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INTRODUCTION

The Gambel quail (Lophortyx gambelii) is Arizona’s 
most important upland game bird. It is not only important 
as a game bird but has great esthetic value to hunter and 
non-hunter alike. There is a need for better understanding 
of quail mortality and the causes for periodic low popula
tions. Because the highest mortality probably occurs dur
ing the period of nesting and raising of young, more infor
mation on the nesting and rearing seasons is needed.

To gather information on the nesting and rearing 
seasons I selected three desert areas which had relatively 
high quail populations. In each area quail behavior was 
studied, nesting chronology, nesting success, and causes 
of mortality were recorded. Most observations were made 
from concealed positions with the aid of binoculars. Sys
tematic searches for nests were conducted and data was 
gathered on number of eggs, hatching success, and dates of 
nesting. Brood count routes were selected to aid the chro
nology study and add information to rearing success.

Scientific names given in this paper are from:
a. Birds - A. 0. U. Checklist Ed. 4, 1931.
b. Mammals - Miller and Kellogg (1955).
c. Plants - Kearney and Peebles (1951).
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Because locating nests for observation was extreme
ly important for this study, I had to devise a method which 
would insure finding enough nests to provide sufficient 
data. Two methods were tried with considerable success.
The first method consisted of dividing the study areas into 
plots of approximately five acres in area and systematical
ly searching for nests. This proved very time consuming 
and while successful, definitely limited the amount of area 
that could be covered.

The second method required the use of a trained 
bird dog. For this type of work, a breed with certain 
characteristics was necessary. It was very important that 
the dog thoroughly work the cover close to the hunter.
This requirement eliminated the wide ranging pointers and 
setters and brought about the choice of a Weimaraner. The 
Weimaraner does not range as widely.and allows the worker 
to be close to the dog when a nest is found. By using a 
dog, the areas could be divided into much larger sections 
and much more area could be covered in a relatively short
er time. The dog worked the cover thoroughly and pointed 
the hens.sitting on nests. This worked very well except 
for the one^disadvantage of locating only the nests with 
birds sitting on a clutch of eggs. The nests with no hen 
present were by-passed by the dog and sometimes missed by 
the worker. Use of the dog however was.indispensable and
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3
many nests were found which would otherwise have been 
missed. Figure 1 shows the dog used to locate nests.

Various census methods were studied to find a 
better or an additional method of census of Gambel quail 
in Arizona. At the present time the Arizona Game and Fish 
Department uses a late summer roadside count survey which 
gives data on summer populations and young-adult ratios. 
The survey is conducted in late summer by teams consist
ing of a vehicle driver and a quail counter. These teams 
slowly drive over pre-determined routes by car and sep
arately count singles, pairs, and broods throughout the 
quail range in Arizona. Each route is run twice, the 
first being started at daybreak and the second that eve
ning just before sundown. A mean of the two runs is 
then established which gives a fairly reliable yearly 
trend. It is thought that an additional method that 
would give a trend for spring populations also would be 
advantageous.

Several methods were examined for possible use in 
Arizona. The first method which has been successfully 
used involves using trained bird dogs. Two men with dogs 
walk along randomly selected mile-long transects and count 
the quail that flush from the cover. This method was 
ruled out because of the running habit of Gambel quail.
An accurate count would be impossible with the birds evad-
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ihg the dogs by running ahead and to the sides of the tran
sect line.

Another reliable method is the drive census. This 
can be done by a crew of beaters driving the birds past 
counters or the birds can be counted by the drivers them
selves. This requires too many workers and is thus too 
costly and slow for use for an entire state.

Several variations of the rope census have success
fully been used in some states. Basically this method con
sists of dragging a long rope between two men which flush 
everything between them. Lehman (1941) used automobiles 
in dragging long heavy ropes to flush quail. Also, Glading 
(1941) described a variation of this technique by using 
two to four horsemen riding along parallel lines approxi
mately 200 feet apart. Cactus and heavy brush make this 
technique impossible in Arizona.

Rural mail carriers have been used by several 
states to obtain indices on pheasant numbers. The mail 
carriers were asked to report the number of pheasants 
they saw while delivering mail throughout a three- or six- 
day period. North Dakota has also used them to obtain in
dices on European Partridges, Sharptail Grouse, and Prairie 
Chickens in addition to pheasants (Bach, 1951). In 1945 
Nebraska adopted this method in an effort to obtain data 
on pheasant sex ratios and now has over 600 carriers report
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6
ing for them (Mohler, 194#). These counts can be run at 
different times of the year and should give a reliable 
trend. One difficulty arises because most mail routes 
are travelled during the middle of the day and fewer birds 
are seen then than at sunrise. This is especially true in 
the warmer months in Arizona as the.birds are inactive dur 
ing the heat of the day.
. . The last method studied was developed by Bennitt

(1951) for use on bob-white in Missouri. It is called 
the call index and involves counting male "whistlers" dur
ing the nesting season. This system was given a field 
test during this study to see what measure of success 
could be obtained. The method is fully described in a 
later chapter. . .



Chapter I 
STUDY AREAS

Three study areas of typical desert habitat 
were selected for quail observations and a nesting study. 
The first of these was located fifteen miles north of 
Tucson, Arizona in what Nichol (1937) described as the 
palo verde-cacti type of desert. This vegetative type 
offered a great variety of plants for the various needs 
of the Gambel quail. Palo verde (Cercidium microphvllum), 
saguaro (Carnegiea gigantea), burr sage (Franseria del- 
toidea). various cholla cacti (Qpuntia spp.), and sev
eral woody plants such as white thorn (Acacia constricts), 
cat claw (Acacia greggi), andrbrittlebush (Encelia 
farinosa) grow abundantly in this desert area. Grasses 
and forbs are also abundant such as the grama grasses 
(Bouteloua spp.), filaree (Erodium cicutarium). and 
Indian wheat (Plantago insularis). Filaree is very im
portant as it is an excellent quail food and supplies 
green food in the critical months of early spring. Figure 
2 represents a typical desert scene.

The second study area was located five miles due 
north of Tucson in the southern portion of the Santa Cata
lina mountains. This area was also in palo verde-cacti
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Figure two. Typical desert habitat in the palo verde-cacti desert vegetation type.



9
desert. Gambel quail were quite abundant here and this 
area offered excellent study opportunities.

The third area was located six miles due east 
of Tucson where the dominant vegetation was creosote bush 
(Larrea tridentata). Following winter rains, many winter 
annuals such as the gramma grasses and filaree appear.
The presence of creosote bush and the lack of more suc
culent vegetation is caused by the underlying caliche 
layer (impervious rocky soil covered with a layer of 
calcium carbonate) and not because of a climatic differ
ence. The vegetation here was too sparse for good nest
ing cover and as a result the quail were forced to nest 
very near the houses.

Topography:
The terrain of areas one and two was rolling with 

deep washes leading down from the Santa Catalina mount
ains. Soil was rather rocky to sandy and the elevation 
ranged from 2300 to 2500 feet.

Area three was almost level with only shallow 
gullies leading through it. Soil was shallow and of fine 
texture underlain by caliche. The vegetation here was 
limited to shallow rooted plants of very few species.

Climate:
Climatic conditions in this region consisted of
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high temperatures with low precipitation and high evap
oration. The mean annual rainfall for the period 1892 
to 1956 has been 10.83 inches with the year having the 
least rainfall being 1924 with 5.16 inches and the year 
having the most rainfall being 1905 with 24.17 inches.
(Smith 1956). Most of the rainfall occurs either during 
the summer months of July and August or during December, 
January, February, and March. The winter rains are of 
the gentle type sometimes lasting through several days, 
while the summer rains are of the sudden, driving type 
usually accompanied by thunderstorms. Daily temperatures 
of above 100° F . are common during the summer months of 
June, July, and August with average highs of 9^.6° F. in 
June, 99.8° F. in July, and 97.3° F. in August. Evening 
temperatures cool to an average of 66° F. in June, 73.8°
F . in July, and 72° F. in August.

The coldest months are December and January with 
December having a mean minimum temperature of 34.2° F. 
and a mean maximum of 59.8° F. and January a mean mini
mum of 33.9° F. and a mean maximum of 59.8° F. The low
est temperature on record in Tucson is 6° F. which was 
registered January 7, 1913 and the highest temperature 
recorded is 112° F. which has been reached on five differ
ent occasions. These temperatures were taken from the 
University of Arizona weather bureau for the period 1892
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Chapter II 
CALL COUNT INDEX

Several methods of predicting fall quail hunting 
success have been tried by the various game departments 
and government agencies. One method that has been em
ployed with a large measure of success is the call index 
described by Bennitt (1951) for use on bob-white quail 
in Missouri. According to Bennitt the characteristic 
bob-white call is heard in Missouri from-early spring 
throughout the summer. Bennitt agreed with Stoddard 
(1931) as he noted that the number of bob-white whistlers 
"just about fitted" the known surplus of cocks. Bennitt 
tested this by determining the correlation between the 
number of whistlers and the preponderance of cocks among 
the adult birds killed by hunters in the fall. In other 
words most of the bob-white whistling was done by bache
lor cocks. Since the most important aspect in hunting 
success is the number of birds available, a correlation 
between the number of calling cocks and total number of 
birds during hunting season was shown. Thus more callers 
in any given region should mean more available birds to 
the hunters.

The Missouri call count was conducted during one
12
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specified week (Bennitt decided upon the middle week of 
July to be optimum for Missouri) when the weather is 
usually calm and most of the nesting is over. The call
counting was begun at sun-up and continued the following 
hour with the temperature, wind, and cloud conditions 
recorded before and after each run. Routes which lay 
within a major soil type were selected in lengths from 
ten to thirty miles. Stops were made at intervals of 
one mile where the number of callers was recorded for 
each stop. The data thus obtained was analyzed statis
tically for use in predicting fall hunter success.

To test this method for use in Arizona two call 
routes were set up of eleven and twenty-mile lengths.
The routes were run from sun-up until the routes were 
finished, usually taking from one to one and one-half 
hours. At the beginning and ending of each run tempera
ture, cloud conditions, and approximate wind velocity 
were recorded. Stops were made at mile intervals as 
one-half mile seemed the farthest distance quail could 
be heard. A period of three minutes for listening at 
each stop proved adequate in establishing total number 
of cocks calling. The second route was later discon
tinued after several unsuccessful runs were made due to 
too much traffic noise.

The first calling by Gambel quail cocks was heard



on February 26. The calling increased rapidly to a peak 
in the first week of April and then diminished rather grad
ually until the last calling was heard on July 31. The 
number of callers on a weekly basis is shown in figure 
A sharp dip can be noted for the week of April 1#. This 
was caused by an extremely high wind on this day which lim
ited the number of callers and also greatly hampered accu
rate listening. The slightly irregular weekly pattern ob
served in figure 3 is the result of varying weather condi
tions with wind seeming to cause the highest irregularities. 
Figure 4 is based on a monthly basis and consequently shows 
a more regular pattern.

In appraising the call count method for use with 
Gambel quail, several sources of error were noted which 
influence results. Four instances of definitely mated 
cocks giving the Fcow” call were observed and one instance 
of a mated cock with a brood of ten young giving the call 
was reported by Gerald Day.of the Arizona Game and Fish 
Department. On April 4, the day the highest number of
callers was recorded, the number of callers heard ranged\
from two to six with the average number per stop being 3.8. 
Through the peak month,of April the number of callers per 
stop ranged from zero to seven but two to five callers per 
stop were most common. This seems to be a very high sur
plus of cocks if it is to be assumed that most of them are

14
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unmated. Figure 5 gives the number of callers per stop 
for April 11 and April 25.

Accuracy in counting the number of callers may be 
lessened som#hat by many factors. Song birds, barking 
dogs, domestic chickens ancl high winds interfered and pre
vented accurate counts. Also the Gambel quail’s habit of 
turning about and facing different directions while giving 
the call often gives one the impression of more than one 
caller. One interesting observation was made of a cock 
calling from five different stations in a three-minute 
period. This particular bird called while standing on a
ditch bank at one side of a road. Having completed one

' -call he ran fifty feet down the road, then crossed the 
road and called again. After completing this call he next 
ran seventy five feet directly away from the road and gave 
the call again. Twice more he ran to different points 
calling at each stop. All of his calls were given on the 
ground and at points separated widely enough to give the 
impression of several callers.

These incidents were only a few of the total ob
servations but are given to show some of the short-cdoings 
which may affect the accuracy of the call index. All in all 
this method should prove successful for use in Arizona. 
However, an actual test of two years using the call index 
is needed to determine its validity.



CO
I—I

V)crui_>
<o

u_o

(T
UJCD23

Figure 5. Comparison of the number of 
males heard calling at the same sta
tions on two different dates.

I 2 3 4 5 6

APRIL II 

APRIL 25

C A LL- COUNTING STATIONS



NEST LOCATION AND NEST CONSTRUCTION

Mating of Gambel quail begins in early spring, 
usually mid-February to early March depending upon weath
er conditions. There is often much competition among the 
males in order to win a mate and often fierce fights be
tween suitors occur witit the winner usually gaining the 
mate. As various pairs become mated they bbgin breaking 
their covey relationships and soon engage in nest build
ing.

Soon after pairing is completed the hen begins 
nest building. There is considerable variation in type 
and quality of nests depending upon the individual hen. 
Some hens build good nests in well hidden spots while 
others merely scratch out a small depression in the soil 
and begin laying their eggs. Some nests were found by 
merely seeing the nests in plain sight. For the most 
part though, nests were well hidden and finding them 
necessitated removing parts of the vegetation. In sev
eral instances the dog pointed vegetation which requir
ed considerable effort to locate the exact nest location. 
Figures 6 and 7 are nests with a variation of concealment.

Prickly pear cactus (Opuntia spp.) was the veg-

Chapter III
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Figure six, Gambel quail nest which had no 
natural concealment.
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Figure seven. Two views of the same nest. The
bottom view has grass removed for 
better visibility.
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1

station in which Gambel quail most frequently built their 
nests, with twelve of thirty nests being found in prickly 
pear. However, nearly every type of vegetation that would 
offer concealment was used. A few nest sites which dif
fered from normal were found when quail built nests near 
houses. Two nests built near the home of Mr. Edward Steele 
were located in the tops of palm trees over thirty feet 
above the ground. Both nests were successfully hatched but 
the chicks of one brood dropped to solid concrete upon hatch
ing and were killed while those of the other brood dropped 
on thick sod and survived. At the home of Thomas Robb, sev
eral quail built nests near the house. One nest was located 
next to a swimming pool enclosed by a patio wall and one 
nest was built in the cover of a vine on the roof of the 
house. In this last instance, eleven of twelve eggs were 
hatched and all survived the drop to the ground of approxi
mately twenty feet. Figure 8 shows a nest located beneath 
trash can near a house. A complete list of nests and their 
cover sites is given in table 1.

A range of from five to twenty one eggs per nest 
with a mean of 12.3 was found. Nests containing eleven, 
twelve, and thirteen eggs however comprised an even 50 per 
cent of the total nests. Incubation time ranged from twenty 
to twenty-eight days with a mean of 23.1 days. These incuba
tion data were based on nine nests and cannot be considered
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Figure eight. A nest constructed beneath a trash
can near a house.



Table one. Location of nests by cover type and nest 
used for thirty nests.

construction materials

Nest No; Nest Construction Cover Type
1. Grass lining Oleander
2. Grass lining Prickly Pear
3. On bare ground with no lining Prickly Pear
4. On bare ground with no lining Prickly Pear
5. Grass lining Prickly Pear
6. Dead Prickly Pear pads Prickly Pear
7. Grass and feathers Prickly Pear
a. Grass lining Concealed by tall weeds 

located in open field
9. Grass lining Mormon tea

10. Grass lining Prickly Pear
11. Small twigs and grass lining Brush pile
12. Grass and stems Palm tree
13. Grass and stems Palm tree
14. Weeds and grass lining Base of Cholla cactus
15. Shreddy fibers of Prickly Pear 

pads
Pack rat den in Prickly Pear cactus

16. Shreddy fibers of Prickly Pear 
pads Pack rat den in Prickly 

Pear cactus
17. On bare ground with no lining Desert Hackberry
id . Small twigs and grass lining Prickly Pear
19. On bare ground with no lining Whitethorn
20. Grass lining Whitethorn
21. Dry stems of Mormon tea Mormon tea
22. Weeds and grass lining Prickly Pear
23. Grass lining Prickly Pear
24. Grass lining Brush pile
25. Oleander leaves Oleander
26. Oleander leaves Oleander
27. Leaves and vine stems Honeysuckle vine
2S. On bare ground with no lining Beneath incinerator in 

trash pile
29. Grass lining In flower bed at side 

of a house
30. On bare ground with no lining In crevice in steep 

bank of wash

A
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significant. . - :■ >  . . - - .

. The hen normally incubates the eggs, but if the 
hen dies the cock occasionally completes the incubation.
In several instances hens were killed while in the process 
of completing a clutch or while incubating a clutch but 
in only one of these cases did a cock assume the incubat
ing chore. It is not known what happened to this hen 
but a nest of sixteen eggs was found with a cock sitting 
oh them. Periodic investigations of this nest showed the 
cock to be very persistant in his chore of incubating.

The clutch, located in a large wash, hatched dur
ing a severe thunderstorm and only eleven eggs hatched 
successfully. Flooding waters destroyed the other eggs 
including three that were almost hatched.

During the period of incubation the hen normally 
leaves the nest for two short feeding periods per day. 
These usually are in the early morning and in the late 
evening but hens were known to leave the nest at all hours 
of the day. In some cases, but not always, a cock was 
noted near the nests. Several times cocks could not be 
found near the nest site until the day of hatching where
upon he would suddenly appear and take a post very close 
to the hatching brood. When danger approached, he attract 
ed attention to himself.

Raising the brood is shared by both cock and hen,
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with the cock often acting as sentry. Cocks appear to be 
much more alert and cautious than hens with or without a 
brood. For this reason hens are much easier prey for 
predators and could account for a sex ratio in favor of 
cocks. Of fourteen broods observed with only one parent 
present, eleven were attended by cocks and only three with 
the hen present and the cock absent.

Gambel quail readily adopt young who have lost 
their parents. It is not unusual to see broods half of 
which are nearly grown and the remainder barely of flying 
age. On August 1, 1957, one cock was observed with eighteen 
young of three different sizes, and on August 16, one pair 
was observed with twenty-three young of two different sizes.



Chapter IV 
NESTING CHRONOLOGY

Very often sportsmen arid other observers report 
two hatching seasons and two broods per hen for Gambel 
quail. One purpose of this study was to more fully 
understand the chronology of the nesting season. An 
attempt was made to ascertain if there was more than one 
hatching seasori or if definite peaks appeared during the 
season. The question of whether Gambel quail raise more 
than one brood per year was also studied. A better un
derstanding of the nesting chronology should show some 
of the nesting problems resulting from adverse weather 
conditions of cold weather, drought, and times of excess 
precipitation. Also a more accurate indication of the 
season’s nesting success could be obtained.

Gorsuch (1934) states that Gambel quail lay one 
egg per day for four to six days then skip a day and lay 
one per day for four to six more days. This process is 
continued until the clutch is completed; He also states 
that incubation normally requires from twenty-one to 
twenty-three days. These two facts were used to calculate 
the date the first eggs were laid in each nest. For in
stance, if seven eggs were found on a certain date, the

27



probable date for the first egg would be eight days pre
vious. If the clutch was being incubated when found, it 
was necessary to wait until the hatching date to calculate 
the first egg date.

The calculated first egg date of the first nest 
found was March 1, and the first egg date of the last nest 
found was July 11. This represents a period of about four 
and one half months or one hundred thirty three days. In 
this period of time twenty eight nests were found. Six of 
these were started in March, eight in April, four in May, 
five in June, and five in July. Two abandoned nests were 
also found but it was impossible to determine the date the 
first egg was laid.

The first nests were begun in March with the nest
ing rate increasing until a peak was reached in April. 
Thereafter nesting declined somewhat to a rather steady 
rate through May, June, and July. Whistling by cocks also 
showed a peak in April and the number of whistlers is com
pared to the nest‘.starting dates in figure 9•

The first brood hatched on April 9 and the last ' 
brood from the observed nests hatched August 16. Later 
broods were observed however with the calculated approxi
mate hatching date of the latest brood being August 24» 
Extensive brood counts were conducted through September 15 
with the last very young broods seen August 30.
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During the-period between the hatching of the-first 
and last broods, new broods hatched rather regularly with no 
definite peaks. No evidence was seen to indicate two or more 
hatching seasons. Instead the hatching season appeared to be 
a rather prolonged process covering a period of about five 
months. It seems unlikely that two broods could be raised in 
five months by the same hen. However the last nests could 
probably be renesting attempts by hens whose previous nests 
had been destroyed. Figures 10 and 11 show the first egg 
dates and hatching dates of observed nests. ^
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Chapter V 
NESTING SUCCESS

An extremely critical period for game birds is the 
nesting season. Climatic extremes, human activity, and 
predators make it extremely difficult for birds to produce 
a brood of young. Of the nests found during this study, 
a very high per cent of success was found.

Successful Nests:
Of the thirty nests found, twenty were to some 

extent successful. Nine nests hatched all the eggs and 
eleven nests hatched a majority of the eggs. Thus 66.7 
per cent of the thirty observed nests had successful hatches.

Lack of incubation time was the most important 
reason for a partial hatch of a clutch. This was true in 
nine of the eleven partially hatched clutches. Flood waters 
destroyed five eggs from one nest and a racer (Coluber spp.) 
consumed six eggs from the other.

Ordinarily a hen will completely desert her nest 
if a predator raids the nest. In only one case did a hen 
return and complete incubation following a raid by a pred
ator. In this instance the racer previously mentioned con
sumed six of the eleven eggs.
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Unsuccessful Nests:

Ten of thirty or one third of the total nests ob
served failed to produce a brood. Two of these were prob
ably dump nests for two or more birds. In these two nests 
an average of two eggs per day were laid until the clutch 
had seventeen and twenty-one respectively. Careful obser
vation was kept for four weeks following completion of the 
clutch and at no time was a hen observed incubating the eggs

The principal reason for nest desertion was dis
turbance by man or some predator. Round tailed ground squir 
rels (Citellus tereticaudus) were found taking eggs from 
two nests. One nest was found destroyed with the eggs scat
tered and a large hole at the side of the nest. The only 
fresh tracks were of a badger (Taxidea taxus) who was the 
probable destroyer of this nest. Area number two, where 
half of the nests were found (fifteen of thirty) had a high 
population of racer snakes. In only one case was adequate 
proof established but racers were suspected of taking eggs 
from several nests. Data on nesting success is given in 
table 2.

Davis (1955: 279-282) summarized the literature
showing a seasonal decline in clutch size for many birds. 
Clutch size increases rapidly until a peak is reached and 
then a gradual decrease occurs throughout the rest of the 
season. However in this study the number of eggs per nest



Table two. Size of clutch and fate of thirty quail nests
Nest No. No. of Eggs Hatching Success
1. 12 Hatched 11 eggs April 1, 1957.
2. 14 Hatched 12 eggs April 27, 1957.
3. 17 Eggs were deserted before incubation 

began.
4s 21 Eggs were deserted before incubation 

began
5. 11 Hatched all 11 eggs.
6. 13 Hen killed on nest by unknown predator.
7. 15 Hatched 13 eggs April 26, 1957.
8. 17 Deserted due to mowing of weeds.
9. 12 Hatched 12 eggs June 5, 1957.

10. 11 Nest destroyed by round tailed ground 
squirrel.

11. 17 Nest destroyed by unknown predator.
12. 13 Hatched 11 eggs April 21, 1957.
13. 12 Hatched 10 eggs May 6, 1957.
14. 14 Hatched 13 eggs June 13, 1957.
15. 11 Nest destroyed by predator (probably 

badger).
16. 10 Hatched 10 eggs May 26, 1957.
17. 10 Hatched 10 eggs May 29, 1957.

toi—1 13 Hatched 13 eggs June 28, 1957.
19. 14 Hatched 14 eggs June 25, 1957.
20. 16 Hatched 11 eggs July 9, 1957, 3 partially 

hatched were destroyed by flood waters.
21. 11 Hatched 5 eggs July 1, 1957, 6 eggs stolen by snake.
22. 12 Hatched 12 eggs July 15, 1957.
23. 13 Hen killed by feral house cat.
24. 10 Nest deserted, eggs stolen by round tailed 

ground squirrel.
25. 12 Hatched 11 eggs July 10, 1957•
26. 11 Hatched 9 eggs July 8, 1957.
27. 5 Hatched 5 eggs July 29, 1957.
28. 8 Hatched 5 eggs August 16, 1957, Cooper's 

hawk present and killed hen during hatch
ing.

29. 8 Hatched 8 eggs August 8, 1957•
30 7 Nest deserted, reason unknown.
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remained relatively constant during the first four months. 
From eleven to fifteen eggs per nest was common with mean 
clutch sizes of 13.8 in April, 12.3 in May, 11.8 in June, 
and 12.7 in July. During the final month of nesting the 
number of eggs per nest dropped noticeably with the nests 
containing five, eight, eight, and seven for a mean of 
7.0 eggs per clutch. These smaller nests could be renest
ing attempts by hens having previous nests destroyed.



SUMMARY AND CONCLUSIONS

The Gambel quail is probably Arizona’s most 
important upland game bird. A better understanding 
of its survival problems would help quail management.
The highest quail mortality occurs during nesting and 
rearing young, therefore more information on the nest
ing and rearing seasons is needed.

Three desert areas were chosen for a quail 
nesting study. They were located north and east of 
Tucson, Arizona in typical desert habitat. A very 
important part of this study was finding nests. This 
was accomplished with the aid of a bird dog which lo
cated and pointed the incubating hens.

With most game species there are certain criti
cal periods of the year when survival is most difficult. 
These critical periods can be caused by temperature ex
tremes or the lack of food and water. In Arizona the 
critical periods for quail are fall and spring. Although 
the climate is extremely mild, a lack of rain during 
these periods prevents adequate growth of necessary 
plant foods. For better management of Gambel quail, 
both spring and summer census methods are needed. In 
Arizona, one population census is conducted in the summer.

37



Additional methods would probably give more accurate 
information on quail number and be valuable in deter
mining the hunting season. Several census techniques 
were reviewed and the call index method described by 
Bennitt was examined as a possible spring supplement to 
Arizona’s summer census.

Bennitt’s call index method appears to be a 
possible census method for spring populations. It can 
show a yearly trend by indicating the number of surplus 
cocks each year. Probably this method could be success
fully used in,Arizona but some revisions are necessary 
to correct certain errors. Some of the common sources 
of error found were the difficulties of accurate count
ing due to wind and conflicting noises and the apparent 
fact that some mated as well as unmated cocks give the 
"cow" call.
: Most Gambel quail nests were extremely well hid
den but occasionally nests were found which were plainly 
visible. 'The use of a bird dog was especially advanta
geous in locating nests which were well hidden in cactus 
and other species of thorn-covered plants. Quail were 
found to nest in almost any vegetation which provided 
good concealment but the prickly pear cactus was the plant 
most often used. When quail were forced to nest near 
houses, they did so readily. Nests were found in flower



beds, beneath trash cans, and even-in palm trees as high 
as thirty feet above the ground.

The first nests were begun in March and the first 
broods appeared in April. Nesting activity increased un
til a peak was reached in April and then gradually de
clined through the rest of the season. A popular belief 
among many Arizona residents is that young broods appear 
early in the spring and then again later in the summer. 
They also believe that quail raise two broods in the same 
year. Actually two such peaks of broods were not found 
in this study. Instead a very continuous nesting season 
was found to exist. Some evidence of renesting by quail 
having earlier nests destroyed was found, however no 
evidence was found of quail having more than one brood 
in a season. The length of this nesting season (five 
months) did not give adequate time to allow hatching and 
rearing of more than one brood.

Very little data is available on nesting success 
for Gambel quail. Glading (1938) shows an 18 per cent 
nesting success of 96 nests for California quail (Lonhor- 
tyx californica) and Lehman (1946) shows a 46 per cent 
success from 189 bob-white (Colinus virginianus) nests.
Of thirty nests found in this study for Gambel quail, 
twenty or 6? per cent were successful. This appears to 
be somewhat high in comparison to data for nesting success
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of other quail. Several reasons seem to explain this. 
Food and water, although not abundant, were generally 
adequately available this particular spring. Vegetation 
used by quail for nests sites was abundant and in good 
foliage condition. Nest destruction by human activity, 
such as mowing, is a factor of extreme importance in 
most quail range. In Arizona however, nest destruction 
caused by human activity is a very small factor. At 
least for this particular year, Gambel quail nesting 
appeared very successful.
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