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Northern Bobwhite Crippling Loss
A Review of Crippling Loss for Northern Bobwhites
Aaron M. Haines!-2, Fidel Hernandez, Scott E. Henke, Ralph L. Bingham

Caesar Kleberg Wildlife Research, Institute, Texas A&M University-Kingsville, Kingsville, 700 University Blvd., MSC 218, TX 78363, USA

Many studies have reported estimates of crippling loss (i.e., birds shot, noticeably or not, and not retrieved) for
northern bobwhites (Colinus virginianus); however, comparisons among studies have been difficult because
of a lack of standardized definitions and methods of calculation. The purpose of this paper was to: 1) provide
a review of crippling loss of bobwhites across their geographic range, and 2) develop terminology that allowed
for explicit discussion of crippling loss and facilitated comparison among studies. We also obtained an esti-
mate of crippling loss for bobwhites in southern Texas using data from a larger study investigating the effects
of ranch-road baiting on bobwhites. Reported estimates of crippling loss ranged from 5 to 31% of recorded
harvest and 5-24% of total kill. We propose that studies reporting crippling loss use explicit definitions in-
cluding those developed herein, allowing for inter-study comparisons. Documenting crippling loss in the field
should include monitoring of radio-marked bobwhites the morning after a hunt to correctly identify crippled
loss birds. In addition, practices (e.g., amount of time spent looking for downed birds) potentially minimizing
crippling loss on harvested bobwhite populations should be identified.

Citation: Haines AM, Hernandez F, Henke SE, Bingham RL. 2009. A review of crippling loss for northern bobwhites. Pages 420 - 425 in Ceder-
baum SB, Faircloth BC, Terhune TM, Thompson JJ, Carroll JP, eds. Gamebird 2006: Quail VI and Perdix XII. 31 May - 4 June 2006. Warnell School of

Forestry and Natural Resources, Athens, GA, USA.
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Introduction

Despite the occurrence of crippling loss during
harvest, many studies discussing bobwhite harvest
mortality have failed to mention crippling loss in
their estimates of harvest rates (Vance and Ellis 1972,
Hurst and Warren 1982) or cause-specific mortality
(Curtis et al. 1989, Robinette and Doerr 1993, Dixon
et al. 1996, Williams et al. 2000, Madison et al. 2002).
These studies either did not consider crippling loss
significant to their analysis, had no crippling loss to
report, or included crippling loss within their esti-
mate of harvest rate but did not report it. If crippling
loss was included in these estimates but not men-
tioned, no specification was given as to what per-
centage of harvested bobwhites represented birds
lost to crippling.

The purpose of this paper was to 1) provide a re-
view and comparison of crippling loss of bobwhites
across their geographic range using standardized
terminology, and 2) develop terminology that allows
for explicit discussion of crippling loss and facili-

LCorrespondence: hainesa@uiu.edu

tates comparisons among studies. We also provide
an estimate of crippling loss for bobwhites in south-
ern Texas obtained from data gathered as part of a
larger study investigating the effects of ranch-road
baiting on bobwhites (Haines et al. 2004).

Methods

We conducted a literature review of bobwhite
studies which specifically reported crippling loss as
a cause-specific mortality. We summarized crippling
loss for bobwhites in tabular form by region.

Crippling Loss Estimate

We obtained an estimate of crippling loss for
southern Texas on a private ranch located 8 km east
of Hebbronville, Texas in Jim Hogg County. The
study area is contained within the Rio Grande Plains
ecoregion (Gould 1975). Annual rainfall ranges from
35 to 66 cm and soils range from clays to sandy
loams (Correll and Johnston 1979).
(2004) provided a more complete description of the
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study area.
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We
through September 2001 and 2002 using funnel
traps baited with milo (Stoddard 1931, pp. 442-
445) and by night-netting roosting coveys (Labisky
1968) during November through January 2001-2002
and 2002-2003. We banded all captured bobwhites
and radiocollared any bobwhite weighing >150 g.
We fitted bobwhites with 6 to 7g neck-loop radio-
transmitters (American Wildlife Enterprises, Talla-

trapped bobwhites from mid-August

hassee, Florida). We monitored each radiomarked
bobwhite 5 times a week to determine cause-specific
mortality. Bobwhites were found by homing (White
and Garrott 1990, Stauffer 1993). We categorized
bobwhite mortality as predation or harvest follow-
ing the criteria of Carter et al. (2002). We defined
crippling loss as any radio-marked bobwhite found
dead and intact (i.e., not depredated or scavenged)
following a hunt. We monitored radiomarked bob-
whites within 2-48 hours following a hunt. We con-
firmed crippling loss by removing the feathers from
the body of the recovered bobwhites and document-
ing the presence of shotgun pellet wounds.

Results
Literature Review

The interpretation of what constitutes crippling
loss, and therefore its calculation varied across stud-
ies (Table 1). Bennit (1945) defined crippling loss as
the number of birds that were shot but unretrieved
from the field, whereas Kellogg and Doster (1971)
not only included the number of birds that were shot
and unretrieved, but also the number of birds that
were “feathered” by shot but continued to fly. Parry
et al. (1997) defined crippling loss as the number of
birds found in the field dead from pellet wounds (via
radiotelemetry) post-hunt. The calculation of crip-
pling loss has also varied among studies, being cal-
culated either as a proportion of retrieved birds (e.g.,
Bennit 1945, Suchy and Munkel 2000) or as a propor-
tion of total kill (retrieved + unretrieved; e.g. Parry
et al. 1997, Lehmann 1984).

Crippling Loss Estimate

We captured and radiomarked 150 bobwhites
from mid-August to January 2001-2002 and 2002-
2003. We documented 53 mortalities of radiomarked
birds, of which 34 (65.4%) were depredated, 18
(32.7%) were harvested, and 1 (1.9%) died of un-
known causes. Of the 18 harvested bobwhites, 12
were retrieved and 6 were unretrieved (found via ra-
diotelemetry). Thus, crippling loss represented 50%
(6/12) of retrieved harvest and 33% (6/18) of total
kill. Of the 6 crippled losses, 1 represented a bob-
white which was noticeably shot but survived. This
radio-marked bobwhite was shot through the wing
at the base of the primary feathers and lost the abil-
ity to fly. It survived 7-9 days in the field after being
shot until it was eventually depredated. Exclusive of
our crippling loss estimates, reported estimates for
crippling loss in the literature ranged from 5-31% of
retrieved harvest and from 5-24% of total kill (Table
1).

Discussion
Definitions
When defining crippling loss we are interested
on how it impacts the total mortality rate due to
harvest in the absence of natural mortality. Thus,
we suggest representing all hunting-related mortal-
ity occurring from start to end of a hunting period,
including both retrieved and unretrieved animals, as
H,. We express H, as
H,=H,+ H; + Hy + H,
where

(Equation 1)

H, = mortality rate of harvested animals notice-
ably shot, downed, and retrieved (i.e., “bagged”; re-
trieval rates),

H; = mortality rate of harvested animals notice-
ably shot, downed, but not retrieved (i.e., lost),

H; = mortality rate of animals noticeably shot
but not downed (i.e., “feathered”), not retrieved, and
subsequently dead as a result of shot wounds,

H,, = mortality rate of animals not noticeably
shot, not downed, not retrieved, and subsequently
died as a result of shot wounds.

Three of the variables (H,, H;, and Hy) can be read-
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Table 1: Summary of published studies reporting percentage of crippling loss for northern bobwhite.

Crippling  Crippling
loss (%) loss (%)

Studies by region Location of study Retrieved Reported  Total  of retrieved  of total

harvest  crippled harvest harvest harvest
Southeast
Gehrken (1956:241) Southeast Virginia NR¢ NR NR 10.7¢ NA'
Rosene (1969:185) South Carolina 500 100 600 20 16.7
Kellog and Doster (1971:148)¢ Florida 846 266 1,112 31.4 23.9
Doster et al. (1982:47) Florida 2,245 615 2,860 27.4 21.5
Lehmann (1984:304) Georgia 8,187 431 8,618 5.3 5
Mid-west
Bennitt (1945) Missouri (Metropolitan hunters) NR NR NR 8.7¢ NA
Bennitt (1945) Missouri (Other hunters) NR NR NR 7.4¢ NA
Hood (1955:16)” Mississippi 535 135 670 25.2 20.1
Roseberry and Klimstra (1984:41) Illinois 2,893 349 3,242 12.1 10.8
Suchy and Munkel (2000) South-central Iowa (BSSA) NR NR NR 28 NA
Suchy and Munkel (2000) South-central Iowa (MSA) NR NR NR 17 NA
Burger et al. (1995:405) Missouri 121 28 149 23.1 18.8
Southwest
Parmalee (1953:343) East-central Texas 243 64 307 26.3 20.8
Snyder (1978:34) Colorado 1,535 242 1,755 16 13.8
Shupe et al. (1990:24) South Texas NR NR NR NA 15.1
Parry et al. (1997) W. Oklahoma (hunter reported) 5,108 805 5,913 15.8 13.6
Parry et al. (1997) W. Oklahoma (radiomarked) 150 20 170 13.3 11.8
Haines (2004)® S. Texas 12 6 18 50 33.3

%crippled estimate includes both 1) bobwhites downed but not retrieved and 2) feathered and not retrieved; Kellog and Doster (1971; 109 + 157, respectively) and Hood (1955;

57 + 87, respectively).

bcrippled estimate includes 5 bobwhites downed but not retrieved and 1 bobwhite noticeably shot but dying 7-9 days later presumably from predation.

dreferenced as % shot and lost; presumed of harvested birds and not total kill.
¢referenced as % of bag shot down but lost; presumed of harvested birds and not total kill.
fnot applicable.

Gamebird 2006 | Athens, GA | USA

422

May 31 - June 4, 2006



National Quail Symposium Proceedings, Vol. 6 [2009], Art. 44

Northern Bobwhite Crippling Loss

ily estimated from harvest data, provided these data
are recorded in the field. The fourth variable, H,,,
is more difficult to measure but can be estimated
with the aid of radiotelemetry. It is important to note
that the latter 3 parameters of Equation (1) constitute
all the variables contributing to crippling loss; thus
crippling loss rate can be expressed as
C=H,+H f+ H,
and harvest rate (/,) in Equation (1) can be simpli-
fied to
H,=H,+C
Crippling loss proportions can be calculated as a

(Equation 2),

(Equation 3).

proportion of retrieved birds, as a proportion of to-
tal kill, or as a proportion of the prehunt population
(Ny). These estimates are calculated as

C,=C/ H, (Equation 4),

C.=C/ H, (Equation 5),
and

C,=C/ Ny (Equation 6),

respectively. Only the former 2 definitions of

crippling loss (i.e., C, and Cj) have been reported
in the literature.

Crippling Loss Estimate

Our field estimates of crippling loss, whether
in reference to retrieved harvest or total kill, were
higher than estimates reported in the literature (Ta-
ble 1). Our higher estimates of crippling loss may
be consequences of inadequate sample size, low har-
vest rate, and/or our radiomonitoring of bobwhites
2-48 hours following hunts. The rather “immedi-
ate” monitoring of radio-marked bobwhites after a
hunt might have provided us with a more accu-
rate depiction of actual crippling loss, as bobwhites
that would have been misclassified as “depredated”
in a less timely schedule would be correctly classi-
fied as “crippled loss”. However, because monitor-
ing took place 2-48 post hunt our estimates of crip-
pling loss could still potentially be low, with birds
being lost to scavengers. In addition, Parry et al.
(1997) located radio-marked bobwhites the morning
after a hunt and documented no difference between
hunter-reported and radiotelemetry-generated esti-

mates of crippling loss (Table 1). However, we

could not compare between hunter-reported and
radiotelemetry-generated estimates of crippling loss
because the landowner of our study site did not keep
records of unretrieved or feathered birds.

The protocol of Parry et al. (1997) to monitor bob-
whites the day after a hunt represents a good ap-
proach to document crippling loss in harvested pop-
ulations. However, we propose that monitoring of
radio-marked bobwhites should continue on a daily
basis beyond 1-day post hunt because birds that
were crippled but survived >1 day may be classified
incorrectly, as these handicapped birds would not be
found dead until they succumbed to injuries or were
subsequently depredated. Bobwhites that were shot
but only crippled are more susceptible to predation
(Curtis et al. 1989, Suchy and Munkel 2000). We doc-
umented this for the bobwhite that was shot through
the wing but still managed to survive an additional
7-9 days after the hunt. In addition, we recommend
more research to validate the findings of Parry et al.
(1997) that there was no difference between hunter-
reported and radiotelemetry-generated estimates of
crippling loss.

Suggestions

We propose that studies reporting crippling loss
use terminology which explicitly specifies the type
of crippling loss being calculated (i.e., proportion
crippling loss of retrieved harvest, of total kill, or
of prehunt population) as well as report its com-
position. This information then could be used to
more accurately compare among studies and allow
for better evaluation of the effects of harvest on bob-
white populations (Pollock et al. 1989, Roseberry
1979, Roseberry and Klimstra 1984).

Crippling loss could substantially change the es-
timation of harvest impacts on wild bobwhite pop-
ulations, especially if harvest rates did not account
for this added mortality. Practices that are most
effective at mitigating crippling loss (e.g., skill of
hunter, dog training, number of hunters in a party,
amount of time spent looking for downed birds,
tighter grouping of pellet shot, etc.) should be iden-
tified. In addition, future research should be con-
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ducted to model the impacts of crippling loss on har-
vested bobwhite population dynamics, to measure
the impacts of hunting with and without measured
crippling loss, and to measure the impacts of crip-
pling loss at varying levels of harvest effort.

Acknowledgments

We would like to thank the staff at the Vogt and
Eshelmann Ranch, especially Robe Deleon and Jim
Smith for their support in the field. We would also
like to thank FEileen Haines, Keith Krakhaur, Lane
Roberson, Eric Garza, and Conor Haines for their
help in the field and for data entry, and M. Haines, K.
Haines, J. Smith III, and M. Smith for their moral and
financial support. We would also like to thank Drs.
L. A. Brennan and B. M. Ballard for reviewing an ear-
lier version of this manuscript. This project was sup-
ported by funds from the Greater Houston Chapter
of Quail Unlimited, The Amy Shelton McNutt Char-
itable Fund, and by Mr. William Vogt. This is Caesar
Kleberg Wildlife Research Institute Manuscript 03-
117.

References

Bennit, R. 1945. Some social factors influencing
quail hunting in Missouri, 1938-1944. Journal of
Wildlife Management 9:195-202.

Carter, P. S., D. Rollins, and C. B. Scott. 2002. Initial
effects of prescribed burning on survival and nest-
ing success of northern bobwhite in west-central
Texas. Proceedings of the National Quail Sympo-
sium 5:129-134.

Correll, C. S., and M. C. Johnston. 1979. Manual
of the vascular plants of Texas. The University of
Texas at Dallas, Dallas, TX, USA.

Curtis, P. E., B. S. Mueller, P. D. Doerr, and C. F.
Robinette. 1989. Seasonal survival of radio-
marked northern bobwhite quail from hunted and
non-hunted populations. Pages 263-275 in Pro-
ceedings of the International Biotelemetry Sympo-
sium, volume 10.

Dixon, K. R., M. A. Horner, S. R. Anderson, W. D.
Henriques, D. Durham, and R. J. Kendall. 1996.
Northern bobwhite habitat use and survival on a
South Carolina plantation during winter. Wildlife
Society Bulletin 24:627-635.

Gould, E W. 1975. Texas plants: A checklist and
ecological summary. Miscellaneous Publication
585, Texas Agricultural Experiment Station, Col-
lege Station, TX, USA.

Haines, A. M., F. Hernandez, S. E. Henke, and
R. L. Bingham. 2004. Effects of road baiting on
home range and survival of northern bobwhites in
southern Texas. Wildlife Society Bulletin 32:1-11.

Hurst, G. A., and R. C. Warren. 1982. Harvest rates
and efforts of avid quail hunters in east central
Mississippi. Pages 48-50 in F. Schitoskey, E. C.
Schitoskey, and L. G. Talent, editors. Proceedings
of the Second National Bobwhite Quail Sympo-
sium. Arts and Sciences Research, Oklahoma State
University, Stillwater, OK, USA.

Kellogg, F. E., and G. L. Doster. 1971. Bobwhite
quail: Total hunter kill compared to number re-
trieved. Pages 147-149 in Proceedings of the
Annual Conference Southeastern Association of
Game and Fish Commissioners, volume 25.

Labisky, R. F. 1968. Nightlighting: Its use in cap-
turing pheasants, prairie chickens, bobwhites, and
cottontails. Biological Notes 62, Illinois Natural
History Survey.

Lehmann, V. W. 1984. Bobwhites in the Rio Grande
Plain of Texas. Texas A&M University Press, Col-
lege Station, TX, USA.

Madison, L. A., R. J. Robel, and D. P. Jones.
2002. Hunting mortality and overwinter survival
of northern bobwhites relative to food plots in
Kansas. Wildlife Society Bulletin 30:1120-1127.

Parry, E. S., S. J. DeMaso, S. A. Cox, and A. D.
Peoples. 1997. Recovery rates of banded vs. ra-
diomarked northern bobwhites in western Okla-
homa. Proceedings of the Annual Conference of
Southeastern Fish and Wildlife Agencies 51:342—
351.

Pollock, K. H., C. T. Moore, W. R. Davidson, F. E.
Kellogg, and G. L. Doster. 1989. Survival rates of
bobwhite quail based on band recovery analyses.
Journal of Wildlife Management 53:1-6.

Robinette, C. E, and P. D. Doerr. 1993. Survival
of northern bobwhite on hunted and nonhunted
study areas in the North Carolina sandhills. Pages
74-78 in K. Church and T. Dailey, editors. Quail III:
National Quail Symposium. Kansas Department
of Wildlife and Parks, Pratt, KS, USA.

Roseberry, J. L. 1979. Bobwhite population re-
sponses to exploitation: Real and simulated. Jour-
nal of Wildlife Management 43:285-305.

May 31 - June 4, 2006

424

Gamebird 2006 | Athens, GA | USA



National Quail Symposium Proceedings, Vol. 6 [2009], Art. 44

Northern Bobwhite Crippling Loss

Roseberry, J. L., and W. D. Klimstra. 1984. Popu-
lation ecology of the bobwhite. Southern Illinois
University Press, Carbondale, IL, USA.

Stauffer, D. F. 1993. Quail methodology: Where are
we and where do we need to be? Pages 21-33
in K. Church and T. Dailey, editors. Quail III: Na-
tional Quail Symposium. Kansas Department of
Wildlife and Parks, Pratt, KS, USA.

Stoddard, H. L. 1931. The bobwhite quail: Its
habits, preservation, and increase. Charles Scrib-
ner’s Sons, New York, NY, USA.

Suchy, W. ], and R. ]J. Munkel. 2000. Survival rates
for northern bobwhites on two area with differ-
ent levels of harvest. Pages 140-146 in L. Brennan,
W. Palmer, L. W. Burger, Jr., and T. Pruden, edi-
tors. Quail IV: Proceedings of the Fourth National

Quail Symposium. Tall Timbers Research Station,
Tallahassee, FL, USA.

Vance, D. R., and J. A. Ellis. 1972. Bobwhite popula-
tions and hunting on Illinois public hunting areas.
Pages 140-146 in J. A. Morrison and J. C. Lewis,
editors. Proceedings of the First National Bob-
white Quail Symposium. Oklahoma State Univer-
sity, Research Foundation, Stillwater, OK, USA.

White, G. C.,, and R. A. Garrott. 1990. Analysis of
wildlife radio-tracking data. Academic Press, Inc.,
San Diego, CA, USA.

Williams, C. K., R. S. Lutz, R. D. Applegate, and
D. H. Rusch. 2000. Habitat use and survival of
northern bobwhite (Colinus virginianus) in crop-
land and rangeland ecosystems during the hunt-

ing season. Canadian Journal of Zoology pages
1562-1566.

Gamebird 2006 | Athens, GA | USA

425

May 31 - June 4, 2006



	A Review of Crippling Loss for Northern Bobwhites
	Recommended Citation

	tmp.1500985808.pdf.PoMT8

