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ABSTRACT 

Playa basins (marshy, seasonal lakes) are the primary wintering 

habitat for Northern Harriers (Circus cyaneus) on the Southern High 

Plains of the Texas Panhandle, The harrier population is predominantly 

juvenile. The sex ratio within the first-winter age class was 2.86:1, 

and, although not statistically significant (.1 < P < .5), was accepted 

as representative of the age class. First-winter harriers used playas 

more than fields. Playas associated with agriculture were preferred 

over those associated with rangeland, and playas with vegetation 

taller than 1 m were preferred over those with shorter vegetation. 
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SOME ASPECTS OF THE WINTER ECOLOGY OF 

HARRIERS ON THE TEXAS HIGH PLAINS 

Introduction 

The Northern Harrier (Circus cyaneus) is one of the most common 

winter raptors on the Southern High Plains of the Texas Panhandle 

(Allan and Sime 1943, Llano Estacado Audubon Society 1978). Terminal 

drainage basins of these plains, termed "playas," seem especially 

attractive to them. "Brown" harriers (adult females and first-winter 

birds of both sexes) are more numerous than the "gray" adult males. 

Sex and age differences in the structure of other winter raptor 

populations have been noted (Newton 1979), but in harriers, 

differences have been limited to those between gray and brown birds 

(Schipper et al. 1975, Marquiss 1980). Age may play an important 

role in the structure of their winter populations, but because it is 

difficult to distinguish between the sex-age classes within the brown 

group, it remains unstudied, 

Playas represent a unique and limited wetlands habitat in this 

intensively cultivated region (Bolen et al. 1979) . Since harriers 

are so frequently found in the playa environments, assessing their 

role seems important for an understanding of these little-studied 

wetlands. 

The objectives of this study were I) to determine age and sex 

ratios in order to characterize the structure of the local population, 

2) to determine the extent that harriers use the playa environments, 

and 3) to determine if harriers prefer certain types of playas. 



Study Area and Methods 

2 
The study area covered approximately 126.7 km of agricultural 

and rangeland in southeastern Castro County in the middle of the 

Texas Panhandle. Playa basins and entrenched draws are the most 

important hydrographic features of the landscape (Bruns 1974). Playas 

are shallow depressions that collect runoff from seasonal rains and 

irrigation tailwater, and most are dry throughout the winter. 

Characteristic vegetation of the playas includes cattail (Typha 

domingensis), smartweed (Polygonum spp.), kochia (Kochia scoparia), 

barnyard grass (Echinochloa crusgalli) and bulrush (Scirpus spp.) 

(Rowell 1971), These plants serve as cover and forage for rodents 

when the playas are dry. 

Crops grown in the region include cotton, corn, wheat, and 

sorghum (Texas Agricultural Extension Service 1978) . During the 

winter, most acreage is either planted in winter wheat or is plowed 

and left fallow. 

During the winter of 1980-81, 33 harriers were live-trapped 

with bal-chatris (Berger and Mueller 1959) baited with blackbirds 

(Agelaius phoeniceus) and cowbirds (Molothrus ater). Age and sex of 

harriers were determined by differences in plumage, iris color and 

tarsus thickness (Hamerstrom 1968). Each bird was imped with dyed 

pigeon primaries on one or both wings (Hamerstrom 1942, 1969). 

Individual recognition was possible up to 0,4 km witn the unaided eye, 

but sightings were confirmed with 7-power binoculars. 

Seven 40-km car censuses were made between 7 January and 



21 March 1981 in a manner similar those conducted in other studies 

(Craighead and Craighead 1956, Bildstein 1978, Craig 1978). Because 

of the excellent visibility afforded by the flat terrain and lack of 

trees, each census was made at speeds of 30-45 km/h with little risk 

of overlooking harriers. As each playa was approached, the vehicle 

was stopped and the basin scanned with a 15-60X spotting scope. The 

route was chosen so that visibility was at least 0.4 km in all 

directions (hills and draws were avoided if they obscured vision), 

The chances of counting a bird more than once per census were 

minimized by noting the location and direction of movement of each 

harrier (Baker and Brooks 1981). With the aid of binoculars and the 

spotting scope, harriers observed within 0,4 km on either side of the 

census route were aged, and adults sexed, by plumage. At first 

sighting of each harrier, habitat was recorded. Two habitat types 

were distinguished: playas and fields. Rangeland was included in 

the latter category. 

Intensive observation or "focal sampling" (Altmann 1974, Tarboton 

1978) was made for 125 h on 12 marked and (at most) 14 unmarked 

harriers. Because only 16 of the marked harriers were resighted and 

few remained in the study area for more than 2 weeks, 57 h of data 

were collected on 5 marked first-winter harriers (4 females, 1 male). 

Many additional hours were spent attempting to locate marked birds in 

areas they had been known to frequent. Habitat was recorded every 

minute for each harrier observed. The minimum sampling period was 

30 minutes. 

Habitat availability, by acreage, was estimated by cutting out 

the outlines of playa basins from a map of the study area and 



weighing the proportionate parts to the nearest ,001 g. Playa 

basins covered approximately 2.1% of the study area, with the balance 

being taken together as "fields." Habitat availability along the 

census route was determined in the same way. There, playas covered 

approximately 4,0% of the area. These figures are rough estimates, 

but are in agreement with figures given for the whole Southern High 

Plains: 137,191 ha in 77,695 km^ (Ward and Huddleston 1972), or 1.8%. 

As part of an ongoing study to determine the status of avian 

populations in the region, 98 playas in Castro, Parmer, and Swisher 

counties were censused on a rotating basis for two consecutive years. 

Observations of harriers made between October and March were extracted 

from these data, Playas were classified according to 3 habitat 

characteristics: 

1) Land use. Land use around each playa was noted as agriculture 

or rangeland. Agriculture included any land that was cultivated. 

Rangeland included any grazed area not under cultivation. 

2) Height of vegetation. Natural vegetation within the basin or 

around its perimeter was classified as tall (> 1 m) or short, 

3) Water permanency. Each playa was classified as permanent or 

ephemeral. Permanent playas always had standing water in the basin and 

were usually fed by effluent from cattle feedlots or other sources. 

Ephemeral playas were shallower and the presence of water was temporary 

and unpredictable, 

A minimum of 3 and a maximum of 12 censuses were conducted on 

these playas during the fall and winter months. Because the number of 

censuses per lake and the number of lakes per sample differed, the 

frequency of observation of harriers was calculated on a per census-



per playa basis. Thus, the frequencies were standardized, and 

data from playas in each category were pooled. 

Trapping and car census data were analyzed with the adjusted 

G-test (symbolized by G*). This test was preferable to the Chi-square 

test because it fits the theoretical Chi-square distribution more 

closely for small sample sizes (Sokal and Rohlf 1969). All G-tests 

were used for goodness-of-fit unless otherwise noted. The standard 

normal deviate test for independence was used to test for habitat 

preferences of first-winter females because one individual had a 

disproportionate share of the observations (Simpson et al. 1960). 

Census data from the 98 playas followed the Poisson distribution and 

was analyzed with the approximate t-test (s3mibolized by t')(Sokal and 

Rohlf 1969). 

Results 

Sex and age distributions of harriers in trapped and car-

censused samples are shown in Table 1. There was a significant 

difference in the overall sex ratio in the trapped sample (G*= 4.86, 

.025 < P < .05). This ratio favored females. As there was a seasonal 

total of only 6 sight records of adult males, my feeling is that they 

are not represented in the trapped sample because there were few in 

the area, not because they were any more trap-shy than adult females. 

Because first-winter females could not be sexed accurately during car 

censuses, the overall sex ratio of this sample could not be determined, 

Sex ratio in the trapped sample of first-winter harriers was not 

significantly different than 1:1 (G*= 2.40, .1 < P < .5), but this 

result was rejected as a Type II error due to small sample size. 



TABLE 1, Sex and age distribution of harriers trapped and censused 

on the Southern High Plains during the winter of 1980-81. 

FW= First-winter, Ad= Adult. 

Age Sex Trapped Censused 

FW Female 20 

FW Male 

27^ 42^ 

Ad Female 

Ad Male 0 

All harriers 33^ 48^ 

^Sex ratio FW Female:FW Male= 2,86:1, 

^Age ratio FW:Ad= 4.50:1, 

First-winter harriers could not be sexed accurately during the car 

censuses, 

d 
Age ratio FW:Ad= 7,00:1, 



There were significantly more first-winter harriers in both trapped 

and censused samples (trapped—G*= 6,23, .01 < P < ,025; censused— 

G*= 14.66, P <,001), and there was no significant difference in age 

ratio between sampling methods (G-test for heterogeneity, G*=.150, 

.5 < P < ,9), 

A total of 48 harriers was counted on the car censuses. Although 

the number of censuses was small relative to other studies, the density 

2 
of harriers observed (0,493/km ) compares favorably with the 4-year 

2 
average of 0.485 harriers/km obtained by Bildstein (1978) in "prime 

harrier winter habitat of grazed fields and wheat land" (Bildstein and 

Grubb 1980). 

Based on habitat availability, first-winter harriers used playas 

significantly more than fields (focal sample—G*= 22,965, P < .001; 

car census—G*= 22,72, P < .001). In the focal sample, the male used 

fields 2,4% and the females 8,8% of the observed time. Because the 

sample size for males was only 1, I was unable to determine if this was 

a sex difference or just an individual difference. However, there was 

no significant difference in the use of fields among individual 

females (standard normal deviate test for independence, SND= .58, 

P= .5620). 

Harriers used agricultural playas significantly more than 

rangeland playas (t*= 2.74, P < .01). They also used playas with tall 

vegetation significantly more than playas with short vegetation 

(t'= 2.99, P < .01)(Table 2). There was no significant difference in 

the use of permanent or ephemeral playas (t*= .517, .5 < P < .9). 
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TABLE 2, Mean number of harriers censused on 98 playas in Castro, 

Parmer, and Swisher counties, Texas, during the fall and winter of 

1979-80 and 1980-81, 

Habitat Characteristic N Mean 

Vegetation Height 

Tall 

Short 

34 

64 

.440 ± ,410 

.187 ± .203 

Land Use 

Agriculture 

Rangeland 

37 

61 

.433 ± .448 

.216 ± .230 

Permanency of Water 

Permanent 

Ephemeral 

15 

83 

,244 ± .384 

,298 ± ,338 

Number of playas in sample. 

M̂ean ± standard deviation. 



Discussion 

The sex ratio patterns shown by harriers in this study agree 

with patterns shown by dimorphic raptors in other winter studies 

in that overall sex ratio favored females in open habitats, but sex 

ratio in first-winter birds was not significantly different than 1:1 

(Newton 1979, Table 3). However, there was no case cited in which the 

first-winter sex ratio was greater than 1.03:1 and statistically 

insignificant. In this study, that ratio was almost 3:1. Given the 

small sample size, the result was rejected as a Type II error. 

Indeed, casual observation of unmarked first-winter harriers seems to 

support the overwhelming abundance of females. (These "casual" 

observations were not collected in any methodical manner, but do 

represent many hours of being in the field. At close quarters, 

size differences between the sexes can occasionally be noted 

(F. Hamerstrom pers. comm.) but are not necessarily reliable on 

censuses.) 

First-winter females are the predominant sex-age class on the 

Southern High Plains (Table 1) and use playa environments more or 

less exclusively (Table 3), The reason for the heavy use of playas 

is probably linked to the availability of prey. Mammals, mostly 

rodents, comprise the greatest portion of the harrier diet (Schipper 

et al. 1975, Bildstein 1978). Hamerstrom (1979) has shown that the 

abundance of voles can have a dramatic effect on the number of harrier 

nests initiated in a given year. Baker and Brooks (1981) have shown 

that densities of voles were higher in habitats with denser cover and 

that hawks distinguished between gross differences in prey densities 
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TABLE 3. Habitat use by first-winter harriers on the Southern High 

Plains during the winter of 1980-81. Expected values are based on 

habitat availability. 

Total 

Playa 

Frequency 

Percent 

Expected 

290.0 

97.6 

6.2 

2851.0 

91.2 

65.4 

3141.0 21.0 

71.6 1.9 

Frequency 

Percent 

Expected 

7.0 

2.4 

290.8 

276.0 

8.8 

3061.6 

Frequency 

Percent 

Expected 

297.0 

100.0 

297.0 

3127.0 

100.0 

3127.0 

3424.0 42.0 

100.0 

3424.0 42.0 

Focal sample represents 57.1 h of intensive observation of 5 marked 

harriers (4 females, 1 male). 

^Habitat availability: playa= 2.09%, field= 97.91%. 

^Habitat availability: playa= 3.95%, field= 96.05%. 

d 
First-winter harriers could not be accurately sexed on car censuses. 

Habitat Focal Sample^'^ Car Census^ 

Male Female Total First-winter « 

50.0 ! 
I 

I 
Field « 

I 

283.0 21.0 
! 

50.0 j 

3352.4 46.1 ' 
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among different habitats. In this study, harriers selected playas 

that had taller vegetation, presumably because they offered more 

cover for rodents and other prey. 

The densities of voles also varied with land use: few voles 

were trapped on grazed pasture, and none was captured or seen on 

winter wheat or plowed fields (Baker and Brooks 1981). Use of these 

three habitats by Rough-legged Hawks (Buteo lagopus) was significantly 

less than use of other available habitats during the winter. In this 

study, harriers used playas that were associated with agriculture 

more than those associated with rangeland; yet, in winter, most fields 

are either plowed or planted in winter wheat. j 

This inconsistency might be explained by the availability of } 

forage for rodents in the playas. Cultivated lands are heavily • 

fertilized in this region. Any nutrients that are dissolved in the . 

irrigation tailwater become concentrated in the playas. These playas 

would then have a higher density of cover and a greater production of 

seeds. Playas associated with rangeland are not fertilized and thus 

would have lower seed production, less forage and cover, and so a 

lower prey density. 

Studies are underway to determine the relative densities of 

rodents in the playas and to determine what factors influence these 

densities. It is possible that there are factors other than those 

studied here that influence the choice of habitat by wintering 

harriers. I suspect that if such factors exist, they are tied to the 

available prey base. 
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