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ABSTRACT

The white-winged dove, Zenaida asiatica mearnsi 
‘(Ridgway) nests in Arizona during the summer months. An 
analysis of 25, 710 wings from immature whitewings from 
1955 to 1959 showed the following chronology of the total 
yearly hatchings: April- 1$, May-11$, June- 24$, July-
49$, August- 15$, and September- less than 1$. The peak 
of hatch consistently occurred during the last half of July 
with a gradual increase in nesting activity to the peak and 
a rapid decline after.

Early summer rains stimulated the advent of nest
ing and yielded a greater annual production of whitewings. 
Warm temperatures also appeared to induce early nesting at 
lower altitudes, but the end of the nesting was abrupt and 
apparently influenced by factors other than weather. Sum
mer storms undoubtedly cause local losses to nesting 
whitewings, but such losses were of no statistical signif
icance in the large areas sampled.

White-winged dove call count surveys were tested 
and found to be statistically reliable. It is generally 
concluded that Arizona's whitewing population was larger 
in the 1950's than during early history prior to exten
sive agricultural practices, but continued land development, 
will diminish whitewing habitat in Arizona.
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INTRODUCTION

The white-winged dove, Zenaida asiatica mearnsi 
(Ridgway) is a summer resident in Southwestern Arizona, 
and an occasional winter resident in the lower desert 
valleys. Banding studies show that this dove migrates 
into Southern Mexico during the winter and returns to 
nest throughout the Southwestern two-thirds of Arizona 
from April to September (Saunders et al., 1968).

In the early part of the century, whitewings were 
trapped in large numbers as they came to desert water- 
holes in May and June before the summer rains began.
Pioneer residents also report that thousands of these 
birds were shot near the towns of Southern Arizona and 
many were shipped as far as San Diego and Los Angeles.

Arizona Game and Fish Department records show that 
previous to 1897, whitewings were not protected. (Saunders 
et al., 1968, p. 320). The first restrictive hunting 
season limited dove hunting to June 1, 1897 to February 28, 
1898 and there was no bag or possession limit. In 1916, 
the hunting season dates were July 15 to December 31 with 
a limit of 25 doves. In 1937 the season started on 
August 7th and the limit was lowered to 15 doves.

In the early 19^0* s many citizens became aroused 
over the extinction of the passenger pigeon and legislation

1
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further restricted the 1941 whitewing season to Sep
tember lst-15th and a limit of 12 birds. The U.S. Fish 
and Wildlife Service and the Arizona Game and Fish Depart
ment began studies into the life history of the species 
in the early 1940 * s.

' The first "studies" included an inventory of all 
nesting colonies and the extent of the nesting range in 
Arizona, (Arnold, 1943)• Annual flight counts were made 
in the better nesting areas and progressed to more inten
sive nest transect studies and banding programs. The 
purposes of these studies were to determine the earliest 
date when whitewings could be hunted, and the extent 
that hunting affected the breeding populations.

In 1953, I began a nesting study under the direc
tion of the faculty of the University of Arizona Wildlife 
Cooperative Research Unit. My objective was to determine 
the relative nesting success and causes of mortality of 
young whitewings in the San Xavier mesquite bosque, ten 
miles southwest of Tucson. In 1955 this project developed 
into a full-time research job with the Arizona Game and 
Fish Department including nesting transects, analysis of 
wings from hunter-killed birds, trapping and banding and 
spring call count surveys throughout the white-winged 
dove range.
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The purpose of this project was to determine the 

chronology of the nesting season and factors which affect 
productivity.

Specific objectives were to determine:
1) Length of nesting season,
2) peak of hatch,
3) percent of young produced each month,
4) fluctuation in nesting activity and causes,
5) variations from one locality to another,
6) variations from year to year,
7) final productivity at the end of the

breeding season, and
8) an index to the spring breeding population.

I decided the most direct means to accomplish these
objectives would be to collect and classify wings from 
birds taken by hunters. This method would also yield a 
larger sample^over a greater portion of the whitewing 
breeding range. Results would show the production of 
young doves surviving to September. Nest transects could 
show only the number of young that left the nest and the 
data would be very limited. Subsequent nest transect 
studies were valuable in determining the relative density 
of. nesting in various types of vegetation.



PROCEDURES

I used several methods to obtain nesting chro
nology information throughout the whitewing range at the 
beginning of the study: nesting transects, trapping of
doves as they fed, hunter-check-stations, wing collection 
boxes, and call-count-surveys. The areas where data were 
collected are shown on the map in Appendix A.

Nesting Transects
The first nesting transects were established on 

the San Xavier Indian Reservation 10 miles southwest of 
Tucson in an extensive mesquite thicket bordering the 
Santa Cruz River. Nests were found adjacent to trails 
through the thicket and marked with ribbons and numbers 
for further identification. Each nest was also plotted 
on a map for ease in relocating. These transects were 
surveyed every three or four days during the summer of 
195^ in order to ascertain changes in nesting activity. 
Nestlings were banded and elastic tape was used when 
necessary to keep the band from slipping off the leg.
A mirror affixed to the top of a long pole was used to 
observe the condition of the nest, but it was necessary 
to climb the tree to band the nestlings.

4
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Other nesting transects were located in the 

tamarisk thickets along the Salt River southwest of 
Phoenix in order to compare density o f  nesting with the 
San Xavier thicket. Both areas were surveyed to deter
mine the chronology of the nesting season and productivity• 
of whitewings. Counts were also made of doves flying 
to and from the nesting areas in hopes of obtaining an 
indication of the number of nesting adults at the begin
ning of the breeding season and the resulting numbers of 
young as the season progressed (Stair, 1958).

Trapping Operations
Collapsible Stoddard quail traps equipped with 

funnel entrances were used in trapping most of the fly
ing birds at livestock feedlots and in grain stubble 
fields. Modifications of this trap included swing wire 
entrances and open walk-in entrances with small stakes 
placed along each side of the entrance on the inside of 
the trap to confuse the dove trying to exit the trap. A 
second "holding trap" equipped with a funnel entrance was 
attached to the first trap in order to further prevent 
the doves' escape. A final version of the "open- 
entrance" trap was the mirror entrance shown in Fig. 1.
The purpose of this entrance was to allow the wary dove to



MATERIALS:
1. 10 ga. 1" X 2" wire mesh construction.
2. Hog rings to attach side panels to top.

Hylon cord to tie side together temporarily. 
Reinforcement rod to secure traps to ground.
2" X 8" mirror above first entrance.
Wire mesh funnel for 2nd entrance. -
Trap door in top of holding pen to remove doves.

REAR TRAP -
HOLDING TRAP

FRONT TRAP - CATCH TRAP

1 ft

Mirror entrance

Modification of collapsible Stoddard quail trap' for"trap-wary'
white-winged doves.
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enter the six by five inch opening without having to push 
through a restricted funnel or against hanging swing wires. 
Once inside, the dove would have to pass under a mirror 
which was slanted inward to reflect his image above the 
entrance. His image would thus frighten him and the dove 
would seek another exit which was placed for him in the 
back of the first trap.

These same traps were also used over water troughs 
located near windmills and rainwater catchments through
out the desert for livestock and wildlife. One large "walk- 
in" trap was constructed over a trough at Sand Tanks Well,
23 miles southeast of Gila Bend in the Sand Tank Mountains. 
This trap was constructed of one inch mesh chicken wire 
on the sides and a net over the entrance. The net was 
rolled up on a bar and two triggers held the bar in place. 
When a sufficient number of whitewings had entered the 
trap to drink, the "drop-bar" was released by means of a 
cable extended to a nearby "blind". It was then necessary 
to enter the trap in order to retrieve the doves by hand.

All of the trapped whitewings were banded for 
future identification with bands provided by the U. S.
Fish and Wildlife Service. Age was determined by the
presence or absence of white-tipped primary coverts.
A white-tipped covert indicated an immature "bird-of-the-
year". The absence of this white tip indicated the dove



8
was an adult (Edminster, 195*0 • The sex of adult birds 
was determined by cloacal examination using a wire nasal 
speculum. The existence of a penal papilla on each side 
of the cloaca identified the male, and the presence of an 
oviduct opening identified the female. After considerable 
experience, examination of the dark purple head plumage 
and amount of iridescence on the neck feathers proved to 
be about 90 percent accurate in determining sex. The males 
usually have darker heads and more iridescence, but the 
difference is very slight (Edminster, 195*0 •

Hunter-Check-Stations
A hunter-check-station was operated at Hassayampa, 

a small farm community southwest of Buckeye, where the 
concentration of thousands of whitewings every year 
attracts hundreds of dove hunters. The purpose of the 
station was to collect biological and hunt data. As 
hunters left the area, they were interviewed for hunt 
information and a wing from each dove was collected for 
future study. Information received from hunters included: 
number of hunters in party, number of doves killed, num
ber of doves crippled and lost, and number of hours hunted. 
As time permitted during the.course of the season, wings 
were "read" to determine the daily age ratio and the 
number of juvenile primaries remaining in the wing which
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would indicate the approximate date of hatch (Saunders, 
19^3)• Data were tabulated according to the date of 
collection.

Wing Collection Boxes
Wing collection boxes were located in several 

areas throughout the state near Phoenix, Tucson, Gila 
Band, and Yuma (Appendix A). These "voluntary" hunter 
checking stations were located on access roads into better 
hunting areas. The hunter was requested by a large sign 
to stop and take a five-pound grocery bag, fill out the 
requested hunt information on the side, and place one wing 
from each dove in the bag. The hunter returned the bag to 
the collection box as he left the area. I tabulated the 
data from these wing bags and contents at a later date.
The same information was collected from the hunter checking 
station and the wing collection box. All doves that were 
trapped and wings that were collected from hunters were 
examined and the age determined by the same method. After 
determining the age (adult or immature) of the wing, the 
primaries were counted and the approximate date of hatch
determined from a chart (Table 1, Fig. 2).#

Call Count Surveys
Call count surveys were conducted simultaneously 

with previously established mourning dove surveys. Twenty
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Table 1. Chart for determining the age of immature white-winged doves collected in September (using the replacement of primary flight feathers adapted from Saunders, 1943).________________ _
NEWEST PRIMARY

0 1 2 3 4 5 6 1 8 £ 10
1-1# 29 23 16 11 3 23 5 24 7 23 ,
.2-15 30 24 17 12 4 24 6 25 8 24
3-16 . 31 25 18 13 5 25 7 26 9 25
4-17 1 26 19 14 6 26 8 27 10 26
5-18 2 27 20 15 7 27 9 28 11 27
6-19 3 28 21 16 8 28 10 29 12 28
7-20 4 29 22 17 9 29 11 30 13 298-21 5 30 23 18 10 30 . 12 31 14 30
9-22 6 31 24 19 11 1 13 1 1

10-23 7 1 25 20 12 2 14 2 16 2
11-24 • 8 2 26 21 13 3 15 3 17 312-25 9 3 27 22 14 4 16 4 18 4
13-26 10 4 28 23 15 5 17 5 19 5
14-27 ll „ 5 29 24 16 6 18 6 20 6
15-28 12 0 6 30 25 >> 17 7 19 5! 7 21 716-29 13 §> 7 31 26 3 18 8 20 Ei 8 22 S’ 817-30 14^ 8 1 27 ̂ 19 9 21 ^> 9 23 =5 918-31 15 9 2 28 20 10 22 10 24 10
19- 1 16 10 3 29 21 11 23 11 25 11
20- 2 17 11 4 30 22 12 24 12 26 12
21- 3 18 12 5 31 23 13 25 13 27 1322- 4 19 13 6 1 24 14 26 14 28 14
23- 5 u 20 14 7 2 25 15 27 15 29 1524- 6 0 21 15 8 3 26 16 28 16 30 16
25-7 E 22 16 9 4 27 17 29 17 31 1726- 8 “ 23 17 . 10 5 28 18 30 18 1 18
27- 9 % 24 18 11 6 29 19 1 19 2 1928-10 «% 25 19 12 7 30 20 2 20 3 20
29-11 26 20 13 8 31 21 3 21 4 21
30-12 127 21 14 9 1 1 22 4 22 5 22

18 34 40 47 52 60 70 88 100 116 130

AGE C)F WHITEWING IN DAYS

Ap
ri
l



10
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1 

2

2

4

:

6

z

§

NUMBER OF

JUVENILE

PRIMARY

COVERTS

PRESENT

H---1---H132 + 11.2 days

75 + 14:7.days
f H63 + 11/9 days

52 + 9.8 days
I-- 1--1

4 6 + 9 * 8  days
1-

38 +8. 4 days 
---:---1

18 + 17*5 days

1 l i  1 1 1  1 1 1 1  l 1 1 1 1 __________
0 1 2  3 4 5 6 7 8  9 10 11 12 13 14 15 16 17 18 19 20

AGE OF IMMATURE WHITE-WINGED DOVE IN WEEKS

------ i-------1 u.
6 + 1 5 . 4  days
— -----1 1
days 6
LAST

5NEWEST
4

PRIMARY
3

FEATHER 2

1

1 1  1 I 1 1

Fig. 2. Conversion chart from use of whitewing primary coverts 
(Saunders, 1943) to last newest primary for determining age of 
immature white-winged doves (Stair, 1957). HH
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mile routes throughout the state were run by two men: the
driver counted mourning doves, and the passenger counted 
whitewings. The observers stopped at one mile intervals 
and listened for three minutes. Both the number of calls 
heard and the number of individual doves heard calling were 
recorded. The route was traveled in approximately two 
hours by allowing six minutes per mile; three minutes to 
listen and three minutes to drive to the next stop. In 
1959) replicate runs were made on all of these routes and 
the two days1 data compared to determine the statistical 
reliability of this method. The purpose of this survey 
technique was to determine the advent of the breeding 

" season in different parts of the state, and to establish 
an index to the annual whitewing breeding population.

A large amount of data were collected from nest 
transects, especially data covering the density of white
winged and mourning dove nests in various types of habitat. 
The relative percent of nestlings leaving the nest was 
also determined but the collection of these data was very 
time consuming and was limited to only a few areas. Conse
quently, this method proved to be inferior to results 
obtained from trapping doves and collecting wings during 
the hunting season. As a technique for evaluating the 
relative importance of different types of nesting habitat, 
the nest transect method proved to be adequate. Therefore,
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because the primary objectives were to determine the 
features of the overall nesting chronology and the 
percent of nesting success, a better method had to be 
found.

The trapping of whitewings as they flew to feed
ing areas and desert waterholes provided a greater sample 
of immature and adult.birds. In addition to the possi
bility of obtaining banding return data, the doves could 
be examined to determine sex and age ratios. The wing 
primaries of immature doves were counted to determine 
the approximate date of hatch. As in the case of nest 
transects, trapping activities were restricted to those 
few areas where doves were heavily concentrated and the 
success in trapping was highly variable and was influenced 
by the availability of alternative feeding and watering 
places.

The most reliable source that provided the largest 
sample of wings for determining hatching dates proved to 
be the collection of wings from doves taken by hunters.
The hunter checking station near Hassay ampa provided 
thousands of wings as well as other important biological 
and hunt information. Voluntary hunter checking stations, 
consisting of wing collection boxes, were located in many 
areas where hunters concentrated and provided data which 
could be tabulated later in the season after the hunting
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pressure had declined. For these reasons, the wings 
collected from hunters provided most of the data from 
which the chronology of the nesting season was determined.



RESULTS

Chronology of the Nesting Season, 1955
A total of 4135 wings were analyzed during Sep

tember 1955 of which 2159 (52.3 percent) were classified 
as young doves. Of these 2159 wings, 1561 were success
fully classified to determine the approximate date of 
hatch (Table 2). Many wings of juvenile doves could not 
be classified for hatching date because of missing pri
maries, inability to determine the newest primary and, 
in a few cases, a staggered moult probably caused by a 
premature loss of individual primaries. Such loss of 
primaries probably occurs randomly, and as such should 
not bias the sample used for classification.

Two possibilities of bias existed in determining 
the hatching dates from the presence in the sample of wings 
from: 1) young birds that had not begun to moult their
primaries, and 2) older immature doves that had already 
completed their moult. It was customary to begin the 
examination of a wing with the outer (10th) primary and 
to count back until the newest replacement primary was 
counted. The outside primaries are immature flight 
feathers and the replacement primaries are carried through 
the first winter. In some cases, the tenth primary was

15



Table 2. Classification of all wings turned in by hunters during the 
September whitewing season in Arizona, 1955«________ __________________

Age of wings Percent
Date Adults Juv's. Total Juv's.
9- 1 598 527 1125 46.8
9- 2 235 235 470 50.0
9- 3 297 325 622 52.39- 4 278 313

%
53.0

9- 5 220 227 50.8
9- 6 73 94 167 56.3
9- 7 24 36 60 60.0
9- 8 46 67 113 59-3
9- 9 43 58 101. 57.4
9-10 88 93 181 51.4
9 - H 49 102 151 67.59-12
9-13

6 24 30 80.0
9-14
9-159-16

0 1 1

9-17 4 5 99—18 5 10 15 . 57.69
9-199-20
9-21
9-22
9-23

2 0 2

9-24 4 11 15
9-25 3 28 31 84.0
9-26
9-279-28

1 3 4

Average
No.of last newest primary Total age of
9 8 7 6 5  4 3 2 1 Wings* juveniles
1 10 41 63 66 62 63 54 38 398

(days) 
57.1

0 3 10 38 35 25 31 20 13 175 56.8
1 15 38 43 42 47 35 36 37 294 58.8
1 12 38 45 54 50 54 36 39 329 57.6 •
0 9 18 13 19 20 16 15 13 123 59.90 0 7 5  10 8 8 7 4 49 56.6
2 1 1 4 6 6 4  0 4 28 60.6
0 0 0 0 0 0 0 0 0  
0 1 2 4 0  2 3 2 2

0
16 59-3

1 0 3 4 1 4 6 5  5 29 54.50 3 5 4 9 8 4  15 12 60 52.90 1 2 0 2 1 3 1 0
1

10
0
1
0
0

1 1 2  1 5 55.4
3 1 1 1 2 8 67.5

1 1  3 3 8 44.0
1 1 5 6 4 6 2 25 50.6

1 1 1 3 40.3

9-299-30 '

TOTALS: iqyg 2159 4135 52.3 _______156l
*A11 juvenile wings were not further classified as to last newest primary.
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the newest, and because all of the white-tipped primary 
coverts were gone, it was impossible to identify the im
mature from the adult whitewing from the wing. This error 
is not considered to be serious because as shown in 
Table 2, there were very few birds that had a new ninth 
primary. There would have been even fewer young doves 
with a new tenth primary.

The second possible bias may have resulted from 
the inclusion of immature whitewings that had not yet 
begun to moult their primaries. According to the chart 
which was adapted for this project (Table 1, Fig. 2), a 
young dove having no new primaries on September 1st was 
hatched after August 6th. There is no present means of 
determining the exact date of hatch. As with the previous 
bias, the numbers of such fledglings are not great enough 
to significantly affect the curve of the nesting 
chronology.

An estimate of the number of whitewings hatched 
each day of the summer of 1955 was obtained from a sample 
of 1561 immature whitewings (Fig. 3)• The daily varia
tion in the number of nestlings hatched is considerable, 
but hatching peaks occur in groups with intervals of 
several days between groups. This is especially pro
nounced during the first part of the summer. It appears 
that the first successful nesting each spring occurred
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from April 25th to 30th with subsequent hatches around 
May 10th, May 26th, June 5th, June 15th, June 23rd, etc., 
at approximately two-week intervals during the first part 
of the nesting season. As the nesting season progressed, 
the nesting periods were closer together and less dis- . 
tinguishable.

In order to determine a curve of averages, the data 
in Table 2 were arbitrarily averaged by fifteen-day inter
vals. The resulting curve (Fig. 3) shows a very definite 
peak in hatching on July 23rd. The gradual slope on the 
left would indicate a corresponding gradual increase in 
nesting intensity due possibly to repeated nesting fail
ures and subsequent increase in nesting successes as the 
birds overcame their causes of failure. Another factor 
influencing this gradual slope would be the increase in 
breeding birds as new arrivals enter the breeding popula
tion.

The sharp decline in nesting from the middle of 
July could almost be anticipated since the amount of time 
from the nesting peak to the beginning of migration is 
only six to seven weeks whereas the doves took the better 
part of three months to reach the peak.

The data in Table 2 also suggests that the gradual
increase in percent of young birds in the population as
the hunting season progresses indicates an advance
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migration of adult whitewings from Arizona. Also, it is 
significant that of the young birds remaining, the average 
age does not increase as the season progresses. This 
would indicate that as they are better prepared to migrate, 
the older of the immature birds depart in advance of the 
younger birds. Mass migration of whitewings apparently 
occurs by age groups. It was not possible to determine 
the sex of a whitewing by its wing. Therefore, it is not 
known from these data if males and females migrate at 
different times.

Table 3 and Fig. 4 compare the nesting season for 
various counties in which whitewings nest. Unfortunately, 
the sample size in some of these counties is low and the 
resulting picture of the hatch is possibly distorted. 
During the year, attempts were made to collect data from 
all "whitewing counties" in the state. Cochise, Graham, 
Greenlee and Gila Counties are the only other counties 
where whitewings are found in numbers as determined from 
call count surveys, but hunt information was lacking. The 
low percentage of nesting whitewings obtained for Yuma 
County is probably not realistic because of the low sample 
size. The percent of whitewings to mourning doves will 
also fluctuate according to the advance of the whitewing 
migration by the opening of the September hunting season 
(Table 4).
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Table 3* Number and percent of whitewings hatched during 
each fifteen day period of the summer in various Arizona 
counties from a sample of 1489 wings collected during 
September 1955 ♦______________________________ ____________

Hatching
Period

Maricopa
County

Pima
County

Pinal
County

Santa Cruz 
County

No. J l No. J l
No. J l

No. %

4/16-30 0 0 5 1.9 0 0 0 0
5/1 -15 4 0.4 2 0.8 0 0 0 0
5/16-31 36 3.4 5 1.9 3 3.1 0 0
6/1 -15 127 12.2 20 7.8 12 12.5 4 6.0
6/16-30 160 15.1 21 8.1 14 14.6 12 17.9
7/1 -15 307 29.1 80 31.0 22 22.9 23 34.4
7/16-31 354 33.4 89 34.5 41 42.9 26 38.8
8/1- 15 68 6.4 23 8.9 4 4.2 .2 2.8
8/16-31 0 0 13 5.0 0 0 0 0

Total 
Wings:1056 258 96 67
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It is significant to note (Fig. 4) that the peak 
in hatching occurs during the second half of July in all 
four counties from which adequate samples were obtained. 
There is little variation from one county to another.
Pima County whitewings appeared to start nesting late and 
finish late. Conversely, Santa Cruz whitewings appeared 
to start early and finish early. No county showed a decline 
in nesting once the nesting season was under way, and all 
four counties showed gradual increases to the same peak 
period with a sharp decline in nesting immediately after.

A statistical treatment of the 1955 data was 
attempted in several ways, but the most conclusive analysis 
is shown in Table 5 & Fig. 5 in which each of the fifteen- 
day periods were analyzed separately in order to determine 
the variability of the amount of nesting during each day 
of the fifteen-day periods. As noted previously, the 
hatch was highly variable from day to day but the overall 
average variability from one period to the other was not 
extreme. The daily variability showed a peak hatch of 
32 doves per day between July l6th and 31st ranging from 
23 to 4o per day at the 90 percent confidence level. One 
method of reducing this variability would be to measure 
each of the newest primaries in order to better determine 
the exact date of hatch. In order to accomplish this, 
more data concerning immature primary growth rates would

23
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Table 4. Classification of dove hunt data contributed 
by 1287 hunters during the September season, 1955 •____

County
Hunters
Contacted

Mourning
doves
taken

White-
wings
taken

Percent
whitewings

Maricopa 728 3001 3238 51.8
Pima 303 l6o4 738 31.7
Pinal 79 • 140 218 60.8 .
Santa Cruz 96 456 137 27.8
Yuma 48 338 56 14.4
Mohave 24 302 0 --
Yavapai 9 43 1 22.7

TOTALS 1287 5880 4388 42.6
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Table 5« Confidence limits of average number of white- 
wings hatched per 15 day intervals in Arizona, 1955.*

Date
No.
of

Days
Average No. 
of Hatches 
per day

Range of Hatch 
per day

April 15-30 4 1.50 .82 to 2.18
May 1-15 4 1.50 .82 to 2.18
May 16-30 7 6.97 2.31 to 11.63
June 1-15 13 12.54 4.38 to 20.70
June 16-31 8 25.88 11.17 to 40.59
July 1-15 15 29.00 18.31 to 39.69
July 16-31 16 32.06 24.17 to 39.95
August 1-15 10 9.80 2.10 to 17.50
August 16-30 5 2.60 0.73 to 4.47
*At 90 percent confidence.
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be required. Regardless of the inaccuracies of the age 
chart used, the overall chronology of the nesting season 
would not change. It may shift to the right or the left 
but only a short distance, possibly no more than a week.
In any case, allowing for minor inaccuracies, the peak of 
nesting occurs in the latter part of July with the 
second and third heaviest nesting periods during the 
first part of July and the latter part of June (Fig. 5)•

Chronology of the Nesting Season, 1956-1959
During each of the four years from 1956 through 

1959 the peak of the whitewing hatch occurred during the 
month of July (Fig. 6). Most wings collected for analysis 
were from Maricopa, Yuma, and Pima Counties (Table 6).
The number of young hatched during July varied from 40.1 
percent of the total summer's hatch in 1957 to 78.1 per
cent in 1956. The average for the entire four years 
showed that 49 percent of all whitewings were hatched in 
July.

The next highest production was in June when an 
average of 23*9 percent of the whitewings were hatched. 
During some years, however, nesting success in August 
exceeded that in June. August had a more consistent 
hatch however, varying only 12.5 to 22.8 percent whereas, 
the June hatch fluctuated from 9*3 to 36.2 percent.
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Table 6. Number and percent of white-winged doves hatched 
in three counties of Arizona as determined from wings col- 
lected during the September dove season, 1956-1959•
County 1956 1957 1958 1959 1956-59
MARICOPA No. % No. % No. % No. 0 NoT
April — 32 TT4 T 03 T74 — 26 075 ' 2 o.l 163 T7o
May 11 0.5 1501 19.8 190 3.9 147 8.7 1849 11.3
June 120 5-4 1817 23.9 1770 36.3 268 15.8 3975 24.2 '
July 1829 81.7 3050 40.2 2286 46.8 8l4 48.0 7979 48.6
August 244 10.9 1116 14.7 608 12.5 465 27.4 2433 14.8
Sept. 3 0.1 5 0.1 8 0.1
Totals 2239 7592 4bbo lb9b lb407
PIMA
April
May 7 3.8 1 1.6 32 4.9 40 4.4
June 39 20.9 3 30.0 18 29.5 102 15.9 162 18.0
July 109 58.6 7 70.0 29 47.6 346 53-8 491 54.6
August 31 16.7 12 19.7 163 25.4 206 22.9
Sept. 1 1.6 1 0.1
Totals ib 6 10 61 b43 900

YUMA
April No
May 4 2.8 2 2.0 Data 127 13.3 133 H . l
June 25 17.5 11 H . l in 250 26.3 286 24.0
July 67 46.8 82 82.8 1958 453 47.6 602 50.4
August 46 32.2 4 4.0 122 12.8 172 14.4
Sept. 1 0.7 1 0.1
Totals 143 99 952 1194

TOTALS—
ALL 3
COUNTIES
April 32 1.2 103 1.3 26 0.5 2 0.1 163 0.9
May 22 0.9 1503 19.5 191 3.9 306 9-3 2022 10.9
June 184 9.3 1831 23.8 1788 36.2 • 620 18.8 4423 23.9
July 2005 78.1 3139 40.8 2315 46.8 1613 49.0 9072 49.0
August 321 12.5 1120 14.5 620 12.5 750 22.8 2811 15.2
Sept. 4 0.2 5 0.1 1 0.02 10 0.05
TOTALS 2568 7701 4941 3291 18501
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The hatch in May was also inconsistent, varying from 
0.9 to 19.5 percent.

A comparison of the fluctuation of the hatch in 
all counties from which data were collected shows a 
definite consistency (Figs. ?, 8 and 9)« The hatch in 
Pima County fluctuated the least during the entire four 
years.

With reference to the variability of nesting from 
one county to another, the most obvious inconsistency is 
a lack of nesting in the month of May in Maricopa County 
(Fig. 7). For some reason, the onset of nesting seems to 
fluctuate the most in this county. Because Tucson is 
approximately 1200 feet higher than the Maricopa County 
areas and about 2200 feet higher than Yuma, the effect 
of elevation on the advent of nesting may also be signifi
cant. There were some years however, when Maricopa County 
whitewings began nesting before the Yuma whitewings. 
Factors other than elevation alone probably influence 
the advent of nesting.

The numbers of whitewings hatched during April and 
September were insignificant. It has been a matter of 
considerable speculation by many conservationists as to 
the amount of nesting during the month of September, and 
the possibility that large numbers of young birds are left 
on the nest after the parents have been shot during the
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hunting season. Information herein, shows the numbers of 
young hatched in September to be less than one percent.
It is apparent that the end of the nesting season is more 
abrupt than the onset of the nesting season, as seen in 
figures 6 through 9. The curve on the right side of the 
graphs show a sharper decline from the peak of nesting.
The highest percent of young hatched in August was in 1959 
(Fig. 6) when 22.8 percent of the hatch occurred in this 
month. The average hatch for August was 15.2 percent.

• The date of the sample may influence to some extent 
the hatching data shown for September since most of the 
wings were collected during the first part of September.
If there were a significant late hatch in September how
ever, it would undoubtedly make a larger showing in the 
August data. Consequently, if August were the peak month 
of hatching, it is probable that the collected wings would 
very definitely indicate this to be true. Such is not 
the case.

It can be concluded from this information that a 
September 1st opening for the whitewing hunting season 
does not significantly affect the production of young 
even in years with late nesting seasons. This is further 
substantiated by the fact that in most years the fall migra^ 
tion of whitewings from Arizona is well under way by 
September 1st (Stair, i960).
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Influence of Weather on Nesting

The summer months within the whitewing range in 
Arizona are generally hot and dry until about July 1st 
when the rains usually commence (Appendix B-l, Fig. 10). 
Once the rains begin, they are of short duration, lasting 
only an hour or less and usually accompanied by high winds 
(Fig. 11 and Appendix B-2 and B-3)• July and August 
normally receive most of the summer precipitation with 
September and October gradually drying until the winter 
rains begin in early November.

The annual average precipitation ranges from less 
than four inches at Yuma to 7.11 inches at Phoenix and 
IO.36 inches in the Tucson area (Appendix B-l). Half of 
this precipitation is received during the summer months.
It is therefore during the most adverse weather by human 
standards that the peak of the whitewing hatch occurs in 
the Arizona desert areas; the hottest, windiest, wettest, 
most humid part of the year.

It is during this period of the year that the most 
prolific growth of plants and fruit appear on the deserts. 
The Saguaro (Carnegia gicantea') blooms in May and June and 
bears red fruit the latter part of June. During July and 
August, this fruit is the primary food of the whitewing 
until maize and safflower crops mature in the irrigated 
farm lands of the valleys.
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While trapping white-winged doves at Sand Tanks 

Well, 23 miles southeast of Gila Bend in June of 195^ and 
1955, I observed no young whitewings coming to water 
until the end of June when the summer rains began. Adults 
were definitely nesting at this time. Males came to water 
early and late, and females came to water during the mid
dle of the day (Stair, 19575 P. 30). Also the few nests 
that were found along the sand washes and desert hills 
contained eggs. It appeared that the hatch in this 
desert location occurred with the advent of summer rains.

. There were many young observed in nests during 
June in the valleys. The wings collected for this study 
were taken primarily from areas adjacent to these valley 
nesting thickets. Furthermore, banding studies show that 
whitewings raised on the deserts migrate directly into 
Mexico without first congregating in the valleys and are 
less vulnerable to the hunters' gun (Stair, 1957j P. 29)• 
It can be concluded that for the most part, the data 
contained herein were obtained from whitewings raised in 
the lower irrigated valleys of Arizona.

In Maricopa County, the summer rainfall appears 
to have influenced the beginning of nesting in each year 
from 1956 through 1959 (Appendix C-l, Fig. 12). In 1956, 
neither the summer rains nor the hatch of whitewings com
menced until July. In 1957, 21 percent of the hatch and
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23 percent of the summer precipitation occurred by May.
In 1958, 40.7 percent of the young were hatched by June 
and the rains were early with 22.6 percent received by May. 
In 1959j as in 1958 both the rains and the nesting season 
did not begin until July. There appears to be a definite 
relationship between the advent of the summer rains and 
the nesting. There are undoubtedly other factors which 
influence nesting during the season, but severity of wind 
and intensity of rain do not affect the overall nesting 
success. Local storms undoubtedly affect nesting in that 
locale.

The influence of temperature on the advent or suc
cess of the nesting season is less obvious than rainfall. 
Maximum daily temperatures were relatively stable during 
the years 1955-1959 with the highest temperatures in July 
(Fig. 13, Appendix B-5). The only exception was 1958 
when the month of August was hotter than July. The peak 
in nesting occurred as usual in July and the number of 
doves hatched in August was no higher than in other 
years.

An attempt to correlate the average minimum 
temperatures with the nesting success shows that there may 
exist a relationship between the early summer temperatures 
and the advent of hatching, but the August and September .



1251-

4l

Average maximum temperatures

lOOh

751-

----- Phoenix, 1933-53-
----- Tucson, 1892-1954
... Yuma, 1931-54

501-

Average minimum temperatures

25b-
APRIL MAY JUNE JULY AUGUST SEPT.

Fig. 13• Average maximum and minimum daily tempera
tures for three weather stations located within the 
white-winged dove range (Smith, 1956).



42

temperatures are apparently not related to the hatch 
(Fig. 14). The earlier nesting of whitewings in the 
lower elevations may be attributed to the higher minimum 
temperatures at the beginning of the nesting season. Texas 
whitewings in the Lower Rio Grande Valley nest earlier 
than Arizona whitewings. The peak in nesting is also
..earlier in Texas (Saunders, et al., 1968, p. 128). High

■ ■ " ,  .

minimum temperatures in Texas may be responsible.
Summer rainfall and temperatures for the principal 

weather stations in each of the three primary whitewing 
nesting counties have been plotted with the curve of the 
whitewing nesting season (Figs.15 and 16). The whitewing 
hatch is shown by percentage each month for the years 
1956 through 1959• As demonstrated before (Fig. 6) the 
typical nesting curve is a gradual slope on the left to a 
peak in July and a rapid decline in August and September. 
The peak in rainfall occurred in July during 1956 and 
1958, and in August during 1957 and 1959- As in Maricopa 
County, it is apparent that early rainfall contributes to 
an early nesting season.

In 1956, very little rainfall was received until 
July and the nesting was also delayed until July. In 
1957, it rained in April and May, and 20 percent of the 
years * young whitewings hatched in May and 24 percent in 
June. In 1958, early rains in April and little rain in
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May did not bring an exceptional May hatch, but the June 
hatch was the highest of any of the four years of compari
son producing 36 percent of the years' whitewings. In 1959 
as in 1956, the rains were late and the dove hatch was 
delayed, with only 9 percent of the hatch occurring in 
May and 19 percent in June. An early nesting season also 
contributes to a more productive whitewing hatch (Fig.17).

Another effect of rains on the nesting season is 
the apparent prolongation of nesting due to late rains.
In 1957 and 1959, the peak in the summer rains occurred 
in August and the nesting was extended into August longer 
than usual. In 1957, 15 percent of the hatch occurred in 
August and in 1959, when almost two inches of rain fell 
in August, the whitewing hatch was extended to account 
for 23 percent of the summer hatch. This was the highest 
hatch recorded for August.

Productivity of Whitewings
The final.evidence of the degree of nesting success 

is the number of young that enter the fall population. The 
fact that a young dove had left the nest did not assure 
that it would survive to the flying stage. I have 
observed that there is a period of from two to three 
weeks after leaving the nest that the young dove is 
relatively flightless and therefore essentially helpless.
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His ability to survive depends on parental care, avoid
ance of flooding waters and heavy rains, escape from 
predators, and otherwise a considerable amount of good 
fortune.

In addition to providing final proof that the 
young had survived the nestling state, wing collections 
afforded a much larger sample than could be provided by 
any other means. A total of 43,557 dove wings were col
lected from hunters during the five year period from 1955 
through 1959 (Table 7). All of the wings were classified 
to determine the percent young in the harvest, but only 
a sample of these were further analyzed to determine the 
date of hatch for young birds.

Table 7 shows the annual production of white
winged doves to range between 49 percent in 1956 to 64 
percent in 1957, with an average annual production of 
59 percent. In terms of the actual number of successful 
nestings where the average clutch size is two eggs, this 
would be slightly more than one successful nest per pair 
of whitewings for the entire summer. It takes approxi
mately one month for a pair of whitewings to complete a 
nest, lay eggs, hatch them and brood the young, and the 
nesting season is approximately four months long (May 
through August). On this basis, the average pair of 
white-winged doves apparently manages to nest successfully' 
only once in four attempts.

48



Table ?• Classification of white-winged doves by age from 
wings collected in five Arizona counties, 1955-1959♦

49

County 1955 1956 1957 1958 1959MARICOPA
Total wings 3592 883 16809 10746 8454
Adult 1656 4o4 6l49 5006 3210
Juvenile 1936 479 10660 5740 5244
Percent Juv. 53-8 54.2 63.4 54.4 62.03

PIMA
Total wings 736 479 36 111 175Adults 394 293 20 49 64
Juveniles 342 186 16 62 111
Percent juv. 46.5 38.8 44.4 55.8 63.4

COCHISE
Total wings * 8 * * 2
Adults 7 2
Juveniles 1 0
Percent juv. - -

SANTA CRUZ
Total wings 144 102 0 60 27
Adults 76 63 26 13Juveniles 68 39 34 14
Percent juv. 47.2 38.2 56.7 51.8

YUMA
Total wings 72 298 61 454 308
Adults 18 139 8 149 101
Juveniles 54 159 53 305 207Percent juv. 75.0 53-4 86.9 67.2 67.2

STATEWIDE
Total wings 4544 1770 16906 11371 8966
Adults 2144 906 6177 • 5230 3390
Juveniles 2400 864 10729 6l4l 5576
Percent juv. 52.8 48.8 63.5 54.0 62.2

*No data available primarily due to the small numbers of 
whitewings available to hunters during the season.



Figure 17 shows a comparison of relative nesting 
success in three "whitewing" counties for the five-year 
period. Except for 1956, Yuma County whitewings were 
more successful in producing young birds than Maricopa 
or Pima Counties. The reason for this could be the lower . 
elevation, and warmer temperatures earlier in the year.
This would permit the Yuma doves to begin nesting earlier; 
lower temperatures reduce the incidence of chilled eggs 
and nestlings. The same reasoning would explain why the 
Maricopa County doves are usually more successful than 
the Pima County birds.

Another contribution to high whitewing production 
may be the early advent of the nesting season (Fig. 18).
In years when nesting started early as indicated by the 
percent of young hatched in the months of April, May and 
June, the percent of young in the fall population of birds 
was correspondingly larger. As shown in Figure 18, the 
years of 1957 and 1959 were years of high whitewing 
production. It is also during these years that almost 
50 percent of the entire summers' production occurred in 
the early months of the summer. Early summer nesters were 
thus able to nest again in July and thereby increase their 
productivity. In 1955 and especially in 1956, the early 
summers! hatch was low and the resulting fall production 
was less than the 5-year average of 56.3 percent.

50
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White-Winged Dove Surveys

Mourning dove call count surveys were conducted 
in Arizona since 1952 during the last week in May (Appen
dix A). The purpose of these surveys has been to meas
ure the relative variations in the breeding dove population 
from year to year. With this same objective in mind for 
white-winged doves, I scheduled whitewing call count 
surveys in 1957 to be conducted simultaneously by a 
passenger on the survey (the driver of the vehicle con
tinued counting mourning doves as in the past). In order 
to determine the reliability of this method for white
winged doves, the 1959 surveys were conducted in replicate 
and statistically analyzed. The primary question was to 
determine if there was any significant difference between 
surveys made on consecutive days.

Results were tabulated to permit comparison of 
the first and second days * run on the entire 21 survey 
routes as though they were run as one continuous route. 
This system permits the analysis of the survey data by 
two methods (Table 8): 1) the total number of doves
heard and total number of calls heard on each route the 
first day (R^) as compared to the second day (Rg), and 
2) an analysis of the total number of doves and calls 
heard by stop number. Column R^ shows the total number
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Table 8. Results of the 1959 replicate white-winged dove call count surveys in Arizona, analyzed by route and stop number.

ANALYSIS BY ROUTE NO. ANALYSIS BY STOP NO.
Doves Calls Doves Calls

Rt. Heard Heard Stop Heard Heard
No. County R1 r 2 R1 r 2 No.. R1 r 2 R1 r 2
T ™ Graham 32 2 1 152 125 1 25 19 95 51

2 Graham 1 1 8 3 2 20 13 82 713 Santa Cruz 65 63 212 256 3 17 18 77 154
5 Pima 43 28 163 118 4 30 21 111 158
5 Maricopa 30 22 151 138 5 37 22 173 l4o6 Maricopa 77 64 468 590 6 43 35 232 229
7 * * * * * 7 36 32 187 2258 Maricopa 45 31 218 186 8 43 38 277 315
9 Maricopa 66 57 388 421 9 22 24 128 109

10 Pima * * * * 10 21 20 96 9911 Greenlee 1 2 9 10 11 27 17 103 112
12 Yavapai * * * # 12 43 34 258 187
13 Coconino * * * * 13 23 17 144 9614 Yuma 48 56 210 375 l4 15 19 77. 106
15 Mohave 30 26 131 107 15 33 19 160 108
16 Maricopa 21 • 10 82 5§ 16 25 13 124 59
17 Santa Cruz 39 28 310 148 17 26 25 140 12518 Navajo * * * * 18 21 12 91 37
19 Yuma 48 26 227 110 19 25 23 126 166
20 Coconino * * * * 20 21 16 80 9121 Cochise 3 2 30 20

TOTALS 549 437 2759 2bbd 549 437 2759 2668
Averages: Hit 29*1 I t l i l 172*9 ! 133*:
Sum iof Diffs: -112 - 9 1 . -112 91
56 of Differences: 20.4 3 .3 20.4 3.3
Mean of Diffs: - 7.467 - 6 .067 • 5 .5 5 - 4.55
Std. error of Mean: 1.99 6 .2 3 1 .1 9 9.23
# of routes (stops)l: 15 15 , 20 20
C ompu t e dn t" value: - 3.752 - 0 .974 • — 4.676 - 0.493
Significance of Diff: High None High None
*Rt,Nos, 7, 13* 20 emitted— no data; Rt.Kos. 10, 12, and 18 were surveyed but no whitewings were heard.

**Difference between surveys are either not significant (NONE) 
at 95% confidence, or highly significant (HIGH) at 99% confidence .
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of doves and calls heard on all survey routes at each 
stop number on the first day. Column Rg gives the number 
heard the second day.

The obvious fact was that on almost every survey 
route, the number of doves and calls heard were less on 
the second day. These surveys were conducted within the 
same week but not on the same day of the week. We can 
therefore eliminate any effect caused by a change in the 
statewide weather conditions from one day to the next.
Also, it is highly improbable that there actually were 
consistently fewer whitewings calling on the second day. 
Therefore, it can only be concluded that the decrease is 
due to observer bias. The observers may have been less 
observant on the second day, or after having made the 
survey one day, they were more particular in distinguishing 
whitewing calls from other bird calls, traffic noise, pump 
noises, etc. Whatever the reason, it is probable that this 
bias may affect the reliability of annual surveys.

The second problem is in the interpretation of the 
results. As shown in Table 8, the difference in the 
number of doves heard calling from one day to the next 
is more significant than the total number of calls heard. 
The larger sample size probably is- responsible for a lack 
of significant difference.



While making a call count I found it is easier to 
count the total number of calls than to distinguish between 
individual doves that are calling. Many times it was noted 
that one dove would quit calling and another would immedi
ately start. If they are located in the same general 
direction from the observer, it is difficult to determine 
if one dove stopped calling and started again, or if there 
were actually two doves calling. When more than five or 
six whitewings were calling near the listening post, it 
was especially difficult to separate individuals. Here 
again, it is the total number of calls heard that is the 
more reliable figure. Whether making call count surveys 
in the field or analyzing the data, the total calls 
heard are more reliable as an indicator of the number of 
calling whitewings along a given route.

The basic work of determining the significance of 
a calling whitewing and the most optimum time of year has 
not yet been accomplished. There is currently no better 
method available, and the use of call count surveys for 
whitewings may eventually prove to be a reliable indica
tor of breeding dove populations.
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DISCUSSION

The most desirable means of establishing a cri
teria for determining the age of immature whitewings 
would involve the examination of large numbers of known- 
age wild whitewings. This was attempted in the San Xavier 
thicket where nestlings were banded shortly after hatch
ing. Doves were trapped at a nearby feedlot, but none of 
the banded nestlings were caught in the traps. It is 
possible that mortality of young was increased by banding 
the nestlings.

It was therefore felt that by using criteria 
established by Saunders (1943), and by observing the 
advent of the whitewing nesting season, a reasonably 
accurate technique for determining the age of immature 
whitewings could be developed. I believe the results 
were successful. .

Several biases exist in the procedure, but none 
seriously affect the overall chronology of the nesting 
season. Any error would only tend to lengthen or shorten 
the calculated nesting season or increase or decrease the 
percentage of hatch in a given month, but the error would 
be negligible. The chronology would remain the same. The 
1955 data were treated statistically in order to determine
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the amount of variability from one fifteen day period to 
another through the summer. Considerable variability 
existed between adjacent periods, but data from subsequent 
years showed consistency in the chronology of nesting each 
summer and for various localities during the same summer.

The greatest natural influence on the nesting 
chronology of whitewings appears to be the effect of 
spring rainfall in hastening the advent of nesting. Summer 
storms did not appear to have any detrimental influence, 
probably due to the short duration and limited locale. 
Higher minimum daily temperatures at lower altitudes 
appear to permit earlier nesting also, but the abrupt 
cessation of nesting in the fall appeared to be influ
enced by factors other than rainfall and temperature.

There are undoubtedly many factors besides weather 
that affect local variations in nesting chronology and 
subsequent production of white-winged doves. These 
factors also influence the distribution of the whitewing 
populations. During the course of this study, many of 
these became evident but it is beyond the scope of this 
paper to discuss each of these influences at length. This 
discussion has been restricted to climatic factors which 
cannot be altered, but for purposes of management' when 
better understood, can provide predictions of low or high
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productivity from one area to another or from year to 
year. This should also permit a better evaluation of 
the results of environmental changes.

As an example, since productivity near Yuma is 
apparently greater than in the higher elevations, it 
would be far more expedient to develop or preserve 
whitewings nesting habitat in Yuma County than in Mohave 
or Cochise County. A mesquite thicket near Yuma would 
raise more whitewings per acre than the same development 
along the Big Sandy near Wickieup or Gila River near 
Safford. The preservation of 100 acres of phreatophytes 
along the lower part of the Gila River would produce more 
whitewings than 100 acres of thickets along the San Pedro 
near Mammoth. This elevation and temperature influence 
would also help explain why mesquite thickets along the 
San Pedro River have fewer whitewings than the thickets 
in the Arlington area southwest of Phoenix.

There are many natural and man-made causes which 
can conceivably increase or decrease whitewing populations 
in Arizona. These are shown in Table 9* Some of the 
factors are relatively obvious; others may be speculative; 
and a few may be debatable as to the amount of influence 
they may exert. Some factors cannot be controlled; others 
may be controlled if they become important and if it is 
economically feasible to do so.
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Table 9* The Balance Sheet: Factors that affect white-
winged dove populations in Arizona.____  •

INCREASE DECREASE
Natural Causes

Reproduction factors: 
Favorable summer weather 
Early rains (April,May) 

Adequate parental care 
Winter rains (food prod.
for early migrants) 
Summer floods(growth of 
thickets & food)

Buffer species (avert 
predation)
Immigration

"Summer storms (or spring 
drought)
Late rains, July, Aug. 

Nest desertion by parents 
Winter drought— no spring 
food in deserts.

Summer floods— chilled or 
drowned nestlings.

Direct predation of doves
Buffer species (attract 
predation & carry di
sease)

Emmigration 
Diseases 
Parasites 
Accidental losses 
Density (strife and 
competition)

Starvation of young 
Lack of available water

Man-made Causes
Grain crops
Protective laws 
Erosion control 
Desert water developments 
Predator control 
Mesquite invasion of 
grasslands

Control of range fires 
Hunting (reduction of 
overpopulation)

Removal of nesting 
habitat:
Clear-land farming 
Mesquite wood cutting 
Thicket fires 
Reduction of ground 
water

Flood control practices 
Reduction of food supply 
Plow-under of stubble 
Stubble field fires 
Nongrain crops 
Depredation control 

Use of weed killers 
Overgrazing 

Hunting (legal and 
illegal)Urban housing develop
ments

Water pollution 
Mining 'developments 
Other land developments
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The optimum habitat for the white-winged dove is 

apparently a man-influenced environment. Many "natural" 
areas have few whitewings compared to cultivated areas.
It is doubtful that a mesquite thicket alone would provide 
an adequate breeding site for whitewings. But, when 
accompanied by adjacent hillsides of saguaro cacti and 
fieldsof grain crops, the area becomes more inviting to 
nesting whitewings. In this respect, the activities of 
man have greatly benefitted the white-winged dove in 
Arizona and it is probable that there were more whitewings 
in the 1950's than before Arizona was inhabited by the 
white man. Continued development of whitewing areas such 
as the clearing of phreatophytes from river bottoms, 
production of non-grain crops, and habitat destroying 
land development, may eventually prove detrimental to 
the existence of the whitewings, mourning doves and other 
birds. This has already occurred in areas near Phoenix 
where citrus groves and croplands have been cleared for 
housing developments, shopping centers and industrial 
plants. The magnitude of the effect of many influences 
may be debatable, but the detrimental or beneficial aspects 
of habitat modifications are basic to survival of the 
species.



APPENDIX A

MAP OF WHITE-WINGED DOVE RANGE IN ARIZONA
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*• Wing collection boxes(18) 
O  Hunter check stations (1,) 

— 0  Nesting colonies (3)

—  Northern limit of whitewing range 
— » Dove survey routes (21) 
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WEATHER DATA WITHIN THE WHITEWING RANGE
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Bl. Precipitation data at three weather stations 
within the whitewing range in Arizona, 19.21-50 (Smith, 
1956).__________________ __________________________________ _
Location

and
Elevation Apr. May June July Aug. Sep.

Tot.
Sum
mer

Annual
Precip.

Phoenix 
1114 ft. 0.37 0.16 0.06 0.68 0.90 0.95 3-12 7.11
Tucson 
2558 ft. 0.34 0.19 0.30 1.67 2.11 1.43 6.04 IO.36
Yuma 
135 ft. 0.13 0.02 0.01 0.25 0.57 0.52 1.50 3.38
Average- 3 stations 0.28 0.12 0.12 0.87 1.19 O.96 3.55 6.64

- B2* Rainfall intensities: Average number of days
with 0.01 inches or more of precipitation (Smith, 1956).
Location Apr. May June July Aug. Sep. Tot.

sum.
Tot.
arm.

Phoenix-
City

1896-1953
2 1 1 5 5 3 17 38

Tucson- 
U of A. 
1891-1954

2 1 1 9 9 5 27 48

Yuma-
City
1911-1953

1 * * 1 2 1 5 15

*Less than one day.
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B3- Wind velocities at Tucson, Phoenix and Yuma, 

Arizona during summer months. (Smith, 1956)___________.
Location Apr. May June July Aug. Sept.
Tucson- 
U. of A. 
1929-44

Average
Maximum

6.8
34..

b.6 b.b 6.5
30 29 4? 44*9

8.1
35

Phoenix
1946-54 60'̂ 5.8 5.6 5-9

37 35 48 65*3 4 - 3
Yuma
1894-54
1911-54

6.6
47.

6.4 5.7 6.1
37 4l 51

5.754 s i r

B4. Summer temperature data at three weather 
stations located within the whitewing's range in Arizona. 
(Smith, 1956)
Location Years Apr. May June July Aug. Sept.
Phoenix 1933-53
Elev. 1114 
Avg. high 
Avg. low

97.539.8
104.6 111.5 113.3 48.6 55.8 67.1

111.2
66.1

109.0
57-6

Tucson 
Elev.2412 
Mean high 
Mean low

1892-1954

t : i 100.4 107.8 107.5 
42.9 51.6 63.8 105.163.6

103.0
53.0

Yuma 
U.Valley 
Exp.Farm

1931-54

Elev. 13< 
Mean high 
Mean low

3
S : 8 105.0 110.2 112.6 

46.0 52.0 61.7 111.962.4
110.4
52.5
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B5. Rainfall and average minimum temperature for 
the summer months at Phoenix, Tucson, Yuma, 1 9 5 6 - 5 9 _____

1956 1957PHOENIX: Rain Temp Rain Temp 
April 0.03 52.2 0.12 52.0 
May T 61.7 0.43 59-7
June 0.01 72.3 0.26 72.4
July 0.92 75-9 0.72 79-6
August 0.46 72.2 O.85 76.8
Sept. 0.02 69.3 0.00 68.4
TUCSON:
April 0.37 49.5 0.20 50.1
May T 58.5 O.76 56.3
June 0.08 70.7 0.23 70.6
July 1.40 72.5 2.54 75.5
August 1.72 70.8 1.54 73.4
Sept. 0.11 67.9 0.72 65.7
YUMA:
April T 54.3 0.10 55.8
May 0.00 62.2 0.00 60.2
June T 72.1 0.00 74.2
July 0.20 77-2 T 81.7 
August 0.00 74.1 1.03 79*2 
Sept. T 75.30.0072.5
AVER
AGES:

April 0.13 52.0 0.14 52.9
May T 60.8 0.40 58.7
June 0.03 71.7 0.16 72.4
July 0.84 75-2 1.09 78.9
August 0.73 72.4 1.14 76.5
Sept. 0.04 70.8 0.24 68.9
Total
Rain: 1.77______ 3.17

1956-591958 1959 Average
Rain Temp Rain Temp Rain Temp 
0789 52.7 0.05 59-3 0.27 5472 0.08 66.2 T 62.2 0.13 62.4
0.05 74.6 T 75.9 0.08 73-8
0.31 80.2 0.45 81.9 0.60 79.4 
0.72 81.3 1.36 77-6 O.85 77-0 
2.25 74.4 0.04 70.8 0.58 70.7

0.96 49.6 0.10 55.1 0.4l 51.1 0.06 63.4 0.00 58.0 0.20 59.1 
0.53 69.2 0.11 71.4 0.24 70.5 5.20 74.0 3.38 74.5 3.13 74.1 0.08 83.0 4.31 71.4 1.91 74.6
1.93 66.9 T 66.6 0.69 66.8

0.01 56.9 0.01 60.9 0.03 57.0 0.05 69.1 0.03 62.6 0.02 63.5 
T 73.9 0.00 76.7 T 74.2 1.07 79-0 0.11 83.9 0.34 80.4 0.08 83.0 0.11 80.8 0.30 79.4 
T 75.2 0.02 71.6 0.00 73.9

0.62 53.1 0.05 58.4 0.24 54.1 0.06 66.1 0.01 60.9 0.12 61.6 
0.19 72.6 o.o4 74.4 0.11 72.5 
2.19 77.7 1.31 80.1 I.36 77.9 
0.29 82.4 1.93 76.6 1.02 77-0 
1.39 72.2 0.02 69.7 0.42 70.4

4.74 3.36 3.27

*Total inches of rainfall and average minimum temperatures 
for each month were recorded at Phoenix Weather Bureau, 
University of Arizona weather station at Tucson and Yuma 
Weather Bureau.(Smith 1956)
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' jCl. Tabulation of white-winged dove hatch and rain
fall for Maricopa County to determine if relationship exists 
for the years 1956-59.__________________ •__________ _______i_

WHITEWING HATCH SUMMER RAINFALL
Year Doves Cumm. $6of Inches Cumm. foot
Month Hatched Total Hatch of rain tot. Total
i~95b
April 32 32 1.43 .03 .03 2.08
May 11 43 1.92 .00 .03 2.08
June 120 163 7.26 .01 .04 2.78
July 1829 1992 88.7 .92 .96 66.6
Aug. 244 2236 99.9 .46 1.42 98.0
Sept. 3 2239 100. .02 1.44 100.
1957April 103 103 1.36 . 0.12 0.12 5.04
May 1501 1604 21.1 0.43 0.55 23.1June 1817 3421 45.0 0.26 0.8l 34.0
July 3050 6471 85.2 0.72 1.53 64.2
Aug. 1116 7587 99. 0.82 2.38 100.
Sept. 5 7592 100. 0.00 2.38 100.
1958
April 26 26 0.53 0.89 .89 20.7May 190 216 4.43 0.08 .97 22.6
June 1770 1986 40.7 0.05 1.02 23.7July 2286 4272 57.5 0.31 1.33 30.9Aug. 608 4880 100. 0.72 2.05 47.7Sept. — — — — 4880 100. 2.25 4.30 100.
1959April 2 2 0.12 0.05 0.05 2.63May 147 149 8.8. T .05 2.63June 268 417 24.6 T .05 2.63July 8l4 1231 72.5 0.45 • 50 26.3Aug. 465 1696 100. 1.36 1.86 98.0
Sept. 0 1696 100. 0.04 I .90 100
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