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Introduction 

Over the past century mountain quail populations have significantly declined in the 

eastern portion of their range, likely as a result of habitat loss due to fire suppression, 

overgrazing, and water impoundment projects (Brennan 1991, 1994).  Mountain quail were once 

found throughout Oregon and continue to be abundant in the Coastal and western Cascade 

forests, however; they are now restricted to isolated populations east of the Cascade Range (Map 

1).  Their current range extends from the most extreme southwestern portion of British Columbia 

south to Baja and east to Idaho and Nevada (Johnsgard 1973, Crawford 2000).  Throughout their 

range, Mountain quail are generally found in shrub-dominated communities and early-

successional mixed conifer-shrub vegetation usually found after disturbances such as fire and 

logging (Johnsgard 1973, Gutierrez and Delehanty 1999, Crawford 2000).  Mountain quail make 

seasonal altitudinal migrations in response to snow levels and food sources.  No other New 

World Quail so consistently make seasonal movements between wintering and breeding areas 

(Gutierrez and Delehanty 1999).  They will generally pair in late March and be in breeding 

ranges by late April (Pope 2002 in Nelson et al. 2006).  Egg dates are between mid-April and 

mid-July (Johnsgard 1973). 

As part of the Mountain Quail Translocation Project, initiated in 2001 by the Oregon 

Department of Fish and Wildlife, U.S. Forest Service, and Game Bird Department at Oregon 

State University, 128 mountain quail were released on March 10, 2011 near Gearhart Wilderness 

Area in south-central Oregon.  Habitat in this region closely resembles that west of Klamath 

Falls, OR in the eastern portion of the Cascade Range where mountain quail are plentiful (Tom 

Collom ODFW, personal contact).  The goal of the project is to actively restore mountain quail 

populations where they have significantly declined or have been extirpated, by translocating 

quail from abundant and easily accessed populations in southwestern Oregon to their former 

ranges east of the Cascade Range.  The 2011 release is the first of three proposed translocations 

to Gearhart Mountain in the North Fork Sprague River and Demming Creek drainages.  High 

movement rates of dispersing translocated mountain quail can lead to greater exposure to 

predators which may result in low and variable survival rates, stressing the need for multiple 

years of releases in restoration efforts in the eastern portion of their range (Stephenson et al. 

2011). 

Abundant source populations, high productivity, and the ability to endure capture, 

handling, and transport have marked this species as a good candidate for translocation projects 

(Stephenson et al. 2011, Pope and Crawford 2004).  The birds were trapped from Douglas and 

Jackson counties using traps baited with grain.  Trapping was initiated in November and 

continued into December with trapped birds being placed at a holding facility at the ODFW 

Roseburg office.  Before release, all birds were aged (either hatch-year or after-hatch-year), and 
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radio-marked birds were weighed, Fifty of the 128 birds were fitted with a necklace-style radio 

transmitter (Table 1).  Because sexes of mountain quail are monomorphic, sex was determined 

through DNA analysis from blood sampled from tarsal vein and submitted to DDC Veterinary, 

Fairfield, Ohio for analysis.  The radio-collared individuals were then monitored for several 

months following the release to determine initial survival, movement, habitat use, and nesting 

success of the new population.  The following report summarizes data collected through 

monitoring these radio-collared birds in the spring and summer of 2011. 

 

Table 1.  Translocated Mountain Quail released on Gearhart Mountain, 2011 

Release 

Date 

Release 

Total 

# Radio 

Collars 

# Banded 

Only 

HY/AHY* 

Collared 

Male/Female/unknown 

Collared 

3/10/2011 128 50 78 19/31 25/22/3 

*HY=Hatch Year, AHY=After Hatch Year 

 

Study Area 

The Gearhart Mountain Wilderness is located in the Fremont National Forest in Lake and 

Klamath Counties, south-central Oregon.  The area was designated as Wilderness with the 

Wilderness Act of 1964, and in 1984 an additional 4,144 acres were added for a total of 22,823 

acres.  The wilderness is entirely within the boundaries of the Bly Ranger District.  Gearhart 

Mountain is part of a continuous dry pine forest covering the desert/coastal transition zone.  

Rock formations crop most of the high elevation ridgetops, and the headwaters of many small 

streams lie at the base of many of the cliffs and ridges.  Differences in plant composition are 

primarily dependent on water availability, and habitat varies from old growth forests to open 

mountain meadows.  The lower slopes tend to be dominated by white fir (Abies concolor) and a 

mix of ponderosa (Pinus ponderosa), whitebark (Pinus albicaulis), and lodgepole pines (Pinus 

contorta) while the higher elevations tend to be dominated by stands of whitebark and lodgepole 

pines.  Understory is dominated by a wide variety of shrubs and bunchgrasses. 

Mountain quail habitat includes brushy mountainsides, particularly those covered with 

chaparral vegetation such as manzanita, snowbrush, and similar broad-leaf hardwoods as well as 

coniferous forest edges, open forests, or forests recently disturbed by logging or fires (Johnsgard 

1973).  In the Cascade Mountains, mountain quail were most often found in early-successional 

shrub and sapling stands (Pope et al. 2004).  In northern California habitats were used in 

proportion to their availability, but there was a preference for habitats located near water and tall 

dense shrubs (Brennan et al. 1987).  Land ownership near the release sites is a mosaic of private 
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timber companies, cattle ranches, and U.S. Forest Service land which exhibit very similar habitat 

characteristics to those preferred by mountain quail. 

The mountain quail were released at two sites just outside of the wilderness area at the 

western base of Gearhart Mountain in the North Fork Sprague and Demming Creek drainages.  

The distance between release sites is 4.3 air miles.  A variety of plant associations occur in the 

areas surrounding the release sites including Ponderosa Pine/Bitterbrush-manzanita/fescue, 

Western Juniper/Low sagebrush/fescue, Ponderosa Pine/Western Juniper/Mountain Mahogany, 

and Big Sagebrush/Bitterbrush/bunchgrass.  Plant association maps were obtained from the U.S. 

Forest Service.  A Ponderosa Pine (Pinus Ponderosa) overstory and shrub understory usually 

consisting of Greenleaf Manzanita (Arctostaphylos patula) or Curl-leaf Mountain Mahogany 

(Cercocarpus ledifolius) is the dominant habitat type at the release sites.   Many other shrubs are 

also found in abundance at the release locations including Wax Current (Ribes cereum), 

Snowberry (Symphoricarpos albus), and Serviceberry (Amelanchier arborea) among others.  

Other common vegetation includes western cedar (Thuja plicata), and willow (Salix spp.) and 

quaking aspen (Populus tremuloides) occur in mesic sites.  Graminoid species in the area include 

bottlebrush squirreltail (Elymus elymoides), fescue (Festuca spp.), and western needlegrass 

(Stipa occidentalis). 

  

Methods 

 Captured mountain quail were fitted with either American Wildlife Enterprise or Wildlife 

Materials Inc. necklace style radios which were monitored primarily via ground based telemetry.  

Advanced Telemetry System (ATS) and Communications Specialist, Inc. equipment was used to 

locate the collars in the field.  Several aerial telemetry flights were also utilized throughout the 

field season to locate birds that had moved out of range of the release site or from their last 

known location.  Collaboration with ODFW district and research staff, as well as the Klamath 

Tribes Wildlife Division was vital to using scheduled aerial telemetry flights to locate collars that 

had been lost. 

 Visual confirmation of mountain quail was used to determine whether the birds were 

alive once located with telemetry equipment.  Mortality was confirmed either by locating 

remains and scattered feathers of the bird or by bite marks and damage to the radio collar.  The 

source of mortality was investigated by examining the location and condition of collar, remains, 

and feathers.  Several collars were located on what appeared to be plucking perches and were 

attributed to raptor predation.  Other collars were found under rocks and at the entrances of holes 

in the ground which were attributed to mammalian predation.  Many collars were found on the 

ground near the scattering of feathers, and in a few cases only the collar was found with no 

remnants of the quail.  These cases were documented as unknown causes of mortality.  Each time 
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that a collar was located the time, Universal Transverse Mercator (UTM) coordinates, distance to 

nearest road, distance to nearest water, slope, aspect, elevation, and dominant 

overstory/understory vegetation was recorded.  Any additional information about the observation 

was also recorded on the datasheet.  When a nest was discovered the vegetation concealing the 

nest cup and material used to construct the nest cup were also documented. 

Terrain Navigator Pro version 8.71 was used to more accurately determine distance from 

nearest road, distance to nearest water source, and distance from release site for all bird 

locations.  Microsoft Excel was used to calculate means and standard errors for all data.  Survival 

of radio collared birds was calculated by the number of live individuals remaining at any 

particular moment in time, and birds were considered to be alive until either mortality had been 

documented or the collar had been lost and was not likely to be located again via aerial or ground 

telemetry.  A collar that had been lost was excluded from the survival calculation as the fate of 

the bird was unable to be determined. 

 Weather data was obtained from a Natural Resource Conservation Service (NRCS) 

weather station on Quartz Mountain and was used to compare temperature and precipitation data 

from the spring of 2011 following the release with years past. 

 

Results 

Survival 

 Of the 50 radio collared birds released in 2011, only two were known to survive through 

the nesting season, with only one bird incubating a nest.  Three radio collars released in the 

North Fork Sprague River canyon were never located following the release and were excluded 

when calculating survival at any given time.  As of April 26,  there were five live radio-collared 

mountain quail, resulting in an apparent survival rate of 10.6%.  Of these five birds, two were of 

unknown sex. (Following a mortality of a radio collared bird during transport, the radio was re-

deployed on a bird of unknown sex.  The re-deployed radio and an error on the data sheet 

resulted in two collared birds of unknown sex.)  Of the three live radio-collared birds with a 

known sex all were male, meaning there was 100% mortality of all known radio-collared 

females.  Of the five birds surviving through April, two would eventually be documented  as 

mortalities and contact would be lost with two (Table 2).  The final survey occurred on 9 August 

at which point the location of only one live radio-collared mountain quail was known.   The 

remaining mountain quail at the end of the field season was bird with leg band 1048, a hatch year 

male.  Of the mortalities assigned to a known cause 8 were attributed to avian predation and 8 to 

mammalian predation resulting in a 50-50 split between avian and mammalian predation.  As 

with any avian radio telemetry project, determining ultimate versus proximate sources of 
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mortality was very difficult.  Inclement weather following the release of the mountain quail was 

also thought to have played a major role in contributing to high mortality rates observed for the 

2011 translocation. 

 

Table 2. Mountain Quail Survival 

Date April 26, 2011 May 16, 2011 June 8, 2011 August 9, 2011 

Live Birds / Total Collars 

with Known Locations 

5/47 3/46 2/46 1/45 

Survival (%) 10.6 6.5 4.3 2.2 

 

Movement 

 Movement to breeding range was calculated from the locations of three live mountain 

quail located after 1 May.  The mean distance from release location to breeding area was 4346 ± 

1725 m.  Elevation at the Demming Creek release location is 1564 m and 1391 m at the North 

Fork Sprague River release location.  Radio-collared birds gained a mean elevation of 247 ± 45 

m from release site to breeding range.  Nest sites for birds having constructed a nest gained a 

mean of 263 ± 57 m in elevation and were found a mean of 2888 ± 1216 m away from their 

release locations.  The only individual released at the Demming Creek release site that survived 

until breeding season moved in a NE (1-90°) direction from the release site to breeding range 

while both of the collared birds released at the North Fork Sprague River surviving to the 

breeding season moved in an a SE (91-180°) direction from release towards Demming Creek. 

 

Table 3.  Radio Collared Mountain Quail Movements from Release Site to Breeding 

Ranges (n=3) and Nest Locations (n=2) 

Mean Distance From 

Release Site to 

Breeding Range (m) 

Mean Elevation 

Change from Release 

Site to Breeding 

Range (m) 

Mean Change in 

Elevation to Nest Site 

(m) 

Mean Distance from 

Release Location to 

Nest Site (m) 

4356 ± 1725 247 ± 45 263 ± 57 2888 ± 1216 
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The mean distance from release site for all live mountain quail located, including those 

found prior to 1 May, was 3641 ± 2129 m whereas the mean distance from release site of 

mortalities located was only 1313 ± 2238 m.  A vast majority of the mortalities were found less 

than 1 km from the release location indicating that most birds were likely killed shortly after 

being released and before they had a chance to move to preferred habitat.  One mortality from a 

bird that was confirmed to be alive on 5 April was recovered on 16 May 15,047 m (over 15 km) 

from the release location; however, the collar was found on top of a brush pile and the source of 

mortality was thought to have been avian predation so the possibility exists that the bird and/or 

collar was carried there, rather than moving that distance under its own power. 

Bird 1037 (leg band #) was released at the North Fork Sprague River release site and was 

first located in the North Fork Sprague River canyon; however, it was located on multiple 

occasions using the Demming Creek drainage so some exchange of dispersing mountain quail 

occurred between the two release locations.  This bird in particular was prone to extensive 

movement, being located miles apart from one week to the next.  Over the course of the field 

season bird 1037 was never observed paired with another mountain quail and was thought to 

have been moving in search of a mate. 

 

Reproductive and Nest Site Characteristics 

Of the 50 radio collared Mountain quail in the 2011 release only two birds were found to 

have constructed a nest, with only one bird incubating a clutch of eggs.  On 23 May a small nest 

cup was discovered after searching the surrounding shrubs where bird 1157 (leg band #) was 

located a few consecutive weeks in a row.  The nest was constructed from dried pine needles and 

Greenleaf Manzanita leaves and was concealed at the base of a Greenleaf Manzanita shrub.  A 

combination of different bunchgrasses dominated the understory which consisted primarily of 

Idaho fescue (Festuca idahoensis) and western needlegrass.   It was found on a 15° slope with a 

SE aspect of 140° at 1770 m elevation, a gain of 206 m elevation from the Demming Creek 

release location.  The nest site was 732 m from the nearest road, 434 m from the nearest known 

water source, and 1672 m from the release location.  While locating this bird a non-radioed pair 

of mountain quail was flushed from nearby on multiple occasions.  These birds suggest this area 

is suitable breeding habitat for mountain quail.  Bird 1157 was found in the same general vicinity 

since 9 May and was flushed from the same shrub on 17 May.  After the nest was discovered on 

23 May it was checked again on 2 June and still found to be empty.  On 8 June bird 1157 was 

found predated slightly uphill from the area where the nest was located.  The collar and remains 

of the carcass were located under a very thick Manzanita shrub.  Predation was thought to have 

been mammalian judging by the thickness of vegetation under which the collar and remains were 

located. 



8 

 

 Bird 1048 was the only mountain quail to have successfully hatched a nest this season.  

The bird was a juvenile male and was first observed paired with another bird on 2 June.  It was 

located and flushed with a second adult again on 8 June, and was located on the 16 June 

incubating a clutch of 10 eggs.  The nest was constructed entirely of dried pine needles and was 

hidden at the base of a Greenleaf Manzanita shrub.  The understory consisted mainly of 

Kentucky bluegrass (Poa pratensis); however, a variety of other shrubs and bunchgrasses were 

also present in the area.  The nest was located 343 m from the nearest road and 436 m from the 

nearest known water source.  The mountain quail moved almost directly east 4104 m from the 

North Fork Sprague River release location.  It constructed its nest on a 4° slope, 200° SW aspect, 

and at an elevation of 1711 m, a gain of 320 m from the release location.  On 22 June the bird 

was flushed off its nest and one additional egg was found for a total of 11 eggs.  The additional 

egg indicated the bird’s probable mate was alive and still in the area after the previous visit. The 

bird was observed incubating a nest on 27 June, 5 July, and the 11 July.  On 18 July 10 egg caps 

were counted in the nest along with many pieces of crushed shells and egg membranes.  All 11 

eggs were thought to have hatched successfully.  At least 10, if not the entire clutch of 11 eggs 

were laid prior to 17
th

 of June and hatched between the 11
th

 and 18
th

 of July.  This time period 

falls within the 24-25 day incubation period described by Johnsgard (1973), but others believe 

the incubation period for mountain quail is closer to 30 days (Pope and Crawford 2001). 

After discovering the hatched nest of eggs, the collared bird was then located slightly 

downhill from the nest site and several small chicks were observed hiding in a Manzanita shrub 

nearby.  The plant composition where the brood was located four consecutive weeks in a row 

consisted of a wide variety of shrubs including Deerbrush Ceanothus (Ceanothus integerrimus), 

Greenleaf Manzanita, Wax Currant, Serviceberry, and various others.  The dominant shrub in 

most areas was Greenleaf Manzanita, with the understory consisting of a mix of bunchgrasses, 

bottlebrush squirreltail generally being the dominant grass.  The mean distance from a known 

water source of the four occasions the brood was located was 733 ± 243 m; however, the brood 

was located in very close proximity to a dry seasonal stream and several thunderstorms passing 

over the area during this time could have provided a temporary water source.  The mean distance 

to the nearest road for the brood locations was 163 ± 77 m, and mean distance from the release 

site was 3788 ± 146 m. 

 

Discussion 

In general, mountain quail experience variable and often low survival rates, with 

predation being the most common source of mortality.  Predators of mountain quail include great 

horned owl (Bubo virginianus), coyote (Canis latrans), bobcat (Lynx rufus), and long-tailed 

weasel (Mustela frenata), with accipiters being the most common predators (Gutierrez and 

Delehanty 1999).  Translocated mountain quail exhibit larger movement rates than their native 
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counterparts possibly leading to greater exposure to predators.  Heavy precipitation in spring-

summer is also thought to limit the ability of quail to hear and detect predators leading to higher 

direct mortality (Hilton, et al. 1999).  In the few weeks following the release of the birds a 

barrage of unusually harsh storms for the time of year passed over Gearhart and surrounding 

areas (Table 4).  Higher mortality rates of mountain quail due to predation during times of higher 

precipitation and colder weather was documented in a study in west-central Idaho and eastern 

Washington (Stephenson et al. 2011).  This study also found increased mortality rates associated 

with breeding behaviors including courtship rituals, nest building, and incubation.  Likely a 

combination of harsh weather following the release, movement attempting to locate suitable 

habitat in an unfamiliar environment, and breeding behavior is responsible for the extremely low 

survival rates exhibited from translocated mountain quail in 2011. 

Table 4. Temperature and Precipitation Data from NRCS Quartz Mountain Site 2002-2011 

(*indicates record high amount over 10 year records). 

Year 2011 2010 2009 2008 2007 2006 2005 2004 2003 2002 

March 

Total 

Precip. (in) 

3.7* 1.5 1.8 1.3 1.4 1.6 1.4 .9 2.7 .8 

Avg. snow 

depth (in.) 

6.94* .71 .35 5.97 1.35 4.71 .16 2.55 0 Not 

available 

Avg. 

temperature 

32.4 35.7 32.2 31.3 39.5 28 36.9 41.4 34.7 31.5 

April Total 

Precip. (in) 

3 2.9 2.1 .7 1.8 1.7 2.4 1.3 3.4 2.6 

Avg. 

temperature 

35.5 36.6 39.3 35.4 41.6 38.8 37.7 42.5 33.9 41.6 

 

 Successful translocations depend greatly on survival rates during the period immediately 

following the release of a target species into a novel environment (Armstrong and Sedon 2008 in 

Dickens et. al 2009).  By mid-April mortality of radio-collared mountain quail was nearly 90%.  

The mean distance of mortalities from release location, excluding one outlier found over 15 km 

from the release site, was 994 ± 800 m.  With the majority of mortalities located within 1 km of 

the release site, the birds likely died shortly after being released.  In addition to predation, 

starvation due to snow accumulation covering food sources or loss of body heat due to cold 

weather could also be potential sources of mortality, although this would be difficult to ascertain 

as an intact carcass was rarely located with the collar. 
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 Movement of two radioed birds from the North Fork Sprague River release location was 

in a similar SE direction towards Demming Creek, both birds using habitat near Yaden Creek.  

One bird from the North Fork Sprague River release population was located in the Demming 

Creek drainage demonstrating that dispersal between the two release populations occurred.  The 

only live mountain quail located from the Demming Creek release was found upstream from the 

release location around 1.7 km where it constructed a nest before falling victim to predation.  

This bird was found paired with a non-collared bird, and on several occasions a non-collared pair 

was flushed from nearby.  With several observations of non-radioed birds, it is hoped that some 

of the non-radioed birds showed similar success to the one radio-collared mountain quail known 

to have successfully hatched a nest in 2011. 

 

Conclusion 

 Due to the high and variable mortality rates exhibited by translocated mountain quail, 

multiple years of releases is essential to the success of restoration efforts in the eastern portion of 

their range (Stephenson et. al 2011).  Mountain quail translocated in 2011 exhibited extremely 

high mortality rates, likely due to a combination of multiple factors acting together, the most 

influential of which is thought to have been weather immediately following the release.  Habitat 

at and around the release area is very similar habitat to that west of Klamath Falls, OR where 

mountain quail are known to be plentiful.  This was the first year of three consecutive years of 

proposed translocations.  It is hoped that translocations in subsequent years will have increased 

survival and documented breeding success with the goal of establishing a self-sustaining 

population of mountain quail in this area. 
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Maps 

 

Map 1. Mountain quail observations in Eastern Oregon through 2009 (ODFW) 
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Map 2. Demming Creek Release Site, Mortalities, Live Locations, and Nest Site (Obenchain 

Res. seen  in NW corner of map and Campbell Res. seen in South-central portion of map) 

 = release location (Demming Creek near 018 rd. and 027 rd.  junction) 

= mortality 

= live location of N. Fork Sprague River released mountain quail 

= live location of Demming Creek released mountain quail 

= brood 

= nest site 
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Map 3. North Fork Sprague River and Demming Creek Release Sites, Mortalities, Live 

Locations, Nest Sites, and Brood Locations 

 = release location (N. Fork Sprague River elbow off 3411 rd.) 

= mortality 

= live location of N. Fork Sprague River released mountain quail 

= live location of Demming Creek released mountain quail 

= brood 

= nest site 
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Map 4.  Long Range Movement (over 15 km) from release site of Bird 1066 

 = release location (N. Fork Sprague River elbow off 3411 rd.) 

= mortality 

= live location of N. Fork Sprague River released bird 

= live location of Demming Creek released bird 

= brood 

= nest site 
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