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PRESCRTBED BURNING AS MITIGATION FOR ENERGY DEVELOPMENT ON BIGHORN SHEEF
RANGES IN WYOMING.
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AbstrTack: Approximately ADDD Rocky Mountain bighorn sheep {U?Is canadensis
canadensiz) inhabit the Shoshone MNational Forest (SNF) of northwestern
Wyoming . Analysis indicates high potential for extracting oil and natural
gas from bighorn winter ranges on the SKF. Preliminary results are reported
from the flrst yvear of a 5-vear project using prescribed burning to improve
bighorn sheep habitat conditions as off-site mitigation for energy
development. Bighorn s=heep selected (p < 0.05) old burn and irrigated
meadow wvegetation types over sage/grass and sage/grass/juniper types. Of
time spent in four vegetative types, shesp foraged significantly (p < 0.01)
more in the irrigated seadow Eype. Although not significant, (p > 0.05),
praliminary data suggest bighorns foraged more wfficiently in open habitats
with good visibility than in densec-canopy, shrub-dominated comeunities.
Uxe of prescribed burning as potential mitigation for impacts created by
energy development i3 discussed.

Key words: bighorn sheep, habitat improvement, oil/gas development, seismic
exploration, Wyoming.

Public lands in the Overthrusc Belt of the northern Rocky Hountains
have received considerable attention in the search for new hydrocarbon
rasarves. [he Overthrust Belt underlies a significant portion of the
habitat occupied by Rocky Mountain bighorn sheep (Ovis canadensis
canadensis). Sharp conflicts have arisen over wnergy development and
miintenance of existing mountain sheep populations (Bromley 1985).

Approximately &000 bighorn sheep acre found on the Shoshone Hational
Forest in the Absaroka and Wind Hiver Mountains of mnorthwestarn Wyoming.
Historical accounts (Honess and Frost 1942, Buechner 1960) and recent
reports (Thorne et al. 1979, Hurley 1985) indicate large populations of
bighorn sheep persisted in the Absaroka Mountains for the past 200 years.
On the SNF; increasing seismic exploration; owver 300 existing oll and gas
lensea, and more than 140 pending lease applications pose new challenges for
maintaining thasa bighorn populations.

Thesa sheap herds may be incapabls of withatanding human disturbance
and asscciated strasses from salsmic explosiona, helicopters, survey crews,
heavy equipment, and drilling rigs, for two reasons. Ficst, many portions
of the low-ealevation winter range provide Jless-than-optisal forage
resSoUrcos. This is dusa to advancing forest and shrub succession in the
absence of periodic wildfires, and in Some cases, because of heavy use by

]Pruutnt address: Wyoming Game and Fish Department, 1168 Four GCorners
Foad, Gillette, WY B2716
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domestic livestock. Second, wup to Z5% of the sheep west of Cody, Wyoming
are infected with pzoroptic mange or scabies (Hurley 1985), a parasitic
disease associated with historical and recent diecffs of mountain shesp in
the wastern U.5. (Buschner 1960, Lange et al. 19B80).

Mountain sheep on a high nutritional plane, dispersed over high quality
habitats, are better able to withstand stresses from harsh weather,
infectious diseases, recreational harvassment, and industrial disturbance
{Herman 1969, Lance 1980, Thorne et al. 1979, Welch and Bunch 1983).
Tharefore, our goal is to improve habitat conditions for wintering bighorn
sheep, with the intent of minimizing impacts caused by human harassment and

industrial disturbance.

Several alternatives are available to manipulate mountain
shrub/grassland winter ranges, including prescribed burning ({(Hobbs and
Spowart 1984), fertilizing (Bayoumi and Smith 1976), herbiciding (Krefting
and Hansen 1960), chaining (0'Meara et al. 1981), and grazing management
(Holochek =t al. 1982). For the Abzarcka HMountains study, prescribed
burning iz the Ereatment selected.

Hajor goals of the 5-year (1985-1989) study are to:

1) Enhance bighorn sheep winter range by Implementing and monitoring
4 habitat improvement program, primarily wvia prescribed burning;

2) Deseribe responses of bighorn sheep to changes iIn habitat
condition, and monitor behavioral and disteibutional responses
to oil and gas exploration and development; and

1) Evaluate the applicability of wildlife habitat improvement as off-
gite mitigation for oil and gas development.

The predictions from several hypothesez will be svaluated using changes
in Foraging rate, forage and diet quality, activity profiles, habitat use,
and vegetation composition and production on treated plots. For this paper,
threa null hypotheses Wwill be addressed:

Hli: Vegetation types are used in proportion o occurrence;

Hl: Bighorn shesp activity profiles are the same among treated
and untreated vegetation types; and

H3: Foraging rata is aqual among treated and untreated vege-
tation typas.

In 1985, rasearch ineluded collection of baseline data on foraging
behavior and habitat use while planning a series of small prescribed burns
along the South Fork of the Shoshona Rivar. Our work is supported by the
Wyoming Game and Fish Dep., U.5. For. Serv., Found. for Horth Am. Wild Shaap
(FMAWS), Marathonm 0il Go., Amerada Hess Corp., Natl. Rifle Assoc., C. A.
Lindbargh Fund, Wisconsin Safari Club Int., FNAWS Chapters in Wyoming and
Illinois, Cody Country Outfitters Assoc., Cody Country Sportsmen's Assoc.,
and the Bur. of Land Manage.
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STUDY AREA

Research is being conducted in a southeast-facing valley along the
upper South Fork of the Shoshone River, at 1970 m in elavation,
approximately 65 km southwest of Cody, Wyoming (Fig. 1). Betwean 250-300
sheep use & narrow, J760-ha wintering area located betwean steaply-diszected
mountain slopes and gently-sloping riparian bottomlands. Detailed
descriptions of the study area, land status, wvegetation, geology, and
climate were given by Hurley (1985).

Mountain shrub/grassland communities were dominated by big sagebrush
{Artemisia tridentata), rabbitbrush (Chrysothasnus spp.), Rocky MHountain
junipar EJunignru: scopulorum), horizontal juniper (J. horizontalis),
bluebunch wheatgrass (Agropyron spicatum), Sandberg's bluegrass i!g!
sandbergii), and prailrie junegrass (Koeleria eristata). Stringers of
Douglas-fir ( tsu menziesii), limber pine (Pinus flexilis), and
lodgepole pine (P. contorta) were found at middle elevations and on north
and east aspects. Charred logs, stumps, and snags indlicate a comparatively-
abundant coniferous savannah cccurred on this low-elevation winter rTange
within the past century. Barring influence by man, fires likely occur every
20-50 years in mountain shrub/grassland communities (Hobbs and Spowart
1984). Five vegetational types were recognized, varying primarily with the
amount of Eroe or shrub components: Sagebrush/wheatgrass,
Sagebrush/wheatgrass/juniper, a l0-year-old Burn (prescribed), Upland
Conifer, and Irrigated Meadow. The meadow was comprised primarily of smooth
brome [Bromus inecmis).

The Absarocka Hange i3 an eérosional remnant of the vast sheet of
voleanie Stratd that formerly extended eaztward across the Bighorn Basin
(McKenna and Love 1982, in Love 1985). Tha potential appears good for oil
and gas reserves in the study areca, and several seeps have been idencified
in the Absaroka region, where oll exudes onto the ground through shallow
volcanic strata (USDI-BLM 1984, Love 1985).

METHODS

Ten adult bighorn sheesp (8 ewes, I rams) were immobilized and radio-
collared; more than 12 others could be identified by pelage or horn
characteristiecs. Ground surveys, tadio-telemetrv, and aerial tracking
flights were wsed to locate marked and unmarked sheep and to determine
wintér habitat wuse. Foraging behavior was datermined through dicect
abservation of randomly selected sheep. Winter was defined from 1 October

to 31 May.

Vagetative ocossunities on the upper South Fork winter range were
mapped, and areal extent of the five vegetation types was determined from
212 random points located on wintar range maps and color aerial photographs
(Marcum and Lofrsgaarden 1980). Habitat preferences of sheep Wi EE
identified by comparing proportions of radiolocations in each wvegetation
type to percent availability [(Neu et al. 1974).

Behavioral activity profiles for adult ewes were developed in &

vegetation types. Adult ewas were randomly located throughout the day and
ohserved for 10 minutes. Ten instantanecus samples, one minute apart, were
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collectad during each 10-minute bout, and activity was categorized as
feeding, bedding, walking, running, standing alert, courting and other.
Percentages of tise spent in each activity were normalized by arc-sine
transformation (Zar 1974); logacithmic variance ratios were caleulated and
teastad for differences in activity profiles among wvegetation Eypes (Zar
1974). Student's E-test was used te compare difféerences in distance
traveled/minute of observation. Habitat quality and forage availability in
each vegetative type should be reflected in the time spent feeding, bedding,
moving, or watching for danger, similar te results reported by Risenhoover
and Bailey (1985) for sheep in Colorade.

Foraging behavior of adult ewes in the 4 most important wegetation
types was recorded., Grazing time was dofined as time spent searching for,
ingesting, or chewing forage, and was expressed as the time required for an
animal to achieve 100 hites. Numbar of bites was recorded, stopping the
clock when the ewe was obzcured from view by topography, wegetation, or
anothear sheep., Activities other than feeding ware not included in grazing
time ecaleulations. [During feeding trials, pgroups of bighorn sheap ware
obsarved from a wehicles, from 5- te 100-m distances, without obvious

disturbanoa.

Forage production was determined within 30-m exclosures, in tha
0ld Burn, sage/grass, and sage/grass/juniper types. In each axclosure, four
parmanant 253-m line-intercept Cransects were sampled to detecmine shrub
CANOPY .« Twenty 20- x 30-cm wquadrats were located at 3-m  Intervals on
altarnating sides of line transects. Within each guadrat, graminolids and
forbs were identified; percent canopy cover by specles was estimated, and
total wet welght of all graminolds and forbs was estimated. AL altecrnating
plots, an adfacent plot (off the line) was clipped to ground level.
Graminolds and forbs were later separated, weighed, oven dried for 24 h at
60 G, and re-weighed. A regression equation to predict dry weight of all
plots was caleulated using data fram mstimated weight and actual weight in

clipped plotas.
HESULTS

Slgn{fiﬁnn& differences cccurred between habitat availability and usage
(p < 0.001, x* = 367.4, d.f. = 4); the null hyvpothesis was therefore
rejected. Sheep used the Sagefgrass and Sage/grass/juniper vegetation types
in proportion to availability, selecting the Old Burn and Irrigated Meadow
types, and avoiding the Upland Conifer community (Table 1). The burn and
Irrigated Meadow types provided significantly more forage (i.e., graminoids
and forbs) than did less-preferred habitats (p < 0.035).

Activity profiles, based on 1182 minutes of observation, showed adult
nwex spent proportionataly more time foraging in the Irrigated Meadow type
than in the O0ld Burn, Sage/grass, and Sage/grassfjuniper types (p ¢ 0.01)
(Fig. 2). Bighorn ewes traveled significantly faster (p € 0.025) per minute
of observation while feeding in the Sagefgrass and Sage/grass/juniper
habitats than in the moré open and more productive Trrigated Meadow and Burn
types (Table 2). Based on preliminary data, rate of travel/minute of
observation appearsd inversely related to forage production. '
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Table 2. Distance traveled (m) per minute of observation of bighorn ewes
South Fork Shoshone River, Wyoming, 1085.

Av. Distance

Total Minutes Total Distance Traveled
Habitat Type of Observation Traveled (m) {m/minute)
Sage/Grass 331.5 1615 4,87
Sage/Grass/Juniper 280.0 a0 2,064
0ld Burn 180.0 208 1.15
Irrigatad Meadow 390.0 iz 0.85

Bighorn ewes appeared to forage more efficiently (i.e., less tima to
achieve 100 bites) in the Old Burn and Irrigated Meadow habitats cthan in the
Sage/grass/juniper and Sage/grass types (Fig. 3), but the only significant
difference (p < 0.05) in foraging rate was between the Burn and Sage/grass

types.
DISCUSSTION

Habitat wze, rate of Eravel wvhile feeding, and foraging effliclency may
be related to forage production. Further data collection and analysis,
including forage quality, will clarify these relationships. Preliminary
results  Indicate that the 10-year-old burn and tha Irrigated Headow were
preferrad foraging habitats. Significant differences (p € 0.01) vere found
in use versus availability of the burn and meadow types, asg sheep selectad
thase communities over adjacent, shrub-dominated vegetation tyveps.

By initiating prescribed burns In the non-preferred types,
characterized by relatively lower forage production and reduced wisibility,
an improvement in foraging efficiency and a change in sheep distribution are
anticipated. Based on the findings of Hobbs and Spowart (1983), prescribed
burning on the South Fork winter range should increase forage availability
and ecological carrying capacity, and positively influence distributiom of
wintering sheep (Wikeem and Strang 1983).

Although some biologists believe mountain sheep are best adapted to
gtable, eclimax bunchgrass communities (Smith 1954, Buechner 1960, Blood
1967, Geist 1971), recent literature indicates extensive bighorn use of
seral pgrasslands created by prescribed burning or wildflres. Peek et al.
(1979) noted bighorns made heavy use of prescribed burns In mountain
shrub/grassland habitats in Idaho. Riggs and Peek (1980) concluded seral
vegetation was at least as palatable to mountain sheep as that occurring in
climax bunchgrass communities. Extensive wildfires around the turn of tha
century contributed to incoeases in bighorn sheep populations (Stelfox 1976,
Peek et al. 1985). Burned areas attract bighorns (Peak et al. 1979, Wilkeem
and Strang 1933, Risenhoover and Bailey 1985, Spowart and Hobbz 1985), as
the sheep respond to increased availability of forage (Elliott 1978, Johmson
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and Strang 1983) and higher-visibilicy habicats.

On many bighorn ranges, suppression of pericdic wildfires has baen
indireccly responsible for loss of sheep habltar wvia shrub and ctree
encroacheent (Stelfox 19/6). These changes in habitact cendicions lead to
changes in range-use patterns, Including loss of tradiclonal migratory
patterns (Wakelyn 1984)., The most consistent differences becween existing
ve:. historic sheep ranges, and between ranges with large vs. small bighorn
populations, are related to the amount of open, high-visibilicy habitatc and
escape terraln present (Wakelyn 1984), Bighorn sheep prefer open habiltats
with low=growing vegetation and avoid habitats with dense, tall wegetation
(Smith 1954, Oldemeyer et al. 1970, Comnstan 1972, Rigenhoover and Bailey
1980, Tilton and Willard 1982, Hurley 1983).

In addition to changes in wiasibility, foraging efficiency, and habitat
use, A& major benefit of prescribed burning might be that nutritional qualiky
of bighorn sheep winter dierts will be increased substantially. The gqualiky
of individual forages (i.e., protein content, digestibiliry) may dmprove
only a few percantages pointe, but bighorn diers should improve markedly
(Hobhs and Spowart 1984). As a resulr of preseribed fire, highorn sheep
will eat more green grass during wincter, because it is much more available
afcer burning (Elliorc 1978, Hobba and Spowart 1984, Seip and Bunnell 1985).
Almo, earlier sepring greenup of grasses following burning (Peek er al. 1979,
Seip and Bunnell |1985) provides phenologically wyounger and thus more
nutritiour forage for a longer period of time each year. For pregnant ewes,
nutrition in spring plays an important role in determining birth weight and
subsequent survival of lambs (Geist 1971). In addirion, the incressed
production of palatable forage that 1is expected following burning in
sagebrush comsunities should provide for a nutritionally superior diet
because of greater ability to select the most nutritious plant parts (Jarman
1974, Irwin 1985).

Az prescribed burning proceeds in this area; it is planned to gather
more daka on vegeatation responae, as wall as sheap foraging and habicat use
behavior, to fine-tune burning prescriptioms. This includes gathering data
on fire behavior, weather, and fuel conditions., to achiave maximum forage
production. Examination of the relative importance of forage quantity and
qualicty in foraging relationships of bighorn sheep 1s also planned.
Finally, sheep responses to oll and gas-related disturbances will be
monitored, ¢o develop recommendaclens a8 to the extent of hebiese
improvement necesgary f[or micigacion.

SYNTHESIS

Positive tesults from prescribed burning on bighorn winter ranges will
be realized only 4f a proper plan is developed which identifies specific
objectives and recognizes factors which limit the population (Peek et al.
1985). Caution must be exercised, as prescribed burning will not always
benefit mountain sheep. As with any task, "the right tool for the right
job" 1g an appropriate axiom.

A possible mitigarion measure for impacts to bighorn sheep created by

oil/gas exploration and development 18 habitar improvement. To be
affective, habitat treatments must be integraced into a sclentifically sound
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program of data collection and population monitoring. Habitat improvement
efforts should complement other mitigation strategles,; iocluding seasonal
operating stipulations on Iimportant wildlife ranges, limited human access ko
critical habitats, grazing mapagement, land acquisition or conservatlion
peasemants, and environmental awareness edication.

Guidelines and operating plansg for energy development must focus on
maintaining wildlife populstions and eXxploiting management opportunities
within wildlife habitats. In this way, exploracion and produccion may
proceed, impacts to wildlife and their habitars are reduced, wildlife
habitats may bé eénhanced, and the public will be aware that agencies and
industry are cooperatively working to better serve the needs of wildlife.
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QUESTIONS AND ANSWERS

B4111 Shuster, Celoradoe: TYou were talking about doing some burns
on the winter range. Can you give ua an idea of what percentage
you're trying te uleimately look at getting burned there, and
secondly, do you have much trouble with theose areas potentially
being completely unavailable in a bad winter? Do you have times
vhere you have enough snow cover where sheep can't get to
anything that you burn?

Eevin Hurley: Let me anawer the second part of your question
first., No, that ia mostly a south-facing valley. Snow cover at
times would bhe a foot or more, but it's very temporary. This
year was a bad winter, and there were only a few days vhen there
wad any persistent snow cover. It's a real favorable snow
shadow, based on the topography and the wind patterns in that
area, 80 I don't think we would render any of this unavailable.
Elavation is praobahbhly 6500 feer where we're working. The first
part of your question, about the area we intend to burn or hope
to burn; the total of all the areas that we've identified, 1if we
were to burn them all 100T and we know that's net going te happen
because of some patchy fuel conditions, we're talking somevhers
on the order of 5 - 108 of the winter range, quite a small area
in comparison to the size of the winter range and the number of
sheep that are in there.

Jon Swenson, Montana: You were talking about how much of that
ares was wilderness and then you were talking abourt all the
gaelamic activity and drilling and everything. Ta that occurring
in wildernesa or adjacent to it?

Hurley: Those activities are not occurring im the wilderness,
juat adjacent to it. The Snyder o0il well that I talked about 1is
probably less than 100 yards outside the Wildernesa boundary.
What happened in October 1984, with the passage of the Wyoming
Wilderness Bill, was that the Wilderneas line was dropped from
ridge line right down to the hottom of the wvalley. Publie
pressure tried to get that area totally designated as wilderneas,
to prevent this very thing, but they were unsuccessful. There
was a little sliver of nonwidlerneas, and that's right where the
oll comparnies want to go. Another possibility being talked
about is directional drilling from adjacent private land. The
geology of the Absarckas, as you probably well know, is pretty
tricky and they're not sure they can directionally drill from any
great distance. But, this 1s another option.

Jim Bailey, Colorado: What is the written legal document that
gays you can not use habitat management, or prescribed fire in
particular, in a wilderness area?

Hurley: Well, the Region 2 Foraest Service policy that I'm aware
of came out last summer. The way I've read ir, and this is their
nevw polliey, it says for wildlife habitat improvement purpeses,
prescribed fire is not a viable option. There are two wvavs that
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you can implement fire in the Wildernesa, and my understanding
is, one, to prevent the great conflagratlon of every 100 years,
and the other one is to maintain certain vegetative communities
that may have existed there, So, that's a loephole that posaibly
could be used to get in and burn,

Shuster: The only other loophole you're talking about is 1if you
can document that man has caused natural succession by stopping
fires, something like that. If you ecan ashow that somehow, then
you can go ahead and burn in wilderness, but that's the only way

you can do that,

Ernle Garcia, Washington! I think there are at lsast tvo
examples of proposals by the Forest Service to get approval to
burn in Wildermesa, and I think they bhath invalve endangeared
speclea. I think they've both been approved. I just read
something recently, that indicates there may be some changes in
the burning policy real soon.

Hurley: Well, I'11l just make one comment. If there i3 to be =a
precedent in the Yellowstone area, as far as habitat manipulation
within the Wilderness, I think it may possibly occur for the
bhenefit of the Yellowstone grizzly bhear, and that may set a
precedent which enables some other work to be done for sheep, but
that's part af a pending proposal.

Garcia: Right, T think both those examples involved either
grizzly bear or red-cockaded woodpecker.

Bailey: Just one final thing now, you're all agreeing that this
iz a Forest Service policy,. It's not in Congressional
legislation?

Hurley: Right

Bailey: It's an edict by the Forest Serviece?

Hurley: That's my understanding, Jim.
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