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indicated a negative interaction with this variable and nest success. The variables with the 

highest influence were 25Trl, lOOTrl, 100Trk, and 100MR (Table 3). 

Maintained roads were found at 100 m for only 9 percent of the nests from all 

sites combined. Because maintained roads were so common in the subset of models, we 

ran a second analysis using the same dataset to better examine the influences of the other 

variables excluding maintained roads. Twelve of the 30 models without maintained roads 

had a b. Alec'::; 4 (Table 4). The summed Akiake's weights for the 12 models was 0.756, 

suggesting that we are roughly 76% sure that the best model was in the subset of models. 

The 12 selected models ranged from 2 to 4 variables with no one variable or model 

standing out alone in the analysis. Variable importance appeared similar, with 25Trl, 

100Trl, and 100Trk found in the three models with b. Alec < 2. 100Trl was the most 

common variable in the subset and also had the heaviest Akaike's Weight followed by 

100Trk and 25Trl (Table 3). Directions of influence for the variables stayed the same as 

the first subset. The mean differences in the variables tested and maximum detectable 

differences are provided for reference (Appendix E). 

Nest Use vs. Availability 

The best subsets analysis selected 5 of 30 models (Table 6). The summed 

Akiake's weights for the 5 models was 0.893 suggesting that we are 89% sure that the 

best model was in the subset of models. The models ranged from 3 to 4 variables with no 

one variable or model standing out alone in the analysis. Akaike's Weights were fair for 

the 3 models with a b. Alec'::; 2, suggesting that the best model is likely in this subset. 

The model with the heaviest Akaike's weight included 50Trl, 25Trk, and 100Trk. 

Variables 25Trk and 100Trk were found in all five models. The analysis suggests that 

presence of all the variables had a positive influence on nest selection except 100Trl and 

100Trk (Table 6). The direction of influence for 1 OOTrk was positive in all models in the 

best subset and 87% of the 15 models where it was present. The variables with the 

highest RI were 50Trl, 25Trk, and 100Trk. The mean differences in the variables tested 

and maximum detectable differences are provided for reference (Appendix E). 
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DISCUSSION 

Measurements and Methods 

We feel that our method of measuring along circumferences around nest and 

random plots was the most complete way to determine distance categories for corridors, 

for use in logistic regression models. However, this method did have drawbacks. The 

regression analysis requires that the same data set be used for all models in order to make 

inferences, such a relative importance, in relation the same corridor type at a different 

distance or a different corridor type. As a result, randoms and nest sites could not be 

examined separately when corridors crossed both outer and inner circles. Inevitably, the 

influence of a corridor at the outer distances is influenced by corridors present at closer 

distances when present. It is suspected that this would result in the influences of some 

variables not being detected. However, due to our large sample sizes for nests, we feel 

that our method still adequately capture the influences of the variables measured. Due to 

this caveat our results should be view as exploratory research. 

Nest Predators 

Mid-sized mammalian carnivores were the most important sage-grouse nest 

predators for all of the study areas. The 2 primary mammalian nest predators in order of 

importance were American badgers and coyotes. Although we did not identify avian 

predations as a significant source of nest destruction, common ravens (Corvus corax), 

American crows (Corvus brachyrhynchos), and magpies (Pica pica) were likely the most 

important avian nest predators. 

Nest Success 

Our data suggests that the presence or absence of roads and livestock/wildlife 

trails influenced sage-grouse nest success. Almost all models for the successful versus 

unsuccessful nest analyses were included in the best subset of models. The variables and 

models appeared to have a similar low strength for predicting nest success, although the 

goodness-of-fits tests suggest that the models did fit the data and improve predictability. 

Important predictors for nest success were trail absence at 25 m, trail presence at 

100 m, and 2-track or maintained gravel road presence at 100 m. If trails are attractive to 
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sage-grouse nest predators for traveling andlor foraging, it seems feasible that trails 

closer to nests would increase nest destruction probabilities, and trails further away 

would draw predators away. Trail presence at 50 m had little influence on nest success 

which suggests that 50 m may be a threshold distance, with trails closer having negative 

effects and further having positive effects. The use of trails by mammalian carnivores, 

particularly canids, is abundant in the popular trapping literature, although only alluded 

too in the scientific literature. This is likely because micro site habitat selection of 

American badgers and coyotes is difficult to obtain due to their crepuscular and nocturnal 

foraging habits, aversion to humans, and mobility. 

Two-tracks and maintained gravel roads may represent an aversion to sage-grouse 

nest predators. It is legal to hunt and trap many sage-grouse nest predators in Wyoming 

such as badgers, coyotes, red fox, bobcat, and crows. It is likely that hunting or trapping 

occurs to some degree in each of the study areas, providing sufficient stimulus to avoid 

human travel corridors. The activities of hunters, trappers, and poachers is often elevated 

in areas with high road density (Bennett 1991). The relative importance and presence of 

road variables in the top models suggests that maintained roads have a stronger effect 

than 2-tracks, further suggesting that levels of human use may be directly related to 

increased nest success probabilities at 100 m. 

All two-tracks of various qualities were grouped together for this analysis and it is 

likely that they represent a wide range of effects depending on the physical structure and 

amount of human use. Influences were generally small for 2-track presence within 25 m 

of the nest. If lightly used 2-tracks act as predator travel corridors and heavily used 

2-tracks act as an aversion, two-tracks at 100 m could improve success either by drawing 

predators away from nests to the road or pushing them far away from the road when nests 

are close. This scenario depends on the assumptions that predators use and avoid roads 

and that aversion distance effects could be greater than attraction. 

Nest Selection 

Nest selection near Lander was positively influenced by trail presence at 50 m and 

2-track presence at 25 m, and negatively influenced by 2-tracks at 100 m. The absence of 

2-tracks at 100 m appears to be conflicting, although it likely suggests that 2-tracks are 
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present more often at random sites than nest sites. It may be that when 2-tracks are 

present at nests, they are closer. 

Sage-grouse nests are found in areas with high shrub canopy covers and heights 

(Heath et al. 1998, Holloran 1999, Aldridge and Brigham 2002), which are commonly 

found in more mesic topographic depressions such as valleys, saddles, and draws. These 

areas might also concentrate trail and 2-track development. Topographical least-effort 

pathways dictate cattle trail formation (Ganskopp et al. 2000). Determining if nesting 

sage-grouse select for livestock/wildlife trails and 2-tracks or areas associated with these 

corridors will require further investigation. 

Trails and roads could constitute a shrub canopy opening that improves the 

availability of forage and decreases the amount of time hens forage during incubation. It 

is suggested that narrow openings in sagebrush canopy cover due to disturbances may 

improve the production of forbs eaten by sage-grouse (Braun 1998). Holloran (1999) 

found that the availability of food forbs tended to be greater at successful nests and hens 

at successful nests tended to spend less time foraging during incubation. It is may be that 

nest site selection and nest success near roads is related to micro site forage availability. 

MANAGEMENT IMPLICATIONS 

Our results suggests that sage-grouse nest success was not reduced due to 2-track 

and maintained gravel roads, and may have been increased, especially near maintained 

roads. Also, sage-grouse nest success may be adversely affected by livestock trailing, 

particularly within 25 m. Livestock management has been shown to influence trail 

densities (Walker and Heitschmidt 1986) and increases in trail densities might reduce 

nest success. Livestock and wildlife management efforts that focus on allowing sufficient 

recovery of vegetation, may increase nesting success by reducing trail abundance. 

The development of roads is a major sage-grouse management concern though 

out the species range, especially where associated with mineral development (Braun 

1998). Mineral development areas with higher road densities have been found to 

influence breeding and nesting behavior in sage-grouse (Lyon 2000). Our data suggests 

that roads at the levels studied at our three study areas during the study duration, were not 

reducing sage-grouse nest success. Because this is the first in-depth study to look at 
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maintained road, 2-track, and livestock trail influences on nest success, further research 

must be done before broader conclusion can be made. Future sage-grouse research in 

high road or trail density areas should take into consideration the potential for corridor 

influences on nest success. 
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Table 1. Nest predator identification at 167 Sage-grouse nest sites near Lander (Land), 
Kemmerer (Kemm), and Pinedale (Pine), Wyoming from 2001 to 2003. Confirmed 
(Conf.) nest predator species had nest and egg destruction evidence with track or hair 
identification. Suspected nest predator species (Susp.) lacked conclusive hair or track 
identification evidence. Unknown mammalian carnivores (Unknown Mamm.) were 
mammalian carnivore nest destructions not identified to species. Non-mammalian 
carnivore nest destructions (Non-Mamm.) had punctured eggs or no eggs, no nest 
disturbance, no hair, and no mammalian Tracks. Predators keyed to species were 
American badger (Taxidea taxus), Coyote (Canis latrans), red fox (Vulpes vulpes), and 
bobcat (LJ!..nx rufus). 

Land. Kemm. Pine. Total {%} 
Confirmed 7 4 5 16 (10) 

Badger Suspected 7 14 39 60 (36) 
Total 14 18 44 76 (46) 

Confirmed 3 5 2 10 (6) 
Coyote Sus.Qected 7 0 3 10 (6) 

Total 10 5 5 20 (12) 
Confirmed 0 1 0 1 (1) 

RedFox Suspected 0 0 2 2 (1) 
Total 0 1 2 3 (2) 

Confirmed 0 1 2 3 (2) 
Bobcat Suspected 0 0 0 0(0) 

Total 0 1 2 3 (2) 
Confirmed 9 22 5 36 (0) 

Unknown Mamm. SusJ2ected 0 0 0 0(0) 
Total 9 22 5 36 (21) 

Confirmed 31 46 58 138 (83) 
TotalMamm. Sus.Qected 0 0 0 0(0) 

Total 31 46 58 138 (83) 
Confirmed 0 0 0 0(0) 

Non-Mamm. Sus.Qected 9 4 16 29 (17) 
Total 9 4 16 29 (17) 
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Table 2. Analysis oflinear corridor presence at sage-grouse successful (n=104) vs. 
unsuccessful (n=149) nests near Lander, Kemmerer, and Pinedale, Wyoming from 2001 
to 2003. Logistic regression was used with small sample Akaike's Infromation 
Criterion (AICc). The best subset of models was selected using difference in AICc 
(~AICc) <4. Corridor variables include livestock/wildlife trail presence (Trl) at 25,50, 
and 100m from the nest, 2-track road presence (Trk) at 25 and 100m from the nest, 
and gravel maintained road presence (MR) at 100m from the nest. Maximized Log 
likelyhood (-2 In [LD, the number of parameters (K), AICc, ~AICc, and Akaike's 
weights (Wi) are presented. 

Model. -2 In [LJ K AlCc ~Cc Wi 
25Trl*, 100Trl, 100Trk, 100MR 325.006 5 332.463 0.000 0.157 
25Trl *, 100Trl, 25Trk, 100MR 326.614 5 334.071 1.608 0.070 
25Trl *, 100Trl, lOOMR 327.74 4 334.081 1.618 0.070 
IOOTrl, lOOTrk, 100MR 328.372 4 334.713 2.250 0.051 
50Trl "', 1 OOTrl, IOOTrk, IOOMR 327.582 5 335.039 2.576 0.043 
25Trl*, 50Trl'" , 100Trl, lOOMR 327.736 5 335.193 2.730 0.040 
25Trl '" , 1 OOTrk, IOOMR 329.214 4 335.555 3.092 0.033 
lOOTrl, 25Trk, IOOTrk, lOOMR 328.188 5 335.645 3.182 0.032 
IOOTrk, IOOMR 330.472 3 335.715 3.252 0.031 
25Trl * , 1 OOTrl, IOOTrk 329.57 4 335.911 3.448 0.028 
lOOTrl,25Trk,100MR 329.658 4 335.999 3.536 0.027 
25Trl*, 50Trl, IOOTrk, IOOMR 328.66 5 336.117 3.654 0.025 
100Trl, lOOMR 330.992 3 336.235 3.772 0.024 
25Trl*,25Trk, lOOTrk, IOOMR 328.884 5 336.341 3.878 0.023 
25Trl*,25Trk, lOOMR 330.006 4 336.347 3.884 0.022 
25Trk, IOOTrk, IOOMR 330.118 4 336.459 3.996 0.021 
* Variables with negative relationships to nest success 
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Table 3. Relative importance (RI) and direction (-/+) of linear corridor variables for 
determining sage-grouse nest success at 104 successful and 149 unsuccessful nests near 
Lander, Kemmerer, and Pinedale,Wyoming (2001 to 2003). Variable relative 
importance was estimated by imposing Akaike's weights for each model on variables in 
that model and summing the weights for each variable from the representative set of 
models. Corridor variables include livestock/wildlife trail presence (Trl) at 25,50, and 
100m from the nest, 2-track road presence (Trk) at 25 and 100m from the nest, and 
grave I . t· d d (MR) t 100 fi th t mamame roa presence a m rom e nes . 

WithMR WithoutMR 
Variable RI RI 

25Trl 0.593 (-) 0.686(-) 

50Trl 0.287 (-1+) 0.364 (-1+) 

IOOTrl 0.675 (+) 0.796 (+) 

25Trk 0.335(+) 0.373 (+) 

IOOTrk 0.552 (+) 0.698 (+) 

lOOMR 0.848 (+) 
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Table 4. Analysis of linear corridor presence at sage-grouse successful (n= 1 04) vs. 
unsuccessful (n=149) nests near Lander, Kemmerer, and Pinedale, Wyoming from 
2001 to 2003. Logistic regression was used with small sample Akaike's Infromation 
Criterion (AICc). The best subset of models was selected using difference in AICc 
(MICe) <4. Corridor variables include livestock/wildlife trail presence (Trl) at 25, 
50, and 100m from the nest, 2-track road presence (Trk) at 25 and 100m from the 
nest. Maximized Log likelyhood (-2 In [LD, the number of parameters (K), AICc, 
~AICc, and Akaike's weights (Wi) are presented. 

Model -2 In [L] K Alec ~AICc wi 
25Trl*, lOOTrl, lOOTrk 329.57 4 335.91 o 0.184 
2STrl* ,SOTrl*, lOOTrl,lOOTrk 332.80 5 337.02 1.11 0.106 
2STrl*,lOOTrl,25Trk,lOOTrk 329.56 5 337.02 1.11 0.106 
25Trl*,lOOTrl 329.56 3 338.27 2.36 0.057 
lOOlrl, lOOTrk 333.02 3 338.42 2.51 0.053 
25Trl*,lOOTrl,25Trk, 333.l8 4 338.43 2.52 0.052 
25Trl*,50Trl*, lOOTrl, lOOTrk 332.09 5 338.57 2.66 0.049 
25Trl*, 50Trl, lOOTrl, 332.23 4 339.35 3.44 0.033 
lOOTrl,25Trk, lOOTrk 333.01 4 339.47 3.56 0.031 
25Trl*,50Trl*, lOOTrl, 25Trk 333.13 5 339.54 3.63 0.030 
50Trl*, lOOTrl, 50Trk, lOOTrk 332.08 5 339.67 3.76 0.028 
25Trl*, lOOTrk 332.21 3 339.75 3.84 0.027 
* Variables with negative relationships to nest success 
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Table 5. Analysis of linear corridor presence at sage-grouse nests (n=71) vs. 
available sites (n=120) nests near Lander, Kemmerer, and Pinedale, Wyoming, 
from 2001 to 2003. Logistic regression was used with small sample Akaike's 
Infromation Criterion (AICc). The best subset of models was selected using 
difference in AICc (~AICc) <4. Corridor variables include livestock/wildlife trail 
presence (Trl) at 25, 50, and 100m from the nest, and 2-track road presence (Trk) at 
25 and 100m from the nest. Maximized Log likelyhood (-2 In [LD, the number of 
parameters (K), AICc, ~AICc, and Akaike's weights (Wi) are presented. 

Model -:-2 In [L] K AICc ~ AlCc Wi 
50Trl,25Trk, 100Trk* 233.044 4 239.205 0.000 0.341 

25Trl, 50Trl, 25Trk, lOOTrk* 232.586 5 239.829 0.624 0.250 
50Td, 100Trl, 25Trk, 100Trk* 233.014 4 240.257 1.052 0.202 
25Trl, 100Trl, 25Trk, 100Trk* 235.756 5 242.999 3.794 0.051 
25Td, 25Trk, 100Trk* 236.952 4 243.113 3.908 0.048 
* Variables with negative relationships to nest success 
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Table 6. Relative importance (RJ) and direction (-/+) of linear corridor variables 
for comparing sage-grouse nests (n=71) vs. available sites (n=120) near Lander, 
Kemmerer, and Pinedale, Wyoming (2001 to 2003). Variable relative importance was 
estimated by imposing Akaike's weights for each model on variables in that model 
and summing the weights for each variable from the representative set of models. 
Corridor variables include livestock/wildlife trail presence (Trl) at 25,50, and 100m 
from the nest, and 2-track road presence (Trk) at 25 and 100m from the nest. 

Variable RJ 
25Trl 0.388 (+) 
50Trl 0.859 (+) 
100Trl 0.307 (+/-) 
25Trk 0.984 (+) 
lOOTrk 0.931(-) 
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CHAPTER 4. GRAZING SYSTEM AND LINEAR CORRIDOR INFLUENCES 
ON SAGE-GROUSE NESTING AND EARLY BROOD HABITATS: PROJECT 

SUMMARY 

Sage-grouse (Centrocercus urophasianus) populations have declined an 

estimated 45 to 80% range-wide since the 1950's (Braun 1998), with estimated declines 

of 33% range-wide since 1985 (Connelly and Braun 1997). Declines in sage-grouse 

populations are primarily attributed to declines in the quality and quantity of sagebrush 

habitats (Connelly and Braun 1997, Connelly et al. 2000). While nearly all of the 

sage-grouse's range has been grazed by livestock (Braun 1998), nesting and early brood 

habitats are thought to be the most vulnerable to grazing influences. Additionally, 

fragmentation of sage-grouse habitats due to ranching and mineral development is 

another concern for sage-grouse population sustainability (Braun 1998). Little direct 

evidence has been found linking livestock grazing to sage-grouse declines (Beck and 

Mitchell 2000), and few studies have been done on livestock grazing influences or habitat 

fragmentation influences. 

Our first set of objectives were to determine if reproduction was sufficient to 

offset adult mortality in a sage-grouse population near Lander, Wyoming. In addition, we 

wanted to determined important seasonal movements and habitats that influenced 

sage-grouse productivity. Our second set of objectives were to determine habitat 

components selected by nesting, successfully nesting, and early brood rearing 

sage-grouse females. Using the important habitat components, we examined 4 grazing 

systems for significant changes and trends in vegetative components important to 

sage-grouse seasonal use over the same periods. As a related objective we wanted to 

determine if forage use over the grazing periods directly related to reduced grass cover, 

and if grass cover in the fall related to grass cover in the spring. 

To accomplish the first two sets of objectives we radio-collared 101 sage-grouse 

hens from 2 leks and tracked them to seasonal habitats while monitoring reproduction 

from April to August and adult mortality year-long. Sage-grouse were monitored from 

2000 to 2003. We examined vegetation at 95 nests, 32 early brood sites, and 165 random 

plots on 4 different grazing systems surrounding the 2 study area leks. Grazing systems 

included a high intensity spring rotational deferred, a summer grazed moderate to light 
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intensity rest rotational (SR), a spring and fall grazed moderate to light intensity rest 

rotational (SFR), and a rested from livestock control (NG). The 4 grazing systems were 

compared for significant changes and trends in vegetative components important to sage­

grouse seasonal habitats. 

We found that brood survival was high, indicating that nest success was 

potentially limiting reproduction in this population near Lander. Fall chicks-per-hen was 

far below recommended levels and suggested that the population had been declining 

during the study. Using both mortality and reproduction, we estimated average annual 

declines of20% from 2000,2002, and 2003. Adult female survival was lowest in the 

spring during the breeding season, while breeding, prenesting, and nesting deaths 

accounted for 31 % of the annual deaths over 2 months. Survival rates for brooding and 

non-brooding hens were similar during the summer. Summer and fall survival rates were 

identical, with winter survival the highest at 91 %. 

Movements between seasonal habitats indicate that the population was migratory, 

with mean distances of 17.37 km to winter habitats and 16.87 km to the leks in the spring. 

Nest distances from the leks averaged 5.08 km away, with only 23% of the nests within 

3 km of the leks and 24% further than 7 km. The greatest nest success occurred around 

8 km from the leks with the lowest at S 3 km. 

Analyses of nest selection, nest success, and early brood habitats suggested that 

the habitat variables measured had little strength for predicting success. However, the 

variables did fit the data and improved predictability. The most important habitat 

components were total shrub canopy cover for nest selection and success, and early 

brood, residual grass height for nest success, and food forb cover for early brood habitat 

selection. Due to drought conditions, grazing system and forage utilization rates changed 

throughout the study. The rested and the SR systems best influenced sage-grouse habitat 

components. Only the SR and NG systems did not have increased bare ground cover 

during the study. In addition the NG system increased residual grass height. The SR 

system had no significant declines or increases in habitat variables important for 

sage-grouse habitats. The vegetative changes during the study were attributed to stocking 

rates and season of grazing rather than grazing system. 
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Our third set of objectives were to determine if the presence of livestock/wildlife 

trails, 2-track roads, and maintained roads increased nest destruction rates. To accomplish 

these objectives we examined 253 sage-grouse nests from radio-collared females near 

three areas in Wyoming (Lander, Pinedale, and Kemmerer). From 2001 to 2003 we 

attempted to determine if the presence of livestock/wildlife trails, 2-track roads, and 

maintained roads at selected distance from the nests influenced sage-grouse nest 

destruction rates. 

Linear corridor analyses at the three study sites found increased nest destruction 

rates when trail presence was within 25 m. Trail presence at 50 m had no effect, while 

presence at 100 m increased nest success rates. Two-track and maintained roads 

increased nest success rates at 100 m, potentially through predator aversion. For nest 

selection, 2-track roads at 25 m and trails at 50 m increased the likelihood of a 

sage-grouse nest selection while 2-tracks at 100m decreased that likelihood. Habitat or 

topographic features may increase this concentration of trails and roads near nest habitats 

or roads may provide desirable micosite habitats for foraging, influencing selection. Our 

results suggested that roads do not reduce sage-grouse nest success. Future sage-grouse 

productivity studies in high road density areas should consider the potential for 

artificially high nest success due to the influences of roads. 
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APPENDICES 

Appendix A. Study area grazing systems near Lander, Wyoming from 2000 to 2003. 
Grazing systems included high intensity spring differed (DR), summer grazed moderate 
to light intensity rest rotational (SR), spring and fall grazed moderate to light intensity 
rest rotational (SFR), and rest from grazing (NG). Sage-grouse lek sites are included. 
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Appendix B. Sagebrush new growth nutrition at radio-collared sage-grouse nests and 
random sites near Lander, Wyoming from 2001 to 2002. Sagebrush was collected 
within 15 m of samping points and examined using x-ray analysis. Nutrition variables 
were tested using 2-sample T-tests, with equal variances not assumed. Significance 
was set at a = 0.05, with significant P-values bolded. Means, standard errors, and P­
values are provided. Variables were expressed as percent of the total or parts-per-
million . Acid fiber was abbreviated to ADF. 

-~ 
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Appendix C. Sagebrush new growth nutrition at radio-collared sage-grouse successful and 
unsuccessful nests near Lander, Wyoming from 2001 to 2002. Sagebrush was collected 
within 15 m of sam ping points and examined using x-ray analysis. Nutrition variables were 
tested using 2-sample T -tests with equal variances not assumed. Significance was set at 
a = 0.05, with significant P-values bolded. Means, standard errors, and P-values are 
provided. Variables were expressed as percents of the total or parts-per-million (PPM). 
Acid fiber was abbreviated to ADF. 

0.24 0.03 0.24 0,02 0.71 

0.21 0.04 0.22 0.02 0.59 

0.57 0.03 0.63 

28.67 1.44 28. 1. 

53.39 1.71 54.38 1.03 

2.65 0.24 2.49 

0.70 0.78 

4.01 0.72 
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Appendix D. Optimal size (0) (3mm to 12mm) arthropods sampled at sage-grouse (Centrocercus urophasianus) early brood (EB) 
habitats ( < 2 weeks old) and 4 grazing system habitats near Lander, Wyoming from 2000 to 2003. Arthropods were sampled using 
17 pitfall traps along 2 parallel transects intersecting on the closest sagebrush bush of> 30 cm at EB locations and randoms points. 
One pitfall trap was set at the center with traps also a 1, 2.5, 7, and 15 m from the center. Data are presented by habitat type and 
year (00-03). Grazing systems included a high intensity differed rotational (DR), a summer grazed moderate to light intensity rest 
rotational (SR), a spring and fall grazed moderate to light intensity rest rotational (SFR), and a rested from livestock grazing 
system (NG). Arthropod abundances were categorized into four classes; hymenoptera (Hymenop), coleoptera (Coleop), orthoptera 
(Orthop), and hemiptera (Hemip), and the order arachnida (Arach). Total abundance (TA) and total dried mass (TM) are presented 
for all arthropods combined and optimal sized arthropods combined. Means and standard deviations at the 95% confidence level 
are provided. Yearly sample sizes for EB, SFR, DR, SR, and NG habitats in order were 5, 10, 0, 10, and 0 for 2000, 8, 8, 8, 7, and 
6 for 2001, 11, 10,8,9, and 0 for 2002, and 10, 10, 10, 10,and 9 for 2003 . 
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Appendix E. Means (M), standard errors (SE) at u=0.05, and post hoc minimum detectable differences 
(P) at u=0.05 for sage-grouse habitat variables collected near Lander, Wyoming from 2000 to 2003. 
Habitats measured were successful nests (Succ Nest), unsuccessful nests (Unsucc Nest), all nests 
(Nest), associated random sites (Random), early brood use sites (Early Brood), and a subset of random 
sites (Brd Random) used for comparison with Early Brood. Measured variables includes total shrub 
canopy cover (TSCC), dead sagebrush cover (DSC), live sagebrush density (LIV), new grass cover 
(GRS), new grass height (GHT), residual grass cover (RGRS), residual grass height (RGHT), food forb 
cover (FFORB), cover forb cover (CFORB), total forb cover (TFORB), litter cover (LITTER), and 
bare ground cover (BG). 

4.96 2.53 2.41 1.44 3.76 3.53 
9.19 4.66 4.38 2.62 6.99 6.57 

1.78 1.66 1.78 1.07 1.14 1.26 
0.47 0.38 0.30 0.17 0.36 0.42 

0.87 0.70 0.54 0.31 0.68 0.78 

1.40 1.53 1.52 1.34 1.57 1.43 
0.21 0.19 0.16 0.16 0.34 0.31 

0.39 0.36 0.29 0.28 0.64 0.58 

7.01 6.94 6.87 7.72 7.34 9.08 
1.44 1.32 0.95 0.84 1.26 2.29 
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2.11 1.82 1.31 1.03 2.19 3.14 

1.92 2.10 1.97 2.50 3.13 2.81 

0.38 0.49 0.31 0.32 1.69 0.82 

0.71 0.90 0.57 0.58 3.14 1.53 

6.93 6.65 6.63 6.60 6.07 7.11 
0.90 0.95 0.63 0.50 0.96 1.26 
1.67 1.73 1.14 0.90 1.78 2.35 

1.49 1.27 1.38 1.20 1.67 1.22 

0.55 0.36 0.29 0.18 0.39 0.40 

1.03 0.65 0.53 0.33 0.73 0.75 

8.77 6.93 7.46 5.85 5.56 7.62 

3.48 2.53 1.95 1.34 2.93 3.71 

6.45 4.64 3.55 2.44 5.45 6.90 

11.24 9.08 9.65 7.27 7.60 9.41 
3.84 3.20 2.31 1.52 3.69 4.17 

7.12 5.88 4.22 2.76 6.87 7.76 

24.21 21.20 22.48 16.78 19.95 15.01 
4.35 3.84 2.74 1.80 3.76 3.40 

8.07 7.05 4.99 3.27 7.00 6.33 

5.56 9.11 8.13 10.27 9.12 7.90 
2.19 2.77 1.84 1.42 2.91 2.46 

4.05 5.09 3.36 2.58 5.40 4.57 

115 



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

Appendix F. Mean distances (M) of linear corridors from successful, unsuccessful 
sage grouse nests near Lander, Kemmerer, and Pinedale, Wyoming and sage-grouse 
nest sites and random sites near Lander, Wyoming from 2001 to 2003. Linear 
corridors measured were livestock wildlife trails (Trl) at 25, 50, and 100 m, 2-track 
roads (Trk) at 25 and 50 m, and maintained gravel roads (MR) at 100 m. Sample sizes 

and the minimum and maximum of detection or . 
~...",.,,--~ 

0.26 0.57 0.21 0.68 o. 0.46 

0.60 0.71 0.49 

0.42 0.78 0.90 0.68 
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0.03 0.30 0 0.20 0.03 0.37 N 0.18 

0.36 0.22 0.27 
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0.04 0.03 0.00 
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