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Abstract: Many states use poult-hen counts to index wild turkey (Meleagris gallopavo) population parameters
such as reproduction, recruitment, and density. Texas Parks and Wildlife Department (TPWD) personnel have
conducted poult-hen counts of Rio Grande wild turkeys (M. g. intermedia) since 1978. In 2000, we began esti-
mating recruitment and reproductive parameters at 3 study sites in the Texas Panhandle and 1 site in southwestern
Kansas. During 2000–2004, we estimated reproductive parameters by intensively monitoring 374 radio-tagged
wild turkey hens. From annual January–March trapping efforts during 2000–2005, we used the percent of all
captured wild turkeys that were juveniles (percent juveniles captured) to index recruitment for 1999–2004. We
used the TPWD poult-hen count data from 1999–2004 to estimate poults/hen for counties that contained our study
sites. In 2002, we began conducting our own poult-hen counts at the study sites in order to estimate poults/hen
at a localized scale. Nesting success rate, mean number of eggs laid per hen, mean number of eggs hatched per
hen, percent of juvenile females captured, and percent of juveniles captured were correlated (r2 � 0.349, 9 � n
� 10, P � 0.05) to our poults/hen estimates. However, none of the reproductive or recruitment parameters were
correlated to TPWD poults/hen estimates (r2 � 0.143, 13 � n � 16, P � 0.10). Our analyses suggested poult-
hen counts could index reproduction and recruitment at localized scales. However, on an ecoregion scale, TPWD
poults/hen estimates were unable to index reproduction or recruitment (r2 � 0.299, 5 � n � 6, P � 0.15). The
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inability of the TPWD poults/hen estimates to index reproduction or recruitment at local or ecoregion scales may
have resulted from small sample sizes used to calculate TPWD estimates and uneven and inadequate coverage of
samples across the ecoregion. If TPWD poults/hen estimates are to be valuable indices at local or ecoregion scales,
larger and evenly distributed samples from standardized and randomized surveys must be obtained.

Proceedings of the National Wild Turkey Symposium 9:159–168
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reproduction, Rio Grande wild turkey, Texas.

Fig. 1. Locations of the Rio Grande wild turkey study sites
used in local-scale correlation analyses (from north to south:
Cimarron National Grasslands, Gene Howe Wildlife Manage-
ment Area [WMA], private ranches surrounding the Salt Fork of
the Red River, and Matador WMA) and the boundary of the 29-
county, Texas Panhandle Rolling Plains ecoregion used in the
broad-scale ecoregion analyses.

Poult-hen counts have been used to index popu-
lation densities, reproduction, and recruitment of up-
land game birds such as eastern wild turkey (M. g.
silvestris; Bartush et al. 1985), Rio Grande wild tur-
key (DeArment 1959, Schwertner et al. 2003), Mer-
riam’s wild turkey (M. g. merriami; Hoffman 1962,
Shaw 1973), ring-necked pheasant (Phasianus col-
chicus; Riley and Riley 1999), and gray partridge
(Pardix pardix; Suchy et al. 1991). Wild turkey poult-
hen counts have been used by many state natural re-
source agencies (Kurzejeski and Vangilder 1992) and
many researchers have examined aspects of poult-hen
counts. For example, the effects of environmental
conditions and time of day on poult-hen counts were
examined for pheasants (McClure 1945, Kozicky
1952, Klonglan 1955) and wild turkeys (Shaw 1973,
Bartush et al. 1985). The power to detect trends in
poult-hen counts was examined for pheasants (Rice
2003) and wild turkeys (Schultz and McDowell 1957,
Schwertner et al. 2003). In addition, the relationship
between harvest and poult-hen counts was examined
for wild turkeys (Kennamer et al. 1975, Wunz and
Shope 1980, Wunz and Ross 1990) and pheasants
(Rice 2003). Many of these studies reported a positive
relationship between poults/hen estimates and wild
turkey harvest in the fall (e.g., Menzel 1975, Wunz
and Shope 1980). These relationships were used to
infer that poults/hen is a valid index of recruitment
and density even though there is limited information
regarding such a relationship.

In Texas, TPWD personnel have been conducting
poult-hen counts as an index of recruitment in Rio
Grande wild turkey populations since 1978 (TPWD,
unpublished data). However, the validity of poults/
hen estimates as an index of population parameters
was questioned by Caughley (1974). The assumption
was that poult-hen counts were a surrogate for pop-
ulation abundance or density (e.g., Bartush et al.
1985, Roberts and Porter 1996, Healy and Powell
1999). However, no studies examined the validity of
using poult-hen count data to index recruitment, re-
production, or density though some conducted power
analyses for trend detection (e.g., Schultz and Mc-
Dowell 1957, Schwertner et al. 2003). Thus, our ob-
jective was to evaluate poult-hen counts as an index
of reproduction and recruitment. Specifically, we
were interested in determining if a positive linear re-
lationship between poults/hen estimates and measures

1 E-mail: matthew.j.butler@ttu.edu

of reproduction and recruitment existed at local and
ecoregion scales.

STUDY AREA
The ecoregion-scale study area was a 29-county

area located in the Texas Panhandle (hereafter, referred
to as the Panhandle Rolling Plains ecoregion) (Figure
1). The local-scale research was conducted at 3 study
sites in the Texas Panhandle and 1 site in southwestern
Kansas (Figure 1). The Texas Panhandle study sites
were centered on (1) the Matador Wildlife Manage-
ment Area (WMA), located in northwestern Cottle
County along the confluence of the Middle and South
Pease rivers; (2) the Gene Howe WMA, located in
northern Hemphill County along the Canadian River;
and (3) private ranches surrounding the Salt Fork of
the Red River, located in western Collinsworth and
eastern Donley counties. The southwestern Kansas
study site was centered on the Cimarron National
Grasslands in southwestern Stevens and southern Mor-
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Table 1. Texas Parks and Wildlife Department (TPWD) poults/hen estimatesa for Rio Grande wild turkeys in the Texas Panhandle,
1999–2004.

Study siteb

Year

1999

x̄ n

2000

x̄ n

2001

x̄ n

2002

x̄ n

2003

x̄ n

2004

x̄ n

Gene Howe WMAc 3.3 4 5.7 14 2.5 8 2.6 7
Salt Forkc 7.3 3 3.0 2 1.3 2 6.5 2 5.3 3 1.4 6
Matador WMAc 4.6 3 3.2 1 5.2 8 5.0 5 1.8 38 4.3 3
Ecoregiond 3.3 22 3.1 8 4.7 31 3.4 27 2.3 62 3.0 35

a The TPWD poults/hen estimates were derived from opportunistic observations made by TPWD personnel (see Schwertner et al. 2003).
b Research was conducted at the Gene Howe Wildlife Management Area (WMA), private ranches surrounding the Salt Fork of the Red River
and Matador WMA.
c The TPWD poults/hen estimates for the study sites were derived from poult-hen counts conducted by TPWD personnel in counties that
contained our study sites.
d Pooled TPWD data from the 29-county, Texas Panhandle Rolling Plains ecoregion were used in the broad-scale ecoregion analyses.

Table 2. Texas Tech University (TTU) poults/hen estimatesa

for Rio Grande wild turkeys in the Texas Panhandle and south-
western Kansas, 2002–2004.

Study siteb

Year

2002

x̄ n

2003

x̄ n

2004

x̄ n

Cimarron NG 1.4 56 0.3 65
Gene Howe WMA 0.9 53 0.7 56
Salt Fork 2.7 35 1.7 57 1.5 68
Matador WMA 0.2 8 1.4 29 0.7 40

a The TTU poults/hen estimates were derived from opportunistic ob-
servations made by TTU personnel.
b Research was conducted in southwestern Kansas at the Cimarron
National Grasslands (NG) and in the Texas Panhandle at the Gene
Howe Wildlife Management Area (WMA), private ranches surround-
ing the Salt Fork of the Red River, and Matador WMA.

ton counties, Kansas, and southeastern Baca County,
Colorado, along the Cimarron River.

Little information was available concerning wild
turkey population densities at the study sites or across
the ecoregion though it was suspected that wild turkey
populations were stable or increasing (Brunjes 2005).
Also, we selected the study sites because they repre-
sented the range of environmental and anthropogenic
influences in the ecoregion. Wild turkey populations
at our study sites were primarily tied to roosting hab-
itat associated with riparian communities. Study sites
were primarily dominated by agriculture (2–21%),
brushland (6–40%), grassland (35–89%), and riparian
and upland trees (2–4%) (Brunjes 2005). Detailed de-
scriptions of the vegetative communities of the study
sites are available in Spears et al. (2002), Butler et al.
(2005), Hall (2005), Butler et al. (2006), and Huffman
et al. (2006). Primary land uses at the study sites were
cattle ranching interspersed with center-pivot agricul-
ture and oil and gas development.

METHODS
Though logistic constraints and other problems of-

ten limited sampling, sampling protocols were de-
signed to set numerical goals for observers. The
TPWD poult-hen survey protocol was an opportunistic

sampling scheme which encouraged TPWD personnel
to record (during their daily activities) �25 observa-
tions of wild turkey hens for each 2-week period from
1 July–15 August each year (e.g., Schwertner et al.
2003). Because of concerns regarding inadequate sam-
ple sizes (number of flocks observed) in the TPWD
counts (Schwertner et al. 2003), we began conducting
poult-hen counts (hereafter, referred to as TTU counts)
in 2002 at our study sites. The TTU survey protocol
also was an opportunistic sampling scheme which en-
couraged TTU personnel to record (during their daily
activities) �30 observations of wild turkey flocks for
each 2-week period from 1 July–15 August each year.
Primarily, each protocol differed in sampling goals; the
TPWD protocol focused on hens but the TTU protocol
focused on flocks. Flocks, the sample units, were in-
dependent groups of wild turkeys; a flock could be 1
or more wild turkeys. Regardless of survey protocol,
the sampling units were wild turkey flocks and ob-
servers recorded the sex, age, and number of wild tur-
keys seen in each flock. However, because the TPWD
protocol was focused on hens, 1 flock of 25 hens ful-
filled the TPWD quota but was considered only 1 sam-
ple under the TTU protocol.

We used both the TTU and TPWD poult-hen
counts to calculate poults/hen estimates for each year
(TTU 2002–2004; TPWD 1999–2004). We used the
TPWD poult-hen count data from counties that con-
tained our study sites to estimate the annual TPWD
poults/hen estimates for each of our study sites. No
TPWD data was available for the Cimarron National
Grassland study site. We also used TPWD poult-hen
count data from the Panhandle Rolling Plains ecore-
gion to calculate TPWD poults/hen estimates for the
ecoregion.

As part of a larger study (e.g., Spears 2002, Hold-
stock 2003, Phillips 2004, Hall 2005, Huffman 2005),
we captured Rio Grande wild turkeys using drop-nets
(Glazener et al. 1964), rocket nets (Bailey et al. 1980),
and walk-in-traps (Davis 1994). We attached a 95-g
backpack-style radio-transmitter with an 8-hour mor-
tality switch (Model #A1155, Advanced Telemetry
Systems, Isanti, Minnesota, USA) to Rio Grande wild
turkeys using 6-mm nylon over-braid rubber harness
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Table 3. Rio Grande wild turkey nesting success ratea in the Texas Panhandle and southwestern Kansas, 2000–2004.

Study siteb

Year

2000

x̄ n

2001

x̄ n

2002

x̄ n

2003

x̄ n

2004

x̄ n

Cimarron NG 43.8 16 40.6 32 35.3 17 27.8 18
Gene Howe WMA 39.1 23 27.3 33 26.3 19 46.3 13 14.3 21
Salt Fork 55.6 9 27.3 22 41.4 29 50.0 12 50.0 14
Matador WMA 42.9 21 33.3 21 15.0 20 31.8 22 25.0 12
Ecoregionc 43.4 53 28.9 76 29.4 68 40.4 47 27.7 47

a Nests were considered successful if �1 poult per clutch hatched. We determined annual success rate by calculating the percentage of
successful hens at each study site.
b Research was conducted in southwestern Kansas at the Cimarron National Grasslands (NG) and in the Texas Panhandle at the Gene Howe
Wildlife Management Area (WMA), private ranches surrounding the Salt Fork of the Red River, and Matador WMA.
c Data from the Texas Panhandle study sites were pooled and used in the broad-scale, Texas Panhandle Rolling Plains ecoregion analyses.

Table 4. Mean number of eggs laid per hen for Rio Grande wild turkeys in the Texas Panhandle and southwestern Kansas, 2000–
2004.

Study sitea

Year

2000

x̄ n

2001

x̄ n

2002

x̄ n

2003

x̄ n

2004

x̄ n

Cimarron NG 7.7 11 7.9 32 10.1 17 9.0 18
Gene Howe WMA 9.3 23 10.3 32 9.0 19 8.3 12 10.0 21
Salt Fork 8.4 8 8.5 22 11.1 25 10.3 12 7.9 13
Matador WMA 10.5 21 9.5 20 5.2 20 8.1 22 9.3 10
Ecoregionb 9.5 52 9.5 74 8.6 64 8.7 49 9.2 44

a Research was conducted in southwestern Kansas at the Cimarron National Grasslands (NG) and in the Texas Panhandle at the Gene Howe
Wildlife Management Area (WMA), private ranches surrounding the Salt Fork of the Red River, and Matador WMA.
b Data from the Texas Panhandle study sites were pooled and used in the broad-scale, Texas Panhandle Rolling Plains ecoregion analyses.

cord using the methods of Holdstock (2003) and Phil-
lips (2004). We considered wild turkeys �1 year of
age as juveniles; we determined age based on char-
acteristics of the ninth and tenth primaries and rectrice
length (Petrides 1942). From annual January–March
trapping efforts during 2000–2005, we used the per-
cent of all captured wild turkeys that were juveniles
(percent juveniles captured) to index recruitment for
1999–2004. Specifically, we used the percent of ju-
venile female, juvenile male, and all juvenile wild tur-
keys captured as indices of recruitment at each study
site.

During 2000–2004, we estimated reproductive
parameters by monitoring 374 radio-tagged wild tur-
key hens; we monitored 19.7 � 1.5 hens (x̄ � SE) at
each study site per year (ranged from 9 to 33 hens at
each study site per year). All radio-tagged hens were
located via triangulation or visual observation �2
times per week during the nesting period to determine
the onset of nesting and incubation by activation and
deactivation of mortality signals and continuous lo-
cation at a specific point (e.g., Miller et al. 1998, Kee-
gan and Crawford 1999). Once we suspected incu-
bation, we determined nest locations by close prox-
imity (within 50 m) triangulation of the hens (Spears
2002, Huffman 2005). Fourteen days after the begin-
ning of incubation, we approached nests, and counted
and floated eggs in order to estimate hatch date (Wes-
terskov 1950). Though concerns about observer in-
duced abandonment exist, only 6.6% of nests were
abandoned and in many of those cases the hen was

accidentally flushed early (Huffman 2005). After
hatching, we examined the nests and made visual ob-
servations of the hens in order to estimate the number
of eggs hatched. We considered nests successful if �1
poult per clutch hatched. We determined annual suc-
cess rate by calculating the percentage of successful
hens at each study site.

We conducted analyses at 2 scales: local (study
site) and ecoregion (Figure 1). At the local scale, we
compared the TTU and TPWD poults/hen estimates
using a paired t-test (Zar 1999). In order to validate
poult-hen counts as indices of recruitment and repro-
duction, we conducted one-tailed correlation analyses.
We used Pearson’s correlation coefficient (Zar 1999)
to determine the linear relationship between the
TPWD and TTU poults/hen estimates. We also cal-
culated correlation coefficients between each poults/
hen estimate and nesting success rate, mean number
of eggs laid per hen, mean number of eggs hatched
per hen, percent juvenile females captured, percent ju-
venile males captured, and percent juveniles captured.
We used data from the Cimarron National Grasslands,
Kansas, for the correlation analyses between all of the
above measures except the TPWD poults/hen esti-
mates. At the ecoregion scale, we pooled data for the
Texas study sites for each year and we combined
TPWD poult-hen count data for the Panhandle Rolling
Plains ecoregion (Figure 1) in order to conduct cor-
relation analyses. We considered correlations signifi-
cant when P � 0.05 and r2 � 0.30.
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Table 5. Mean number of eggs hatched per hen for Rio Grande wild turkeys in the Texas Panhandle and southwestern Kansas,
2000–2004.

Study sitea

Year

2000

x̄ n

2001

x̄ n

2002

x̄ n

2003

x̄ n

2004

x̄ n

Cimarron NG 1.3 11 3.7 32 3.2 17 2.3 18
Gene Howe WMA 3.0 23 2.4 32 2.1 19 4.3 12 1.3 21
Salt Fork 4.4 7 2.3 22 3.3 25 4.8 12 3.7 14
Matador WMA 3.5 20 3.4 20 0.7 20 2.9 22 1.9 10
Ecoregionb 3.4 50 2.6 74 2.1 64 3.7 46 2.2 45

a Research was conducted in southwestern Kansas at the Cimarron National Grasslands (NG) and in the Texas Panhandle at the Gene Howe
Wildlife Management Area (WMA), private ranches surrounding the Salt Fork of the Red River, and Matador WMA.
b Data from the Texas Panhandle study sites were pooled and used in the broad-scale, Texas Panhandle Rolling Plains ecoregion analyses.

Table 6. Percent juvenile femalea Rio Grande wild turkeys captured during annual January–March trapping efforts in the Texas
Panhandle and southwestern Kansas, 1999–2004.

Study siteb

Year

1999

x̄ n

2000

x̄ n

2001

x̄ n

2002

x̄ n

2003

x̄ n

2004

x̄ n

Cimarron NG 11.3 53 19.4 36 0.0 20 51.2 82
Gene Howe WMA 21.3 61 45.3 53 48.6 37 71.7 46 25.6 43 5.2 7
Salt Fork 54.4 68 50.6 87 29.6 81 73.1 26 41.3 75 30.3 37
Matador WMA 32.4 68 37.7 53 47.4 57 30.4 46 50.0 38 34.1 46
Ecoregionc 40.6 250 45.6 229 39.4 175 55.9 138 39.1 238 23.0 90

a We used the percent of juvenile females captured during annual January–March trapping efforts to index annual female recruitment at each
study site.
b Research was conducted in southwestern Kansas at the Cimarron National Grasslands (NG) and in the Texas Panhandle at the Gene Howe
Wildlife Management Area (WMA), private ranches surrounding the Salt Fork of the Red River, and Matador WMA.
c Data from the Texas Panhandle study sites were pooled and used in the broad-scale, Texas Panhandle Rolling Plains ecoregion analyses.

RESULTS
At the local (study site) scale, the TPWD poults/

hen estimates were 2.5 � 0.7 poults/hen (x̄ � SE) larg-
er than the TTU poults/hen estimates (t � 3.557, df �
6, P � 0.012). In addition, a linear relationship was
not evident between the TTU and TWPD poults/hen
estimates (r2 � 0.064, n � 7, P � 0.292). Among
study sites and years, the TPWD poults/hen estimate
ranged from 1.3–7.3 poults/hen (Table 1) and the TTU
poults/hen estimate ranged from 0.2–2.7 poults/hen
(Table 2). Variation existed among study sites and
years for nesting success rate (14.3–55.6%; Table 3),
mean number of eggs laid per hen (5.2–11.1; Table 4),
mean number of eggs hatched per hen (0.7–4.8; Table
5), percent juvenile females captured (0.0–73.1%; Ta-
ble 6), percent juvenile males captured (8.3–89.5%;
Table 7), and percent juveniles captured (3.1–71.6%;
Table 8).

However, at the Panhandle Rolling Plains ecore-
gion scale, there was reduced variation among years.
The TPWD poults/hen estimates for the ecoregion
ranged from 2.3–4.7 poults/hen (Table 1). For the re-
productive measures, nesting success rate ranged from
27.7–43.4% (Table 3), mean number of eggs laid per
hen ranged from 8.6–9.5 (Table 4), and mean number
of eggs hatched per hen ranged from 2.1–3.7 (Table
5). For the recruitment indices, percent juvenile fe-
males captured ranged from 23.0–55.9% (Table 6),
percent juvenile males captured ranged from 17.9–

66.3% (Table 7), and percent juveniles captured ranged
from 38.3–60.1% (Table 8).

At the local scale, nesting success rate, mean num-
ber of eggs laid per hen, mean number of eggs hatched
per hen, the percent of juvenile females captured, and
the percent of juveniles captured were correlated (r2 �
0.349, 9 � n � 10, P � 0.05) to the TTU poults/hen
estimates (Figure 2). However, none of the reproduc-
tive or recruitment parameters were correlated with the
TPWD poults/hen estimates (r2 � 0.143, 13 � n � 16,
P � 0.10; Figure 3). On the ecoregion scale, we ob-
served no linear relationship between the TPWD
poults/hen estimates and the reproduction or recruit-
ment parameters (r2 � 0.299, 5 � n � 6, P � 0.15;
Figure 4).

DISCUSSION

These analyses suggested poults/hen estimates in-
dexed reproduction and recruitment at localized scales,
such as our study sites, but the efforts of TPWD were
not adequate at local or ecoregion scales. Though the
TTU and TPWD survey protocols were similar in most
aspects except effort, the difference between the
poults/hen estimates and the lack of concordance be-
tween them reveals how effort can influence the
poults/hen index. Inadequate sample size was a prob-
lem for the TPWD poults/hen estimate. For the local
scale, sample size averaged 6.8 � 2.2 (x̄ � SE) flocks
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Fig. 2. Local scale, linear relationships among the Texas Tech
University (TTU) poults/hen estimates for Rio Grande wild tur-
keys and measures of reproduction and recruitment in the Texas
Panhandle and southwestern Kansas, 2002–2004. Each point
represents 1 year at 1 study site.

Table 7. Percent juvenile malea Rio Grande wild turkeys captured during annual January–March trapping efforts in the Texas Pan-
handle and southwestern Kansas, 1999–2004.

Study siteb

Year

1999

x̄ n

2000

x̄ n

2001

x̄ n

2002

x̄ n

2003

x̄ n

2004

x̄ n

Cimarron NG 36.4 44 75.0 4 8.3 12 59.3 27
Gene Howe WMA 45.3 24 58.3 36 31.6 19 71.4 21 37.5 24 13.3 18
Salt Fork 41.9 31 55.3 38 29.6 27 67.9 28 66.7 30 27.9 34
Matador WMA 70.0 50 48.6 35 42.2 45 61.3 31 89.5 19 13.3 18
Ecoregionc 50.4 113 54.1 109 36.3 91 66.3 80 63.0 73 17.9 70

a We used the percent of juvenile males captured during annual January–March trapping efforts to index annual male recruitment at each study
site.
b Research was conducted in southwestern Kansas at the Cimarron National Grasslands (NG) and in the Texas Panhandle at the Gene Howe
Wildlife Management Area (WMA), private ranches surrounding the Salt Fork of the Red River, and Matador WMA.
c Data from the Texas Panhandle study sites were pooled and used in the broad-scale, Texas Panhandle Rolling Plains ecoregion analyses.

per study site per year. On the ecoregion scale, sample
size averaged 30.8 � 7.3 flocks per year. Thus, more
effort must be applied if the TPWD poults/hen esti-
mate is to be valuable at local or ecoregion scales. For
example, the TTU sample size averaged 46.7 � 5.9
flocks per study site per year. Also, the results of

Schwertner et al. (2003) suggested conducting �200
poult-hen counts per ecoregion per year was necessary
to detect (80% power) an inter-annual change of 10–
20%.

Additionally, uneven and inadequate coverage of
samples across the Panhandle Rolling Plains ecore-
gion may have contributed to the inability of the
TPWD poults/hen estimates to predict reproduction
or recruitment on our study sites or the ecoregion.
During the period of study, TPWD personnel con-
ducted 1.1 � 0.3 poult-hen counts in each county of
the ecoregion per year. Typically, TPWD personnel
conducted poult-hen counts in 8.3 � 1.1 counties of
the Panhandle Rolling Plains ecoregion and in only 3
of those counties were poult-hen counts conducted
every year. The uneven distribution and inconsisten-
cies in the TPWD poult-hen counting effort may have
contributed to the lack of concordance with repro-
duction and recruitment.

The TTU poults/hen estimate exhibited a linear
relationship with many measures of reproduction and
recruitment at the local scale. This indicated poult-
hen counts can be used as a surrogate for reproduc-
tion and recruitment at local scales. However, only
about 35–45% of the variation in measures of repro-
duction was explained by the poults/hen estimates
(Figure 2). The ability to explain this amount of var-
iation in reproduction is important in wild turkey pop-
ulations that are influenced by many ecological forc-
es. However, from a management perspective, this
may lack value as an informational tool. Though mea-
sures of recruitment were indices, about 52–62% of
variation in the recruitment indices was explained by
poults/hen estimates (Figure 2). This could be valu-
able information for wildlife managers. However,
without density estimates, an index of recruitment
may be of little value to managers (e.g., McDonald
1964). Also, Caughley (1974) suggested age-ratio
trends can appear identical for 2 populations, one ir-
rupting and the other crashing.

Thus, we suggest establishment of survey routes
with a strict survey protocol that provides for ran-
domization and controls effort. Though randomiza-
tion and wild turkey behavioral issues arise in road
surveys (e.g., Butler et al. 2005), unpublished data
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Table 8. Percent juvenilea Rio Grande wild turkeys captured during annual January–March trapping efforts in the Texas Panhandle
and southwestern Kansas, 1999–2004.

Study siteb

Year

1999

x̄ n

2000

x̄ n

2001

x̄ n

2002

x̄ n

2003

x̄ n

2004

x̄ n

Cimarron NG 22.7 97 25.0 40 3.1 32 53.2 109
Gene Howe WMA 23.7 85 50.6 89 42.9 56 71.6 67 29.9 67 18.5 25
Salt Fork 51.9 99 52.0 125 29.6 108 70.4 54 48.6 105 58.2 71
Matador WMA 48.3 118 42.0 88 45.1 102 42.9 77 63.2 57 47.4 64
Ecoregionc 43.6 399 48.7 342 38.3 226 60.1 230 46.7 338 40.8 160

a We used the percent of juveniles captured during annual January–March trapping efforts to index annual recruitment at each study site.
b Research was conducted in southwestern Kansas at the Cimarron National Grasslands (NG) and in the Texas Panhandle at the Gene Howe
Wildlife Management Area (WMA), private ranches surrounding the Salt Fork of the Red River, and Matador WMA.
c Data from the Texas Panhandle study sites were pooled and used in the broad-scale, Texas Panhandle Rolling Plains ecoregion analyses.

Fig. 3. Local scale, linear relationships among the Texas Parks
and Wildlife Department (TPWD) poults/hen estimates for Rio
Grande wild turkeys and measures of reproduction and recruit-
ment in the Texas Panhandle, 1999–2004. Each point repre-
sents 1 year at 1 study site.

Fig. 4. Ecoregion scale, linear relationships among the Texas
Parks and Wildlife Department (TPWD) poults/hen estimates for
Rio Grande wild turkeys and measures of reproduction and re-
cruitment in the Texas Panhandle Rolling Plains ecoregion,
1999–2004. Each point represents data pooled across the Tex-
as Panhandle Rolling Plains ecoregion for 1 year.

(M. J. Butler, Texas Tech University) suggested sam-
ple sizes greater than those collected previously by
TPWD can be obtained from surveying at least 400
km of roads in wild turkey habitat. This would trans-
form the TPWD poult-hen count into an estimator of
the adult population while providing reproduction and
recruitment information, the valuable components of

population dynamics necessary in species manage-
ment.

Application at ecoregion scales may continue to
be elusive because of potential asynchronous produc-
tivity and recruitment between local wild turkey pop-
ulations (T. W. Schwertner, TPWD, personal commu-
nication). As our results suggested, pooling across the
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large, Panhandle Rolling Plains ecoregion will result
in a loss of the local variation associated with asyn-
chronous productivity and recruitment across the
ecoregion (Tables 3–8). This potential asynchrony may
require state natural resource agencies to evaluate
trends at smaller scales. Moreover, if sample sizes are
improved, efforts distributed evenly, and survey tech-
niques standardized and randomized, then the TPWD
poult-hen count may prove valuable.
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