suggest that many natural resource programs are sull encumbered by the ageney’s long-
standing patterns of separating development and construction projects from their
program objectives. We urge resource managers to heed Miller's advice about working
with facility managers o design projects (Milh’f 1996). i

In L!IC f.‘){s‘(ls, the NPS spnns”ré(l asenies of traming programs flor natural resource
s‘f)c(_:ldllh(:i. The senior author, who was a graduate of the second such class, perceived
during the mtensive professional development program dmlrcvcgcluli(mumi (‘isuu‘bcd-
site restoration lacked “ownership” uu([l!.vcrc not hcurly aligned with natural resource
programs at national, rcr{umu!, or park levels. We hope this s changing as more parks
eXpress a Ipmgrum need, establish professional resource management positions, and
obtain added expertise. l’rulbssimm‘ organizations such as the Society for Rcst()r;liun
Fcology can offer educational assistance and training to park personnel in any division.
Also, NPS's geologic resources division (GRD) can provide parks with’ technical
assistance and, simce 1998, some project funding from its abandoned mining lands
program, in addition to fee demonstration monies. As part ofthe NPS director’s natural
resource initative, the GRID has asked for an iucrcasc(} budgetof $1 million annually
which would be awarded competitively be anning in fiscal year 2000 for disturbed-site
!'gclulllatlt,slnpr_ufccts(D. Steensen,NPS GRD, personal communication). This proposal
ifapproved, will substantially improve the organi zation and funding support avall)ul)le,
for addressing a backlog of site restoration needs in Yellowstone umt’ucrnss the National
Park System.

Sull, the task is daunting. Yellowstone staffhave identified more than 150 sites in the
Fark that need reclamation. Yet, by szrungzhuning; our interdisciplinary efforts to plan,
und, and execute many more “undevelopment’ projects, Yellowstone hopes to restore
more acres of wetlands, natural contours, vegetation, and plant and unimall habitats; to
improve aestheties; and to remove safety hazards to humans and wildlile in Amcriéu’-s
oldest national park.
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Ecological Restoration of a Wildemess and Cultural Landscape, Bandelier
National Monument, New Mexico

BRIAN F. JACOBS, National Park Service, Bandelicr National Monument, Los
Alamos, New Mexico 87544

Summary

In 1990, a program was conceived to actively restore the wildermess and cultural
landsecape of Bandelier Natonal Monument, located in north-central New Mexico.
Inival eflorts were directed at documentation of baseline  conditons, including
vegetative cover and soil erosion rates in degraded pinon and one-seed juniper
woodlands. Development and testing of restoraton mclfmdu]ugics began with small-
scale evaluations of overstory thinning, slash mulching, and supplemental sceding
techniques.  Encouvaging results from smull-scale trials led o testing of overstory
thinning and slash mulching techniques at a functional (100-acre) watershed scale.
With \';hidatiuu of restoration methodologies at multiple scales, the park successlully
obtained funding to implement large-scale restoranon efforts. Implementation s
being delayed however, pending environmental imlmct statement (EIS) review of the
proposed restoration actions on wilderness, cultural, and natural values.

Program Review

In 1916, Bandelier National Monument was established to protect the “relies of a
vanished people™ whose cultural remains—i.¢., “certain prehistoric  aboriginal
ruins—were considered 1o be “of unusual ethnologic, scientfic, and educational
interest.” Subsequendy, in 1976, a large portion of the park was designated as
wilderness owing to the rugged and remote nature of its backcountry. Therein wis
sown a unique management dilemma: the tools for cultural resource protection now
had  be compatible with a wilderness philosophy. Moreover, even a management
founded on ecological considerations could sometimes find itsell av odds with a
nature deflined more by aesthetics than by process.

Pinon (Pmus edulis Engelm.) ancf one-seed Juniper (Juniperus monosperma
(Engelm.) Sarg.) woodlands occupy some 10,000 acres within Bandelier National
Monument. Domestic livestock grazing, beginning in the late 1600s and intensifying
with the arrival of the railroad m 1880, transformed fire-dependent grassland :m(!i
savanna communities into woodlands choked with young wree growth. Overgrazing
reduced standing herbaceous biomass and contnuity of fine-grass fuels, eﬂbcli\'cl{'
preventing fire from propagating in these systems (Gottfried et al. 1995). As the soil-
stabilizing, grassy ground cover was supplanted by increasing densities of wees, highly
erodible soils were exposed to physical processes. Bandelier, a mountain wilderness
and cultural landscape of abandoned pre-historic setlements, was established to
preserve the unique ancestral remains of Puebloan Indian peoples. The largest
proportion of archeological sites i the monument occur within pifion-juniper
communities, and of these, over 80% have sustained erosional damage. Rapid soil
loss in degraded pinon-juniper communities is unsustainable and threatens the
integrity uh]umsumls of pre-historic cultural sites. On the basis of soil erosion bridge
amlscdimcnlculcluncm data, soil loss within degraded pinon-juniper communities at
Bandelier is conservatively estimated at 2.5 em per <[iccu(lc; an unsustainable rate
aven shallow soils with average depths of 1.0 to 12.0 em (Davenport 1997,
Buvcnpun ctal. 1996; Wilcox and Breshears 1995).

Without prompt management action to stabilize soils, we predict wholesale loss of
soils and cultural resources within the next 100 years. Approximately 8,000 acres of
woodland at Bandelier are i critical condition, relative to soil loss and threats to
cultural resources, and could benefit from proposed management restoralipn actions.

Beginning in 1990, Bandelier began to document baseline conditions within
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woodland communities inan attempt to quantify the crosion issue. At the same time,
an evaluation of locally native plant matenals with potential for use in soil stabilization
cfforts was initiated in cooperation with the Soil Conservation Service. A two-year
revegetation study, designed to evaluate techniques for establishment of grass from
seed 1n degraded woodland areas, was started in I.‘)Q‘Z (Chong 1993; 1994). In 1993,
instruments were installed in a 1-ha experimental watershed, yielding high-resolution
measurements ol precipitation, runoff, and sediment transport that could be used to
model the hydrologic dI namics of degraded woodland systems (Wilcox, Newman, et
al. 1996; Wilcox, %’idici etal. 1996). In 1994, development and testing of restoration
methodologies that altered woodlanl structure were begun, with evaluations of
overstory thinming, slash mulching, and supplemental seeding techniques (Jacobs and
Gatewood 1998; Loftin 1998). By 1996, the measured gllerbaceuus response to
structural restoration treatment was encouraging enough to prompt evaluation of the
overstory thinning and slash mulching method at a ﬁmctional 00-acre watershed
scale. Results from these large-scale studies, at two years post-treatment, continue to
validate the herbaceous response of small-scale tests across greater a heterogeneity of
sre-treatment conditions. By 1998, confident a feasible restoration approacht{md
Lcen identified and anxious to stem additional losses of soil and cultural matenals, the
park obtained agency funding to begin implementation of restoration efforts coverin

thousands of acres.?,ul)m:qucnd , heightened concerns about the potential impacts o
large-scale restoration on wirderness values prompted Natonal Park Service
management to postpone the project until a wilderness plan and associated EIS could
be completed. Preparation o} a wilderness plan and El[g which clearly articulates the
role of research and management, and defines an acceptable balance between
wilderness values and ecosystem processes, is in progress. ’
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