patterns,
which contribute to the functioning of the ecosystems present. UMAs are
especially responsible for guaranteeing the continuity and functionality of the
local and regional populations of the target species they are interested in using.

To achieve this, technical experts in charge of UMAs and government officials
overseeing the implementation of conservation programs need to have a shared
framework of reference for the biological principles to consider in their
respective tasks. Besides, technical staff in charge of conservation programs in
UMAs also need guidelines to establish and implement programs for the
assessment, management and monitoring of wild populations and their habitats
within the property but also considering its surroundings. The staff must also

' DGVS, 2006. Talleres sobre conservacion y uso sustentable de aves y mamiferos silvestres, en
relaciéon con las Unidades de Conservacion y Manejo de Vida Silvestre (UMA) en México.
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have elements available to help them make cautious decisions about the
viability — or not — of harvesting part of the populations (that the fraction
observed in the UMA belongs to). If the biological viability of such harvest is
fully justified, the technical staff need to have clear expertise, skills and
guidelines to be able to systematically monitor the status of the target
populations to observe their trends and changes, so that they can better guide
their management practices towards long-term sustainability.

The ideas mentioned above were the basis for the design and development of
the Workshops on Conservation and Sustainable Use of Wild Birds and Mammals
in relation with Wildlife Management Units (UMAs) in Mexico. The workshops
were attended by experts from academic institutions and NGOs with experience
in the conservation of the conservation of the most widely used wild species in
Mexico, as well as technical experts from Mexican and American government
agencies working jointly on binational wildlife conservation projects.

One of the working groups in the workshops was devoted to Parrots. The results
of the working group are explained below with the aim of contributing to the
discussions of the Working Group on Birds of the International Expert Workshop
on CITES Non-Detriment Findings.

PARROTS

The discussions of the working group were based on the model proposed by
Ariel Rojo Curiel and Lizardo Cruz Romo (Direccion General de Vida Silvestre,
SEMARNAT), which was analyzed and optimized by the participants at the
Workshop.
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Introduction

The parrot family (Psittacidae) is a group represented by 352 species globally.
Mexico has 22 species of parrots, which occur in practically all the states of the
country (PREP, 2000). Parrots have zygodactyl feet (two toes forward, two
backward), adapted to move about easily in the forest canopy. Mexican parrots
have a great variety of sizes, with a length ranging from 12-14 cm in Forpus
cyanopygius to 96 cm in Ara macao. Their color patterns are also very diverse,
but they are generally recognized by their bright green color, which is common
in the species of the genera Amazona and Aratinga. Although they usually have
little sexual dimorphism, certain species have different color patterns on their
head. This also helps distinguish juveniles from adult specimens. Besides, the
eyes of juveniles have a darker pigmentation than those of adults, whose eyes
are usually pale or amber (Howell and Webb, 2001).

Parrot chicks are altricial (helpless at birth) and therefore require great parental
care. This usually occurs in tree hollows, termite mounds or rock cavities.
Availability of such cavities — a crucial aspect in the reproductive biology of this
bird family — is a limiting factor. Although parrots are mainly distributed in
tropical regions, two species in Mexico occur exclusively in the pine forests in the
mountain ranges of the Sierra Madre Occidental and the Sierra Madre Oriental
(Ceballos and Eccardi, 1996). In these regions, parrots feed mainly on seeds and
fruits (Howell and Webb, 2001).

Currently, close to 31% of Neotropical parrots are at risk of extinction (Collar,
1996). The main causes that have led these species to such levels of risk are the
loss, fragmentation and degradation of their habitat — mainly habitat directly
related to breeding —, the harvest of individuals for the pet trade, and the killing
of large groups of these and other species in crop farming areas to reduce crop
losses. The reproductive biology of these species itself increases the scope of
such threats, as parrots are long lived and most of them are monogamous,
forming bonds that last for life in many species; they also have very specific
nesting sites and their young require great parental care; finally, the breeding
success of these species is usually low. For all these reasons, annual recruitment
in these populations is low and should be considered as a key aspect when
determining the sustainability of harvesting these species.

A. Important population aspects of the species (or groups of species)
for the conservation and management of a sustainable harvest in
Wildlife Management Units (UMAs)

According to the dimensions of the known home ranges of various species of
parrots, the surface of most UMAs is usually not large enough to guarantee their
proper management. It is important to consider that these birds move
considerably throughout the year depending on the availability of resources.
One of the basic parameters for responsible management is the productivity of
populations, which requires knowing at least the availability of nesting sites in a
given UMA, the actual occupation of such sites and effective reproductive
output.
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Under these considerations, two basic scales have been identified to determine
the status of the populations:

* |t is necessary to increase regional knowledge about each species and
subspecies, including the conservation status of the habitat, densities, and
the level of risk faced by the species in that region.

* On a local level, it is essential to know the density and specific
productivity levels of populations in a given area.

Study methods to apply at the local level are explained below; regional
management is dealt with in Section C of this document.

The most important aspects of population biology or population ecology that
should be considered when dealing with the conservation of parrots, especially
regarding their management in large UMAs related to such species, are the
following:

a) The baseline population size appropriate for the conservation of the
species;

b) Population trends (which need to be monitored by sampling the
population at least once a year; this exercise should be repeated regularly
in the long term);

c) Size of the area required by the population;

d) General and specific nesting habitat requirements (critical for the natural
development of every species);

e) Population demographics (productivity, mortality, age at first
reproduction, and population growth rate, among others);

f) Historic and recent impacts affecting the species or the population in the
UMA and the region where it is located (historic harvest level, impact of
natural climatic phenomena, level of deforestation in the area,
restoration activities undertaken or surface of habitat conserved in the
UMA, presence of protected areas and management).

Estimated population size (surveys)

To estimate population size, we propose a protocol that defines the time frame,
effort and method of analysis of data obtained through sampling:

Sampling time frame.- The recommendation is to work at the beginning and
towards the end of the breeding season of each annual period (November to
February) to estimate the resident population. Dates may slightly vary
depending on the species dealt with and the region of the country where it
occurs; however, to avoid overestimating the population size, the sampling
should not be made during periods when all the individuals of the population
are grouped together, including fledglings produced in the same season.
Additionally, in one breeding season it is possible to observe the pairs that will
try to breed in the next season, which provides information about population
demographics.

Sampling effort.- For the most common species, it is recommended to use at
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least 100 point counts (50 point counts is acceptable if counts are made 2 or 3
times during the breeding season). Sampling effort should be increased if it is
not enough to make an appropriate estimate of population density.

Sampling protocols should be designed according to the conditions of the
habitat and the species studied (it is not the same to estimate the population of
an Aratinga, whose movements cover relatively small areas, than to estimate
that of a macaw, which can move around an area covering several states or even
countries). The representativeness of the sampling method in analyzing the
counts made can be assessed with counting software such as DISTANCE. This
makes it possible to determine whether the sampling was representative for the
area of interest (Buckland et al. 1993).

In any case, the sampling effort should always be described; that is, the number
of point counts per transect, the number of transects and the length and
direction of the transects. The points and transects should also be marked on a
geographical map with the help of a GPS at a scale that shows their location
unequivocally. To do so, it is necessary to include the UTM (Universal Transverse
Mercator) coordinates of each point count and the start and finish of each
transect. If the UMA has a fixed infrastructure for the point counts, such as
observation towers or platforms in tall trees, such places should be clearly shown
on the maps, indicating their coordinates.

Sampling schedule.- Point-distance sampling should take place in the first
three hours of the morning, when parrots are most active; travel routes, roosts
and feeding grounds should be avoided so as not to overestimate the
population.

At each point count, the counting interval should not exceed 10 minutes; in each
transect or sampling route, the points should be at least 200 or 300 m from the
observation limit, that is, the farthest distance to the center of the area where
an individual or group of individuals was seen (Casagrande and Beissinger, 1997;
Marsden, 1999; Bibby et al., 2000).

Additionally, relevant data about the site should be recorded, such as the
weather conditions at the time of sampling, type of habitat, time of detection,
bird species, number of individuals, mode of detection (visual or call), activities
such as perching, escape due to the presence of the observer or simple flight
over the area. The distance between the observer and the bird should be
recorded as accurately as possible. If possible, additional observations should be
recorded, such as the direction of the flight or the direction observed in the bird
or flock.

To calculate the density of individuals, data analysis techniques based on the
algorithm of distance to the transect should be used (the DISTANCE computer
package mentioned above, for example.

See http://www.ruwpa.st-and.ac.uk/distance/).

In this case, it is important to record individuals that are perched (i.e., effectively
using the habitat) and measure the distance between the observer and the bird
accurately to obtain a reasonable estimate of the number of individuals per unit
of area.
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Sampling should be stratified, that is, transects should cover the different types
of representative natural habitat of the UMA. This is done by considering the
surface occupied by each habitat in proportion to the total surface of the UMA.
In each habitat, the point counts or transects should be placed randomly as
much as possible to avoid sampling biases; such biases usually happen when
transects are placed in areas with a high concentration of individuals, that is,
around crop fields, migration routes or roosts (a specific technique is proposed
for sampling roosts; see below). As mentioned earlier, density estimates should
be based on records of individuals perched in the habitat. They should be
calculated for individual species and habitat types separately. To do so, we
suggest using the format included in Annex .

Sampling roosts.- There is an additional possibility of making counts in roosts
to obtain a specific estimate of the number of individuals that use the site. This
involves finding the different roosts and making the counts in the morning,
precisely when the individuals leave these sites. We recommend making 5
randomly chosen counts for each of these sites in a month to obtain an estimate
of the average number of individuals per roost and determine sample variation
(Cougill and Marsden, 2004; Berg and Angel, 2006). Counts made in roosts must
not be taken as a basis for — or lead to — an estimate of the number of
individuals per area, because they do not include any information about the
distance traveled by the individuals congregating in the roost. In some cases,
individuals may travel up to 25 km between their roost and feeding grounds.

Sampling from high observation points.- This method can be used to
estimate the relative abundance of a parrot species in the area. The following
protocol should be followed in this type of observation: count the number of
individuals for 10 or 15 minutes and use the average, that is, the number of
individuals flying in just one direction (e.g., towards the roost). It is very
important to clarify that the use of this method does not exempt the operator
from monitoring the distance from the individuals detected to the transects. This
leads to a better knowledge of relative density and eventually leads to
determining the minimum size of the population that frequents the area. It is
also important to highlight that this method should not be used alone to
estimate abundances in parrot species as it may lead to population
overestimates, especially when the sampling area is located near protected areas.
Therefore, the result of this type of counts should be compared with fixed point
monitoring, as mentioned in this document.

Local sampling efforts aimed at making population estimates can provide
important information about population trends in the region in the medium
term if they are conducted for several consecutive years. This is of considerable
importance, as it can show declines in the abundance of parrots in specific areas
(the case of certain parrot species in the state of Guerrero, for example).

Estimating the production of a population

Certain demographic parameters are necessary, not only to estimate the status
and trends of a population, but also to set reasonable harvest rates every year
for different species with an approach clearly based on conservation and
sustainable use. The General Directorate for Wildlife (Direccion General de Vida
Silvestre, DGVS) has already made a bibliographic review of various documents.
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This has been used to produce a table with the known population productivity
parameters of several parrot species, with a special focus on Mexican species but
also considering genera that also occur in other regions of America. Additionally,
the table has made it possible to establish reference values to define a cautious
harvest algorithm (Table 1).

Although there is currently abundant information for some species in certain
regions of the country, it is necessary to determine the regional contribution of
productivity in UMAs that manage parrots; the following method should be
used to determine the productivity of the population of each UMA:

a) The method is based on counting the number of nests in the study area
(UMA or region in the case of small UMAs).

b) The characteristics of the nests should be identified: tree species where
the nest is located, living or dead tree, tree diameter at breast height, tree
height, height of the cavity and type of habitat. If there is a plan to place
artificial nests in the UMA, it is essential to obtain key data beforehand on
the characteristics of the natural cavities used (e.g., height from the
ground, orientation, entrance size, shape, and depth, among others).

¢) Clutch size (total number of eggs laid in each nest to calculate the
average clutch size with data for several years, comparing different
regions).

d) Nesting success: proportion of successful nests (nests with at least one
fledged chick).

e) Productivity: number of fledglings per successful nest and number of
fledglings per pair.

The previous data should be used to produce reasonable estimates of chick
births and deaths. This kind of monitoring should be made during the harvest
season in the nests whose harvest has been planned, to avoid disturbing the
nests that are not going to be harvested each season. We recommend using the
format shown in Annex | to collect data from nest monitoring.

As we already mentioned earlier, relative population density should be analyzed
using the DISTANCE computer package
(http://www.ruwpa.st-and.ac.uk/distance/). Distance is used to determine
population density using the perpendicular distance of individuals from the
transect line; this refers to the number of individuals seen (alone or in groups),
their location along the transect, and their distance from the observer. The
computer program also assesses the representativeness of the sample and can
produce comparative values if the sampling is separated by habitat type.
However, when calculating relative density with DISTANCE, a cautious criterion
should be applied: only values corresponding to the lower limit of the
confidence interval should be used.

Additionally, when counting individuals in roosts, it is necessary to count the
average number of individuals of each species counted in each sampling. This
figure will only provide a relative abundance index, so it is still necessary to
determine density using distance from the observer in points along transects.

Productivity should be not only be estimated by considering the number of pairs
that make nesting attempts every year. It is also necessary to consider the
average number of observations of eggs, chicks — during the systematic
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monitoring of nests — and fledglings/successful nest every season, as well as
losses at each stage of development.

Early warning signs of declining trends in a population of parrots include the
following:

- Decline in population size estimates

- Three consecutive years of drought in the area

- Three consecutive years of low productivity in the population: high chick
mortality or decline in clutch size or brood size

- Increase in the type, number and/or scope of threats to the population in
the area, such as capture of individuals with nets, for example

B. Important habitat-related aspects of the species (or groups of
species) for the conservation and management of a sustainable
harvest in Wildlife Management Units (UMAs)

The most important components of the habitat for parrot species include the
habitat area required by the individuals of the species for their daily activities
(also known as home range); nesting habitat, that is, species and size of the
trees used; foraging habitat or feeding sites; and resting areas. It is important to
consider that some species are more flexible than others in using areas with a
greater level of disturbance or even agricultural land. Others, however, have
stricter habitat requirements and require undisturbed areas. As regards home
range, the information available is limited to the few species that have been the
subject of this type of study.

In a UMA, it is necessary to identify the surface occupied by the different habitat
types present (forest, conserved primary habitat, regenerating secondary habitat,
deforested areas and agricultural land). As a complement to this information, it
is important to record vegetation types and their characteristics, as well as
processes and trends in vegetation types and land use.

The following information about the habitat should be provided by the
technical staff in charge of a UMA in its Management Plan:

a) Total surface of the UMA

b) Location and area covered by the various vegetation types in the UMA

c) Description of the characteristics of the vegetation types and list of tree
species present in the UMA

The following procedure should be followed every year to monitor the
characteristics of the habitat:

* Sample specific plots in each vegetation type, using a compass to
measure the distance to the closest tree towards the four cardinal
points; measure the diameter and height of the tree and identify the
closest tree species (Marsden and Pilgrim, 2003);

* Record changes in land use or changes in vegetation caused by the
impact of hurricanes or fire, among other causes;

* The habitat type in each UMA should be placed in its regional context,
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based on the information available in INEGI (the Mexican National
Institute of Statistics and Geography) or the forest inventories available
(SEMARNAT-INE-Instituto de Geografia UNAM). This will produce an
index with information about the general trend of the habitat type in
the region, which can be compared to those observed in the rest of the
country.

Before organizing the harvest, it is necessary to generate reliable information
about the habitat and area requirements of each target species to determine
whether the harvest is viable. If so, the minimum requirements should be
defined to guarantee a sustainable harvest of parrots at the appropriate
working scale for each species. Again, we recommend using a standard format
to capture data on habitat status. Our recommended format is shown in Annex
l.

UMAs planning to manage parrot species for a commercial harvest must contain
the necessary natural habitat to sustain stable breeding populations. This
absolutely requires an assessment of the nests in the area, identifying active
nests (and potential nesting sites, even if they were not active when reviewed).

Habitat management practices recommended in some cases to promote the
presence of species of interest include the following:

* Reforestation with native tree species

* Increase of the forest area devoted to conservation

* Placement and monitoring of artificial nests when the species’
reproductive biology makes it possible

* Protection of natural nests against predators

* Surveillance of nests to prevent nest poaching, destruction of nests and
especially legal and illegal logging

We identified the following as early warning signs of habitat degradation:

* Increase in the rate of change of land use and decline of conserved forest
area

* Serious drought in the region for 3-4 consecutive years

* Adverse climate forecasts for the region (e.g., increase in the intensity and
frequency of hurricanes caused by habitat deforestation; loss of food
resources caused by the destruction of foliage, flowers and fruits and a
consequent increase in the intensity of fires in the dry season after the
hurricane season — a common phenomenon over the last 10 years in the
states of the Yucatan Peninsula and the Pacific side of Chiapas).

* Increase in the legal or illegal logging of important trees providing food
or nesting sites for the species.
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Table 1. Productive parameters in free-ranging Mexican parrots and genera shared with other countries

Species and . . .
category in the Breeding No. of Hatchi Fledgli | - Nesting P;:)duclz_tlon /of Fledglings/
Mexican population eggs/ atching ng success edglings breeding Source
endangered % hest success | succes | (at Ie_ast successful pair
N s 1 chick) nest
species list
Amazona 3.77 0.82 Gracida, 1998
Amazona
autumnalis 2.7 0.72 0.56 0.48 0.9 Masello & Quillfeldt, 2002
Amazona finschi
(Threatened) 15-20 2.6 0.74 0.57 0.42 2.27 0.99 Renton & Salinas, 2004.
Amazona oratrix
Mexican (Endangered) 2.6 0.94 0.33 0.22 0.3 Masello & Quillfeldt, 2002
species Amazona
viridigenalis 3.4 0.84 0.47 0.48 1.4 Masello & Quillfeldt, 2002
Aratinga strenua
(Threatened) 2.8 0.91 0.5 0.5 1.3 Masello & Quillfeldt, 2002
Rhynchopsitta
pachyrhyncha
(Endangered) 2.7 0.81 0.78 0.82 1.7 Masello & Quillfeldt, 2002
Forpus Masello & Quillfeldt,
passerinus 7 0.81 0.83 0.64 4.7 2002
Brotogeris
versicolorus 54 0.41 0.5 Masello & Quillfeldt, 2002
Amazona
leucocephala 3.5 0.56 0.54 0.8 Masello & Quillfeldt, 2002
Masello & Quillfeldt,
Non-Mexican | Amazona vittata 3 0.84 0.49 0.69 1.5 2002
species Amazona
barbadensis 3.38 0.51 0.41 1.27 Sanz & Rodriguez, 2006
Amazona Banchs & Moschione,
aestiva 50 3.67 0.89 0.62 2.87 1.77 1995
Amazona Banchs & Moschione,
barbadensis 3.42 0.76 1.48 1995
Banchs & Moschione,
Amazona vittata 3 0.77 217 1.3 1995
Note. Mexican species for which no data are available as well as Ara militaris and A. macao were omitted from the table
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C. Species conservation and management of sustainable harvest in
UMAs

Species considered to be potentially viable for a commercial harvest are those
not listed in the current version of the Mexican Endangered Species List
(NOM-059-SEMARNAT). Parrot species listed as Subject to Special Protection
(Sujetas a Proteccion Especial) in the List may also be considered as potential
candidates. It is not recommended to authorize the commercial harvest of
species listed as Threatened (Amenazadas) or Endangered (En Peligro de
Extincion) until there is certainty that the populations are stable enough to
warrant their transfer to a lower risk category in the List. In any case, the
regulations of the General Wildlife Act (Ley General de Vida Silvestre, LGVS)
must be followed.

If, for any reason, the possibility of harvesting parrot species listed as
Threatened or Endangered was considered, it would be absolutely necessary to
carry out a thorough prior review of the General Wildlife Act and the General
Act on Ecological Balance and Environmental Protection (Ley General del
Equilibrio Ecoldgico y Proteccion al Ambiente — LEGEPA). It would also be
essential to conduct population studies to obtain reliable data on primary
population parameters (natality and mortality) over several years. It is important
for such data and reports to be supported by people or institutions with
recognition in the study and management of the species of interest (Art. 87 and
88, LGVS).

The capture of adult specimens should never be authorized, whether it involves
nets, glue or decoys. As long as the harvest has been considered to be
sustainable in the long term, it is only recommended to harvest 5-6 week-old
chicks through an extremely careful management of the nests.

The sustainable harvest of parrots based on the precautionary principle should
be determined on the basis of the information generated by the monitoring of
the populations and their productivity as well as the surface of optimal habitat
available for the species. According to the Mexican Program for Wildlife and
Productive Diversification of Rural Areas, one of the main functions of UMAs is
to provide legitimate landowners with alternative ways of obtaining income so
that the natural habitat of wildlife is conserved. The rationale is to make these
activities more attractive than traditional practices that often imply the clearing
of natural vegetation. For this reason, only areas whose surface corresponds to
the types of primary natural vegetation can be considered as optimal habitat;
the consideration of optimal habitat does not apply to areas disturbed mainly by
agriculture, including livestock farming, and areas with secondary vegetation on
land that has not been left fallow for long. The density of individuals obtained
in the sampling and calculated with DISTANCE may only be extrapolated to
surfaces with primary vegetation.

For the moment, we suggest using the model proposed by the General
Directorate for Wildlife to calculate wildlife harvest rates with a few
modifications for parrots following the model proposed by Runge et al. (2004).
The model is known as PBR (Potential Biological Removal) and defines the
maximum possible harvest, considering a logistic relation between carrying
capacity and population density, where the maximum possible harvest is equal
to half of the maximum intrinsic growth rate of a population (rmax; see its
calculation below). Runge et al. (2004) state that an uncertainty value can be
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introduced; they define it as Recovery Factor (Fr), which is calculated according
to the species’ risk category. The formula proposed by Runge et al. (2004) is the
following:

PBR= %, N,,, Fr

where PBR is Potential Biological Removal; rmax is the maximum value of the
intrinsic growth rate; Nmin is the minimum population estimate and Fr is the
recovery factor. The method to calculate each value is shown further below, and
Nmin is calculated using the lower limit of the confidence interval of the relative
density estimated by DISTANCE.

The model as modified by the General Directorate for Wildlife includes two basic
factors for the implementation of the model - the data available about parrot
species to calculate r and their risk category in the Mexican Endangered

Species List. The lack of accurate information on the various species to calculate
the value of r was overcome by making a bibliographic review of the birth and
survival rates of parrots in general in their first stages of life. The information
available was used to estimate the theoretical productivity of species of the
genus Amazona. Although little demographical data are available on species of
other genera such as Aratinga, it was decided to apply the same values for such
species as those used for those of the genus Amazona, given that they are even
more conservative. There is a lot of information about the remaining species,
mainly those of the genera Ara and Rhynchopsitta. However, the status of their
natural populations is still critical and does not make them eligible for harvest
schemes.

The information obtained was used to identify the values that make it possible
to determine productivity in general terms and carry out basic statistical analyses
to stay within the limits of the confidence intervals authorized. The summary of
the information is synthesized in Table 1. The values selected to estimate
productivity are the following:

- Proportion of the population that is reproductively active in one season

- Sex ratio,

- Proportion of successful nests

- Production of fledglings, and

- Survival rate of fledglings in their first year of life (value included in the
Expert Workshop held in 2006).

These values led to the following equation to calculate r

max

(NexCxSnxPxSv)=r

axX

where:
Ne = Estimated proportion of the population that is reproductively active
C = 0.5 This is a constant, assuming a 1:1 sex ratio
Sn = Proportion of successful nests, expressed as a fraction
P = Production of fledglings per successful nest, expressed as the average
number of fledglings produced per successful nest
Sv = Survival rate of fledglings in the first year, expressed as a fraction
r = Total number of fledglings produced in a population

The vamés obtained from the lower limit of the confidence interval of the
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demographic data available were used for the species included in Table 1 (Munn,
1992; Enkerlin-Hoeflich, 1995; Renton, 1998; Masello and Quillfeldt, 2002;
Renton and Salinas-Melgoza, 2004; Salinas-Melgoza and Renton, in press). The
following results were obtained:

0.24 (proportion of the population that is reproductively active in one
season)

0.5 (sex ratio)

0.4277 (proportion of successful nests)

1.839 (fledglings per successful nest)

0.73 (survival rate of fledglings in the first year)

r = 0.0689 (population growth rate; production of fledglings in the

max

population per year).

The modification of the uncertainty value proposed by Runge et al. (2004) to
adjust to the categories of the Mexican Endangered Species List including Fr as a
recovery factor was done as follows: Runge et al. (2004) originally proposed
assigning a value of 0.1 to Endangered species, a value of 0.5 to Threatened
species, and a value of 1 to species outside these categories. In this case, it was
decided to maintain the value of 0.1 for Endangered species; a value of 0.5 for
Threatened species; 0.6 for those Subject to Special Protection; and 0.8 for those
not included in the categories of the List. This was decided as a precautionary
measure because of the little demographic information available for individual
species.

Finally, it was also decided to include the harvest pressure of the previous season.
This was done by calculating the minimum population estimate (N ) of the

original PBR equation and subtracting the harvest quota authorized in the
previous year from this number. The resulting value was multiplied by the PBR
value calculated.

The modification of the calculation for the harvest is as follows:

(N -Ta )PBR=Ta

min

where:
N = Minimum population estimate
Ta = Number of individuals harvested in the previous season
PBR = Percentage of Potential Biological Removal
Ta = Harvest rate for the season

The minimum population estimate of the UMA should be made by using density,
considering only the lower level of the confidence interval, estimated with the
DISTANCE computer program and referring only to the forest surface conserved
in the UMA.

Harvest activities
The harvest period should be determined according to the breeding pattern of
each species in each region. To protect the populations, the harvest of adult

specimens should never be authorized. Therefore, the harvest should target
young individuals at least 5-6 weeks old, but not subadults. Each UMA should
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periodically monitor its nests; based on the information obtained, its technical
manager should determine the best harvest time to avoid a high mortality of
individuals harvested.

The harvest should not take place in the whole UMA to make sure that the
largest possible surface of natural habitats remain as conservation areas and
avoid the unnecessary disturbance of nests that will not be harvested.

As mentioned before, the harvest of adult individuals should not be authorized,
whether it involves nets, glue, or decoys. The recommendation is to restrict the
harvest to chicks (at least 5-6 weeks old) through a direct and careful
management of nests, avoiding hurting the individuals or damaging the nests in
the process.

Besides, the populations should be monitored in the long term to determine the
impact the harvest has caused on them. The results of the monitoring of the
populations and nests of each UMA should be submitted every season. If the
monitoring of local populations shows a sustained decline in the populations for
more than 2 consecutive years, the harvest may be considered not viable. If so,
immediate measures must be taken to encourage the recovery of the population.
Special attention should also be given to nests that are no longer occupied
because of reasons related to the harvest. To avoid these problems, it is
recommended not to harvest the same nests continuously for more than two
seasons.

Trends in the local population should be assessed on the basis of the results of
the annual monitoring of nests and their populations to immediately identify
changes in population trends, including breeding success. It is highly
recommended to consider the possibility of reducing extractive harvest for
commercial purposes; there should be a greater promotion of productive
diversification, through non-extractive use and the development of activities
and productive projects that do not modify the natural habitat of UMAs or their
wildlife populations.

Activities carried out in UMAs should be assessed regularly and objectively so as
to identify management shortcomings, activities not compatible with
conservation, and actions promoting wildlife conservation, and document
success stories. The assessments should be made every 3 years by the Ministry of
the Environment. It is also necessary to organize regular meetings — such as this
one that we were invited to — with the participation of academics involved in
the study of these species to guarantee the application of current techniques
and include the most recent knowledge.

It is necessary to establish and develop effective strategies to assess and regulate
the activities of UMAs to prevent them from being used to launder illegal
specimens. It is also key to avoid the harvest of other protected species, to
control the duplication of numbered rings (it is recommended to use closed rings,
which limit the possibilities of duplicating rings because they can only be placed
when the birds are chicks). The General Directorate for Wildlife should establish
a procedure to supply closed rings directly to large UMAs where parrots are
harvested and keep a continuously updated database of authorized specimens
for monitoring in coordination with PROFEPA, the Mexican law enforcement
arm for wildlife protection.

Management after the harvest
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The strategies used to handle captive specimens should be improved to increase
their survival, by controlling the quantity and quality of food and the feeding of
the chicks, their housing and transport.

Recommendation for feeding chicks:

Use a feed made of 2 parts of corn flour and 1 part of ground dog food.
Warm the feed to a temperature of 36-38° before feeding the chicks (Juan
Cornejo, personal communication).

Dispose of any food prepared and not used in each feeding event. Food
should not be stored to reduce the incidence of infections caused by
aflatoxins.

Chicks should not be fed a second time until the crop is empty. This may
take hours or minutes depending on the species, the type of food and the
chick’s condition.

Everything should be very clean and hygienic — the chicks, the feeding
utensils and the person in charge of feeding the chicks.

Give the chicks fresh corn so that they can start to eat for themselves.

Recommendation for handling chicks:

Chicks should not be taken from the nest until they are starting to fledge,
preferably between the age of 5-6 weeks.

Use thick sawdust or clean untreated wood shavings as bedding material
for the chicks’ boxes and change them often.

Once the chicks have been harvested, they should be banded as soon as
the rings remain in place. This is possible from the age of 3-4 weeks,
although the recommendation is to harvest chicks at the age of 5-6 weeks
and use only closed rings (see Table 2 for information on ring measures).
Keep unfledged chicks near a heat source, such as an electric lamp
generating a temperature of 29 to 32° C, especially in the case of chicks
25-35 days old (Reillo et al. 1998).

Do not keep chicks crowded together or place chicks of different ages or
species together.

Do not house or handle parrot chicks in areas near domestic fowl or use
material or equipment that has been in contact with domestic birds,
unless it has previously been disinfected.

Measures should be taken to detect and prevent the spread of disease in
coordination with the Health Department of the General Directorate for
Wildlife, the Ministry of Agriculture and the relevant state authorities.

Table 2. Recommended ring measures for Mexican parrot species

Diameter | Commercial
(mm) measure Species
6.6 9 Aratinga spp.
7.16 9.5 Aratinga spp.
8.73 11 Pionus senilis
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Amazona finschi, A. oratrix,
A. albifrons, A. autumnalis,

11.11 14 A. auropalliata, A. farinosa
12.7 16 A. auropalliata, A. oratrix
14.29 18 Ara militaris, A. macao

Source: L & M Bird leg bands (http:/home.earthlink.net/~Imbird/sizegide.html).

D. Conclusions and recommendations

Given the status of the populations and the habitat of most parrot species in
Mexico, a conservative model should be applied, with a highly cautious
approach. It is important to realize that the model described here considers
optimal harvest models (Runge et al. 2004). With such models, unless cautious
modifications are made, there is a risk of overestimating certain populations of
sensitive species because of the lack of information on the population dynamics
of many parrots.

For this reason, we recommend considering the conservative harvest model
proposed by Beissinger and Bucher (1992a, 1992b). According to the model, if
the wild population is stable or growing, the implementation of management
strategies to increase the species’ population (artificial nests, protection of nests)
can be assumed to lead to a surplus in the production of the population, which
may be harvested (Beissinger and Bucher, 1992a and 1992b).

It is therefore essential to verify previously if the target population is stable and
not declining through reliable samples (i.e., population surveys over several
years). UMAs should also be required to establish appropriate management
strategies based on current scientific knowledge to increase the breeding success
of the population. At the same time, long-term studies should be conducted to
determine productivity (nesting success, number of chicks per successful nest,
number of chicks per breeding pair) in natural nests. The harvest can start with
the chicks produced in managed nests, but the models and harvest rates should
be adjusted on the basis of the results of population studies.

The harvest should be based on an approach implying the adaptive adjustment
of the use of resources. When regulating the harvest of game species or live wild
birds (songbirds and pet birds, including parrots) the General Directorate for
Wildlife should implement an “adaptive management of natural resources”
(Holling, 1978; Walters, 1986; Williams and Johnson, 1995; Johnson and Williams,
1999). This type of management explicitly recognizes that there is uncertainty
about the impacts of the management of such resources and aims at providing
useful information about the dynamics of the system itself over time.
Uncertainty is included in the development of other management strategies
different from the original one to correct errors in a timely manner. We propose
adaptive management to the General Directorate as an extension of the current
process used. It is mainly focused on the long-term conservation of the species
harvested and actively promotes the compilation and development of biological
monitoring projects to use as a basis for decision-making. Besides, it includes a
discussion on the social, economic and biological challenges of the adaptive
management of natural resources.
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Models should be regularly adjusted according to the results of monitoring
population trends, harvest rates, threats, conservation efforts and prevailing
environmental conditions, among other aspects.

Because of the exceptionally sensitive nature of the subject, the assessment and
possible authorization of UMAs for the purposes of harvesting parrots should be
managed and administered by the General Directorate for Wildlife at the
federal level instead of being decentralized to the state governments.

An independent body should be in charge of evaluating and certifying
extractive UMAs and marketing the species. An evaluating council should be set
up and formed by the National Institute of Ecology (INE), the General
Directorate for Wildlife (DGVS), CONABIO (the National Commission for the
Knowledge and Use of Biodiversity), PROFEPA (the law enforcement arm for
wildlife protection) and the Subcommittees for Priority Species. This body would
be in charge of making the assessment and granting an environmental
responsibility certification (i.e., a “Green Label”) to technicians and extensive
UMAs meeting the requirements established. UMAs and technicians should be
evaluated periodically (every 2-3 vyears) to keep their certification. We
recommend reviewing the model used by the Forest Stewardship Council
(http://www.fscus.org/) as an example to guide this task.

It is necessary to design and develop a Course to train Technical Managers in
their task according to the criteria currently established. The Green Label
certificate would only be granted once it has been proven that they are
effectively implementing the management measures suggested. The Course is
urgently needed to solve the technical and administrative shortcomings that
affect most UMAs where these species are being managed.

The activities and sources of income of UMAs should be diversified by
implementing forms of non-extractive use (e.g., bird watching or scientific
tourism. As an example, see the “Manual for Training Bird Guides in Rural
Communities” developed by CAPY, Yucatan
www.cnf.ca/birdguide/Bird manual s2.pdf) and developing programs to
promote environmental education and raise awareness among local
communities.

Any prospective UMA must prove that the income obtained by the harvest will
be shared among all the members of the community. We propose implementing
schemes such as that used in the Tres Reyes UMA, in Quintana Roo, where 70%
of the income goes directly to the members of the community, who participate
in the project, 20% is deposited in a community fund to ensure the future of the
UMA's activities, and 10% is used to pay for technical services.

The activities carried out in UMAs should be diversified, including — as we
mentioned above — non-extractive use of the species (Article 47 of the General
Wildlife Act). When the harvest is extractive, it is necessary to ensure the careful
and biologically acceptable management of the nests, an effective and informed
habitat reforestation and restoration (Sanchez et al., 2005), as well as
environmental education and awareness-raising activities in the UMAs
themselves and their surroundings.

Information should flow between the various programs related to the
conservation and sustainable use of parrots (established by bodies such as
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CONAFOR, CONANP, PRODERS, PET, PROCAMPO, and CAPY, among others). This
information exchange will make it possible to determine the synergies that
could strengthen the development of the local human communities and the
UMA:s of the area.

There is a need for independent population studies (at different scales -
regional and local), which can be highly valuable tools to make comparative
evaluations of specific studies carried out in UMAs. This activities could include
the participation of PhD students, with the support of funding from the Ministry
of Agriculture/CONACYT (National Council for Science and Technology),
CONABIO or the INE, among others. It is even more important to include and
develop this PhD research in longer-term projects in different universities and
research centers in Mexico, such as the following: Universidad Michoacana de
San Nicolas de Hidalgo, Universidad Nacional Auténoma de México (UNAM), or
Tecnolégico de Monterrey, among others.

E. References
Distribution, abundance and habitat use by parrots

Berg, K. S. and R. R. Angel. 2006. Seasonal roosts of Red-lored Amazons in
Ecuador provide information about population size and structure. Journal
of Field Ornithology, 77: 95-103.

Bibby, C. J.,, N. D. Burgess, D. A. Hill and S. H. Mustoe. 2000. Bird Census
Techniques. 2a Ed. Academic Press, London.

Buckland, S. T., D. R. Anderson, K. P. Burnham and J. L. Laake. 1993. Distance
sampling: estimating abundance of biological populations. Chapman and
Hall, London.

Casagrande, D. G. and S. R. Beissinger. 1997. Evaluation of four methods for
estimating parrot population size. Condor, 99: 445-457.

Carredén-Arroyo, G. 2006. Ecologia y biologia de la conservacion de la guacamaya
roja (Ara_macao) en la Selva Lacandona, Chiapas, Mexico. Tesis de
Maestria. Facultad de Ciencias. UNAM. 115 p.

Carredén-Arroyo, G. 1997. Estimacion poblacional, biologia reproductiva y
ecologia de la nidificacion de la Guacamaya verde (Ara militaris) en una
selva estacional del oeste de Jalisco, México. Tesis de Licenciatura.
Facultad de Ciencias. Mexico. 67p.

Collar, N.J. 1996. Priorities for parrots conservation in the New World. Cotinga
5:26-31.

Cougill S. and S. J. Marsden. 2004. Variability in roost size in an Amazona parrot:
implications for roost monitoring. Journal of Field Ornithology, 75: 67-73.

Gilardi, J. D. and C. A. Munn. 1998. Patterns of activity, flocking, and habitat use
in parrots of the Peruvian Amazon. Condor, 100: 641-653.

Gnam, R. S. and D. A. Burchsted. 1991. Population estimates for the Bahama
Parrot on Abaco Island, Bahamas. Journal of Field Ornithology, 62:
139-146.

Gracida, C. A. 1998. Elementos bioldgicos y socioecondmicos para el
aprovechamiento de psitdacidos en el Ejido Tres Reyes de la zona de
cooperacion de la Reserva de la Biosfera Sian Ka‘’an (RBSK). Tesis de
Licenciatura. Universidad Michoacana de San Nicolds de Hidalgo.
Michoacan, Mexico.

Howell, S. N. G. & S. Webb. 2001. A guide to the birds of Mexico and Northern
Central America. Oxford. New York. 851 pp

WG 6 — CASE STUDY 6 —P. 19



Hutto, R. L., S. M. Pletschet and P. Hendricks. 1986. A fixed-radius point count
method for nonbreeding and breeding season use. Auk, 103: 593-602
Karubian, J., J. Fabarra, D. Yunes, J. P. Jorgenson, D. Romo and T. B. Smith. 2005.
Seasonal temporal and spatial variation in patterns of macaw abundance

in the Ecuadorian Amazon. Condor, 107: 617-626.

Loza, S. C. 1997. Patrones de abundancia, uso de habitat y alimentacion de la
Guacamaya Verde (Ara militaris) en la presa Cajon de PefAa, Jalisco, México.
Tesis de Licenciatura. Facultad de Ciencias. UNAM.

Marsden, S .J. 1992. The distribution, abundance and habitat preferences of the
Salmon-crested Cockatoo Cacatua moluccensis on Seram, Indonesia. Bird
Conservation International, 2: 7-14.

Marsden S. J. 1998. Changes in bird abundance following selective logging on
Seram Indonesia. Conservation Biology, 12, 605-611.

Marsden, S. J. 1999. Estimation of parrot and hornbill densities using a point
count distance sampling method. Ibis, 141: 377-390.

Marsden, S. and A. Fielding. 1999. Habitat association of parrots on the
Wallacean islands of Buru, Seram and Sumba. Journal of Biogeography, 26:
439-446.

Marsden, S. J.,, M. Whiffin, L. Sadgrove and P. Guimaraes, Jr. 2000. Parrot
population and habitat use in and around two lowland Atlantic forest
reserves, Brazil. Biological Conservation, 96: 209-217.

Marsden, S. J., J. D. Pilgrim and R. Wilkinson. 2001. Status, abundance and
habitat use of Blue-eyed Cockatoo Cacatua opthalmica on New Britain,
Papua New Guinea. Bird Conservation International, 11: 151-160.

Marsden S. J. and J. D. Pilgrim. 2003. Factors influencing the abundance of
parrots and hornbills in pristine and disturbed forests on New Britain. /bis,
145: 45-53

Munn, C. A. 1992. Macaw biology and ecotourism, or ““when a bird in the bush is
worth two in the hand.” In: New World parrots in crisis: solutions from
conservation biology. (S. R. Beissinger and N. F. R. Snyder, eds.), pp. 47-72.
Smithsonian Institution Press, Washington, D.C.

Renton, K. 2002a. Seasonal variation in occurrence of macaws along a rainforest
river. Journal of Field Ornithology, 73: 15-19.

Rivera-Milan, F. F., J. A. Collazo, C. Stahala, W. J. Moore, A. Davis, G. Herring, M.
Steinkamp, R. Pagliaro, J. L. Thompson and W. Bracey. 2005. Estimation of
density and population size and recommendations for monitoring trends
of Bahama parrots on Great Abaco and Great Inagua. Wildlife Society
Bulletin, 33: 823-834.

Movements and relation with resources

Carredén-Arroyo, G. 2006. Ecologia y biologia de la conservacion de la guacamaya
roja (Ara_ macao) en la Selva Lacandona, Chiapas, Mexico. Tesis de Maestria.
Facultad de Ciencias. UNAM. 115 p.

Enkerlin-Hoeflich, E. C. and K. M. Hogan. 1997. Red-crowned Parrot (Amazona
viridigenalis). In A. Poole and F. Gill [EDS.], The birds of North America, No.
292. The Academy of Natural Sciences, Philadelphia, and the American
Ornithologists’ Union, Washington DC.

Forshaw, J. M. 1989. Parrots of the World. Third (revised) edition. Lansdowne
Editions, Melbourne, Australia.

Galetti, M. 1997. Seasonal abundance and feeding ecology of parrots and
parakeets in a lowland Atlantic forest of Brazil. Ararajuba, 5: 115-126.
Leighton, M. and D. R. Leighton. 1983. Vertebrate responses to fruiting

seasonality within a Bornean rain forest. Pp 181-196 in: Tropical Rainforest:

WG 6 — CASE STUDY 6 —P. 20



Ecology and Management, S.L. Sutton, T.C. Whitmore, & A.C. Chadwick
(eds). Blackwell Scientific Press, Oxford.

Renton, K. 2001. Lilac-crowned Parrot diet and food resource availability:
resource tracking by a parrot seed predator. Condor, 103:62-69

Robinet, O., V. Bretagnolle and M. Clout. 2003. Activity patterns, habitat use,
foraging behaviour and food selection of the Ouvea Parakeet
(Eunymphicus cornutus uvaeensis). Emu, 103 (1): 71-80.

Renton, K. and A. Salinas-Melgoza. 1999. Requerimientos de area, de habitat y
movimientos regionales de un loro continental. Libro de resumenes, VI
Congreso de Ornitologia Neotropical. Pp.180.

Renton, K. and A. Salinas-Melgoza. 2002. Loro corona lila (Amazona finschi
Sclater 1864). Pp 343-344 In: Historia Natural de Chamela. F.
Alvarez-Noguera, J. H. Vega Rivera, A. Garcia Aldrete and M. Quezada
Avendafo (eds.). Instituto de Biologia, UNAM.

Rubio Rocha, Y. G. 2001. Caracterizacién de habitat de la guacamaya verde (Ara
militaris) en Cosala, Sinaloa, Mexico. Reporte técnico final. Clave C-1-97/4.
Fondo Mexicano paa la Conservacion de la Naturaleza, A.C.

Rowley, I. 1983. Mortality and dispersal of juvenile galahs, Cacatua roseicapilla,
in the western Australian wheatbelt. Australian Wildlife Research, 10:
329-342.

Salinas-Melgoza, A. and K. Renton. In press. Post-fledging survival and
development of juvenile Lilac-crowned Parrots. Journal of Wildlife
Management.

Saunders, D. A. 1980. Food and movements of the short-billed form of the
White-tailed Black Cockatoo. Australian Wildlife Research, 7: 257-269.
Saunders, D. A. 1990. Problems of survival in an extensively cultivated landscape:
the case of the Carnaby’'s Cockatoo Calyptorhynchus funereus latirostris.

Biological Conservation, 54:277-290.

Smith, G. T. and L. A. Moore. 1992. Patterns of movement in the western
Long-billed Corella Cacatua pastinator in the south-west of western
Australia. Emu, 92: 19-27.

Snyder, N. F. R., J. W. Wiley and C. B. Kepler. 1987. The Parrots of Luquillo:
Natural History and Conservation of the Puerto Rican Parrot. \Western
Foundation of Vertebrate Zoology, Los Angeles.

Wermundsen, T. 1997. Seasonal change in the diet of the Pacific Parakeet
Aratinga strenua in Nicaragua. /bis, 139:566-568.

White, T. H., J. A. Collazo, F. J. Vilella, S. A. Guerrer. 2005. Effects of Hurricane
Georges on habitat use by captive-reared Hispaniolan Parrots (Amazona
ventralis) released in the Dominican Republic. Ornitologia Neotropical, 16:
405-417.

Nesting behavior and reproductive productivity

Castillo, A. M. R., and J. R. Eberhard. 2006. Reproductive behavior of the
Yellow-crowned Parrot (Amazona ochrocephala) in western Panama.
Wilson Journal of Ornithology, 118: 225-236.

Enkerlin-Hoeflich, E. C. 1995. Comparative ecology and reproductive biology of
three species of Amazona parrots in northeastern Mexico. Tesis Doctoral.
Texas A&M University, USA.

Gnam, R. S. 1991. Nesting behaviour of the Bahama Parrot Amazona
leucocephala bahamensis on Abaco Island, Bahamas. Acta XX Congressus
Internationalis Ornithologici 2:673-680.

Gnam, R. S., and R. F. Rockwell. 1991. Reproductive potential and output of the
Bahama Parrot Amazona leucocephala bahamensis. Ibis, 133: 400-405.

WG 6 — CASE STUDY 6 —P. 21



Lanning, D. V. 1991. Distribution and breeding biology of the Red-fronted
Macaw. Wilson Bulletin, 103:357-365.

Lindsey, G. D., W. J. Arendt and J. Kalina. 1994. Survival and causes of mortality
in juvenile Puerto Rican parrots. Journal of Field Ornithology, 65:76-82.

Masello, J. F. and P. Quillfeldt. 2002. Chick growth and breeding success of the
Burrowing Parrot. Condor, 104:574-586.

Lanning, D. V. and J. T. Shiflett. 1983. Nesting ecology of Thick-billed Parrots.

Condor, 85:66-73.

Navarro, J. L., M. B. Martella, and E. H. Bucher. 1992. Breeding season and
productivity of Monk Parakeets in Cordoba, Argentina. Wilson Bulletin,
104:413-424.

Renton, K. 1998. Reproductive ecology and conservation of the Lilac-crowned
Parrot (Amazona finschi) in Jalisco, Mexico. PhD dissertation. University of
Kent, Canterbury, UK.

Renton, K. 2002b. Influence of environmental variability on the growth of

Lilac-crowned Parrot nestlings. /bis 144: 331-339.

Renton, K. 2004. Agonistic interactions of nesting and non-breeding macaws.
Condor, 106: 354-362.

Renton, K. and A. Salinas-Melgoza. 1999. Nesting behavior of the Lilac-crowned
Parrot. Wilson Bulletin, 111: 488-493.

Renton, K. and A. Salinas-Melgoza. 2004. Climatic variability, nest predation, and

reproductive output of Lilac-crowned Parrots (Amazona finschi) in tropical
dry forest of western Mexico. Auk, 121: 1214-1225.

Sanz, V. and A. Rodriguez-Ferraro. 2006. Reproductive parameters and
productivity of the Yellow-shouldered Parrot on Margarita Island,
Venezuela: A long-term study. Condor, 108: 178-192.

Saunders, D. A. 1982. The breeding behaviour and biology the short-billed form
of the White-tailed Black Cockatoo Calyptorhynchus funereus. Ibis,
124:422-455.

Smith, G. T. 1991. Breeding ecology of the Western Long-billed Corella, Cacatua
pastinator pastinator. Wildlife Research, 18:91-110.

Snyder, N. F. R., J. W. Wiley, and C. B. Kepler. 1987. The parrots of Luquillo:
natural history and conservation of the Puerto Rican Parrot. \Western
Foundation of Vertebrate Zoology, Los Angeles.

Waltman, J. R. and S. R. Beissinger. 1992. Breeding behavior of the
Green-rumped Parrotlet. Wilson Bulletin, 104:65-84.

Wilson, K. A., R. Field and M. H. Wilson. 1995. Successful nesting behavior of
Puerto Rican Parrots. Wilson Bulletin, 107:518-529.

Trade, management and other issues

American Ornithologist’ Union (AOU). 1998. Check-list of North American Birds.
7 Edition. American Ornithologist’s Union, Washington, D.C.

American Ornithologists’ Union (AOU). 2000. Forty-second supplement to the
American Ornithologists' Union Check-List of North American Birds. The
Auk, 117 (3): 847-858.

Banks, R. C. 1970. Birds imported into the United States in 1970. Special Scientific
Report -Wildlife No. 136. Washington, D.C. 64 pp.

Banks, R. C. and R. B. Clapp. 1972. Birds imported into the United States in 1969.
Special Scientific Report ~Wildlife No. 148. Washington, D.C. 99 pp.

Banks, R. C., C. Cicero, J. L. Dunn, A. W. Kratter, P. C. Rasmussen, J. V. Remsen, Jr.,
J. D. Rising and D. F. Stotz. 2003. Forty-fourth supplement to the American
Ornithologists' Union Check-List of North American Birds. The Auk,
120(3):923-931.

Beissinger, S. R. and E. H. Bucher. 1992a. Sustainable harvesting of parrots for

WG 6 — CASE STUDY 6 —P. 22



conservation. Pp. 73-116. In S. R. Beissinger and N. F. R. Snyder (eds.). New
World Parrots in Crisis: Solutions from Conservation Biology. Smithsonian
Institution Press. Washington.

Beissinger, S. R. and E. H. Bucher. 1992b. Can parrots be conserved through
sustainable harvesting? Bioscience, 42: 164-173.

Benitez, H., C. Arizmendi and L. Marquez. 1999. Base de Datos de las AICAS.
CIPAMEX, CONABIQ, FMCN and CCA. Mexico.
(http://www.conabio.gob.mx).

BirdLife International (2000). Threatened Birds of the World. Barcelona and
Cambridge, U.K., Lynx Editions and BirdLife International.

Bucher, E. H. 1992. Neotropical parrots as agricultural pests. Pp. 201-240. In S. R.
Beissinger and N. F. R. Snyder (eds.). New World Parrots in Crisis: Solutions
from Conservation Biology. Smithsonian Institution Press. Washington.

Cantu, J. C. and M. E. Sanchez. 1996. Trafico ilegal de pericos en México.
Naturaleza y Tradfico, Telleliz, A.C., Mexico City. Vol. 1.

Contreras-Balderas A. J., J. A. Garcia Salas, A. Guzman Velasco and J. I. Gonzalez
Rojas. 2001. Aprovechamiento de las aves cinegéticas, de ornato y canoras
de Nuevo Ledn, México. CIENCIA UANL, Octubre-Diciembre, 4(4): 462-469.

Diario Oficial de la Federacion (DOF). 1982. Acuerdo que establece el calendario
de captura, transporte y aprovechamiento racional de las aves canoras y
de ornato a la temporada 1982-1983. Miércoles 7 de Julio de 1982.
Secretaria de Desarrollo Urbano and Ecologia (Direccion General de Flora
y Fauna Silvestres). Talleres Graficos de México, Mexico, D. F.

Diario Oficial de la Federacion (DOF). 1983. Acuerdo que establece el calendario
de captura, transporte y aprovechamiento racional de las aves canoras y
de ornato a la temporada 1983-1984. Jueves 29 de diciembre de 1983
(Segunda Seccion). Pp 24-29. Secretaria de Desarrollo Urbano y Ecologia
(Direccion General de Flora y Fauna Silvestres). Talleres Graficos de México,
Mexico, D. F.

Diario Oficial de la Federacion (DOF). 1984. Acuerdo que establece el calendario
de captura, transporte y aprovechamiento racional de las aves canoras y
de ornato correspondiente a la temporada 1984-1985. Miércoles 1 de
agosto de 1984. Pp. 8-11. Secretaria de Desarrollo Urbano y Ecologia
(Direccion General de Flora y Fauna Silvestres). Talleres Graficos de México,
Mexico, D. F.

Diario Oficial de la Federacion (DOF). 1985. Acuerdo que establece el calendario
de captura, transporte y aprovechamiento racional de las aves canoras y
de ornato correspondiente a la temporada 1985-1986. Miércoles 24 de
Julio de 1985. Pp. 9-37. Secretaria de Desarrollo Urbano y Ecologia
(Direccion General de Flora y Fauna Silvestres). Talleres Graficos de México,
Mexico, D. F.

Diario Oficial de la Federacion (DOF). 1986. Acuerdo que establece el calendario
de captura, transporte y aprovechamiento racional de las aves canoras y
de ornato correspondiente a la temporada 1986-1987. Martes 24 de junio
de 1986, Tomo 396, No. 37. Pp. 103-165. Secretaria de Desarrollo Urbano y
Ecologia (Direccion General de Conservacion Ecoldgica de los Recursos
Naturales). Talleres Graficos de México, México, D. F.

Diario Oficial de la Federacion (DOF). 1987. Acuerdo que establece el calendario
de captura, transporte y aprovechamiento racional de las aves canoras y
de ornato correspondiente a la temporada 1987-1988. Miércoles 1 de Julio
de 1987, Tomo 406, No. 1. Pp. 2-43. Secretaria de Desarrollo Urbano y
Ecologia (Direccion General de Conservacion Ecoldgica de los Recursos
Naturales). Talleres Graficos de México, México, D. F.

Diario Oficial de la Federacion (DOF). 1988. Acuerdo que establece el calendario

WG 6 — CASE STUDY 6 —P. 23



de captura, transporte y aprovechamiento racional de las aves canoras y
de ornato correspondiente a la temporada 1988-1989. Viernes 1 de Julio
de 1988 (Tercera Secciéon). Pp. 61-105. Secretaria de Desarrollo Urbano y
Ecologia (Direccion General de Conservacion Ecoldgica de los Recursos
Naturales). Talleres Graficos de México, México, D. F.

Diario Oficial de la Federacién (DOF). 1989a. Acuerdo que establece el
calendario de captura, transporte y aprovechamiento racional de las aves
canoras y de ornato correspondiente a la temporada 1989-1990. Jueves 17
de agosto de 1989. Pp. 15-51. Secretaria de Desarrollo Urbano y Ecologia
(Direccion General de Conservacion Ecolégica de los Recursos Naturales).
Talleres Graficos de México, México, D. F.

Diario Oficial de la Federacién (DOF). 1989b. Acuerdo por el que se reforma el
diverso que establece el calendario de captura, transporte y
aprovechamiento racional de las aves canoras y de ornato publicado el 17
de agosto de 1989. Lunes 30 de octubre de 1989. Pp. 7-10. Secretaria de
Desarrollo Urbano y Ecologia (Direccion General de Conservacién
Ecolégica de los Recursos Naturales). Talleres Graficos de México, México,
D. F.

Diario Oficial de la Federaciéon (DOF). 1990. Acuerdo por el que se establece el
calendario de captura, transporte y aprovechamiento racional de las aves
canoras y de ornato correspondiente a la temporada 1990-1991. Lunes 27
de agosto de 1990, Tomo 443 No. 19. Pp. 67-101. Secretaria de Desarrollo
Urbano y Ecologia (Direccién General de Conservacién Ecolégica de los
Recursos Naturales). Talleres Graficos de México, México, D. F.

Diario Oficial de la Federaciéon (DOF). 1991. Acuerdo por el que se establece el
calendario de captura, transporte y aprovechamiento racional de las aves
canoras y de ornato en la Republica Mexicana, para la temporada
1991-1992. Martes 30 de julio de 1991. Pp. 32-66. Secretaria de Desarrollo
Urbano y Ecologia (Direccién General de Conservacién Ecolégica de los
Recursos Naturales). Talleres Graficos de México, México, D. F.

Diario Oficial de la Federaciéon (DOF). 1992. Acuerdo por el que se establece el
calendario para la captura, transporte y aprovechamiento racional de aves
canoras y de ornato, para la temporada 1992-1993. Viernes 21 de agosto
de 1992. Pp. 75-110. Secretaria de Agricultura y Recursos Hidraulicos
(Direccion General de Proteccion Forestal y de la Fauna Silvestres). Talleres
Graficos de México, México, D. F.

Diario Oficial de la Federaciéon (DOF). 1993. Acuerdo por el que se establece el
calendario para la captura, transporte y aprovechamiento racional de aves
canoras y de ornato, para la temporada 1993-1994. Jueves 1 de julio de
1993, Tomo 478, No. 1, (Primera Seccién). Pp. 15-32, 49-56. Secretaria de
Agricultura y Recursos Hidraulicos (Direccién General de Proteccion
Forestal y de la Fauna Silvestres). Talleres Graficos de México, México, D. F.

Diario Oficial de la Federaciéon (DOF). 1994. Acuerdo por el que se establece el
calendario para la captura, transporte y aprovechamiento racional de aves
canoras y de ornato, para la temporada 1994-1995. Lunes 18 de julio de
1994, Tomo 4, No. 13. Pp. 10-44. Secretaria de Agricultura y Recursos
Hidraulicos (Direccién General de Proteccién Forestal y de la Fauna
Silvestres). Talleres Graficos de México, México, D. F.

Diario Oficial de la Federaciéon (DOF). 1995. Acuerdo por el que se establece el
calendario para la captura, transporte y aprovechamiento racional de aves
canoras y de ornato, para las temporadas 1995-1996 y 1996-1997. Jueves
27 de julio de 1995 (Primera Seccién). Pp. 11-37. Secretaria de Medio
Ambiente, Recursos Naturales y Pesca (Direccion General de
Aprovechamiento Ecoldgico de los Recursos Naturales). Talleres Graficos

WG 6 — CASE STUDY 6 —P. 24



de México, México, D. F.

Diario Oficial de la Federaciéon (DOF). 1997. Acuerdo por el que se establece el
calendario para la captura, transporte y aprovechamiento racional de aves
canoras y de ornato, para la temporada 1997-1998. Viernes 18 de julio de
1997, Tomo 526, No. 14. Pp. 2-21. Secretaria de Medio Ambiente, Recursos
Naturales y Pesca (Direccion General de Vida Silvestre). Talleres Graficos
de México, México, D. F.

Diario Oficial de la Federaciéon (DOF). 1998. Acuerdo por el que se establece el
Calendario de aprovechamiento cinegético y de aves canoras y de ornato
para la temporada 1998-1999. Lunes 10 de Agosto de 1998 (Segunda
Seccién), Tomo 539, No. 6. Pp 1-112. Secretaria de Medio Ambiente,
Recursos Naturales y Pesca (Direccion General de Vida Silvestre). Talleres
Graficos de México, México, D. F.

Diario Oficial de la Federacién (DOF). 1999a. Acuerdo por el que se crea el
Comité Técnico Consultivo Nacional para la Recuperacion de Especies
Prioritarias. Miércoles 23 de junio de 1999 (Primera Seccién.) Pp. 20-22.

Diario Oficial de la Federacion (DOF). 1999b. Acuerdo por el que se establece el
Calendario de Aprovechamiento Cinegético y de Aves Canoras y de
Ornato para la temporada 1999-2000. Lunes 26 de Julio de 1999 (Segunda
Seccién), Tomo DL, N° 18. Pp. 1-112. Secretaria de Medio Ambiente,
Recursos Naturales y Pesca (Direccion General de Vida Silvestre). Talleres
Graficos de México, México, D. F.

Diario Oficial de la Federacién (DOF). 2000. Ley General de Vida Silvestre. Lunes
3 de Julio de 2000. Secretaria de Medio Ambiente, Recursos Naturales y
Pesca (Direccion General de Vida Silvestre). Talleres Graficos de México,
Mexico City

Diario Oficial de la Federacién (DOF). 2002. NORMA Oficial Mexicana
NOM-059-ECOL-2001, Proteccion ambiental-Especies nativas de México de
flora y fauna silvestres-Categorias de riesgo y especificaciones para su
inclusion, exclusion o cambio-Lista de especies en riesgo. Miercoles 6 de
Marzo de 2002 (Segunda Seccién). Secretaria de Medio Ambiente y
Recursos Naturales. Talleres Graficos de México, Mexico City
www.ine.gob.mx/ueajei/norma59a.html

Escalante, P., A. Sada and J. Robles Gil. 1996. Listado de nombres comunes de las
aves de México. Conabio and Sierra Madre, D. F., Mexico.

Ecology and Society. 1999. Ecology and Society Special Feature: Adaptive
Management. http://www.ecologyandsociety.org/viewissue.php?sf=3
Gobbi, J., L. Sheeline, D. Rose and G. De Ferrari. 1996. Parrot smuggling across

the Texas-Mexico Border. TRAFFIC-USA and World Wildlife Fund-US. 31pp.

Holling, C. S. 1978. Adaptive Environmental Assessment and Management. John
Wiley and Sons, London, UK. 363pp.

Instituto Nacional de Ecologia (INE). 1997. Guia de Aves Canoras y de Ornato.

] INE-SEMARNAP-CONABIO, D. F., Mexico. 177 pp.

IRigo-Elias, E. E. 1986a. Active trade threatens Mexican avifauna. Traffic (U.S.A.),

] Vol. 6 (4): 6-7.

Inigo-Elias, E. E. 1986b. The trade of diurnal birds of prey in Mexico. Birds of Prey
Bull. No. 3: 128-140 in: R. D. Chancellor and B. U. Meyburg. Proceedings
Western Hemisphere Meeting, World Working Group on Birds of Prey
(ICBP). Based on Raptor Research Foundation International Meeting.
November 1985. Sacramento, California, USA.

IAigo-Elias, E. E. and M. A. Ramos. 1991. The psittacine trade in Mexico. Pp.
380-392 in: J. G. Robinson and K. H. Redford (eds.). Neotropical wildlife
use and conservation. University of Chicago Press. Chicago.

IAigo-Elias, E. E. 1996. Ecology and breeding biology of the Scarlet Macaw (Ara

WG 6 — CASE STUDY 6 —P. 25



macao) in the Usumacinta drainage basin of Mexico and Guatemala. Unp.

) PhD Dissertation, University of Florida, Gainesville, Florida, USA.

IAigo-Elias, E. E. 1999. Las guacamayas verde y escarlata en México. Biodiversitas,
Afo 5, No. 25: 7-9.

IAigo-Elias, E. E., G. Carreén-Arroyo, R. Jiménez Cruz, I. J. March Mifsut, S.
Matola and M. Claire Paiz. 2001 Estrategia regional y plan de accion
2001-05 para la conservacion de la Guacamaya Roja (Ara macao
cyanoptera) en la Selva Maya Belice, Guatemala y México. Reporte Final,
Version 1.0, Septiembre 2001. Iniciativa Trinacional Guacamayas Sin
Fronteras — Belice, Guatemala and Mexico. Report for Conservation
International and US Agency for International Development (AID) -

) Mexico Mission.

IAigo-Elias, E. E., K. V. Rosenberg and J. V. Wells. 2002. The Danger of Beauty.
Birdscope, 16 (3): 1, 14-15.

Johnson, F. and K. Williams. 1999. Protocol and practice in the adaptive
management of waterfowl harvests. Conservation Ecology, 3(1):8. [online]
URL: http://www.consecol.org/vol3/iss1/art8/

Lopez Medellin, X. 2002. Evaluacion del comercio de aves canoras y de ornato en
México 1970-2001. Tesis de Licenciatura. Unpublished document. Facultad
de Ciencias U.N.A.M., Mexico City.

PREP. 2000. Proyecto para la Conservacion, Manejo y Aprovechamiento
Sustentable de los Psitacidos en México. Macias Caballero, C., E. E.
Inigo-Elias and E. C. Enkerlin Hoeflich. (eds.). Secretaria de Medio
Ambiente, Recursos Naturales y Pesca (SEMARNAP). Mexico City. 145 pp.

Macias Caballero, C. M. and E. C Enkerlin Hoeflich. 2003. Evaluacion del estado
poblacional actual de dos especies Mexicanas de loro en peligro de
extincion Parte ll- loro tamaulipeco (Amazona viridigenalis).  Informe
final presentado al Instituto Nacional de Ecologia, SEMARNAT, Monterrey,
Nuevo Ledén, Mexico. Unpublished document.

Macias Caballero, C. M. and E. E. IAigo-Elias. 2003. Evaluacion del estado de
conservacion actual de las poblaciones de loro cabeza amarilla (Amazona
oratrix) en México. Informe final del proyecto AS002. Apoyado por la
Comisién Nacional para el Conocimiento y Uso de la Biodiversidad
(CONABIO). Unpublished document.

NOM-059-ECOL-2001. NORMA Oficial Mexicana NOM-059-ECOL-2001, Proteccion
ambiental-Especies  nativas de Meéxico de flora y fauna
silvestres-Categorias de riesgo y especificaciones para su inclusion,
exclusion o cambio-Lista de especies en riesgo. Gobierno de la Republica
Mexicana.

Pérez-Gil, R., F. Jaramillo, A. M. Muiiz and M. G. Torres. 1995. Importancia
econdmica de los vertebrados silvestres de México. CONABIO, Mexico City.

Procuraduria Federal de Proteccion al Ambiente (PROFEPA) 2003. Sitio internet:
http:/www.profepa.gob.mx/default.asp?com id=0 contiene los reportes
anuales 2002 y 2003 sobre decomisos de fauna silvestre, incluyendo aves,
en ciudades y aeropuertos. A lo largo de la Republica Mexicana.

Quifiones Leyva, M. and G. Castro. 1975. Aves canoras y de ornato. Bosques y
Fauna, Il Epoca, 12 (6): 3-9.

Ramos, M. 1982. El comercio y la explotacion de las aves vivas en México. INIREB,
Cuadernos de Divulgacién No. 8. Xalapa, Veracruz, Mexico.

Reillo, P. R., K. A. McGovern, R. Myerson-McCormick and A. Coons. 1998. A
management guide for the white-bellied caique parrot (Pionites
leucogaster xanthomeria). Rare Species Conservation Foundation.
Loxahatchee, FL.

Rich, T. D., C. J. Beardmore, H. Berlanga, P. J. Blancher, M. S. W. Bradstreet, G. S.

WG 6 — CASE STUDY 6 —P. 26



Butcher, D. Demarest, E. H. Dunn, W. C. Hunter, E. ifigo-Elias, J. A.
Kennedy, A. Martell, A. Panjabi, D. N. Pashley, K. V. Rosenberg, C. Rustay,
S. Wendt and T. Will. 2004. Partners in Flight North American Landbird
Conservation Plan. Cornell Lab of Ornithololgy. Ithaca, NY.

Rios-Mufoz, C. A. 2002. Caracterizacion geogrdfica de la familia psitacidae (aves)
utilizando un modelo predictivo. Tesis de licenciatura. Facultad de
Ciencias. UNAM.

Rodriguez Uribe, H. 1985. México ante la explotacion internacional de la Fauna
Silvestre. Pp 849-860 en: Memoria del Primer Simposium Internacional de
Fauna Silvestre, Vol Il. Mexico City. May 1985., SEDUE.

Runge, M. C., W. L. Kendall and J. D. Nichols. 2004. Exploitation. Pages. 303-328
in Sutherland, W. J., I. Newton and R. E. Green (eds.): Bird Ecology and
Conservation: A handbook of techniques. Oxford University Press. Oxford,
UK.

Sauer, J. R., J. E. Hines and J. Fallon. 2003. The North American Breeding Bird
Survey, Results and Analysis 1966 - 2002. Version 2003.1, USGS Patuxent
Wildlife Research Center, Laurel, MD

Snyder N. F. R., P. McGowan, J. Gilardi and A. Grajal. 2000. Parrots. Status Survey
and Conservation Action Plan 2000-2004. IUCN. Gland, Switzerland and
Cambridge, U.K.

Thomsen, J. and A. Brautigam. 1991. Sustainable use of neotropical parrots. Pp
359-379. In J.G. Robinson and K.H. Redford (eds.). Neotropical Wildlife Use
and Conservation. University of Chicago Press. Chicago & London.

Walters, Carl. 1986. Adaptive Management of Renewable Resources. Macmillan
Publishing Company, New York. 374 p.

Wright, T. F., C. Toft, E. C. Enkerlin-Hoeflich, J. Gonzalez-Elizondo, M. Albornoz,
A. Rodriguez-Ferraro, F. Rojas-Sudarez, V. Sanz, A. Trujillo, S. R. Beissinger, V.
Berovides, X. Galvez, A. T. Brice, K. Joyner, J. Eberhard, J. Gilardi, S. E.
Koenig, S. Stoleson, P. Martuscelli, J. M. Meyers, K. Renton, A. M. Rodriguez,
A. C. Sosa-Asanza, F. Vilella, and J. W. Wiley. 2001. Nest poaching in
neotropical parrots. Conservation Biology, 15: 710-720.

Williams, B. K. and F. A. Johnson. 1995. Adaptive Management and the

Regulation of Waterfowl Harvests. Wildlife Society Bulletin, 23(3):
430-436.

Additional references

Bibby, C. J.,, N. D. Burgess, D. A. Hill and S. H. Mustoe. 2000. Bird Census
Techniques. 2a Ed. Academic Press, London.

Beissinger, S. R. and E. H. Bucher. 1992a. Sustainable harvesting of parrots for
conservation. Pp. 73-116. In S.R. Beissinger and N.F.R. Snyder (eds.). New
World Parrots in Crisis: Solutions from Conservation Biology. Smithsonian
Institution Press. Washington.

Beissinger, S. R., and E. H. Bucher. 1992b. Can parrots be conserved through
sustainable harvesting? Bioscience, 42: 164-173.

Bucher, E. H. 1992. Neotropical parrots as agricultural pests. Pp. 201-240. In S.R.
Beissinger and N.F.R. Snyder (eds.). New World Parrots in Crisis: Solutions
from Conservation Biology. Smithsonian Institution Press. Washington.

Buckland, S. T., D. R. Anderson, K. P. Burnham and J. L. Laake. 1993. Distance
sampling: estimating abundance of biological populations. Chapman and
Hall, London.

Ceballos, G. and F. Eccardi. 1996. Mexican diversity of fauna. CEMEX. Mexico

Cougill, S., and S. J. Marsden. In press. Variability in roost size of an Amazona
parrot: implications for roost monitoring. Journal of Field Ornithology.

WG 6 — CASE STUDY 6 —P. 27



Enkerlin-Hoeflich, E. C. 1995. Comparative ecology and reproductive biology of
three species of Amazona parrots in northeastern Mexico. PhD dissertation.
Texas A&M University, USA.

Gnam, R. S. and R. F. Rockwell. 1991. Reproductive potential and output of the
Bahama Parrot Amazona leucocephala bahamensis. Ibis, 133: 400-405.
Hutto, R. L., S. M. Pletschet, and P. Hendricks. 1986. A fixed-radius point count
method for nonbreeding and breeding season use. Auk, 103: 593-602
Lindsey, G. D., W. J. Arendt and J. Kalina. 1994. Survival and causes of mortality

in juvenile Puerto Rican parrots. Journal of Field Ornithology, 65:76-82.

Masello, J. F. and P. Quillfeldt. 2002. Chick growth and breeding success of the
Burrowing Parrot. Condor 104:574-586.

Renton, K. 1998. Reproductive ecology and conservation of the Lilac-crowned
Parrot (Amazona finschi) in Jalisco, Mexico. PhD dissertation. University of
Kent, Canterbury, UK.

Renton, K. 2002a. Influence of environmental variability on the growth of
Lilac-crowned Parrot nestlings. /bis, 144: 331-339.

Renton, K. and A. Salinas-Melgoza. 1999. Requerimientos de area, de habitat y
movimientos regionales de un loro continental. Libro de resumenes, VI
Congreso de Ornitologia Neotropical. Pp.180.

Renton, K. and A. Salinas-Melgoza. 2002. Loro corona lila (Amazona finschi
Sclater 1864). Pp 343-344 En: Historia Natural de Chamela. F. A. Noguera, J.
H. Vega Rivera, A. Garcia Aldrete and M. Quezada Avendafo, (eds.).
Instituto de Biologia, UNAM.

Renton, K. and A. Salinas Melgoza. 2004. Climatic variability, nest predation, and
reproductive output of Lilac-crowned Parrots (Amazona finschi) in tropical
dry forest of western Mexico. Auk 121: 1214-1225.

Rubio Rocha, Y. G. 2001. Caracterizacion de habitat de la guacamaya verde (Ara
militaris) en Cosala, Sinaloa, México. Reporte técnico final. Clave C-1-97/4.
Fondo Mexicano para la Conservacion de la Naturaleza, A.C.

Runge, MC, Kendall WL, Nichols JD. 2004. Exploitation. Pages. 303-328 in
Sutherland WJ, Newton |, Green RE, eds. Bird Ecology and Conservation: A
handbook of techniques. Oxford University Press. Oxford, UK.

Rowley, I. 1983. Mortality and dispersal of juvenile galahs, Cacatua roseicapilla,
in the western Australian wheatbelt. Australian Wildlife Research, 10:
329-342.

Sanchez, O., E. Peters, R. Marquez-Huitzil, E. Vega, G. Portales, M. Valdés and D.
Azuara (eds.). 2005. Temas sobre Restauracion Ecoldgica. Semarnat,
Instituto Nacional de Ecologia, U. S. Fish & Wildlife Service and Unidos para
la Conservaciéon. México, D. F., 255+1 pp.

Salinas-Melgoza, A. and K. Renton. In press. Post-fledging survival and
development of juvenile Lilac-crowned Parrots. Journal of Wildlife
Management.

Smith, G. T. and L. A. Moore. 1992. Patterns of movement in the western
Long-billed Corella Cacatua pastinator in the South-west of Western
Australia. Emu, 92: 19-27.

Thomsen, J. and A. Brautigam. 1991. Sustainable use of neotropical parrots. Pp
359-379. In J.G. Robinson and K.H. Redford (eds.). Neotropical Wildlife Use
and Conservation. University of Chicago Press. Chicago and London.

Wright, T. F., Toft, C., E. Enkerlin-Hoeflich, J. Gonzalez-Elizondo, M. Albornoz, A.
Rodriguez-Ferraro, F. Rojas-Suarez, V. Sanz, A. Trujillo, S. R. Beissinger, V.
Berovides, X. Galvez, A. T. Brice, K. Joyner, J. Eberhard, J. Gilardi, S. E.
Koenig, S. Stoleson, P. Martuscelli, J. M. Meyers, K. Renton, A. M. Rodriguez,
A. C. Sosa-Asanza, F. Vilella, and J. W. Wiley. 2001. Nest poaching in
neotropical parrots. Conservation Biology, 15: 710-720.

WG 6 — CASE STUDY 6 —P. 28



Annex l. Data capture format for the monitoring of parrots in extensive UMAs

_ - Distanci -
Nombre . Tiempo de . Tamano Actividad
dela (D00 |wabiar | Siberice \Puio e i |observacen | B e | specie |del |83 |(percnaso | - Coorgenedes Uil de
UMA en minutos grupo ! volando)
metros

1 1 10 2

1 2 10 3

1 3 10 4

1 3 10 5

1 3 10 3]

1 3 10 7

1 3 10 8

1 3 10 9

1 4 10 10

1 5 10 11

1 5 10 12

1 5 10 13

1 5 10 14

1 5 10 15

1 5 10 16

1 ] 10 17

1 7 10 18

1 7 10 19

1 7 10 20

1 g 10 21

Translation of the text in the table, from left to right: Name of the UMA; Habitat ID; Habitat; Surface in Ha; Observation point; Observation
time in minutes; Observation number; Species; Group size; Distance to the bird in m; Activity (perched/flying); UTM coordinates of the point (E-N);
semi-evergreen forest;

a) Data capture format for population monitoring. Copy the fields in an Excel sheet and send them to the DGVS in electronic format to be

analyzed. Write the sampling date, the Datum and the area of the UTM coordinates on the application.
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Distance
Nest or . . from the .
observation | Number Directi central point Species Height | DBH
. on (m) (cm)
point to the tree
(m)
N
S
E
W
N
S
E
W
N
S
E
W
N
S
E
W

b) Data capture format for habitat monitoring. Copy the fields in an Excel sheet and send them to the DGVS in electronic format to be analyzed.
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