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Executive Summary
The National Natural Landmarks (NNL) Program encourages the preservation of
exceptional examples of the Nation’s biological and geological features. To qualify for
NNL designation, a site must be one of the best examples of a geological or biological
feature within a biophysiographic province. The Island is an isolated plateau located at
the confluence of the Deschutes and Crooked Rivers in Crook County, Oregon. In 1987,
it was identified as a potentially outstanding example of western juniper ecosystems as
part of the Columbia Plateau biophysiographic province, Ecological Themes evaluation
(Kagan et al. 1987a).
The Island is an Research Natural Area (RNA), which is jointly owned and managed by
the Bureau of Land Management (BLM) and the U.S. Forest Service (USFS). Both of
these federal agencies have consented to allow the site to be evaluated as a Potential
National Natural Landmark (PNNL). The site was initially evaluated and recommended
as meeting the criteria for a PNNL in 1984, and recommended again later in 1987 (Kagan
et al. 1987b). This evaluation considers whether the resources at The Island RNA remain
intact, nationally significant, and deserving of NNL designation.
It is our recommendation that The Island PNNL meets the national significance criteria
required for the NNL Program. The proposed site supports exceptional examples of
undisturbed western juniper (Juniperus occidentalis) savanna. Although the western
juniper/big sagebrush/bluebunch wheatgrass (Juniperus occidentalis/Artemisia
tridentata/Pseudoroegnaria spicata) savanna can be found throughout the Columbia
Plateau biophysiographic province, extensive grazing by livestock in the late 19th and
early 20th century impacted virtually all of this native vegetation type. In contrast, The
Island was grazed for only one or two summers in the early-1920's when sheep were
driven up the narrow trail to the plateau. Excessive losses to predation by coyotes and
bobcats, difficult logistics, and lack of stock water on the plateau led to the
discontinuation of this land use practice. The Island is the best known, most extensively
researched, and least disturbed example of this native juniper savanna community that is
currently protected within the Columbia Plateau biophysiographic province. While a
number of the comparative sites are also of very high quality, The Island remains as the
best example available to illustrate the Pumice Western Juniper Steppe Subtheme.
After considerable research, collaboration with subject matter experts, and site visits, we
conclude that The Island PNNL still contains the requisite biological and geologic
features necessary to support listing as a National Natural Landmark. A map of the
proposed landmark boundary, encompassing 84 (208 acres) hectares is included, along
with maps showing the vegetation and ownership.
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Introduction
Source of Site Proposal
Because of its natural isolation, The Island has received very limited human impacts and
is in exceptional ecological condition. It has been managed as a Federal Research Natural
Area by both the U.S. Forest Service and the Bureau of Land Management. In the initial
1975 survey of biotic themes for potential National Natural Landmarks (PNNL), Rex
Daubenmire recommended The Island as a PNNL. Based on this recommendation and
on two 1987 theme studies (Kagan et al. 1987a; Kagan et al. 1987b), the National Park
Service contracted the Oregon Natural Heritage Program (ONHP) to evaluate The Island
as a PNNL. The result was a strong recommendation for Landmark status (Kagan and
Stern 1987). However, Congress placed a moratorium on the program before a potential
designation could be made. In 1999, the ONHP completed a re-evaluation of The Island
as a PNNL (Murray and Kagan 2000), to determine if the requirements were still met,
and whether any significant changes had occurred. This report is an update of the 2000
re-evaluation, based on the updated protocols developed by the National Park Service for
the NNL Program.
Evaluators
Jimmy Kagan, Research Faculty, Oregon Natural Heritage Information Center, Institute
for Natural Resources, Oregon State University (ORNHIC).
Michael Murray, Research Forester, Canadian Forestry Service, Nelson, British
Columbia. Formerly with the National Park Service and the Oregon Natural Heritage
Program.
Reid Schuller, Plant Ecologist, Western Stewardship Science Institute, Bend Oregon, and
former director of the Natural Areas Association.
Scope of Evaluation
The document was written by Kagan, incorporating updates from the 2008 Research
Natural Areas Guidebook written by Reid Schuller (Schuller and Halvorson 2008); also
based on the 2000 re-evaluation by Murray and Kagan. The study area used in this
evaluation was the Columbia Plateau biophysiographic province of the National Park
Service, comprising most of eastern Washington, eastern Oregon, southern Idaho and
northern Nevada.
The evaluation of The Island is based upon scientific literature, site visits, and
conversations with scientific experts. Site visits were conducted in April and May of
2007, and in June and August of 2008. The report has been externally reviewed by three
peer-reviewers.
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Characterization of the Primary Natural Features of the Subtheme
Description
The Pumice Western Juniper Subtheme occurs in a fairly restricted area of the Columbia
Plateau biophysiographic province, but is the most diverse in the Western Juniper Theme.
It includes a large array of communities covering a variety of habitats.
Primary Geological Features
The Western Juniper Theme is a biological one, and so in general, the geological features
are of secondary concern. However, this subtheme is characterized by pumice and lava,
from Miocene volcanic activities. As a result, soils have developed in situ from volcanic
material and wind-blown sediments. The majority of the sites characterized by this
subtheme occur on pumice soils, which are usually fairly stony, but some are also found
on shallow or exposed basalts or occasionally on rhyolite. The subtheme occurs on all
aspects and slopes, including steep canyons, basalt tables, ridges, and pumice plains.
Primary Biological Features
The primary feature is the western juniper (Juniperus occidentalis) woodland vegetation
that characterizes the volcanic regions in central Oregon. They are variable, occurring
with either a shrub understory, usually composed of sagebrush or bitterbrush; or with a
bunchgrass understory. There are seven important plant communities described in the
many western juniper studies, as well as a number of minor types.
The most widespread of the western juniper woodland communities are the western
juniper/big sagebrush steppe types. Two types are included in most studies, the western
juniper/big sagebrush/bluebunch wheatgrass (Juniperus occidentalis/Artemisia
tridentata/Pseudoroegnaria spicata) community and the western juniper/big
sagebrush/Idaho fescue (Juniperus occidentalis/ Artemisia tridentata/Festuca idahoensis)
community (Driscoll 1964b, Martin et al. 1978, Hopkins and Kovalchik 1983). These are
found on the deeper, well-drained pumice throughout the region. They are fairly open
woodlands, with widely spaced junipers, often with densities of less than 50 to 75 mature
trees per hectare (20 to 30 per acre). Between the junipers is a fairly open shrub canopy
dominated by big sagebrush (Artemisia tridentata). The only other shrub common in
these communities is grey rabbitbrush (Ericameria nauseosa). The forb layer is usually
dominated by bunchgrasses with a cryptogamic crust between the bunches. The most
prevalent species include bluebunch wheatgrass (Pseudoroegnaria spicata), Idaho fescue
(Festuca idahoensis), Sandberg bluegrass (Poa secunda), and bottlebrush squirreltail
(Elymus elymoides). Forbs tend to be rare in these communities, with the most common
being nine-leaved desert-parsley (Lomatium triternatum), desert yellow daisy (Erigeron
linearis), and yarrow (Achillea millefolium).
At the west edge of the pumice zone, and on moist sites, western juniper occurs with
bitterbrush and big sagebrush in the understory. This community (Juniperus
occidentalis/Artemisia tridentata-Purshia tridentata) is known from pumice flats, old
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volcanic tables as well as canyons (Driscoll 1964a). Juniper is widely spaced in this type,
with most of the cover composed of the two shrubs. Grasses include bluebunch
wheatgrass (Pseudoroegnaria spicata), Thurber needlegrass (Achnatherum
thurberianum), Idaho fescue (Festuca idahoensis), and junegrass (Koeleria macrantha ).
The dominant forbs are blue-eyed Mary (Collinsia parviflora), big flowered collomia
(Collomia grandiflora) and spreading groundsmoke (Gayophytum diffusum).
On shallow-soiled areas such as scablands and exposed lava flows, big sagebrush is
replaced in the understory by rigid sagebrush (Artemisia rigida) or more commonly low
sagebrush (Artemisia arbuscula). The western juniper/rigid sage/bluebunch wheatgrassSandberg bluegrass (Juniperus occidentalis/Artemisia rigida/Pseudoroegnaria spicataPoa secunda) community has been described from a number of shallow soiled areas in
central Oregon (Winward and Youtie 1978, Seyer 1984).
Three western juniper/low sagebrush (Juniperus occidentalis/Artemisia arbuscula)
communities have been described from the Pumice Western Juniper subtheme, based on
the relative abundance of their bunchgrass dominants: bluebunch wheatgrass
(Pseudoroegnaria spicata), Idaho fescue (Festuca idahoensis) and one-spike oatgrassSandberg bluegrass (Danthonia unispicata-Poa secunda). The juniper/low
sagebrush/Idaho fescue (Juniperus occidentalis/Artemisia arbuscula/ Festuca idahoensis)
occurs on north slopes and more mesic scablands with pockets of soil between rocks and
bedrock. On areas with little or no soil development, juniper/low sagebrush/one-spike
oatgrass-Sandberg bluegrass is most often found. Juniper/low sagebrush/bluebunch
wheatgrass occurs on south slopes and hot, dry sites with small soil pockets supporting
the large bluebunch wheatgrass bunches and the junipers. These shallow soiled and
scabland communities have the most diverse forb floras in this subtheme, with early
blooms of balsamroot (Balsamorhiza), buckwheat (Eriogonum), onion (Allium), and
desert-parsley (Lomatium) species.
In the areas with either a frequent fire history, or moist conditions allowing for a dense
bunchgrass understory, western juniper occurs in an open woodland with no shrubs and
only bunchgrass in the understory. The two communities described are the western
juniper/bluebunch wheatgrass (Juniperus occidentalis/Pseudoroegnaria spicata) type and
the western juniper/Idaho fescue (Juniperus occidentalis/Festuca idahoensis) type. These
are some of the most threatened communities in the subtheme, due to changes in the fire
frequency, and to the heavy grazing use destroying the native bunchgrass cover. In
disturbed areas, native bunchgrasses are typically replaced by rabbitbrush
(Chrysothamnus or Ericameria) species and introduced European grasses, primarily
cheatgrass (Bromus tectorum) and medusahead rye (Taeniatherum caput-medusae).
Distribution and Context
The Pumice Western Juniper Subtheme occurs primarily in the central Oregon pumice
zone (Volland 1985). It is also widespread in the High Lava Plains in central Oregon. The
center of distribution is in Jefferson, Deschutes, Crook, Wheeler, and Grant Counties of
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Oregon. It is also widespread in southern Wasco, Sherman, Gilliam and Morrow
Counties, and in northern Lake and Harney Counties. Occasional examples may be found
in southern Washington, western Idaho and northeastern Oregon, but this subtheme is
largely restricted to central Oregon. However, it is the dominant landscape feature
throughout this area. Two maps showing western juniper are shown below. The first is a
range map of the entire distribution of western juniper and is shown below as figure 1.

Figure 1. Western juniper distribution from Little (1971)

This map shows western juniper centered in eastern Oregon, and represents the current
range of the species, including the distribution of all three western juniper subthemes:
Montane Western Juniper Woodland Subtheme, Sandy Western Juniper Steppe
5

Subtheme, and the Pumice Western Juniper Steppe Subtheme. Many areas shown in this
map are not juniper woodlands, but rather pine woodlands with juniper present. The
Columbia Plateau biophysiographic province encompasses most of the distribution of
western juniper, but excludes the areas in western Oregon, in California and in Nevada.
The 1987 Phase 1 Theme Study (Kagan et al. 1987a) included a hand drawn map of the
distribution of the Pumice Western Juniper Subtheme. Figure 2 shows both the
boundaries of the National Park Service’s Columbia Plateau biophysiographic province
and the estimated distribution of this subtheme within the region. Information on the
current and historic distribution of western juniper, and the pumice or volcanic soils that
support this subtheme have been much improved in the 20 years since publication of the
initial theme study. However, the 1987 map (figure 2) did an accurate job depicting the
major areas where this subtheme occurs.

Figure 2. Distribution of the pumice western juniper subtheme in the Columbia Plateau
biophysiographic province

A better indicator of the distribution of important areas in this subtheme is the historic or
presettlement distribution of western juniper communities. The Oregon Natural Heritage
Information Center has developed a historic or presettlement vegetation map of Oregon,
compiled from a number of sources (Tobalske et al. 2002). Figure 3 below, shows the
historic distribution of western juniper in eastern Oregon in bright red. This map is useful
because western juniper is currently expanding its range, primarily by invading
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previously unforested or sparsely forested sagebrush steppe habitats. The juniper
distribution shown is based on a map developed by H.J. Andrews in the 1930’s
(Harrington 2003). The large red area in central Oregon, in Deschutes, Jefferson, and
Crook Counties represent the primary distribution of the pumice western juniper
subtheme.

Figure 3. Presettlement distribution of western juniper in eastern Oregon (in red)

Sites occur in the most arid portions of the natural region. Precipitation largely occurs as
rain, and ranges from 38-50 cm (15-20 in). In this subtheme, precipitation generally
increases with elevation. This type ranges from low elevation (185 m [600 feet]) sites
along the John Day and Deschutes Rivers to higher elevation sites at the base of the
Ochoco Mountains at 1400 m (4500 ft).
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Regional Variation
Western juniper has a distribution which ranges from Oregon east to southwestern Idaho,
northern Nevada and northern California (figure 1). Throughout much of the range it
occurs at the edges of Ponderosa pine (Pinus ponderosa) woodlands. Over the last 30
years, it has expanded its range into sagebrush steppe habitat, particularly in the John Day
basin of central Oregon, the northern Basin and Range, and in northwestern California.
However, in the Deschutes Plateau which extends from Bend north to Warm Springs and
east to Prineville, western juniper forms ancient woodlands with trees over 1000 years
old. In this area, western juniper represents the dominant tree and is the best expression
of the species in the world. This area includes The Island RNA. Western juniper forms
extensive woodlands in the northern Basin and Range, most notably in the Owyhee
Mountains of Idaho and the Steens Mountains of Oregon. In these areas it occurs most
often as savannas, in areas naturally protected from fire by cliffs and rimrock.
While the Pumice Western Juniper Steppe Subtheme includes most of the juniper
communities in the Columbia Plateau biophysiographic province, it is the most
geographically focused of the subthemes. It includes all areas which are not on sand, and
which are below 1500 m (5000 ft) elevation. The occurrence at lower elevations causes
this to be a true steppe subtheme, as opposed to the Montane Juniper Subtheme, in which
juniper forms more woodlands. The Montane Juniper Subtheme occurs primarily in a
widespread transition zone between the Cascade, Blue, Owyhee, Warner, and the desert
mountain ranges of the northern Basin and Range, and the more widespread sagebrush
steppe. In the extreme western end of the Columbia Plateau biophysiographic province in
Oregon, the Pumice Western Juniper Steppe Subtheme becomes more of a typical
woodland, with very large, old juniper trees with total canopy cover ranging between 30
and 50 percent. In this area the subtheme is distinguishable from the Montane Juniper
Subtheme by the lack of mountain big sagebrush (Artemisia tridentata ssp. vaseyana) and
the presence of bluebunch wheatgrass (Pseudoroegnaria spicata), needlegrass
(Achnatherum thurberianum) species and Sandberg bluegrass (Poa secunda) in most
stands.
Significance
The widespread western juniper/big sagebrush/bluebunch wheatgrass savanna occurring
throughout the Columbia Plateau region has been extensively grazed by livestock which
have impacted virtually all of this native vegetation type and associated soils. In contrast,
and as previously mentioned, The Island was grazed for only one or two summers in
1922 – 1923, based on interviews with the family that owned the sheep. Excessive losses
to predation by coyotes and bobcats, difficult logistics, and lack of stock water on the
plateau may have led to the discontinuation of this use. The Island is one of the largest
examples of a relatively intact native juniper savanna community throughout the
Columbia Plateau biophysiographic province. It is also the best example illustrating the
Pumice Western Juniper Steppe Subtheme. Furthermore, The Island supports significant
undisturbed soil crusts which support Oregon’s largest known population of the sensitive
and very rare woven-spored lichen (Texosporium sancti-jacobi (McCune and
Rosentretter 1992).
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The Island Site Description
Overview
The Island is located in Jefferson County and approximately 24.1 km (15 miles)
south/southwest of Madras, Oregon (population 5,078 – 2000 census). It is a steep-sided
plateau rising above the confluence of the Crooked and Deschutes Rivers in central
Oregon. Because of its natural isolation in combination with the requirement of a permit
to visit the site, The Island has received very limited human impacts and has been
managed as a federal Research Natural Area. Its relatively unspoiled plant communities
are of potential national significance.
Natural History Theme Represented
The Island is representative of the Pumice Western Juniper subtheme, of the Western
Juniper Woodlands theme. This subtheme is similar to the other two western juniper
subthemes identified by the NNL program. Specifically, this sub-theme shares
characteristics with the Eastern Deciduous Forest (Theme 24) and Grassland (Theme 25)
natural history themes as identified by the NNL program.
Primary Natural Features
The Island Potential National Natural Landmark (PNNL) occupies approximately 84
hectares (208 acres) in Jefferson County, in central Oregon. The site is accessible through
a state park, and is managed by the BLM and U.S. Forest Service as a Research Natural
Area to support education and research.
Primary Biological Features
The vegetation is of extremely high quality, with lush, dense, vigorous growth of native
bunchgrass in the juniper/sagebrush savanna (Appendix D, photo 3). The dominant
vegetation is western juniper savanna, with an open understory of big sagebrush
(Artemisia tridentata ssp. wyomingensis) and bluebunch wheatgrass (Pseudoroegnaria
spicata) (Appendix D, photo 4), covering approximately 62 ha (154 acres). Along the
southern end of the plateau and along the eastern edge, big sagebrush is replaced in the
understory by bitterbrush (Purshia tridentata) (Appendix D, photo 5), totaling about 23
ha (49 acres). Narrow discontinuous stands of rigid sagebrush (Artemisia rigida) with an
understory of bluebunch wheatgrass and Sandberg bluegrass (Poa secunda) occupy
approximately 2 ha (5 acres) along the rocky western edge and in the southwest portion
of the plateau along the broken top of a lava tube (Appendix D, photo 6).
The three distinct plant communities which occur on The Island (Figure 4) are described
below. The communities were observed by the authors, but the bulk of the descriptions
included are from an unpublished report done by Susan Seyer (1984), as part of an
Oregon Natural Heritage Program identification project to identify locations for the
western juniper/big sagebrush/bluebunch wheatgrass community, as described in the
Oregon Natural Heritage Plan (1981, 1988, 1993, 1998, and 2003).
9

The first and most important community is the western juniper/big sagebrush/bluebunch
wheatgrass (Juniperus occidentalis /Artemisia tridentata/Pseudoroegneria spicata)
association. This community is the dominant type on the plateau, covering
approximately 62 ha (154 ac) of the 84 ha (208 ac) natural area. Cover value for western
juniper (Juniperus occidentalis) averages approximately 10% but is quite irregular, with
considerable clumping apparently related to past fire patterns (Driscoll 1964a, Schuller
and Halvorson 2008). The presence of burned wood on and in the soil indicates that the
juniper was at one time more widespread and more evenly distributed on the plateau.
Several age classes are represented with the majority of trees large and moderately
old. Current reproduction appears to be quite limited, possibly in response to competition
from the dense bunchgrass growth (Driscoll 1964a, Schuller and Halvorson 2008). Big
sagebrush (Artemisia tridentata) is the sole dominant shrub in this area.
Bluebunch wheatgrass (Pseudoroegneria spicata) comprises nearly two-thirds of the
cover of all perennial herbs, with absolute cover values approaching 30-40% in some
areas (Appendix 4, photo 3). Dominance varies between bluebunch wheatgrass and
Idaho fescue (Festuca idahoensis), probably in response to soil moisture differences. The
fescue occupies the more mesic sites, such as slight depressions that have deeper coarse
textured soils, or edges where windblown deposits have collected and direct insolation
may be less due to the slight slopes.
At other sites in the region, where western juniper/big sagebrush/bluebunch wheatgrass
(Juniperus occidentalis/Artemisia tridentata/Pseudoroegneria spicata) communities have
been heavily disturbed, cover values for big sagebrush are slightly higher, and cover
values for bluebunch wheatgrass are 15 fold less. The absence of bluebunch wheatgrass
at these other sites has created openings that have been filled by the introduced cheatgrass
(Bromus tectorum). Associated soil is non-stony, strongly developed brown loams.
Parent material is 13 in. to 26 in. (33 to 66 cm) below the surface. Both soil types are
rather limited in water storage capabilities. Soil chemistry ranges from slightly acid to
neutral on the A horizon (6.5-7.0), and somewhat alkaline (pH 7.5-8.5) in the B Horizon.
The second important type is the western juniper/big sagebrush – bitterbrush/bluebunch
wheatgrass (Juniperus occidentalis/Artemisia tridentata - Purshia tridentata/
Pseudoroegneria spicata) association. At The Island, this community is limited to the
southern tip of the plateau and a narrow band along the eastern edge, where soils are
coarser and lighter in texture, allowing for better root penetration into bedrock cracks
(Driscoll 1964a, Schuller and Halvorson 2008a). Bitterbrush requires this more
penetrable soil type for deeper root penetration. Total acreage of this community type is
small, amounting to approximately 23 ha (49 acres). Soils are much stonier, with basalt
rock exposed at approximately 15% of the surface. Bitterbrush and big sagebrush are
codominant. Rabbitbrush (Chrysothamnus nauseosus) is also present, but has a fairly
low canopy cover.
Although bluebunch wheatgrass is generally quite dense, cheatgrass is prominent in
portions. The fact that this community is nearest to the head of the trail where sheep
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were brought up to the plateau may account for this. Driscoll (1964a) suggested that
sheep's preference for bitterbrush as browse may have caused them to concentrate in this
area. Other bunchgrasses are present, but in lower amounts; these include Idaho fescue,
Thurber's needlegrass (Achnatherum thurberianum) and Sandberg bluegrass (Poa
secunda). Range in variability for this type at The Island is low, as the type is restricted
to a narrow, level band except for the 4 ha (10+ ac) expanse at the southern tip. Visible
variation may be more a function of transitional edge effects prominent in such narrow
bands than actual variety in ecological conditions.
The last important community type is the rigid sagebrush/bluebunch wheatgrass
(Artemisia rigida/Pseudoroegneria spicata) association. Narrow, discontinuous stands of
rigid sagebrush with sparse bluebunch wheatgrass occur along the rocky western edges
and along the broken top of a lava tube where it surfaces in the southwestern part of The
Island. In these places the soil is extremely shallow, allowing roots entry only into
bedrock cracks. The thin films of soil overlying the bedrock are clayey, drying into
polygonal patterns. The small, discontinuous patches of this type total approximately 2
ha (5 acres).
Other shrubs present with the rigid sagebrush include big sagebrush, bitterbrush,
rabbitbrush, mountain mahogany (Cercocarpus ledifolius) and occasionally oceanspray
(Holodiscus dumosus). The rigid sagebrush is infected with a fungus and is very poor in
vigor; none of the plants flowered or fruited in 1984. By 2008, many of the rigid
sagebrush plants had died, but the remaining shrubs appear healthy. Aside from
bluebunch wheatgrass, other native bunchgrasses include needlegrass and squirreltail
(Elymus elymoides). Idaho fescue is not a major component. Quality is good though the
thin soils probably limit bunchgrass density, leaving open niches for occasional dense
patches of cheatgrass and native annual fescue species. Little variation in ecological
characteristics is present with the type being restricted in size.
The pattern of vegetation on the plateau is caused by an interaction between the dominant
plants, the soils, and historic fires. While most of the adjacent areas historically would
burn fairly frequently as a result of lightning fires, The Island's isolation facilitates a
lower fire frequency, and denser shrub understory (primarily big sagebrush and
bitterbrush), than the adjacent juniper savannas. Bitterbrush will often resprout after a
fire, while big sagebrush is usually killed. Because of this, bitterbrush may be more
widespread in juniper woodlands with a shorter fire interval, while big sagebrush does
better on more protected sites, such as The Island. Evidence of deer browsing is present
at The Island, and deer favor bitterbrush while largely ignoring sagebrush, perhaps also
explaining the local dominance of sagebrush in the understory at the site.
Primary Geological Features
The Island is a remnant volcanic plateau. The ancestral Deschutes, Crooked, and
Metolius rivers have cut deep canyons and exposed large expanses of the upper Miocene
to lower Pliocene Deschutes Formation, interbedded with thin beds of tuffaceous
sandstone and mudstone of the Simtustus Formation (Smith 1991, Orr and Orr 1999).
About 1 million years ago, lava flowed northward off the flanks of Newberry Crater into
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the ancestral Crooked River canyon (Driscoll 1964a, Taylor and Smith 1987). En route,
the flows disrupted the river courses and dammed the Crooked, Deschutes, and Metolius
Rivers to a point about 14 km (9 mi) north of The Island RNA (Peterson and Groh 1970,
Halvorson 2004). The resulting lakes filled with unconsolidated sediments. Once the
flows cooled, water began eroding banks in weak spots and down-cutting, eventually
leading to recapture of the channels (Halvorson 2004). At their peak, the lava flows
filled the canyons to within 61 m (200 ft) of the canyon rim (Hodge 1942, Driscoll
1964a).
Within recent times, between 10,000-15,000 years ago and after the two rivers excavated
canyons 1,000 feet deep, vulcanism took place to the south. Accompanying lava flows
occurred within and near the canyons, filling them with olivine basalt to within 200-700
ft of the top (Hodge 1942). These same lava flows cover much of the area adjacent to the
canyon country region between Bend and Madras,Oregon forming the primary bedrock
of the landscape (Stearns 1931). These lava flows are part of the Deschutes Formation.
Subsequent lakes filled partially with unconsolidated sediments before water cut the
present canyons and isolated The Island. These sediments constitute the parent material
of the present day soils. Today, The Island RNA represents (along with a few “hanging
valleys”) one of the few erosional remnants of the intra-canyon lava flows, and is much
younger than the plateaus on the outer margins of the canyon to the west and east.
Soils within the RNA have been classified as Agency-Madras complex, with 0 to 8
percent slopes, and parent material composed of loess over residuum weathered from
volcaniclastic sediments of the Deschutes Formation. Depth to paralithic bedrock is 56 to
102 cm (22 to 40 in) and 66 to 112 cm (26 to 44 in) to lithic bedrock. Soils are welldrained, with remarkable diversity, especially considering the relatively young age of the
site. These include hard-packed lake clays, river silts, loose loess, fine sands, pumice and
weathered volcanic clays. In addition, some ash, presumably from the Mt. Mazama
eruption, was observed below the A horizon. The entire area is somewhat stony,
especially near the surface. Driscoll (1964a) also reports a clay hardpan throughout much
of the plateau.
Soils beneath the western juniper – sagebrush savanna are non-stony, well-developed
brown loams that have developed either from hard-packed river and lake sediments, or
from loose, wind-blown silts and very fine sands (Driscoll 1964a). Parent material
contains numerous partially decomposed basalt fragments below the surface. A dense,
non-stony clay layer at depth restricts root penetration and reduces soil water storage
capacity (Driscoll 1964a). In comparison, soils beneath the western juniper - bitterbrush
savanna are much stonier and lighter-textured, and root penetration through the
discontinuous hardpan is more extensive.
Secondary Natural Features
In addition to the three communities on top of the plateau representing the Pumice
Western Juniper Subtheme, the cliffs and rimrock slopes have examples of rimrock
vegetation, including isolated individuals of mountain mahogany, oceanspray,
serviceberry (Amelanchier alnifolia), and gooseberry (Ribes) species. The Island also
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provides habitat for various wildlife species. The vertical rimrock cliffs provide nest sites
for various raptors, including prairie falcons (Falco mexicanus), common ravens (Corvus
corax), great horned owls (Bubo virginianus), and golden eagles (Aquila chrysaetos).
The Island also provides refuge for Rocky Mountain mule deer (Odocoileus hemionus
hemionus). Western rattlesnakes (Crotalus viridis) and other reptiles occur on the talus
slopes immediately below the plateau.
Physical Setting
The Island is a plateau isolated by steep cliff faces (Appendix D, Photo 1) and talus
slopes, situated at the confluence of the Crooked and Deschutes Rivers. The nearly level
plateau supports approximately 84 ha (208 ac) of essentially pristine juniper savanna.
Steep talus slopes 61-213 m (200 to 700 ft) in length cover the lower portions of the
plateau. Above the talus lie rimrock cliffs approximately 15-100 m (50 to 325 ft) in
height. The only access to the plateau is via a steep, narrow trail at the southwestern end
(Appendix D, photo 2). It is this restricted access that has effectively protected the native
vegetation found on the plateau.
Location and Access
The Island RNA is located about 24.1 km (15 mi) south-southwest of Madras, Oregon,
and may be accessed from U.S. Highway 97 via the Culver highway. Figure 3, below,
shows the general location of the site, in central Oregon. From Highway 97, follow signs

Figure 4. General Location of The Island RNA in central Oregon
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to Culver, Oregon, then to The Cove Palisades State Park. Once in the park, proceed on
the paved road into the canyon, cross the bridge, and continue 1.9 km (1.2 mi) to a pulloff next to an interpretive display. From this point, proceed on the 0.8-km (0.5-mi)
access trail to the mesa top in the southwest portion of The Island. Permission for public
access must be obtained prior to entering the site. Apply for an access permit from the
State Park headquarters and if within established guidelines, a free permit will be issued.
Lodging accommodation is available in Bend, Redmond, and Madras, Oregon.
Ownership
The entire proposed tract is federally owned. The majority of the natural area is
administered by the Bureau of Land Management, but the U.S. Forest Service manages
about 17 ha (42 acres) in the west half of southeast quarter of section 3, T 12S, R
12E. The site is surrounded by Cove Palisades State Park, which acts as a “gate keeper”
and oversees day to day management of the area. The pattern of ownership can be seen
in Figure 5, below.
T12S R12E S3
Tax Lot 200 (187 acres total) owned by Bureau of Land Management
79 acres in NNL
Tax Lot 600 (80 acres) owned by U.S. Forest Service
42 acres in NNL
T11S R12E S34
Tax Lot 3100 (39 acres total) owned by Bureau of Land Management
10 acres in NNL
T12S R12E S10
Tax Lot 200 (158.11 acres total) owned by Bureau of Land Management
77 acres in NNL
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Figure 5. Ownership patterns of The Island RNA

Land Use and Condition
Historic Land Use
Although relatively inaccessible, visitation had increased dramatically toward the latter
part of the 20th century. Between 1987 and 1997, visits escalated to about 500 per year.
This was accompanied by an increase in trail numbers and width (BLM 1997, Schuller
and Halvorson 2008a). These trends were not predicted and may have been fostered, in
part, by articles in popular regional publications. Responding to this, managers have
cooperated in reducing high use beginning in the summer of 1997. Figure 6, below,
shows the annual visitation numbers to The Island, which have averaged only 46 visitors
per year.
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Visitors to The Island by Year
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Figure 6. Number of visitors by year to The Island

Current Land Use and Present Condition
The entire proposed NNL is managed as a Research Natural Area (RNA), jointly owned
by the U.S. Forest Service and the Bureau of Land Management. As such, it is managed
entirely for research and education. The BLM portion of the area is officially established
as a RNA, while the Forest Service portion is a proposed RNA, managed exactly as a
natural area, but waiting for final designation. A Research Natural Area Guidebook was
recently published, describing the important natural resources and management
guidelines (Schuller and Halvorson 2008a).
Management oversight has taken a more protective stance since 1997. This has been
accomplished through the implementation of a cooperative management plan issued by
the BLM, Oregon State Parks, and Forest Service (BLM 1997). The most significant
aspect of this plan is the restriction of access. The trailhead on Jordan Road (Appendix
D, photo 7) has been closed. Due to realized and potential threats, visits are now mostly
limited to educational, research, and administrative purposes. All visitors must first
check-in at the State Park Headquarters and complete a form requesting permission to
access the area. These permits include guidelines aimed at educating visitors to reduce
their impacts including prohibiting pets, camping, littering, and the removal of any
research or archeological objects. All access is prohibited between February 15 and April
30 to protect raptor nesting. Those visitors not getting permits risk being intercepted by
personnel due to the access trail’s high visibility from the Oregon State Parks headquarter
complex and Jordan Road (Appendix D, photo 2).

16

In 1987, two lightning strikes were quickly extinguished by State Park personnel even
though these fires were within prescribed guidelines for natural fires. This incident
underscores the importance of close cooperation between administering agencies. Since
then, only one fire is known to have occurred, and burned less than an acre. The
cooperators recently underscored the importance of natural fire by re-issuing a prescribed
fire plan in 1997.
An effort to limit the spread of non-native plants has been initiated. Personnel of the
BLM are hand-pulling medusahead rye (Taeniatherum caput-medusae) and red brome
(Bromus rubens) on an annual basis. Distribution of these exotics is being recorded using
a global positioning system (GPS).
Impacts from visitors appear to be very limited, and overall constitute an insignificant
compromise of the ecological integrity of The Island. Although several trail segments are
visible near the southwestern access to the summit tableland, evidence of impact is
confined to the bare soils and invasive species are not currently a problem in this vicinity.
Western juniper is the sole tree occurring on The Island. Several fallen snags were
observed and were probably established in the 1700’s or earlier (Appendix D, photo 8).
Some young junipers are also present at the site, possibly indicating juniper expansion on
The Island.
Sensitive or Hazardous Resources
The non-native plant, cheatgrass is a significant component on The Island in some areas.
It has successfully colonized open microsites between bunchgrass plants (Appendix D,
photo 10), especially on the southern half, as well as beneath juniper canopies.
Cheatgrass cover can approach 50% at plots of 4m2 size. Driscoll (1964a) speculated that
it erupted on The Island due to brief sheep grazing in the 1920’s. Since then, it has
colonized undisturbed sites, especially clay soils. It is unclear how much cheatgrass has
increased overall since then. Driscoll (1964a) found it to be “fairly abundant” and
widespread on The Island in 1960-61. Although it was found to average only 12% cover,
some sites today support about 50% cover (Schuller and Halvorson 2008). Without
permanent plots for remeasurement, the status and trend of cheatgrass cover is unknown.
Cheatgrass presents a threat to native flora which it can outcompete. Furthermore, with
sufficient cheatgrass cover, the fire regime is altered. The high flammability of
cheatgrass, resilience to frequent fires, and annual regeneration of fine fuels combine to
increase fire frequency and spread. This presents a threat to native flora unadapted to
increased fire. Another exotic annual grass species, medusahead rye (Taeniatherum
caput-medusae), was first observed in 1994 and has increased since, but is not yet above
1% cover. The access trail, which is just outside the proposed NNL boundary, harbors
significant amounts of cheatgrass, medusahead rye, horehound (Marrubium vulgare), and
woolly mullein (Verbascum thapsus).
A very rare organism, the woven-spored lichen (Texosporium sancti-jacobi) has been
discovered on The Island since the initial 1987 NNL evaluation. It is very small and
inconspicuous, preferring to thrive on undisturbed soil surfaces, mammal scat, organic
matter and dead clumps of bluegrass (Poa secunda). It is currently known from only
three other sites in the world, west central California, eastern Washington and
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southwestern Idaho. It is also known historically from near San Diego, California
(McCune and Rosentreter 1992). All are semiarid, flat, and retain high ecological
integrity. The woven-spored lichen is very important for several reasons. First, it is
restricted to sites which have little or no livestock grazing and fire (McCune and
Rosentreter 1992). Second, it is the only member of its genus. Third, what may be most
significant of all – it’s the only organism in the fungal kingdom known to form a
protective covering over each of its spores (Tibell and Van Hofsten 1968).

Comparative Assessment
Regional Site Inventory
The Regional Site Inventory was compiled through a literature search and conversations
with scientific experts. The following sites were identified for potential inclusion in the
comparative assessment (listed in alphabetical order):
Box Canyon (Oregon)
Canyon Creek RNA (Oregon)
Cline Buttes (Oregon)
Crooked River Gorge (Oregon)
Devine Canyon (Oregon)
Forks of Tamarack PRNA (Oregon)
Haystack Butte PRNA (Oregon)
Ochoco Divide RNA (Oregon)
Pilot Butte State Parks (Oregon)
Powell Buttes (Oregon)
Shake Table Mountain (Oregon)
Sheep Rock (Oregon)
Smith Rocks (Oregon)
South Hampton Butte (Oregon)
Sunken Mountain (Oregon)
Sutton Mountain (Oregon
The Island (Oregon)
Tumalo State Park (Oregon)
Comparative Analysis and Discussion
Site Descriptions
Five of the sites were visited to complete a more detailed assessment as to their
representativeness, quality, and ability to represent the Pumice Western Juniper
subtheme. These are listed in priority order below. Of these, four were very high quality
sites, which meet the requirements of a national natural landmark. The fifth was not of
sufficiently high quality, largely due to changes in management.
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The Island
The Island, a 2400' plateau isolated by steep 200-700' vertical faces and talus slopes, lies
between the Crooked and Deschutes Rivers at their confluence. Located in central
Oregon, the site has long been known for having model examples of western juniper
woodlands. It has high quality vegetation, with lush, dense, vigorous growth of native
bunchgrass in the juniper - sagebrush savanna.
The dominant vegetation is western juniper savanna, with an open understory of
Wyoming big sagebrush (Artemisia tridentata ssp. wyomingensis) and bluebunch
wheatgrass (Pseudoroegnaria spicata). Along the southern end of the plateau, big
sagebrush is replaced in the understory by bitterbrush (Purshia tridentata). Narrow
discontinuous stands of rigid sagebrush (Artemisia rigida) with an understory of either
bluebunch wheatgrass or Sandberg bluegrass (Poa secunda) occupy small areas along the
rocky western edge and in the southwest portion of the plateau along the broken top of a
lava tube. In addition to the western juniper vegetation on the top of the plateau, the cliffs
and rimrock slopes have examples of rimrock vegetation, including isolated individuals
of mountain mahogany, oceanspray, and serviceberry (Amelanchier alnifolia).
Because of its isolation, The Island has received almost no use. It was grazed for only one
or two summers in the mid-1920's when sheep were driven up the narrow trail to the
plateau. Excessive losses to predation by coyotes and bobcats, difficult logistics, and lack
of stock water on the plateau led to the discontinuation of this land use practice. There
are some invasive introduced annual weeds, primarily cheatgrass (Bromus tectorum),
occurring in small natural disturbed areas. The Island is also protected as a Research
Natural Area and has been studied for its juniper vegetation since the 1960’s.
Sheep Rock Research Natural Area
Sheep Rock Research Natural Area is located in the Sheep Rocks Unit of the John Day
Fossil Beds National Monument, in Grant County of eastern Oregon. At the time of the
initial evaluation in 1987, the Sheep Rocks area had been recommended as a Research
Natural Area, but not established. The site became a designated RNA approximately in
1998.The site is located just east of the John Day River, with western juniper habitats in
the area evaluated found on the east facing slopes of Sheep Rock. The national
monument is dominated primarily by bunchgrass and sagebrush steppe vegetation, with
western juniper found mostly on the steep canyon slopes.
Western juniper/Wyoming big sagebrush/bluebunch wheatgrass is the dominant plant
community in this area. The site has some examples of this woodland type where
Thurber’s needlegrass (Achnatherum thurberianum) replaces bluebunch wheatgrass as
the dominant, and Sandberg bluegrass is often important on the more ashy areas.
Overall, the vegetation at Sheep Rock is in excellent condition. The entire Sheep Rocks
Unit of the John Day Fossil Beds National Monument has been excluded from livestock
grazing for more than 30 years. However, the areas dominated by western juniper are
found on fairly steep slopes, which historically protected the site from livestock damage.
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The area is dominated almost entirely by native species, except in small areas with
natural disturbances caused by rodents or other mammals. The juniper is old and widely
spaced, although there is juniper reproduction occurring.

Powell Butte Research Natural Area
Powell Butte Research Natural Area occupies the south facing slopes of Powell Butte, in
Crook County of central Oregon. The area is a small butte (1450 meters in elevation)
located in a large volcanic (rhyolite) terrace located in central Oregon, between the only
three towns in the area: Bend, Redmond and Prineville. The area was established as a
Research Natural Area by the Bureau of Land Management because of its late seral
stands of western juniper woodlands and savanna, with a Wyoming big sagebrush and
bunchgrass understory.
Western juniper, Wyoming big sagebrush, bluebunch wheatgrass and Idaho fescue
(Festuca idahoensis) are the dominant plants at the site, occurring primarily as juniper –
sagebrush steppe with Idaho fescue on the more mesic sites, and bluebunch wheatgrass
on the drier areas. The site also has an example of western juniper – bluebunch
wheatgrass vegetation without any sagebrush present.
The site is currently excluded from livestock grazing, and has been fenced for over 20
years. However, the area was historically used by livestock, and has some dense patches
of cheatgrass, as well as some evidence of terracing on the steeper slopes (Schuller and
Halvorson 2008b). Western juniper has been expanding in density in this area, which
historically was more open juniper savanna, and has become more of a dense western
juniper woodland. However, juniper densities are not increasing very rapidly within the
RNA.
Sutton Mountain
Sutton Mountain is a large, proposed wilderness area managed by the Bureau of Land
Management. It is a very large, rimrock-edged butte located just east of the Painted Hills
Unit of the John Day Fossil Beds National Monument, in Wheeler County of central
Oregon. The gentle sloping top of the butte is dominated by sagebrush, but the extensive
rimrock walls and the steep slopes have exceptional examples of western juniper savanna
and steppe.
Sutton Mountain has historically been and is currently being used by livestock. The steep
slopes and rimrock walls prevent livestock from reaching many of the western juniper
dominated areas, but the very lower slopes have historically been heavily grazed and are
not in great condition. The top and upper slopes also were heavily used, but since 1990
use has significantly decreased, with the site improving in condition. Sutton Mountain
also has some of the most northerly stands of low sagebrush (Artemisia arbuscula),
occurring with big sagebrush and juniper.
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The western juniper at Sutton Mountain is extensive and diverse, although the best
condition areas are difficult to access due to the very steep slopes and remoteness of the
site.
Smith Rocks
Smith Rocks is a fairly large and diverse state park located on the Crooked River, in
western Crook County in central Oregon. The site is large, and world famous for its cliffs
and rock faces, which make it a mecca for rock climbers. The steeply dissected buttes and
canyons have varied soils and geology, with basalt rimrock, welded tuffs and silty sandy
soils. The majority of the site is sagebrush steppe, but some of the slopes and cliffs along
the river, throughout the park, have small, fairly high quality stands of western juniper.
Because Smith Rocks occur along a major river, it has historically received extensive
livestock use, and because of this much of the park has been degraded. Weeds, including
cheatgrass, are common in the park. The site also receives extensive recreational use,
which also degrades the ecological character of the site.
1. Comparison of The Island as a Potential National Natural Landmark
Primary Criteria
Illustrative Character: Excellent. The nearly level top supports approximately 180 acres
of essentially pristine western juniper/big sagebrush/bluebunch wheatgrass savanna.
The understory is dominated by native bunchgrass. In addition, the site has western
juniper/bitterbrush steppe, and small examples of western juniper/bluebunch
wheatgrass steppe on the steep slopes.
Present Condition: Excellent. The steep cliffs encompassing this plateau have protected
the site, and any disturbance from livestock grazing has been minimal. Vegetative
cover is exclusively dominated by native species, although small patches of exotics
can be occasionally found.
Secondary Criteria
Diversity: Excellent. In addition to the western juniper steppe, there is also a limited
example of rigid sage/bluebunch wheatgrass. The rimrock topped plateau along the
confluence of two fourth-order rivers is characteristic of central Oregon river downcutting and inter canyon glaciation. This site also provides isolated raptor nesting
habitat.
Rarity: Good. Texosporium sancti-jacobi (woven-spored lichen), a very rare and possibly
endangered lichen from 4 general areas in Oregon, Washington, California and Idaho
occurs here.
Value for Science and Education. Excellent. The site is a Research Natural Area (RNA)
managed by the BLM under the auspices of the Pacific Northwest Research Natural
Areas Interagency Committee. It includes both U.S. Forest Service and BLM
ownerships. Because of this management, it provides a unique opportunity to
investigate undisturbed western juniper savannas. The proposed NNL occurs on Forest
Service and BLM lands, with the access to the site located within the boundaries of the
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Cove Palisades State Park and the geologic and biotic values offer excellent
opportunities for public interpretation.
2. Comparison of Sheep Rock RNA as a Potential National Natural Landmark
Primary Criteria
Illustrative Character: Good. The site has a good example of western juniper steppe
vegetation. It is a mosaic of western juniper/big sagebrush/bunchgrass communities
and other steppe communities, making it typical of examples of this subtheme. The
pumice western juniper steppe occurs on about 250 acres which is included in the
Sheep Rock RNA, part of the Sheep Rocks Unit of the John Day Fossil Beds National
Monument.
Present Condition: Excellent. Because of the steep slopes protecting the site, it has
received little past grazing and is in excellent condition. The area is dominated almost
entirely by native species, except in small areas with natural disturbances caused by
rodents or other mammals. The juniper is old and widely spaced, although there is
juniper reproduction occurring.
Secondary Criteria
Diversity: Good. The site is fairly diverse, with high quality examples of canyon
grasslands, sagebrush steppe, and juniper steppe. It includes a number of slopes and
aspects, with a moderate range of elevations.
Rarity: Good. Sheep Rock RNA has no examples of rare species, but there are two rare
plant species, Astragalus diaphanus ssp. diaphanus and Chaenactis nevii which occur
just outside the RNA boundary, and could be included in a national natural landmark
proposal.
Value for Science and Education: Good. The site is currently managed by the National
Park Service for science, education and recreation. It is somewhat inaccessible and
fairly remote from colleges and universities. However, it has been used for research by
ecologists from Oregon State University and the Camp Hancock Field Station, run by
the Oregon Museum of Science and Industry.
3. Comparison of Powell Buttes RNA as a Potential National Natural Landmark
Primary Criteria
Illustrative Character: Excellent. Powell Buttes occur on the southeastern slopes of a
large, northeast-southwest-trending diastrophic butte system, in Crook County,
Oregon. It supports high quality juniper steppe vegetation typical of the region. The
site has high quality examples of juniper/big sagebrush steppe and two western
juniper/bunchgrass communities.
Present Condition: Good. The combined factors of steep slopes, absence of water, and
careful management have maintained the bunchgrasses in a vigorous, natural
condition. There are, however, numerous inclusions of rather weedy species in the
lower drainage bottoms.
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Secondary Criteria
Diversity: Fair. The site, while being an excellent example of this subtheme, is limited in
other occurrences. Mule deer and pronghorn antelope use the area extensively in
certain seasons.
Rarity: Poor. No other rare elements are known to occur here, although bald eagles and
peregrine falcons have been sighted in the area.
Value for Science and Education: Fair. This site is managed by the Bureau of Land
Management, is centrally located in Oregon and has reasonably good access.
Recreational values are high in this general area, but this site has no immediate
recreational attraction, and overall, the site has limited potential for public
interpretation.
4. Comparison of Sutton Mountain as a Potential National Natural Landmark
Primary Criteria
Illustrative Character: Excellent. Sutton Mountain is a basalt table, with high quality
western juniper steppe on the slopes, at the base, and in the numerous side canyons
along the edges. The area is typical of canyon western juniper steppe, in the John Day
River Basin. It has large examples of western juniper/big sagebrush, western
sagebrush/bunchgrass communities, as well as smaller examples of juniper/mountain
mahogany and juniper/low sagebrush types.
Present Condition: Good. Much of the site is in exceptional condition, with the steep
slopes and canyons having limited past grazing. The bottom slopes and the flat top are
in patchy condition, with some areas dominated by introduced annuals (cheatgrass), as
a result of some combination of past overgrazing and hot fires.
Secondary Criteria
Diversity: Excellent. This is an amazingly diverse site, due to the wide range in slopes,
aspects and soil types. Aside from the juniper communities, the site has canyon
grassland communities in excellent condition, low sagebrush and rigid sagebrush
steppe, and riparian vegetation in the narrow side canyons. The geologic features
include basalt rimrock and ash and tuff hills (also present in the adjacent Painted Hills
Unit of the John Day Fossil Beds National Monument).
Rarity: Excellent. The site has examples of a number of rare, endemic plants. It is one of
only 4 known sites for Thelypodium eucosmum (arrowleaf thelypody), as well as
having populations of Castilleja xanthotricha (yellow-haired paintbrush) and
Chaenactis nevii (Nevius' chaenactis), two John Day Canyon endemics. It has nesting
golden eagles, and is very important for other wildlife.
Value for Science and Education: Excellent. Sutton Mountain is adjacent to a National
Monument, and is fairly easily accessible, having two paved roads leading to the site.
While portions of the property remain in private ownership, the BLM continues to
work toward acquiring these inholdings. The education and research value will be
improved if the BLM succeeds in acquiring the remainder of the property at the site,
and is thus able to designate it as Wilderness. This will both improve the access and
assure the site’s protection.
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5. Comparison of Smith Rocks as a Potential National Natural Landmark
Primary Criteria
Illustrative Character: Fair. The site has one community characteristic of the pumice
western juniper subtheme, but the undisturbed areas are limited to small discontinuous
sites, and in total only comprise 20-30 acres.
Present Condition: Fair. The juniper savanna on the basalt flats is heavily disturbed with
no bunchgrass present except for low amounts of Sandberg bluegrass. The slopes
exhibit varying degrees of good bunchgrass cover, but the extensive network of eroded
hiking trails and paths related to rock climbing activities mar these areas as well.
Secondary Criteria
Diversity: Excellent. The site contains examples of big sage/bluebunch wheatgrass, 7
acres of quality riparian vegetation and 6.5 miles of a fourth order stream. Also, the
site has unique geologic features, having been proposed as a national landmark for
geologic themes.
Rarity: Fair. This large, steeply dissected butte system has varied soils and geologic
stratas, including basaltic soils and rimrock, welded tuffs and silty sandy soils. There
are no other sites like this in Oregon. However, there are no examples of rare plants or
animals occurring at this site.
Value for Science and Education: Fair-Poor. The disturbed quality of the plant
community representing this subtheme limits the potential for scientific investigations.
The riparian community is now excluded from livestock grazing and as this
community recovers this community may be of interest to the scientific community.
Smith Rocks is a popular recreational site, and there is certainly opportunity for public
interpretation; however, with regards to the pumice western juniper subtheme, there is
little to publicly promote in its present condition.
Other Sites
The others sites evaluated were not sufficiently representative of the theme, lacked the
quality to represent the theme, or were in an ownership that was not supportive to
establishment as a National Natural Landmark. All of the considered but not
recommended sites were in Oregon. They include the following:
Box Canyon
Canyon Creek RNA
Cline Buttes
Crooked River Gorge
Devine Canyon
Forks of Tamarack PRNA
Haystack Butte PRNA
Ochoco Divide RNA
Pilot Butte State Parks
Shake Table Mountain
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South Hampton Butte
Sunken Mountain
Tumalo State Park

Evaluation Recommendations
After careful evaluation of both primary and secondary features of The Island, it is
apparent that current management is effective in protecting The Island’s ecological
integrity. The Island is an exceptional example of western juniper habitats, and one of
the best protected and best known examples throughout the Columbia Plateau
biophysiographic province. The Island remains a site of national significance. Although
non-native cheatgrass compromises The Island’s integrity, it remains overall, one of the
best, if not the best examples of a juniper savanna community in the Columbia Plateau
natural region. This site supports a combination of valuable ecological attributes which
were once common throughout the region but are now rare and imperiled. Extensive
native bunchgrass species include many old-aged plants. Soils are remarkably intact and
support a fragile crust. Since the 1987 evaluation and recommendation, there has been
little overall change in its ecological condition. The discovery of a globally significant
organism, the rare woven-spored lichen, strengthens The Island’s importance nationally.
And the fact that the site is scenic and spectacular is an added benefit. The authors
therefore recommend The Island as a new inclusion in the National Natural Landmarks
Program.
Of the five sites evaluated, three of them would meet the requirements for a national
natural landmark representing this subtheme. The exceptions were Sutton Mountain and
Smith Rocks, which is lacking sufficient protection, and quality, and for Smith Rocks
size of the representation of subtheme. The Island was our choice as the Potential
National Natural Landmark for four reasons. First, it is the site which historically has
been the least disturbed. Secondly, it is well-protected by its current Research Natural
Area designation, as well as by its location. Third, it has a very good diversity of western
juniper communities and is completely representative of the subtheme as it was
described. Finally, it has a long history of study and acknowledgement as a representative
site for western juniper.
Sheep Rock RNA was the second choice, and in general an excellent choice as a Potential
National Natural Landmark. It is in exceptional condition, and is the only other site which
has very little evidence of past use. It is owned and managed by the National Park
Service, which is dedicated to the protection of its natural features. The site is just a bit
unusual because of the very high cover of ash, and the presence of the ash beds in the
area, making it less typical of the larger pumice zone. Ash-dominated western juniper
communities occur at this site, at the Juniper Hills Preserve owned by The Nature
Conservancy in southern Crook County, and at a few other sites with John Day formation
ash soils. While they are interesting ecologically, they are just a bit less typical than the
juniper communities found at The Island.
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Powell Buttes is also an excellent example of the subtheme, and almost as good a
representative as is The Island. It was not selected primarily because it is in slightly
worse (yet still quite good) condition than The Island, and has a shorter history of being
used for research and education. It is well-protected, accessible, and represents the theme
about as well, but also lacks the rare species and scenic character of The Island.
Sutton Mountain was the fourth choice among the evaluated sites. It is more diverse, has
a number of rare species and is in very good condition. The fact that it remains
unprotected and the highest quality areas are somewhat inaccessible are the primary
reasons it was not selected. Lastly, the western juniper habitats at Smith Rocks were too
small and not high enough quality to qualify it as a Potential National Natural Landmark.
To summarize, when comparing The Island to other potential sites in the region, it is
ranked slightly above both the Powell Buttes RNA and the Sheep Rocks Unit of the John
Day Fossil Beds National Monument. It is better than the Powell Buttes because it is in
better condition, has had fewer impacts from humans, and has a long history of ecological
study. Sheep Rock may actually have fewer weeds, but is slightly less representative of
the subtheme, occurring at the eastern edge of the major area, with less extensive areas of
old-growth juniper woodlands, and better examples of ash beds, grasslands and sagebrush
steppe. Neither Sutton Mountain nor Smith Rocks meet the national significance criteria
for designation as an NNL.
Proposed Landmark Boundary and Ownership Maps
The proposed National Natural Landmark boundary follows the boundary of the
Research Natural Area. The eastern boundary generally follows the rimrock edge of the
plateau, overlooking Lake Billy Chinook, which occupies the floodplain of adjacent
portions of the Crooked River, from its confluence with the Deschutes River at the
northern end of the plateau to the southern tip of the plateau, 3.34 km (2 miles) to the
south (Figure 6). This can be described in terms of orientations and distances between
points as follows: from point A at the northern tip of the plateau, 122 m (400') above and
244 m (800') south-southeast of the confluence of the two rivers, the boundary strikes at a
bearing of 195o for 518 m (1700') to point B, thence at a bearing of 176o for 610 m
(2000') to point C, thence at a bearing of 142o for 518 m (1700') to point D, thence at a
bearing of 158o for 427 m (1400') to point E, thence at a bearing of 240o for 76 m (250')
to point F, thence at a bearing of 196o for 61 m (200') to point G, thence at a bearing of
148o for 122 m (400') to point H, thence at a bearing of 165o for 366 m (1200') to point I,
thence at a bearing of 194 o for 305 m (1000') to point J, thence at a bearing of 225 o for
381 m (1250') to point K, thence at a bearing of 343 o for 823 m (2700') to point L, thence
at a bearing of 326 o for 183 m (600') to point M, thence at a bearing of 357 o for 305 m
(1000') to point N, thence at a bearing of 46 o for 92 m (300') to point O, thence at a
bearing of 334 o for 305 m (1000') to point P, thence at a bearing of 356 o for 213 m (700')
to point Q, thence at a bearing of 20o for 457 m (1500') to point R, thence at a bearing of
355o for 152 m (500') to point S, thence at a bearing of 333o for 549 m (1800') to point T,
thence at a bearing of 70o for 76 m (250') to point A.
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Figure 7. Proposed Boundary for The Island National Natural Landmark

In terms of a legal description, it generally occupies Township 11 South, Range 12 East,
Section 34, the east half of southwest quarter of southeast quarter and the southeast
quarter of southeast quarter of northwest quarter of southeast quarter; Township 12
South, Range 12 East, Section 3, the west half of northeast quarter; the northwest quarter
of southeast quarter; the southwest quarter of northeast quarter; the east half of southwest
quarter; the west half of southeast quarter; the southwest quarter of southeast quarter of
southeast quarter and the west half of southeast quarter of southeast quarter of southeast
quarter; Section 10, the northeast quarter of northeast quarter; the southeast quarter of
northeast quarter; the northeast quarter northwest quarter of northeast quarter; the east
half southeast quarter of northwest quarter of northeast quarter; the east half northwest
quarter of southwest quarter northeast quarter and northwest quarter of northeast quarter
southeast quarter.
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Appendix A: Plants, ferns and fern allies of The Island
Scientific and common names of vascular plants, ferns and fern alliesa b
Scientific name

Common name

Coniferous trees
Juniperus occidentalis Hook.

Western juniper

Tall shrubs 2 to 8 m (6.6 to 26.3 ft) tall
Amelanchier alnifolia (Nutt.) Nutt. ex Roem.

Western serviceberry

Cercocarpus ledifolius Nutt. ex Torr. & Gray

Mountain mahogany

Holodiscus dumosus (Nutt. ex Hook.) Heller

Rock spirea

Philadelphus lewisii Pursh

Lewis' mock orange

Medium shrubs 0.5 to 2 m (1.6 to 6.6 ft) tall
Artemisia rigida (Nutt.) Gray

Rigid sagebrush

Artemisia tridentata Nutt.

Big sagebrush

Ericameria humilis (Greene) L.C. Anderson

Truckee rabbitbrush

Ericameria nauseosa (Pallas ex Pursh) Nesom & Baird

Gray rabbitbrush

Linanthus pungens (Torr.) J.M. Porter & L.A. Johnson

Granite prickly phlox

Purshia tridentata (Pursh) DC.

Antelope bitterbrush

Ribes cereum Dougl.

Wax currant

Tetradymia canescens DC.

Spineless horsebrush

Low shrubs <0.5 m (1.6 ft) tall
Ericameria resinosa Nutt.

Columbia goldenweed

Ferns and allies
Cheilanthes gracillima D.C. Eaton

Lace lipfern

Pityrogramma triangularis (Kaulf.) Maxon

Goldback fern
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Scientific name

Common name

Herbs
Achillea millefolium L.

Common yarrow

Agoseris heterophylla (Nutt.) Greene

Annual agoseris

Allium douglasii Hook.

Douglas’ onion

Allium macrum S. Wats.

Rock onion

Allium parvum Kellogg

Small onion

Amsinckia menziesii (Lehm.) Nels. & Macbr.

Menzies’ fiddleneck

Ancistrocarphus filagineus Gray

False neststraw

Antennaria dimorpha (Nutt.) T. & G.

Low pussytoes

Arabis sparsiflora Nutt.

Sicklepod rockcress

Astragalus conjunctus S. Wats.

Idaho milkvetch

Astragalus filipes Torr. ex Gray

Basalt milkvetch

Astragalus misellus S. Wats.

Pauper milkvetch

Astragalus obscurus S. Wats.

Arcane milkvetch

Balsamorhiza careyana Gray

Carey’s balsamroot

Blepharipappus scaber Hook.

Rough eyelashweed

Calochortus macrocarpus Dougl.

Sagebrush mariposa lily

Camelina microcarpa Andrz. ex DC.

Littlepod false flax

Camissonia contorta (Dougl. ex Lehm.) Kearney

Plains evening-primrose

Castilleja applegatei Fern.

Wavyleaf Indian paintbrush

Castilleja chromosa A. Nels.

Desert Indian paintbrush

Clarkia sp.

Clarkia

Claytonia perfoliata Donn ex Willd. ssp. perfoliata

Miner’s lettuce

Claytonia sibirica L.

Siberian springbeauty

Collinsia parviflora Dougl. ex Lindl.

Maiden blue-eyed Mary

Collomia grandiflora Dougl. ex Lindl.

Largeflower hawksbeard

Cryptantha ambigua (Gray) Greene

Obscure cryptantha

Cryptantha flaccida (Dougl. ex Lehm.) Greene

Weakstem cryptantha

Cryptantha rostellata (Greene) Greene

Beaked cryptantha

Delphinium sp.

Larkspur
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Scientific name

Common name

Descurainia pinnata (Walt.) Britt.

Western tansymustard

Draba verna L.

Spring draba

Epilobium brachycarpum Presl

Tall annual willowweed

Epilobium minutum Lindl. ex Lehm.

Chapparal willowherb

Erigeron filifolius (Hook.) Nutt.

Threadleaf fleabane

Erigeron linearis (Hook.) Piper

Desert yellow fleabane

Erigeron poliospermus Gray

Cushion fleabane

Eriogonum heracleoides Nutt.

Parsnipflower buckwheat

Eriogonum sphaerocephalum Dougl. ex. Benth.

Rock buckwheat

Eriogonum strictum Benth. ssp. proliferum
(T.&G.) S. Stokes

Blue Mountain buckwheat

Eriogonum vimineum Dougl. ex. Benth.

Wickerstem buckwheat

Eriophyllum lanatum (Pursh) J. Forbes

Common woolly sunflower

Erodium cicutarium (L.) L’Her. ex Ait.

Redstem storksbill

Fritillaria pudica (Pursh) Spreng.

Yellow fritillary

Galium boreale L.

Northern bedstraw

Galium multiflorum Kellogg

Shrubby bedstraw

Gilia sinuata Dougl. ex Benth.

Rosy gilia

Hackelia diffusa (Lehm.) I.M. Johnston var. cottonii
(Piper) R.L. Carr

Cotton’s stickseed

Hemizonella minima (Gray) Gray

Opposite-leaved tarweed

Heuchera cylindrica Dougl. ex Hook.

Roundleaf alumroot

Holosteum umbellatum L.

Jagged chickweed

Idahoa scapigera (Hook.) Nels. & Macbr.

Flatpod

Lactuca serriola L.

Prickly lettuce

Lagophylla ramosissima Nutt.

Branched lagophylla

Layia glandulosa (Hook.) Hook. & Arn.

whitedaisy tidytips

Leptosiphon harknessii (Curran)
J.M. Porter & L.A. Johnson

Harkness’ flaxflower

Lithophragma glabrum Nutt.

Bulbous woodland-star

Lithophragma parviflorum (Hook.) Nutt. ex T.&G.

Small-flowered fringecup
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Scientific name

Common name

Lomatium canbyi Coult. & Rose

Canby’s biscuitroot

Lomatium cous (S. Wats.) Coult. & Rose

Cous biscuitroot

Lomatium macrocarpum (Nutt. ex T.&G.) Coult. & Rose

Bigseed biscuitroot

Lomatium triternatum (Pursh) Coult. & Rose

Nineleaf biscuitroot

Nama densum J.G. Lemmon

Leafy nama

Nothocalais troximoides (Gray) Greene

False agoseris

Orobanche uniflora L. var. purpurea (Hell.) Ach.

One-flowered broomrape

Orthocarpus tenuifolius (Pursh) Benth.

Thinleaved owl’s clover

Penstemon deustus Dougl. ex Lindl.

Scabland penstemon

Penstemon fruticosus (Pursh) Greene

Bush penstemon

Penstemon richardsonii Dougl. ex Lindl.

Cutleaf beardtongue

Penstemon seorsus (A. Nels.) Keck

Shortlobe penstemon

Phacelia hastata Dougl. ex Lehm.

Silverleaf phacelia

Phacelia heterophylla Pursh

Varileaf phacelia

Phacelia linearis (Pursh) Holz.

Threadleaf phacelia

Phlox cespitosa Nutt.

Tufted phlox

Phlox gracilis (Hook.) Greene

Slender phlox

Phlox hoodii Richards.

Spiny phlox

Plagiobothrys tenellus (Nutt.) Gray

Pacific popcornflower

Plectritis macrocera T.&G.

Longhorn plectritis

Polemonium micranthum Benth.

Annual polemonium

Potentilla glandulosa Lindl.

Sticky cinquefoil

Rigiopappus leptocladus Gray

Wireweed

Scutellaria nana Gray

Dwarf skullcap

Sedum sp.

Stonecrop

Senecio canus Hook.

Woolly groundsel

Sisymbrium altissimum L.

Tall tumblemustard

Thelypodium laciniatum (Hook.) Endl.

Western thelypodium

Thysanocarpus curvipes Hook.

Sand fringepod

Tiquilia nuttallii (Hook.) A. Richards.

Nuttall’s crinklemat

38

Scientific name

Common name

Tragopogon dubius Scop.

Yellow salsify

Trifolium dubium Sibth.

Suckling clover

Triteleia grandiflora Lindl.

Largeflower triteleia

Uropappus lindleyi (DC.) Nutt.

Silverpuffs

Valeriana sp.

Valerian

Verbascum thapsus L.

Common mullein

Zigadenus venenosus S. Wats.

Meadow deathcamas

Grasses
Achnatherum thurberianum (Piper) Barkw.

Thurber’s needlegrass

Bromus hordeaceus L.

Soft brome

Bromus rubens L.

Red brome

Bromus tectorum L.

Cheatgrass

Elymus elymoides (Raf.) Swezey

Bottlebrush squirreltail

Festuca idahoensis Elmer

Idaho fescue

Koeleria macrantha (Ledeb.) Schult.

Prairie junegrass

Leymus cinereus (Scribn. & Merr.) A. Love

Basin wildrye

Poa bulbosa L.

Bulbous bluegrass

Poa cusickii Vasey ssp. cusickii

Cusick’s bluegrass

Poa secunda Presl

Sandberg bluegrass

Pseudoroegneria spicata (Pursh) A. Love

Bluebunch wheatgrass

Taeniatherum caput-medusae (L.) Nevski

Medusahead wildrye

Triticum aestivum L.

Wheat

Ventenata dubia (Leers) Coss. & Durieu

North African grass

Vulpia microstachys (Nutt.) Munro ex Benth.

Small fescue

Vulpia octoflora (Walter) Rydb.

Six-weeks fescue

a

Compiled from numerous sources.
Nomenclature for vascular plants, ferns, and fern-allies follows the Flora of North America
(1993+) and the Oregon Flora Project Web site (2007).

b
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Appendix B: Scientific names of lichensa
Acarospora schleicheri (Ach.) A. Massal.
Amandinea punctata (Hoffm.) Coppins & Scheid.
Aspicilia reptans (Looman) Wetmore
Candelariella terrigena Räsänen
Cladonia pocillum (Ach.) Grognot
Collema sp. F.H. Wigg.
Diploschistes muscorum (Scop.) R. Sant.
Lecanora muralis (Schreber) Rabenh.
Phaeorrhiza sareptana (Tomin) H. Mayrh. & Poelt
Psora sp. Hoffm.
Texosporium sancti-jacobi (Tuck.) Nadv.

a

Nomenclature follows Esslinger 2006.
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Appendix C: Amphibians, Reptiles, Birds, and Mammals
Table 7- Amphibians, reptiles, birds, and mammals expected to use The Island
PNNL/Research Natural Areaa
Family

Scientific name

Common name

Bufonidae

Bufo boreas

Western toad

Hylidae

Pseudacris regilla

Pacific chorus frog

Pleobatidae

Scaphiopus intermontanus

Great Basin spadefoot

Anguidae

Elgaria multicarinata

Southern alligator lizard

Boidae

Charina bottae

Rubber boa

Colubridae

Coluber constrictor

Racer

Hypsiglena torquata

Night snake

Masticophis taeniatus

Striped whipsnake

Pituophis melanoleucus

Gopher snake

Thamnophis elegans

Western terrestrial garter snake

Thamnophis sirtalis

Common garter snake

Phrynosoma douglasii

Short-horned lizard

Sceloporus graciosus

Sagebrush lizard

Sceloporus occidentalis

Western fence lizard

Uta stansburiana

Side-blotched lizard

Scincidae

Eumeces skiltonianus

Western skink

Teiidae

Cnemidophorus velox

Plateau striped whiptail

Viperidae

Crotalus viridis

Western rattlesnake

Amphibians

Reptiles

Iguanidae
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Family
Birds

Scientific name

Common name

Accipitridae

Accipiter cooperii

Cooper’s hawk

Accipiter cyaneus

Northern harrier

Accipiter gentilis

Northern goshawk

Accipiter striatus

Sharp-shinned hawk

Aquila chrysaetos

Golden eagle

Buteo jamaicensis

Red-tailed hawk

Haliaeetus leucocephalus

Bald eagle

Pandion haliaetus

Osprey

Cathartidae

Cathartes aura

Turkey vulture

Falconidae

Falco mexicanus

Prairie falcon

Falco peregrinus

Peregrine falcon

Falco sparverius

American kestrel

Alectoris chukar

Chukar

Callipepla californica

California quail

Oreortyx pictus

Mountain quail

Perdix perdix

Gray partridge

Charadriidae

Charadrius vociferus

Killdeer

Columbidae

Columbia livia

Rock dove

Zenaida macroura

Mourning dove

Tytonidae

Tyto alba

Barn owl

Strigidae

Asio otus

Long-eared owl

Athene cunicularia

Burrowing owl

Bubo virginianus

Great-horned owl

Glaucidium gnoma

Northern pygmy owl

Otus kennicottii

Western screech-owl

Chordeiles minor

Common nighthawk

Phasianidae

Caprimulgidae
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Family

Scientific name

Common name

Apodidae

Aeronautes saxatalis

White-throated swift

Chaetura vauxi

Vaux’s swift

Archilochus alexandri

Black-chinned hummingbird

Stellula calliope

Calliope hummingbird

Selasphorus rufus

Rufous hummingbird

Colaptes auratus

Northern flicker

Picoides pubescens

Downy woodpecker

Picoides villosus

Hairy woodpecker

Sphyrapicus nuchalis

Red-naped sapsucker

Contopus sordidulus

Western wood-pewee

Empidonax oberholseri

Dusky flycatcher

Empidonax wrightii

Gray flycatcher

Sayornis saya

Say’s phoebe

Myiarchus cinerascens

Ash-throated flycatcher

Tyrannus verticalis

Western kingbird

Alaudidae

Eremophila alpestris

Horned lark

Hirundinidae

Hirundo pyrrhonota

Cliff swallow

Hirundo rustica

Barn swallow

Stelgidopteryx serripennis

Northern rough-winged swallow

Tachycineta bicolor

Tree swallow

Tachycineta thalassina

Violet-green swallow

Aphelocoma californica

Western scrub-jay

Corvus brachyrhynchos

American crow

Corvus corax

Common raven

Cyanocitta stelleri

Steller’s jay

Gymnorhinus cyanocephalus

Pinyon jay

Nucifraga columbiana

Clark’s nutcracker

Pica pica

Black-billed magpie

Trochilidae

Picidae

Tyrannidae

Corvidae
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Family

Scientific name

Common name

Paridae

Parus atricapillus

Black-capped chickadee

Parus gambeli

Mountain chickadee

Aegithalidae

Psaltriparus minimus

Bushtit

Sittidae

Sitta canadensis

Red-breasted nuthatch

Troglodytidae

Catherpes mexicanus

Canyon wren

Salpinctes obsoletus

Rock wren

Troglodytes aedon

House wren

Myadestes townsendi

Townsend’s solitaire

Sialia mexicana

Western bluebird

Sialia currucoides

Mountain bluebird

Turdus migratorius

American robin

Mimidae

Oreoscoptes montanus

Sage thrasher

Bombycillidae

Bombycilla cedrorum

Cedar waxwing

Laniidae

Lanius ludovicianus

Loggerhead shrike

Sturnidae

Sturnus vulgaris

European starling

Vireonidae

Vireo solitarius

Blue-headed vireo

Emberizidae

Agelaius phoeniceus

Red-winged blackbird

Chondestes grammacus

Lark sparrow

Dendroica coronata

Yellow-rumped warbler

Dendroica nigrescens

Black-throated gray warbler

Euphagus cyanocephalus

Brewer’s blackbird

Icterus bullockii

Bullock’s oriole

Junco hyemalis

Dark-eyed junco

Molothrus ater

Brown-headed cowbird

Passerculus sandwichensis

Savanna sparrow

Passerella iliaca

Fox sparrow

Pipilo chlorurus

Green-tailed towhee

Pipilo maculatus

Spotted towhee

Muscicapidae
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Blue-

Family

Scientific name

Common name

Pooecetes gramineus

Vesper sparrow

Spizella breweri

Brewer’s sparrow

Spizella passerina

Chipping sparrow

Sturnella neglecta

Western meadowlark

Zonotrichia leucophrys

White-crowned sparrow

Carduelis pinus

Pine siskin

Carduelis psaltria

Lesser goldfinch

Carduelis tristis

American goldfinch

Carpodacus cassinii

Cassin’s finch

Carpodacus mexicanus

House finch

Sorex merriami

Merriam’s shrew

Sorex preblei

Preble’s shrew

Sorex vagrans

Vagrant shrew

Talpidae

Scapanus orarius

Coast mole

Vespertilionidae

Antrozous pallidus

Pallid bat

Corynorhinus townsendii

Townsend’s big-eared bat

Eptesicus fuscus

Big brown bat

Lasionycteris noctivagans

Silver-haired bat

Myotis californicus

California myotis

Myotis ciliolabrum

Western small-footed myotis

Myotis evotis

Long-eared myotis

Myotis lucifugus

Little brown myotis

Myotis thysanodes

Fringed myotis

Myotis volans

Long-legged myotis

Myotis yumanensis

Yuma myotis

Lepus californicus

Black-tailed jackrabbit

Fringillidae

Mammals
Soricidae

Leporidae
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Family

Scientific name

Common name

Sylvilagus nuttallii

Mountain cottontail

Spermophilus beecheyi

California ground squirrel

Marmota flaviventris

Yellow-bellied marmot

Spermophilus beldingi

Belding’s ground squirrel

Spermophilus townsendii

Townsend’s ground squirrel

Tamias townsendii

Townsend’s chipmunk

Geomyidae

Thomomys talpoides

Northern pocket gopher

Heteromyidae

Dipodomys ordii

Ord’s kangaroo rat

Perognathus parvus

Great Basin pocket mouse

Lemmiscus curtatus

Sagebrush vole

Microtus longicaudus

Long-tailed vole

Neotoma cinerea

Bushy-tailed woodrat

Onychomys leucogaster

Northern grasshopper mouse

Peromyscus crinitus

Canyon mouse

Peromyscus maniculatus

Deer mouse

Peromyscus truei

Pinyon mouse

Erethizontidae

Erethizon dorsatum

Common porcupine

Canidae

Canis latrans

Coyote

Vulpes vulpes

Red fox

Procyonidae

Procyon lotor

Common raccoon

Mustelidae

Mephitis mephitis

Striped skunk

Mustela frenata

Long-tailed weasel

Spilogale gracilis

Western spotted skunk

Taxidea taxus

American badger

Felis concolor

Mountain lion

Lynx rufus

Bobcat

Sciuridae

Muridae

Felidae

Cervidae

Odocoileus hemionus
Black-tailed deer
ssp. hemionus
a
Nomenclature, distribution, and habitat characteristics taken from Csuti et al. 1997.
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Appendix D: Photographs of The Island Potential National Natural
Landmark (PNNL)

Photo 1. The high cliffs nearly surrounding The Island prevent livestock and human access.

Photo 2. The Island seen from across the river.
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Photo 3. Access trail as viewed from Oregon State Park Headquarters

Photo 4. The Island supports a vibrant and extensive component of native bunchgrasses.
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Photo 5. The most extensive plant association is western juniper/big sagebrush/bluebunch
wheatgrass. Note the low western juniper cover.

Photo 6. Western juniper becomes dense closer to the rimrock edges.

49

Photo 7. Dense bunchgrass limits sagebrush cover, in spite of years without fire.

Photo 8. A few junipers are over 500 years old.
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Photo 9. Bitterbrush is an important component of the western juniper/bitterbrush/bluebunch
wheatgrass association.

Photo 10. The rigid sagebrush/bluebunch wheatgrass association is restricted to very shallow soil.
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Photo 11. Trailhead with closure sign (left), tip of The Island (center), and interpretive sign (right)

Photo 12. Talus and bare rock support barren assocations with buckwheat and Sandberg bluegrass.

The cover photo and photo numbers 2, 5, 6, 7, 8, 9 and 12 are from Ron Halvorson. The
remaining photos were taken by Michael Murray.
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Appendix E. The Island National Natural Landmark Brief
Location: 14 km (9 mi) southwest of Madras, in Jefferson County, Oregon
Biophysiographic Province: Columbia Plateau
Size: 84 ha (208 acres)
Owner: The majority of the 84 ha (208 acre) natural area is administered by the Bureau
of Land Management. The U.S. Forest Service administers 17 ha (42 acres) in the west
half of the Southeast quarter of Section 3, Township 12 South, Range 12 East. The
natural area is surrounded by Cove Palisades State Park which controls access and
oversees day-to-day management of the area.
Description: The Island is a plateau isolated by steep cliff faces and talus slopes,
situated at the confluence of the Crooked and Deschutes Rivers. The nearly level plateau
supports approximately 84 ha (208 acres) of essentially pristine juniper savanna. Steep
talus slopes 61-213 m (200 to 700 feet) in length cover the lower portions of the plateau.
Above the talus lie rimrock cliffs. The only access to the plateau is via a steep, narrow
trail at the south end; it is this restricted access that has effectively protected the native
vegetation found on the plateau. The vegetation is of extremely high quality, with lush,
dense, vigorous growth of native bunchgrass in the juniper/sagebrush savanna. The
dominant plant community is western juniper/big sagebrush/bluebunch wheatgrass,
covering approximately 62 ha (154 acres). At the southern end of the plateau lies a 20 ha
(49 acre) community of western juniper/big sagebrush-bitterbrush/bluebunch wheatgrass.
Narrow discontinuous stands of rigid sagebrush/bluebunch wheatgrass occupy
approximately 2 ha (5 acres) along the rocky western edge and in the southwest portion
of the plateau along the broken top of a lava tube.
Significance: Although the western juniper/big sagebrush/bluebunch wheatgrass
savanna occurs throughout the Columbia Plateau region, extensive grazing by livestock
in the late 19th and early 20th century impacted virtually all of this native vegetation
type. In contrast, The Island was grazed for only one or two summers in the mid-1920's;
when sheep were driven up the narrow trail to the plateau. Excessive losses to predation
by coyotes and bobcats, difficult logistics, and lack of stock water on the plateau led to
the discontinuation of this land use practice. The Island is the largest and best example of
this native juniper savanna community that is currently protected. It is also the best
example illustrating the Pumice Western Juniper Steppe Subtheme.
Land Use: The Island is a designated federal Research Natural Area (RNA) by both the
U.S. Forest Service and the Bureau of Land Management. As such, The Island is
managed to maintain natural conditions and processes. Although relatively inaccessible,
visitation underwent a dramatic increase between 1987 and 1997. Responding to this,
managers cooperated in reducing high use beginning in the summer of 1997. Currently,
personnel at Cove Palisades State Park enforce access by limiting visits to educational,

2

research, and administrative purposes. All access is prohibited between February 15 and
April 30 to protect raptor nesting.
Special Conditions: The Island is on lands administered by the Bureau of Land
Management and the U.S. Forest Service, yet is entirely surrounded by Cove Palisades
State Park, managed by the Oregon Parks and Recreation Department. All agencies
recognize the unique natural area values of this site, and presently the intended
management goals of all three agencies are compatible.
Proposed by: Rex Daubenmire (Daubenmire 1975).
Evaluated in 1987: Recommended as a National Natural Landmark (Kagan and Stern
1987).
Evaluated in 2000: Recommended as a National Natural Landmark (Murray and Kagan
2000).
Evaluated in 2008: Recommended as a National Natural Landmark (Kagan, Murray
and Schuller, herein).

Designated:

Owner Agreement:
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