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Game Bird Program Update
By Theron M. Terhune

It was bountiful quail hunting during the 2019-2020 season, where some properties in the Red Hills reported being up as much as 45%, in terms of coveys moved
per hour, and the majority of plantations experienced population increases in both
the Red Hills and Albany area. All was good in the world leading into 2020. Life,
however, has a way of throwing unique curve balls that no one really has a solution
for — enter COVID-19.
The end of hunting season and beginning of burning season impacted how we
all do business at one level or another. Some plantations shut down completely
for a spell to regroup and take precautions, while others continued plantation life
with added constraints and impediments to complete normal tasks such as burning, feeding, and the like. While we continue to search for the adjustment to our
swing — needed to hit the COVID curve ball out of the park — the quail birds
continue to plod along without a concern that a pandemic is altering human life,
which will inevitably impact them, the birds, at some level as well.
— UPDATE CONTINUED ON NEXT PAGE
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Life in the Game Bird Program has most definitely
changed in light of COVID, as we have had to reduce staffing,
reduce budgeting and reduce research activity, but we continue to forge ahead with our long-term research studies and our
grant-funded projects as best as possible. In fact, two of the
three feature articles in this Quail Call take advantage of these
long-term data streams collected for over a decade to help
clarify and understand (1) how males contribute to reproduction, fall recruitment and bobwhite population growth,
and (2) how oscillating raptor patterns influence bobwhite
survival.
I am also very excited to have worked with Robbie Green
to launch the first Manager’s Corner article in the Quail Call,
where Robbie and I discuss the challenges and opportunities
to balancing harvest and hunting pressure toward sustainable
bobwhite populations for future generations.
This past fall (2019), we hosted three fall field days along
the East Coast. The first in middle Georgia, the second in
central Florida at Escape Ranch, and the third here on the
home front in the Red Hills at Four Oaks plantation. In total
we had more than 470 participants at these field days, where
participants soaked up the warm sun and the latest and greatest research information on bobwhite, white-tailed deer, wild
turkey and fisheries, while touring fabulous properties and
learning about their unique management style and cultural
practices.
We greatly thank the landowners and staff for providing
us such a wonderful venue and platform to learn and educate
about quail management and wildlife conservation! Unfortunately, we will not be able to host a Fall Field Day this year
(fall 2020), due to COVID, but we hope to pick up where we
left off next year in 2021, where the Fall Field Day will return
to Albany, marking the 30th anniversary year of the Albany
Quail Project.
Since the last Quail Call, we have had eight students
successfully defend their theses or dissertations: James Garret
(Clemson); Justin Hill (UGA); Katie Hooker (UF); Kristen Malone (UF); Morgan Morehart (AU); Dylan Orlando
(UGA); Emily Prosser (UGA); and Justin Rectenwald (UGA).
The diversity and breadth of their projects is amazing,
from the impact of red-imported fire ants on small mammals,
to late season hunting effects on bobwhite demography, to
hardwood reduction impacts on bobwhite and Bachman’s
sparrows, to variation in spatiotemporal raptor abundance
and influence on bobwhite survival, to chick resource use
and brood field use. Our students are not only the lifeblood
of Game Bird research at Tall Timbers, but they broaden
our wings and spread the good news about bobwhite and

other fire-dependent species as they leave the nest and enter
the “real world.” I am proud of our students and continue to
be impressed by their hard work and steadfast approach to
moving the needle in science, management and conservation.
You can read about some of their research in this edition of
the Quail Call.
As students graduate and projects come to a close, this
makes way for the new guard. You can read about five new
research projects that we started in late 2019, or this year
2020. Other research updates of interest include: (a) our
findings on bahiagrass control, led by Alex Jackson our Game
Bird biologist at Dixie Plantation; (b) making “cents” out of
the value per bird in the Red Hills, compared to the more
arid counterparts in Texas; and, (c) the utility of spring male
whistle counts.
Beyond the Red Hills and Albany area, the game bird
program continues to make strides in the Carolinas by bringing new properties into the fold, and building momentum
for wild bird management. In Alabama, the Carolinas, and
the Mid-Atlantic region, we continue to use translocation as a
conservation tool to bring back wild birds or working landscapes along the East Coast.
Following suit with the successes of our satellite projects
in central Florida and the Carolinas, a new opportunity is
hatching in east Texas. There we are developing a bobwhite
initiative to study wild birds and provide regionally-explicit
information learned from research in that region to landowners and managers. The east Texas piney woods are very
different from much of the rest of Texas, but similar to our
open pine systems in the Southeast. This expansion is a part
of our 10-year strategic plan to expand our footprint beyond
the Red Hills and Albany area, therefore we are excited about
the opportunity in east Texas to foster exemplary land stewardship and to promote fire and the firebird.
Indeed, these are tough and strange times we are all going
through, but I believe the ninth inning is near, and I am confident we can get through this thing together. Let’s turn our
caps inside out and rally for a good ending to a tumultuous
and uncertain start we’ve experienced so far in 2020. Thank
you for your continued support! Check out the Game Bird
Program’s new logo donning our lab mantra! I hope that you
enjoy this edition of the Quail Call and as always, I’d love to
hear your thoughts, comments, questions and ideas.
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TALL TIMBERS AND ALBANY QUAIL
Status of the quail population in the Albany Area
and Red Hills Region
By Clay Sisson and Theron M. Terhune

The folks in the Albany Area were proud to make it through
2019 without another catastrophic weather event. It feels like
cleaning up behind storms has become part of the annual
management routine around here in recent years. In last year’s
Quail Call we discussed the moderating effect Hurricane
Michael had on overwinter adult quail survival coming into
2019, due to the effects on cover (see Figure 1). This resulted
in an enormous amount of cleanup activity in the woods in
the Spring of 2019, which was fortunately followed by a good
growing season for most of the summer. End result was above
average summer survival, as well as nest and brood production in 2019 (see Figure 2).
This region-wide “new ground effect” resulted in one
of the best fall populations and hunting seasons in Albany
in recent years. The rebound in overwinter survival leading
into the spring of 2020 (see Figure 1), was good news for the

Figure 1. Albany area seasonal and annual survival for the past 10
years during 2010 – 2020.

breeding season population. This makes 4 out of the last 5
years where “carry over” has been above our 10-year average
of 58% (represented by dotted line), with an average of 63%
during the last 5 years. High overwinter survival translated to
overall annual survival also being high during this same time
period, averaging 29%, well above our long-term average
of 20%. We believe several factors have contributed to this
increase in adult quail survival.
A feature article in this edition of Quail Call describes
the impact of hawks and owls on quail survival, and discusses
how predation management through habitat modification
may have contributed to this improvement over the last
decade, on our Albany study site. Record high cotton rat
numbers have also been recorded on this site beginning in
2016, and persisting through 2019. The several year abundance plateau of cotton rats has never happened before, here
in Albany since our monitoring efforts began in 2007, as their
numbers usually spike for a single year and then crash. We
believe this is a result of intensified trapping efforts on larger
meso-mammalian predators (namely, coyotes and bobcats),
but may also be affected by the previously mentioned practices that may be affecting raptor numbers. Perhaps a “new
normal” is occurring on this site … we sure hope so!
This combination of high fall bobwhite density and good
overwinter carryover resulted in one of the highest spring
breeding densities we have ever recorded. These densities are
reflective of the breeding population throughout the Albany
region, as evidenced by our recently completed spring whistling male counts. Conducted on over a dozen properties in
the Albany region, these whistle counts, overall, were up by
about 10% from last year, averaging over 10 males heard per
point. Many properties continued cleanup operations from
Hurricane Michael this spring, which could perpetuate a new
ground benefit for a while, and so far, rainfall has been good
this breeding season.
At the mid-summer mark on July 15 (see Figure 2), adult
survival continues to be high. Nest production per capita was
well above average as well, while brood production per capita
was a little below average due to heavy nest losses from snakes.
The high adult survival has allowed for a lot of renesting, and
we expect these brood numbers to come up by the end of the

Figure 2. Albany area mid-season hatch history for the past 7 years
(2014 – 2020).

—STATUS OF QUAIL CONTINUED ON PAGE 4
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summer. Therefore there is reason for optimism. However, as
we have said before, too much prosperity makes us nervous.
Any number of things could still go wrong. Too much rain
at the wrong time, or maybe more importantly for Albany,
too little rain for an extended period can wipe out the good
we are experiencing. We all know how quick it can dry out
here in the Albany area. High cotton rat numbers for multiple years may also build up the predator community, such
as snakes, owls, and other predator. Cotton rats could crash,
making quail and/or their nests more vulnerable to predation. Hopefully none of these will occur. As always, we will
be monitoring the progress of the hatch closely with a large
sample of radio-tagged birds and will keep you posted.
The hatch in the Red Hills, similar to the Albany area,
is shaping up to be a good one but for different reasons.
Overwinter adult survival was only slightly above long-term
average in the Red Hills region (see Figure 3), compared to
the Albany region, but similar to Albany in that the past 4
years, over-winter survival has been above average, and when

Figure 3. Tall Timbers’ seasonal and annual survival for the past 20
years during 2000–2020.

Figure 4. Tall Timbers’ mid-season hatch history for the past 12 years
(2009–2020).

coupled with above average breeding season survival in 2019
excellent annual survival (26%) yielded a lot of birds coming into this past (2019–20) hunting season. Collectively,
this facilitated a good number of potential breeders in April
2020. At the mid-season point of the breeding season, July 15,
survival is well below average at Tall Timbers, but the overall
per capita production remains slightly above our historical
numbers for this time of year (see Figure 4).
In addition to our long-term per capita production, additional factors contributing to population growth are clutch
size, male incubation rates and chick survival. This year clutch
sizes are above average with already more than 5 nests located
with more than 20 eggs. Male incubation rates are excellent
so far at 27% for Tall Timbers and Dixie sites combined,
which is already at our long-term average for the entire breeding season. Our recent research has shown that male incubation (see feature article in this Quail Call newsletter for more
details) is 2.5 times more predictive of population change
than any other bobwhite demographic we monitor.
As such, when male incubation rates are above average, we are
78% more likely to observe a population increase compared
to years when male incubation rates lower than 28%. Chick
survival was low out of the gate in the Red Hills region, due
to untimely and abundant late spring and early summer rainfall occurring during the initial hatching peak, however, chick
survival has greatly improved since. We are observing a higher
than usual loss of chicks to snakes this year. Our research
on chick survival and recruitment to fall shows that a higher
proportion of the juvenile population in the fall comes from
the late hatch, during years when we have abundant spring
rains. As the old adage goes, “the late hatch can make you or
break you!” While the abundant rainfall early stymied chick
survival, it also helped cover conditions, which should level
out our low adult survival observed during the first half of the
breeding season. Timely rains throughout the remainder of
the summer will afford continued reproduction and hopefully
this will translate into a good late hatch.
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Fresh from the Field
That radio-tag doesn’t “bug” me!
This radio-tagged chick caught
in a Kodak moment with a full
mouth of grasshopper during
a brood capture. It seems after
surgery bobwhite chicks get
hungry. Photo by Bill Lutz
Diamond in a quail trap, not the
rough!
You never know what you are
going to walk up on when quail
trapping in central Florida. This
night provided some excitement
when a diamondback rattlesnake
made its way into a quail trap.
Photo by Bill Lutz

Not exactly a Tequila Sunrise …
but a great sunrise, nonetheless, capturing quail chicks in
North Carolina. The Game Bird Crew builds a corral around a
brood starting at 4:00 AM and sometimes panel extensions
are used to stretch upward of 9 feet to prevent flighty chicks
from escaping. Photo by Brandon Epperson
Is a snake in the bush better
than 2 in the hand?
This rat snake depredated
and ate a 23-day old radio-

Burn, baby burn!
Late evening burns in central
Florida not only make for good
quail habitat but provide some
breathtaking views of night-lit
skies. Photo by Andrew Ward
Chick of another kind communing
with the sandhills.
We wish bobwhite chicks were
as easy to capture as sandhill
crane chicks! You can see from
this picture that a sandhill crane
chick was captured in a quail trap
with adult birds also in the trap.
And, no the quail did not hurt the
sandhill crane chick.

tagged quail chick. An intern
tracked the bird to the
bush hoping to find a cute
little chick, but instead was
startled to find this rat snake
watching their every move.
Photo by Brandon Epperson
Nothin’ but net!
We captured a hen, which
was not radio-tagged, on a
nest using a mosquito net —
an unconventional approach
to tagging quail birds. The
technique was developed
and refined by the Game Bird
Program here at Tall Timbers
and Dixie Plantation.

Photo by Andrew Ward

Photo by Chris Tezaras

Bob-Bob-White!

Loch Ness monster does

Who said pine snags are not

telemetry?!

useful? Male bobwhites often use

Sometimes when you

pine trees — most of the time live

walk up on your research

ones — or other trees to increase

technicians in the field, well,

their vantage point to call and

you just don’t ask questions

attract a mate.

and get out your camera.

Photo by Bill Lutz

Photo by Theron Terhune
—FRESH FROM THE FIELD CONTINUED ON PAGE 6
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Cottonmouth depredates an adult quail
Techs in the Game Bird Lab have to wear multiple hats. This day it was a snake round-up, as an adult quail was depredated by a
cottonmouth. Since our radio-tags are expensive, we capture the snakes and bring them back to the office and store them in snake
friendly containers until they pass (or in this case regurgitate) the bird and/or radio. Only about 2-3% of adult quail are lost to snakes
each year. Photos by Kyle Magdziuk

PHOTO: THERON TERHUNE
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Males Matter:

reproductive flexibility predicts population trends
By: Theron Terhune, Kristen Malone, Shane Wellendorf & Bill Palmer

Nests Per Individual

0.73 NPH
0.28 NPM
Broods Per Individual

0.41 BPH
0.18 BPM

Chicks Per Individual

5.04 CPH
2.21 CPM

Egg Hatching Rate

0.848
0.852
Did you know that male incubation patterns are 2 times more predictive
of population growth than female reproduction patterns?

By Theron Terhune, Kristen Malone, Shane Wellendorf and Bill Palmer
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It takes two... to tango. If this common idiomatic
saying is true for bobwhite mating strategies, then the
dance is more akin to the Contradance than the passionate,
romantic entanglement of only two in the ballroom dance,
the tango.

Although once thought to be monogamous, advances
in genetic techniques have somewhat clarified the complex
mating strategy of bobwhite — they are what scientists call
ambisexually polygamous with a generalized mating strategy termed polygnandrous. These terms collectively mean
that both males and females are known to provide parental
care, such as participating in incubation and rearing chicks
(broods), and both have more than one mate during a single
breeding season.
Where bobwhites generally have a male social hierarchy,
females are much more promiscuous than males. In fact, past
research conducted at Tall Timbers indicated that females can
mate with as many as five males to lay a single clutch of eggs.
So, it seems that while the males busily flaunt their brilliant
white stripes and throat patches, puffing out their chest, distending their crest feathers, and singing “Bob-Bob-White” to
attract a female, the mating dance is largely controlled by the
female making decisions on whom, and when, and how often
it is time to switch partners. Similar to watching Dancing
with the Stars, the type of dance, and intended bobwhite
mating strategy, may change from week to week or month to
month, possibly depending on changes in mate availability
(presence or absence of a mate), environmental conditions
(weather such as drought), resource availability, or bobwhite
density from one year to the next.

2020

hatchability and survival rates, while there is some evidence
that clutch size is smaller in male incubated nests. Male bobwhites will also contribute to brood-rearing and even adopt
chicks or broods, either independently or cooperatively with
a female, while many broods are reared by single or multiple
females. The propensity of male bobwhites to incubate nests
and rear broods may vary among populations and annually
within populations, but little was known about inter-annual
patterns of bobwhite male incubation and brood-rearing.
Also, a general lack of understanding existed with respect
to the consequences of male reproductive contributions
for bobwhite population dynamics. In fact, male reproductive contributions have, to date, been largely overlooked in
bobwhite population models, conservation and management.
Furthermore, the consequences of male assistance with incubation and the circumstances under which males incubate
and provide parental care remained poorly understood.
To evaluate the overall contribution of males to reproductive output, we used a 17-year dataset at Tall Timbers to dig
into the demographic data on bobwhite, and examine trends
in male contributions to reproduction and the relationship
to population growth rate. We analyzed estimates of annual
and seasonal adult survival, sex-specific rates of incubation
and hatching nests, and realized growth rate derived from
abundance estimates. Our main objectives were to 1) describe
annual patterns in male reproductive contributions (i.e., incubation and brood-rearing), and 2) compare how male contributions correlate with population growth rate relative to other
demographic parameters, particularly female contributions
and adult survival.

We found that despite inter-annual variability in male
incubation being rarely observed or reported among avian
species, male incubation rates better explained changes in
bobwhite population growth than female incubation patterns. Male contributions via incubation and brood-rearing
were common throughout our 17-year study but the relative
contribution varied annually. Except for one year, a minimum of 13% of males incubated ≥ 1 nest, and average male
incubation rate was 28% and 18% of males who hatched a
brood. Male incubation patterns (nest and brood production
per individual) were more tightly correlated, and much more
predictive of population growth compared to their female
counterparts (see Figures 1 & 2). Put another way, we found
that despite males incubating and hatching fewer overall nests
In addition to the mating strategy, bobwhites are unique
than females, male reproductive contrifor game birds in that parental care is also highly variable
butions explained more annual variation
based on individual heterogeneity; for example, some male
in population growth rate than did
bobwhites rear broods and incubate nests, while others do not. female contributions.
Nests incubated by males and females typically have similar

Population dynamics of any wildlife species are linked
to births, deaths, immigration and emigration of individuals into and out of the population. As is the case for many
species, most assume that births and recruitment of young in
to the population are more a function of female contribution
than males. However, our anecdotal observations over the
past 17+ years — that bobwhite male incubation rates vary
from year to year — made us take a closer look at the male’s
role in reproduction. It is relatively well-known that bobwhite exhibit a flexible and complex mating system, where
some individuals within a population exhibit double-nesting,
multi-clutching and extra-pair copulations, especially extra-pair paternity.
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propensity — seizing those opportunities — rather investing
time in incubating or brood-rearing. In contrast, polyandry
is thought to have evolved to increase egg fertilization rates
(or distill genetically inferior males), increase genetic diversity, increase sperm competition, and cryptic mechanisms of
female choice, which allow females to gain indirect fitness
benefits for their offspring. These competing sex-dependent
strategies confer individual benefits to genetic persistence and
evolutionary population consequences relevant to survival of
the fittest and future generations.
Figure 1. Density (lambda) and reproduction of Northern Bobwhite
at Tall Timbers from 2000–2016. Gray bars represent density (birds
per acre) and dotted gray line represents lambda; the black line
represents male-incubated nests per radio-tagged male, and the
dashed line represents female-incubated nests per radio-tagged
female.

Figure 2. Density (lambda) and reproduction of Northern Bobwhite
at Tall Timbers from 2000–2016. Gray bars represent density (birds
per acre) and dotted gray line represents lambda; the black line
represents successful male-incubated nests per radio-tagged male
(broods per male), and the dashed line represents successful femaleincubated nests per radio-tagged female (broods per female).

Annual survival, followed by male-hatched nests, had
the strongest effect on population growth rate. Similarly, we
found that male bobwhite nesting ceased in 2007, when
there was a severe drought at Tall Timbers and the Red Hills
region. While the mechanistic causes of variation in bobwhite male incubation and brood-rearing warrants further
investigation, our study indicates male reproductive contributions are an integral part of a flexible mating strategy for
bobwhites. This reproductive plasticity provides a mechanism
for bobwhite to respond to environmental irregularity and
population variance, in a very quick and biologically meaningful way.
Other than its role in regulating population size, male
incubation propensity could be a result of sexual antagonism
and evolutionary adaptation to promote an individual’s
fitness. Sex-dependent fitness decisions also likely play a role
in determining variability in male reproductive contributions.
Polygyny in birds, for instance, is thought to have evolved
because females do not require male support to care for
their offspring. So, when mating opportunities are plentiful,
male fitness will increase as a function of increased mating

In addition to their proclivity to incubate nests, we
have also found that male bobwhites exhibit high adoption
rates — they readily adopt chicks or whole broods. In fact,
male–sired broods tend to have higher survival than female-sired broods, which could be related to extended rearing
time or more effective brood defense displays by males. So
why would a male adopt chicks or broods that are not their
own? The truth is that given the polygynandrous mating
strategy of bobwhite and extra-pair paternity inherent in most
clutches and broods, males do not “know” what chicks are
theirs genetically. Adoption of broods or additional chicks can
also reduce predation risks of those chicks the male is rearing,
which are ostensibly his if he incubated the nest. At face value
it appears that males are altruistically providing high levels of
parental care for the greater good of their species, but their
motives are likely quite selfish in that they are innately championing their own fitness.
Males can “decide” whether to incubate, rear chicks,
or seek out additional mates to propagate their genes and
increase their fitness. Since males, however, cannot incubate
nests without females laying eggs, variation in male incubation patterns may result from fluctuation in female egg-laying
and/or incubating propensity, which may link to weather and
food resource availability.
During the drought in 2007, male nesting may have
ceased due to lower female condition and reduced nesting
rate elicited by the drought. Alternatively, differential allocation or density dependence may impact reproductive investment such that flexibility in double-nesting and male parental
care behavior may switch in response to low density — i.e.,
bobwhite reproductive effort increases in light of low densities. In our study, the highest male incubation rates followed
years of population decline and dips, or lowest years; compared to when male incubation was below average, followed
years of population increases.
This inverse relationship between abundance and male
incubation may indicate that mating behavior of males is an
evolutionary adaptation to recovering from low density or
recolonizing a new area, rendering reproductive plasticity to
–MALE MATTERS CONTINUED ON PAGE 10
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adjust to population levels over time. At high densities, female nesting rate may be lower, and the opportunity for male
incubation may decline. At lower densities, when perceived
mating opportunities are scarcer, male fitness may benefit
from investing more in parental care and less in promiscuous
mating. Males’ perceptions of the number of mating opportunities may diminish with density more quickly than females’
will, because female bobwhites do not broadcast themselves as
males do during the breeding season.
Another study found that male-incubated bobwhite nests
typically had fewer sires (lower extra-pair paternity rate) compared to female nests, which we would expect if more males
incubate at lower densities and both sexes have fewer mating
opportunities at lower densities. Our analysis indicated that
insufficiently incorporating male contributions into estimates
of reproduction could make reproduction as a whole appear
lower than reality and less important as a driver of population
change. This could, in turn, cause population sensitivity to other demographic parameters to appear inflated. If nests incubated by males are left out of the equation in a year where as many
as 40% of males incubate nests (25% of the years in our data
set), then a large portion of reproduction is ignored, and overall
productivity in that year may appear much lower than it was,

thus clouding our understanding of the relationship between
reproduction, recruitment, and population change.
Where much of the discussion on male incubation is
philosophical and gee-whiz information, their role in reproduction may also impact management decisions as it relates
to sex-dependent sample sizes during translocation studies, or
harvest regulations relevant to sex-biased hunter harvest. In
our study, the number of nests incubated by males was 50%
more predictive of population change than nests incubated by
females. The limited inferential power of female productivity
on population growth in our study may be an artifact of less
variation in female productivity from year to year compared
to males, but it does not negate the importance of females to
population growth. It does, however, underscore the importance of male contributions in this unique mating system to
population change, and the inherent need to identify and
quantifying male roles in reproduction, contribution to fall
recruitment, and population dynamics. Therefore, when
quantifying reproductive effort, and evaluating the quality
of the hatch relevant to forecasting fall abundance levels to
establish early-season hunting regulations, male contribution
can be an excellent tool, and male incubation should not be
undervalued or overlooked.
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John Michael Montgomery once sang that “Life’s a dance. You learn
as you go. Sometimes you lead and sometimes you follow.” It seems that
while the dance is complicated, the exchange in roles does not change the
intent of the dance. And so it goes in the dance for bobwhite reproduction — sometimes males incubate more nests and sometimes they don’t; but
in either case, the male’s role in reproduction matters.
Your guess is as good as mine as to whether they learn as they go, or
whether both male and female bobwhites are just innately promiscuous!
AND SO IT GOES IN THE DANCE
FOR BOBWHITE REPRODUCTION —
SOMETIMES MALES INCUBATE MORE NESTS
AND SOMETIMES THEY DON’T;
BUT IN EITHER CASE,
THE MALE’S ROLE IN REPRODUCTION MATTERS.

RELEVANT TERMINOLOGY
Ambisexually polygamous – sequential
polygny and polyandry occur simultaneously;
high promiscuity such that extra-pair
copulations occur within and among clutches.
Male incubation rate – the measurement
or quantification of male incubation for
a nesting season; i.e., the ratio of males
incubating compared to those not incubating
nests.
Extra-pair paternity (EPP) – when a female of
a partner (male) engages in extra (male) pair
copulations.
Fitness – quantitative representation of
natural and sexual selection;
a measure of an individual’s ability, relative to

TAKE HOME POINTS

others, to produce viable offspring.
Parental care – behavioral and evolutionary

•

Male incubation rate averaged 28% (range: 0–51%);

•

Male incubation patterns were more than 2 times more predictive
of population change than female incubation patterns;

•

Male incubation rate was highest following years of population
declines and lowest following years of population increase;

care include provisioning of food to mates

Translocating males is just as important to population growth and
recovery as females;

egg incubation, or physical rearing offspring.

Previous beliefs of sex-biased harvest may be ill-founded such that
targeting harvest of males as opposed to females could reduce reproductive plasticity and population growth in certain years.

meaning many and “gyne” meaning wife; one

•
•

strategy adopted by some animals involving
varying parental investment to increase
one’s fitness (offspring success); forms of
or offpsring, predator defense, nest building,
Polygny – derived from the two terms “poly”
male mates with more than one female but
each female only mates with a single male.
Polyandry – derived from the two terms
“poly” meaning many and “aner” meaning man;
one female mates with more than one male.
Polygynandrous – a combination of both
polygyny and polyandry; a mating system in
which both males and females have multiple
partners (for birds this occurs at a rate among
but not typically within clutches).
Reproductive plasticity – form of phenotypic
plasticity; referring the changes in an
individual’s behavior, morphology and
physiology. Here we refer to the behavioral
change and adaptability of an individual (male
and/or female) to exhibit a flexible mating
strategy to increase one’s fitness.
Sexual antagonism – when two sexes have
diverging or conflicting optimal fitness
strategies concerning reproduction.

BANDING STUDY CONTINUED –

12

Quail Call

2020

The Effects of Variation in Raptor Abundance
on Northern Bobwhite Sur vival
By Justin Rectenwald, Clay Sisson, Edwige Bellier, Theron Terhune
& James Martin
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Since the 1960s, bobwhite populations have declined region-wide because habitat loss has coincided with increasing
predator numbers, associated with declining fur markets, legal
protections (i.e., Migratory Bird Treaty Act), and the ban of
pesticides like DDT. Despite negative trends in bobwhite
numbers throughout much of the country, populations have
persisted or improved where large tracts of land are intensively
managed. Regardless, these properties annual survival rates
are only ~20-25% and cyclic, variable population abundance can be observed from year to year. Even on properties
implementing intensive meso-predator management and
removal programs, raptors account for the majority, as much
as 80%, of bobwhite attrition. The common raptors posing
the greatest threat to bobwhite are accipiters (Cooper’s hawks
and sharp-shinned hawks), buteos (red-tailed hawks and
red-shouldered hawks), northern harriers, and owls (greathorned and barred).
While we’ve known for a long time that raptors were
depredating high numbers of quail, it was unclear how
fluctuations in raptor numbers varied temporally (within and
across years), and spatially (among sites), in Albany and the
Red Hills. Therefore, our primary objective with this research
was to better understand how raptor numbers: (a) changed
throughout the year and over time on our study sites; (b)
varied spatially, among sites; and, (c) influenced bobwhite
survival. We expected that raptor numbers would change
during the year because of natural migration patterns, and
natural dispersal of juvenile hawks and owls, fledging from
their nests during breeding season. We also anticipated raptor
numbers to vary between the Red Hills and Albany area, because of differences in latitude, prey availability, and variability in the amount of suitable raptor habitat (like hardwoods
and closed-canopy pines). Ultimately, we hoped to pin down
which months bobwhites are most susceptible to raptor predation with the intent to better inform management action(s)
and identify potential pinchpoints in bobwhite survival.
To accomplish this, we conducted raptor surveys from
2008-2018 on Tall Timbers, and on a private property in
the Albany area. In addition, we conducted raptor surveys
on Dixie Plantation during 2015-2018. These surveys were
conducted every two weeks on mornings where there was no
rain or fog to increase the chances of detecting raptors. We estimated raptor density on all three sites for each month of the
survey period, and calculated the change in density between
months, to identify changing patterns in raptor abundance.
We then linked these density estimates to bobwhite survival
using telemetry data on all three sites to inform how raptor
numbers influence bobwhite.
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PEAKS IN RAPTOR MIGRATION AND DISPERSAL
We conducted 562 raptor surveys and observed over 3,500
raptors across all three sites during the 11-year study. We
detected mostly buteos during our surveys compared to
accipiters and owls, which were much less abundant, and
also much harder to detect because of their cryptic nature.
Around 90% of our buteo detections were red-tailed hawks,
with only ~10% red-shouldered hawks. The vast majority of
accipiters were Cooper’s hawks. The owl composition on the
Albany area property was largely great-horned owls, which
was different from the Red Hills, where ~75% of owls were
great-horned owls, and ~25% were barred owls. The peak of
southward migrating accipiters and buteos was in November, and northward returning migration in late February and
March. Regarding owls, we observed the highest change in
densities when juveniles were dispersing or fledging during
July–September (see Figure 1).

Figure 1. Average relative number of raptors observed per mile during
surveys at Albany, Tall Timbers, and Dixie Plantation combined,
delineated by month.

When comparing raptor abundance between the Red
Hills and Albany in the migration period, we did not detect
many differences that were based on latitude, as they are only
50 miles apart. We did, however, determine that sites in the
Red Hills appeared to experience larger pulses of migrants
for short periods of time compared to the Albany area. The
overall abundance was not much different between sites,
aside from these short pulses of incoming migrants. Notably,
we observed higher owl abundance on the Albany property
compared to the Red Hills, particularly in late summer. It
is possible that more open agricultural lands support higher
densities of great-horned owls, compared to landscapes with
more hardwood drains and wetlands.
– RAPTOR IMPACTS CONTINUED ON PAGE 14
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RAPTOR ABUNDANCE AND BOBWHITE
SURVIVAL
Using telemetry data from 6,663 radio-tagged bobwhites over
the course of our study, we determined that avian predators
accounted for 65% of mortalities and mammals accounted
for 22% (see Figure 2). It is important to consider, however,
that all of these sites applied meso-predator removal, which
may inflate the overall proportion of cause-specific mortality
attributed to raptors — i.e., on sites not implementing mesomammallian predator control, the proportions of raptor and
mammal cause of mortality would be expected to be closer to
equivalent. Overall, raptors apply consistent pressure on bobwhites throughout the year, with higher periods of mortality
occurring in mid-to-late winter, and again during the summer
months.

Example of how applying the correct scale, frequency, and
distribution of prescribed fire helps to mitigate predation risk by
leaving adequate post-burn cover for bobwhites. Photo by Justin
Rectenwald

exacerbated by hunting pressure and/or crippling loss. To put
this into perspective, if the Cooper’s hawk density doubles in
February due to migration, bobwhite monthly survival could
decline by as much as 8%. This would be equivalent to losing
an additional 225 birds in one month on a 2000-acre property carrying 2 birds per acre in October.

Bobwhites, Hawks, and Drip Torches
We saw that the biggest impact from raptors during the
overwinter period, specifically in November and February,
but what about during burning season? Does the wave of
northward migrating hawks coincide with burning season?
While we weren’t explicitly testing it, our results suggest that
a large portion (but certainly not all) of migrating accipiters
and buteos have passed through our area before the peak of
prescribed fire season (March and April), in most years.
Figure 2. Cause specific mortality rate of the at-risk bobwhite
population from 2008-2018.

Migrant Hawks and Bobwhites
During October, survival is typically at a high for the year.
When waves of migrant hawks begin appearing in November,
we observe an increase in bobwhite mortality, but the effects
are often mitigated by good cover conditions from recent
summer growth. While we do see some mortality from buteos
this time of year, large pulses of migrants (sometimes 3x or 4x
higher than the breeding season population) are needed to necessitate large changes in survival. In most years, we observed
that during the early part of winter, raptor abundance incurs
relatively low impact on bobwhite survival. However, due
to the increasing accipiter abundance in February associated
with the northward migration, and coupled with deteriorated
cover conditions, bobwhite survival dips. This could also be

We first start seeing northward migrants in February;
most are gone by late March. March is typically one of the
best survival months of the year, and appropriately, we saw
little effect from changing raptor abundance. This is likely because hunting season is over, and the birds that have
survived this long are very wary to lurking predators. Of the
six months in the overwinter season, we only saw a significant
effect from raptors during the peak migration months (November and February).
For the most part, the reason we saw minimal impacts
on survival during burning season was because the way that
local managers burn keeps bobwhite predation risk relatively
low. The sites our studies were conducted on already have
comprehensive plans to minimize predation risk by keeping the proper scale, frequency and the distribution of burn
blocks in mind before striking a match. Small-scale burning
(<100 acres), irregular shaped blocks over the entire length
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of the burning season, on short rotations of 2 years, provides
sufficient access to protective cover during burning season, yet
easy access to nesting cover, proximately placed to brood-rearing cover during breeding season. Problems with burning and
high raptor predation will most often occur when burning
too aggressively — i.e., burning too much and/or too quickly.
Additionally, broadcast supplemental feeding into unburned cover ensures that birds have plenty to the eat in the
best cover after the smoke settles. So, while it is not necessary
to wait until every single northward migrant has left the area
before you strike a match, you should keep your burning
style in mind to minimize predation risk. Over the next few
years, we will be taking a closer look at raptor migration in
the spring, to nail down the species-specific timing of northern migration, and what causes variation in their timing and
numbers.

Effects of Raptors on Breeding Season Survival
In the deep South, raptors migrate through twice a year,
and is also home to an abundant resident raptor breeding
population. When coveys start breaking up, and pairs
begin to form in mid-April, bobwhites start becoming
awfully vulnerable to raptor predation. Males are exposing
themselves to every enemy in the woods when they start
whistling from treetops and fence posts, while females are
having to venture out to feed more because of energetic
demands related to breeding. At the same time, hawks and
owls are feeding their young and generally have a higher
demand for prey. All of these factors contribute to the fact
that resident raptors negatively impacted bobwhite survival
in every single month of the breeding season.
In April, we observed increasing buteo numbers corresponded with slightly lower survival rates. However, as
whistling activity ramps up in May, we found that even the
slightest changes in owl abundance can have drastic impacts
on survival rates. It is important to note that predation rate
from owls on bobwhite is likely dependent on the number
of owls on your property, and cover conditions. When owls
are abundant (especially great-horned owls), they likely have

a bigger impact on bobwhite mortality–we found this on
our Albany study sites compared to our Red Hills study sites,
such that a high abundance of great-horned owls yield higher
predation risk during these times.
We also found that as buteos begin fledging in late May,
June, and July, their increasing numbers (in combination with
higher bobwhite susceptibility to predation from breeding
activity) impacted bobwhite survival. Even though cover
conditions are typically very good in the late summer months
of August and September, buteos and accipiters still exert
pressure on bobwhites and negatively impact survival. A lot of
these relationships (particularly in the late summer) could be
changed by the availability of alternative prey items, such as
cotton rats, mice, rabbits, and mourning doves.
LONG TERM TRENDS AND YEAR-ROUND
PREDATION MANAGEMENT
Well then, you might ask what can I do to decrease the
impact of resident breeding pairs or migrating raptors? If
you’re like us, you’re probably concerned about minimizing
predation year-round, and lessening the odds of a covey being
harassed by one of those notorious blue darters. The only
way to legally manage avian predators is with sound habitat
management practices that can help to offset the effects they
have on bobwhites; and the good news is that our research
demonstrates quality cover will make it more difficult for
raptors to locate and depredate bobwhite, distilling bobwhite
predation risk. Therefore, predation management begins with
developing quality cover conditions for bobwhite.
First and foremost, growing the best cover possible
and broadcast supplemental feeding is critical to providing
adequate protective cover and abundant, consistent food
resources to minimize predation risk. Once good cover exists,
removing predator habitat is one of the best ways to reduce
predator numbers and reduce predator impacts on bobwhite.
While many need to grow pine timber for supplemental
income, it is important to reduce the amount of mid-rotation
closed-canopy pine timber on your property because thick
stands of timber adjacent to your hunting courses can be a
haven for Cooper’s hawks. During our study, one of our sites
thinned large acreages of closed-canopy planted pines and
saw decreases in Cooper’s hawk number of nearly 30% from
2008-2018, while Breeding Bird Survey (BBS) data indicated
state-wide increases of 25% (see Figure 3, following page).
While pine snags are an important component of nongame habitat, they can pose a hazard when close to fire breaks,
create fire shadows when they eventually fall down. Pine
snags are also heavily utilized as hunting perches for redtailed hawks — a surprisingly efficient predator of bobwhite.

PHOTO BY JIM NEIGER
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Figure 3. Cooper’s hawk population trend and annual bobwhite
survival from 2008-2018, on a study site with systematic snag
reduction efforts. Predator habitat reduction resulted in a site-level
decrease in Cooper’s hawk density (solid red line) and a general
increase in annual adult survival of bobwhite (solid blue line),
whereas regionally, trends of Cooper’s hawks increased (black dashed
line) during the time period.

Systematically reducing pine snags can lower fire hazards and
potentially reduce bobwhite predation risk. On one of our
study sites, the number of red-tailed hawks declined by nearly
50% over the course of our study following intentional predator habitat reduction, while BBS data indicated state-wide
increases of 55% (see Figure 4).
Additionally, expansive live oak hammocks, while aesthetically pleasing, can be a big hazard to bobwhite (especially

2020

when close to feed trails and roads). Quail feeding adjacent to
these hammocks can be easily picked off by great-horned owls
that often use hardwood hammocks as day roosts. In addition to cover management, we are currently experimenting
with different ways to distribute feed during the summer to
minimize predation risk, and increase bobwhite survival and
recruitment. Understanding the timing of raptor migration
will facilitate prudent management timing — with focused,
intentional management — managers can mitigate raptor impacts on bobwhite survival, and observe increases in bobwhite
densities, making for a more successful hunting season.
TAKE HOME POINTS
As is the case for much of our research, our findings are most
relevant to intentionally managed properties with the primary
objective being maximizing bobwhite abundance. Many of
our results and recommendations are an artifact of intensive
management such as supplemental feeding, predator control,
proper prescribed fire application, and hardwood reduction
already moderating bobwhite predation on these intensively
managed properties. As such, our findings and key take-aways
may not be as applicable to public lands or less intensively
managed private lands such that spatial and temporal variability in predation may be more salient on those properties.
• Raptor abundance varies seasonally based on migration
patterns and juvenile dispersal;
• On intensively managed lands in the region, bobwhites
survival is most impacted by raptors during the breeding
season;
• Owls contribute to bobwhite mortality, especially in the
breeding season, more than previously thought;
• Buteos, particularly red-tailed hawks, are a prominent
predator, because of their sheer abundance, and consistent year-round pressure
• Small changes in accipiter and owl abundance can translate into higher bobwhite mortality, compared to the
larger pulses of buteos needed to decrease survival
• Intentional habitat management techniques (such as
snag reduction, dense hardwood hammock reduction,
limiting dense pine timber, and proper burn regimes)
can reduce predator impacts on bobwhite survival

Figure 4. Red-tailed hawk population trend and annual bobwhite
survival from 2008-2018, on a study site with systematic raptorhabitat reduction efforts. Raptor-habitat reduction resulted in a
site-level decrease in red-tailed hawk density (solid red line) and in a
general increase in annual adult survival of bobwhite (solid blue line),
whereas regionally, trends of red-tailed hawks (black dashed line)
increased during the time period.

In the future, we will take a closer look at the northward
migration period occurring in the spring, by conducting
intensive weekly counts to pin down the timing and year-toyear variation. This may also shed more light on how the use
of prescribed fire impacts bobwhite survival, related to raptor
migration timing and duration of their stay. We will also look
at how long-term raptor population trends are affected by
weather patterns and habitat availability.
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For as long as there has been quail hunting in the Red Hills,
there has been someone trying to manage the hunt. I’m sure
that in those early years it was a bit like the Wild West, taking
wealthy northern industrialists—who surely had become
bored with the healthy pine air—out to shoot as many partridges as possible. I expect the quail hunting was fantastic for
a while, but before long, I bet covey numbers dwindled and
shooting waned from all that unmanaged hunting. From that
point forward, I surmise there was someone trying to regulate the shooting and harvest, in hopes of making it great for
every outing across the hunting season. Enter the “old school”
artform approach to managing the quail hunt.
The artform approach to managing a quail hunt was developed over time through what I’m sure was a lot of trial and
error. As hunting quail in the Red Hills became more popular
Managers still believe today that coveys will become
and large estates were cobbled together from thousands of
“wilder” over time the more you hunt them, and consequentsmall patchwork farms in the region, owners of these proply, hunt quality — in terms of number of coveys seen or shot
erties realized they needed superintendents or managers to
into — will suffer. This phenomenon is most often observed
oversee their operations. These managers I’m sure, recognized
late in the season. They believe this with conviction, because
from a job security standpoint that they had to protect and
they’ve all seen the result of over-hunting — hyper-wild birds
manage the resource — quail in particular — to ensure great
and unhappy landowners. A final “rule” governs the time
hunting for the duration of the season. It seems logical that at between hunts on an individual course. It is very common to
this point some ideas were introduced from discussions of old hear dog handlers and managers say you should not return
to regulate the number of birds that were harvested annually.
to a course more often that every 10 days to 2 weeks. All of
these so-called rules were developed, and have been “peer-reSimilarly, in an effort to protect the quality of the
viewed” by the plantation community for decades, and were
hunt, these managers must have recognized that along with
put in place to protect the resource and guaranteeing that
over-shooting, you could also over-hunt your coveys making
them “wilder” as the season progressed, creating more difficult hunt quality would remain at a high level. While rooted in
learning from past experiences, science is today beginning to
shooting late in the season. From this, I believe the ancient
reveal that these practices have far more important implicadebate was born between managers and owners, so that a
balance had to be struck to ensure birds were available for the tions than anyone thought.
long haul. How much was too much when it came to hunting and shooting their quail? How often can one return to a
course without putting too much pressure on the birds?
Today, we still employ a lot of the strategies and “rules of
thumb” that I like to imagine came from these managers and
owners. Rules such as:
• never shoot more than 3 birds from a covey rise;
• don’t shoot coveys down to fewer than 6 birds; and,
• stop hunting 30 minutes prior to sunset to allow the
coveys to regroup and roost for the night.
I guess there is some truth to the adage, “you got to know
when to hold ‘em and when to fold ‘em.” I have yet to find
a plantation in the Red Hills where you won’t hear the dog
handler say after the covey rise and shot, “All right break your
guns! That’s three birds on the ground! Let’s pick ‘em up and
find another covey!” Similarly, another firm “rule” you hear
used on plantations is you should not hunt your courses more
than 5 –7 times in a single season.

THE SCIENCE STUFF
Quail researchers have long known that it was possible to
over-harvest a quail population, but if harvest was controlled,
there would be little-to-no year to year carry-over effect.
A couple of decades ago, Tall Timbers settled on 15% as
the maximum percentage of quail you should harvest from
a population, to mitigate ill-effects on sustainability. This
number includes cripples and lost birds in the total annually
harvested number. However, based on numbers turned in
from the Birds Up app over the past few years, crippling loss
may be higher than previously thought, so this number may
need to be adjusted some in the future following additional
research.
Using population census techniques developed by Tall
Timbers, a manager can easily obtain an estimate of the
pre-season population, take 15% of that number, and set a
harvest limit for the hunting season. This became common
practice on Red Hills plantations, with some even taking the
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Figure 1a and 1b. Managing hunting pressure on bobwhite populations can be sustained by establishing pre-season (a) allowable harvest
(AH) and (b) allowable number of hunts per course (AC) such that during the season when either AH or AC are reached hunting stops on that
particular course.

population estimate and corresponding harvest limit down
to the course level. However, the question for researchers
remained as to what effect hunting, the simple searching for
coveys with bird dogs, had on a quail population.

school” rules of thumb developed back in the day to manage
hunt quality were really attempts to manage the effects of
pressure, though not for the reasons that science is now showing us. Managers’ attempts to protect “the hunt” in terms of
quality were really inadvertently managing predation rates on
their quail population.

Recently, research has revealed that hunting effort or the
pressure from the activity of hunting (search for coveys) alone,
is more than 50% predictive of next years’ quail population
MERGING THE OLD AND NEW: THE
size. Singling out pressure as a primary driver of year to year
APPLICATION OF “OLD SCHOOL” AND “NEW
variation in population size and hunt success, as measured
SCIENCE” IN TODAYS’ QUAIL MANAGEMENT
by coveys moved per hour or coveys moved per hunt, is a
The good news emerging now is a better understanding of the
significant revelation for quail managers. In other words,
true drivers of year to year fluctuations in quail abundance
quail hunting success next year is determined in large part
on hunting plantations, which allow managers to meld the
by how much pressure is put on the birds this year. How can
traditional approach of “old school” thinking with recent
this be? Well, it is directly related to the only absolute in quail
developments rooted in “science” to create real world applicamanagement and something we managers frequently quote:
tions built on sound strategies to manage their quail resource.
“Dead hens lay no eggs.”
This is best achieved by establishing annual harvest limits at
Hunting pressure, simply disrupting a covey’s daily
the course level, and is accomplished through requiring an
routine, increases exposure to predation, therefore directly
intentional approach to estimating pre-season abundance, like
affecting survival, and subsequently lowering a population’s
covey call “grid counts” to ensure that over-harvesting will not
reproductive capability. Hunter–covey encounters incur
be a factor.
unnatural stress on a covey prompting behavioral responses by
We have found that hunting pressure is a function of two
bobwhites to avoid future encounters with hunters.
things: (a) allowable hunts per course (AC) and (b) allowable
The Game Bird Program has published on how coveys
number of birds harvested per course (AH). The former is the
will alter their foraging behavior, both in shifting feeding
indirect, less obvious, effects on bobwhites, whereas the latter
times, and adjusting the number of times and duration of
is the direct removal of birds through harvest. Setting a maxforaging. How often a covey is disrupted throughout the year
imum allowable number of annual hunts on quail courses is
compounds natural predation risk, exacerbating potential
also anchored to population size,which mitigates the effect of
population declines and lowering overall hunt success. In
pressure on year to year variability in population size. Along
plain English, though somewhat counter intuitive, hunting
with AC limits, we can also more closely monitor other forms
a course is in fact a greater cause of stress than the act of
of activity that may contribute to displacing coveys, such
harvesting (shooting) the birds. Here lies the management
as dog training, an absolute necessity for any good hunting
challenge for quail managers. It is fascinating that those “old
program.
The average number of coveys found during a hunt is 38%
of the total coveys living on a course. However, of those
coveys available to be detected (i.e., close enough to be
encountered to the hunt party) by a dog is 45-50%.
Depending on scenting conditions, dog quality, time
of day, cover conditions and numerous other factors
detection rate can vary up or down by as much as 30%.

Figures 1a and 1b illustrate an intensive approach to
monitoring both harvest and hunting pressure, on a property
managed for quail in the Red Hills. AH and AC are calculated for each course separately, prior to the start of the hunting
season, using density estimates derived from covey call count
grids and size of the course, so that larger courses and higher
–HUNT CONTINUED ON PAGE 20
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Figure 2a and 2b. Hunting effects on bobwhite hunt success during years of plenty (good weather years) delineated by (a) the number of times
hunted and (b) the number of birds harvested both impact hunt quality the following year, but the indirect effects of hunting is 2.5 times more
predictive of population change than number of birds harvested.

densities can sustain higher hunting pressure. Based on past
research at Tall Timbers and private properties in South Carolina, only about 38%, on average, of the coveys on a given
course are detected during a single hunt, indicating that on
average a course would need to be hunted 2-3 times for nearly
every covey to be detected. Of course, hunting conditions
(e.g., weather), hunting speed and dog quality can impact
overall hunt success and covey detection rates.
In addition, course size impacts covey detection, and as a
result, smaller courses are typically covered more thoroughly,
given less overall area to hunt, compared to larger courses,
where the acreage is less likely to get covered during a 3-hour
hunt. We follow the general rule that small courses are less
than 250 acres, average sized courses are 251–500 acres, and
large courses are greater than 500 acres. Lastly, population
size impacts the number of total available coveys existing on
a property and on individual courses. Natural population
swings are common and may be associated with weather and/
or management actions.
During times of plenty — the good years — more coveys
are available to hunt, decreasing the encounter rate and covey
detection rate for all individual coveys on any given hunt (see
Figures 2a and 2b). However, during times of scarcity, fewer
coveys are available (see Figures 3a and 3b), and a course is
more easily “chewed up” by the dogs and covey detection rate
increases, due to higher course coverage, resulting in higher
frequency of repeated hunter/covey encounters in fewer hunts.
We observed this negative impact on a property in the Red
Hills, where too much hunting pressure during poor weather
years caused population declines related to hunt success (see
Figure 3a & b). Therefore, adaptive annual harvest and hunt
pressure targets can mitigate negative population impacts. As
such, we recommend hunting a course 3-5 times during the

poor years (<1.25 birds per acre) and 5-7 times during the
good years (>1.5 birds per acre).
Allowable Hunts per Course (AC) is determined by:
Number of Hunts
Based on Course Size

Population Level

Bobwhite Density <200 acres

200-500
acres

>500
acres

<1.25 bpa

3

4

5

>1.5 bpa

5

6

7

Allowable Harvest (AH) is calculated as:
AH=Bird Density*Huntable Course Acreage*Harvest Rate

For example, where bird density is 1.5 birds per acre and
a course is 550 acres with a 15% recommended harvest rate
allowable harvest would be:
AH=1.5 bpa *550 ac*0.15
AH=123.75=124 birds

Once the AC and AH are established for all courses, we
closely monitor both harvest level and number of times a
course is hunted during the hunting season. When either
target is reached, hunting stops on these courses in an effort
to limit adding undue stress on bobwhites and population
abundance — a proactive and conservative approach to
sustainability. With all that said, there are exceptions to these
rules, so that on really high bobwhite-density sites, it remains
unclear how many times a course could be hunted, and
how many birds can be harvested, before negative effects are
observed. Similarly, density dependent factors may contribute
to bobwhite demographic response to harvest — i.e., bobwhites have the ability to crank out high numbers of offspring
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Figure 3a and 3b. Effect of the number of hunts and harvested individuals on hunt success the following year where during poor weather years
for (a) the number of times hunted and (b) the number of birds harvested both impact hunt quality the following year; the indirect effects of
hunting was more than 2 times more predictive of population change than number of birds harvested.

and procure several mechanisms for population regulation
through reproductive plasticity such as male incubation,
brood amalgamation, and multi- and double-clutching.
An additional management challenge related to hunting
pressure and its associated effects on bobwhite demographics is the resulting tightening of the rate of return to a quail
course as the season nears the end and courses are “taken
off-line” for the season. At the beginning of the season, the
number of hunts per week starts out slow and occurs at a slow
pace. A typical return interval, or the time between the 1st, 2nd,
3rd, etc. hunts on hunting courses in the Red Hills begins to
increase across the season. This is only exacerbated by courses
dropping from the rotation, because either the harvest limit
or the maximum number of hunts for that course have been
met. Where a quail property might have a 30-day return
interval on a course in the early season, by season’s end, the
return interval can approach < 14 days. Therefore, one can
easily see how the speed or velocity of the course rotation
Course Rotation Velocity (CRV) - “The phenomenon not the Honda”
Season Begins

Time

Season Ends

Course Rotation

21 Total
Courses

10 Remaining
Courses

Return time to course is reduced at an increasing rate through the season

Figure 4. Course Rotation Velocity (CRV) diagram. At the beginning
of the season all courses are available to be hunted with rotation
constraints, but as the season progresses and courses are hunted and
birds are harvested courses are taken “off-line” to minimize overpressuring and over-harvesting.

increases, as the total number of available courses decreases.
We describe this as Course Rotation Velocity (CRV), and are
working diligently to create some way of illustrating this data
point. Graphing or modeling this phenomenon will greatly
aid properties managed for quail with scheduling and planning. Ideally, maintaining a constant CRV for the season will
help us to avoid ending the season prematurely.
REVENUE STREAMS, CONSTRAINTS,
SUSTAINABILITY, AND ALL THAT JAZZ
On Osceola and Tallokas, Red Hills hunting properties, we have recognized for some time that there was
still “meat on the bone” so to speak, when it came to the
surplus or difference between our actual number of halfday hunts and our potential maximum number of halfday hunts. We also saw this potential surplus of available
half-day hunts as an opportunity to tap into an alternative
revenue stream in the form of leased hunting. To manage
hunting pressure, using pre-season population estimate to
determine the maximum number of hunts by course for a
season, in the best of years, (population wise), we could
sustain a maximum of 147 half-day hunts. On the other hand, during challenging years (population wise), we
possibly can only sustain 84 half-day hunts. This generalization is only to illustrate what the very maximum and
minimum hunt number might be for the amount of quail
acreage we have on both properties combined. The reality,
however, is the true maximum number of annual hunts
for most years will fall somewhere in the middle of the
range.
Several factors can constrain our ability to maximize hunt
opportunity and hunt success. Accessing all the “meat on the
bone” from one year to the next is a delicate, but important
task for the manager to consider. Primary constraints related
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to labor, livestock, and equipment top the list, but
also other factors would include timbering, timing of
prescribed fire, predator control, and weather. Outside
of timber, our hunting can be the greatest revenue-producing resource year-in and year-out, but only if
managed properly. To be sustainable, just like timber
production, it must be well managed. We have found
that taking a conservative, adaptable approach to
hunting will consistently produce quality annual bird
numbers and keep those coveys rising year after year.
TAKE HOME POINTS
• Science is beginning to support some of the” old
school” approaches to quail management.
• Managing both harvest and hunting pressure is the
key to consistent year to year quail hunting.
• Increased predation as a result of hunting pressure
helps to explain helps to explain year to year quail
population fluctuations.
• A solid estimate of pre-season quail population
density is critical in setting harvest rates and
maximum number of hunts by course.
• The grid count census method is the best approach
to obtaining a population estimate.
• Dog training, while an absolute necessity, must
be closely monitored and managed to mitigate
pressure.
• Hunting ends on courses when either the harvest
limit or hunt limit has been met.
• The challenge of CRV comes into effect as the
season’s end nears.
• More hunts later in the season have greater negative
impact on bobwhite survival and greater impact on
population growth rate.
• Skewing harvest and hunt pressure to earlier in the
season would ostensibly be a more conservative
management approach to harvest and hunting
impacts on population size.
Maximizing hunting is constrained by:
• Total number of quail acres and annual population
size;
• Hunt course size (acres) – larger courses can sustain
greater hunting pressure;
• Amount of labor, livestock, and equipment;
• Hunt scheduling – hunts are skewed to the backend of the hunting season. Once calendar days in
the early season are gone, you can’t get them back.

PHOTOS BY BRIAN GROSSENBACHER
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Evaluating Bobwhite Behavioral and Demographic Response
to Hunting Pressure
Project Collaborators: Kyle Magdziuk, Theron Terhune and James Martin

Northern bobwhite are a delicacy of the Red Hills region
and Albany area for many predators — from humans to
raptors to meso-mammals. However, a scientist of old, Val
Lehman, suggested in a publication from the 1930s that humans were the worst “predator” of quail. If he was correct
then, I wonder how much more is he correct today? Aside
from the impact humans have had on the landscape regarding habitat loss, fragmentation and degradation, harvest
effects can dramatically impact bobwhite demographics and
population dynamics.
Over the past seven years, we have conducted three
different research projects studying various aspects of hunting
such as (1) grid-blocking, (2) detection rates of coveys using
bird dogs and covey evasion strategies, and (3) bobwhite stress
levels and reproduction consequences of late season hunting.
Although we have learned a lot from these studies, we have
only just scratched the surface, and merely seem to ask more
questions than we have provided answers, when it comes to
the effects of hunting pressure on bobwhite demographics
and population size.
Indeed, we have learned that bobwhite coveys respond to
hunting pressure and certain stimuli (e.g., hunting party) differently through behavioral shifts in foraging (both time and
duration), home range location and size, and evasive strategies,
such as response time to hunters and flushing, versus running
or holding. In particular, when a shotgun is discharged during
a hunter-covey encounter, a covey’s behavioral response is
greater than when a shotgun is not discharged. We have also
discovered that the indirect effects of hunting pressure oftentimes have greater consequences on over-winter survival than
direct harvest via the shotgun. The million-dollar question
then is, how much harvest can a population on a property
sustain?
When it comes to harvest there are two competing
ecological hypotheses of harvest impacts on survival and
population dynamics: compensatory and additive. Under
the hypothesis of compensatory mortality, which, by the
way, was originally developed from studies on bobwhites, it is
assumed that there is a surplus of individuals (bobwhite) that,
if not harvested, would die from other causes (natural avian
predation, for example). This surplus could arguably then be
harvested without negative consequences to population size.
Conversely, the additive mortality hypothesis suggests that
harvest mortality is additive to natural mortality, reducing the
overall survival rate. The concept of compensatory mortality
is the basis of sustainable harvest theory, and has been used

Lead Wildlife Technician, Kyle Magdziuk, at Tall Timbers

to set harvest levels for many species, including bobwhite.
Therefore, if hunting mortality is compensatory, it would
be beneficial for managers to know the threshold of harvest
rate above which the population would be adversely affected.
These theoretical constructs, however, ignore two important
aspects: crippling loss and indirect effects (aka pressure effects)
associated with harvest. For bobwhite, crippling loss and
attrition rates associated with indirect harvest effects have not
been adequately quantified.
Whereas over-harvest is rarely an issue on Red Hills and
Albany plantations, crippling loss and direct and indirect
harvest effects both can influence breeding abundance and
subsequently fall abundance. Some common questions we get
are (1) how many times can a course be hunted without being
detrimental to the population; (2) should hunting pressure be
distributed evenly across the hunting season; (3) how much
time should be allowed between hunts on a particular course;
(4) how late can I hunt without impacting negatively impacting (natural) survival of individuals in a covey; and, (5) how
much crippling loss is too much?
Consequently, the purpose of this study is to begin answering some of these questions relevant to hunting pressure
effects on bobwhite. In particular, we will be evaluating how
– HUNTING PRESSURE CONTINUED ON P 24
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repeated pressure from hunters (a) using
bird dogs with and without a shotgun,
and (b) encounter time (of day) will influence bobwhite covey behavior, survival,
and reproduction. This study is the first
in a series of 3–5 studies over the next
8–10 years where we will begin to isolate
certain aspects of hunting to better understand the implications of hunting pressure
on bobwhite demographics, hunt quality/
success and population dynamics.
Figure 1. Additive and Compensatory harvest
has consequences on bobwhite demographics
and population size. Additive harvest predicts
a reduction in over-winter survival beyond
natural mortality due to harvest effects, where
compensatory harvest predicts over-winter
survival would be unaffected by harvest effects.
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Understanding How Stress Associated with Extended Capture
and Handling Time Impacts Bobwhite Translocation Success
Project Collaborators: Amanda Schmidt, Brad Dabbert and Theron Terhune

The success of bobwhite translocation is predicated on individuals remaining on the target release site and survival of
founders. In particular, reproductive output in the months
immediately following a translocation must occur at rates
sufficient to achieve population growth. Therefore, the timing
of translocation is important to leverage the high reproductive potential of bobwhite, while recognizing their low natural
survival rate. Our research has demonstrated that translocation works very well, but most of our translocation projects
have been over short distances (<250 miles) from source sites
to release sites, making transport times reasonable to minimize potential stress associated with extended capture, handling, and transport times.
Stress is an inherent part of capturing and translocating
wild animals and bobwhite are no exception. As part of their
natural fight-or-flight response, birds experience stress when
captured and especially held in captivity. This stress response
can be acute, but is most often limited to non-existent,
when bobwhites are captured and released as part of normal
research and monitoring procedures, because handling and
holding times are limited (<12 hours). However, translocation
generally requires some period of holding, potentially multiple handling encounters by humans and extended transport
times before release.
Given range-wide population declines, and local and
regional extirpation of bobwhite, sources of wild bobwhite for
translocation are limited to only a few places, such as the Red
Hills in Georgia and Florida, Albany area in southwest Georgia, Kansas in the Midwest, and places in Texas. As a result,
long-distance (>250 miles) translocations may be required to
access a reliable source
site of wild bobwhite,
resulting in extended
capture, handling and
transport times.
However, transfer of
birds from the wild to
captivity elicits a chronic stress state that leads
to physiological changes
in individuals, such as
reduced body weight, altered immune function,
and prolonged wound

MS Graduate Student, Amanda Schmidt, at Texas Tech University

healing. Obviously, these physiological responses could contribute to reduced survival of translocated birds, and supposed
reproductive consequences limiting population growth.
Our goal is to better understand limitations associated
with translocation of bobwhite and to determine best management practices for population recovery efforts range wide.
Specifically, we anticipate that our results will inform reintroduction science by fine-tuning a technique that has been
successfully used to restore bobwhite along the east Coast.
At the conclusion of our study, we hope to be able to
understand the efficacy of translocating individuals over long
distances, to disparate ecoregions, and heterogeneous habitats. Similarly, we will be able to provide insight as to the role
stress plays on translocation success. Without this knowledge,
translocation of individuals from Texas, Georgia and Florida
to other distant areas are highly suspect, and may have a high
probability of failure and potentially waste a valuable resource.
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Evaluating the Effectiveness of Nutritional Supplementation
for Northern Bobwhite Chick Survival and Recruitment
Project Collaborators: Nathan Eldridge, Brad Dabbert and Theron Terhune

Survival of northern bobwhite chicks post-hatch is one of the most important
yet understudied aspects of bobwhite ecology and population growth. The recent
publication of our long-term data stream of patagial (wing) tagged chicks demonstrates that their survival is dramatically low – only about one in three chicks
hatching during the breeding season are recruited into the fall population. In fact,
preliminary models indicate that at 10% increase in chick survival to 90 days of age
can produce nearly a 25% increase in fall bobwhite abundance. Therefore, understanding factors related to chick survival such as daily resource use, foraging habits
and growth and development are important to bobwhite population growth and
stability. Research on game birds clearly shows a precursor to quality chick growth
and development are protein-packed insects, especially those containing the key
ingredients of certain amino acids (e.g., methionine and cysteine).
Variability of insects has been observed spatially and temporally – both among
years and within a single season – on managed lands, which may impact individual chick growth and development as well as brood survival. Deficient sources
of insects across the landscape may result in poor feather development, as well as
slower growth rates, which would impede or delay chicks’ ability to evade predation
and/or thermoregulate. Random weather events, such as drought, can also hinder
population growth of insects, or severe rainfall events may limit their accessibility,
reducing the availability of this critical food item for bobwhite adults and chicks.
As a result, development of a pelletized food that can be distributed for chick
consumption may provide a reliable food source, delivering required ingredients for
maximizing growth and development of bobwhite chicks. The purpose of this project is three-fold: (a) develop and test the stability of a pelletized food containing the
proper nutrients required by bobwhite chicks for optimal growth and development;
(b) evaluate the pelletized food-color preference, consumption rates, and its effect
Figure 1

Nathan Eldridge, MS Graduate Student at
Texas Tech University

on chick growth and development on
pen-reared chicks; and, (c) determine
the consumption prevalence of distributed pellets by wild bobwhite chicks.
Visual clues, such as movement and
color, are used by birds to help the identify food. Several studies have shown
that certain colored food items are preferred or avoided by birds. In bobwhite,
studies have shown a preference for
yellow and an avoidance of greens and
blues, but other studies have produced
contradictory results. Since color preference is likely influenced by a variety
of factors, such as age and experience,
we tested three prevailing colors shown
in the literature to be consumed by
bobwhite chicks: red, yellow, and green.
Our preliminary results suggest that
bobwhite chicks consumed all pelletized
food regardless of color, with a bent
toward yellow and green (see Figure 1).
We found that growth and development
of chicks on our pelletized food ration
was consistent with insect-provisioned
diets in pen-reared chicks. Currently, we
are testing the stability and consumption rates of our pelletized feed on wild
chicks by broadcasting our feed nearby
radio-tagged broods, and collecting the
feces from brood roost sites.
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Evaluating Spatial Distribution of Supplemental Food
on Northern Bobwhite Breeding Season Demographics

Project Collaborators: Matthew Portwood, Alex Jackson, Clay Sisson, James Martin and Theron Terhune

Broadcast supplemental feeding is a common practice among
intensively managed quail plantations in the Albany area and
Red Hills region. “Industry standard” delivery of supplemental food incorporates meandering feed lines throughout the
quail woods, either using established roads or establishing
new feed paths directly in the upland habitat or a combination of both. In either case, a goal for managers using feed
lines is maximizing spatial coverage and accessibility of food
for bobwhite to improve demographic rates and population
performance. However, gaps in food distribution often occur
throughout the quail woods, so that more or less movements
by individual birds may be required to access this food source
which may impact individual survival, fitness and/or reproductive success. As such, reducing food gaps and bobwhite
movement should result in increased survival and/or reproductive performance.
The purpose of this project is to better understand the
effects of availability of supplemental food on northern
bobwhite breeding season demographics by adjusting spatial
distribution of supplemental food resources. The typical application rates of supplemental food are broadcast spreading
2 bu/acre/year on an average of 1.6 miles of feedline per 100
acres. This translates to an average rate of distribution of 5.13
bu per mile for each feeding, assuming 26 feeding sessions per
year. In an effort to reduce bobwhite movements and access to
supplemental food, we propose increasing the overall amount
of feedline, redistributing the feed spatially across the quail
woods to reduce (spatial) food gaps during the breeding season. Put another way, does doubling the amount of feedline
improve survival and reproductive output of bobwhite?
Doubling the amount of feedline can result in either a
reduced rate of distribution for each feeding period, or result
in more overall food per acre. As a consequence, doubling the
spatial food distribution, while keeping the amount of feed
Figure 1

Matthew Portwood, MS Graduate Student at the University of
Georgia

distributed per acre the same, will result in a reduced temporal availability of feed. Therefore, to understand whether
the amount of food or spatial distribution of food or both
impacts bobwhite demographics, we used the “industry standard” of 2 bu/ac/year, 1.6 mi/100 ac, and 5.13 bu/mile rates
of feeding as our reference on 1 hunting course, and applied
2 adjusted feed treatments (see Figure 1) on separate hunting
courses, to evaluate the effect on bobwhite demographics. The
2 treatments both double the distribution of feed lines during
the breeding season by adding roads, in addition to the feed
line in the woods. One treatment will keep the rate of food
distribution per mile the same, doubling the amount of feed
line and feed during the summer, and the other treatment will
double the amount of feed line, but reduce the rate of food
distribution per mile it is applied, so that the same amount of
feed is spread over a larger area.
On all three courses, radio-tagged birds will be monitored for survival and reproductive output, including brood
survival. We believe the outcome of this project will provide
increased knowledge on how best to broadcast supplemental
food to maximize bobwhite reproductive performance and
fall abundance.
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Northern Bobwhite Resource Brood Field Use and Survival:
Does Size Matter?
Project Collaborators: Sierra Sico, Theron Terhune and James Martin

Our understanding of factors impacting chick survival represents the largest gap in knowledge in bobwhite ecology. Deficient brood habitat, resulting in low chick survival, among
bobwhite managed landscapes is considered a major limiting
factor for bobwhite populations. We have also documented
that bobwhite population growth and fall abundance are most
sensitive to chick survival of any other demographic rates.
Quality brood habitat should provide an abundance of
insects, protective cover, and an open structure at ground
level to facilitate mobility and foraging. Broods also require
a mixture of herbaceous and woody cover for roosting areas
in close proximity to foraging grounds. The vegetation types
providing quality brood habitat for bobwhites are linked to
multiple factors, such as soil fertility, precipitation, timber
density, historical land-use actions, and proper application of
prescribed fire. On high-quality sites and quality soils, good
brooding conditions can be found in recently burned pine
woods. However, on sites with poor soils, more intentional
and intensive brood field management may be required to
provide good brooding conditions.
Our studies in the Albany area and the Carolinas have
shown that annually-disked “brood” fields distributed
throughout the uplands are highly sought out by broods
during the breeding season, because of higher insect abundance, availability, and accessibility, resulting in quality foraging opportunity and good cover. However, it is unclear as to

University of Georgia MS Graduate Student, Sierra Sico

how brood field size impacts chick survival and translates to
fall recruitment.
Brood field use by bobwhite chicks does not unequivocally improve chick survival and/or reduce foraging time,
thereby increasing vigilance. In fact, it appears that chick
survival may be similar for broods using fallow fields, compared to those using burned upland pine habitat, but field
size may impact both use and survival. For example, fallow
fields on our North Carolina study site are small and may
actually serve as a predator trap given their size (i.e., increasing field size may improve survival, but we cannot know with
the current data that we have collected). On the other hand,
if survival does not increase by brood field expansion then a
great deal of time and money could be wasted, both through
their establishment and annual maintenance.
This study will clarify chick survival in relation to field
size, foraging behavior, and roost site selection. In addition, this study should provide guidance on the proper field
expansion approach and illuminate potential limiting factors
for chick survival on the plantation landscape beyond brood
fields, where low quality soil conditions are an impediment to
growth of herbaceous vegetation in the upland pine woods.

Sierra Sico and Theron Terhune suture a radio onto a quail chick.
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Battling Bahiagrass
By Alex Jackson, Clay Sisson and Theron Terhune

A common concern we are frequently asked about is the prevalence and expansion of bahiagrass (Paspalum notatum), and
its impacts on bobwhite. While opinions on the importance
of its management vary as widely as the stars in the galaxy,
there is no denying that if left unaddressed, bahiagrass can
become a pervasive issue on the intensively managed quail
plantation in the Southeast. In fact, we have heard stories
from some long-time managers that it was common practice
to plant bahiagrass as food value for bobwhite, wild turkey
and other wildlife, in addition for soil erosion purposes. As
with any management action theses days, there seems to be
both positive and negative consequences—bahiagrass is no
exception. Although the seed is readily consumed by wild
turkey, quail and other wildlife, the negative consequences
often are counterproductive to maximizing habitat quality for
bobwhite.
Bahiagrass is a sod-forming grass species that is highly
adaptable across a wide range of soils and conditions, with a
strong propensity to outcompete more desirable vegetation,
especially when soil disturbance is common. This is problematic when managing for bobwhite in the Southeast, because
soil disturbance certainly has its benefits for improving and
maintaining vegetation conditions adequate for bobwhite.
Additionally, due to its sod-forming nature, bahiagrass can
impede the mobility of quail chicks, making them more susceptible to predation and potential overexertion, causing heat
stress and reducing survival, immune function, and foraging
efficiency.

While numerous managers in the Red Hills and Albany
regions have tested and applied a variety of chemical and
mechanical treatments to combat the spread of bahiagrass
and reduce it, little is known about the efficacy and longevity
of these treatments. Therefore, in an effort to provide science-based technical guidance on the management of bahiagrass, we developed and implemented a bahiagrass treatment
project on Dixie Plantation. In doing so, we relied on the
previous work and knowledge of private properties, and integrated that knowledge and even common practices into our
experimental study on Dixie.
PROJECT OVERVIEW
A first major step of this process was to systematically map
bahiagrass across Dixie. To do this, we randomly generated
15, five-acre plots on each hunt course on Dixie (n = 10).
Bahiagrass was mapped in 8 of the 10 courses, resulting
in 600 acres of total research plots. The mapping process
consisted of searching each five-acre plot in its entirety, locating and identifying bahiagrass. Each bahiagrass patch was
mapped using a GPS. Once the mapping was complete, we
calculated bahiagrass coverage within each hunt course. Then
treatment (receiving herbicide application) and control courses were randomly selected and can be seen in the map below.

Figure 2. Map of bahiagrass treatment courses on Dixie Plantation

Figure 1. Bahiagrass during growing season

Based on numerous discussions with managers and our
collective past experience chemically-treating bahiagrass we
established three prevailing herbicide treatments for experimentation.
– BAHIAGRASS CONTINUED ON PAGE 30
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within the control course where no chemical treatment was
applied.

• Treatment 1: combination of Escort® (Metsulfuron) and
Plateau® (Imazapic) applied between April and May.
• Treatment 2: only Escort® applied between April and May.
• Treatment 3: Arsenal® (Imazapyr) applied in September.
All treatments included crop oil concentrate as a surfactant. The treatments, rates and cost per acre can be seen in
Table 1 below.
After completing the chemical treatments, we remapped
bahiagrass in each treatment and control course the following
growing season.
RESULTS
We found that each of our chemical treatments were effective at reducing bahiagrass coverage. However, Treatment 3
(Imazapyr) was the most effective, resulting in a 78% decrease
in bahiagrass acreage, followed by Treatment 2 (Metsulfuron) with a 54% reduction and Treatment 1 (Metsulfuron-Imazapic) resulting in a 42% decrease in bahiagrass coverage. We documented a 12% increase in bahiagrass acreage

Treatment 1

Regarding desired vegetation response post-herbicide
application, Treatment 3 promoted the growth of forbs and
legumes (e.g., ragweed, partridge pea) the following growing
season, whereas Treatments 1 and 2 promoted the release of
native warm-season grasses, within the same growing season
of treatment application. The pictures below demonstrate
common vegetation response post-herbicide application for
each treatment. The pictures for Treatments 1 and 2 were
taken in July of the same year as application. The picture
for Treatment 3 was taken in July, the year after chemical
treatment.
SUMMARY
While monitoring of these sites is still ongoing, the shortterm prospects are good; the tested herbicide applications
were all successful in reducing bahiagrass. We recognize that
these are not the only effective treatments that exist to combat
bahiagrass, but they are treatments commonly implemented
on properites throughout the Red Hills and Albany regions.

Treatment 2

Treatment 1

Treatment 3

Treatment 2

Rate

Cost/Acre

Metsulfuron

2 oz/ac

$24

Imazapic

12 oz/ac

Crop Oil

32 oz/ac

Treatment 3

Rate

Cost/Acre

Metsulfuron

2 oz/ac

$24

$23

Crop Oil

32 oz/ac

$6

Application

$35

TOTAL

$88

Rate

Cost/Acre

Imazapyr

20 oz/ac

$15

$6

Crop Oil

32 oz/ac

$6

Application

$35

Application

$35

TOTAL

$65

TOTAL

$56

Table 1. Treatment rate and cost per acre of bahiagrass treatments used during the study
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For instance, there are a couple of solid and effective mechanical methods to reduce bahiagrass, such as deep (10-12 inch)
disking and planting, but the input costs are high, and the
long-term native vegetation conditions remain uncertain.
Deciding which treatment is right for you requires an
evaluation of the scope of the problem, property objectives,
potential alternatives, consequences, and tradeoffs, such as
cost and timing of application. While we will continue to test
and monitor effective treatments for reducing bahiagrass, we
learned from our experiment that numerous factors should be
weighed when making treatment decisions.
First, treating bahiagrass is not a one-and-done project —
it will most definitely require repeated application. But none
of our treatments 100% effectively controlled bahiagrass after
the initial application. While our treatments resulted in shortterm reductions, future applications will likely be necessary.
For instance, although Treatment 2 was slightly more effective
at initial bahiagrass reduction compared to Treatment 1, it
appears the longevity of Treatment 1 outlasts that of Treatment 2. This brings application cost into the equation.
Second, timing of treatment is critical. Although the
cheapest and most effective control method we tested was
Treatment 3, applying imazapyr in September leaves little
remaining cover, which often results in poor habitat conditions for the duration of the fall/winter season. This can be
problematic if maximizing winter cover is an objective or a
need on your property, and depending on the pervasiveness
of bahiagrass, treating too much area with imazapyr during
September could have devastating results. In contrast, treating
bahiagrass in April and May, as in Treatments 1 and 2, affords
a full growing season post-herbicide application for cover to
respond, which can be beneficial in many scenarios.
Third, the timing of treatment applications with manpower
constraints may foster or impede effective reduction of bahiagrass. For example, September is a busy time of year, ramping
up for hunting season and the onset of grid-blocking, so few
hands may be available to spray imazapyr. All these factors

and more will impact decision-making, as to which treatment
to apply for controlling bahiagrass, or any other undesirable
vegetation.
We hope to update you in the future on more long-term
results and potentially testing mechanical treatments in conjunction with chemical treatments of herbicides.
TAKE HOME POINTS & RECOMMENDATIONS
• Bahiagrass can be a pervasive problem on intensively
managed quail properties in the Southeast.
• Reducing bahiagrass to maximize the value of habitat for
bobwhite is not a one-and-done deal, but rather a longterm battle requiring a strategic and planned attack to
achieve and maintain success.
• Herbicide treatments are effective at reducing bahiagrass,
but variable success should be expected based on timing
of treatment, treatment type, and soil conditions
• Using a combination of spring and fall treatments across
a property will facilitate a broader, more effective attack
on bahiagrass reduction, and foster increased diversity of
vegetation response post-herbicide application.
• We recommend developing a plan of attack using a combination of treatment methods, for which mapping the
presence of bahiagrass will assist in focusing your efforts,
as well as monitoring the vegetation response to control
measures.
• We have found that pairing bahiagrass treatment with
burning will facilitate a more targeted and effective
approach for Spring burning — i.e., applying herbicide
treatments to areas that were burned that year (3-8
weeks prior) will result in less overall herbicide use and
more concentrated effort on bahiagrass.
• Applying fall treatments to areas that are unburned (and
that will be burned the following year) will facilitate
vegetation response the following spring/summer.

Tall Timbers’ Bobwhite Quail Management Handbook
EDITED BY WILLIAM E. PALMER AND D. CLAY SISSON

“The Tall Timbers’ Bobwhite Quail Management Handbook is an essential tool for anyone wanting
to understand the ecology and management of bobwhites in their eastern range. The authors
have done an excellent job of distilling years of scientific investigation, involving thousands of
bobwhites, into an easy to understand, but comprehensive guide of best practices for bobwhite
management. ... Novices and seasoned managers will both benefit from reading this handbook and
find themselves referring back to it as they make management decisions throughout the year.”

Tall Timbers’
Bobwhite Quail Managem
ent
Handbook

– C. Brad Dabbert, Ph.D., Burnett Foundation Endowed Professor of Quail Ecology,
Department of Natural Resources Management, Texas Tech University
7x10; 168 pp
$30.00 + S/H

TO PURCHASE VISIT: https://talltimbers.org/product/tall-timbersbobwhite-quail-management-handbook/

Edited by William E. Palmer

and D. Clay Sisson
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Making ‘Cents’ of Quail Management Costs Across Two Paradigms
By Brad Kubecka, Bill Palmer and Theron Terhune

In the last Quail Call newsletter, Theron Terhune and Clay
Sisson reported costs of managing a quail plantation in the
Red Hills and Albany regions. The article reviewed expenses
across multiple world-class plantations, including everything from salaries, equipment, fuel, and more. The average
management cost reported in the article was $94/acre, and
ranged from $69 to $120/acre. While many other metrics and
considerations were pointed out, the estimate of $94/acre was
perhaps the most profound — a number that our counterparts
managing in western (arid) regions have been quick to point
out is roughly 3 times more than their management costs for
bobwhite. Indeed, the cost per acre can be quite demanding,
but standardizing these costs on a per bird basis is important, when attempting to compare apples to apples, because
bobwhite abundance changes drastically from year to year in
western regions, compared to southeastern counterparts.
To standardize management costs between the two paradigms, we compared management cost per bird for the last
5 years between Tall Timbers and a hypothetical (but typical)
site in an arid region, using the equations from Terhune
and Sisson (2019). Comparing the last 5 years (2015–2019
hunting season) provides a perfect timeframe to capture the
classic irruptions of bobwhite abundance commonly observed
in arid regions of the West. We assumed January bobwhite
densities over the past 5 years in the arid region ranged from 1
bird per 18 acres to 1.5 birds per acre (Figure 1). January densities at Tall Timbers remained relatively constant, at roughly

Figure 1. Estimated management costs per bird (dashed lines) as it
relates to bobwhite density (bars) for two hypothetical management
scenarios when management costs are set to $35 per acre for arid
regions and $50 per acre for Tall Timbers.

0.8 birds per acre in January. We also assumed management
costs were constant for both regions, over time.
Since variation in landowner budget expense categories
exists, we compared 2 management cost scenarios for the arid
region — $35 per acre and $10 per acre. We assessed costs at
Tall Timbers at $50 per acre — much lower input costs than
that of a typical, more intensively managed plantation in the
Red Hills or Albany area. When management costs for the
arid region were set to $35 per acre, the average cost to produce one bobwhite was $265 per bird on the arid site and $66
per bird at Tall Timbers (Figure 1). At $10 per acre, the cost
of one bobwhite on the arid site was $75.62, still higher than
our estimate of $66 per bird produced at Tall Timbers (Figure
2). Well then, just how much would management costs need
to be to balance the 2 paradigms? Under our assumed densities and management costs for Tall Timbers, management
costs become balanced, when the arid site spent $8.75 per
acre on management.
We might take these metrics one step further and calculate the cost per harvested bird each year between our 2
sites. At a 15% harvest rate, the average cost per harvested
bird at Tall Timbers would be roughly $570 ($66 per bird ÷
(0.77 birds per acre x 15% harvest rate) = $570.91). On our
hypothetical site, cost per harvested bird would be roughly
$2,524, if management costs were $35 per acre and $720
per bird at $10 per acre. However, while harvest rates have
remained relatively constant at Tall Timbers, we might rea-

Figure 2. Estimated management costs per bird (dashed lines) as it
relates to bobwhite density (bars) for two hypothetical management
scenarios when management costs are set to $10 per acre for arid
regions and $50 per acre for Tall Timbers.
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sonably assume that harvest was minimized or halted on our
hypothetical site, creating an even larger discrepancy in the
cost per harvested bird.
Importantly, most plantations included in the $94/acre
estimate carry more than 1 bird per acre, year in and year out
(averaging 1.4 birds per acre in the Red Hills). Interestingly, this would equate to a management cost of $67 for each
bird produced, (similar to our Tall Timbers estimate with
lower cost input, albeit lower densities). However, assuming a
constant 15% harvest rate, the cost per harvested bird would
be lower on a site that produces 1.4 birds per acre (at management costs of $94/acre) vs. 0.77 birds per acre (at management costs of $66/acre), because more birds could be harvested on the site with higher densities (assuming the 2 sites are
the same size). Therefore, while management costs in the Red
Hills can be as low as $40–45 per acre, the relative return on
investment tends to be much lower due to fewer bobwhite
produced with less intense management. Intriguingly, nearly
16% of the annual management cost per acre (~$15/acre) on
our study sites, in the Southeast, are dedicated to feeding and
predator control. Our research has demonstrated that these
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management practices soften population fluctuations in the
Southeast, especially during drought years.
In summary, while the average management cost ($94/
acre) in the Red Hills is higher compared to the arid sites in
the southwestern portions of the bobwhite range, relative cost
per bird (produced and/or harvested) over the long-term (5 or
10+ years) is similar, given the fluctuating bird densities associated with environmental conditions in both regions. In the
Southeast, we have often observed that higher input costs can
result in more consistent bird numbers year in and year out.

THREE MAIN TAKE HOME POINTS ARE:
• As quail density increases, the cost per bird decreases;
• As harvest rates decrease, the cost per harvested bird
increases
• While arid regions can produce an incredible number of
birds with lower annual management costs in good years,
long-term returns tend to be similar between the two
paradigms due to drastically fewer birds produced during
bust years.

Thank you Kevin's Fine Outdoor Gear & Apparel
for supporting Tall Timbers at the
4th Annual Kevin’s and Holland & Holland Game Fair

Over $30,000 in contributions raised, benefiting the Tall Timbers' Game Bird Program

Thank you Kevin's!!
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What Does Male Bobwhite Whistling Mean?

PHOTO BY ALEX JACKSON

By Clay Sisson, Alex Jackson, Paul Grimes, Mark Sasser and Theron Terhune

The Tall Timbers Game Bird Program has been studying
the specifics behind the iconic “bobwhite” whistle for many
years, as well as how this calling can be used to help us track
bobwhite population levels. Obviously, this is the mating call
of the male Bobwhite, which is used to attract a hen(s), and it
is the call for which the species is named.
Calling begins as coveys break up in the spring, then ebbs
and flows throughout the summer. We documented these
peaks in calling behavior during the summer on multiple
sites, as part of Theron Terhune’s Master’s thesis, and showed
they correlated strongly with peak incubation of nests by
hens. This study further went on to show these peaks were
also strongly correlated to fall population density, therefore
providing utility as a population monitoring technique. Details of this work were published in the Quail VI proceedings
of the 2009 National Quail Symposium. (See publication
citation on the following page.)

There are several benefits and limitations with these surveys, but we began using them primarily to evaluate sites for
translocation purposes, assess population condition for new
owners or potential buyers/leasers, and/or determine success
of habitat improvements. Advantages of these counts include
one person being able to survey multiple points in one morning, and they provide an idea of expected fall abundance, well
before typical census time in the fall.
On some of these properties, we intentionally conducted
traditional fall covey call surveys from these same points in the
spring, thereby providing us with the opportunity to directly
compare spring and fall counts. Once again, we found a strong
correlation between the number of males heard at a point in
the spring, and the number of coveys heard at that same point
in the fall — if both counts were done at peak calling time. In
fact, this ratio was very close to 1:1, with each whistling male
or calling covey representing 0.1– 0.2 birds/acre.
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For example, 5 males (or coveys) heard per point would
equal about 0.75 birds per acre, and somewhere in the 7-8
males (or coveys) per point range would predict 1 bird/acre
in the fall. A limitation to these surveys, however, is that they
are just counts, which provide an index (aka an indicator) to
population size. Numerous factors can affect counts, which
may vary by site, such as terrain (e.g., topography), weather
(e.g., wind or fog), vegetation (e.g., dense trees), predator
context (e.g., raptor abundance), and presence of conspecifics
(e.g., other bobwhites). In spite of these limitations, we have
found that a strong predictive relationship exists between
spring point counts and fall density in most years and for
most properties.
Spring whistle counts work well in our area, because they
basically provide you with an index to spring breeding population size or “carry over” from the previous year. This carryover
is an important building block for any year’s fall population.
Despite the utility of these surveys to forecast fall abundance,
the relationship begins to break down (see Figure 1) as the
number of males calling per point approaches about 10, because at these higher densities, it becomes difficult to count individual males effectively and density-dependent mechanisms,
such as more birds calling, elicits more calling behavior. This
relationship is explained in more detail in an article published
in the Quail VIII proceedings of the 2017 National Quail
Symposium. (See publication citation at the end of this article.)
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Florida (CFBRI). The average number of males heard per
point across the board was 7.9, with a range <1 to 14. Many
of the properties on the lower end of the scale are “works in
progress,” where habitat improvements are new, translocations may be ongoing, or they are converting from pen-raised
birds. The high end of the scale is mostly long-established and
intensively-managed properties in the hospitable landscape of
Albany and Thomasville. There were obvious success stories in
all the regions surveyed this year, with individual properties
at or above the overall average in each region. An interesting
trend however was the properties outside the core peaked at
around 8-10 coveys per point, whereas core properties recorded counts as high as 12-14. This reinforces the importance of
landscape context in achievable quail densities, and provides
context for expectations of success in different regions.

Figure 2.

For more information on how to conduct and/or interpret these counts, please refer to Tall Timbers’ Quail Management Handbook or one of the publications listed below.
You can also contact one of our game bird biologists in your
region.

Figure 1.

The Tall Timbers Game Bird program conducts these
whistling male surveys on multiple properties every spring.
Figure 2 shows the distribution of these counts for 2020,
with each bar representing a different property. Surveys were
conducted this year on 38 properties that combined encompassed 228,000 acres in 5 southeastern states (AL, FL, GA,
NC, SC). About 40% of these counts were conducted by our
regional biologists in Alabama, Carolina (CRQP) and central

Terhune, T.M., R.G. Hamrick, D.C. Sisson, & H.L. Stribling.
2009. Summer Male Call Index Relative to Nesting Chronology and Autumn Density of the
Northern Bobwhite. Quail VI.
Proceeding of the National Quail
Symposium. Pages 54-64.
Sisson, D.C. & T.M. Terhune.
2017. Use of Spring Whistle
Counts to Predict Northern Bobwhite Relative Abundance. Quail
VIII. Proceeding of the National
Quail Symposium. Pages 248-253.
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BEYOND THE RED HILLS
Bobwhite Momentum Building in the Carolinas
By Paul Grimes, Regional Game Bird Biologist

Often true success is achieved when there is massive momentum building up to it. It is exciting to see how properties
participating in the Tall Timbers’ Carolina Regional Quail
Project are gaining massive momentum for bobwhite conservation and population recovery in the Carolinas. As bobwhite
management practices applied for years in the Southeast are
being transferred to and refined for the Carolinas, properties
in South Carolina and North Carolina are breaking population barriers thought by some to be unachievable outside
the esteemed quail belt of the Red Hills and Albany regions.
The Carolina Regional Quail Project serves properties ranging from middle Georgia through parts of Virginia. Private
properties managing for bobwhite in this area vary greatly in
geographic region, size, and landscape context. Nonetheless,
these property owners and managers are focused on their respective objective(s) and rapidly gaining momentum towards
achieving their goals.

Plantation (situated in Williamsburg county, South Carolina)
are reporting as many as 10 coveys moved per hour in a half
day of hunting, with an average of 5-6 coveys per hour. While
achieving bobwhite densities to support hunting numbers as
high as these in the Carolinas is certainly difficult, it is possible. There are no doubt different impediments to managing
for wild bobwhite in this part of the country, but focused
management, on addressing the immediate management
needs seasonally and ensuring all “boxes” are checked when
it comes to prescribed burning, brood field management,
supplemental feeding, etc., creates a series of “micro-successes”
that build momentum for an individual property. This, in
turn, creates a success story and case study for others to follow
suit. The relentless and complete implementation, of these
recommended practices, allows landowners and managers to
break through perceived population barriers in the Carolinas,
and over time, achieve excellent results.

Most of the properties participating in the Carolina
Regional Quail Project are intensively managed for recreational use, focused on wild northern bobwhite hunting — ALL
of the properties participating are being managed to restore
the proper application of fire to rehabilitate and maintain
an open pine savanna. Now just north of 100,000 total
acres (and growing) of ground being managed toward these
objectives, synergy for wild birds is mounting a charge that is
contagious in the region! As momentum builds and the new
“industry standard” for this region is adopted, interest and participation is also growing.

Alternatively, properties that are unable to completely
implement these practices, often observe marginal results at
best, mostly because the fundamental needs of bobwhite are
not effectively met at the level required to achieve and sustain
high densities. So, to the properties where numbers seem “out
of reach,” the question should be asked, “have we achieved
the fundamental needs of bobwhites on our property this
year?” and “have we consistently met these needs each year?”
If not, a follow up question should be asked, “How can we
achieve the fundamental needs of bobwhites on our property?”
Asking the right questions and dedicating resources to answering them is where the momentum starts. We can help you
answer that question for your property and work with you to
build momentum, achieve those series of “micro-successes,”
and research your wild bird objectives. Participating properties in the Tall Timbers’ Carolina Regional Quail Project are a
testament to the success that momentum yields.

Properties committed to implementing recommended
habitat, predation, and supplemental food resource management are ALL observing and experiencing wild northern
bobwhite population increases — some as much as 324%
in as few as 3 years! For these properties, the proof is in
the hunting season results, where places like Little Hobcaw

Conservation on the Move – Bobwhite Translocation
The Game Bird Program continues to impact the landscape
along the East Coast, conserving working lands and restoring
bobwhite across the range by both creating habitat through
our regional quail projects in Alabama, the Carolinas, central
Georgia, and central Florida. Following intentional management and habitat restoration, translocation serves as a conservation tool and a means to bolster quail numbers.

After the 2020 translocation season, we have now moved
more than 6,500 bobwhites, helping to restore wild quail
on more than 80,000 acres. In 2019 and 2020, in Florida, a
first ever in translocation history occurred, where quail were
moved from private lands to public lands on the Apalachicola National Forest, to understand how bobwhite navigate a
landscape managed largely with prescribed fire, and help to
identify limiting factors on public lands. 

OTHER NEWS
2020
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Alabama Quail Project Update
By Mark S. Sasser, Tall Timbers Alabama Regional Gamebird Biologist

Tall Timbers’ presence in Alabama officially began
in 2008, when they merged with Auburn University’s “Alabama Quail Project” in 2002. Modeled after
the Albany Quail Project in Georgia, the quail research was focused in the Hurtsboro-Union Springs
area; the historic “quail belt” region of southeastern
Alabama. When this satellite office closed in 2011, quail
plantation managers and landowners in Alabama continued
to seek quail management expertise from Tall Timbers from
time to time, but without any “official” localized presence in
Alabama until 2014.
In 2014, Tall Timbers began the first Alabama quail translocation project on Raymond Harbert’s Sedgefields Plantation
in Union Springs, Alabama. Clay Sisson began by working
cooperatively with Alabama Department of Conservation
and Natural Resources (DCNR). Serving as Alabama’s State
Quail Coordinator at that time, I was an enthusiastic partner
and along with DCNR Wildlife Biologist Steven Mitchell, we
relished the opportunity to work with Tall Timbers on wild
quail restoration in Alabama, and assisted with the project in
whatever capacity was needed (quail surveys, etc.). Steven’s career as a quail biologist traces back to the mid-1990s, working
with the Albany Quail Project and the Alabama Quail Project.
He now serves as the new DCNR Upland Gamebird Coordinator, and continues as a key cooperator with Tall Timbers’
quail projects in Alabama.

Spring and fall bobwhite surveys have continued each year since, documenting the continued
increase in quail numbers and translocation success.
The first hunting season in the fall of 2018 recorded
4 coveys/hour on some of the more successful hunts.
An interesting side note that also reflects the successful
bird numbers happened during the running of the National
Open Shooting Dog Championship on Sedgefields in February 2020. The winning dog found 9 coveys in the 90-minute
brace, with his brace mate being credited with 5 additional
covey finds. These 14 coveys pointed reflect an average of a
covey every 6.4 minutes.

The second Alabama translocation project began in early
2017, when Kevin Stump began managing his Triple Creek
Farm with quail as the target species (see photo). This 3,400acre property, located in St. Clair County, near Pell City, in
Northeast Alabama, was transformed from a dense, pine
forest into suitable quail habitat in less than 2 years. Triple
Creek Farm, having met the required habitat criteria for a Tall
Timbers translocation, received wild bobwhite during March
2019 and March 2020. The baseline surveys in spring and
fall 2018 (prior to the first quail release) had recorded zero
whistling males in the spring and only one covey for all seven
permanent listening stations combined in the fall. By Fall
of 2019, this had increased to 15 coveys heard, and recently
completed spring surveys in 2020, recorded 30 males whisThe first wild quail released on Sedgefields, and in Alabama, tling. With continued habitat management improvements
happened in March 2015, with subsequent releases in March
and the third and last bird release scheduled for March 2021,
2016 and March 2017. In the fall of 2018, 3 years after the
our expectations are that the quail numbers will continue to
first release, 54 coveys were recorded on 6 permanent stations,
increase exponentially.
showing an average of 9 coveys per station. These numbers
With the now known wild bobwhite translocation success
indicate a population of approximately 1.2 birds/acre.
of Sedgefields Plantation, and the growing success of Triple
BOBWHITE TRANSLOCATION CONTINUED –

We continue to observe translocation success on private
lands, and now are seeing that public lands can be successful
under the right conditions as well.
As part of our pay-it-forward translocation program, a
property in Alabama that received translocated quail in the
past became a donor of birds for translocation in 2019 and
2020 – a testament to the reality that translocation works!
For more information on our translocation efforts and
success stories see this year’s (2020) summer edition of the
eJournal, where we wrote an article titled: “March Mules –
Moving Bobwhite for Population Recovery.” We owe much
of our success to the handful of landowners so willing to
donate wild quail – thank you!

Creek Farm, Tall Timbers’ support has now grown in Alabama to 7 wild quail hunting properties totaling more than
45,000 acres.
We thank all of our Alabama donors for their generous
support, which allows Tall Timbers’ Gamebird Program to
continue its efforts to promote wild bobwhite restoration in
Alabama, by providing technical assistance to private landowners and managers. If Tall Timbers’ Alabama Quail Project
can assist you or for additional information, please contact
Tall Timbers’ Regional Gamebird Biologist Mark Sasser at
334-850-0824 or mssasser80@gmail.com.
Photo above – translocation in Alabama at Triple Creek Farm. (L to R)
Mark Sasser, Clay Sisson, Kevin Stump, and Steven Mitchell, DCNR.
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Central Florida Bobwhite Rangeland Initiative
By Geoff Beane and Theron Terhune

As stated in past issues of
this newsletter, the goal for this
initiative is — through long-term
adaptive management and research — to determine and develop
best management practices for sustaining high densities of northern
bobwhite, while promoting ecological diversity and improving the
long-term sustainability on ranch
lands in central and south Florida.
We are experiencing success, some
small and others large, in this region over the past three years
thanks to the hard work of many on the Tall Timbers Game
Bird Team, as well as scores of landowners and ranch staff. It
truly is a great effort that so many are coming together in the
name of bobwhite, cattle and wildlife.
Historically, the use of prescribed fire has been common
in central and south Florida ranches, but it has been used
primarily for fuel reduction and to promote grasses for cattle
grazing. However, we have found that most ranches have a
large portion of the acreage left in mesic longleaf pine and
central Florida slash pine flatwoods that are home to many
fire-dependent species such as bobwhite quail, eastern meadowlark and less prominent raptors such as Crested Caracara
and Mississippi Kite.
In many cases, cattle ranchers use this flatwoods acreage
for grazing in the winter and early spring months, while providing a molasses supplement to facilitate cattle-foraging on
roughage like saw palmetto, wiregrass, and little bluestem.
A common approach to burning these flatwoods is a
large-scale attack; ranchers would burn large scale (>100 acres
and often more than 500 acres at a time), to get the burning done as fast as possible. Where burning at this level did
reduce fuel loads and promote fire-dependent annuals and
perennials, the conditions for bobwhite were not ideal, but
they did exist in low to moderate numbers contingent on
spring and summer rainfall.
During the past 3-4 years we have worked to change the
culture of burning, shifting form a large-scale, burn-it-fast,
mentality to small-scale (<100 acres) to profit bobwhite. We
have seen tremendous response to small-scale fires, from
bobwhite to numerous grassland-obligate species, such as
eastern meadowlark. With over 2 million acres of potential
flatwoods habitat peppered throughout this pasture-grazing
landscape, central and south Florida ranches offer a plethora
of opportunity to cultivate high density bobwhite populations

with intense management. These
opportunities, as we have learned,
do not come without their challenges, but our experience over the
past few years is that when the right
conditions are provided for bobwhite, they will respond!
On our Escape Ranch study
site, the property had been managed historically for bobwhite quail
as the number one priority, with a
perpetual goal of obtaining “more
birds” … to have and to hold and, of course, to hunt!
We began implementing management strategies to thin
out the thick native grasses and saw palmettos by roller-drum
chopping, and increased fire return intervals by using smaller
acreage burns (e.g., target 40-60 acres). We also refined supplemental food provisioning and increased predator management intensity; and, the owner’s committed to developing a
top kennel of bird dogs. The combined results were excellent.
On Escape Ranch, the population has nearly doubled and the
owners experienced a near doubling in hunt success — going
from 2.9 coveys moved per hour in 2017-18 season to 5.2 coveys moved per hour in the 2019-20 season (see Figure 1). The
hatch looks to be strong again this year (2020), so we expect
another increase in bobwhite abundance this hunting season.
In collaboration with the University of Georgia, our
current and past research projects occurring at Escape Ranch
since 2017 are: “Cascading Effects of Hunting Disturbance
on Northern Bobwhite Behavior, Physiology, and Survival” by
Emily Prosser, and “Evaluating Predation Risk, Food Availability, and Thermal Environmental Conditions Relative to

Figure 1. Fall bobwhite density from 2017–2019 estimated from
covey counts at Escape Ranch in central Florida

2020
Water Level Change in Central Florida” by Andrew
Ward. The results from the former have implications for hunting season regulations in Florida, and
the latter should help to guide management in the
face of abundant rainfall commonly experienced in
central and south Florida. Stay tuned for the exciting
information from these studies to be published in
next year’s Quail Call and other publications.
A second research site in central Florida,
Yeehaw Plantation at Rollins Ranch (YP), began
in the spring of 2019. Rollins Ranch is the sixth
largest cow-calf operation in the country, where the
ranches’ improved pastures are managed for cattle
production and the native flatwoods are managed
for bobwhite quail production. YP has been intensely managed for bobwhite quail for many years,
and was home to Bubba Pearce and Hall of Fame
bird dog trainer Freddie Epp, until both retired. YP
offered a unique opportunity for a replicate study
site; it is the site of the first translocation project in
central Florida. The property was previously used for
release bird hunting. Ongoing research includes testing and refining long-distance translocation methods
for population recovery, hunt success and bobwhite
demographic variability associated with supplemental feeding using feeder versus feedline distribution,
cogon grass control methods, and reestablishing
native vegetation on treated cogon grass areas.
In attempt to disseminate information learned
from research and management, the Tall Timbers
Game Bird Program hosted a central Florida Fall
Field Day on November 15 at Escape Ranch. The
event was well attended and well received for the
first Tall Timbers’ hosted field days in this region in
many years. Topics discussed at the field day event
included basic bobwhite ecology and habitat needs,
prescribed fire and woods management, brood
ecology in the rangelands of central Florida, supplemental feeding and predator control for maximizing
bobwhites, and population monitoring techniques.
More than 50 quail enthusiasts braved the rain to
tour Escape Ranch and learn about managing for
bobwhites in cattle country. We hope to continue
to host the fall field day series on a 3-year rotation;
consider joining us in a couple years (Fall 2022), for
our next central Florida field day.
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Broadening our Wings:
East Texas Bobwhite Initiative
The Game Bird Program is excited about a new opportunity to
expand its regional efforts to the western extent of the longleaf pine
range, in the Piney Woods ecoregion of Texas. Recent pledges from
multiple benefactors, including private individuals and Park Cities
Quail Coalition, based in Dallas, have served as a catalyst to initiate
efforts to restore wild bobwhite to areas where populations have been
virtually extirpated for the past two decades. The opportunity falls at
the heels of recent regional expansion of the Game Bird Program in
central Florida and Alabama, where we have already seen astounding
success.

The goal of the East Texas Bobwhite Initiative (ETBI) is to replicate that success by working with public resource managers in the
region to bolster bobwhite populations on private lands and provide
technical assistance to private landowners.
The Piney Woods ecoregion encompasses approximately 13.5
million acres in the eastern portion of Texas. Though once offering
good hunting for bobwhite, today wild populations are mostly extirpated from the region. Roadside surveys for bobwhite (a common
index for population abundance), carried out by Texas Parks and
Wildlife Department beginning in 1976, were discontinued in the
Piney Woods in 1988, due to low abundance, whereas surveys continue in most other ecoregions.
The primary cause of the decline has been attributed to habitat
loss through changes in land use. Historically, the Piney Woods
consisted of longleaf and mixed pine–hardwood forests. The suppression of natural and prescribed fires, as well as conversion of native forest and rangeland to intensively managed timber stands and
exotic pastures are considered critical sources of habitat degradation.
– ETBI CONTINUED ON PAGE 40

• Link communities, tribes, businesses, state
agencies, federal agencies, and citizens to restore fire-affiliated ecosystems in the piney
40 woods
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• CONTINUED
Restore and– sustain northern bobwhite populaETBI
tions in East Texas

Program
objectives

Science

2020

We hope to lead the way in developing the science and build habitat cooperatives to restore and sustain northern bobwhite and fire dependent
ecosystems in East Texas. Please contact us if you want to learn more, have
questions or want to become involved.

Sustain

Restore

Limited sources of
Building habitat
We aim to conduct
pragmatic quail re- cooperatives on both birds decrease the
probability of popupublic and private
search in East Texas
lation expansion and
to provide land practi- lands is critical to
translocation of quail
ensuring habitat
tioners with informacan facilitate restoat a large-scale for
tion to better manage
ration efforts.
bobwhite.
for quail.

Tools

Outreach

Land management Educate and provide
tools will equip man- technical assistance
agers and land owners with management and
with easy-to-use maps, monitoring via site
apps, and support to visits, development of
effectively make man- management plans,
agement decisions. workshops and field
days.

Unfortunately, the region has attracted very little research or management attention for bobwhite in the past several decades.
Despite the circumstances, there is currently a surge of interest for restoring bobwhite populations in the Piney Woods of east
Texas. A key objective of ETBI is to foster a culture of prescribed fire to promote healthy forests in the region.
We have received generous lead gifts and pledges and are more than half-way towards our $3 million dollar goal for our
East Texas Endowment, to ensure perpetuity of a research scientist in the region responsible for building habitat cooperatives.
The program would expand in 2022 to include translocation efforts on areas that support high-quality habitat for bobwhite,
and research limiting factors on cooperating sites to promote effective management. To kickstart the efforts, the Gordy family
of Houston is supporting the nucleus of initial efforts on their 8,800-acre property in Polk County. We hope this site will serve
as a benchmark for others to join and follow their example. We are excited about the opportunity to broaden our wings and
facilitate bobwhite taking flight, bringing the covey rise back to the Piney Woods of east Texas. We would love to hear from
you; let us know if we can help you to bring bobwhites back to east Texas.
If you are interested in supporting or participating in ETBI, please contact Dr. Theron Terhune (tterhune@talltimbers.org)
or Dr. Bill Palmer (bpalmer@talltimbers.org) for more information.

FALL FIELD DAY RETURNS IN 2021
to
NILO PLANTATION - ALBANY, GA
IT MARKS THE
30TH ANNIVERSARY OF THE
ALBANY QUAIL PROJECT
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O Mother, Where Art Thou?
Parental Behavior Affects Survival of Bobwhite Offspring
By James A. Martin, Kyle Lunsford, and Theron Terhune

Management for bobwhites aims to manipulate vegetation to
create habitat, regulate hunting pressure and harvest, augment
the food supply, and influence predation. We can do all of
these things perfectly — absolutely perfectly — and bobwhites
will still die because of environmental conditions, such as too
much rain or drought. They will still get eaten by predators,
and in northern climates run out of food during heavy snow
and ice events. Like in the movie O Brother, Where Art Thou?
things will happen in uncontrollable and variable ways. In
addition to these mostly unmanageable events, individual
heterogeneity exists in bobwhite populations — in fact this
is the case for all animal populations — which may limit the
effectiveness of management actions.
What is individual heterogeneity? In the context of
animal populations, it means that each individual has a
different survival rate or reproductive rate under the same
environmental conditions. Put another way, each bobwhite
will respond to management and the environment in different
ways — some will be more fit, some will be laggards. We have
all shot that dumb bird that stayed behind too long. Don’t
feel bad about it, you were just facilitating survival of the
fittest! There is of course an average population response to
management actions and environmental conditions, but variation in the population does exist, which will cause inherent
variation in density on a property.
We were interested in how the variation in parental
behavior affected survival of bobwhite chicks. We have all
intercepted a bobwhite brood and the hen starts doing the
injury-feigning ‘broken-wing’ display, but other times the hen
pops up in a short flight. You may have even seen some birds
fly off or fly towards you in an aggressive nature. We hypothesized that these behaviors would give us a snapshot into individual variation in parental investment (or sometimes pairs
of adults), and relate to chick survival. We thought that bold
mothers and fathers would be more successful raising young
than the laggards.
How did we do it? We used a simple assay to elicit a reaction from bobwhite parents tending broods. We approached
young broods using telemetry and “bumped” them to get
them to react. We observed seven different behaviors from
adults and scored them based on the energy expenditure for
behavior(s) and how risky that behavior would be for the adult
themselves (Table 1). For example, an adult that ran away
from the “predator” (i.e., the human) was scored a “1” because
running is low energy for a bobwhite and the bird showed little-to-no interest in distracting the predator. Conversely, a bird

Score

Behavior

1

Run

Parent ran into cover immediately
and did not exhibit any injury-feigning or flight behaviors.

2

Fly Away

Parent flew away from the immediate area of the brood and exhibited
no injury-feigning or distraction
displays.

3

Labored Flight

Parent exhibited a short, labored
flight, and landed near the encounter
area.

4

Hold

Parent did not exhibit any distraction
or defense displays until observer(s)
were within 1 m of location.

5

Labored Flight with
Broken-Wing Display

Parent exhibited ‘Labored Flight’ behavior described above, while exhibiting the injury-feigning ‘broken-wing’
display.

6

Run with Broken
Wing Display

Parent went into a labored run while
exhibiting the injury-feigning ‘broken-wing’ display.

Approach

Parent bobwhite approached observers during behavioral observations.
Approaches either happened while
performing distraction displays or by
simply running at observers.

7

Description

Table 1. Brood defense behaviors exhibited by northern bobwhites
Colinus virginianus during simulated predator encounters conducted on
a private property in Brunswick County, NC, USA 2016-2017. The score
value indicates the subjective value each behavior was given to indicate
the amount of parental investment (larger values = greater investment).

that made an approach to the predator while performing risky
displays was scored a “7.” Birds exhibited a combination of behaviors too, such as doing a labored flight, then running with
a broken wing display. We observed as the breeding season
progressed, parents invested more in their broods (see Figure 1
for this pattern in behavior). This was expected because those
chicks are more valuable at that time, because less time exists
to produce another clutch of eggs, and hedging their bet on
surviving to the next year seems like a less risky proposition.
Lastly, we wanted to see how the behavioral proclivity of
adults to defend, related to survival of the chicks with those
adults. Chicks associated with adults that did not indicate a
high degree of investment (risk) had a daily survival rate near
93%, which is only a 11% survival rate for a month. However,
chicks associated with more defensive adults experienced close
to a 99% daily survival rate, which is about a 74% monthly
survival rate — that’s approximately a 63% difference in survival over a month. When the chicks have to ask, “O mother,
where art thou?” because she “RUNNOFT” that is a bad sign
for the future of those chicks!
– PARENTAL BEHAVIOR CONTINUED ON PAGE 42
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We will have limited influence on the
composition of individual behaviors
through our management. However, this
places an even greater emphasis to control
what you can control, giving the birds
the best opportunity to sort out who’s
the fittest. Proper application of management techniques, such as timber density,
prescribed fire, food supplementation,
predator control, and moderate harvest
to increase population size, will facilitate
a large population of more fit individuals.
Populations will still fluctuate across time
and spatially on the landscape, because
those laggards occupy space that likely
will have fewer birds in autumn, but consistent management is still paramount to
achieving your population goals.
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Game Bird Crossword Puzzle

Figure 1. Behavioral intensity of bobwhite
brooding adults throughout the breeding
season. An increase in aggressive or “risky”
behavior was observed later in the season.

Figure 2. Offspring survival (chick or brood) related to brooding adult’s proclivity to defend
(higher behavioral intensity score indicates ore “risky” behavior). Chick and Brood survival
increases as brooding adults exhibit more aggressive and bold defense behaviors.
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QUAIL RESEARCH
NEEDS
YOUR SUPPORT
Tall Timbers has a long and rich
tradition of leadership in quail research.
Beginning with Herbert Stoddard’s
study of quail life history over 80 years
ago, Tall Timbers has led the charge to
gain new knowledge that can be used
to improve quail management.
Today, novel research is greatly
needed to better understand bobwhites among new challenges and
economic constraints. The Game
Bird Program continues to be an
innovative leader in research and
management of bobwhites, and serves
as an important resource for those
who value the future of sustainable
populations of wild birds.
The Game Bird Program now
encompasses the Tall Timbers Quail
Management Research (QMR),
which conducts research on Tall
Timbers, Dixie Plantation and surrounding quail properties; the Albany
Quail Project (AQP), which conducts
research on quail lands around the
Albany, Georgia area; the Carolina
Regional Quail Project (CRQP), the
Central Florida Bobwhite Research
Initiative (CFBRI), and also research
projects in Alabama.
We hope you will consider
making a contribution to the Game
Bird Program. Our fundraising goal is
$690,000 in 2020 to support all our
projects. If you have supported these
projects in the past, please continue
to do so as we depend greatly on your
annual donations. Please earmark
your contributions for the appropriate
project. You can make your donation
online at our website here:
https://talltimbers.org/support-tall-timbers-program-specific-giving/.
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