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Introduction 
The Mountain Quail Translocation Program for eastern Oregon, initiated in 2001 by the Oregon 

Department of Fish and Wildlife (ODFW), U.S. Forest Service, and Game Bird Research 

Program at Oregon State University, completed its ninth year of translocations in 2009.  The 

program was instigated in order to actively restore eastern Oregon Mountain Quail populations 

by transplanting native western Oregon quail into historic eastern ranges (Pope et. al 2003). 

 

Mountain Quail (Oreortyx pictus) have been documented in every county in Oregon (Jobanek 

1997 in Pope et. al 2003).  During the 20th century, however, populations waned in the western 

Great Basin (Crawford 2000).  Eastern Oregon, along with western Nevada and western Idaho, 

experienced declines of significant concern.  Between 1979 and 2002 there was only one 

documented sighting of Mountain Quail in Harney County (Figure 1).  Fire suppression, water 

development, and overgrazing by livestock in brush and riparian zones have contributed to the 

degradation of Mountain Quail habitat in these regions and are cited as the main causes of 

population declines (Brennan 1994 in Gutierrez and Delehanty 1999, Pope and Crawford 2000).  

Habitat conditions have begun to recover under modern management techniques.  Currently no 

hunting season is open for Mountain Quail in Harney County due to their status as a recovering 

game bird species.  Fortunately, Mountain Quail are ideal candidates for translocations due to 

their ability to rapidly propagate and take advantage of marginal habitats (Pope and Crawford 

2004).  Translocation efforts for eastern Oregon in particular benefit from the many healthy, 

viable populations that remain in southwestern Oregon from which to capture quail for 

relocation. 

 

All eastern Oregon translocations have been immediately followed by an intensive monitoring 

period lasting several months to determine the initial survival, movement, habitat use, and 

reproductive success of radio collared individuals of the new populations.  Since the 

implementation of the project, Mountain Quail translocations have taken place in the Murderer’s 

Creek Coordinated Resource Area (2001, 2002, 2003) the Deschutes National Forest (2003, 

2004, 2005), the Malheur National Forest (2004, 2005), Steens Mountain (2005, 2006, 2007), 

and the Trout Creek Mountains (2008, 2009).  Between 2004 and 2008 the project has focused 

on reviving populations in historical ranges in Harney County, resulting in the translocation of 

520 quail (Abel 2008).  This accounts for nearly half of the 1,120 quail translocated over the life 

of the project.    
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One-hundred eleven Mountain Quail were released into the Trout Creek Mountains of southern 

Harney County in March 2008, and a radio collared subpopulation of 49 individuals was 

monitored through August.  The 2009 translocation is the second of three years of reintroduction 

in the Trout Creek Mountains.  This report delineates the field work undertaken to monitor 

translocated Mountain Quail from March through August 2009. 

 

 
Figure 1.  Mountain Quail Observations in Eastern Oregon, 1979-2009 (ODFW) 

 

 

Methods 
Study Area 
The Trout Creek Mountains are located in the high desert country of southeastern Oregon, 

straddling the Oregon-Nevada border and spanning a total of 554,000 acres (Trout Creek 

Mountain Working Group).  One-hundred sixty miles of perennial streams traverse the 

landscape, which receives an average annual precipitation of 24-45 cm.  Half of this 

precipitation falls as snow in higher elevations between November and February.  Average 

temperatures from 1979-2000 ranged from a mean high of 29.8°C in July to a mean low of          

-8.4°C in December (Oregon Climate Service).  Elevation in the Trout Creeks varies from 1219-

2438 meters (4000-8000 ft).    
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The Burns and Vale districts of the Bureau of Land Management (BLM) manage 95% of Trout 

Creek Mountain land, with private holdings comprising the other 5%.  The BLM currently issues 

livestock grazing permits for seven ranches and a total of 9,000 head of cattle (Abel 2008).  The 

2009 release site, located in the same general area as the 2008 release site, lies within the 

100,000 acres managed by the Burns district and one of five Wilderness Study Areas (WSA) 

contained within the mountain range. 

 

The immediate area of the 2009 release site is characterized by moderately sloped hillsides and 

small rocky outcroppings, where most reliable summer water resources are found in springs or 

reservoirs designed for use by cattle.  The prominent peak in the vicinity is Red Mountain, which 

rises to 2129 meters (6985 ft).  Seven vegetation types are documented within the acreage 

managed by the Burns district BLM (Abel 2008).  Dominant vegetation is composed of big 

sagebrush and antelope bitterbrush.  Fescue, bottlebrush squirreltail, and cheatgrass comprise 

much of the perennial and annual grass understory.  Steep, heavily vegetated canyons contain 

the Trout Creek drainage to the east, and dramatic mountain peaks dotted with towering rock 

formations lie south.  Stands of quaking aspen are common in deep draws and around springs, 

and mountain mahogany is found on the upper slopes of the canyons.          

 

Field Techniques 
Mountain Quail for the 2009 translocation were trapped between mid-November 2008 and early 

January 2009 from various locations in southwestern Oregon.  The captured quail were held in 

pens and monitored over the winter at the ODFW Southwest Regional Office in Roseburg.  

Each bird was aged, weighed, and fitted with a uniquely numbered leg band for identification.  In 

addition 50 birds were equipped with necklace-style radio transmitters.  Gender for radio-

marked birds was determined by taking a blood sample and using a DNA-based sexing method, 

because Mountain Quail are not sexually dimorphic.  Quail were separated into two age 

categories: juvenile or hatch year (HY), meaning that the bird was hatched in 2008, and adult or 

after hatch year (AHY). 

 

On March 12, 2009, 119 Mountain Quail were released 800 meters south of Red Mountain 

Reservoir in the Burns District BLM’s Red Mountain WSA (Table 1).  The 50 collared quail were 

the target group of a five month monitoring period, which began the week of March 23rd and 

concluded the week of August 17. 
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Table 1.  Mountain Quail Released in the Trout Creek Mountains, Spring 2009 

Release date Release total # Radio 
collars 

Male/female 
collared 

HY/AHY 
collared 

# Banded 
only 

3/12/2009 119 50 23/27 43/7 69 
  

Field trips to monitor the translocated Mountain Quail took place every other week with the 

exception of June, when adverse weather forced changes in field scheduling.  Ground based 

telemetry was the primary method used for tracking.  Quail were flushed from surrounding cover 

in order to visually confirm that they were alive, and radio transmitters were recovered from 

mortalities as were leg bands when found.  Two fixed-wing telemetry flights were completed on 

May 26 and August 17 to locate the signals of 16 quail that had moved out of the general area 

of the release site.  These birds were then relocated on the ground.     

 

Data recorded in-field for each located Mountain Quail included date, time, GPS waypoint, 

slope, aspect, elevation, dominant overstory and understory vegetation, and association with 

any other birds (collared or uncollared).  Notes were taken on the condition, location, and 

possible cause of mortality for dead quail.  Reliable and temporary water sources were identified 

and documented throughout the field season.  Distance to the nearest water source, distance to 

the nearest road, and distance to the release site were later calculated using Maptech Terrain 

Navigator.  The habitat category (plant association) for each quail location was ascertained from 

BLM vegetation type maps of the Trout Creek Mountains.  All data was entered into a Microsoft 

Excel spreadsheet. 

 

Occurrences of collared pairs were noted in order to anticipate simultaneous multiple clutching.  

This reproductive strategy occurs when the female concurrently lays eggs in two nests as much 

as 200 meters apart (Pope and Crawford 2001).  The male of the pair then incubates one clutch 

while the female incubates the other.  Knowing both nest locations of a mated pair presents an 

opportunity to document a more comprehensive account of reproductive success.    

 

Mountain Quail nest sites were discovered when the collared adult was located actively 

incubating a clutch.  Incubating birds were gently flushed from the nest so eggs could be 

counted, and the site was flagged for relocation purposes.  Type and height of vegetation and 

other cover concealing the nest was documented, as was the type, density, and height of cover 

in the immediate surrounding area.  Egg counts or nest fate was recorded again on subsequent 
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field trips.  In nests that hatched chicks, egg membranes, egg “caps” (the fragment of egg that 

the chick breaks away with its egg tooth), and/or the remaining empty shells were counted to 

determine hatch size.  A nest was considered successful if ≥1 egg hatched. 

 

Mountain Quail with broods were confirmed visually when at least one chick was seen in the 

vicinity of the collared adult.  Due to the small size and evasive abilities of young chicks that do 

not yet flush with their parents, adult quail behavior was noted to deduce whether or not they 

might be with brood if chicks were not seen.  This behavior is unique to birds that are protecting 

young chicks and includes reluctance to flush, running between patches of cover in a small 

area, loud vocalization, distraction displays, and flushing a short distance before returning and 

vocalizing.  When flushing adult quail suspected to be with older broods, nearby brush cover 

was routinely disturbed to encourage hiding chicks to flush. 

 
Data Analysis 

Survival of radio collared Mountain Quail was calculated out of the number of live individuals 

remaining at a particular moment in time.  Breeding range movements were based on the first 

locations acquired after May 1.  For the purposes of comparing a reference location with the 

release site location, May 1 was chosen because Mountain Quail are generally paired and in 

their breeding ranges by late April (Abel 2008).  Individuals included in breeding range 

movement analyses are those that survived until May 1 or were not found as mortalities until 

after May 1, despite the fact that they may have died prior to that date.  The initiation of 

incubation by nesting Mountain Quail was estimated by the date that the nest was first 

discovered.  Estimations of hatch dates were calculated along the same lines.  All means are 

reported ±SE. 

 

 

Results 
Survival 
Seventeen of 50 radio collared Mountain Quail are known to have survived until the end of the 

2009 monitoring period.  Due to the exclusion of four birds from survival estimates, survival was 

calculated out of 46 individuals and stands at 37%.  During the last field visit from August 8-10, 

7 of 21 (33%) males and 10 of 25 (40%) females were located alive.  The signals of two quail 

(AHY male, leg band #1639 and HY female, leg band #1789) were never detected by telemetry 

equipment over the course of the field season, and the other two quail (HY male #1687 and HY 
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female #1685) were never detected again after April 6.  Final locations for the 17 surviving 

Mountain Quail averaged 3.09 ± 0.52 km from the release site (range 0.51-6.13, Map 2). 

 

Map 3 displays mortality locations for 2009 radio collared Mountain Quail. The highest mortality 

rate occurred in April, which was also the month in which the most individuals died (Table 2).  

June had the lowest mortality rate for any whole month of monitoring.  Five mortalities that were 

discovered in June (HY female #1606, HY male #1781, HY female #1602, AHY male #1661, 

and HY male #1595) were quail that had not been located for the first time on the ground until 

after the May 26 telemetry flight.  These birds were excluded from the percent mortality analysis 

because it is possible that they died much sooner than the date that they were located for the 

first time.  Otherwise, June may have been biased as the month with the highest percentage of 

quail mortalities. 

 

Table 2.  Percent Mortality by Month for Radio Collared Mountain Quail 

 Males (%) Females (%) Both (%) 

March (12th to 31st) 0 (0/18) 13 (3/23) 7 (3/41) 

April 17 (3/18) 25 (5/20) 21 (8/38) 
May 33 (5/15) 0 (0/15) 17 (5/30) 
June 10 (1/10) 7 (1/15) 8 (2/25) 
July 11 (1/9) 21 (3/14) 17 (4/23) 

August (1st to 10th) 13 (1/8) 9 (1/11) 11 (2/19) 
 

Movement 
Map 1 displays all locations acquired for 2009 radio collared Mountain Quail.  Thirty-five marked 

quail survived or were not discovered as mortalities until May 1.  Collared Mountain Quail 

moved a mean distance of 3.41 km (range 0.082-20.05) from the release site to their respective 

breeding ranges (Table 3).  Both males and females moved a similar distance on average (male 

range 0.25-20.05 km; female range 0.082-12.24 km).  Mean elevation change from the release 

site to breeding ranges was 85.9 m.  Eighty-six percent (30/35) of quail had a mean elevation 

gain of 117.4±19.2 m; the remaining 14% (5/35) had a mean elevation loss of 102.8±74.9 m.  

Males moved slightly higher on average (range -67 to +443 m) than females (range -398 to 

+318 m).   
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Table 3.  Radio Collared Mountain Quail Movements from Release Site to Breeding Ranges 

 Mean Distance (km) Mean Elevation Change (m) 
Males (n=18) 3.37±1.26 95.9±29.5 

Females (n=17) 3.45±0.79 75.4±37.0 

Total (n=35) 3.41±0.74 85.9±23.2 
 

Sixty-nine percent (24/35) of Mountain Quail moved in a westerly direction from the release site 

to breeding ranges; the remaining 31% (11/35) moved in an easterly direction (Table 4).  Quail 

distributed evenly to the north and south (51% to 49%, respectively).  The highest number of 

both genders chose breeding ranges in a northwest direction from the release site. 

 

Table 4.  Direction of Mountain Quail Movement from Release Site to Breeding Ranges 

 NE (1-90°) SE (91-180°) SW (181-270°) NW (271-360°) 
Males (n=18) 1 3 6 8 

Females (n=17) 3 4 4 6 
Total (n=35) 4 (11%) 7 (20%) 10 (29%) 14 (40%) 

 

Thirteen collared quail later incubated nests with known locations; these traveled a mean 

distance of 246.9±87.1 m from their first location after May 1 to their nesting sites (range 12.4-

1111.9 m).  Females (n=9) traveled an average of 290.7±123.9 m (range 12.4-1111.9 m) and 

males (n=4) traveled an average of 148.4±41.8 m (range 71.0-247.2 m).  Movement picked up 

dramatically between the end of Mountain Quail nesting season and the end of the monitoring 

period in August.  After hatching or nest depredation occurred, mean maximum distance from 

nest site for 13 incubating quail was 2.96±0.52 km (range 0.024-6.19 km).  Broods were located 

at a mean maximum distance of 2.52±0.65 km from nesting sites (range 0.024-4.83 km).                         

 
Reproductive characteristics 

A total of 14 nests were discovered during the 2009 breeding season for translocated Mountain 

Quail (Map 4).  Of these, 13 were incubated by collared birds. One nest belonging to an 

uncollared quail was discovered when its assumed mate (HY male #1634) was flushed from the 

same shrub.  Clutch size for this nest was 15 eggs; unfortunately, it could not be relocated until 

some time later and evidence from the few remaining eggshells was inconclusive as to nest 

fate.  The existence of a 15th nest is known because collared HY female #1785 was 

accompanied by a brood when she was located for the first time on June 30.   
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Mountain Quail nests were discovered between May 19 and June 24.  Given the period of time 

between field trips, the collared breeding population initiated nest incubation anywhere from 

May 5 to June 24.  However, despite the observation of a quail sitting on a clutch, in a few 

cases it is possible that active incubation began after the initial discovery of the nest because 

additional eggs were deposited in the time between egg counts.  Hatch dates ranged from June 

9 to July 21.     

 

Table 5 summarizes the nesting results for 13 collared Mountain Quail.  Nine of the 13 nests 

(69%) were incubated by females and 4 nests (31%) were incubated by males.  Eleven of the 

13 (85%) incubating quail were HY birds and two (15%) were AHY birds, which precisely 

reflects the total proportion of HY to AHY collared Mountain Quail released (86% to 15% 

respectively; see Table 1).  Mean clutch size across the 13 nests was 10.2 eggs (range 8-15, 

Table 6).  Females incubated an average clutch of 9.3 eggs (range 8-13) and males incubated 

an average of 12.0 eggs (range 9-15). 

 

Table 5.  2009 Demographics and Nesting Results for Incubating Collared Mountain Quail 

Band # Sex Age Clutch size Hatch size Nest fate 
1596 F HY 9 6 S 
1626 M HY 9 8 S 
1638 F AHY 8 8 S 
1644 M AHY 15 U S 
1645 F HY 10 10 S 
1664 M HY 13 9 S 
1668 F HY 13 0 D 
1674 F HY 8 0 D 
1677 F HY 9 4 S 
1681 F HY 8 0 D 
1684 F HY 10 8 S 
1694 M HY 11 7 S 
1784 F HY 9 5 S 

S= nest successfully hatched ≥1 egg    D= nest depredated    U= unknown 
 

Ten of the 13 nests (77%) incubated by collared Mountain Quail successfully hatched one or 

more chicks (Table 5).  Hatch size for the nest incubated by AHY male #1644 was not 

determined because it could not be relocated despite extensive efforts.  However, the adult bird 

was seen with week-old chicks, indicating that the nest was successful.  Three nests (23%) 

were completely depredated.  
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Nest success for incubating females was 67% (6 of 9) and success for incubating males was 

100% (4 of 4) (Table 6).  In successful nests for which hatch size was determined, 74% of eggs 

(65 of 88) hatched and 26% (23 of 88) did not hatch or disappeared.  Mean hatch size across 

both sexes for successful nests was 7.2 chicks (range 4-10).  Clutches incubated by females 

hatched an average of 6.8 chicks (range 4-10) and those incubated by males hatched an 

average of 8.0 chicks (range 7-9).  Two nests, both incubated by females (AHY #1638, HY 

#1645), hatched the entire clutch (Table 5). 

 

Table 6.  Reproductive Characteristics for Incubating Collared Mountain Quail 

 Mean clutch size Mean hatch size Nest success 
Incubating females (n=9) 9.3±0.5 6.8±0.9 67% (6/9) 
Incubating males (n=4) 12.0±1.3 8.0±0.6 100% (4/4) 

Total (n=13) 10.2±0.6 7.2±0.6 77% (10/13) 
 

Four mated pairs of collared Mountain Quail attempted nesting in 2009.  However, none of the 

pairs attempted simultaneous multiple clutches or did not have the opportunity due to the death 

of one of the pair.  The first pair (HY female #1681and HY male #1662) only produced one nest 

which the female incubated; the nest failed when all 8 eggs disappeared (Table 5).  The pair 

remained together throughout the rest of the monitoring period and moved out of their breeding 

range soon after nest failure was documented.  The second pair (HY female #1677 and HY 

male #1791) is suspected to have paired off late and produced one nest that the female 

incubated.  The nest was successful and the pair was documented with a brood.  The males of 

the third and fourth pairs (HY female #1674 and HY male #1796, HY female #1668 and HY 

male #1672) were discovered as mortalities as the females incubated clutches.  Nether male 

was known to be associated with his own nest prior to death, and the nests of both females 

failed. 

 

A total of at least 8 Mountain Quail broods were documented (Map 5).  The two largest 

observed broods numbered six chicks; one belonged to collared female #1785 and the other to 

collared AHY male #1644 (the two were not mates). Five out of 8 broods were confirmed by 

visually identifying only one chick.  Parentage of chicks in one brood is uncertain: the first time 

that HY male #1694 (successful nest) was seen with a chick was when he was also located with 

HY female #1669 (nesting activity unknown).  The chick may have belonged to either, and 

parentage could not be ascertained because the two remained together through the end of 
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monitoring.  A similar case occurred with HY female #1784 (successful nest); she was 

documented with chicks after she had joined another collared bird with a brood of its own (HY 

male #1626).   

 
Nest Site Characteristics 

Table 7 displays nest site characteristics for the 14 nests documented over the course of the 

2009 monitoring period for translocated Mountain Quail.  Nesting sites were initiated a mean 

distance of 833.6 ± 154.3 m from the release site, with nests incubated my males almost twice 

as far, on average, than nests incubated by females.  Distance from nest sites to the nearest 

road was similar for both sexes with a total mean of 368.5 ± 50.6 m, and distance to the nearest 

water source was slightly higher for nests incubated by males than for those incubated by 

females with a total mean of 375.0 ± 72.6 m.  All nests gained a mean of 93.3±20.3 m in 

elevation from the release site, with male-incubated nests gaining twice the amount of elevation 

on average than female-incubated nests. 

 

Table 7.  Mountain Quail Nest Site Characteristics 

 Females (n=10) Males (n=4) Total (n=14) 
Distance from release site (m) 777.5±179.1 974.0±328.0 833.6±154.3 

Distance to road (m) 357.4±64.3 396.3±86.3 368.5±50.6 
Distance to water (m) 345.0±82.6 449.8±161.3 375.0±72.6 

Elevation change from release site (m) 73.7±17.4 142.3±53.7 93.3±20.3 
 

Sixty-five percent (9/14) of nests were located on a predominantly easterly aspect.  Forty-three 

percent (6/14) lay on northeast facing slopes, 36% (5/14) on southeast facing slopes, 15% 

(2/14) on northwest facing slopes, and 7% (1/14) on southwest facing slopes.  Mean slope for 

nesting sites was 17.1 ± 2.4° and mean elevation was 1880.1 ± 20.4 m.    

 

The fourteen Mountain Quail nests were documented in three vegetation types in the Trout 

Creek Mountains (Map 4). The majority of birds (79%; 11/14) preferred to nest in Big 

Sagebrush/Perennial Grassland communities.  Fourteen percent (2/14) of nests were located in 

Low Sagebrush/Grassland habitat, and the remaining 7% (1/14) in Mountain Big 

Sagebrush/Grassland habitat.   
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Six types of ground cover were found concealing the 14 nest cups (Table 8).  The majority of 

nests (65%) were initiated underneath big sagebrush or antelope bitterbrush, and the remaining 

35% were concealed by a combination of two shrub species.  Two of 14 nests (14%) were 

nestled next to a medium-sized rock underneath the concealing vegetation, and 4 of 14 (29%) 

were located under shrubs with additional cover of live grasses.       

 

Table 8.  Concealing Ground Cover for Mountain Quail Nests 

Cover type nests 

Big sagebrush 5 (36%) 

Antelope bitterbrush 4 (29%) 

Big sagebrush/snowberry 2 (14%) 

Big sagebrush/antelope bitterbrush 1 (7%) 

Big sagebrush/green rabbitbrush 1 (7%) 

Antelope bitterbrush/snowberry 1 (7%) 

 

 
Discussion 
Establishment of a population that is self-sustaining determines the success of a translocation 

(Armstrong and Sedon 2008 in Dickens et. al 2009).  Much of the weight of this success 

balances on survival rates during the “establishment phase”, or the time period immediately 

following release of a target species into a new environment.  Therefore, in order to determine 

the initial success of a translocation and predict a population’s future growth it is important to 

monitor the survival, movements, and reproductive success of the species during this critical 

time period.  Although a more confident determination of the success of the Trout Creek 

Mountain program will be possible with the addition of a third consecutive year of Mountain 

Quail translocations and monitoring (set to begin in spring 2010), basic trends can be inferred 

from comparisons between the outcomes of the first two years.  Maps 1, 3, 4, and 5 display 

2009 and 2008 location data for reference. 

 

Survival 
Percent survival of collared Mountain Quail was similar for the 2008 and 2009 translocations 

(Table 9).  However, differences in survival between males and females are apparent between 

the two years.  Males had almost 20% higher survival than females in 2008, and females had 
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marginally higher survival than males in 2009. An explanation could be attributed to several 

factors including chance, but at this point it is impossible to form a sound hypothesis on nothing 

more than speculation. Focus would obviously be placed on factors that would 

disproportionately affect female survival relative to male survival, perhaps at a certain time of 

year when behavioral differences become more pronounced. 

 

Table 9.  Percent Survival for 2008 and 2009 Collared Mountain Quail 

 Total (%) Males (%) Females (%) 
2008 45 55 38 
2009 37 33 40 

 

Nelson (2006) found that differences in survival rates were greatest during the first six weeks 

after Mountain Quail translocations to Steens Mountain.  During that time of year, males are 

exhibiting high risk behavior associated with the onset of the breeding season which includes an 

increased rate of movement and crowing from elevated perches to attract mates.  An interesting 

observation from 2009 is that there was a distinct difference in mortality rates between males 

and females early on in the monitoring period, but female mortality was higher (Figure 1).  In 

addition, mortality rate discrepancies between the sexes were again pronounced one month 

later (around May 18), but the relation had switched.   
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Figure 2. Cumulative Percent Mortality for Radio Collared Male and Female Mountain Quail 



14 

The lowest percent mortality for 2009 radio collared Mountain Quail occurred in June.  During 

this time, quail are incubating and movement is generally restricted to nesting sites.  It is 

therefore a possibility that a lower predation rate due to less conspicuous movements positively 

affected June survival. 

 
Movement 
Radio collared Mountain Quail moved further from the release site to breeding ranges in 2009 

than in 2008 (Table 10).  2009 males moved 1.25 times further on average than 2008 males, 

and 2009 females moved twice as far as 2008 females.  Abel (2008) postulated that a late 

spring and the repeated occurrence of snowfall into May 2008 could have accounted for limited 

movement from the release site to breeding ranges.  This may explain the differences seen 

between 2008 and 2009 dispersal.  Nonetheless, breeding range movements in the Trout Creek 

Mountains remain among the lowest for translocated quail across all locations studied since 

2002.  First suggested by Abel 2008, it remains that excellent selection of a release site may be 

a major contributing factor.   

 

Table 10.  2008 and 2009 Mountain Quail Movements from Release Site to Breeding Ranges 

 Mean distance (km) Mean elevation change (m) 

 2008 2009 2008 2009 

Males 2.67±0.63 3.37±1.26 106±24 96±30 

Females 1.71±0.41 3.45±0.79 82±16 75±37 

Total 2.26±0.41 3.41±0.74 96±16 86±23 

 

Translocated Mountain Quail of both sexes moved only slightly higher in elevation from the 

release site to breeding ranges in 2008, and the vast majority of birds in both years preferred a 

westerly trajectory.  Movement from May 1 reference locations to nesting sites were similar for 

2008 and 2009 (228.71±128.79 m and 246.9±87.1 m, respectively). 

 

Reproductive and Nest Site Characteristics 
Table 11 compares reproductive characteristics for 2008 and 2009 translocated Mountain Quail.  

Clutch size across both years was similar, but 2009 clutches had a low hatch size relative to 

2008 clutches.  Nest success was much higher in 2009 than in 2008, with higher depredation of 

2008 nests being a likely explanation for the spread. 
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There was straightforward evidence of the number of eggs that hatched at all successful nests.  

In other words, determination of hatch size was not complicated by an abundance of 

inconspicuous shell fragments that could not be pieced together.  On the contrary, in several 

cases there were simply not enough eggshell fragments present to account for the entire clutch.  

It is possible that several of the nests were partially depredated prior to hatching or that 

eggshells that were scattered away from the nest and missed.  If the second theory is true, 

hatch size was likely underestimated.   

 

Table 11.  2008 and 2009 Reproductive Characteristics for Incubating Collared Mountain Quail 

 # Nests Mean clutch size 
(# eggs) 

Mean hatch size 
(# chicks) 

Nest success 
(%) 

 2008 2009 2008 2009 2008 2009 2008 2009 

Females  9 9 9.3±1.5 9.3±0.5 10.3±0.3 6.8±0.9 33 67 

Males 8 4 12.8±0.7 12.0±1.3 11.0±1.1 8.0±0.6 75 100 

Total 17 13 11.3±0.9 10.2±0.6 10.8±0.7 7.2±0.6 53 77 

                

An interesting phenomenon occurred at three separate nests that were all incubated by females 

(HY #1596, HY #1677, and HY #1681).  When the nests were first located, a single egg was 

discovered lying on bare ground just outside the cover of the shrub concealing the nest cup.  An 

explanation for this could be that a female may have unsuccessfully attempted to “dump nest”, 

or lay an egg in a nest being incubated by another quail.  While waiting for the incubating bird to 

leave the nest, the second bird laid the egg on the ground. 
 

All three cases of nest depredation present a second perplexing question.  The three incubating 

Mountain Quail (HY female #1668, HY female #1674, and HY female #1681) were located off 

their respective nests, and when the nests were checked for abandonment or depredation it was 

discovered that all eggs had disappeared without a trace.  It is unknown what kind of predator 

would carry off or eat an entire clutch whole rather than taking one or two eggs or breaking them 

open at the nest and leaving behind indicative evidence. 

 

Average nest distance from the release site was significantly higher in 2008 than 2009 (Table 

12).  2009 nests were closer to roads on average and more than twice as far from water than 

2008 nests.  Again, water availability differences between the two years might account for this.  
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2009 nests were also higher in elevation, had a higher elevation change from the release site, 

and were located on a steeper slope. 

 

Table 12.  2008 and 2009 Mountain Quail Nest Site Characteristics 

 2008 2009 

Distance from release site (m) 1389.8±362.5 833.6±154.3 

Distance to road (m) 478.2±79.2 368.5±50.6 
Distance to water (m) 170.7±36.8 375.0±72.6 

Elevation (m) 1810.8±18.0 1880.1±20.4 
Elevation change from release site (m) 63.7±11.1 93.3±20.3 

Slope (°) 12.8±2.4 17.1±2.4 
 

Despite high nest success in 2009, relatively few Mountain Quail chicks were actually seen.  As 

mentioned in the results, several broods were confirmed by the presence of only one chick.  

Although capable of short flight by two weeks of life, by nature Mountain Quail are notorious for 

their propensity to run rather than fly from danger (Gutierrez and Delehanty 1999).  When 

threatened, young chicks scatter into heavy cover where they crouch and remain motionless.  

However, by the time they can fly they will usually flush with attending adults.  A couple factors 

could account for the low chick counts in summer 2009.  The first is that chicks may repeatedly 

have escaped detection by deciding to run rather than fly with adults when approached.  A 

second is that there was a very high chick mortality rate. 

 

Conclusion 
Given the survival and reproductive successes of translocated Mountain Quail populations in 

2008 and 2009, gradual re-establishment of a healthy and self-sustaining population in the Trout 

Creek Mountains shows initial promise.  A third translocation in 2010 will enhance the existing 

population and provide more insight into the ultimate success of reintroduction efforts in this 

range.    
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