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Introduction 
This was the third consecutive year of mountain quail (Oreortyx pictus)  

translocations to the Steens Mountain area of southeast Oregon.  Mountain quail for these 

releases were obtained by trapping native populations in the southwest Cascades of 

Oregon during the winter and holding them in a captive facility until their transport and 

release in the spring.  In 2005, 90 quail (56 radio-collared) were released, while in 2006 

128 quail (80 radio-collared) were released.1   In 2007, 90 quail were released and 63 of 

these were fitted with radio transmitters.  Following each release, radio-collared quail 

were monitored to assess survival rates, nesting success and habitat use/movements.  This 

report summarizes data obtained during release year 2007.   

 

Study area 

Steens Mountain is a 50km, north to south up-thrown fault block.2   The western slope of   

the mountain makes a gradual ascent from the Donner und Blitzen river valley floodplain 

through sagebrush (1,300-1,650m), juniper (1,650-2,000m), aspen/mountain mahogany 

(2,000-2,400m) and grassland (>2,400m) zones to an elevation of 2950m.3   The east side 

of the mountains is a fault scarp, in many places descending over a mile vertically to the 

Alvord Basin. The slopes of this mountain are dissected by deep cut glacial gorges that 

began forming during the Pleistocene era, which now host year round rivers and creeks.  

Although there are several glacially formed lakes in the vicinity, the majority of available 

standing water is in the form of reservoirs and water holes which were developed to 

provide water for domesticated livestock.  

     

In contrast to previous years’ quail translocations on Steens Mountain where all quail 

were released at the same location, in 2007 the 90 mountain quail released were split 

between two locations on the lower slopes of the west side of the mountain.  

Approximately two-thirds, 57 quail, were released near Frenchglen on the Malheur 

National Wildlife Refuge (42 radio marked, 15 leg banded only.)  The remaining one-



third, 33 birds, (21 radio marked, 12 leg banded only) were released near the Blitzen 

River crossing off the South Steens Loop road (Table 1).   As mountain quail do not 

exhibit sexual dimorphism, sex was determined by DNA in blood samples (Veterinary 

Diagnostics Center, Fairfield Ohio).  Blood was drawn and gender determined from 

radio-marked quail only.  

 
Table 1.  Number of radio-marked and leg banded mountain quail released near Steens 
Mountain March 12, 2007. 

Release 
Location 

Release 
date 

# Radio 
marked 

# Leg banded 
only Gender*(M/F) 

Release 
total 

Frenchglen 3/12/2007 42 15 19/21 57 
Blitzen Crossing 3/12/2007 21 12 6/15 33 

Both Locations   63 27 21/36 90 
*Gender determined for radio marked quail only 

 
 
Methods 
Tracking of radio-collared quail began March 21, 2007 and ended August 10, 2007.  

Throughout the season, quail locations were obtained primarily from ground 

observations.  Travel across the study area was accomplished by truck, 4-wheeler and 

foot.  Monitoring via fixed wing aircraft was also employed, with four flights spaced 

roughly five weeks apart during the season.  The radio transmitters used were necklace 

style, weighing 4.3 g (Model PD2C, Holohil System Ltd., Woodlawn Ontario, Canada) 

As the size of mountain quail radio collars is small, they are not equipped with mortality 

switches.  Therefore, aerial signals were followed up by a ground location with visual 

verification, if possible.  In all cases attempts were made not to flush the birds.  

   

At each mountain quail location the date, time, observers present, UTM’s (NAD27), 

slope, aspect, elevation, plant associations (based on elevation gradients per Mansfield, 

2000) dominant overstory and understory species, and associated bird frequencies were 

recorded.  Additionally, probable cause of mortality was determined for each depredated 

bird.  

 

Nest locations were identified primarily by altered behaviors on the part of the quail, i.e. 

not flushing when technician was within five feet.  The technician then took a GPS 



waypoint and returned within a week to determine if the bird was in the same location.  

Nests were not flagged; instead visual cues of surrounding vegetation and landscape 

features were used to identify the nest location.  Occasionally, quail were inadvertently 

flushed while on the nest, and more accurate GPS waypoints and egg counts were 

obtained at these time.  Nests were checked once a week.  After hatch, eggshell 

membranes and eggshells were counted to determine hatch size.  Number of unhatched 

eggs was also recorded.  

 

Measurements of nest site vegetative characteristics were obtained within a month of 

when the nest was found hatched.  Measurement parameters were modeled after previous 

years’ research in the Steens Mountain area (Nelson, 2006).  Metric tape measures were 

used to establish transect lines for a circular 16-m diameter plot with the nest as center.   

The tapes were laid out in each of the four cardinal directions.  Data was collected as 

follows:  

 Ground story descriptions were obtained by placing 20x50cm Daubenmire frames at 
nest center, then 2m and 4m from nest in each cardinal.  Percent cover for 
shrubs/trees, grasses, forbs, litter, woody debris, bare ground and rock were recorded 
within the bounds of the frame.  

 Shrub cover/species composition was measured using the Canfield line estimate.  
Additionally, height and species of the tallest and shortest shrub within one meter of 
nest center, and within one meter of the four meter mark on each transect line, was 
recorded.  

 Trees present within two meters of nest center and within two meters of the eight 
meter mark on each transect line were recorded.  Additionally, height and species of 
trees with a diameter at breast height (DBH) over 10 inches which fell within the plot 
were recorded. 

 The height of cover was measured using a Robel pole set at the eight meter marks of 
each transect line.  The pole was then sighted to from one meter above nest center. 

 Canopy cover was measured using a spherical densiometer, taking measurements for 
north, west, south, and east at nest center and the eight meter marks of each transect 
line. 

  
   
Results 
Monitoring/Survival 
In all, 53 of the 63 radio-collared birds were located at least once.  Of the ten missing 

birds, five were from the Frenchglen release site, and the remaining five were released at 

Blitzen crossing (Table 2).  At the Frenchglen release site there were four birds that were 



located but lost by mid-April.   An additional two birds were lost from the Frenchglen 

release group right at the initiation of nesting season.  The fate of these birds is unknown.   

Thirty-four of  53 located birds were mortalities (Table 2).  Seventeen of the 34 

mortalities (50%) were located prior to May 1, during the first five weeks of ground 

tracking.  It is likely that the actual percent of mortality that occurred before May 1 was 

higher, however.  Some places within the Steens Mountain area were still inaccessible 

due to snow and high water during that part of the spring, prohibiting the technician from 

accessing these key areas.  The leading source of predation appears to be raptors; 

however some of the kill sites and collar conditions indicate bobcat or coyote predation  

(Appendix A).   

 
Table 2.  Percentage of translocated radio-marked mountain quail located and proportion 
of mortality by release location and gender on Steens Mountain, 2007. 

Release location 
# Radio 
marked 

# (%) 
Located 

# (%) 
Mortalities* 

# Morts by gender 
(M/F/UNKN) 

Frenchglen 42 37 (88%) 22 (59%) 7/13/2 
Blitzen Crossing 21 16 (76%) 12 (75%) 3/9/0 

Both Locations 63 53 (84%) 34 (64%) 10/22/2 
*Percent mortality based on numbers of located birds 

 
Breeding dispersal 
Three of four quail (75%) from the Blitzen Crossing release were tracked to nests, 

whereas six of eleven (55%) mountain quail located during nesting season from the 

Frenchglen release group were tracked to nests.   Mountain quail breeding dispersal for 

2007 was measured for nesting birds only.  The average distance moved from release site 

to nest location was 8.6 km (range 0.98 km-14.00 km).  In all instances the birds moved 

up in elevation from release site to nest.  The six radio marked quail from the Frenchglen 

release moved up in elevation an average of  345m (range: 221-398m), whereas the 

average elevation gain of the three collared quail from the Blitzen crossing release was 

753m (range: 648-957m).   

 

Reproduction 
Eleven nests were located and monitored throughout the nesting season.  Of these, six 

were incubated by radio-collared birds released from Frenchglen, while three nests were 

incubated by radio-collared quail from the Blitzen crossing release.  The remaining two 



nests were incubated by un-collared quail, one associated with a bird from the Frenchglen 

release site (unkn a), while the other was associated with a male quail from the Blitzen 

Crossing release (unkn b).  Nine of eleven nests (82%) successfully hatched out eggs, one 

nest (9%) was abandoned, and one nest failed due to adult mortality during incubation.  A 

total of 64 of 73 eggs (88%) hatched from successful nests (Table 3).  A nest was 

considered successful in one or more eggs hatched.  Between both sites, known females 

incubated three nests and successful females hatched out an average of 5.0 eggs per nest.  

Known males incubated six nests and successful males hatched an average of 8.2 eggs 

per nest.  .  

  
Table 3: Band number, gender, release location, date located, clutch size at hatching, 
number of unhatched eggs and number of hatched eggs for mountain quail nests located 
in the Steens Mountain area, 2007 

Band # Gender 
Release 
Location 

Date 
located 

Clutch size 
@ hatch 

# 
unhatched 

eggs Hatch size Fate 
2058 F BX 6/18/2007 9 5 4 Successful 
2060 M BX 7/3/2007 11 1 10 Successful 
2320 F FG 5/31/2007 NA 7 0 Abandoned
2374 F BX 6/18/2007 7 1 6 Successful 
2382 M FG 6/4/2007 NA 11 0 Adult mort 
2404 M FG 5/23/2007 6 0 6 Successful 
2428 M FG 5/31/2007 11 1 10 Successful 
2442 M FG 6/7/2007 4 0 4 Successful 
2444 M FG 6/4/2007 11 0 11 Successful 

unkn a UNKN FG? 5/30/2007 6 1 5 Successful 
unkn b UNKN BX? 6/19/2007 8 0 8 Successful 
    
Nest site vegetative characteristics  
Nests were located in many different habitat types, and across a wide range of elevations 

(1503m-2298m).  Four nests were found in the sagebrush zone, five in the juniper zone, 

and two in the mountain mahogany/quaking aspen zone.  Nests were detected on slopes  

from 4% to almost 40%. 

 

Although all nests were positioned under rock overhangs, under shrubs, or within 

bunchgrass clumps, the characteristics of surrounding vegetation were quite variable.  

One successful nest had no shrubs or trees within an eight-meter radius of nest center; 

another had so many trees and shrubs navigation by humans was difficult.  Canopy 



closure readings ranged from <2% to 84%.  Ground cover percentages as obtained from 

Daubenmire frames help to illustrate further differences between plots; ranges of rock 

cover alone were between 0% and 77% (Table 4). 

 
Table 4.  Band numbers and percent ground cover per category surrounding nest 
vegetation plots for translocated mountain quail in Steens Mountain area, 2007.    
Band 

# 
Shrub/ 

Trees (%) 
Forbs 
(%) 

Grasses 
(%) 

Litter 
(%) 

Bare Ground 
(%) 

Woody 
Debris (%) 

Rock 
(%) 

2058 19 6 7 13 26 16 13 
2060 35 5 3 24 1 10 22 
2320 23 1 27 9 3 4 33 
2374 19 8 17 30 21 3 2 
2382 4 1 27 13 23 11 22 
2404 8 3 26 13 7 16 28 
2428 4 1 8 36 7 6 38 
2442 0 2 27 1 61 0 11 
2444 2 6 31 21 10 2 26 

unkn a 1 0 3 11 3 5 77 
unkn b 23 12 29 15 7 14 0 
Avg. 12 4 19 17 15 8 25 
Range 0-35 0-12 3-31 1-36 1-61 0-16 0-77 
 
 
Discussion 
The low number of nesting birds located makes it difficult to assess the success of 

mountain quail translocations into the Steens Mountain area during 2007 alone.  

However, given the relative success of translocations during 2005 and 2006, I believe 

there is an excellent chance these translocations will result in the re-establishment of 

mountain quail populations on Steens Mountain.  I saw a number of non-broadcasting 

(unradioed or possibly failed radioed) birds throughout the season, even one covey near 

where birds had nested in previous years, but many kilometers from any quail location in 

2007.  In addition, during the month of May I found one un-banded juvenile mountain 

quail road killed on OR route 205 approximately 5 km north of Frenchglen.  These 

incidents suggest that not only adults but also young-of-year mountain quail are 

successfully overwintering.  It is important to note, however, that the 2006-2007 winter 

was exceptionally mild, with very little snowfall.    

  
Recommendations 
 Before more resources are allocated to assessing breeding success of translocated 

mountain quail on Steens Mountain, I suggest that a higher priority should be a well 



designed and well funded attempt to monitor overwinter survival and habitat use by 

mountain quail in the Steens.  The wintering aspect of their life-history is not well 

understood and could reveal factors that influence the probability of establishing a self-

perpetuating population.  In the absence of a study examining the wintering ecology of 

translocated birds, I recommend augmenting the Steens Mountain population by releasing 

leg banded quail only.   
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Appendix A: Band numbers, dates collars located, gender and likely mortality sources for depredated 
mountain quail found in the Steens Mountain area, 2007, sorted by release location 
         
Release location: Frenchglen      
Band 

# 
Date 

Found Sex 
Likely cause of 

mortality*      
2329 3/21/2007 M Raptor      
2078 3/29/2007 F UNKN      
2403 4/2/2007 F Raptor      
2445 4/2/2007 F Raptor      
2369 4/4/2007 UNKN Raptor      
2407 4/4/2007 M Raptor      
2421 4/4/2007 F Raptor      
2423 4/10/2007 M Raptor      
2302 4/18/2007 F Bobcat      
2390 4/30/2007 F Bobcat      
2424 4/30/2007 M Raptor      
2417 5/1/2007 M Raptor      
1942 5/3/2007 F Raptor      
1912 5/4/2007 F Bobcat      
2409 5/7/2007 M Bobcat      
2071 5/16/2007 F Raptor      
2332 5/29/2007 UNKN Raptor      
2382 6/25/2007 M Raptor      
2401 7/5/2007 F UNKN       
2320 7/22/2007 F Raptor      
2436 8/2/2007 F Bobcat      
2727 8/2/2007 F UNKN      

     *Likely cause ascertained by radio-collar 
condition/location      
         
Release location: Blitzen River Crossing      
Band 

# 
Date 

Found Sex 
Likely cause of 

mortality*      
2379 3/22/2007 F Raptor      
2074 4/5/2007 M Raptor      
2380 4/5/2007 F Bobcat      
2396 4/23/2007 F Raptor      
2406 4/25/2007 F Raptor      
2390 4/26/2007 F Raptor      
2362 5/9/2007 M Raptor      
2371 5/14/2007 F Raptor      
2300 5/31/2007 F Raptor      
2384 6/11/2007 M Bobcat      
2399 6/21/2007 F Raptor      
2402 7/6/2007 F Raptor      

     *Likely cause ascertained by radio-collar 
condition/location      
         



 


