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+ INTRODUCTION

The Greater Sage-grouse (Centrocerus
urophasianus) population within Jackson Hole has
been declining over the past 60 years (Holloran and
Anderson 2004). Currently, several unknown
population parameters may affect population models,
such as nesting productivity (and annual variation
therein), nest initiation and re-nesting rates, sex ratio
of chicks produced, chick survival, and annual sub-
adult and adult survival rates. While previous
research has investigated some of these demographic
parameters for the Jackson Hole sage-grouse
population (Holloran and Anderson 2004); those
estimates may not be adequate due to sample size
limitations. Further, there are new constraints on this
population due to drastic changes in the wintering
habitat from wildfires since those estimates were
obtained.

Different demographic parameters have
been suggested as the limiting factors for the grouse
population in Jackson Hole. Holloran and Anderson
(2004) proposed that an increase in female survival
and a large increase in fertility (production) would
result in an increase in overall population size.
However, using estimates from Holloran and
Anderson (2004), McDonald (2006) developed a
stochastic model that suggested adult survival was
the limiting factor for the Jackson Region, not
productivity. Both studies used estimate parameters
from other populations within their models and
suggested  better estimates of survival and
productivity were needed to refine those models due
to sample size constraints for data collected by
Holloran and Anderson (2004).
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We have been able to collect data to obtain
estimates of sub-adult and adult survival rates,
nesting success, re-nesting rates, and productivity for
the population of sage-grouse in Jackson Hole.
However, to obtain accurate population growth
models and to identify limiting factors of the Jackson
Hole grouse population, it is imperative to have
accurate estimates of all demographic information of
the population in question (McDonald 2006). As
such, we initiated a project to investigate the chick
survival rates in Jackson Hole to complete the sage-
grouse demographic estimates needed.

+ METHODS

We used our sample of previously radio-
marked females to locate nests during the spring and
early summer of 2009. Females were monitored
every 2-3 days to determine if they localized at a nest
site. Once localization occurred, we approached the
nesting female to within 30 m and circled the nest
location. We then monitored nesting females every
2-3 d from >100 m to determine when she left the
nest site. After the hen left, we returned to the site to
find the nest and determine the outcome of the
attempt by examining egg shell remains (Connelly et
al. 2003). If the nesting attempt was successful, we
located broods by radio tracking the brood hen from
2-6 days after hatching. Sage-grouse chicks were
caught by hand and 1.5 g radio transmitters
(Advanced Telemetry Systems, Insanti, MN; <4% of
chick body mass at time of capture) were placed on
all chicks captured (Figure 1). Prior to attempting
captures on chicks, we de-scented our clothing and
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wore rubber boots and gloves as a precaution against
later predator detection of the chicks due to handling
(Connelly et al. 2003). Transmitters were attached to
chicks wusing the suture method described in
Burkepile et al. (2002), as other methods of
attachment, such as backpack transmitters and
implants have proven to be unsuitable for fast-
growing, precocial species (Hubbard et al. 1996). All
chicks were released simultaneously to ease hens
gathering broods after handling (Burkepile et al.
2002).

Once outfitted, we re-located hens every 2
days and determined if the outfitted chicks were
within 40 m of the hens and therefore assumed to be
alive. If chicks were not located near the hen, we
exhaustively searched for the chick and examined the
surrounding area for transmitters/remains as evidence
of predators to determine cause of death (Hennefer
2007).

Figure 1. Outfitting chicks with transmitters.

+ RESULTS

We attempted to outfit sage-grouse chicks
from the first broods found in 2009. The first capture
attempt was on 11 June, five days following a
successful nesting attempt by a hen with nine chicks
hatched. Upon flushing, the hen acted with typical
defense behavior and flushed >20m away. We
immediately began searching the area for chicks and
only found one hiding below thick antelope

bitterbrush (Purshia tridentate). We placed this
chick in a holding bag while we exhaustively
searched the area for more chicks without success.
We outfitted the chick with a transmitter, took a
feather sample and released the chick within 15 min
after capture. On 12 June, we attempted to locate the
chicks from another hen that hatched six young two
days prior. Upon flushing the hen, we were able to
locate a total of three chicks and all were outfitted
with transmitters. On 22 June, we were only able to
locate and capture two chicks from a brood of nine,
two days post-hatch. Both were fitted with
transmitters.

We followed the first chick for a total of 59
days post-hatch and concluded this chick successfully
fledged. Of the three chicks in the second brood
captured, we found one chick transmitter 4 days after
attachment. There was no sign of the chick or
predation so the fate of the chick could not be
determined. On the same check date, the other two
transmitters from that brood were not with the hen
nor could be located. We subsequently flushed the
hen who exhibited no signs of having chicks (e.g.,
defensive behavior, flushing very short distances).
We determined this hen had lost her entire brood.
We were unable to locate the transmitters on a
subsequent telemetry flight. One of the two chicks
from the final brood was found intact with the
transmitter still attached two days post-capture.
Upon examination, we found a blockage in the
digestive tract but could not accurately determine
cause of death. The other chick’s transmitter was
found on the same day with no trace of the body or
evidence to suggest death or attachment failure.

+ DISCUSSION

Our original study plan to document chick
mortality and causes of death included outfitting all
chicks from every brood monitored during the 2009
field season (n = 68 chicks from 10 nests). We
quickly realized that we could not locate all the
chicks from a brood, as has been done in similar
studies (e.g., Burkpile et al. 2002, Gregg et al. 2007).
Based on that capture rate and the lack of information
gathered from mortalities, we decided the disturbance
to our study animals did not outweigh the cost of
gathering these few data. We subsequently
abandoned the remainder of the study.

A flush count at 30 days post-hatch
indicated the outfitted chick from the first brood was
one of four that survived the late brood-rearing
period. From the second brood outfitted with
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transmitters, we concluded that a predation event
likely occurred that caused the death of all chicks in
the brood. This is also supported by the fact we could
not locate two of the three transmitters which may be
indicative of a predation event (Gregg et al. 2007).
An early brood count from the final brood indicated
that at least two chicks from that clutch survived to
15 days post-hatch.

Based on early (15 days post-hatch) and late
(30 days post-hatch) flush counts, we estimate an
87% mortality rate during the early brood rearing
phase and of those who survive a 33% mortality rate
from the early to late brood-rearing period. Overall,
there was a 92% chick mortality rate based on brood
counts. This estimate is much higher than studies in
other areas based on telemetry data (Burkpile et al.
2002 74%, Gregg et al. 2007 78%, Hennefer 2007
78%). We, however, do not know the extent of brood
swapping or un-flushed chicks which may over
estimate our chick survival estimates based on brood
counts.

Hennefer (2007) also attempted to use
micro-transmitters on sage grouse chicks to estimate
survival and causes of mortality but found similar
issues to this study. In Gregg et al. (2007), the
researchers assumed that lost transmitters were a
result of predation and that transmitters found by
themselves with no evidence of the chick were not a
result of predation. These assumptions have obvious
implications for overall survival rates and may not
accurately reflect the truth of what happened. Similar
to our study, Hennefer (2007) found no unsuspected
causes of death and concluded that the cost of
increased stress to the study animals did not outweigh
the knowledge gained from the study, especially in
small and recovering populations. Jackson Hole
however is host to ca. 400 individuals and the sample
size of chicks needed to adequately address the
objectives of this study is unrealistic due to the
capture difficulties encountered.

It is our suggestion that in small populations
of sage grouse, such as Jackson Hole, that radio
transmitters to assess mortality for chicks should not
be used. Based on our limited observations, it
appears that gathering valid data on causes of
mortality is unlikely. Further, finding transmitters by
themselves lends to assumptions about chick survival
that may not be accurate. Coupled with the problems
we encountered catching full broods, we feel that the
discontinuation of this study was warranted and
estimates of productivity are better assessed using a
combination of brood counts and adult/juvenile ratios
during lek counts.
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