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INTRODUCTION 

Mountain quail (Oreortyx pictus) are considered the largest species of new world quail 

and were once found throughout the western Great Basin. However, their numbers have been 

drastically reduced and were extirpated from much of their historic range, particularly in eastern 

Oregon, western Idaho, and northwestern Nevada due to habitat loss through fire suppression, 

water impoundment projects, and overgrazing (Brennan 1991). Fortunately, the western 

Cascades and coast range in Oregon still supports a robust and viable population of mountain 

quail and served as a source population for this project.  

Mountain quail typically occupy dense shrub-dominated communities with early-

succession vegetation that occurs after intensive fires or logging activities (Johnsgard 1973, 

Gutierrez and Delehanty 1999, Crawford 2000). Unlike many gallinaceous birds, mountain quail 

make seasonal migrations to higher elevations for the breeding season and back to lower 

elevations during the fall and winter months in response to food availability (Gutierrez and 

Delehanty 1999).  Mountain quail can migrate to breeding ranges >30 km from winter ranges 

(Pope 2002). Mountain quail are considered monogamous and will form pair bonds in late March 

and migrate in April (Pope 2002 in Nelson et al. 2006). Nesting can occur as early as April but 

typically begins in May and can last until July (Johnsgard 1973, Pope 2002). Females will 

simultaneously lay two clutches in separate nests and the male independently incubates one nest 

while the female incubates the other. The pair may meet back up with their broods shortly after 

hatching (Pope and Crawford 2001). Clutch size can range from 8 to 15 eggs with the average 

around 10 eggs (Pope 2002).  

In 1996 the Oregon Department of Fish and Wildlife (ODFW) began to investigate 

current and historic distributions of mountain quail in eastern Oregon. In 2001, ODFW, the U.S. 

Forest Service (USFS), and the Game Bird Program at Oregon State University initiated a 
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translocation and research program to re-establish mountain quail back into their historic range, 

and 2017 marks the 17th and final planned year to cooperatively reintroduce mountain quail into 

selected sites of the historic range in central and eastern Oregon. The objectives of this fieldwork 

were to monitor a radio-marked sample of translocated quail to: 1) determine habitat use, 

survival, reproduction parameters, and movements of translocated quail in areas that differ 

ecologically, 2) determine if translocated radio-marked mountain quail can be used to locate 

resident populations of mountain quail in eastern Oregon, and 3) refine and evaluate protocols 

for future translocations and post-release monitoring procedures. 

This report summarizes data collected about the movements, survival, and reproductive 

characteristics of translocated mountain quail from the time of release in March 2017 through 

August 2017.  

METHODS 

Study Areas 

Mountain quail are believed to require dense shrub-dominated habitats located in 

relatively close proximity to water, especially during the brood rearing period of summer 

months. Four release sites that matched these habitat requirements were chosen in three different 

counties; Deschutes, Jefferson, and Wasco (Map 1). One release site identified in Deschutes 

County was Rimrock Ranch, a private ranch located 9 miles northeast of Sisters, Oregon. A 

second release site was located in Jefferson County near the Alder Springs trailhead and is 

roughly 13 miles from Sisters and 4 miles from the Rimrock Ranch release site. The last two 

sites were located in Wasco County and are approximately 7 miles west and northwest of 

Wamic, Oregon. 
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The Rimrock Ranch and Alder Springs release sites are located along Whychus Creek 

and are characterized by western juniper (Juniperus occidentalis) woodlands (Image 1), 

ponderosa pine (Pinus ponderosa) and mixed coniferous forests. Dominant shrubs consist of 

antelope bitterbrush (Purshia tridentata), big sagebrush (Artemesia tridentata spp.) and low 

sagebrush (Artemesia arbuscula) in the lower elevations. Other common shrubs found in higher 

elevations are snowbrush (Ceanothus velutinus) and greenleaf manzanita (Arctostaphylos patula) 

(Image 2). Perennial grasses include bluebunch wheatgrass (Pseudoroegneria spicata), Idaho 

fescue (Festuca idahoensis), Thurber’s needlegrass (Achnatherum thurberianum), and  

bottlebrush squirreltail (Elymus elymoides). Both Jefferson/Deschutes sites receive an average 

annual precipitation of 13.49 inches (Oregon State Climate Center, Oregon State University). 

The two release sites identified in Wasco County are both located in the Mount Hood National 

Forest, one being in the Rock Creek Burn and the other in the Ball Point Burn. Dominant 

overstory vegetation consist of Ponderosa pine, Oregon white oak (Quercus garryana), Douglas 

fir (Pseudotsuga menziesii), and Grand fir (Abies grandis). Common shrubs consist of 

snowbrush, greenleaf manzanita, and oceanspray (Holodiscus discolor). Average annual 

precipitation for Wamic, Oregon, the nearest town to the release sites, is 13.76 inches (Oregon  

Image 1.  Lower elevation Juniper woodland with Antelope 
Bitterbrush and Mountain Big Sagebrush. Photo taken 
near Alder Springs release site. 

Image 2.  Higher elevation Ponderosa pine/mixed 
coniferous forest with Greenleaf Manzanita and Antelope 
Bitterbrush. 
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State Climate Center, Oregon State University).  

Field Techniques  

One-hundred and forty-one birds were trapped near Roseburg, Oregon using treadle-style 

walk-in traps and released into Deschutes, Jefferson and Wasco counties (Tables 1 and 2). Of the 

141 birds, 50 were fitted with Very High Frequency (VHF) necklace-style transmitters from 

American Wildlife Enterprises (mounted weight 5 – 6 gm) and released among 4 release sites 

(Tables 1 and 2). After capture but prior to release, quail were held in pens at the ODFW 

Umpqua Watershed District Office in Roseburg where each bird was weighed, banded, and 

blood was taken for gender identification and disease testing. Gender determination from blood 

samples was conducted by DDC Veterinary, Fairfield, OH. Age was also determined by 

coloration of primary covert feathers; after hatch year (AHY), or adults, had uniform coloration 

whereas hatch year (HY), or juveniles, had buffy-colored covert tips. Trapping was non-selective 

with more juveniles trapped than adults and more males trapped than females (Tables 1 and 2). 

We expected more juveniles would be trapped because juveniles typically represent a large 

proportion of the population in any year due to the general short life expectancy of mountain 

quail. Gender was unknown when birds were fitted with radio collars. No attempt was made to 

allocate collars based on age class and gender. Radio telemetry was used to monitor mountain 

quail movements, survival, and reproductive behavior.  

Table 1.  Translocated mountain quail released into Deschutes, Jefferson, and Wasco 
Counties in 2017.  

Release 
Date Release Site 

# Radio 
Collars 

HY/AHY* 
Collared  

Male/Female 
Collared  

# Banded 
Only 

Release 
Total 

3/28/2017 Rimrock Ranch 16 9/7 11/5 22 38 
3/28/2017 Alder Springs 14 11/3 7/7 21 35 
3/30/2017 Rock Creek Burn 10 8/2 5/5 24 34 
3/30/2017 Ball Point Burn 10 6/4 5/5 24 34 

  Total 50 32/18 28/22 91 141 
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* HY=Hatch Year (Juvenile), AHY=After Hatch Year (Adult) 
 

Table 2.  Number of translocated mountain quail fitted with transmitters by gender and 
age for each 2017 release site.  

  
Rimrock 
Ranch 

Alder 
Springs 

Rock Creek 
Burn 

Ball Point 
Burn Total 

HY Male 6 5 4 2 17 
AHY Male 5 2 1 3 11 
HY Female 3 6 4 4 17 
AHY Female 2 1 1 1 5 

Total  16 14 10 10 50 
 

Seventy-three mountain quail were released on 28 March at the Rimrock Ranch and 

Alder Springs release sites and sixty-eight birds were released on 30 March at the Rock Creek 

Burn and Ball Point Burn Release Sites (Table 1). Radio-collared mountain quail were tracked 

from the ground by foot and vehicle every week from release on 28 March 2017 to 28 August 

2017. Aerial tracking from a fixed wing aircraft took place every two weeks starting in May and 

then once every three to four weeks starting in July with the last flight taking place on 15 August 

2017. Five of the 50 radio-collared birds were never found 

after release due to transmitter failure (faulty or 

destroyed) or less likely they moved beyond the searched 

areas. These 5 missing birds were excluded from data 

analysis.  

When birds were located, the following data was 

recorded into Arc Collector on an Android Smartphone or 

tablet: observation date and time, whether the bird was 

alive or dead, coordinates using the Universal Transverse 

Image 3.  Mountain quail nest found
in juniper woodland near the Alder 
Springs release site. 
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Mercator (UTM) system, elevation, slope, aspect, dominant overstory and understory vegetation, 

whether the bird was nesting (Images 3, 5, and 6). Once nest sites were located, the surrounding 

vegetation and material forming the nest cup was recorded. Egg shells and membranes were 

examined to determine the number of eggs hatched (Image 4). A successful nest was defined as 

≥ 1 egg hatched (Pope 2002).  When a bird did successfully hatch a clutch and was seen with a 

brood, an attempt was made to count chicks once they were old enough to fly and periodically 

thereafter.  Locations of visually confirmed broods were recorded (Maps 4 and 7).  

Browning Recon Force Series HD trail cameras were placed on 3 separate nests to 

capture activity; one was deployed on a juvenile female incubating 8 eggs from the Alder 

Springs release site from 20 April to 15 May, a second camera on a juvenile male incubating a 

clutch of 13 eggs from the Rimrock Ranch release site from 25 May to 18 June, and the third 

camera on a juvenile male incubating 10 eggs from the Rock Creek Burn release site from 10 

June to 30 June. In addition, distance to road, water, and release site was measured from each 

observation. Plant association was determined using Plant Association field guides for the 

Deschutes National Forest, Mount Hood National Forest, and the Crooked River National 

Grasslands.  

When a mortality was detected, an attempt was made to determine cause of death by 

inspecting the suspected kill site and transmitter condition. Predation was the only known cause 

of death and was grouped into three categories; mammalian predation, avian predation, or 

unknown. Predation by mammals typically left bite marks on the transmitter and scat was 

sometimes found nearby. Predation by raptors was evident by a pluck site, bird droppings 

nearby, and possibly the kill site being under a perch.  Cause of death was often difficult to 

determine due to scavenging, the transmitter being chewed on by rodents and/or cached away 
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from the kill site. For example, one transmitter was found in a bushy-tailed woodrat (Neotoma 

cinerea) burrow located in a rock crevice. A visual of the individual woodrat was also obtained. 

Mountain quail feathers were found nearby; however there was not enough evidence to 

determine cause of death.  

RESULTS 

Breeding Range Movements  

Summaries of breeding range movements are described below from 24 radio-collared 

mountain quail from the four release sites that survived until or after 1 May. It has been 

determined that mountain quail often migrate up in elevation to breeding ranges by May (Pope 

2002). A location of each bird determined to be alive by visual observation after 1 May was 

chosen as a reference point to determine movements from the release site to breeding ranges. 

Birds killed prior to this date were not included in the analysis.  

Males (n=5) surviving until or after 1 May in the Ball Point Burn and Rock Creek Burn 

release sites in Wasco County dispersed a mean distance of 10.96 ± 4.96 km (range 1.28 – 24.47 

km) and females (n=3) traveled a mean distance of 10.58 ± 5.77 km (range 2.02 – 21.57 

km)(Map 2). Males and females collectively dispersed a mean distance of 10.81 ± 3.51 km 

(range 1.28 – 24.47 km) (Table 3).  

Mean elevation change from the release site to breeding ranges in the Wasco County 

release sites was 168.50 ± 110.50 m (range -1 – 380 m) (Table 3). Males had a mean elevation 

change of 160.40 ± 59.55 m (range 32 – 356 m) and females 127.33 ± 126.33 m (range -1– 380 

m) (Table 3) .  
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All eight mountain quail from the Wasco County release sites that survived until or after 

1 May moved in a westward direction; 4 birds dispersed in a northwest (271-360⁰) direction and 

the other 4 in a southwest direction (181-270⁰) (Table 4).  

Table 3.  Radio-collared mountain quail movements from the Ball Point Burn and Rock 
Creek Burn release sites to breeding ranges in 2017. 

  Mean Distance ± SE Mean Elevation Change ± SE 

Males (n=5) 10.96 ± 4.96 km 160.40 ± 59.55 m 
Females (n=3) 10.58 ± 5.77 km   127.33 ± 126.33 m 

Both (n=8) 10.81 ± 3.51 km 148.00 ± 54.89 m 
 

Table 4.  Direction of movement from release site to breeding ranges from the Rock Creek 
Burn and Ball Point Burn release sites, 2017. 

NE (1-90⁰) SE (91-180⁰) SW (181-270⁰) NW (271-360⁰) 

Males (n=5) 0 0 3 2 
Females (n=3) 0 0 1 2 

Both (n=8) 0 0 4 4 
 

Males (n=8) from the Rimrock Ranch and Alder Springs release sites dispersed a mean 

distance of 5.5 ± 2.27 km (range 0.70 – 19.50 km) and females (n=8) dispersed a mean distance 

of 7.82 ± 3.91 km (range 1.45 – 33.94 km) (Table 5; Map 5). Birds from the Rimrock Ranch and 

Alder Springs release sites collectively dispersed a mean distance of 6.68 ± 2.20 km to breeding 

ranges while the birds from Rock Creek Burn and Ball Point Burn dispersed a mean distance of 

10.81 ± 3.51 km (Table 3 and 5). Mountain quail (n=24) at all 4 release sites collectively moved 

a mean distance of 8.06 ± 1.88 km (range 0.702 – 33.94 km) to breeding ranges. 

The mean elevation change from the Rimrock Ranch and Alder Springs release site to 

breeding ranges was 162.12 ± 42.99 m (range 13 – 525 m). Both male and female had similar 

elevation changes; males showed a mean elevation change of 156.50 ± 56.50 m (range 13 – 525 
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m) while females showed a mean elevation change of 167.75 ± 68.70 m (range 39 – 487 m) 

(Table 5).  

Similar to the Wasco County birds, over half of the Deschutes/Jefferson County birds 

(n=9) migrated in a northwest direction (271-360⁰). In addition, 3 birds moved in a southeast 

direction (91-180⁰), 2 in a southwest direction (181-270⁰), and the other 2 in a northeast 

direction (1-90⁰) (Table 6).  

Table 5.  Radio-collared mountain quail movements from the Rimrock Ranch and Alder 
Springs release sites to breeding ranges in 2017.  

   Mean Distance ± SE Mean Elevation Change ± SE 

Males (n=8) 5.54 ± 2.27 km 156.50 ± 56.50 m 
Females (n=8) 7.82 ± 3.91 km 167.75 ± 68.70 m 

Both (n=16) 6.68 ± 2.20 km 162.12 ± 42.99 m 
 

Table 6.  Direction of movement from release site to breeding ranges from the Rimrock 
Ranch and Alder Springs release sites, 2017.  

NE (1-90⁰) SE (91-180⁰) SW (181-270⁰) NW (271-360⁰) 

Males (n=8) 0 2 1 5 
Females (n=8) 2 1 1 4 

Both (n=16) 2 3 2 9 
 

Reproductive Characteristics  

Two nests were found in Wasco County (Map 3), one from each releases site, and were 

both incubated by juvenile males. The mean clutch size 

was 12.00 ± 2.00 eggs (range 10 – 14 eggs) with a mean 

hatch size of 4.00 ± 4.00 chicks (range 0 – 8 chicks) 

(Table 7). Only one nest was considered successful (≥1 

egg hatched) and had a clutch size of 10 eggs. One nest in 

Image 4.  Successfully hatched 
mountain quail nest. 
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Ball Point Burn had a clutch size of 14 eggs but was later depredated. On 29 June, all 14 eggs 

were observed missing with no evidence of egg shell fragments and the juvenile male incubating 

the nest was found without a brood approximately 340 meters from the nest the same day. The 

nest site was on a 40⁰ slope and was in a southwestward direction (181-270⁰) from the release 

site. The Rock Creek Burn nest was at a 0⁰ slope and was in a northwestward direction (271-

360⁰) from the release site.  

Table 7.  Radio-collared mountain quail reproductive characteristics from the Ball Point 
Burn and Rock Creek Burn release sites in 2017. 

  Mean Clutch Size Mean Hatch Size Nest Success 
Incubating Males (n=2) 12.00 ± 2.00 4.00 ± 4.00 1/2 (50%) 
Incubating Females (n=0) NA NA NA 

Both (n=2) 12.00 ± 2.00 4.00 ± 4.00 1/2 (50%) 
 

 

Ten birds were found nesting in the Deschutes and Jefferson County release sites (Map 

6). One juvenile female (band # 4140) from the Alder Springs release site laid two nests with the 

first one being unsuccessful. The first nest was found on 26 April and had 3 eggs in the nest. On 

1 May, the same nest had 5 eggs and a trail camera was deployed at the nest site. By 15 May, all 

eggs were gone with no egg shell fragments present.  The camera showed a California ground 

squirrel (Spermophilus beecheyi) investigating the camera and later the nest. Unfortunately, there 

Image 5  Juvenile male incubating a nest from the 
Ball Point Burn release site. 

Image 6  Same nest as in Image 5 with a 
clutch of 14 eggs. 
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wasn’t any visual evidence of the squirrel taking the eggs. Fifteen days after observing the 

depredated nest on 30 May, the juvenile female was found on a new nest incubating a clutch of 9 

eggs, one of which was laid by a California quail (Callipepla californica) (Image 7). The 

juvenile female had been observed with an un-collared mountain quail on several different 

occasions leading to her first nesting attempt. However, it is unknown if the first nest was 

intended for the male to incubate or was intended for herself. Both 

nesting locations were included in the data analysis. 

Six males were found incubating nests from the Rimrock 

Ranch and Alder Springs release sites, and had a mean clutch size 

of 9.50 ± 1.50 eggs (range 4.00 – 13.00 eggs) with a success rate 

of 100% and a mean hatch size of 9.00 ± 1.41 chicks (range 4.00 – 

13.00 chicks) (Table 8). Four females were found incubating from 

both release sites and had a mean clutch size of 9.20 ± 1.15 eggs 

(range 5 – 12 eggs) with a success rate of 80% and a mean hatch 

size of 7.80 ± 2.05 chicks (range 0 – 12 chicks) (Table 8).  

 

 

 

Table 8.  Radio-collared mountain quail reproductive characteristics from the Rimrock 
Ranch and Alder Springs release sites in 2017. 

  Mean Clutch Size Mean Hatch Size Nest Success 
Incubating Males (n=6) 9.50 ± 1.50 9.00 ± 1.41 6/6 (100%) 
Incubating Females (n=4) 8.80 ± 1.52 7.80 ± 2.05 *4/5 (80%) 

Both (n=10) 9.18 ± 0.91 8.45 ± 1.16 *10/11 (91%) 
* One female laid 2 nests, the first was depredated before confirmed incubation. 

 

 

Image 7.  California quail egg 
(left) and mountain quail egg 
(right). 
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Nest Site Characteristics 

In Wasco County, one nest was located in the Rock Creek Burn approximately 544 m 

from the release site. This nest was located in an area dominated by manzanita/snowbrush with 

ponderosa pine overstory. The nest was found in a large pile of ponderosas pine needles, was at a 

0⁰ slope, and was northwest (271-360⁰) of the release site. The second nest in Wasco County was 

incubated by a juvenile male from the Ball Point Burn release and was approximately 5490 m 

from the release site. It was located in the Badger Creek Wilderness in the ponderosa 

pine/Douglas fir plant association and was found underneath a rock overhang. The nest cup was 

lined with ponderosa pine needles and leaf litter and was on a 40⁰ slope southwest (181-270⁰) 

from the release site. 

 The combined mean distance from the nest sites to the Ball Point Burn and Rock Creek 

Burn releases was 3016.5 ± 2472.5 m (range 544 – 5489 m) with a mean elevation change of 

168.5 ± 110.5 m. The mean distance to the nearest road was 977.5 ± 564.5 m (range 413 – 1542 

m) and mean distance to the nearest known water source was 901.5 ± 564.5 m (range 337 ± 1466 

m) (Table 9). The mean slope of nest sites was 20 ± 20.0⁰ (range 0 – 40).  

Table 9.  Radio-collared mountain quail nest site characteristics from the Rock Creek Burn 
and Ball Point Burn release sites, 2017. 

  Males (n=2) Females (n=0) Both (n=2) 

Attribute Mean SE Mean SE Mean SE 

Distance to Road (m) 977.5 564.5 NA NA 977.5 564.5 

Distance to Water (m) 901.5 564.5 NA NA 901.5 564.5 

Distance from Release Site (m) 3016.5 2472.5 NA NA 3016.5 2472.5 

Elevation ∆ from Release Site (m) 168.5 110.5 NA NA 168.5 110.5 

 



14 
 

Eleven nests were found from 10 birds in the Rimrock Ranch and Alder Springs release 

sites; six nests (54%) were found within the western juniper/ponderosa pine/bitterbrush/Idaho 

fescue-bluebunch wheatgrass plant association, two nests (18%) in the western 

juniper/bitterbrush/bunchgrass plant association, two nests (18%) in the mixed 

conifer/snowbrush-manzanita plant association, and one nest (0.09%) in the 

ponderosa/manzanita association. The mean distance of male incubated nests (n=6) to 

corresponding release sites was 3795.3 ± 1458.0 m (range 702 – 9383 m) with a mean change in 

elevation of 199.5 ± 67.0 m (92 – 525 m). The mean distance of nests incubated by females 

(n=4) from release sites was 3868.2 ± 2088.2 m (range 885 – 12007 m) with a mean change in 

elevation of 151.0 ± 84.7 m (range 44 – 487 m). The combined mean distance of nests incubated 

by both sexes (n=10) to release sites was 3828.4 ± 2066.0 m (range 702 – 12007 m). Nests 

incubated by females were further away from the nearest road than males with a mean distance 

of 702.4 ± 174.6 m (range 378 – 1333 m) whereas nests by males were 609.5 ± 137.6 m (range 3 

– 941 m) from the nearest road. However, nests by females were closer to the nearest known 

water source than males with a mean distance of 1769.6 ± 537.0 m (623 – 3804 m) whereas nests 

by males were 3076.5 ± 1228.7 m (range 215 – 7457 m) from the nearest water source (Table 

10).  

Table 10.  Radio-collared mountain quail nesting site characteristics from the Rimrock 
Ranch and Alder Springs release sites, 2017. 

Males (n=6) Females=(n=4) Both (n=10) 

Attribute Mean SE Mean SE Mean SE 
Distance to Road (m) 609.5 137.6 702.4 174.6 651.7 104.5 

Distance to Water (m) 3076.5 1228.7 1769.6 537.0 2482.4 711.7 

Distance from Release Site (m) 3795.3 1458.0 3868.2 2088.2 3828.4 1171.6 

Elevation ∆ from Release Site (m) 199.5 67.0 151.0 84.7 177.4 50.9 
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Brood Survival 

 Eight of nine birds that successfully hatched a nest were associated with chicks the last 

time they were observed. Three of these birds were also associated with least one other adult 

known to have had chicks, so it was not certain if the chicks during the last observation 

represented one brood or multiple broods. Additionally, one bird with a brood moved onto 

private land without access, consequently it could not be confirmed if this bird had a brood after 

July 6; the last time the bird was physically observed. All nine birds successfully hatching a nest 

survived until they were last monitored during the month of August. Locations were recorded for 

each brood when confirmed by visual observation (Maps 4 and 7). 

Adult Survival 

Apparent survival was determined for 44 of the total 50 radio-collared mountain quail 

released in the four release sites (Figure 1). Six radio marked quail were excluded from analysis, 

5 of which were never located after release, and one transmitter was found with no sign of death. 

It is unknown if the bird (band # 4149) was killed or if the transmitter slipped off. Six of the 17 

radio-collared mountain quail (35%) of known fate from the Rock Creek Burn and Ball Point 

Burn survived until the end of the field season with the final locations taken on 23 August 2017. 

Males had higher a survival rate than females; four of the 7 males (57%) and 2 of the 10 females 

(20%) were verified alive on the last field day (Figure 2). There wasn’t a significant survival 

difference between age classes; five of the 14 juveniles (35%) survived and 1 out of 3 adults 

survived (33%) (Figure 3).  

Fourteen of the 27 radio-collared mountain quail (52%) of known fate from the Rimrock 

Ranch and Alder Springs release sites survived until the last locations taken from 23-28 August 

2017. Males also had higher a survival rate than females; eight of the 15 males (53%) and 5 of 
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the 12 females (42%) were alive on the last field day (Figure 2). Similar to the Wasco County 

birds, there wasn’t a significant difference of survival rates between age classes; 9 out of 18 

juveniles (50%) survived and 4 out of 9 adults (44%) survived the entire length of the project 

(Figure 3).  

Cause of mortality was difficult to determine due to lack of evidence being present 

(predator scat, tracks, etc.) and rodents would often move the transmitter away from the initial 

kill site. Mortality rate was similar for all four release sites (Table 11).  

Table 11.  Causes of mortality for translocated mountain quail in Deschutes/Jefferson, and 
Wasco counties, 2017. 

Rock Creek 
Burn 

Ball Point 
Burn 

Rimrock 
Ranch 

Alder 
Springs Total 

Mammal 1 2 2 1 6 
Avian 2 1 1 2 6 
Unknown 4 1 4 4 13 

Total 7 4 7 7 25 
 

 

Figure 1.  Survival rate of 45 radio-collared mountain quail from March through August 
2017.  
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Figure 2.  Survival rate of male and female mountain quail in Deschutes/Jefferson and 
Wasco, counties, 2017. 

 

 

 

Figure 3.  Survival rate among age classes of mountain quail in Deschutes/Jefferson and 
Wasco counties, 2017. 
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Discussion 

Survival rates for translocated mountain quail in Oregon were poorly understood until 

intensive monitoring began in 2003. The continued decline of this native species throughout the 

western Great Basin makes accurate estimates of survival following translocation critical for 

restoration planning and management. Understanding specific habitat requirements and how to 

optimize survival of mountain quail is arguably the most important factor in conducting a 

successful translocation project and giving the birds the best chance of survival. This project 

contributes to the data collected over the years to optimize survival by choosing release sites that 

coincide with habitat needs. Survival was relatively high in the Alder Springs and Rimrock 

Ranch release sites with a survival rate of 54%. The survival rate in the 2003 Fly Creek release 

site was 41%, which is located approximately 15 km from the Alder Springs release site. 

Survival was 39% in the 2004 Fly Creek release and 18% in the 2005 Fly Creek release.  

Survival in 2017 was lower for the birds released into Rock Creek Burn and Ball Point 

Burn (2017) with a rate of 35%. This was the first release attempt into this area so there are no 

previous or nearby releases with which to compare. The smaller sample size and possibly higher 

densities of predators might explain the higher mortality rate. The areas where the birds were 

released had suitable habitat with dense shrub cover and in close proximity to water. However, 

within any area with greater biodiversity come greater densities of predators. The Mount Hood 

National Forest supports healthy populations of Cooper’s hawks, sharp-shinned hawks, great 

horned owls, raccoons, striped skunks, gray and red foxes, and bobcats, all of which are known 

predators of mountain quail. Many of the birds within the Wasco County release sites moved 

greater distances from their release sites to breeding ranges than the birds released into 

Deschutes and Jefferson Counties. Quail that are constantly moving are at a greater risk of 
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predation and this is what was observed during this project. Similar to previous translocations 

elsewhere in Oregon the quail tended to move up in elevation for breeding.  This behavior was 

also observed for resident populations of mountain quail in Oregon (Pope 2002). 

The Alder Springs bird that had a California quail egg in her second nest successfully 

hatched the clutch of 9 eggs, including the California quail egg. It isn’t uncommon for California 

quail to parasitize mountain quail nests. This behavior was observed in the Steens Mountain 

2005/2006 translocation where three separate mountain quail nests were found containing 

California quail eggs. The eggs successfully hatched and California quail chicks were seen 

within mountain quail broods.  

Recommendations 

For future translocations involving multiple release sites, I recommend increasing the 

sample of radio-collared birds for each site. Allocating 50 radio-marked birds among 4 release 

sites limited the ability to make inferences from data collected, especially of the sample is further 

divided into age and gender classes. Twenty quail were radio-marked for the two Wasco County 

release sites and only 17 could be included in the analysis; 14 juveniles and 3 adults.  

If additional quail are released into the Mount Hood National Forest, release sites should 

be located northwest of 2017 release sites because of steeper terrain and the vegetation is denser 

with greater diversity in the understory, such as oceanspray, baldhip rose (Rosa gymnocarpa), 

snowberry (Symphiocarpos alba), and tall Oregon grape (Mahonia aquifolium). This could 

potentially provide more cover and food resources for quail, especially juveniles which may be 

more naïve and more prone to predation due to unfamiliarity of the area and/or are less 

experienced in general than adults. In addition, 4 out of the 8 birds moved in a northwestern 

direction, all of which survived the full length of the project, whereas only 2 of the 4 birds that 
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moved in a southwestern direction survived. This suggests birds had a greater chance at survival 

if they traveled in a northwest direction potentially due to better quality habitat and suitable 

ground cover. 

Lastly, I recommend conducting aerial telemetry flights within two weeks after the initial 

release to increase the likelihood of finding quail that travel long distances. Aerial telemetry is a 

critical tool for covering large areas in a timely manner. If flights took place shortly after release 

(within two weeks) there’s a greater chance of keeping up with moving birds and for determining 

fate. 
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Image 8.  Whychus Creek near Rimrock Ranch 
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Map 1.  State of Oregon showing Wasco County and Deschutes County release sites, 2017. 
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Map 2.  Mountain quail locations near the 2017 Rock Creek Burn and Ball Point Burn release sites.   
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Map 3.  Mountain quail nest sites near the 2017 Rock Creek Burn and Ball Point Burn release sites. 
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Map 4.  Known locations of mountain quail brood from the 2017 Rock Creek Burn and Ball Point Burn release sites. 
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Map 5.  Mountain quail locations from the 2017 Rimrock Ranch and Alder Springs release sites. 
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Map 6.  Mountain quail nest sites from the 2017 Rimrock Ranch and Alder Springs release sites.  
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Map 7.  Mountain quail nest sites and broods locations from the 2017 Rimrock Ranch and Alder Springs release sites. 
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