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Introduction 

 Mountain quail (Oreortyx pictus) populations have declined in the 20
th

 century 

throughout the entirety of their historical ranges, but particularly in the eastern portions found in 

western Idaho, northwestern Nevada, and eastern Oregon. Habitat loss due to fire suppression, 

overgrazing, and water impoundment projects is thought to be responsible for much of the 

population decline (Brennan 1991, 1994).  

The Oregon Department of Fish and Wildlife, Oregon State University-Game Bird Department, 

and U.S. Forest Service initiated the Mountain Quail Translocation Project in 2001. The goal 

was to re-establish dwindling mountain quail populations throughout eastern Oregon. Loss of 

habitat due to fire suppression, overgrazing, and water impoundment projects have led to a 

drastic reduction of mountain quail populations during the last century (Brennan 1991, 1994). 

Mountain quail can be found from the Baja peninsula, Mexico to the southern British Columbia, 

and as far east as Idaho and Nevada (Johnsgard 1973, Crawford 2000). In Oregon, mountain 

quail currently flourish in the Coast Range and western Cascade mountains.  East of the 

Cascades, mountain quail occupy a small proportion of their historic habitat  (Map 1). Mountain 

quail are typically found in shrub-dominated landscapes with a mix of early-successional 

conifer-shrub vegetation (Johnsgard 1973, Gutierrez and Delehanty 1999, Crawford 2000) that 

often colonize after a disturbance, such as logging or fire. Snow levels and food availability force 

mountain quail to migrate seasonally. Unlike other species of new world quail which inhabit the 

same general area year-round, mountain quail migrant seasonally between breeding and 

wintering areas in response to snow levels and food availability (Gutierrez and Delehanty 1999). 

Mountain Quail begin pairing up in February and March to find a suitable breeding area by late 

April to early May (Pope 2002 in Nelson et al. 2006). Nesting occurs from mid-April to mid-July 

(Johnsgard 1973). 

The goal of the Mountain Quail Translocation Project is to capture quail from established 

populations in western Oregon, and translocate them to select habitat types in eastern Oregon 

where historical populations once existed. Mountain quail have been released at a number of 

different locations in Oregon since 2001. Mountain quail are deemed an ideal species to 

translocate because they have abundant source populations, high productivity, and ability to 

survive the stressful human interaction of capture, handling, and transport (Stephenson et al. 

2011). The 2011 release marked the first, and 2013 the last of three translocations near Gearhart 

Mountain, located in the Interstate Management Unit in south-central Oregon. Due to severe 

weather events and predation high mortality was observed during 2011 and to a lesser extent in 

2012. Stephenson et al. (2011) recommended multiple year release efforts for restoration projects 

to accommodate the high mortality rates experienced by translocated quail.  Elevated mortality is 

due to increased movement when dispersing from the release site which causes an increase in 

predator exposure.  



 
 

Mountain quail were captured in treddle-style traps baited with grain.  Trapping occurred in 

Douglas and Jackson counties from November 2012 through February 2013. Quail were held at 

the holding facility at the ODFW Roseburg Office until release on March 29.  Birds were 

released prior to a few days of favorable weather to allow for acclimation. All birds were banded 

and aged (classified hatch-year or after hatch-year). Of the 122 trapped quail available for 

translocation, 48 were weighed (grams) and fitted with necklace-style radio transmitters (Table 

1). Because mountain quail sexes are similar in appearance, blood samples were taken from 

radio-marked quail for gender determination.  Blood samples were submitted to DDC Veterinary 

Diagnostics for analysis.  Following release, all radio-collared quail were monitored using 

telemetry equipment. Over the course of the field season, observational data such as apparent 

survival, location, use of habitat, and nest success were recorded. This report is a summary of 

monitoring data for the radio-collared mountain for the period April - August, 2013  

Table 1: Translocated Mountain Quail released in the Interstate WMU, Oregon. 

Release Date Release Total Total Radio  

Collared 

Total # Leg  

Band Only 

HY/AHY* 

Collared 

Male/Female 

Collared 

03/29/2013 122 48 74 27/21 27/21 

*HY=Hatch Year (Juvenile), AHY=After Hatch Year (Adult). 

Study Area 

 The Interstate Wildlife Management Unit (WMU) is located in south-central 

Oregon and includes portions of Klamath and Lake Counties. A mixture of Bureau of Land 

Management, State, U.S. Forest Service, private timber companies, and other individual 

landowners create a unique environmental landscape mosaic. In 2011 and 2012, mountain quail 

translocations occurred near Gearhart Mountain, within the Fremont-Winema National Forest, 

east of Bly, Oregon. Gearhart Mountain is known to receive higher amounts of snow compared 

to the surrounding lower elevations. Release sites in 2013 were moved 10-15 miles south of the 

previous Gearhart Mountain sites to an area that receives less snowfall in an attempt to reduce 

weather related mortalities of recently translocated birds. 

In 2013 birds were released at Shone Springs and Lost Valley Creek located due east of 

Fishhole Creek and southeast of Bly, Oregon. The distance between the two release sites was 

1380 meters (0.85 miles) and both were 1754 meters in elevation. In the past two years, the 

mountain quail exhibited a northward movement after release. To accommodate for this potential 

northward dispersal, the location of the Shone Springs and Lost Valley Creek sites were chosen 

just south of Paradise Mountain, which contains suitable mountain quail habitat  During the early 

1990’s, a 28,000 acre wildfire burned Paradise Mountain and the surrounding areas. Early seral 

stage shrubs now dominate the landscape, providing prime mountain quail habitat that includes brushy 

slopes predominately covered my manzanita and snowbrush, and other chaparral vegetation. 



 
 

Coniferous forest edges with open canopies and forests recently disturbed by fires or logging 

adjacent to a chaparral component is ideal mountain quail habitat (Johnsgard 1973).  

The release sites and adjacent areas consist of a variety of plant associations. Maps of the 

plant associations were obtained from the U.S. Forest Service Fremont-Winema National Forest.  

Common plant associations on the study area included White Fir/Ponderosa Pine, White 

Fir/Lodgepole Pine/Long Stolon Sedge-Needle Grass, White Fir/Ponderosa Pine/Incense 

Cedar/Serviceberry, Ponderosa Pine/Juniper/Curl-Leaf Mountain Mahogany/Idaho Fescue, 

Ponderosa Pine/Bitterbrush/Idaho Fescue, White Fir/Ponderosa Pine/Sugarpine/Greenleaf 

Manzanita, Big Sagebrush/Antelope Bitterbrush/Idaho Fescue/ Bluebunch Wheatgrass, and Little 

Sagebrush/Idaho Fescue/Squirreltail. At Shone Springs, Ponderosa Pine (Pinus ponderosa) and 

Greenleaf Manzanita were the dominate overstory/understory plant species. At Lost Valley 

Creek, a mixture of Ponderosa Pine and Quaking Aspen (Populus tremuloides), along with 

Greenleaf Manzanita and fescue (Festuca spp.) comprised the overstory/understory plant species. 

Other shrub species found at the release sites and surrounding areas included Curl-Leaf 

Mountain Mahogany (Cercocarpus ledifolius), serviceberry (Amelanchier arborea), snowberry 

(Symphoricarpos albus), sagebrush (Artemisia spp.), and Wax Currant (Ribes cereum). Western 

Juniper (Juniperus occidentalis), cedar (Calocedrus spp.), and White Fir (Abies concolor) were 

other tree species commonly found. Other grasses and forbs scattered throughout the region 

include mahala mat (Ceanothus prostrates), bottlebrush squirreltail (Elymus elymoides), and 

Western needlegrass (Achnatherum occidentale). 

Methods 

 A week before release quail were fitted with necklace-style radio collars manufactured by 

American Wildlife Enterprises Inc. Birds were transported from the Roseburg holding facility 

and released at two pre-selected locations on March 29, 2013. Over the field season, several 

aerial telemetry flights were used to locate radioed quail that could not be found from the 

ground. Using ground-based telemetry equipment, visual observations determined whether the 

mountain quail were alive.  If a mortality occurred, the cause of death was inferred from 

examination of damage (e,g, tooth marks) to the radio collar, quail remains (if any) and feathers 

found at the scene. If a collar was found underneath heavy brush or under rocks, the mortality 

was generally attributed to mammalian predation. Mammalian predation was considered likely if 

the collars that had tooth marks. A mortality was inferred to be avian predation if found 

underneath plucking perches, with feathers scattered around the area. Several mortalities were 

classified as unknown cause because no remains or feathers were found, and the radio collars 

showed no signs of damage.  

The following information was recorded each time a mountain quail was located;  fate 

(alive or mortality); coordinates (Universal Transvers Mercator NAD83), time, date, distance to 

nearest road and water, slope, aspect, elevation, habitat (dominant overstory/understory 

vegetation), associated birds, and nest/clutch size information (when applicable). When a nest 



 
 

was discovered, the vegetation used to conceal and construct the nest cup was recorded.  

Microsoft Excel was used for data management and calculation of means and standard errors.  

Telemetry data documenting fate of birds was used to calculate survival. All mountain quail 

were considered alive until a mortality was confirmed or contact with the collar was permanently 

lost.,Lost collars were excluded from apparent survival calculations because the fate of the bird 

was unknown. Weather data was available from the  Quartz Mountain SNOTEL station (close 

proximity to release locations) operated by the U.S. Department of Agriculture Natural Resource 

Conservation Service.. 

Results 

Survival 

 Of the 48 radio-collared mountain quail released this year, 33 suffered mortalities, 12 

remained alive through the nesting season, and 3 were never located after release.  Survival 

calculations were based on the 45 quail with known fate (Map 2). Eighteen mortalities occurred 

during the first 4 weeks following release, 3 in May, 6 in June, 3 in July, and 3 in August (Graph 

1). The 3 birds never located after release were all females. Seven of 27 males (25.9%) and 5 of 

18 females (27.7%) survived through the end of the field season (August 19, 2013). As the 

season progressed, the mountain quail settled into breeding ranges resulting in a decreased 

mortality rate (Graph 1). Sources of these mortalities were classified as avian (i.e. accipiter), 

mammalian (i.e. bobcat), or unknown. Only 26 of the 33 radio collars could be recovered from 

the field. The other 7 were either on private property (no contact was made after several 

attempts) or were down in the crevices of boulders, making their retrieval impossible. Of the 

known sources of mortality, 11 were caused by avian and 10 attributed to mammalian predation. 

It is important to note that determining the exact cause of mortality can be difficult. A 

combination of presence/absence of feathers, location of mortality (dense cover/on a perch), and 

damage/no damage to the collar were all used to determine the proximate cause of mortality. 

 

 

 

 

 

 

 

 



 
 

Graph 1. Survival of the 45 radio-collared mountain quail March-August, 2013 at Shone 

Springs and Lost Valley Creek release sites (Interstate WMU, Oregon).   

 

Movement 

 Some mountain quail dispersed many km from their release sites. Bird #824 traveled the 

furthest at 36.1 km and bird #807 traveled 30.4 km from the Shone Springs release site. Birds  

#949 and #962 were paired and later found at a breeding location 24.3 km from the Lost Valley 

Creek release site (Map 4). Even though a nest was never located for this pair, maturing chicks 

were observed with #949 on August 6, 2013. Average distance from release site to a nest site 

(n=6) was 5,614 ± 1212 m, with an average elevation of 1,758 ± 31 m. 

 The average distance of  mortalities from Shone Springs release site  was 3,373 m away, 

while those that survived traveled an average distance of 1,209 meters (Map 2). For all birds 

released at Lost Valley Creek, the average distance  to site of mortality was was 4,327 m away, 

while those that survived dispersed an average distance of 7,888 m. During the field season, for 

each mountain quail location the average distance from the nearest road was 198 ± 18 m and 206 

± 19 m away from a water source. All live quail were found on slopes averaging 6.1 ± 0.6 

degrees, with a typical aspect facing southeast (91-180°), or 172.1° ± 11.1°.  

Reproductive and Nest Site Characteristics 

 Of the 48 radio-collared mountain quail released in 2013, six birds were found incubating 

a clutch of eggs. All six nests were constructed of pine needles. Four of the nests were located 

under a small dead/downed tree under a Greenleaf Manzanita shrub, one was at the base of a 

cedar, and one was under loose pine needle duff on the forest floor. Nesting likely began during 

the first week of June, with the first nest located on June 6, 2013. The other five nests were 

located thereafter within a week of locating the first nest. Clutch sizes ranged from 9 to 12 eggs, 
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resulting in an average of 10.7 ± 0.6 eggs per clutch. Of the six nests, four (67%) were incubated 

by males, and two (33%) by females. Each bird and its associated nest were observed every week 

until hatching, which was first detected on July 5, 2013. The exact nesting and hatching dates 

could not be determined to the day, but this time-frame of incubation lies between the 24-25 day 

period defined by Johnsgard (1973), and the 30 day incubation period Pope and Crawford (2001) 

described. Due to inability to cover the large geographic area of dispersed birds and infrequency 

of monitoring individual birds, it is likely some nesting attempts were undetected.  Evidence of 

this likelihood included two birds for which no nest was located yet bird #777 was observed with 

9 chicks on August 19 and bird #949 was observed with 10 chicks on August 6.    

 Means and standard deviations of nest site characteristics include 305 ± 173 m away from 

the nearest road, 247 ± 118 m away from the nearest water source, and 5615 ± 1213 m away 

from their release site. Nest locations were found on a slope of 3.0 ± 0.7 degrees, having an 

aspect of 170.8 ± 55.6, and at an elevation of 1759 ± 32 m (Map 3)  which was just 7 ± 32 m 

higher than release location.  The six nests contained a total of 64 eggs of which 50 successfully 

hatched.  Mean hatch sizes for the six nests were 8.3 ± 1.3. Band number 901 had a clutch of 11 

eggs, but 8 of those failed to hatch, skewing the data.  Even with the low hatching success of 

one, 78 percent of all the eggs hatched (Table 3). One of the six successful nesters was found 

predated about 3 weeks after hatch..Remains of bird #865 were found under very dense 

manzanita, with mammalian predation determined as the likely cause. The fate of bird #865’s 

brood is unknown. 

 

Table 2. Clutch size, hatch size, and gender of incubating mountain quail in the Interstate 

Management Unit of Oregon, 2013.  

Leg Band # Sex (M/F) Clutch Size Hatch Size 
Hatching 
success 

865 M 11 9 9/11 (82%) 

833 M 12 12 12/12 (100%) 

841 F 9 7 7/9 (78%) 

809 M 12 11 11/12 (92%) 

901 F 11 3 3/11 (27%) 

791 M 9 8 8/9 (89%) 

Total 
 

64 50 78% 

 



 
 

       

Photos: (Left) Mountain quail incubating a clutch of eggs. (Right) Nest cups were predominately found constructed 

of pine needles and loose feathers, hidden at the base of a manzanita or under a downed tree. Clutch sizes ranged 

from 9 to 12 eggs.   

Conclusion 

 Mountain quail translocated to the Interstate WMU in 2011 suffered high mortality due to 

several factors including severe weather immediately following release.  Only 4.3% of radio 

marked quail survived from the March release to 9 August.  In 2012, 21.3% of the quail survived 

from the March release until August 17.  Quail survival in 2013 was slightly improved over 

2012, with 26.6% surviving until the last monitoring on August 19.  Common predators of 

mountain quail include accipiters, bobcat (Lynx rufus), long-tailed weasel (Mustela frenata), 

coyote (Canis latrans), and great horned owl (Bubo virginianus) (Gutierrez and Delehanty 

1999). Translocated mountain quail tend to have high mortality rates, so multiple years of 

releases within the same general geographic area is necessary for a successful restoration effort 

(Stephenson et al. 2011). This year marked the third and final year of mountain quail 

translocations in the Interstate WMU.  

Following release at Shone Springs and Lost Valley Creek on March 29,  weather was 

generally favorable which likely increased survival over the previous two years. From release 

until last monitoring on 19 August, 33 quail were mortalities, 12 survived, and 3 were never 

located.  When a species is released into a new environment, the success of that translocation 

depends on the rate of survival during the time shortly after release (Armstrong and Sedon 2008 

in Dickens et al. 2009). The 2013 translocation was the most successful of three years in the 

Interstate Unit due to improved survival rate and 100% nest success of known nests.  This last 

year (2013) of the 3 year study proved to be the most successful in terms of survival and nesting 

rate of translocated quail. We attribute this increase in survival and reproduction to selecting 

release sites with suitable habitat and a lower likelihood of adverse weather events immediately 

after release.    



 
 

Maps 

Map 1. Mountain quail observations in Eastern Oregon from 1980 - 2012 (ODFW website). 

 



 
 

Map 2. Final locations of 45 radio-collared mountain quail and their fate (alive or mortality) 

from release sites at Shone Springs and Lost Valley Creek. 

 

 

 

 

 

 

 

 

 



 
 

Map 3. Nest site locations for six of 45 mountain quail released at Shone Springs and Lost 

Valley Creek. (Note: Two other radio-collared mountain quail were observed with chicks, but 

the nests were not located.)

 

 

 

 

 

 

 

 



 
 

Map 4. Long distance movements where exhibited by four radio-collared mountain quail. Birds 

with leg band numbers 807 and 949 survived, while 824 and 962 were mortalities. (Note: units 

on this map are presented in miles for easier readability, while units in this report are in meters).
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