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Abstract: Rio Grande wild turkey (Meleagris gallopavo intermedia) winter flocks are often .200 birds on the roost.

Evaluations of winter flock congregation timing and potential climatic correlates that may influence this behavior are lacking.

We used opportunistic flock counts (n = 3,047) and roost counts (n = 101) to identify the timing of winter congregation, peak

concentrations, and breakup of winter roosting flocks. We examined possible relationships between roost and flock counts and

climatic variables. We found winter congregation occurred from 15 November to 1 March, peak concentrations occurred from

16 January to 1 March, and breakup occurred from 1 March to 15 April. Flock sizes were correlated negatively with maximum

daily temperature, minimum daily temperature, and length of photoperiod. Roost counts were related to minimum daily

temperature. Daily rainfall and snowfall were not correlated with either flock size or roost occupancy. Our results suggested

that flocks are largest and roost occupancy is maximized during the coldest temperatures between 16 January and 1 March.
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During autumn, Rio Grande wild turkeys (Meleagris
gallopavo intermedia) tend to concentrate at traditional
wintering areas (Thomas et al. 1966, Logan 1970, Brown
1980, Phillips 2004). Logan (1970) found that most wild
turkeys moved to winter ranges in brood flocks of 11–44
birds. Once wild turkeys arrive on winter range, formation
of sex- and age-specific foraging flocks begins (Watts and
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Stokes 1971). Males normally form several flocks of adults
and juveniles, whereas juvenile and adult females generally
form 1 large flock (Thomas et al. 1966, Scott and Boeker
1975). Due to the formation of age- and sex-specific
foraging flocks, flock sizes peak during winter (Quinton et
al. 1980) and .200 birds have been observed on the roost
(Logan 1970, Cook 1973).

Multiple winter foraging flocks that roost together are
known as a winter roosting flock. Although winter flocks
remain together overnight, they generally separate upon
leaving the roost (Scott and Boeker 1975). Individual
foraging flocks tend to maintain their identity throughout
winter (Crockett 1973). Movements at this time of year are
less than any other season (Phillips 2004).

The timing of flock formation, peak concentration, and
flock breakup are poorly understood, as are the driving
forces causing these behaviors. Many studies attribute flock
congregation and spring breakup to climatic variables
based on anecdotal observations (Thomas et al. 1966, Ellis
and Lewis 1967, Logan 1970, Kulowiec and Haufler 1985).
As a result, there is a need for further investigation of the
processes of winter flocking and roosting behaviors.

Our objectives were to document the chronology of
winter flocking behavior and determine specific timing of
winter congregation and subsequent breakup as well as the
period of peak concentration of wild turkeys around winter
roosts. We also examined potential climatic conditions that
may be related to congregation at traditional winter roosts.
We predicted that daily low temperature and length of
photoperiod would be correlated significantly with foraging
and roosting flock sizes throughout the year.

STUDY AREAS

We conducted our research at 3 study sites located
within the Rolling Plains of Texas. Study sites were
centered on the Matador Wildlife Management Area
(WMA) located northwest of Paducah in Cottle County
along the confluence of the Middle and South Pease Rivers,
the Gene Howe WMA located northeast of Canadian in
Hemphill County along the Canadian River, and private
ranches surrounding the Salt Fork of the Red River located
north of Hedley in eastern Donley and western Collings-
worth counties.

The topography of this region was characterized by
rolling high plains bisected by intermittent streams flowing
east to southeast (Spears et al. 2005). Land cover was
approximately 30% open, 66% brushland, and 4%
woodland (Brunjes 2005). Primary vegetation on the sites
consisted of hackberry (Celtis occidentalis), western
soapberry (Sapindus saponaria var. drummondi), skunk-
bush sumac (Rhus aromatica), cottonwoods (Populus
deltoides), and woolybucket bumelia (Bumelia lanuginosa).
Honey mesquite (Prosopis glandulosa), sand sagebrush
(Artemisia filifolia), shinnery oak (Quercus havardii),
Chickasaw plum (Prunus angustifolia), and redberry
juniper (Juniperus pinchotii) were also common. Meadows
of native grasses were dominated by bluestems (Andropo-
gon gerardii, Schizachyrium scoparium) and gramas
(Bouteloua spp.).

Cattle grazing was the primary land use on the study
sites, followed by agriculture. Cropland composed approx-

imately 2.0% of the landscape around the Gene Howe
WMA, 11.0% around the Salt Fork, and 20.7% around the
Matador WMA (Brunjes 2005). Cotton, wheat, and hay
grazer routinely were grown and irrigated through the use
of center pivots. Supplemental wildlife feeding occurred
regularly on most private ranches. Detailed descriptions of
each study site have been provided elsewhere (Spears et al.
2002, 2005; Holdstock et al. 2006).

METHODS

One to three researchers per season per site opportu-
nistically collected flock counts (Schwertner et al. 2003,
Butler et al. 2007) throughout the year to assess chronology
of flocking behavior. We recorded counts when we visually
observed �1 wild turkey. We set a goal of 15 counts per
week per study area (Butler et al. 2007). We did not always
obtain 15 counts, especially during the winter when the
total number of flocks was much lower than during the
spring and summer months. These data were used to
evaluate changes in flock size over the course of the year.

As a component of a larger study, Rio Grande wild
turkeys were captured and outfitted with 95-g backpack-
style radiotransmitters (refer to Holdstock 2006 for
complete methodologies). We used radiotagged wild
turkeys to identify roost sites. Out of 5 roost monitoring
methods, Butler et al. (2006) discovered that morning
counts and evening counts were the 2 most accurate
methods to survey roost sites. As a result, morning and
evening counts were used to monitor roost occupancy.
Observers positioned themselves in concealed areas where
visibility of the roost was maximized. We observed roosts
beginning in October and continued through flock breakup
in mid-April 2003–2006. We were unable to monitor roost
sites during May through September because tree leaves
obstructed our view and resulted in poor counts.

Because the number of wild turkeys using an
individual roost varied through the winter, we evaluated
each roost independently to derive a maximum number of
birds observed in a particular roost. We then were able to
graph roost counts as a percentage of the maximum as a
function of time for each roost. We then pooled all primary
roosts together. We defined a primary roost as a site that
was used consistently throughout winter, as well as over
consecutive years (Smith 1975).

We obtained weather data from the National Oceanic
and Atmospheric Administration website (http://www.
ncdc.noaa.gov). The dataset included daily values for
maximum temperature, minimum temperature, total snow-
fall, and total precipitation. We used data from weather
stations located nearest each study site (0–26.7 km). When
stations had missing values, we supplemented the dataset
with values from the next closest weather station. We
acquired data for the length of photoperiod from the
United States Naval Observatory, Astronomical Applica-
tions Department (http://www.usno.navy.mil/USNO/
astronomical-applications/data-services/rs-one-day-us).
Length of photoperiod was the time in minutes from
sunrise until sunset.

We analyzed data using Pearson correlation coefficient
(SPSSt 12.0, SPSS Inc., Chicago, Illinois, USA) to
examine potential correlations between 5 climatic variables
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and flock size and roost size. We could not use the actual
number of birds at roosts in our analysis because roost
counts were quite variable among roost sites. For example,
if one roost peaked at 300 birds while another roost peaked
at 70, we may not be able to detect a trend due to this
variation. Therefore, we converted all roost counts to
percentage of the maximum for our analyses. This
standardized all counts and allowed us to pool across roost
sites. We used the actual number of birds observed from
flock counts in our analyses because we assumed counts
were independent.

RESULTS

We collected 3,047 flock counts from January 2003 to
April 2006 (Table 1). The number of wild turkeys observed
in winter flocks ranged from 1 to 250. Flock size increased
from 15 May to late February (Fig. 1). Based on a
qualitative assessment of our data, we determined that
winter congregation began around 15 November when
average flock size increased by 25% from 15.0 to 20.2 wild
turkeys per flock. We determined that this was when winter
congregation at traditional winter roosting areas began to
occur due to a steady increase in mean flock size from
November 15 until peak in late February (Fig. 1). When
compared to flock formation, flock breakup was more
abrupt and of shorter duration. Flock breakup initiated
around 1 March when mean flock size abruptly decreased
by 33% from 34.6 to 23.2 wild turkeys per flock (Fig. 1).
Flock breakup continued until mid-April when mean flock
sizes were ,5 wild turkeys per flock (Fig. 1).

We collected 101 roost counts from 15 primary roosts
during the winters of 2003–2005 (Table 2). Roost counts
ranged from 3 to 355 wild turkeys. Despite a qualitative
approach to data analysis, peak roost concentrations
occurred during 16 January–1 March as evidenced by the
greatest roost occupancy and consistent confidence inter-
vals (Fig. 1).

We found no relationship between wild turkey flock
sizes and daily precipitation (r = 0.008, n = 3047, P =
0.640) or daily snowfall (r = 0.028, n = 3047, P = 0.128).
However, we found negative correlations between wild
turkey flock size and maximum daily temperature (r =
�0.290, n = 3047, P , 0.001), minimum daily temperature
(r = �0.323, n = 3047, P , 0.001), and length of
photoperiod (r = �0.367, n = 3047, P , 0.001).

Wild turkey attendance at traditional winter roost sites
was not correlated with daily precipitation (r =�0.027, n =

101, P = 0.788), daily snowfall (r = 0.104, n = 101, P =
0.306), length of photoperiod (r = �0.091, n = 101, P =
0.368), or daily maximum temperature (r = �0.177, n =
101, P = 0.077). We found a significant correlation
between roost size and minimum temperature (r =�0.245,
n = 101, P = 0.014).

DISCUSSION

Few other studies have examined the timing of peak
winter roost concentrations. This may be due to peak
concentrations occurring during short time periods or
because areas with greater woodland cover make it difficult
to locate and monitor roost sites. Although our determina-
tion of peak roost concentration was subjective in nature,
there is great similarity between flock size and roost use
(Fig. 1). These data indicate that this period may be crucial
to obtaining accurate population estimates due to flock
stability and highest roost concentrations during this period.
Cook (1973) found that the ability of landowners to
estimate the number of wild turkeys on their property was
influenced by the stability of individual roost sites. We
believe if sampling events were coordinated properly

Table 1. Number of flock counts at Gene Howe Wildlife
Management Area (GHWMA), Matador Wildlife Management

Area (MWMA), and Salt Fork of the Red River (SFRR), 2003–
2006.

Year

Study site

TotalGHWMA MWMA SFRR

2003 138 196 198 532

2004 371 193 312 876

2005 379 581 486 1446

2006 57 99 37 193

Total 945 1,069 1,033 3,047

Figure 1. Mean number of wild turkeys and associated 95%
confidence intervals for flock counts (n = 3,047) and roost

counts (n = 101) during bimonthly time intervals from the Rolling
Plains of Texas, January 2003–April 2006.

Table 2. Number of roost counts at Gene Howe Wildlife

Management Area (GHWMA), Matador Wildlife Management
Area (MWMA), and Salt Fork of the Red River (SFRR), 2003–

2005.

Winter

Study site

TotalGHWMA MWMA SFRR

2003 3 1 3 5

2004 10 15 8 33

2005 0 38 23 61

Total 13 54 34 101
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among observers, roost counts could provide an alternative
to other costly techniques, especially if surveys were
conducted during peak concentrations.

Our data indicated that daily precipitation and daily
snowfall had little effect on wild turkey flocking and
roosting behavior on the Texas Rolling Plains. This likely
indicates that few rain and snow events occurred during the
period of interest.

Our prediction regarding correlation between mini-
mum temperature and both flock and roost size was
supported. Eiserer (1984) reported that birds often roosted
communally to reap thermoregulatory benefits. Although
we observed a significant correlation between daily high
temperature and flock size, we did not detect a correlation
for roost size. Daily high temperatures seemingly would
elicit little response from birds during the winter period
because high temperatures generally are mild and follow
the same general trend as minimum temperatures.

We predicted length of photoperiod would have a
strong relationship with flock and roost size because day
length is shortest in late December when roost counts were
relatively high. Healy (1992) found that breeding behavior
was triggered primarily by increasing daylight in spring,
but unseasonably warm or cold weather could advance or
delay breeding activity. Increased exposure to light causes
a rise in the secretion of male sex hormones, which
stimulates the development of sexual characteristics and the
expression of sexual behavior (Schleidt 1970, Lisano and
Kennamer 1977). Our results indicated a significant cor-
relation between flock size and photoperiod, whereas no
correlation was detected for roost size. We believe that
fluctuations in daily minimum temperatures may have
masked the relationship between photoperiod and roost
size. Furthermore, our sample size may have been
insufficient, resulting in a lack of power to detect a
significant correlation.

We found that minimum temperature, maximum
temperature, and length of photoperiod were correlated
with flock size and minimum temperature with roost oc-
cupancy. Although these correlations were significant,
these variables explained little of the variation in flock
and roost size. Even though we observed low correlation
coefficients, we believe these variables may have a greater
influence on winter wild turkey concentrations in combi-
nation. There also may be an effect of time lag influencing
winter concentrations. Cougill and Marsden (2004) found
that, by incorporating 1-day time lags into their analysis,
they were able to account for additional variability in roost
size of red-tailed Amazon parrots (Amazona brasiliensis).
Because minimum temperature was correlated with roost
counts and flock counts, temperature may be the most
influential of the variables examined.

MANAGEMENT IMPLICATIONS

An understanding of grouping phenology can help
managers set harvest strategies to meet management goals.
Season dates can be manipulated based on grouping
characteristics to create more opportunities for hunters by
either beginning seasons later in the spring or earlier in the
fall to ensure wild turkeys are dispersed across more
properties. The opposite also may be attained if a reduction

in harvest is essential. In states such as Texas, where the
number of wild turkey licenses is dictated by the number of
hunters purchasing them, adjusting season dates could have
a sizable impact on hunter success as opposed to regulating
the number of wild turkey licenses issued by unit as in other
states.

Thomas et al. (1966) and Cook (1973) suggested that
using landowner roost counts were adequate to index wild
turkey populations if roosting patterns were stable among
roost sites. Peak winter concentrations of wild turkeys at
winter roosts occurred from 16 January to 1 March.
Additionally, roost counts were most stable at these times
as evidenced by consistently small confidence intervals.
Consequently, we suggest that roost counts be performed
during the coldest temperatures from mid-January through
the end of February when roost occupancy is maximized.
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