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ABSTRACT

Of 37,000 reports of mourning dove band recoveries in the files of

the Migratory Bird Populations Station on October 30, 1967, 1,120 came

from Mexico, and half of those were from Jalisco and Michoacan, both in

west-central Mexico; Jalisco alone accounted for nearly a third. Few

recoveries were reported from the area between the U.S. border and mid-

Mexico.

Generally, lower proportions of total recoveries were reported

from Mexico under the current pre-hunting season banding program for

flying birds than were reported from the nestling dove banding program

of the 1950's. Bandings in northern U.S. States produced proportionately

more recoveries than bandings in southern U.S. States. Doves banded over

diverse areas of the United States were harvested in common migration and

wintering areas of Mexico.

Possible explanations of the heterogeneous distribution of recov-

eries throughout Mexico are discussed. Of the banded birds for which

"how obtained" was known, 83.5 percent were reported as shot (or killed)

and only 3.2 percent reported as captured or trapped. Among the 658

persons who gave their name and residence when they reported bands, 95.7

percent had typically Spanish surnames and were residents of Mexico.

Depending upon actual band reporting rates and the representative-

ness of the banding data analyzed, the Mexican dove harvest may equal

or exceed harvests in leading U.S. States. Factors influencing band

reporting rates (the proportions of banded birds taken by hunters that

are reported) must be resolved before Mexico's Importance as a harvest

area can be accurately determined.
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INTRODUCTION

Mexico is an important wintering area for mourning doves produced
in the United States; however, its role as a mourning dove harvest area
is poorly understood. This report provides preliminary data on mourning
doves banded in the United States and recovered in Mexico. Information
presented here includes distribution of recoveries in Mexico, the ori-
gins of banded birds recovered in Mexico, how and when banded birds were
recovered, nationalities of persons reporting bands, and factors influ-

encing the distribution of Mexican recoveries. A preliminary estimate
of the possible annual dove harvest in Mexico is presented, based upon
several assumptions regarding band reporting rates, recovery rates, and

estimated harvests in portions of the United States. More importantly,
the report identifies problems which must be resolved before Mexico's
importance as a harvest area can be ascertained.

Large-scale mourning dove banding commenced with the nestling
banding program of the mid-1950's. More than 152,000 doves were banded
before the program terminated in the early 1960's. Banding since then

has been chiefly of flying doves trapped during the pre-hunting season
(June through August) and post-hunting season (mid-January through mid-
March) banding periods, with fewer numbers being banded at other times
of the year.

METHODS

This report is based on three sources of data. The first source,

a tabulation of band recoveries of various species of birds from 1920

to October 30, 1967, is filed in the Bird Banding Laboratory; it pro-

vided the number of mourning dove band recoveries by States of banding

and recovery. These data were used to ascertain the importance of

Mexico as a band recovery area in relation to other recovery areas

south of the border, and to serve as an index for calculating the

Mexican harvest. The second source of data, which was compiled by

Blankenship, consisted of band recovery reports ("flimsies") from 1920

to early 1966.—' The third group of data, a summary of continent-wide

mourning dove banding and recovery data from 1965 to January 1968, was

'Ij The use of "flimsies" as the Bird Banding Laboratory's reporting

form for banded birds recovered in the United States was discontinued

in July 1961. However, "flimsies" were retained as the reporting
medium for most foreign band recoveries because many proper names and

addresses are too long for processing on computer cards.



analyzed by Reeves. The latter two sources Included 951 Mexican recov-

eries, which we believe approximate 80 to 85 percent of the total number

of Mexican recoveries in the Bird Banding Laboratory files as of early

1968. These data were used to ascertain the States and management units

contributing handed birds to Mexico, information regarding how bands were
obtained, the time that banded doves were encountered in Mexico, and the

nationality of persons reporting banded doves to the Bird Banding Labora-
tory. Records excluded from the present analysis represent mourning
doves banded anytime before 1965 and recovered after 1965, plus a few

foreign recoveries from 1961 through 1964 that were not processed with
"flimsies," and thus not readily available for tabulation.

The data presented relate only to band recoveries reported to the

Bird Banding Laboratory. Also, when discussing U.S. sources of banded
birds taken in Mexico, one must consider intensity of banding effort,

time of banding, and relative sizes of populations being sampled by

banding. An index to the relative importance of Mexico as a harvest
area for dove populations banded in the United States can be determined
by comparing the weighted Mexican harvest index, derived from the

nimiber of Mexican recoveries, with the weighted U.S. harvest index,

derived from the number of bands reported from the United States. In-

asmuch as a band reporting rate has not been specifically ascertained
for Mexico, it is impossible to precisely estimate the total number
of banded doves taken in Mexico, or to adjust band recovery rates to

harvest rates.

RESULTS

Relative Number of Recoveries Reported from Mexico

Approximately 37,000 mourning dove band recoveries were on file in

the Bird Banding Laboratory according to a tabulation on October 30,

1967. Of these, 1,120, or about 3 percent, were of birds taken in

Mexico. Table 1 shows that Mexico is the main source of recovery re-

ports of U.S. banded doves taken south of the United States.

Distribution of Bands Reported from Mexico

Bands have been reported from 28 of the 30 States and Territories
plus the Federal District (Mexico D.F.) comprising the Republic of

Mexico (table 2). Quintana Roo, Tabasco, and Yucatan, where no recov-

eries have been reported, are in the easternmost part of the Republic
(fig. 1). British Honduras, also having no recoveries, is immediately
adjacent to these three Mexican States.





The uneven distribution of recoveries in Mexico is striking. Many

large States (Coahuila, Durango, San Luis Potosi) have only one or a few

recoveries each—even though they are situated between the United States

and the main area of west-central Mexico where the bulk of recoveries

originate. Chihuahua, the largest Mexican State, and adjacent to Texas,

had only five recoveries.

Two-thirds (67.1 percent) of the Mexican mourning dove recoveries

included in this analysis were reported from an area lying between the

Federal District and the Pacific Ocean (fig. 1) . In this area, the

State of Jalisco accounted for nearly one- third (31.3 percent) of the

nation's total mourning dove recoveries; Michoacan accounted for 25.0

percent; and Guanajuato for 10.8 percent.

Origins of Banded Mourning Doves Reported from Mexico

The U.S. State of banding for 951 doves reported from Mexico is

listed in table 2. Included are all States west of the Mississippi

River and seven States east of it. No conclusions regarding the relative

importance of each State in supplying doves to Mexico's harvest can be

drawn from this information alone. To resolve this problem, one must

know the distribution, magnitude, nature, and timing of the respective

banding programs, the relative importance of each State as a mourning

dove production area, and, in Mexico, dove harvest and band reporting

information. For example, South Dakota probably ranks second to Texas

in terms of recoveries from Mexico because of (1) its very large dove

banding program and (2) its geographical position, directly north of

Mexico.

Banded birds from the Central Management Unit (CMU) accounted for

66.5 percent of the 929 recoveries for which the Mexican recovery area

was known (table 3). The Western Management Unit (WMU) accounted for

28.2 percent, and the Eastern Management Unit (EMU) for 5.3 percent.

The previously mentioned precautions about interpreting recoveries by

State of banding apply equally to evaluations involving the dove man-

agement units as dove suppliers to Mexico. For example, the EMU prob-

ably contributes far less than 5.3 percent of the kill in Mexico. The

relative importance of the EMU is no doubt exaggerated due to the vig-

orous banding program in that area.

The interpretive values for immatures and adults banded in the

19A9-1962 period are lessened considerably because they relate to

year-round banding when many doves cannot be identified with produc-

tion areas. During those years, many States conducted large-scale



banding programs for flying doves relating mostly to the postseason

period; these doves were wintering in the United States and unavail-

able for Mexican harvest. Nearly all EMU-produced doves winter within

their Unit; also, large numbers of CMU- and WMU-produced doves winter

in the southern portions of their respective management units.

Figure 2, compiled from 1965-1967 preseason banding data for

immatures, suggests that the north-central States contributed pro-

portionately more Mexican recoveries than the south-central States,

even those immediately adjacent to Mexico. A thorough analysis of

banding data and the timing of hunting seasons is needed to determine

whether differential migration is involved. Very few doves have been

banded in recent years during the preseason period in Montana and

Wyoming; as a result, no Mexican recoveries have been received. How-

ever, limited information from the nestling banding program suggests

that these States do supply doves to Mexico.

Marked differences in the proportion of total recoveries orig-

inating from Mexico exist between the 1949-1962 local (nestling)

banding data and data from the recent preseason banding program (table 4).

Generally, the results from preseason banding follow the same pattern of

distribution as the nestling banding program, except that the proportion

of recoveries originating from Mexico is much less. For example, 41 of

107 (38.3 percent) nestling recoveries from Kansas bandings during 1949-

1962 came from Mexico; during 1965-67, only 1 of 22 (4.6 percent) total

immature recoveries came from Mexico. This pattern seems to hold where-

ever fairly good sample sizes are available.

Because both the nestling and the preseason immature banding efforts

presumably relate to birds produced in the States of banding, the ques-

tion may be raised as to why the percentages differ so. Possible expla-

nations are: (1) different banding and recovery periods are involved;

(2) there may have been changes in the intensity, timing, and geograph-

ical distribution of hunting activity in both the United States and

Mexico; or (3) U.S. and/or Mexican band reporting rates have changed.

Mexican dove hunting regulations customarily allow widely differing

seasons throughout the Republic. For example, the 1968-69 season began

on August 28 in the northern zone and lasted until March 31 in parts of

southern Mexico. Also, there have been substantial changes in U.S.

hunting seasons and bag limits in recent years.

Another possibility is that much of the nestling banding was done

in late spring and early summer when many nesting doves concentrate in





easily searched habitat. Some of the most successful banding of nest-
lings occurred in conifers prior to the time that deciduous trees
leafed. On the other hand, most preseason banding has been undertaken
in July and August when the greatest number of doves are available for
trapping. Do early-produced doves migrate differently or earlier,
causing them to arrive in Mexico prior to, or more abundantly than,

later-produced doves? Truett (1966) found that early-produced doves
in Arizona began drifting southward in July.

Intermingling of Doves Which Were Banded in Widely Separated U.S. States

One of the most interesting aspects of this preliminary study is

that doves banded in widely separated portions of the United States are
simultaneously present in common harvest areas of Mexico. This is most
obvious in the States of Jalisco, Michoacan, and Guanajuato, where doves
banded in Washington, California, Louisiana, and Minnesota, and inter-
vening regions, are harvested. Further study should be given this

important finding.

Mexican Mourning Dove Recoveries by "How Obtained"

Records in the Bird Banding Laboratory indicate how a banded bird
came to the attention of the individual who directly or indirectly was
responsible for the band being reported. For this report, "killed"
was interpreted as being "shot" although this may not always have been
correct. In Mexico, an unknown proportion of doves reported as "killed"
or "shot" may have been taken by slingshots, because these weapons are
widely used in rural areas. In the United States, many migratory game

birds taken in season by hunters are reported as "killed" although they

actually were "shot." Table 5 summarizes major categories of "how ob-
tained" and lists them according to the Mexican State of recovery. A
high proportion (83.5 percent) of the banded birds were obtained by

shooting (including those reported as "killed"), in contrast to the

very low proportion (3.2 percent) that were reported as "captured" or
"trapped." Other minor causes were "found" and miscellaneous means
including "no information."

Mexican Mourning Dove Recoveries by "When Obtained"

Time periods in which recoveries were reported from each of the

Mexican States are summarized in table 6. Of the 951 available Mexican
records, 727 (76.7 percent) showed dates of recovery. Excluded from

the analysis were 163 dates derived only from postmarks and 59 unknown



dates. These records indicate that U.S. banded doves have been taken

in Mexico during every month of the year. Although we believe the

preponderance of the dates to be accurate, there is a possibility

that the 23 recoveries in May, June, and July may reflect erroneously

reported or recorded data, or possibly data from captive, crippled,

or sick birds.

Judging from recovery dates, U.S. banded doves arrived in Mexico

as early as August, with the number of recoveries steadily increasing

until late October and early November. October, the most important

month, accounted for 24.3 percent of all recoveries; November followed

closely with 22.2 percent of all recoveries. Together, these 2 months

included nearly half of the usable "when obtained" dates. After those

months the number of recoveries per month steadily declined; April was

the last month in which many bands were reported.

Nationality and Surname Classification of Persons Reporting Bands

The names and addresses of persons reporting dove bands were

shown on band report "flimsies" examined by Blankenship but were not

presented in the tabulations checked by Reeves. Table 7 summarizes

the nation of residence and the surname classification of persons

reporting 658 bands summarized for the period 1920 to early 1966.

This information indicates that an overwhelming proportion of persons

reporting dove bands from Mexico were residents of Mexico with typi-

cally Spanish surnames. No doubt a portion of the other persons

residing in Mexico but having typically non-Spanish surnames were

also Mexican nationals.

Factors Influencing the Distribution and Incidence of Reported Band

Recoveries

Fragmentary information gives some insight into why the Jalisco-

Michoacan-Guanajuato area so dominates the Mexican dove band recovery

situation. All three States are heavily populated; they rank third,

sixth, and seventh, respectively, in population among the 31 States

and the Federal District (table 8). In terms of population density

per square mile they rank twelfth, ninth, and sixth, respectively.

All have over half of their population classified as rural. Jalisco

and Michoacan, in particular, are very important agricultural areas,

with corn, wheat, and rice being important crops. On the other hand.



relatively low human populations, less agriculture, and possible dif-

ferences in hunter attitudes may partially explain why more bands are
not reported from the expanse between the U.S. border and the Jalisco-
Michoacan-Guanajuato area.

Estimates of Mexican Harvests of U.S. Produced Doves

It is possible to obtain crude estimates of the annual Mexican
harvest of U.S. produced doves by comparing the distribution of band
recoveries between the United States and Mexico, and kill estimates
for the United States. This procedure relies upon a number of basic
assumptions: (1) band recoveries reflect the distribution of harvest;

(2) the preseason banding program resulted in banding a sample of all

significant populations; (3) the annual call-count survey is an index
to production as well as dove breeding populations, and reflects the

relative size of dove populations associated with each area; and (4)

equal band reporting rates prevail wherever U.S. produced doves are
harvested. For our purposes, the best estimate of the current total

U.S. mourning dove harvest is 40.8 million (Ruos and Tomlinson, 1968).

The analysis ignores the unknown, but obviously small, contribution
made by Canadian production to the Mexican dove harvest. Also, it

excludes the Mexican harvest of mourning doves produced in Mexico.
The species is an abundant breeding bird in the northern and central
portions of the Republic of Mexico (Leopold, 1959).

Using information from the annual call-count survey, it is pos-
sible to determine the index of each State's breeding dove population.

The value of each State's dove production habitat is indicated in the

annual dove status reports; data from the 1967 report are used in this

analysis (Ruos and MacDonald, 1968) . The report also provided infor-
mation on the average number of doves heard calling for all survey
routes run in each State. The breeding population index for each

State is obtained by multiplying the two figures. These values are

shown in table 9. Excluded from the calculations are Maine, New Hamp-
shire, Rhode Island, and Vermont, all relatively unimportant dove-

producing States in which survey routes have not yet been randomized.

For the three EMU States having no recoveries from the 1965-67 pre-
season banding program, the breeding population index was added to

that of an adjacent State which had recoveries. Connecticut and
Massachusetts were grouped with New York, and Delaware was combined
with Maryland. According to available data, none of these States is

known to have produced doves which were subsequently recovered in



Mexico. For band recovery weighting purposes, the band recoveries

and breeding population indexes for two CMU States and one WMU State

which had little or no band recovery data were combined with those

of certain adjacent States. It is known that all of these grouped

States produced doves which were later recovered in Mexico, even

though, in the 1965-67 preseason banding data being analyzed, no

Mexican recoveries were recorded from bandings in Wyoming, Montana,

and Oregon.

Data from the 1965-67 preseason banding program were used in the

analysis because they are thought to be most representative of current

harvest conditions, and because of the volume of recoveries they of-

fered for study. They include direct and indirect recoveries of doves

banded as immatures or adults. Thus, from the 1965 preseason banding,

direct recoveries were obtained of immatures shot in the 1965-66 hunt-

ing season, and of surviving doves, then adults, shot in the 1966-67

and 1967-68 seasons. Only "shot" or "found dead" in hionting season

recoveries are included in the analysis.

In order to compare recoveries from the United States and Mexico

in a meaningful manner, it is necessary to weight the recoveries from

each State of banding to recognize: (1) differences in the size of

the populations associated with each State, and (2) differences between

States in the rate at which dove populations they produce are harvested.

The procedure followed in calculating weighting factors is shown in

table 9. First, the number of recoveries available from each State was

divided into the breeding population index to obtain a value represent-

ing the "population index per recovery." Then this value was multiplied

by the first hunting season recovery rate of immatures to obtain an

estimate of the "harvest index" per recovery. This weighting factor

was then multiplied by the number of recoveries in Mexico, and in the

United States and elsewhere, to obtain a value that reflects the rela-

tive size of the kill in each area. Note the relatively high Mexican

harvest index values that accumulate from bandings in the CMU. In these

cases, a high proportion of the total recoveries originate from Mexico;

although the overall number may be small, each such recovery carries a

high assigned value. On the other hand, indexes from EMU States carry

relatively low values. By totaling the sums for Mexican recoveries for

all States, and for the United States and elsewhere, one obtains a

weighted index of the dove harvest that occurs in Mexico, and the United

States and elsewhere.
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The harvest component for foreign countries other than Mexico now
must be removed from the U.S. and other harvest data to produce the
U.S. harvest component. Table 1 indicates that Mexican recoveries com-

prise 1,120 of the 1,226 total foreign recoveries from U.S. banded
doves. Of the total foreign recoveries, 106 were from foreign coun-
tries other than Mexico. These recoveries equal 9.46 percent of the

Mexican recoveries (106 divided by 1,120). Assuming that this is a

weighted representative value, the non-Mexican foreign index would be
.0946 times the Mexican harvest index, 95.368 (from table 9), or 9.022.

This value, when subtracted from the U.S. and other foreign harvest
index, 1372.771, leaves the United States with a harvest index of

1363.749.

It is now possible to write an algebraic equation, letting X
equal the Mexican harvest of U.S. produced doves.

U.S. Harvest Index _ Mexican Harvest Index
U.S. Harvest

~
X

X

Substituting;

Mexican Harvest Index x U.S. Harvest
U.S. Harvest Index

95.368 X 40,800,000
1363.749

X = 2,853,200

Thus, if our assumptions are correct, the annual Mexican harvest
of mourning doves produced in the United States approximates 2.85 million.

The estimated Mexican annual harvest of 2.85 million doves from U.S.

produced doves is based on the premise that the U.S. and Mexican band
reporting rates are equal; however, it seems unlikely that the two would

be equal. A number of factors influence human behavior in band reporting.

For example, bands with foreign inscriptions, such as English language

bands in Mexico, possibly are reported at a higher rate than those in-

scribed in the native language because they arouse more curiosity.

The subject of band reporting is far too complex to examine here in

detail; however, the great importance of the reporting rate in modifying

the Mexican harvest, as calculated above, can be readily demonstrated.
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The following Mexican harvests would result if Mexican band reporting

rates were 50 and 25 percent higher, and 25 and 50 percent lower,

than the U.S. rate:

1. Reporting rate 50 percent higher than U.S. rate

= 1,902,133 = 1.9 million

2. Reporting rate 25 percent higher than U.S. rate

= 2,282,560 = 2.3 million

3. Reporting rate 25 percent lower than U.S. rate

= 3,804,267 = 3.8 million

4. Reporting rate 50 percent lower than U.S. rate

= 5,706,400 = 5.7 million

2.853,200
1.5

2.853,200
1.25

2.853.200
.75

2.853.200
.5

Thus, if the Mexican band reporting rate is less than the U.S.

rate, the Mexican harvest becomes more significant in relation to the

U.S. harvest. Conversely, the magnitude of the Mexican harvest becomes

less if the Mexican band reporting rate is higher than the U.S. rate.

If we assume that equal band reporting rates prevail, and our other

assumptions are correct, the Mexican harvest equals about 7 percent of

the U.S. dove harvest.

This calculated annual harvest of 2.85 million mourning doves in

Mexico is greater than the annual harvest that occurs in many U.S.

States in which the species is an important game bird. No reliable

harvest figures are available for Texas, which is believed to be the

State with the largest dove harvest. California probably ranks second

to Texas in annual harvest. According to data from the kill survey in

California, dove take in recent years has ranged from 4.0 to 5.1 mil-

lion (Blankenship, 1969). Data derived from a telephone survey in the

EMU following the 1968-69 hunting season (Hayne, 1969) indicate that

no single State in the Unit harvested as many doves as Mexico. The

Mexican harvest apparently surpasses the dove kill in such important

States as Alabama (2.6 million), Florida (2.6 million), Georgia (2.7

million), and North Carolina (2.2 million).

12



It appears that the Mexican harvest is of such magnitude that it

cannot be disregarded in any study of mourning dove population dynam-

ics, particularly in the Central and Western Management Units.

THE NEED FOR FURTHER INVESTIGATION

As is true with many preliminary investigations, this study raises

more questions than it answers. A more complete study supported by an

analysis of all available banding and recovery information is needed.

Special effort should be made to ascertain whether differential sex or

age migrations to Mexico occur for U.S. produced doves. Better infor-

mation on dates of Mexican recoveries as related to times and places of

U.S. banding is required. A more precise measure of the relative value

of dove production by U.S. States is needed to relate production areas

to Mexican recovery areas. A greater knowledge of the complex factors

related to dove harvest and the reporting of banded birds is necessary
if we are to understand Mexico's role as a mourning dove harvest area.
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Table 1.—Relative importance of countries south of the United States

as reporters of mourning dove band recoveries

Recoveries from

Country U.S. banded dovesA'^ Percent

Mexico 1,120 91.35

British Honduras 0.00

Costa Rica 5 0.41

El Salvador 21 1.71

Guatemala 49 4.00

Honduras 14 1.14

Nicaragua 5 0.41

Colombia 1 0.08

Cuba n 0.90

Total 1.226 100.00

1/ From tabulation of Bird Banding Laboratory files, October 30, 1967.
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Table 3. --Distribution of mourning dove band recoveries by Mexican States and
by U.S. dove management units in which banded





Table 5. --Summary of mourning dove recoveries from Mexico, "How Obtained" by

Mexican State of recovery
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Table 7. --Nation of residence and surname classification of persons

reporting banded mourning doves from Mexico
from 1920 to early 1966

Nation of

Residence

Classification of Surname
Typically Spanish Typically Non-Spanish Total

Mexico
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As the Nation's principal conservation agency, the Department

of the Interior has basic responsibilities for water, fish, wildlife,

mineral, land, park, and recreational resources. Indian and Ter-

ritorial affairs are other major concerns of this department of

natural resources.

The Department works to assure the wisest choice in managing

all our resources so that each shall make its full contribution to

a better United States now and in the future.
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