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Abstract. Gray Partridge (Perdix perdix) calling data were obtained during 138 sunrise 
and 140 sunset surveys, winter 1982-1983 through summer 1984. Calling activity was 
concentrated in the 45-min periods before sunrise and after sunset. Calling was more frequent 
(P < 0.05) in mornings than evenings in summer and winter, but not late winter-spring. 
Gray Partridge calling frequency differed (P < 0.05) among seasons and peaked during 
February to April. Acoustical structure of calls supported predictions regarding character- 
istics used in grassland environments to minimize signal attenuation. Sonagraphic analysis 
of calls revealed that frequency of calls was low and rapidly modulated and that average 
call duration differed (P < 0.05) among seasons. We hypothesize that seasonal differences 
in calling behavior and acoustical structure of the calls reflect seasonal variation in the 
function of calls. 
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INTRODUCTION 

Further research on the functions of avian vo- 
calization is needed (Catchpole 1982) especially 
regarding functions of avian calls. Thielcke (1976: 
190) noted that “in contrast to bird song . . . bird 
calls have so far been given little attention by 
scientists,” and “this is quite unjustified.” The 
lack of detailed study of Gray Partridge (Perdix 
perdix) calls is a case in point. Gray Partridge 
calls have been briefly described, but no detailed 
analyses of calling behavior, acoustical structure 
of calls, or functions of calls have been reported. 
Furthermore, Gray Partridge call year-round. 
Thus, they provide an opportunity to study not 
only within-season variation in calling behavior, 
structure, and function but also, the lesser-stud- 
ied subject of variation among seasons. 

Objectives of this study were to investigate 
seasonal variation in Gray Partridge calling be- 
havior and acoustical structure and function of 
Gray Partridge calls. We sought to understand 
more fully the meaning(s) of the primary call of 
the Gray Partridge and investigate how this call 
relates to partridge biology and behavior. In ad- 
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dition to the above objectives, our data provided 
an opportunity to examine acoustical structure 
of calls and test predictions regarding acoustical 
characteristics used in grassland environments 
to minimize signal attenuation. We attempted to 
meet our objectives by: (1) obtaining long-term 
records of Gray Partridge calling; (2) relating 
variation in calling behavior to time of day, sea- 
son, and annual cycle; and (3) analyzing seasonal 
acoustical structure of calls via sonograms. This 
study was conducted in conjunction with larger 
long-term research efforts to estimate population 
density and evaluate the validity of using Gray 
Partridge call counts as an index to population 
density (Ratti et al. 1983, Rotella and Ratti 1986). 
Thus, while conducting this study, we were also 
estimating population density via line transects 
(Burnham et al. 1980) on the study area. 

The Gray Partridge kee- uck call was described 
by Spiker (1929). This long distance call is the 
most commonly heard vocalization given during 
crepuscular periods throughout most of the year. 
The kee-uck call has also been variously de- 
scribed as kee-c-cab (Yocom 1943) keee-uck 
(McCabe and Hawkins 1946) tur-ip (Godfrey 
1966), and kerr-r-r-r-r-ik (Cramp and Simmons 
1980:493). We use kee-uck (Spiker 1929) in this 
paper because we feel that it appropriately de- 
scribes the call. The most thorough description 
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of Gray Partridge vocalization was reported by 
McCabe and Hawkins (1946). Rotella and Ratti 
(1986) discussed the relationships between call- 
ing frequency and population density and calling 
frequency and meteorological conditions. 

We provide the following brief review of the 
annual cycle of the Gray Partridge to assist in- 
terpretation of vocalization data. Gray Partridge 
are associated with open areas that are inten- 
sively farmed (McCabe and Hawkins 1946, Mur- 
tha 1967). Gray Partridge coveys disband and 
pairs are formed from late January through early 
March, depending on weather conditions (Yo- 
corn 1943, Porter 1955, Blank and Ash 1956, 
Weigand 1980). Most nests are initiated during 
late April and May. Nests are commonly con- 
structed in grassy fields, fencerows, roadside right- 
of-ways, and idle patches of farmland (McCabe 
and Hawkins 1946, Hupp et al. 1980, Weigand 
1980). Parent birds and chicks form coveys and 
often remain as distinct family units into winter, 
but see Ratti et al. (1983: 1093-l 094). Dense crop 
fields and idle vegetation are used as brood hab- 
itat; harvested hay and grain fields and edge hab- 
itats are preferred during fall and winter (Wei- 
gand 1980, Smith et al. 1982, Mendel and 
Peterson 1983). 

STUDY AREA AND METHODS 

Our 178-km2 study area was in southeast Whit- 
man County, with its northern boundary 3.3 km 
south of Pullman, Washington, in the Palouse 
Prairie. The Palouse Prairie, characterized by un- 
dulating open terrain, has been described by Knott 
et al. (1943) Yocom (1943), and Mendel and 
Peterson (1977, 1980). The vast majority of the 
area was in small grain production (winter and 
spring wheat, winter and spring barley, dry peas, 
and lentils), with infrequent patches of pasture, 
hay, idle area, and coniferous forest. 

Gray Partridge kee-uck calls were recorded 
along a 40-km circular route in typical partridge 
habitat. Twenty listening stations were posi- 
tioned along the route. Because Gray Partridge 
kee-uck calls can be heard for 0.8 km (Weigand 
1980) listening stations were spaced no less than 
1.6 km apart. Thus, we avoided hearing the same 
birds at different stations. Two measures of call- 
ing frequency-the number of kee-uck calls and 
the number of calling groups-were recorded 
during 4 min of undisturbed listening at each 
station. The number of calling groups was de- 
fined as the number of identifiable locations from 

which calls were heard. Locations were easily 
distinguished because the distance between them 
was substantial and the number of calling groups 
at a listening station was usually small. Our sur- 
vey methodology was similar to that used for 
other upland game bird species (Kimball 1949, 
Robe1 et al. 1969, Sayre et al. 1978). Relative 
darkness during survey periods and the secretive 
nature of Gray Partridge prevented observation 
of birds. Thus, we were unable to record behav- 
ioral contexts of vocalizations. Study of call types 
other than the kee-uck was difficult because other 
types, which are primarily short distance calls, 
were rarely heard. 

Surveys were conducted morning and evening, 
late fall through summer. Mid-fall surveys were 
eliminated because of hunting activity on the 
study area. Exact time relative to sunrise/sunset 
was recorded at each listening station. Surveys 
were not conducted when average wind speeds 
exceeded 5.4 mps (12 mph) because ofwind noise. 
Surveys were initiated 1 .OO hr before sunrise and 
1.25 hr before sunset, and were conducted for 
approximately 2.25 hr. Surveys were restricted 
to crepuscular periods based on previous reports 
(Haugen 194 1, McCabe and Hawkins 1946, Blank 
and Ash 1956, March and Church 1980). Sec- 
ond-year survey times were adjusted based on 
first-year results (see Results). Listening point 
survey order (l-20 vs. 20-l) was alternated as 
recommended by Stirling and Bendell (1966) and 
March and Church (1980). 

Effects of time of day and year on calling fre- 
quency were analyzed by the median test (Con- 
over 1980: 17 l-l 76) because calling data violat- 
ed assumptions of parametric statistics, i.e., the 
data were nonnormally distributed, distribution 
functions were different (P < 0.05) among sea- 
sons, and standard deviations were proportional 
to calling frequency means. Data from the fol- 
lowing 10 sampling periods were analyzed: win- 
ter 1982-1983 (am and pm), late winter-spring 
1983 and 1984 (am and pm), and summer 1983 
and 1984 (am and pm). 

Gray Partridge kee-uck calls were tape-record- 
ed during pair formation (March), nesting and 
brood-rearing (June to August), and fall covey 
(October) periods using a Uher 4200 recorder 
and Dan Gibson parabolic reflector microphone. 
Recordings were analyzed on a Kay Elemetrics 
6061B Sona-Graph using 80 to 8,000 Hz, wide 
band, linear display modes and 40 to 4,000 Hz, 
wide band, linear and contour display modes. 
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TABLE 1. Gray Partridge call count surveys in Whit- 
man County, Washington, 1982 to 1984. 

n surveys 

Sun- Sun- listekp 
Survey season rise set stations 

Winter 1982-1983 
18 December-20 January 

Late winter-spring 1983 
9 February-l 0 April 

Summer 1983 
7 July-15 September 

Late winter-spring 1984 
6 February-l 4 April 

Summer 1984 
9 July-14 September 

Total 

18 19 140 

16 1.5 450 

33 34 1,120 

31 34 390 

40 38 468 
138 140 3,168 

a 4 min each. 

RESULTS 

Between 18 December 1982 and 14 September 
1984 we conducted 138 sunrise and 140 sunset 
surveys (Table 1). Variation in survey season 
dates represents adjustments based on analysis 
of 1982-1983 data. Winter surveys were not con- 

FIGURE 1. Seasonal frequency distributions of the 
average number of Gray Partridge calling groups re- 
corded per survey, Whitman County, Washington, 1982 
to 1983. 

betore *““*et am, suloet 

MINUTES 

FIGURE 2. Seasonal frequency distributions of the 
average number of Gray Partridge calls recorded per 
survey, Whitman County, Washington, 1982 to 1983. 

ducted in 1984 because calls were only recorded 
during 39% of winter morning surveys and 0% 
of winter evening surveys in the first year. Anal- 
ysis of data from 99 1982-1983 surveys (48 
morning and 51 evening 2.25-hr surveys) re- 
vealed that 86 and 82% of all calling groups and 
82 and 73% of all calls were recorded in the 45 
min periods before sunrise and after sunset, re- 
spectively (Figs. 1 and 2). Thus, during 1984, 
surveys were shortened and conducted in those 
45min periods (six listening stations per sur- 
vey-two listening stations per 15-min survey 
segment). Only data from those periods were used 
in statistical analyses. Our useful calling data from 
1983 were obtained at listening stations 1 to 7 
and 14 to 20. Thus, we restricted 1984 data col- 
lection to these 14 listening stations for consis- 
tency. Additional behavioral data were not col- 
lected because of our inability to observe birds 
during the relative darkness of survey periods. 

Calling frequency was different (P < 0.05) 
among the three 15-min segments of 45-min 
morning or evening surveys during all sampling 
periods except winter 1982-1983 pm, when no 
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TABLE 4. Seasonal Gray Partridge calling frequency, Whitman County, Washington, 1982 to 1984. 

n calling groups per survey* n calls per surveya 

Sunrise surveys sunset surveys sunrise surveys Sunset surveys 

SeaSOn + (SD) x (SD) x (SD) R (SD) . , 

Winter 1982 0.5 (0.9) 0.0 (0.0) 7.3 (14.8) 0.0 
Late winter-spring 

(0.0) 
1983 4.9 (3.4) 3.6 (3.0) 76.9 (61.1) 50.9 

Summer 1983 
(48.6) 

3.3 (2.1) 0.9 (1.2) 34.4 (38.0) 8.6 
Late winter-spring 

(12.5) 
1984 2.4 (2.8) 2.7 (2.3) 28.8 (59.6) 44.4 

Summer 1984 
(53.4) 

1.8 (1.9) 0.7 (1.2) 21.9 (26.0) 9.7 (20.2) 

a Surveys conducted during the 45-min periods before sunrise and after sunset; six 4-min listening stations per survey. 

consin. Our sonograms ranged from approxi- 
mately 750 to 4,000 Hz. Sonograms of kee-uck 
calls recorded in England ranged from approxi- 
mately 1,200 to 6,200 Hz (D. Bower in Cramp 
and Simmons 1980:493). Thus, Gray Partridge 
call structure and behavior may vary among pop- 
ulations. Geographical variation in vocalization 
has been reported for other galliforms (Sparling 
1979, Baily and Baker 1982). However, these 
differences may also be the result of small sample 
size problems in the other studies. March and 
Church (1980) conducted four evening surveys 
vs. 51 evening surveys in this study. D. Bower 
(in Cramp and Simmons 1980:493) prepared two 
sonograms vs. 106 sonograms in this study. Fur- 
ther research comparing the vocal behavior and 
acoustic structure of calls for different popula- 
tions of Gray Partridge is needed. 

Acoustical characteristics of kee-uck calls sup- 
port Morton’s (1975) predictions regarding 
grassland vocalizations. Grasslands are difficult 
sound propagation environments and attenua- 
tion worsens as frequency increases (Morton 
1975). Thus use of low and rapidly modulated 
frequencies is expected. Gray Partridge kee-uck 
calls possess these characteristics (Fig. 3). In 
grasslands, “selection probably favors coding 
based on the temporal components of sound sig- 
nals, for in open environments as long as the 

sound is audible the temporal pattern will remain 
little unchanged and should provide a more ef- 
ficient means of communication” (Morton 1975: 
29). Gray Partridge did alter the temporal pattern 
of calls among seasons, especially the duration 
of the rapid frequency modulation portion of the 
call (Table 5), and did not dramatically change 
the frequency range or overall structure of calls 
among seasons (Fig. 3). We hypothesize that sea- 
sonal differences in duration of the call relate to 
seasonal differences in functions of the call. Call 
functions may be affected by seasonal differences 
in hormone levels (Davis 1958), territoriality, 
aggressiveness, and family structure. Thus, sea- 
sonal differences in call structure may be mani- 
festations of changes in the motivation-structural 
code and represent signal grading (see Morton 
1977,1982). However, in other examples, signals 
are graded via within-season changes in frequen- 
cy and tonality (see summary in Morton 1982). 
Our data indicate possible interseasonal grading 
based on changes in call duration. 

Gray Partridge calling peaked annually during 
February to April (Table 4). During late winter- 
spring, when partridge are establishing and de- 
fending territories and seeking mates, there may 
be a selective advantage to calling intensively 
during morning and evening. This does not ap- 
pear to be the case during other times of the year. 

TABLE 5. 
1985. 

Temporal characteristics of Gray Partridge kee-uck calls, Whitman County, Washington, 1983 to 

Duration (set) 

kee-uck el? segmenr 

SEWOIl n calls measured x SD + SD 

Late winter-spring 10 0.39Bb 0.05 0.23B 0.04 
Summer 27 0.51c 0.17 0.33c 0.14 
Fall 69 0.19A 0.03 O.lOA 0.02 

il Zone of rapid frequency modulation in the middle of km-uck calls. 
h Fisher’s protected least significant difference test, means with the same capital letter are not significantly (P > 0.05) different from other means 

in the column. 



GRAY PARTRIDGE VOCALIZATION 309 

4.0 

G 

E 3.0 

c 
z; 2.0 

g 

2 1.0 

t 

SPRING SUMMRR 

“k ee uck” “k ee uck’ 
L 

I I I I I 
0.0 0.8 1.6 2.4 

TIME (SECONDS) 

FIGURE 3. Seasonal sonograms of Gray Partridge 
kee-uck calls, Whitman County, Washington, 1983 to 
1985; tracings of the ee segment of spring and summer 
calls are approximate because sonograms of these seg- 
ments were very faint. 

We hypothesize that during summer, Gray Par- 
tridge attending nests or accompanying broods 
call infrequently in the evening to avoid reveal- 
ing overnight roost locations to predators. A sim- 
ilar hypothesis can be applied to winter. Gray 
Partridge kee-uck calls had many of the char- 
acteristics of mobbing calls: low frequency, wide 
frequency modulation, distinct beginning and 
ending, and relatively short duration (Fig. 1). 
Sounds with these characteristics are easily lo- 
cated (Marler 1955, 1957; Thorpe 1965). Eve- 
ning calling during spring may enhance territory 
maintenance and thus provide a selective ad- 
vantage outweighing an increased risk of pre- 
dation. 

It is difficult to determine specific functions of 
a call within a season because any call may trans- 
mit several types of information (see Bremond 
1963, Catchpole 1979: 16). Furthermore, season- 
al differences in calling frequency and call du- 
ration indicate that functions of the kee-uck call 
may change throughout the annual cycle. Re- 
search regarding specific functions of the kee-uck 
call via rigorous experimentation is needed (e.g., 
Krebs 1977). Also, see Catchpole (1982) for a 
discussion of the need for, and development of, 
techniques to test hypotheses regarding functions 
of bird sounds through experimentation. How- 
ever, most studies that analyze functions of 
vocalizations deal with species that are easily 
observed during vocalizations (e.g., Ficken et al. 
1978, Baptista and Ring 1980, Sparling 1981, 
Howes-Jones 1985, Ritchison 1985, Rothstein 
and Fleisher 1987). Similar research is difficult 
on Gray Partridge because most calling activity 
takes place during periods of darkness. 
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