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A. INTRODUCTION

The Forest Service Research Natural Areas (RNAs) are part of the national RNA system, which
is a network of public lands being protected permanently for the purposes of maintaining
biological diversity, providing ecological baseline information, education, and research. Areas
representing both widespread and unique ecosystems are selected for RNAs and only non-
manipulative research and observation are allowed in the RNAs.

Selection of RNAs in California Forest Service land (Pacific Southwest Region [Region 5]) is
based on the identification of "target elements" and unique ecosystems. Target elements are
plant communities described in varies ecological studies and reference works, such as Kuchler
(1966), Holland (1986), Society of American Foresters (SAF) (Eyre 1980), and Keeler-Wolf’s
(1990a)evaluation of target elements. Unique ecosystems include unusual plant assemblages,
geologically unusual environments, or aquatic areas. Selections are intended to accurately reflect
the natural diversity of vegetation types on Forest Service land in California and lead to the long
term study of each.

Most RNAs contain far greater diversity of vegetation types than the designated target elements
and representation of these types within the RNA is of equal importance. For an overview of
Forest Service RNAs in California, refer to Todd Keeler-Wolf (1990b), "Ecological Surveys of
Forest Service Research Natural Area in California" (USDA Forest Service General Technical
Report PSW-125).

The McAfee Research Natural Area (MRNA) is located one mile (1.6 km) north of the Ancient
Bristlecone Pine Forest on the White Mountain Plateau near White Mountain Peak, east of
Bishop. Alpine fell-fields (Holland type 91140, Kuchler type 45 [ Alpine Meadows and Barren])
including scree slopes, alpine grassland slopes and sedge meadows are represented in the RNA.

This area was first established as White Mountain Scientific Area in 1971. In 1976 it had
received consideration for RNA designation after a preliminary ecological survey (Taylor 1976)
was completed. It was formally recommended as a candidate RNA by the Inyo National Forest
Land and Resource Management Plan (1985, LRMP) to represent the alpine fell-field in the
Basin Ranges physiographic province (Keeler-Wolf 1990b), or the Intermountain Semi-Desert
and Desert province, the ecological unit defined by the USDA Forest Service (Miles and Goudey
1997). An ecological survey was conducted over an area much larger than the final RNA
boundaries (Travers 1993).

The name and boundaries of MRNA have been changed over time while different areas were
being considered. The final recommendation was determined as a result of the Environmental
Assessment process. As a result, approximately ten percent of the RNA was not covered by the
Ecological Survey. Millar, Cheng and DesBaillets visited the area and mapped the vegetation of
the unsurveyed portion in July, 2000 (Millar, et al. 2000).

The MRNA as described in this Establishment Record lies entirely on lands managed by the Inyo
National Forest, the sole administrator of this RNA. Lands adjoining the MRNA are all Forest



Service lands. Lands to the east are proposed Wilderness Area and to the west are managed for
Semi-Primitive Recreation Area.

Two White Mountain Research Station (WMRS) laboratories are located nearby the RNA. The
Summit Laboratory is located atop White Mountain Peak 2.2 miles (3.6 km) northwest and the
Barcroft Laboratory is 0.4 mile (0.6 km) southwest of MRNA. Both laboratories have been
operating since late 1940s. Barcroft Laboratory is a developed research site which includes
roads, buildings, and active research (including manipulative research). Thousands of scientists
in the biological, natural, and physical sciences have used the WMRS research facilities (USDA
Forest Service, Inyo National Forest 1975, Hall 1991). The White Mountain Research Station is
administrated by the University of California under a Forest Service special-use permit.

(1) Land Management Planning

The establishment of McAfee RNA is recommended and evaluated in the Inyo National
Forest Land and Resource Management Plan (LRMP) and accompanying Environmental
Impact Statement (USDA Forest Service 1988a and 1988b, Appendix A, B). The land
allocation for McAfee RNA was decided by the Record of Decision for the LRMP by the
Regional Forester in 1988. The establishment of MRNA will be completed by the
signing of this Establishment Record with concurrence of the Station Director, and finally
by signing the Record of Decision for the Environmental Analysis.

The McAfee RNA is within Management Area #13 - White Mountains and Management
Prescription #5 - Research Natural Area, which emphasizes maintenance of natural
ecological processes for research, study, and observation (Appendix A).

B. OBJECTIVE

The MRNA is established to represent alpine fell-field communities (Holland type 91140,
Kuchler type 45) of the Southern Basin Ranges physiographic province (Intermountain Semi-
Desert and Desert ecological province). Fell-field is a subset of the ecosystems found at high
elevations (7500 feet [2286 m]) and is defined as alpine areas characterized by perennial herbs,
dwarf shrubs and cushion plants of low stature (Holland 1986).

Preservation of the plant communities in MRNA serves the objective to protect rare species.
Heuchera duranii* is a species once considered by the California Native Plant Society (CNPS) as
a listed 1B species (plants rare, threatened, or endangered in California and elsewhere) (Skinner
and Pavlik 1994, Tibor 2001). It is found in the Koeleria grasslands around McAfee Meadow.

Establishment of MRNA will also serve the objective of maintaining biodiversity. The MRNA
contains several intermittent streams and numerous seeps and springs, which support unique
plant communities for this area.

! All plant names follow Munz (1968), excep for tree names which are in accordance with the
Jepson Manual (Hickman 1993).



C. JUSTIFICATION STATEMENT

According to Holland (1986), there are four types of fell-field communities in California based
on location: Klamath-Cascade fell-field (Holland type 91110), Sierra Nevada fell-field (Holland
type 91120), Southern California fell-field (Holland type 91130) and White Mountain fell-field
(Holland type 91140). The White Mountain fell-field ecosystem, where the MRNA is located, is
the driest of these.

There is another established RNA located within the White Mountain fell-field ecosystem, the
White Mountain RNA. Some of the plant communities in the MRNA are also represented in the
White Mountain RNA, which is located approximately 4 miles (6 km) south of MRNA.
However, the White Mountain RNA was established to represent the bristlecone pine (Pinus
longaeva) forest of the Southern Basin Ranges physiographic province.

Plant communities within the boundary of the MRNA represent a diverse and unusual array of
high elevation plant species. There are nine distinct plant communities between the peak of
White Mountain and the dolomite barrens to the south. Thus, in a relatively small area, is the
opportunity to preserve a rich diversity of unique plant communities.

Many of the plant species found in the MRNA are not found in other localities below 10,000 ft
(3048 m) in California.

The hydrological system in the RNA has important watershed values and supports unique plant
communities. MRNA contains the entire watershed of the headwaters of North Fork McAfee
Creek and part of the South Fork McAfee Creek. Both the North and South Fork of McAfee
Creek originate in the RNA. In addition, there are numerous seeps and springs. Many plants
occur in these wet areas only. Establishment of the RNA is valuable for maintaining the
interrelationships of terrestrial and aquatic systems, and facilitates research, monitoring and
protection.

McAfee RNA is part of the largest continuous alpine steppe in California and the Great Basin,
and is the most accessible large alpine area in California. It is unique due to the long history of
research activities in the area. With the adjacent scientific facilities of WMRS and the
concentration of scientific interest, the MRNA can be used as a control area for research done in
the surrounding region and is valuable as a scientific research site for local (such as high-altitude
environment and physiological processes related to reduced oxygen and increased ultraviolet
levels) and global ecosystem studies (such as plant genetics, speciation, global warming, etc.)

Another unique aspect of this region is the rainfall level. Rainfall in the MRNA area is, on
average, lower than in many other high elevation alpine ecosystems due to the rain-shadow
effect of the Sierra Nevada.



D. PRINCIPAL DISTINGUISHING FEATURES

Topography of the RNA is a rolling plateau with fairly gentle relief. The plateau is flanked to
the north and east by steep canyons, formed by nivation (erosion of rock or soil caused by the
alternate thawing and freezing of meltwater beneath and at the margins of snowbanks) and
glaciation, actively cutting into the plateau.

Within the RNA, there are two major sub-plateaus lying in a west-east direction, separated by the
North Fork McAfee Creek. The South Fork McAfee Creek, which supports the McAfee
Meadow, runs on the southern portion of the RNA. Both creeks drain to the east.

To the west of the sub-plateaus is a ridge line which extends from the base of White Mountain
Peak southward. White Mountain Peak (14,246 ft [4342 m]), the highest point in the region, is
steep-sloped with active talus and lies northwest of the RNA.

In general, the whole area appears rocky with shallow and poorly developed soil. Climate is
severe, being cold and dry with strong winds during all seasons.

E. LOCATION (reference maps 1 and 2)

(1) National Forest involved

The MRNA is located entirely in the Inyo National Forest.

(2) Latitude/Longitude

The approximate mean latitude and longitude at the center of the MRNA are 37935'N,
118915'W.

(3) Boundary description

The MRNA lies within T4S R34E, Mt. Diablo Base and Meridian (MDBM) and includes
portions of sections 4, 8, 9, 10, 15, 16, 17, 20, 21, and 22 (USGS Mount Barcroft and Juniper
Mtn. 7.5 Minute quad.)

The boundaries are described as follows (Map 1):
1. Beginning at the peak (elevation 13,189 ft [4020 m]) in NW1/4 NW1/4 Sect. 9 (Point A)

and running south-southwestwardly approximately 0.88 mile (1.42 km) to the peak of
12,970 feet (3953 m) elevation in SE1/4 SE1/4 Sect. 8 (Point B),

2. thence south approximately 1.43 miles (2.30 km) to the northeast corner of Barcroft
Observatory Site in E1/2 NE1/4 Sect. 20 (Point C),



3. thence southeastwardly approximately 0.79 mile (1.27 km) to the peak of 12,205 feet
(3720 m) elevation in NW1/4 SE1/4 Sect. 21 (Point D),

4. thence eastwardly approximately 1.29 miles (2.08 km) to the peak of 11,783 feet (3591 m)
elevation in NE1/4 SE1/4 Sect. 22 (Point E),

5. thence northwardly approximately 0.80 mile (1.29 km) to the peak of 11,745 feet (3580 m)
elevation in NE1/4 SE1/4 Sect. 15 (Point F),

6. thence north-northwestwardly approximately 1.06 miles (1.71 km) to the knoll at the east
end of the plateau, approximately 11,880 feet (3621 m) elevation, in NW1/4 SE1/4 Sect. 10
(Point G),

7. thence westwardly approximately 1.32 miles (2.13 km), then northwardly approximately
0.66 miles (1.06 km), following the break-off line between- the plateau and the steep canyon
and ascending to a switchback at 13,091 feet (3990 m) elevtion in SE1/4 SW1/4 Sect. 4
(Point H),

8. thence southwestwardly approximately 0.3 mile (0.48 km) to the peak of 13,189 ft (4020
m) elevation in NW1/4 NW1/4 Sect. 9 (Point A), the point of beginning.

(4) Acreage
The total acreage of McAfee RNA is 2030 acres (822 ha).
(5) Elevations

Elevations range from 13,189 ft (4,020 m) at the northern tip of the RNA to 10,600 ft (3,231
m) at the intersection of South Fork McAfee Creek and the RNA's eastern boundary.

(6) Access

The MRNA can be reached by two-wheel drive vehicles via the White Mountain Road from
the south. White Mountain Road branches off from highway 168 near Cedar Flat,
approximately 12 miles (19 km) northeast of Big Pine. It runs northward, passes the Ancient
Bristle Cone Pine Forest, and reaches the RNA. The road runs along the western boundary
of the RNA and ends at the peak of White Mountain, passing WMRS's Barcroft facility. The
distance from Cedar Flat to the southwest boundary of MRNA is approximately 27 miles (43
km) (Map 2).

There are no foot trails within the boundaries of the RNA. However, access in the RNA is
easy, due to gentle aspects and lack of upright vegetation.



F. AREA BY COVER TYPES

SAF TYPES (Eyre 1980) percent acres hectares
Unclassified 99 2009 814
Aspen (217) 1 21 8
TOTALS 100 2030 822
KUCHLER TYPES (Kuchler 1966)

Alpine meadows and barren (K45) 99 2009 814
Unclassified 1 21 8
TOTALS 100 2030 822
Holland (Holland 1986):

White Mountain Fell-field (91140) 51 1043 422
Subalpine Sagebrush Scrub (35220) 22 449 182
Wet Subalpine or Alpine Meadow (45210) &

Alpine Snowbank Margin (91300) 6 118 48
Alpine Talus and Scree Slope (91200) 20 399 162
Aspen Forest (81B00) 1 21 8
TOTALS 100 2030 822

G. PHYSICAL AND CLIMATIC CONDITIONS

The nearest reliable weather Station operated by the National Weather Service is Bishop, at
4,180 ft (1250 m), in Owens Valley to the west of MRNA. However, due to the significant
elevational difference, the climatological data in Bishop are only broadly applicable to the
MRNA.

The White Mountain Research Station collected climatic data on the east slope of Mt. Barcroft,
at 12,470 ft (3800 m), since 1956. However, data collecting in winter months stopped in 1980
(Hall 1991).

The climate is characterized by cold, dry weather. The average maximum and minimum

temperatures are 36 OF (2 OC) and -26 OF (-32 OC) respectively. Precipitation falls mostly (over
80%) in the winter months as snow. Occasionally thunderstorms in the summer bring minor
rainfall. The average annual precipitation is 18 inches (46 cm). Table 1 lists the 30-year average
monthly temperature and precipitation data from 1956 to 1985 (winter months data are from
1956 to 1980), collected by the White Mountain Research Station (Hall 1991).



The average annual (1 Oct. - 30 Sept.) snowfall is 164 inches (417 cm), maximum annual
snowfall was 238 inches (606 cm) in 1969, and the maximum monthly snowfall was 86 inches
(219 cm, Dec. 1966).

Winds are persistent and strong at the MRNA. Maximum velocity recorded is around 100 miles
per hour (m.p.h.) (161 km per hour). The strongest winds usually come in winter. Monthly
average maximum speeds are about 30 m.p.h. (48 km per hour) during the winter and near 20
m.p.h. (32 km per hour) in the summer.

Because of the high elevations, solar radiation, especially ultraviolet, is intense in the area.

Table 1: Temperature and precipitation of McAfee RNA (from: Hall 1991)

Temperature: Precipitation:

(°F) (°C) (inches) (mm)

Ave. Max. Min. Ave. Max. Min. Ave. Max. Min. Ave. Max. Min.
Jan. 155 47 23 -92 83 -306 220 601 .T 560 1529 T
Feb. 148 52 21 -96 11.1 -294 166 494 021 422 1257 53
Mar. 154 46 -35 -92 78 -372 211 635 T 537 1616 .T
Apr. 187 50 -30 -74 10.0 -344 186 665 0.00 473 1692 0
May 284 59 -15 -2.0 150 -261 171 6.75 T 435 1718 .T
June 38.6 64 2 37 178 -166 085 439 0.00 216 1117 O
July 46.7 72 12 82 222 -11.1 1.13 4.05 0.00 288 1031 O
Aug. 458 73 13 7.7 228 -106 121 430 0.00 308 1094 O
Sep. 386 60 -8 37 156 -222 091 3.18 000 232 809 O
Oct. 306 62 20 -7.8 167 -289 1.05 333 0.00 267 847 O
Nov. 228 50 -28 -5.1 10.0 -33.3 121 3.17 0.00 309 807 O
Dec. 17.6 48 -30 -8.0 89 -344 204 8.5 T 519 2176 .T

0

Annual 28.9 73 35 -1.7 228 -37.2 1794 8.55 0.00 4565 2176
note: . T = Trace

H. DESCRIPTION OF VALUES
(1) Flora

Due to the severe climate conditions of the area, the number of plant species found in the MRNA
compared to other RNAs is not large. However, for such a high elevation location, the diversity
is high, and includes many unique species not found in other localities. Fifty one species were
identified in Travers' (1993) report (Appendix C). Additional 16 species were tentatively
identified by Millar, Cheng and DesBaillets (2000) (Appendix D). For the entire White
Mountains above 11,500 ft (3505 m) Lloyd and Mitchell (1973) reported 197 taxa.



Growth in fell-fields generally occurs in July and August depending on snow cover. It is also
affected by the geology and soil conditions, which determine the local availability of water for
plants.

Taylor (1976) defined five plant communities within the RNA. Travers (1993) re-classified the
vegetation into eight plant communities. Barely within the RNA border, at the lowest elevation,
along the North and South Forks of McAfee Creek, are small groves of aspen (Populus
tremuloides). Several individuals of limber pine (Pinus flexilis) and bristlecone pine (Pinus
longaeva) scatter in the area upstream of the aspen forest (Millar, et al. 2000).

The following descriptions of plant communities are mainly based on Travers (1993) and Keeler-
Wolf (1990). For a complete list of species found in each plant community and a summary of
vegetation survey data, refer to Appendix E. On the basis of dominant plant species, which
generally follow physiographic patterns of soil distribution and water availability, vegetation in
the RNA falls into five broad categories: alpine grassland steppe (four plant communities),
shrubland (two plant communities), sedge meadow (one plant community), scree slopes (one
plant community), and aspen forest (one plant community). The largest expanse of shrubland is
in the southern lower elevation portions of the RNA. The rest of the RNA is mostly grassland.
Acreage of each plant community is listed in Table 2.

Table 2: Areas of the plant communities in McAfee RNA

Plant Community Acre Hectare Percentage
1. Koeleria cristata? 597 242 29
2. Ivesia lycopodioides 235 95 12
3. Carex sp. - Eriogonum ovalifolium 142 57 7
4. Trifolium monoense 69 28 3
5. Artemisia arbuscula 119 48 6
6. Chrysothamnus parryi 330 134 16
7. Carex - Deschampsia 118 48 6
8. Ribes viscosissimum 399 162 20
9. Populus tremuloides 21 8 1
X Pinus longaeva / P. flexilis <0.1 <0.1 <0.1
Total 2030 822 100

Alpine Grassland Steppe:

This is the largest group of communities in the MRNA. There are four grassland
communities: Koeleria cristata, Ivesia lycopodioides, Carex sp. - Eriogonum ovalifolium,
and Trifolium monoense. These four communities are loosely separated on the basis of soil
moisture or elevation. Carex incurviformis is common in all four communities. The
Trifolium monoense plant community dominates the driest areas. Koeleria cristata and
Ivesia lycopodioides communities are distributed in areas of increasing wetness. The Carex

2listed as Koeleria macrantha in the Jepson Manual (Hickman 1993).



sp. - Eriogonum community is restricted to high elevation sites at the base of White
Mountain Peak.

(1) Koeleria cristata
(Holland: 91140 - White Mountain Fell-field)

This is the largest grassland plant community and is found at the gently-sloped, lower
elevation plateau. The central portion of the RNA is dominated by this type of grassland.

The Koeleria cristata community is characterized by a lack of shrubs and dominance of
monocot species. Many species in this community are the same as in the dolomite regions
(Phlox-Ivesia community) south of the RNA. However, species diversity in this grassland is
much lower than in the dolomite area.

The dominant species, Koeleria cristata, is also very common in the other two shrubland
communities, Chrysothamnus_and Artemisia. However, the relative cover of the species in
the shrubland communities is lower than in the Koeleria cristata grassland community.

This community is characterized by intermediate soil moisture level. In regions of similar
soil type, aspect, and slope but increased wetness, Ivesia lycopodioides dominates. In drier
regions, Trifolium monoense is the dominant species.

(2) Ivesia lycopodioides
(Holland: 91140 - White Mountain Fell-field)

The Ivesia lycopodioides community is distributed in small patches, scattered throughout the
area according to location of mesic regions. This plant community prevails in sloped, mesic
regions below snowmelts. Generally these wet areas are north- or east- facing slopes where

snow patches persist. This community also dominates in natural seeps, giving way to Carex
- Deschampsia community (described in section 7) in areas with standing surface water.

This is the second-most species-rich community. In total, 12 species are identified in this
community. [vesia lycopodioides and Antennaria rosea are the dominant species.

(3) Carex sp. - Eriogonum ovalifolium
(Holland: 91140 - White Mountain Fell-field)

The highest elevation plateau of the MRNA is characterized by an almost pure community of
Carex incurviformis interspersed with Eriogonum ovalifolium. This community is
characterized by low species diversity and an absence of most dicot species observed in other
plant communities. Koeleria is absent in this community.

This community is distributed on the plateau southwest of White Mountain Peak, where
conditions are especially exposed and windswept. There are no mesic microsites on this
plateau. As the plateau slopes southward and eastward into a large bowl, the more typical
communities of Koeleria and Ivesia increase in frequency.



(4) Trifolium monoense
(Holland: 91140 - White Mountain Fell-field)

This community is distributed in two separated locations, on the southeast-facing slope along
the ridge line on the western part of the RNA, and at the easternmost end of the plateau in
the central portion of the RNA. These areas are flat and relatively dry, protected by ridges to
the west.

The species composition of this community is similar to the Artemisia communities below
12,000 ft (3657 m), but without the shrubs. Trifolium monoense and Carex incurviformis are
the two most common species. Associated species are mixtures of the grasses Elymus
elymoides and Stipa occidentalis (Achnatherum occidentalis in Jepson Manual [Hickman
1993]). Koeleria cristata is present but in much lower frequency than in other grasslands.

Shrubland

There are two plant communities dominated by low shrubs: Artemisia arbuscula and
Chrysothamnus parryi. The Artemisia community covers more area than the Chrysothamnus
community, which is largely restricted to north-facing ridge tops.

(5) Artemisia arbuscula
(Holland: 35220 - Subalpine Sagebrush Scrub)

This community is distributed in the southern portions of the RNA, at relatively low
elevations (below 12,000 ft [3567 m]). Within the Artemisia arbuscula region, patches of
Carex-Deschampsia community (described in section 7) can be found in level mesic areas.

Artemisia arbuscula is not the species with the highest relative cover in this community. The
three most common species found here are Trifolium monoense, Linanthus nuttallii, and
Koeleria cristata. However, in no other community does Artemisia reach the frequency with
which it occurs in this community. Heuchera duranii is found in this community.

(6) Chrysothamnus parryi
(Holland: 35220 - Subalpine Sagebrush Scrub)

The northern plateau is completely covered by Chrysothamnus parryi shrubs. This
community can also be found at rocky transition zones between steep scree slopes and the
relatively level grasslands.

Chrysothamnus parryi, Carex incurviformis, and Koeleria cristata are the three most
common species found in this community. As a result of this community generally occurring
at the edge of scree slopes, many of the species found here are shared with the scree slope
community (described in section 8), including Ribes viscosissimum.
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Sedge Meadow

(7) Carex - Deschampsia
(Holland: 45210 - Wet Subalpine or Alpine Meadow, 91300 - Alpine Snowbank Margin)

This community has highest percentage plant cover and the lowest species diversity (9
species). It is also the wettest of all the communities in the RNA.

In almost all cases this community is found in association with pooling or flowing surface
water from seeps. Carex sp. forms a dense sod, and Deschampsia sp. indicates standing
water during the growing season. This community is found in wet areas predominantly in the
southern lower elevation part of the RNA, interspersed with drier, elevated areas of plant
communities dominated by Artemisia, Koeleria, and Ivesia (described in sections 5, 1, and
2). The largest area, McAfee Meadow, is along the South Fork McAfee Creek.

Deschampsia caespitosa, Carex incurviformis, and Carex heteroneura are the three most
dominant species. In areas where surface water is flowing in streams, Carex and
Deschampsia will also be associated with high densities of Mimulus primuloides and
Pedicularis attolens. Carex and Deschampsia are regularly both present in the same locality,
but often one species is more common than the other.

Scree Slopes

(8) Ribes viscosissimum
(Holland: 91200 - Alpine Talus and Scree Slope)

The granitic pluton is characterized by outcrops of scree, generally at the tops of steep ridges.
These areas are almost completely devoid of vegetation, except Ribes viscosissimum. Scree
slopes are composed of unstable collections of either shale or granitic rocks.

Aspen Forest

(9) Populus tremuloides
(Holland: 81B00 - Aspen Forest)

Occurs at two locations in the RNA, the lowest elevation along the South and North Fork
McAfee Creek on the eastern border of the RNA; quaking aspen forms dense stand on the
slopes. It was thought the stand along the South Fork McAfee Creek is a genetic dwarf form
(Hall 1991), but tests on other aspen groves in the region suggested that the cause was
"environmental" rather than "genetic" (Millar, personal communication 2000).

11



(2) Fauna

Six species of mammals, two insects and four birds were observed by Travers (1993) (Appendix

F). Among them, golden eagle (4dquila chrysaetos3) is listed as a California Fully Protected
Species and California Species of Special Concern (Laudenslayer ef al. 1991) .

(3) Geology

Geological formations underlying the MRNA are in two groups: 1) Quaternary alluvium and
volcanic rocks region, and 2) Jurassic pluton region.

Most of the MRNA is of the plutonic region (Barcroft Pluton), which extends from the base of
White Mountain peak northwest of the RNA to the dolomite ridges southeast of the RNA. This
formation is characterized by felsic plutonic rocks, which were formed by crystallization at great
depths and later exposed. The plutonic region is covered with outcrops of granite-like rocks
(aplite), where the plant communities are Ribes, alpine steppe grassland, shrubland and moist
meadows.

A small area along the lower elevation slopes of North Fork McAfee Creek is of the alluvium
and volcanic rocks region. It is characterized by sand, silt, clay and glacial deposits. Ribes

viscosissimum is the dominant species in the general area.

Figure 1 shows the geologic map of the MRNA area.

3Nomenclature of animal species follows Hall (1991).
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(4) Soils

Most of the soils in MRNA are of one mapping unit in the third order survey, Pergelic
Cryoborolls — Soakpak family association, 5 to 70 percent slopes (USDA Forest Service 1994)
(Figure 2). Pergelic Cryoborolls is loamy-skeletal, mixed xeric haplocryolls and the Soakpak
family is loamy-skeletal, mixed xeric eutrocryepts (or xeric dystrocryepts) (Bryant, personal
communication). They are well-drained, very stony or cobbly loam soils. Pergelic Cryoborolls
soils are on mountainsides, with slopes ranging from 30 to 80 percent. Soakpak soils are on
remnant alluvial fans, in alluvial-colluvial flats and on mountainsides. Slopes range from 5 to 60
percent. These soils remain dry throughout the growing season of the plants. No permafrost was
mentioned in the soil survey, but it is suspected that the wet meadow area may have permafrost
orgelic material (Bryant, personal communication).

A small portion of the MRNA is of Rock outcrop, granitic - Packham family - Rubbleland
association, 30 to 80 percent slopes, within which 25% is soils of Slinger family (loamy-skeletal,
mixed [calcareous], frigid xeric torriorthents [Bryant, personal communication]), 30 to 60
percent slopes. This soil type is distributed along the lower reach of North Fork McAfee Creek
on the eastern part of the RNA. Packham family (loamy - skeletal, mixed, frigid xeric
haplocambids [Bryant, personal communication]) soil is well drained, with an extremely cobbly
sandy loam top soil.

Followings are brief descriptions of the soil types in the RNA. Detailed descriptions can be
found in Appendix G.

1. Pergelic Cryoborolls - Soakpak family association, 5 to 70 percent slopes (map unit 150)

This soil type consists of approximately 55% Pergelic Cryoborolls and 25% Soakpak family.
The rest 20% are small areas of the Soakpak family, 30 to 50 percent slopes, Pergelic
Cryoborolls, 5 to 30 percent slopes, and rock outcrop.

Pergelic Cryoborolls has a one inch (2.5 cm) thick surface layer of root mat, and a very
shallow top soil (2 inches [5 cm]) layer, which is very stony loam. Its subsoil (at the depth
from 2 to 14 inches [5 to 36 cm] in the soil profile) is very stony loam also. The available
water capacity is low (2.0 to 3.5 inches [5.1 to 8.9 cm)]).

Soakpak family soil is very gravelly sandy loam. It has a relatively thick surface layer (9
inches [22.9 cm]) and subsoil layer (at the depth from 9 to 27 inches [22.9 to 68.7 cm] in the
soil profile).

2. Rock outcrop, granitic - Packham family - Rubbleland association, 30 to 80 percent slopes
(map unit 158)

This soil type consists of 30% granitic rock outcrop, 25% Packham family, 20% granitic
rubbleland, and 25% of 30 to 60 percent slopes Slinger family.
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Packham family has a shallow surface layer (3 inches [7.6 cm]), which is extremely cobbly
sandy loam and has a moderate very thick platy structure. The subsoil is at the depth from 3
to 15 inches (7.6-38.2 cm), very and extremely gravelly sandy clay loam.

Slinger family soil is very similar to the Soakpak family, but warmer. It is distributed on
upper mountainsides and ridges.
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(5) Land

All land within the boundaries of the MRNA is under the management of the Inyo National
Forest. There are no private inholdings.

(6) Cultural

Prior to the arrival of Europeans in the 1830s, the White Mountains had been inhabited by the
Paiute tribes for as long as 10,000 years. There are three Native American archaeological sites
on the plateau. Artifacts of Native Americans, such as obsidian arrow heads or flakes from the
points, are often found in the RNA. Travers (1993) observed most of the obsidian on the open
central regions of the plateaus.

Livestock was introduced into the Owens Valley in 1861 and grazing has prevailed in the area
since then. Little is known about the early ranching of the area, except that at one time more
than 40,000 sheep overgrazed the high meadows and plateaus of what is now the Inyo National
Forest land. In 1907 grazing regulations were established, and hostilities occurred between
angry ranchers and the U.S. Forest Service. In 1909 the Army was called in to quell the range
war. The U.S. Forest Service did not achieve full control of grazing use in White Mountains
until 1931 (Hall 1991).

A stone corral and hut built by Basque sheepherders in the late nineteenth or early twentieth
centuries exist within the RNA.

The area that includes the McAfee RNA was part of the Tres Plumas Allotment. The Tres
Plumas Allotment permitted sheep grazing (about 1600 annually from June 1 to September 30)
from about 1920 to 1955, then cattle grazing (100-300 from July 1 to September 15 annually)
from 1956 to 1994. However, due to the high elevation and access difficulties, the McAfee RNA
area was probably never grazed much by cattle, compared to grazing use in other areas (Hubbs,
personal communication).

In 1948 the U.S. Navy sought a location to test infrared sensors in the region and, through the
assistance of the University of California, installed a facility at Crooked Creek (10,000 ft [2,090
m] elevation). In 1950 the White Mountain Research Station, with four separate laboratory sites,
was established and operated by the University of California. Two laboratories are located
nearby the RNA. In 1978 the U.S. Navy transferred the title of all facilities and equipment to the
University of California. The general area has great scientific and research value.

(7) Alpine Research

The summit plateau of the White Mountains contains the largest continuous area of alpine steppe
vegetation in California and the Great Basin. It is also the most accessible large alpine area in
California. The area is well studied and has been used as a high altitude research center since the
1940s. Barcroft Research Station is the 11th highest high-altitude station in the world and the
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4th highest in North America. The Summit Laboratory, located 2.2 miles (3.6 km) to the north
of the RNA atop White Mountain Peak, is the 4th highest high-altitude research facility in the
world and highest in North America. Many important physiological experiments have been
conducted at the two laboratories.

I. IMPACTS AND POSSIBLE CONFLICTS
(1) Mineral Resources

There is no evidence or documented history of mining-related activities within the MRNA. The
nearest known mining and mineralization to the RNA occurs about 2.5 miles (4 km) to the south.
It is a high mineral resource potential area of contact-metamorphosed dolomite and quartz veins,
and contains the Eva Belle Mine. Another high mineral resource potential area for sericite
occurs about 4.5 miles (7.2 km) to the west of the RNA.

Mining claim records show no recent or current activity within, or immediately adjacent to the
RNA. The nearest active mining claims occur at the Eva Belle Mine.

The potential for mineable concentrations of mineral resources within the MRNA appears to be
low to none. The outcrops of limestone at southeast corner of the RNA has been field checked
and determined to be of poor mineral quality and unlikely to have potential mining interest
(Millar, et al. 2000; Dunn, personal communication).

Establishment of the MRNA will have minimal impact on the mineral resource values of the
area.

(2) Grazing

The Tres Plumas Allotment that includes the McAfee RNA has been ungrazed entirely since
1994. All action alternatives in the Environmental Assessment would re-draw the allotment
boundary to exclude McAfee RNA. Therefore, establishment of the MRNA will have no impact
on the livestock grazing values of the area.

There is a healthy wild-horse herd in the area, wintering on Bureau of Land Management land
and summering on Forest Service land. Increasing horse use of the area up through Tres Plumas

Flat has been observed as the cattle use has been reduced. Increased wild horse use of the area
may be anticipated (Hubbs, personal communication).

(3) Timber

The MRNA is located at high elevations above timberline. Establishment of MRNA will have
no conflict with timber resources.
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(4) Watershed Values

There are two major intermittent streams, the North Fork and South Fork of McAfee Creek and
numerous seeps and springs in the RNA. Establishment of MRNA will provide the necessary
protection for the watershed, thereby securing the water resource and providing important
habitats for wildlife and plant communities, and maintaining the biodiversity of the area.

(5) Recreation Values

The primary recreational users of the plateau are hikers and mountain bikers, who use the road
along the west boundary of the RNA to ascend White Mountain peak. There is significant
mountain bike traffic along the road up to White Mountain peak. Very little camping occurs in
the area because of the altitude and cold. There may be some hunting on the meadows.
Occasionally, hang gliders and recreational off road vehicles (ORV) have been observed. There
is no fishing because of the lack of permanent stream habitat.

Hiking is allowed on RNAs, but overnight camping, ORV and hang glider uses are not. Hunting
and fishing within RNAs are regulated in the same manner as other general Forest Service land.

Establishing MRNA will have minimal impact on the current recreational use of the area.
However, excessive hiking could have adverse impacts on the RNA through trampling or
depositing human waste.

(6) Wildlife and Plant Values

The White Mountain bighorn sheep (Ovis canadensis) near the area is the only wildlife species
that needs special consideration. The nearest permanent population of sheep, the White
Mountain herd, lives north of the area. Wandering rams may enter the boundaries of RNA while
searching for ewes but would not remain there for long, because of the presence of humans in the
area. On occasion, the White Mountain herd ranged slightly south of the peak, very close to the
boundary of the RNA (USDA Forest Service, Inyo National Forest, McAfee Meadows RNA
Establishment ID Team 1998).

The establishment of MRNA will probably not have any impact on the sheep population of the
area, since the long history of human presence in the area had kept the herds from establishing
permanent residency south of White Mountain peak.

Establishment of MRNA will have a positive impact on the conservation and preservation of

plant and other wildlife values, since only non-manipulative research will be conducted in the
RNA.
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(7) Special Management Area Values

The MRNA is not within any congressionally designated area. Establishment of MRNA will
have no conflict with the Special Management Area values.

(8) Transportation Plans

There is no plan to construct roads or trails in any part of the MRNA and nearby areas.
Establishment of the RNA will have no conflict with the transportation plans of the area.

(9) Research

Barcroft Research Station was established by the U.S. Navy in the 1940s. Since the 1950, the
station has been administered by the University of California system. A great deal of
physiological research is done at the station itself and at the summit hut. Astronomical studies
are also common. More recently, ecological studies of the alpine zone have become more
common.

The physiological and astronomical studies most often take place indoors, using outside subjects
or pre-existing equipments. Ecological studies may be most affected by the establishment of the
RNA. Ecological studies involving methods such as trap-and-release or destructive population
sampling may be considered manipulative depending on sampling intensity. Geological study
methods involving significant soil disturbance are likely incompatible with RNA status.

This area has been administered as an RNA since it became a candidate. All ongoing research
thus has already been modified to standards consistent with RNA regulations and will not be
disrupted by MRNA establishment. Due to the high concentration of research activities in the
area, if scientist use increased within the MRNA significantly, there is a potential for cumulative
impact on the RNA, through trampling or depositing human waste, for example.

J. MANAGEMENT PRESCRIPTION

The primary management direction for the MRNA will be to maintain and promote natural
functions of the alpine fell-field and associated plant and wildlife communities. Appendix A
contains management direction for RNA's on the Inyo National Forest.

1) RNA Management Strategy

During the revision of the Inyo National Forest LRMP, a detailed MRNA management
strategy will be developed by the Inyo National Forest in consultation with the Pacific
Southwest Research Station and WMRS to provide additional management direction to
maintain the values for which the MRNA is established. At that time, a larger boundary with
zoned research uses will be reconsidered as had been considered in the evaluation precess.
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K. ADMINISTRATION RECORDS AND PROTECTION

The official responsibility for administration and protection of the McAfee RNA is with the
Assistant Forest Supervisor for the South Zone of Inyo National Forest. The address is: White
Mtn. Ranger Station, 798 N. Main St., Bishop, CA 93514.

The research coordinator is the Director, Pacific Southwest Research Station, 800 Buchanan
Street, Albany, CA 94710. The Director is responsible for approving and coordinating
observational or non-manipulative applied research in the area and maintaining research data
files.

L. ARCHIVING

The Station Director shall establish and maintain a system for archiving data and reports from
Research Natural Areas in a manner that will facilitate the exchange and transfer of information
among Stations, Forests, and scientists.
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Appendix C: Vascular plant list of McAfee RNA (from Travers 1993)

Asteraceae

Antennaria rosea
Artemisia rothrockii
Artemisia arbuscula
Chrysothamnus parryi
Ericameria disoidea
Erigeron clokeyi
Erigeron compositus
Solidago multiradiata

Boraginaceae
Cryptantha sp.

Brassicaceae
Astragalus kentrophyta
Arabis lemmonii
Draba californica
Draba oligosperma (Hook.) var. oligosperma

Caryophyllaceae
Arenaria kingii (S. Watson) M.E. Jones var. glabrescens

Cyperaceae
Carex heteroneura
Carex incurviformis
Carex leporinella
Carex nebrascensis
Eleocharis pauciflora

Fabaceae
Lupinus argenteus

Trifolium andersonii

Grossulariaceae
Ribes viscosissimum

Juncaceae
Juncus balticus

Linaceae
Linum lewisii

Poaceae
Achnatherum occidentalis
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Calamagrostis purpuracens
Deschampsia cespitosa

Elymus elymoides

Festuca minutiflora

Poa glauca M. Vahl. ssp. rupicola
Poa lettermanii

Poa secunda

Koeleria macrantha
Muhlenbergia richardsonis

Polemoniaceae
Leptodactylon pungens
Linanthus nuttallii
Phlox condensata

Polygonaceae
Eriogonum gracilipes
Eriogonum ovalifolium
Rumex paucifolius

Portulacaceae
Lewisia pygmaea

Primulaceae
Androsace septentrionalis L. ssp. subumbellata
Dodecathion redolens

Rosaceae
Potentilla pensylvanica
Ivesia shockleyi S. Watson var. shockleyi
Ivesia lycopodioides

Saxifragaceae
Heuchera duranii

Scrophulariaceae
Castilleja nanna
Mimulus primuloides
Pedicularis attollens
Penstemon heterodoxus



Appendix D: Plants observed in bloom on July 12, 2000 and and tentatively identified by Millar
etal.

South ridge/boundary of RNA (many were elsewhere as well):

Arenaria kingii Artemesia arbuscula

Castilleja nana Chrysothamnus viscidiflorus*
Erigeron clokeyi Erigeron sp.

Hulsea algida* Invesia lycopoides ssp. scandularis
Leptodactylon pungens Linanthus nuttallii

Penstemon heterodoxus Phlox condensata

Ranunculus eschscholtzii* Ribes sp.

Ribes visciddifolium Rumex paucifolius ssp. paucifolius

Trifollium andersonii

In and near riparian zone of South Fork McAfee Creek, near eastern edge of RNA:

Achillea lanulosa™ Aconitum columbianum*

Carex sp. Cirsium nidulum

Dodecatheon redolens Heuchera rubescens var. pachypoda*
Mimulus guttatus* Mimulus primuloides*

Monardella odoratissima* Pedicularis attolens

Perideridai parishii or Angelica sp. (?)

Potentilla fruticosa* Potentilla pennsylvanica var. strigosa

North slopes of South Fork McAfee Creek and plateau to north:

Astragalus sp. Castilleja sp. (red)
Cystopteris fragilis* Holodiscus dumosus var. glabrescens
Mimulus bigelovii* Penstemon speciosus*

Barely within the RNA border at the lowest elevation of both McAfee Creeks:
Pinus flexilis*
Pinus longaeva*
Populus tremuloides*

* plant not listed in the Ecological Survey (Travers 1993)



Appendix E: Results of plant community survey (from Travers 1993)



Appendix F: Animal species observed in the McAfee RNA (from Travers 1993)

Mammals:
Canis latrans, Coyote
Odocoileus hemionus, Mule deer
Eutamias sp., Chipmunk
Lepus townsendii, White-tailed Hare
Mustela frenata, Long-tailed weasel
Marmota flaviventris, Y ellow-bellied marmots

Insects:
Bombus sp., Bumblebee
Lycaenid, Butterflies

Birds:
Agquila chrysaetos, Golden eagle
Corvus corax, Raven
Eremophila alpestris, Horned lark
Salpinctus obsoletus, Rock wren



Appendix G: Descriptions of soils in the McAfee RNA (USDA Forest Service 1994)

(notes were made by L. Bryant, Forest Soil Scientist,
I nyo National Forest)
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Photo 1. Koeleria cristata plant community

Photo 2. Ivesia lycopodioides plant community



Photo 3. Trifolium monoense plant community

Photo 4. Artemisia arbuscula plant community



Photo 5. Chrysothamnus parryi plant community

Photo 6. Carex-Deschampsia plant community
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