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By Craig Allen, John Lissoway 

and Keith Yarborough 
he Southwest Region has been supporting 
ource Basic Inventory (RBI) efforts to establish 
line data for comparisons with long-term monitor­

results to be conducted in the future. This "pulse 
g" is a part of the Servicewide initiative being 
red so that resource managers, scientists, and 
 managers will be able to track the health of park 
urces by determining changes and trends. The 
 work is being linked with the development of Geo­
hic Information Systems (GIS) at Bandelier, Big 
ket, Big Bend, Padre Island, and Guadalupe 
ntains. Many of the parks in the Southwest Region 
 only partially completed RBis. This informational 

rtcoming is a pervasive threat to the parks because 
out detailed knowledge of the parks' respective 
urces the Service cannot protect them adequately. 
 overcome this deficiency, the SWRO's Division of 
ral Resources Management and Science has fos­

d at Bandelier a pilot research effort, which started 
 '87 and utilizes a landscape ecology paradigm. 
 concept links the RBI, GIS, and research activities 
 park to present an overall picture of the park in its 
onal ecosystem setting. The flowchart diagrams 
project's concept. The results have been encour­
g. A final report was recently completed (Allen 
9). This concept may now be applied to other 
thwest Region parks. 
What is the Landscape Ecology Paradigm 

Used in this Study? 
 Spatial scales are important. Landscape ecology 
ased upon a spatial hierarchy of ecosystems 
an et al 1987). A landscape is an area at least 
ral kms wide where a recurring pattern of relatively 
ogeneous ecosystems (patches) is identifiable 
man and Godron 1986). Landscape ecology is 
erned with the spatial distribution and interactions 
een ecosystem patches at the landscape level. 

. Temporal scales also are important, as land­
es change through time. Since landscapes are 

amic, landscape ecology considers changes in 
scape structure and function through time 

lcourt and Delcourt1988). 
. Disturbance regimes of various sorts are recog­
d to be ubiquitous and important processes that 
e the interactive dynamics of landscapes and their 
ponent patches (Pickett and White 1985). 
. Landscape ecology strives for integrative, inter­
iplinary, and holistic perspectives and approaches 
search and management issues (Risser 1985). 

. Landscape ecology shares the perspective that 
 developed in the emerging field of conservation 
ogy that all reserves are islands set within and 
d to larger landscapes (cf. Soule 1986). Parks are 
 subject to a variety of problems related to habitat 
mentation and isolation from the surrounding land­
pe. Further, as reserves become increasingly 
larized they are found to be threatened with dis­
ion from numerous external sources. Boundary 
siderations are important (Schonewald-Cox 1988). 
ctive management of the local ecosystems of 
s requires attention to the landscape context in 
h they are embedded (Agee and Johnson 1988). 

his pilot research project was set in the Jemez 
ntains of north-central New Mexico, which rise as 

rge, island-like, volcanic landmass at the southern 
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e of the Rocky Mountains. Relatively homoge­
us local ecosystems can be distinguished within 
Jemez Mountains based on site-specific vegeta-
Concept for Protectin
landforms, and soils. Ttiese local ecosystems 
 from open shrublands of juniper (Juniperus), 
ush (Attriplex), sagebrush (Artemesia), and rab­
sh (Chrysothamnus) in Aridic Ustochrept soils 
 alluvial floodplain of the Rio Grande at 1550 m in 
tion, to spruce-fir forests (Picea engelmanni, 
 lasiocarpa var. arizonica) in Typic Cryoboralf 
on ttie highest, north-facing, mountain slopes at 
 m. 
en spatially aggregated, the local ecosystems of 

emez Mountains form a repeated mosaic pattern 
ay be considered to compose a single land­

. Bandelier NM comprises a complete altitudinal 
ect in the southeast flank of the Jemez Moun­
 including examples of most of the ecosystems 
nt in this landscape. Yet Bandelier (13,300 ha) is 
 small fragment of the overall Jemez Mountains 

cape (543,500 ha) in which it is set. 
st ecological work in the Jemez Mountains has 
ed on the level below local ecosystems, on stud­
 ecosystem parts; there has been a conspicuous 
nce of landscape-level work. Resource manage­
 and land-use planning activities in the Jemez 
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7 
g Park Resources 
uncertain cumulative impacts on individual spe­
ecosystems, and the landscape as a whole. 
cially worrisome are impacts from logging, graz­
ining, recreational activities, air and noise and 

 pollution, fire suppression, highways, reservoirs, 
rline corridors, and human settlements. External 
cts to park resources represent a major set of 
gement issues for Bandelier. In the absence of a 
cape vision of the Jemez Mountains many oppor­
s to mold a desirable landscape by conscious 
e and awareness of tradeoffs have been lost to 
meal "development." 
summary, this project developed a landscape­
framework for describing the structure of the 
z Mountains landscape in which the ecosystems 
ndelier NM are embedded. This design allowed 
cape-level changes to be noted and their implica­
 assessed, thereby helping the NPS meet its 
 for effective, long-term management of "our" 
stems. An integrative landscape ecology frame­
also provided a context to organize and improve 
anagement usefulness of past ecological stud­
he methodology developed here is applicable to 
tains have been hampered by this lack of 
cape-level ecological information. 
 Jemez Mountains are subject to an increasing 
y and intensity of stresses from human activities, 

other NPS units. 
Allen conducted this research while a doctoral stu­

dent U/Cal, Berkeley; he is now an ecologist with 
Continued on ne.xt page 
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I Implications f o r Resource Management I 
- vegetation/landscape management policies (including fire 

management policies) 
- identify/ mitigate external threats and cumulative impact5 
- emphasize broad-scale spatial and temporal viev for planning 
(media) outreach information 
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andelier. Ussoway is the Chief of Resource Manage­
ent at Bandelier; Yarborough is a physical scientist 
ith the Division of Natural Resources and Science, 
WRO. 
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