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Introduction 
The primary distribution of the mountain quail (Oreortyx pictus) includes the Sierra Nevada, the 

Cascades, and the Coast Range of the western United States (Gutiérrez and Delehanty 1999).  

Populations in the western Great Basin are currently the focus of conservation efforts due to a 

steady decline that began in the 20th century (Crawford 2000).  In particular, eastern Oregon, 

western Nevada, and western Idaho have shown evidence of diminished populations that 

warrant significant concern.  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 

Gutiérrez and Delehanty 1999, Pope and Crawford 2000).       

 
The Mountain Quail Translocation Program for Eastern Oregon began in 2001 as a cooperative 

effort between the Oregon Department of Fish and Wildlife (ODFW), the U.S. Forest Service, 

and the Game Bird Research Program at Oregon State University.  The goal of this initiative is 

to actively restore viable, self-sustaining mountain quail populations to affected native ranges in 

eastern Oregon.  Source populations for these translocations are located in southwestern 

Oregon, where the species is currently thriving.  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 (2004, 2005), the Malheur National 

Forest (2004, 2005), Steens Mountain (2005, 2006, 2007), and the Trout Creek Mountains 

(2008, 2009, 2010).  Between 2004 and 2010 the project has focused on reviving populations in 

historical ranges in Harney County, resulting in the translocation of 639 quail to date (Abel 2008, 

Groot 2009). 

 

Much of the weight of a translocation’s success balances on survival rates during the 

“establishment phase”, or the time period immediately following release of a target species into 

a novel environment (Armstrong and Sedon 2008 in Dickens et. al 2009).  In order to determine 

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

closely monitor relocated individuals during this critical time period.  The Mountain Quail 

Translocation Program incorporates field research to evaluate the outcome of population 

restorations in eastern Oregon by means of tracking radio marked Mountain quail for several 

months following a release.  
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The third and final year of planned mountain quail translocations in the Trout Creek Mountains 

of southeastern Oregon occurred in 2010.  In the springs of 2008 and 2009, a cumulative 230 

mountain quail were released in the Red Mountain Wilderness Study Area (WSA) and 

monitored throughout the summer to determine initial survival, trends in movement, habitat use, 

and reproductive success.  The 2010 translocation served to supplement the population 

established during the first two years as well as enhance understanding of the project’s success 

in this region.  The following report delineates the field methodology and results of radio collared 

mountain quail monitoring that took place between March and August 2010. 

 

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).    

 

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 

2010 release site, as well as the 2008 and 2009 release sites, lies within the 100,000 acres 

managed by the Burns district and one of five Wilderness Study Areas contained within the 

mountain range. 

 

The immediate area of the 2010 release site is characterized by moderately sloped hillsides 

topped by rocky outcroppings.  As intermittent streams dry up following spring runoff, the 

majority of reliable summer water resources are found in springs or reservoirs designed for use 

by domestic cattle.  The prominent peak in the vicinity is Red Mountain, which rises to 2129 

meters (6985 ft).  Steep, heavily vegetated canyons contain the Trout Creek drainage to the 

east, and dramatic mountain peaks dotted with towering rock formations lie to the south.       
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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.  

Stands of quaking aspen are common in deep draws and around springs, and mountain 

mahogany is found on top of ridges and on the upper slopes of canyons.  Fescue, bottlebrush 

squirreltail, and cheatgrass comprise a significant amount of the perennial and annual grass 

understory.   

 

Field Techniques 
Mountain quail for the 2010 translocation were trapped between early December 2009 and late 

February 2010 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.  

Because mountain quail are monomorphic, blood was taken from birds receiving radio-collars 

for DNA-based sexing methods.  Quail were separated into two age categories: juvenile or 

hatch year (HY), meaning that the bird had been born the summer of 2009, and adult or after 

hatch year (AHY). Shortly prior to release, all quail were reweighed and 49 individuals were 

fitted with necklace-style radio transmitters.  Two brands of radios were used; 27 Holohil model 

PD-2C weighing 4 gms with a life expectancy of 180 days and 22 American Wildlife Enterprises 

radios weighing 6 gms with a mortality signal and life expectancy of 250 days.  

 

A total of 190 mountain quail were transported to the Trout Creek Mountains for release on 

March 17, 2010 (Table 1).  The intended release site in the Dry Creek drainage (UTM E386845 

N4657397) lies approximately 1.9 km southeast of Red Mountain reservoir and is in close 

proximity to both the 2008 and 2009 release sites.  Snow levels on the road restricted access to 

this area and the birds were released at alternate locations.  The radio collared group was 

released at Holloway Reservoir (UTM E385272 N4661817, elevation 1801 m), approximately 

4.8 km northeast of the intended site.  The band-only group was released 1 km southeast of 

Holloway reservoir (UTM E386120 N4660946, elevation 1825 m). 

 

Table 1.  Mountain Quail Released in the Trout Creek Mountains, Spring 2010 

Release date Release total # Radio 
collars 

Male/female 
collared 

HY/AHY 
collared 

# Banded 
only 

3/17/2010 190 49 26/23 35/14 141 
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Field trips to monitor the radio collared mountain quail took place every other week from March 

29 to August 18.  Ground-based radio telemetry was the primary method used to locate the 

birds.  Non-collared quail were located incidentally and almost always when in association with 

radio-collared quail.  Mountain quail were flushed from surrounding cover in order to visually 

confirm live status, and radio transmitters were recovered from mortalities.  A fixed-wing 

telemetry flight was completed on June 8 to locate the signals of quail that had moved out of the 

broader area surrounding the release site.  These birds were relocated on the ground shortly 

after the flight.     

 

Data recorded in-field for each mountain quail location included date, time, GPS waypoint, 

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

any other collared and/or non-collared quail. Notes were taken on the condition, location, and 

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

were identified and documented throughout the field season.  Distance from quail locations to 

the nearest water source, the nearest road, and 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. 

 

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

This reproductive strategy is unique to mountain quail and occurs when the female concurrently 

lays eggs in two nests separated by as much as 200 meters (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 nests were discovered when the radio collared adult was found 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 were made again on subsequent field trips if the 

incubating bird was present, and nests of birds that had moved away from their nesting site 

were also checked to determine if hatching, abandonment, or depredation had occurred.  A nest 

was considered successful if ≥1 egg hatched.  Egg membranes, egg “caps” (the fragment of 
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egg that the chick breaks away with its egg tooth), and/or remaining empty shells were counted 

in order to determine the number of chicks that emerged from a nest.   

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 had 

not developed flight or did not flush with attending adults, adult quail behavior was noted to 

deduce whether or not they might be with a 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 adult quail were suspected to be with 

older broods, nearby brush cover was 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 
Live locations, mortality locations, nest locations, and brood locations for the 2010 monitoring 

period for radio collared mountain quail can be found on Map 1. 

  

Survival 
Survival for the 2010 mountain quail translocation was calculated out of 47 individuals.  The 

radio collared group totaled 49, but two females were never located again after release on 

March 17.  Eight mountain quail lived until the end of the monitoring period in August, 

representing a survival of 17%.  Five of 26 (19%) males survived and 3 of 23 (13%) females 

survived. 

 



7 

Table 2 summarizes mortality data for the 2010 translocation.  Eighty three percent of the radio 

collared population died in the 5 months between release and the conclusion of monitoring.  

Eighty two percent of all mortalities occurred before April 8, representing a 65% loss of the total 

radio collared population in only three weeks following release.  The number of mortalities 

dropped off significantly in May and June, although the loss of only one bird per month 

represented a high percent mortality due to the low number remaining in the population.  The 

17% survival statistic was reached by June 10, the last date when a radio collar was retrieved 

from a mortality. 

 

Table 2. 2010 Percent Mortality by Month for Radio Collared Mountain Quail 

 % Males  % Females % Both 
March (17-31)         23     (6/26)         24     (5/21)         23     (11/47) 

April         70     (14/20)         75     (12/16)         72     (26/36) 
May           0     (0/6)         25     (1/4)         10     (1/10) 
June         17     (1/6)           0     (0/3)         11     (1/9) 
July           0     (0/5)           0     (0/3)           0     (0/8) 

August (1-18)           0     (0/5)           0     (0/3)           0     (0/8) 
 

 

The majority of radio collared mortalities found during the monitoring period were located close 

to the release site (see Map 2).  Seventy four percent (29/39) of the total mortalities were 

located within 1 km of the release site, and 92% (36/39) were located within 2 km of the release 

site.  The closest mortality location, found on March 31, was 44 m from the release site.  The 

furthest was discovered on June 10 and was 11.8 km from the release site. 

 

Ten of 47 (21%) radio collared mountain quail survived or were not discovered as mortalities 

until after May 1, the predetermined date that quail are assumed to be in breeding ranges.  Six 

of these 10 (60%) were males and the remaining 4 (40%) were females. 

 

Causes of mortality were largely unascertained due to a lack of carcasses.  At least five were 

attributed to avian predators and one was attributed to a bobcat. 

 

Movement  
Breeding range movements were based on ten radio collared mountain quail that survived or 

were not discovered as mortalities until after May 1.  Mean distance from the release site to 
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breeding ranges was 5.26 ± 1.08 km (range 1.37-11.75).  Males traveled slightly further on 

average to breeding ranges (5.68 ± 1.75 km) and had a much wider range of movement than 

females (1.37-11.75 km).  Females traveled a mean distance of 4.63 ± 0.91 km from the release 

site to breeding ranges (range 2.88-6.70 km). 

 

Change in elevation varied greatly from the release site (elevation 1801 m) to post-May 1 

breeding range locations.  Five of ten mountain quail (50%) moved higher in elevation with a 

mean gain of 67.8 ± 32.2 m (range +3 to +183) and five (50%) moved lower in elevation with a 

mean loss of 203.0 ± 29.3 m (range -95 to -273).  Elevation change across movements for all 

ten mountain quail was a mean loss of 67.6 ± 49.6 m (range +183 to -273).  Males lost an 

average of 34.2 ± 68.3 m (range +183 to -226) and females lost an average of 117.6 ± 73.4 m 

(range +12 to -273). 

 

Seven of ten mountain quail (70%) moved in a northerly direction from the release site to 

breeding ranges.  Three moved north, three moved northeast, and one moved northwest in 

direction.  The remaining three quail (30%) traveled in a southerly direction to breeding ranges, 

with two moving southwest and one moving southeast. 

 

Nesting mountain quail (n=4) moved a mean distance of 149.3 ± 49.1 m (range 70.7-284.7) 

from their May reference locations to chosen nesting sites.  Broods were located a mean 

maximum distance of 403.1 ± 116.0 m from respective nests between hatching and the end of 

monitoring.   

 

Two of the eight mountain quail that survived the nesting season moved very little in late 

summer, likely due to the availability of reliable water sources nearby.  Nest hatching in July 

coincided with the drying up of intermittent streams, on which the other 75% (6/8) of the 

remaining live quail depended as a main source of water.  Movement trends for these birds 

appeared to revolve around water through the end of the monitoring period.  In general, the six 

mountain quail remained within an average of 105.3 ± 34.1 m of puddled water in stream 

bottoms until the last tracking event, in which four appeared to be moving (or had moved) out of 

their respective drainages likely due to the definitive loss of these sources.  Final locations 

acquired for the eight surviving radio collared mountain quail were a median distance of 3.25 km 

from the release site (range 2.37-10.37).  
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Reproductive Characteristics 

Mountain quail nests were discovered between the dates of June 9 and June 24, 2010.  At the 

time the nest sites were first located, egg laying was complete and there were no additionally 

deposited eggs found on successive visits to the nests.  Given the time period between one 

tracking event and the next, it is estimated that the quail attending these nests began incubation 

sometime between May 19 and June 24.  Hatched nests were observed between July 7 and 

July 21, which generates a hatch date estimation of June 23-July 21.  The time frames for 

incubation initiation and hatching are consistent with findings by Pope and Crawford (2001) that 

wild mountain quail incubate for an average of 30 ± 0.6 days (range 27-36).         

 

Four nests were documented and monitored during the 2010 breeding season.  Three of four 

(75%) were incubated by males, and one of four (25%) was incubated by a female.  All four 

nests were incubated by radio collared mountain quail that mated with un-collared mountain 

quail.  Whether these un-collared mates were 2010 releases, releases from previous years, or 

production from previous years was not ascertained.  Because there were no pairs consisting 

exclusively of radio collared quail, no cases of simultaneous multiple clutching were recorded 

until after nesting when two quail were flushed with their mates and collective broods.  

 

Table 3 summarizes nesting results for the four incubating mountain quail.  All four nests were 

determined to be successful (≥1 egg hatched).  Three of the four were highly successful, with 

83%, 90%, and 100% of the eggs hatching in each nest.  The remaining nest, incubated by HY 

female #1201, only showed direct evidence of 45% (5 of 11) of the eggs hatching.  However, 

this data is not definitive due to a lack of large, intact eggshell fragments left in the nest.  

Additionally, #1201 was observed with 6 chicks the same day the nest was checked for hatch 

success, suggesting that more chicks hatched from the nest than could be verified by counting 

shell fragments.  

   

Table 3. 2010 Demographics and Nesting Results for Incubating Radio Collared Mountain Quail 

released in the Trout Creek Mountains of Oregon.      

Band # Sex Age Clutch size Hatch size 
1201 F HY 11 >5 
1415 M HY 12 10 
1419 M HY 11 11 
1433 M AHY 10 9 
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Mean clutch size across the four nests was 11 ± 0.4 eggs (range 10-12).  Mean hatch size was 

9 ± 1.1 chicks (range 6-10).   Assuming that the hatch size for the nest incubated by #1201 was 

at least 6 chicks, a minimum of 82% (36/44) of eggs across the four nests hatched, and 18% 

(8/44) did not hatch, disappeared, or hatch was not detected. 

 

All four incubating radio collared mountain quail were observed with broods post-nesting (see 

Map 5).  Number of chicks per brood per tracking event ranged from zero (confirmation based 

on adult behavior) to six chicks for broods hatched by incubating quail; these numbers may 

have been higher due to the presence of chicks not seen by the observer on some occasions.  

Three were confirmed to be with their broods on the last field visit from August 16-18.  Hatch 

year male #1419 was last seen on August 3 and had at least 2 chicks with him at the time.  By 

the dates of the last field visit, both HY female #1201 and AHY male #1433 appeared to have 

reunited with their mates and were documented with 12 and 9 chicks, respectively.   

 

Two additional coveys of mountain quail containing chicks were discovered incidentally after the 

breeding season.  Hatch year male #1217, who did not breed, was observed in August in 

association with two adult mountain quail and their brood of at least 2 chicks.  A second covey 

consisting of 2 adults and 10 chicks was flushed in the Red Mountain Creek drainage on August 

17.             

 
Nest Site Characteristics 
Table 4 displays nest site characteristics for the four mountain quail nests documented in June 

2010.  Median distance from the release site to nesting sites was 3.25 km (range 3.03-10.48).  

Mean distance from nest sites to the nearest road was 0.96 ± 0.31 km (range 0.25-1.76).  Mean 

distance from nest sites to the nearest water source was 160.3 ± 76.7 m (range 25-295).  The 

individual values for this measurement are situated at extreme ends of the range (25 and 30, 

291 and 295) and reflect the dissimilar locations in which the mountain quail chose to nest.  The 

vast range in elevation change from the release site to nesting sites similarly demonstrates this; 

median elevation change was a gain of 49.5 m.   
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Table 4. 2010 Mountain Quail Nest Site Characteristics in the Trout Creek Mountains of Oregon. 

Incubating quail 
Band #   sex/age 

Distance from 
release site (km) 

Distance to 
road (km) 

Distance to 
water (m) 

Elevation change 
from release site (m)

1201   F/HY 3.03 1.03 291 +8 
1415   M/HY 10.48 0.25 25 +108 
1419   M/HY 3.35 1.76 30 -179 

     1433   M/AHY 3.14 0.80 295 +91 
 

Two of the four nesting mountain quail traveled north from the release site to their chosen 

nesting sites, and the other two moved northeast to nest.  All four of the nest sites were located 

on a southwest aspect.  Mean slope for the four nest sites was 22.5 ± 5.2º (range 10-35).   

 

Radio collared mountain quail nested in highly disparate general locations despite trends in 

aspect and direction moved to nest (see Map 4).  Hatch year female #1201 nested on a slope 

dominated by tall rock outcroppings interspersed by small openings containing moderately low 

brush cover.  Hatch year male #1415 traveled over three times as far as other quail to nest in 

thick brush on the edge of a large aspen stand with an abundant source of spring water close 

by.  Hatch year male #1419 nested above a narrow corridor of brushy riparian habitat lining the 

bottom of a canyon.  After-hatch year male #1433 nested halfway up an expansive, moderately 

sloped hillside containing a large amount of excellent mountain quail habitat in the form of 

dense brush and thick grass growth. 

 

The four mountain quail nests were documented in two of the seven recognized vegetation 

types in the acreage of Trout Creek Mountain land managed by the Burns District BLM.  Two 

nests (50%) were located in big sagebrush/perennial grassland habitat and two (50%) were 

located in low sage/grassland habitat.   

 

Several cover descriptions were found concealing the 4 nest cups.  Two nests were located 

under rabbitbrush shrubs, one was concealed by dead grasses next to a sagebrush shrub, and 

one was partially concealed by dead grasses underneath a dead sagebrush shrub.  Concealing 

vegetation was between 0.5 and 1 m tall.  In all cases the predominant cover concealing the 

nest was part of a small grouping of contiguous shrubs.   
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Discussion 
Survival 
By far the most conspicuous result of the 2010 mountain quail translocation was the high 

mortality of the radio collared population in the few weeks following release.  One or several 

factors may have contributed to this trend; the first possibility to note is the location in which the 

collared quail were released.  Road conditions prevented access to the desired release location 

and as an alternate the birds were released in the area surrounding Holloway Reservoir which 

lacks the thick, tall brush cover that is a critical component of high-quality mountain quail 

habitat.  The quail therefore needed to move to locate suitable cover/habitat.  It appeared that 

few birds moved during the first few weeks after release as most (74%) of the mortalities were  

within 1 km of the release (see Survival in Results section).   

 

Factors such as precipitation, lingering snow, and the birds’ unfamiliarity with the area may have 

restricted movement in the time period immediately following release.  The Trout Creeks were 

subject to a late spring in 2010 and snow persisted on the ground and on the road south of 

Holloway Reservoir until late April.  In comparison, in 2009 at the same time of year, snow was 

restricted to high elevations on north-facing slopes by the release date in mid-March.  It is 

additionally possible that the release coincided with a high abundance of predators (e.g. raptor 

migration), or that restricted movement on the part of the quail concentrated them in a manner 

that made predation easier.  Due to the late spring, starvation may also have been a possibility 

although there was no evidence for this not all causes of mortality were determined. 

 

Table 5 displays survival data for the three years of mountain quail translocations in the Trout 

Creek Mountains.  Total survival for 2008 and 2009 was comparable at 45% and 37% 

respectively.  The most substantial spread between male and female survival occurred in 2008 

(17%).   

 

Table 5. Percent Survival for 2008-2010 Trout Creek Radio Collared Mountain Quail, March thru 

mid-August in each year.  

 % Total % Males % Females 
2008 45 55 38 
2009 37 33 40 
2010 17 19 13 
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Similar variability in both total survival and male vs. female survival were reported for the 2005-

2007 Steens Mountain translocations (Nelson and Robinson 2005, Nelson and Robinson 2006, 

Jeffers 2007; Table 6).  Though the 2005 translocation resulted in high survival, survival for the 

2006 Steens Mountain translocation was similar to that observed for the 2010 Trout Creek 

Mountains release.  Hypotheses to account for the low 2006 survival included high raptor 

abundance in that year as well as heavier rainfall in 2005 that may have affected spring forage 

and cover growth for 2005 quail and positively influenced survival (Nelson et al. 2006).   

 

Table 6. Percent Survival for 2005-2007 Steens Radio Collared Mountain Quail from March 

through mid-August in each year. 

 % Total % Males % Females 
2005 57 47 37 
2006 19 16 22 
2007 36 53 39 

 

 

In 2008 and 2009, survival of the entire translocated population could be generally inferred by 

the known survival of the sub-population of radio-marked mountain quail.  Because the radio 

collared quail and the un-collared quail were released in two different locations in 2010, survival 

estimates for all 190 translocated birds is unreliable.  Although the release site for the un-

collared quail was only 1.2 km south of the release site for collared quail, it initially provided 

better cover habitat and corridors for movement.  It is unknown if any of the factors that played 

into the high mortality rate of the radio collared population affected the un-collared population as 

well or if they benefited from being released into a more optimal area.          

 

Fate of the 2010 un-collared population is largely unknown, although several visual and auditory 

observations of un-collared birds were documented.  During the breeding season, male 

mountain quail emit a distinctive “crow” that serves as sexual advertisement and a 

reinforcement of pair bonds (Gutiérrez and Delehanty 1999).  In 2010 there were five 

documented cases of mountain quail crowing not associated with radio collared birds, one of 

which was heard coming from the direction of the non-collared release site.    In addition, all four 

of the radio collared nesting quail mated with un-collared quail, which provides insight into the 

dispersal of the un-collared population.  Thirdly, one radio-collared female was consistently 

located in the Red Mountain creek drainage with up to five un-collared mountain quail, though 
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she never bred.  Lastly, there were two sightings of mountain quail coveys containing chicks not 

parented by radio collared birds. 

 

It is unknown if the un-collared quail observed in 2010 were from 2010 releases or were un-

marked quail or their offspring from mountain quail released in previous years.  Mountain quail 

likely have high annual mortality akin to most North American quail species (Gutiérrez and 

Delehanty in Pope and Crawford 2004).  Given the different release location and high annual 

mortality rates, it is most likely that observations of un-collared quail were 2010 releases and 

least likely that they were 2008 releases and/or 2008 production.  However, it is also possible 

that the succeeding generations of 2008 and 2009 releases have radiated out from their primary 

nesting locations on Red Mountain and have dispersed into new breeding ranges where un-

collared birds and mates were found in 2010.    

 

Movement 
All radio collared mountain quail locations for 2008-2010 can be found on Map 3.  Radio 

collared mountain quail moved further from the release site to breeding ranges in 2010 than in 

2008 and 2009 (Table 7).  Additionally, 2010 was the only year that Trout Creek mountain quail 

lost mean elevation from the release site to breeding ranges (Table 8).   These two disparate 

trends may attributed be to the area into which the birds were released in 2010. 

 

Table 7. Distance from Release Site to Breeding Ranges (km), 2008-2010  

 2008 2009 2010 
Males 2.67 ± 0.63 3.37 ± 1.26 5.68 ± 1.75 

Females 1.71 ± 0.41 3.45 ± 0.79 4.63 ± 0.91 
Total 2.26 ± 0.41 3.41 ± 0.74 5.26 ± 1.08 

 

 

Table 8. Elevation Change from Release Site to Breeding Ranges (m), 2008-2010 

 2008 2009 2010 
Males 106 ± 24 96 ± 30 -34.2 ± 68.3 

Females 82 ± 16 75 ± 37 -117.6 ± 73.4 
Total 96 ± 16 96 ± 16 -67.6 ± 49.6 

 

 

Radio collared males in 2009 moved an average of 1.25 times further from the release site to 

breeding ranges than 2008 males, and 2009 females moved twice as far as 2008 females.  Abel 
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(2008) postulated that a late spring and the repeated occurrence of snowfall in May 2008 could 

have accounted for limited movement from the release site to breeding ranges.  This may 

explain differences between 2008 and 2009 dispersal, given that the same release area was 

utilized in both years.    

 

A list of distances traveled from release site to breeding range by project year can be found in 

Appendix I.  Distances for the 2008 and 2009 Trout Creek translocations were among the 

lowest, along with the 2003 translocation into the Murderer’s Creek Coordinated Recreation 

Area.  In 2009, 55% of surviving mountain quail were determined to be in breeding ranges on 

Red Mountain by the May 1 reference date, a feasible verification of the high quality habitat that 

exists close to the 2008 and 2009 release sites.  The largest distances moved from release site 

to breeding ranges occurred in the 2005-2007 Steens Mountain translocations.   

 

Reproductive and Nest Site Characteristics 
Despite the loss of most of the radio collared mountain quail population prior to the 2010 

breeding season, the high reproductive success of the surviving birds demonstrates the 

capability of this species to propagate itself after a drastic decrease in local population size.     

 

Table 9 displays reproductive characteristics for the 2008-2010 Trout Creek mountain quail 

translocation.  Sample size for 2010 was comparatively small, particularly in the case of the 

single female nester, and does not necessarily contribute to an overall trend.  Average clutch 

size was similar for males in all three years and was larger than female clutch size in 2008 and 

2009.  Hatch size was also consistently smaller for females than for males across all three 

years.  The 2010 translocation was the only occurrence of 100% nest success, a statistic most 

likely biased by small sample size.  However, it represents a significant success for the 2010 

translocation given the small number of radio collared individuals that survived long enough to 

reproduce.      
Table 9. 2008-2010 Reproductive Characteristics for Incubating Mountain Quail in the Trout 

Creek Mountains, Oregon. 

 # Nests Mean clutch size 
 2008 2009 2010 2008 2009 2010 

Males 8 4 3 12.8 ± 0.7 12.0 ± 1.3 11.0 ± 0.58 
Females 9 9 1 9.3 ± 1.5 9.3 ± 0.5 11.0 

Total 17 13 4 11.3 ± 0.9 10.2 ± 0.6 11.0 ± 0.4 
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(Table 9 continued) 

 Mean hatch size % Nest success 
 2008 2009 2010 2008 2009 2010 

Males 11.0 ± 1.1 8.0 ± 0.6 10 ± 0.58 75 100 100 
Females 10.3 ± 0.3 6.8 ± 0.9 6.0 33 67 100 

Total 10.8 ± 0.7 7.2 ± 0.6 9.0 ± 1.1 53 77 100 
 

 

Map 4 displays 2008-2010 nest locations for radio collared mountain quail.  In 2010, nest 

distance from the release site was over two times the average 2008 distance and nearly three 

times the average 2009 distance (Table 10).  The furthest nest site documented from release 

site occurred in 2010 at a distance of 10.48 km.  The second furthest occurred in 2008 and was 

6.80 km from the release site.  The outlying nest found in 2010 was located three major 

drainages away from where the radio collared birds were released, and all three had optimal 

nesting habitat.  Why this radio collared bird traveled so far to nest is unknown, but it provides 

insight into the capability of mountain quail to move large distances in order to exploit new areas 

and expand their range. 

 

Radio collared mountain quail preferred to nest in big sagebrush/perennial grassland 

communities (see Map 4).  Eighty percent of all nests (28/35) documented over the course of 

translocation efforts were located in this vegetation type.  Ground cover concealing the nests 

was highly diverse, with 74% of nests located under sagebrush, antelope bitterbrush, or a 

combination of the two in 2008 and 2009.           

 

Proximity of nests to the nearest road was significantly higher in 2010 than in the previous two 

years (Table 10).  This and distance from release site may be attributed to the different location 

in which the birds were released in 2010.  Mean distance from nests to nearest water source 

was comparable in 2008 and 2010.  The 2009 mean distance to water was more than two times 

that of the other two years, and may be due to the earlier spring and drier conditions of that 

year.  Mean nest elevation for all three years ranged from 1808.8 to 1880.1 meters.  Range in 

slope for nest sites ranged from 12.8 to 22.0 degrees.                
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Table 10. 2008-2010 Mountain Quail Nest Site Characteristics in Trout Creek Mts., Oregon. 

 2008 2009 2010 
Distance from release site (km) 1.39 ± 0.36 0.83 ± 0.15 3.25 

Distance to road (m) 478.2 ± 79.2 368.5 ± 50.6 960.0 ± 313.0 
Distance to water (m) 170.7 ± 36.8 375.0 ± 72.6 160.3 ± 76.7 

Elevation (m) 1810.8 ± 18.0 1880.1 ± 20.4 1808 ± 65.7 
Elevation change from release site (m) 63.7 ± 11.1 93.3 ± 20.3 49.5 

Slope (°) 12.8 ± 2.4 17.1 ± 2.4 22.5 ± 5.2 
 

 

Map 5 displays 2008-2010 brood locations.  A final count of eight broods per year was 

confirmed at the conclusions of the 2008 and 2009 monitoring periods for nesting radio collared 

Mountain quail.  Though the brood count for 2010 was half this number, it again represents a 

100% nest success rate and a highly desirable outcome for the year’s reproduction given the 

low sample size.  The number of chicks consistently observed in 2010 broods was also 

encouraging, as well as the confirmation of simultaneous multiple clutching for radio collared 

quail that reunited with the broods of their un-collared mates. 

 

Conclusion 
Mountain quail populations have been recovering in other areas of eastern Oregon; some 

enough to merit the reopening of local hunting seasons in the past several years.  At this time, 

the Trout Creek mountain quail population will not be further supplemented with translocated 

birds from western Oregon.  It is hoped that the population will be self-sustaining and expand 

into its former range in this region.     

 
Acknowledgements          
A big thank you to everyone who helped make this field season possible, especially the fantastic 

Hines District ODFW staff.  In particular I would like to acknowledge: Dave Budeau for his 

support throughout; Laurie Draper for her incredible efforts to keep office life running smoothly; 

Dan Gonzalez for his help in making the maps; Bob Hooton for encouraging me to keep working 

hard at my career; Rod Klus for guidance and getting me some great wildlife experience; 



18 

Autumn Larkins and Matt Obradovich for working so hard to get those birds released; and Ken 

West for the flight. 

 
References 
Abel, C.  2008.  Mountain Quail translocations in eastern Oregon.  Unpublished annual report,

 Oregon Department of Fish and Wildlife. 

 

Crawford, J.A.  2000.  Historic distribution of Mountain Quail in the Pacific Northwest.  Pages

 194-197 in  L.A. Brennan, W.E. Palmer, L.W. Burger, Jr., and T.L. Pruden (eds.).  Quail

 IV: Proceedings of the Fourth National Quail Symposium.  Tall Timers Research Station,

 Tallahassee, FL. 

 

Dickens, M.J., Delehanty, D.J., Romero, L.M.  2009.  Stress and translocation: alterations in the

 stress physiology of translocated birds.  Proceedings of the Royal Society B 276: 2051-

 2056.     

 

Gutiérrez, R.J., and D.J. Delehanty.  1999.  Mountain Quail (Oreortyx pictus).  In A. Poole and

 F. Gill (eds.).  The Birds of North America, No. 457.  The Birds of North America, Inc.,

 Philadelphia, PA. 

 

Groot, K.  2009.  Mountain Quail translocations in eastern Oregon.  Unpublished annual report. 

 Oregon Department of Fish and Wildlife. 

 

Jeffers, M.  2007.  Mountain Quail translocations in eastern Oregon.  Unpublished annual

 report. Oregon Department of Fish and Wildlife. 

  

Nelson, J., and Robinson, D.  2005.  Mountain Quail translocations in eastern Oregon.

 Unpublished annual report.  Oregon State University. 

 

 Nelson, J., and Robinson, D.  2006.  Mountain Quail translocations in eastern Oregon.

 Unpublished annual report.  Oregon State University. 

  



19 

Nelson, J., Robinson, D., and M.D. Pope. 2006. Mountain Quail Translocations to Steens

 Mountain, Oregon.  Final project report, Oregon State University. 

 

Oregon Climate Service website 

 http://www.coas.oregonstate.edu/OCS 

 

Pope, M.D., and J.A. Crawford.  2000.  Habitat use by reintroduced mountain quail.  Page 137

 in L.A. Brennan, W.E. Palmer, L.W. Burger, Jr., and T.L. Pruden (eds.).  Quail IV:

 Proceedings of the Fourth National Quail Symposium.  Tall Timers Research Station,

 Tallahassee, FL. 

 

Pope, M.D., and J.A. Crawford.  2001.  Male Incubation and Biparental Care in Mountain Quail.

 The Condor 103:865-870. 

 

Pope, M.D., and J.A. Crawford.  2004.  Survival rates of translocated and native Mountain Quail

 in Oregon.  Western North American Naturalist 64:331-337. 

 

Trout Creek Mountain Working Group website  

http://www.mountainvisions.com/Aurora/tcmtinfo.html 

 



20 

Appendix I. Mountain Quail Movements from Release Site to Breeding 
    Range by Project Year 
 

Year Release location 
Distance from release 

site to breeding 
ranges (km) 

Range (km) 

2002 
 

MCCRA* 
 

males 5.09 ± 1.95 
females 6.29 ± 0.85 

both 5.75 ± 1.19 

2.0-14.63  
0.19-13.94  
1.94-13.94 

2003 
 

MCCRA 
 

males 3.0 ± 0.7 
 females 2.2 ±0.3  

both 2.5 ±0.4 

0.4-16.4  
0.2-13.9  
0.5-16.4 

2004 Deschutes NF 
males 4.0 ± 1.5  

females 5.6 ± 1.4  
both 4.8 ± 1.0 

0.6-17.8  
0.5-19.4  
0.5-19.4 

2004 Malheur NF 
males 2.5 ± 0.3  

females 8.7 ± 4.2  
both 5.1 ± 1.9 

1.3-3.2  
1.6-23.0  
1.3-23.0 

2005 Deschutes NF 
males 6.0 ± 2.2  

females 6.3 ± 2.2  
both not availiable 

not availiable  
not availiable  
not availiable 

2005 Malheur NF 
males 5.7 ± 1.5  

females 5.6 ± 1.8  
both not availiable 

not availiable  
not availiable  
not availiable 

2005 Steens Mountain 
males 10.5 ± 1.8 
females 6.8 ± 1.6  

both 8.9 ± 1.2 

not availiable  
not availiable  
not availiable 

2006 Steens Mountain 
males 7.2 ± 1.6  

females 7.0 ± 1.2  
both 7.1 ± 1.0 

1.3-17.3  
0.4-19.5  
0.4-19.5 

2007 Steens Mountain 
males not availiable 

females not availiable 
both 8.6 

not availiable  
not availiable  

1.0-14.0 

2008 Trout Creek 
Mountains 

males 2.7 ± 0.6  
females 1.7 ± 0.4  

both 2.3 ± 0.4 

0.4-10.5  
0.4-6.8  

0.4-10.5 

2009 Trout Creek 
Mountains 

males 3.7 ± 1.3  
females 3.5 ± 0.8  

both 3.4 ± 0.7 

0.3-20.1  
0.1-12.2  
0.1-20.1 

2010 Trout Creek 
Mountains 

males 5.7 ± 1.8  
females 4.6 ± 0.9  

both 5.3 ± 1.1 

1.4-11.8  
2.9-6.7  

1.4-11.8 
          

*Murderer’s Creek Coordinated Resource Area 
 2002-2008 data from Abel (2008). 
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