
43. Indian Creek (Keeler-Wolf 1986c, 1990d)

Location
This recommended RNA is on the Lassen National Forest, Tehama County. It is
about 9 miles (14 km) SE. of Paynes Creek. It occupies portions of sects. 33 and
34 T28N, R1E, sects. 2, 3, 4, 9, 10, 11, 12, 13, 14, and 15 T27N, R1E MDBM
(40°13'N., 121°50'W.), USGS Panther Spring and Dewitt Peak quads (fig. 89).
Ecological subsection – Tuscan Flows (M261Fa). 

Target Element
Blue Oak/Foothill Pine (Quercus douglasii/Pinus sabiniana)

Distinctive Features

Blue Oak Woodland: Many blue oak stands throughout
California are not reproducing as a result of varying
effects of livestock browsing, rodent predation, and insect
predation. The relatively even size-class representation
at Indian Creek is indicative of a healthier population
than in several other areas sampled elsewhere in the State
(Griffin 1977). Recent reproduction is fairly good, with
seedlings and small saplings on 32 percent of the sample
points. Four size classes encompassing trees ranging
from 2 to 16 inches (5-41 cm) dbh have frequencies
greater than 15 percent. 

Rare Plants and Range Extensions: Calycadenia fremon-
tii and Fritillaria eastwoodiae (phaenthera) are members of
CNPS List 3. The following species are on List 4 of
CNPS: Mimulus glaucescens, Astragalus pauperculus,
Navarretia subuligera, and Polygonum bidwelliae. A num-
ber of species were found N. of their listed ranges in
Munz (1968). These include Dydleya cymosa, Clarkia arcu-

ata, Centaurium floribundum, Parvisedum pumilum, Fritillaria eastwoodiae (phaen-
thera), Filago californica, Polygonum bolanderi, Layia platyglossa ssp. campestris,
Polypodium californicum, Limnanthes alba, Melica torreyana, Githopsis pulchella, and
Navarretia prolifera. Two species (Symphoricarpos mollis, Lomatium californicum) are
typically N. Coast Ranges species, not reported from the Cascade Range of
California.

Riparian and Stream Biota: For a relatively small stream, Indian Creek contains
a diverse mixture of plants and animals associated with it. Large populations of
rainbow trout (Salmo gairdneri) and other fish as well as western pond turtles
(Clemmys marmorata), California newts (Taricha torosa), aquatic garter snakes
(Thamnophis couchii), and many species of aquatic invertebrates are associated
with the stream. The riparian vegetation is well-developed and shows little
evidence of human disturbance.

Physical Characteristics
The rRNA covers about 3900 acres (1578 ha) and includes nearly all of the Indian
Creek drainage. Indian Creek is a small permanent tributary to Antelope Creek.
The basin is about 1.5 miles wide, 4 miles long (2.4 km by 6.4 km). Elevations are
1320-3131 ft (402-954 m). The drainage is oriented NW.-SE. with Indian Creek
flowing NW. Predominant exposures are SW. and NE. Slopes are variable, from
gentle atop the ridges to moderate in the majority of the drainage and steep on
many small escarpments. 
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Rocks are late Pliocene volcanic breccias (Tuscan formation), deposited in
horizontal layers of varying resistance. The vegetation often conforms to these
layers, showing up as distinct bands along the slopes. Soils are largely Toomes
and Supan series. The latter series is deeper and supports denser oak woodland
than the former, which is shallow and rocky, dominated by grassland and scrub.

Association Types
Twenty-two random points (point center-quarter method) were sampled in the
blue oak woodland. The remainder of the vegetation is qualitatively described.

Live Oak Woodland-Scrub (37110, 37900, 37A00, 71150, 71322, 81330): 1265 acres
(512 ha). This is a dense sclerophyll vegetation intermediate between woodland
and chaparral. It is most extensive on NE.-facing slopes, but also occurs on shel-
tered W.- and SW.-facing slopes on rocky soil. Interior live oaks (Quercus wis-
lizenii) dominate typically as shrubby, multi-stemmed individuals. Other woody
species include California buckeye (Aesculus californica), Rhamnus crocea, R. califor-
nica, Juniperus californica, Ceanothus cuneatus, Toxicodendron diversilobum,
Cercocarpus betuloides, Cercis occidentalis, Arctostaphylos man-
zanita, Lonicera interrupta, and scrubby canyon live oak
(Quercus chrysolepis). 

Foothill pine is unevenly distributed, tending to be most
common on lower SW.-facing slopes. Beneath the scattered
emergent foothill pines, the shrub layer is variable with some
species (e.g., Fraxinus dipetala and Cercocarpus betuloides)
attaining 13-20 ft (4-6 m). Herbs are uncommon. 

At higher elevations and on more sheltered slopes,
Quercus dumosa tends to replace interior live oak. Other
species such as Fraxinus dipetala, Rhus trilobata, Ceanothus inte-
gerrimus, Fremontodendron californicum, and Ptelea crenulata
become more important. Eriodictyon californica may be com-
mon in rocky areas. These sites resemble Holland’s northern
mixed chaparral and scrub oak chaparral (37110, 37900). 

Ceanothus Scrub (37810): 945 acres (382 ha). This associa-
tion occurs on NE.-, E.-, and S.-facing slopes. Dominated by
one species, Ceanothus cuneatus, the scrub is relatively open
and appears senescent, with no evidence of fire for the past
50-75 years. The shrubs are more widely spaced than in
most Ceanothus chaparral. This scrub frequently surrounds
areas of grassland, and has small grassy openings between
the shrubs. 

Grassland (42110, 42200, 45400): 875 acres (354 ha).
Dominants of this grassland do not change appreciably with
varying slope exposure and include Bromus mollis, B. dian-
drus, Avena barbata, and Erodium cicutarium, all introduced.
Many native herbs also occur. These subordinates do tend to
vary more in composition as a result of slope. Those species
characteristic of SW.-facing slopes include Orthocarpus litho-
spermoides, O. attenuatus, Clarkia arcuata, Astragalus pauperculus, Filago californica,
Lupinus vallicola, Linanthus ciliatus, Trifolium microcephalum, T. ciliolatum, T. triden-
tatum, Lotus humistratus, Vulpia (Festuca) myuros, Dichelostemma multiflorum, and
Centaurium floribundum. 

Native species on more sheltered NE.-facing slopes include Lotus denticulatus,
Linanthus dichotomus ssp. meridianus, Vulpia (Festuca) microstachys, Sanicula tuberosa,
Trifolium depauperatum, Dichelostemma pulchella, Allium amplectens, Draba verna, and
Platystemon californicus.
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blue oak woodland on 

SW.-facing slopes of lower 
Indian Creek watershed.

(1986)



In very rocky soils where rocks cover more surface area than vegetation does,
the grassland changes in character and becomes dominated by such species as
Selaginella hanseni, Dudleya cymosa, Lasthenia chrysostoma, Erodium cicutarium,
Phacelia egena, Tunica prolifera, Parvisedum pumilum, Polygonum bolanderi, P. bid-
welliae, Tillaea erecta, Triteleia (Brodiaea) hyacinthina var. greenei, Gilia tricolor,
Arenaria douglasii, Chorizanthe stellulata, C. polygonoides, Githopsis pulchella, and
Navarretia prolifera.

The annual grassland also contains small springy areas with several
characteristic species. These include Mimulus glaucescens, Trifolium varigatum, T.
cyathiferum, Limnanthes alba, Briza minor, Hypericum anagalloides, Scutellaria
austinae, Boisduvalia stricta, Juncus bufonius, Sisyrinchium bellum, and Epilobium sp. 

Blue Oak Woodland/Savanna (71140, 71410): 485 acres (196 ha). This association
occurs largely on S.- and SW.-facing slopes. Blue oak is the most important
species, averaging 128 stems/ha with a relative density of 80 percent. Basal area
cover for blue oak averages 8.3 m2/ha. Other species on the plots, in order of
importance, include canyon live oak, Rhamnus crocea, Rhamnus californica, foothill
pine, and Juniperus californica. Interior live oak also occurs in rocky areas. Areas
on shallow soil tend to be more open savanna; on deep Supan soil they are a
woodland (>100 stems/ha) (fig. 90). 

The understory of typical woodland is dominated by herbs and grasses
(more than 50 species noted) with only scattered shrubs of Ceanothus cuneatus,
Rhamnus californica, R. crocea, and Toxicodendron diversilobum. The shrubs are
characteristic of rocky areas. Herbs and grasses include Bromus mollis, Avena
barbata, Erodium botrys, Tunica prolifera, Trifolium microcephalum, and T. ciliolatum.
Several native perennial grasses occur; the most common are Stipa lemmonii and
Poa scabrella. Saplings and seedlings of blue oak are fairly common.

Deciduous Oak Woodland/Scrub (71120, 37541): 147 acres (60 ha). At higher
elevations on NE.-facing slopes, small California black oaks (Quercus kelloggii)
and dense thickets of Brewer oak (Quercus garryana var. breweri) occur. These
deciduous species tend to occur adjacent to one another under similar ecological
conditions. California black oak forms islands of 30- to 50-ft (9- to 15-m) tall
stands surrounded by low scrubby (10 ft, 3 m) Brewer oak. Brewer oak covers a
larger area than California black oak. 

There are occasional small shrubs of Ribes roezlii and Berberis dictyota and a
moderate cover of herbs and grasses including Agoseris grandiflora, Crepis
monticola, Senecio integerrimus, Calochortus monophyllus, Bromus marginatus,
Cynoglossum grande, Lithophragma bolanderi, and Delphinium nudicaule. 

This association occurs on rocky, well-drained soil and is often bordered by
open Ceanothus scrub. The deciduous oak woodland is analogous to the live oak
woodland scrub at slightly higher and more mesic sites. 

Canyon Bottom Woodland (81320): 147 acres (60 ha). Canyon live oak
dominates the mesic canyon bottoms in the area. The dominants may be large,
up to 3 ft dbh (1 m) and 70 ft (21 m) tall. The canyon live oaks coexist with
smaller numbers of valley oak (Quercus lobata), California black oak, bigleaf
maple (Acer macrophyllum), California bay (Umbellularia californica), and isolated
individuals of ponderosa pine (Pinus ponderosa) and incense-cedar (Libocedrus
decurrens). 

The overall dominant understory species are Toxicodendron diversilobum and
Symphoricarpos mollis. However, other mesophilic species occur, including
Philadelphus lewisii, Aristolochia californica, Asarum hartwegii, Saxifraga californica,
Erythronium multiscapoideum, Trientalis latifolia, Adiantum jordanii, Dryopteris
arguta, Polypodium californicum, Dicentra formosa, Melica torreyana, Osmorhiza
chilensis, Galium aparine, Aquilegia formosa, Potentilla glandulosa, Heuchera
micrantha, Lomatium californicum, and Hydrophyllum occidentale. 
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Riparian Woodland (61510): 36 acres (15 ha). This association occurs along the
perennially flowing part of Indian Creek in the lower half of the drainage. It is
dominated by white alder (Alnus rhombifolia). Stem density is high along this
creek, and there are several areas where an uninterrupted arching canopy of the
dominant species covers several hundred meters of creekbed. Typical dominant
white alders are 12-14 inches (31-36 cm) dbh and 50-70 ft (15-21 m) tall. Also
occurring are occasional individuals of Fremont cottonwood (Populus fremontii),
California sycamore (Platanus racemosa), bigleaf maple, and Salix laevigata. These
species may attain large girth, up to 37 inches (94 cm) dbh in California
sycamore. 

Vitis californica is a common liana, and other common woody understory
species include Calycanthus occidentalis, Cornus glabrata, Clematis ligusticifolia,
Philadelphus lewisii, Symphoricarpos rivularis, Rubus ursinus, and R. leucodermis.
Herbaceous species include Carex senta, Erigeron philadelphicus, Mimulus
cardinalis, Peltiphyllum peltatum, Artemisia douglasiana, Woodwardia fimbriatum,
and Adiantum pedatum.

Plant Diversity 
Two hundred twenty-nine taxa are listed in the establishment record, an updated
version of the list in the ecological survey.

Conflicting Impacts
Cattle grazing has had some negative impact by increasing browsing pressure on
trees and reproduction of blue oak and also by trampling and eroding stream
banks and hillsides. A network of fences occurs throughout much of the area.
These are in various states of repair but may serve to act as exclosures for cattle
once the area is established.
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44. Indian Creek Brewer Spruce (Sawyer and
others 1978)

Location
Dropped from RNA consideration, the site was designated a Special Interest
Area by the Klamath National Forest. It is in Siskiyou County approximately 15

miles (24 km) NW. of Happy Camp. It lies less than 0.5 miles
(0.8 km) S. of the Oregon border. The area occupies portions
of sections 32 and 33 T19N, R6E and sects. 4 and 5 T18N,
R6E HBM (41°59'N., 123°31'W.), USGS Polar Bear Mtn. quad
(fig. 91). Ecological subsection – Lower Salmon Mountains
(M261Af) and Red Butte (M261An). 

Target Element 
Brewer Spruce (Picea breweriana)

Distinctive Features

Dominant Brewer Spruce: This area was rated as one of the
best stands of Brewer spruce in the Klamath Region by the
authors of the ecological survey (fig. 92). Particularly notable
is the large area of dominance by this unique Klamath
Mountains endemic.

Accessibility of Brewer Spruce Stands: Many Brewer spruce stands are relatively
isolated and thus difficult to study. The proximity of this stand to a major paved
Forest Service road (Happy Camp-O’Brian road) facilitates access and study. 

Variability in Successional State: The recent cutting at the S. end of the area
adds some variability to the vegetation, providing different conditions in which
to study Brewer spruce regeneration from the adjacent forest stands.

Rare Plant Taxa: Three CNPS rare plants have been identified from the area.
These are Bensoniella oregona (List 1B), Pedicularis howellii (List 4), and Vaccinium
coccinium (List 3). The Vaccinium is a major component of the understory of the
mesic phase forest.

Physical Characteristics
The area covers about 500 acres (202 ha) of the upper headwaters of Indian Creek,
a major SE.-flowing tributary of the Klamath River. Elevations are from 3500 to
5700 ft (1067-1737 m). Slopes are largely NE.- and S.-facing with N.- and E.-facing
slopes also well-represented. Slopes range from moderate to steep. Rocks are pre-
Cretaceous metasediments. Soils show moderate development and appear to be
internally well-drained. Precipitation at the site averages 70-80 inches (1778-2032
mm) annually (Rantz 1972). January mean minimum temperatures are on the
order of 20 °F (-7 °C); July maximum temperatures are about 87 °F (31 °C). 

Association Types
Twenty releves and 30 points (point-centered quarter method) were chosen to
sample the only forest described from the area. Acreages are not given for the
associations.

Brewer Spruce/Quercus sadleriana (85410, 85310): This association is placed in
the red fir (Abies magnifica) zone of the W. Klamath Region (Sawyer and
Thornburgh 1977). It can be classified as representing the Brewer
spruce/Quercus sadleriana type. Two phases occur locally: a mesic Achlys triphylla
phase and a more xeric Arctostaphylos patula phase. Only minor differences exist
between samples in these phases. 
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Brewer Spruce Special Interest
Area

 



The mid-slope Achlys triphylla phase has a relatively high diversity of
understory herbs and shrubs (19 shrub and 21 herb species indicated). Both mid-
slope and upper-slope phases are dominated by Brewer spruce and white fir
(Abies concolor). Secondary associates are noble fir (Abies procera), Douglas-fir
(Pseudotsuga menziesii), and sugar pine (Pinus lambertiana). Tree reproduction is
mainly spruce and white fir. Of the understory species, Vaccinium coccinium,
Quercus sadleriana, Pyrola secunda, Chimaphila umbellata, Achlys triphylla, Rubus
lasiococcus, Linnaea borealis, Clintonia uniflora, and Nothochelone
(Penstemon) nemorosa are among the most conspicuous in the
mesic Achlys phase. 

In the more xeric upper-slope, or Arctostaphylos patula
phase, 14 shrub and 13 herb species are listed from the releves.
Quercus sadleriana, Arctostaphylos patula, Vaccinium coccinium,
Chimaphila umbellata, Pyrola secunda, and Pyrola picta are
among the most important species. Brewer spruce loses its
dominance to white fir in this phase of the forest. 

Stand analysis was made largely from the mesic Achlys
phase. Tree densities are 219/ha, with white fir represented
by 72 and Brewer spruce by 87 trees/ha. Douglas-fir
dominates in basal area (14.2 m2/ha), followed by spruce (12.7
m2/ha) and white fir (5.3 m2/ha). The relatively low density
and basal area values (see Rock Creek Butte cRNA) for the
forest reflect the open nature of the stand. Growth rates were
sampled from several cored trees of the major species. Brewer
spruce has a mean radial growth of 0.12 cm/year (n=10),
whereas that of white fir was 0.17 cm/year (n=7). 

Rock Outcrops (no Holland equivalent): Small areas on the
upper slopes near ridges are dominated with a sparse cover of
rupicolous species such as Quercus garryana var. breweri,
Arctostaphylos nevadensis, Amelanchier alnifolia, Penstemon
newberryi ssp. berryi, and Sedum obtusatum. 

Successional Montane Chaparral (37510): An old clear-cut
block dominated by successional montane chaparral is located
S. of the main Brewer spruce area. Brewer spruce seedlings
are scattered among the shrubs of Arctostaphylos patula and
Quercus sadleriana. Penstemon anguineus, Nothochelone nemorosa,
and Chimaphila umbellata are also common here. 

Plant Diversity 
Ninety-nine taxa of vascular plants are listed.

Conflicting Impacts
The main stand of Brewer spruce is bisected by the Happy Camp-O’Brian road.
The area has been dropped as a candidate RNA because of its relatively small
size and the presence of a major road within the Brewer spruce stand. It is
designated as a Special Interest Area because of its superior representation of
Brewer spruce.
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Figure 92—Indian Creek
Brewer Spruce, Brewer 

spruce and noble fir at edge of
Sadler oak-dominated chaparral.

(L. Johnson, 1976)

 



45. Indiana Summit (Taylor 1980)

Location
This established RNA is on the Inyo National Forest in Mono County, about 8.5
miles (13.7 km) E. of June Lake. It includes portions of sects. 5, 6, 7, and 8 of T2S,

R28E MDBM (37°49'N., 118 °55'W.), USGS Crestview quad
(fig. 93). Ecological subsection – Glass Mountain (341Dl).

Target Element
Jeffrey Pine (Pinus jeffreyi)

Distinctive Features

Extensive Virgin Jeffrey Pine Forest: The Jeffrey pine
forest at Indiana Summit is part of a large tract of
essentially pure Jeffrey pine forest stretching from the E.
flank of the Sierra Nevada across the divide between the
Mono Basin and Owens River drainage. Much of this forest
has been harvested for timber, and the RNA preserves a
rare pristine example.

First California RNA: The Indiana Summit RNA was the
first RNA established in California (1932). It is cited as an
example of a coniferous forest ecosystem in widely-used

textbooks on ecology (Whittaker 1975) and also by the American Museum of
Natural History, which has a diorama based on Indiana Summit. 

Fire History: Fire is important in shaping the Jeffrey pine forest. A fire recurrence
interval of about 15 years is verifiable in cut stumps adjacent to the RNA. No
fires have occurred recently. Canopy structure indicates only ground fires in the
past. Natural fires were apparently light and patchy. Reproduction of Jeffrey
pine is also patchy, and the scales of fuel density and reproduction patches
overlap, suggesting successful Jeffrey pine reproduction may depend on fire.
Jeffrey pine reproduction, especially in the white fir (Abies concolor) forest,
appears to be tied strongly to fire, with this species excluded from these sites if
succession proceeds without disturbance. Crown fire potential has likely
increased on adjacent lands due to increased stocking rates and lower canopies.
Because of the xeric nature of the forest, brush densities following fires are low
and do not alter stand regeneration times.

Rare and Endemic Plants: Lupinus duranii, a member of CNPS List 4, is a
conspicuous member of the open Jeffrey pine forest and pumice-flat area.
Artemisia cana ssp. bolanderi is endemic to the Mono Basin, but not considered
rare by CNPS.

Archeological Value: The Paiute Indians harvested larvae of piagi (Pandora
moth [Coloradia pandora]), which cyclically attack Jeffrey pine, by digging
trenches encircling the trunks of mature trees. These piagi trenches may still be
seen surrounding some of the larger Jeffrey pines, although their evidence has
been largely obliterated by logging and other disturbance in adjacent areas.

Rare Fauna: A prairie falcon (Falco mexicanus), State-listed as species of special
concern, was seen nesting in the area in 1977 during the ecological survey.

Physical Characteristics
The area encompasses 1162 acres (470 ha) and ranges from 7800 to 8500 ft (2377-
2590 m). It is located on the southernmost margin of an extensive recent volcanic
plateau characterized by small pumice basins interspersed between rolling
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uplands formed by tuffaceous ash falls and volcanic flows. At the S. end,
tuffaceous cliffs resulting from erosion create bold relief. The entire area is
covered by ash-fall deposits, making for very well-drained soils. 

Rocks are loosely welded volcanic tuff (Bishop formation) about 700,000
years old. The ash deposits are 700-10,000 years old, originating from the nearby
Mono and Inyo Craters. Soils are Orthic Humic Entisols. Most precipitation falls
as snow from November to March. Snow reaches 3.2 ft (1 m) deep and may last
3 months. Winter daily temperatures are estimated at 23-41 °F (-5 to +5 °C),
while summer daily ranges are 50-81 °F (10-27 °C). Rainfall is estimated at 12-16
inches (305-406 mm) annually.

Association Types
Seven association types were defined using releves and following the
construction of an association table. An additional fifteen 15-m-radius plots were
sampled to estimate basal area cover and stem density for forest types. Acreage
is not given for all types.

Jeffrey Pine/Purshia tridentata (85100): 872 acres (353 ha). Jeffrey pine is often
the only conifer species in this association, but scattered lodgepole pine (Pinus
contorta ssp. murrayana) occur. This is an open forest with typically less than 50
percent canopy cover. Purshia tridentata is the low shrubby dominant, covering
up to 70 percent of the ground. Density of Jeffrey pine ranges from 113 to 877
stems/ha on eight plots. Basal area of Jeffrey pine ranges from 28.4 to 77.9
m2/ha. The site-index estimate for Jeffrey pine is less than 32 ft (10 m)/100
years. This low index indicates low productivity and probably low recruitment
and regeneration rates.

Herb cover is sparse with only a few
species tallied. These include Carex rossii,
Gayophytum diffusum ssp. parviflorum, Stipa
californica, Stephanomeria tenuifolia, Lupinus
duranii, Leptodactylon pungens ssp. pulchriflo-
rum, and Linanthus nuttallii.

Lodgepole Pine/Calyptridium umbellatum
(86100): 174 acres (71 ha). In this association
lodgepole pine is dominant, with occasional
large Jeffrey pine. The shrub layer is the most
poorly developed of all the forest types.
Artemisia tridentata and Purshia are predomi-
nant with a low herb cover including
Calyptridium umbellatum, Chrysothamnus parryi,
and Stipa elmeri. 

Lodgepole pine basal area ranges from 9.0
to 37.3 m2/ha on the four plots, and tree densi-
ty ranges from 71 to 212/ha.

White Fir/Prunus emarginata (84240, 85210): 116 acres (47 ha). This type occurs
on N.-facing slopes. It is codominated by white fir and Jeffrey pine; the former
species is the climax dominant (fig. 94). The N. exposures are moister and
therefore have more shrub cover and diversity compared to the Jeffrey pine-
Purshia tridentata forest. The relatively deep snow pack not only provides more
water with relatively low evapotranspiration rates (due to N.-facing slopes), but
also reduces the threat of desiccation to winter drought-susceptible species.

The basal area of white fir ranges from 27.6 to 38.5 m2/ha in three plots.
Total basal area ranges from 49.1 to 80.6 m2/ha. The mean dbh of white fir is 17.3
inches (44 cm) and for Jeffrey pine, 15 inches (38 cm). Total stem density ranges
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Figure 94—Indiana Summit,
upper boundary of Indiana

Summit RNA. Ecotone seen is
between Abies concolor-Prunus

emarginata and adjacent Artemisia-
Symphoricarpos on Bald Mt. Pinus
monticola occurs in this ecotone.

(1977)



from 424 to 452/ha. Sapling density (49/ha) is lower than in Jeffrey pine-
dominated forest. After fire this type becomes dominated by Artemisia
tridentata/Symphoricarpos vaccinioides vegetation. 

Herb cover is sparse with only occasional individuals of Bromus carinatus,
Arabis holboellii var. retrofracta, Carex rossii, Poa fendleriana, and Leptodactylon
pungens ssp. pulchriflorum. Shrubs include Prunus emarginata, Artemisia tridentata,
Ribes cereum, Symphoricarpos vaccinioides, Ceanothus velutinus, and Chrysolepis
sempervirens.

Artemisia tridentata/Symphoricarpos vaccinioides (35210): This association
occupies shallow soils on steep, windswept slopes with light snow cover. It is
subclimax on some sites, successional to the white fir-Prunus emarginata forest.
Additional species include Ribes cereum, Ceanothus velutinus, Bromus carinatus,
Purshia tridentata, Stipa californica, and Leptodactylon pungens ssp. pulchrifolium.

Haplopappus bloomeri/Gayophytum diffusum (no Holland equivalent): This is
a successional type following fire in the Pinus-Purshia type. Other species include
Ceanothus velutinus, Purshia tridentata, Stephanomeria tenuifolia, Eriogonum
vimineum, Arabis platysperma, Eriogonum spergulinum ssp. reddingianum,
Eriogonum nudum ssp. deductum, and Stipa elmeri.

Chrysothamnus parryi/Stipa elmeri (35400): This type occurs on excessively
drained pumice flats. Other species contributing to the sparse cover include
Artemisia tridentata, Calyptridium umbellatum, Lupinus duranii, Mimulus
coccineus, Agoseris glauca ssp. monticola, Hulsea vestita, Oenothera xylocarpa, and
Sitanion hystrix.

Artemisia cana ssp. bolanderi/Carex douglasii (no Holland equivalent): This
type occurs in moist areas in centers of large pumice basins and around moist
flats. The dominant shrub is endemic to Mono County. Additional species
include Calyptridium umbellatum, Mimulus coccineus, Muhlenbergia richardsonis,
Draba stenoloba ssp. nana, Juncus mertensianus, Haplopappus apargioides, Lupinus
confertus, Thelypodium crispum, and Heleocharis palustris.

Plant Diversity
Seventy-three taxa are listed.

Conflicting Impacts
Tracks resulting from off-road vehicles have been observed within the RNA
although disturbance is minimal. Recent woodcutting, including cutting of
standing snags useful as wildlife habitat, has occurred within the RNA. These
problems could be lessened if signs around the periphery of the area were
maintained and increased in frequency. There has been logging on three sides of
the RNA up to the boundaries.
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46. Iron Mountain (Graham Pinery) (Keeler-Wolf 1992)

Location
The ecological survey area was a candidate RNA, but now it is part of the
proposed Iron Mountain RNA, the boundary of which has not yet been
determined. The Graham Pinery study area is on the Lassen
National Forest, Tehama County, about 23 miles (37 km) NE. of
Chico. It occupies portions of sects. 32, 33, and 34 T26N, R2E and
sects. 3 and 4 T25N, R2E MDBM (40°03'N., 121°45'W.), USGS Ishi
Caves and Butte Meadows SW quads (fig. 95). The entire area is
within the Federally-designated Ishi Wilderness. Ecological
subsections – Tuscan Flows (M261Fa) and Shingletown-Paradise
(M261Dl). 

Unless otherwise noted, the following descriptions applied to
the Graham Pinery area only in May 1990 when the fieldwork of
the ecological survey was conducted; they do not fully represent
conditions at present.

Target Elements
Pacific Ponderosa Pine (Pinus ponderosa) and California Black Oak
(Quercus kelloggii)

Distinctive Features

Fir History: A major fire, Campbell Fire, occurred in early August
1990, after the fieldwork of the ecological survey was completed.
Field reconnaissance was made after the fire and reported in the
ecological survey, providing valuable pre-fire and post-fire
vegetation information. Before the Campbell Fire of 1990, the last
fire to affect the area occurred in 1931.

Ponderosa Pine: The pinery, which refers to the pure ponderosa pine stand in
the area (fig. 96), is near the low-elevation extreme of the Pacific ponderosa pine
belt in this part of the Cascades. Compared to other RNAs in the region
designated to represent the ponderosa pine association, this area represents the
lower-elevation W.-side phase. Until early August 1990, the ponderosa pine core
area was dominated by large, 200- to 400-year-old pines up to 54 inches (137 cm)
dbh and 145 ft (44.2 m) tall. The 1990 fire, which affected nearly the entire area,
killed most of the pines. The current value of the ponderosa pine component at
this site is not as a well-developed example of the forest type, but as a natural
laboratory of post-fire regeneration and succession.

California Black Oak: At Graham Pinery, extensive stands of oak with variable
structure and understory composition cover large areas on the periphery of the
ponderosa pine-dominated core. Until 1990 they were a far better representation
of the black oak series than the small stands at other locations in the Southern
Cascades ecological section. The 1990 fire burned almost all the big black oaks.
Resprouting from the root crown was observed.

Biogeographic Significance: This area contains a large number of plant and
animal species characteristic of both foothill and montane locations. Many plant
species characteristic of montane elevations are associated with the interior
portion of the pinery in the ponderosa pine stands. Low-elevation foothill
species of plants are typical associates of the chaparral stands fringing the
pinery. In addition to mixing of species from lower and higher elevations, this
area also is situated at the N. extreme range of a group of plants typical of the
Sierra Nevada foothills.
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Rare Plants: Two rare species are found in the area. Balsamorhiza macrolepis, a
plant characteristic of the foothill grasslands and woodlands of lower elevations,
is on CNPS List 1B, while the recently described Calystegia atriplicifolia ssp.
buttensis appears on CNPS List 3. 

Physical Characteristics:
The study area covers 705 acres (285 ha). The Graham Pinery is a remnant of a

volcanic peneplain perched along the S.
rim of Deer Creek Canyon in the SW.
portion of the Southern Cascades
ecological section. The entire area is
underlain by a series of Tertiary volcanic
pyroclastic flows of the Tuscan formation
whose source is thought to be two
Pliocene volcanoes that no longer exist.
The relatively flat tops of these remnant
peneplains contrast sharply with the
deeply eroded, steep slopes of the
canyons that now cover most of the area. 

Soils of the main part of the area are
all one mapping unit, the Cohasset
Gravelly Loam, 10-30 percent slopes. This
soil includes small areas of Aiken,
Guenoc, and Supan soils. A narrow rim
of Guenocstony loam also occurs around
much of the pinery and is substantially

shallower than Cohasset gravelly loam. Other peripheral soil mapping units are
rock outcrop, rubble land, and small slivers of Iron Mountain rocky sandy loam. 

Annual precipitation averages 30-40 inches (762-1016 mm). Precipitation is
mostly in the form of rain falling between November and April. Snow falls
regularly during the coldest months, but usually melts within a few days.
Average annual temperature is about 53 °F (11.9 °C). The area lacks a permanent
source of water.

Association Types
Vegetation was sampled with ten 10- by 10-m plots in the black oak forest and
woodland and fifteen 20- by 20-m plots in the ponderosa pine forest to
determine density, frequency, and basal area of the two tree species. Frequency
and mean percent cover are determined for herbs and shrubs. Sampling was
completed several months before the August 1990 Campbell fire.

Ponderosa Pine (84210): 223 acres (90 ha). Occupying the center of the area, the
core of the pinery was vegetated with a mix of ponderosa pine, small shrub-
dominated openings, and multi- and single-stemmed California black oak. 

Although ponderosa pine clearly dominated the core area, it occurred in
open, more-or-less discrete stands, not as an unbroken forest. Typically, the
stands were dominated by large, old individuals, with scattered clumps of
younger trees (59-100 years) and more recent reproduction on the periphery. 

The shrubby openings were dominated by species typical of the conifer
forest belt in the S. Cascades. These species also dominated the understory of
open pine stands. 

Several age groups of ponderosa pines were present. The youngest were
seedlings and saplings, recently germinated in small openings adjacent to or
within open stands of larger trees. These were rare and would not have been
expected to restock the forest under static environmental conditions. About 40
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percent of all trees sampled were of pole size, with dbh from 1 to 10 inches (2.5-
25.4 cm); most of them were germinated in the previous 60 years. Another 10
percent were larger young trees, also germinated after the 1931 fire, but under
uncrowded conditions and in areas of relatively deep soil. These 50- to 59-year-
old, fast growing ponderosa pines attained diameters of 22-24 inches (56-61 cm)
and heights of about 80 ft (24 m). The other 50 percent of sampled trees were
older than 59 years. Within this group, several age groups were represented.
The youngest ones were 110-120 years old (i.e., 50-60 years old when the 1931
fire occurred). Only a few were detected, indicating that most were killed in
that fire. A much larger group was represented by trees between 160 and 165
years old. They varied in size from 21 to 36 inches (53-91 cm) dbh and were 100-
120 ft (31-37 m) tall. The oldest were 200-400 years old. As a rule they did not
exceed the 160- to 165-year-old group in height, but they were significantly
larger in diameter. 

Although ponderosa pine and black oak were nearly equal in density in the
sample, ponderosa pine covered over four times the basal area of black oak. The
understory of the open ponderosa pine stands was of similar composition to
the black oak understory, although higher in species number and cover of
several species. The most important understory species were Rhamnus rubra,
Ceanothus lemmonii, Stipa lemmonii, and Berberis dictyota. 

In the 1990 fire, mortality of ponderosa pine, particularly large, thick-barked
trees, was surprisingly high. In general, the pines on the S. side of the area
survived less well than those on the N. side. The presence of large, ancient pine
snags in areas dominated by black oak suggests that the extent of ponderosa
pine was once greater than when the area was sampled.

Black Oak Forest and Woodland (71120, 81340): 338 acres (137 ha). California
black oak covered the largest portion of the study area, forming an irregular band
around the central area dominated by ponderosa pine as well as small islands
within it. Before the 1990 fire, most of the black oak forest was made up of even-
aged sprouts resulting from the 1931 fire. The sprout forest was generally dense
with canopy cover between 65 and 70 percent. Canopy height varied between 35
and 50 ft (10.6-15.4 m), and stems averaged about 7 inches (17.8 cm) dbh. 

Beneath the uniform canopy of the virtually level or gently SW.-sloping
summit of the pinery was a sparse, mixed understory. Dominants consisted of
scattered small shrubs of Rhamnus rubra, Toxicodendron diversilobum, and Berberis
dictyota, along with herbs such as Carex multicaulis, Stipa lemmonii, Galium
nuttallii, and Tauschia kelloggii. On more mesic exposures the understory was
dominated by Toxicodendron diversilobum accompanied by herbs characteristic of
mesic environments such as Delphinium nudicaule, Erysimum capitatum, Osmorhiza
chilensis, Rubus ursine, and Lilium humboldtii.

Throughout most of the black oak stands were occasional monarch oaks that
had survived the fire of 1931. Some of these reached huge dimensions, the
largest measuring 41 inches (104 cm) dbh and about 100 ft (31 m) tall. These
survivors average about 4/acre (10/ha). Near the W. end of the pinery, the black
oak stands become shorter and more spindly as the relatively low elevation and
shallow, rocky soil combine to create a xeric setting. This type of black oak forest
intergrades with chaparral dominated by Arctostaphylos viscida and Quercus
garryana var. breweri with openings dominated by Salvia sonomensis. 

Another type of black oak-dominated vegetation at the study area was
composed of trees with stems predating the 1931 fire. This type, represented by
small open stands of large black oaks, occurred within the main body of the
ponderosa pine-dominated stands in the core of the pinery. These stands
averaged about 50 percent crown cover and were dominated by single-stemmed
oaks from 13 to 32 inches (33-81 cm) dbh; average canopy height was 50-60 ft
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(15-18 m). Understory shrubs and herbs were similar to the multi-stemmed
stands, with the exception of Vulpia pacifica and Keckiella lemmonii which
occurred regularly but were not sampled in the multi-stemmed stands. 

Chaparral (3700): The chaparral community was divided into four phases. They
were:

Brewer oak (37541): 35 acres (14 ha). This type dominated large areas
immediately adjacent to the multi-stemmed stands of California black oak. It
was the most extensive form of chaparral in the study area before the 1990 fire.
The species formed sprout thickets from 6 to 10 ft (1.8-3.1 m) tall and dominated
in slightly rockier, more exposed sites than the multi-stemmed black oak
dominated areas. Thickets were most common on both the N. and S. edges of the
pinery where slopes range up to 30°. Occasional stands occurred on the main
plateau adjacent to buck-brush and greenleaf manzanita (Arctostaphylos patula)
stands. Brewer oak stands were burned in the 1990 fire, and basal resprouting
was vigorous in most stands. Before the 1990 fire, the understory included a
sparse mixture of herbs and low shrubs such as Cynoglossum grande, Fritillaria
sp., Bromus carinatus, Lonicera interrupta, Lepechinia calycina, and Lilium humboldtii.

Greenleaf manzanita (37520): 18 acres (7 ha). This burl-forming species
occurred largely on the edges of the pinery and was uncommon in the
surrounding terrain. The most extensive stands were on the W. and N. sides of
the study area immediately adjacent to the steep escarpments. The stands were
variably affected by the 1990 fire. Some on the N. side barely burned at all, while
stands on the W. side were subjected to a hot fire that destroyed much
aboveground vegetation. Extensive resprouting occurred shortly after the fire.
Before the fire, the understory of this phase was typically sparse, and scattered
rocky openings frequently had mats of Salvia sonomensis.

Buck brush (Ceanothus cuneatus)/foothill pine (Pinus sabiniana) (37810, 71322):
25 acres (10 ha). Before the 1990 fire, Ceanothus cuneatus was a dominant
chaparral species on much of the shallow rocky scabland soil to the E. of the
pinery. The buck brush frequently associated with foothill pine and formed a
matrix with a sparse, herb-dominated vegetation on the extremely rocky
exposures of mudflow breccia. This vegetation type was the most xerophytic of
the shrub phases, occurring on the shallowest soils in the most isolated
situations. In the study area, only one small area along the E. side was
dominated by this type.

Most of the scattered foothill pines were relatively young (<50 yr) and were
no more than 35 ft (10.7 m) tall. Occasional shrubby California juniper (Juniperus
californica) occurred in rocky, open areas along with scattered plants of
Arctostaphylos viscida, Eriodictyon californica, and Chrysothamnus nauseosus. The
herb-dominated openings had a sparse, although relatively diverse mixture of
species including Sidalcea hartwegii, Lotus humistratus, Allium amplectens,
Calochortus luteus, Calycadenia truncata, Bromus rubens, Centaurea solstitialis,
Arenaria douglasii, Chaenactis glabriuscula, Chorizanthe polygonoides, Eremocarpus
setigerus, Penstemon azureus, Filago californica, Navarretia filicaulis, and Lessingia
nemaclada. 

Due to the scattered, largely bare patches of vegetation, fire was spotty in
this type. An opening in the NW1/4 sec. 34 atop the pinery remained largely
unaffected by the 1990 fire. Ceanothus lemmonii and buck brush, with scattered
mats of Salvia sonomensis, codominated in this opening. 

Mesic N. slope chaparral (37E00): 18 acres (7 ha). A small portion of the
chaparral on and adjacent to the N. escarpment fell in this category before the
1990 fire. There were no clear dominants. Cercocarpus betuloides, Aesculus
californica, Ptelea crenulata, Fraxinus dipetala, Arctostaphylos patula, Cercis
occidentalis, Lepechinia calycosa, shrubby canyon live oak (Quercus chrysolepis),
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California bay (Umbellularia californica), and Brewer oak were all regularly
occurring shrubs. The pre-1990 fire height of this type was 8-12 ft (2.4-3.7 m),
taller than other chaparrals.

Canyon Live Oak Forest (81320): 48 acres (19 ha). This vegetation type
dominated on the steep slopes below the pinery. Along the S. boundary it was
adjacent to Wildcat Creek. This was the most mesophilic community in the area,
dominated, before the 1990 fire, by largely multi-stemmed canyon live oak up to
40 ft (12 m) tall and 12 inches (31 cm) dbh. On the escarpment along the N.
boundary of the study area, this was typically a closed canopy forest. California
bay was a frequent subdominant. The understory included Philadelphus lewisii,
Torreya californica, Adiantum jordanii, Ceanothus intergerrimus, Cynoglossum grande,
Dryopteris arguta, Erysimum capitatum, Galium aparine, Heuchera micrantha, Ribes
roezlii, Trientalis latifolia, and Lomatium californicum. 

Despite its somewhat sheltered locations, the canyon live oak forest was
largely consumed by the 1990 fire, underscoring the fire’s intensity as it entered
the S. side of the study area.

Plant Diversity
One hundred forty taxa are listed.

Conflicting Impacts
The relative isolation of this wilderness and the lack of water in the area
minimize its attractiveness to recreational users. The pinery had been regularly
used by a small number of deer hunters for many years. Before it was designated
as wilderness area, this area was accessible by a primitive jeep road. The road’s
present condition indicates that it has not been driven upon for many years.
One well-established camp site still exists on the pinery. 

47. Jawbone Ridge (Fiedler 1986)

Location
This site, dropped from RNA consideration in 1987, is in S. Tuolumne County on
the Stanislaus National Forest. It lies about 6.5 miles E. of Groveland and
occupies portions of sects. 13, 14, 15, 22, 23, and 24 T1S,
R17E MDBM (37°50'N., 120°6'W.), USGS Jawbone Ridge
quad (fig. 97). Ecological subsection – Upper Foothills
Metamorphic Belt (M261Eg).

Target Element 
Chamise (Adenostoma fasciculatum) Chaparral

Distinctive Features

Rare Plants: A list including 16 rare plant species believed to
occur in the area is included. However, because no actual
fieldwork was conducted in the study area and this list
encompasses the entire lower elevation area of the Stanislaus
National Forest, it is not accurate for the area. 

Rare Land Snails: Two candidates for Federal listing of
endangered species (Monodenia circumcarinata and M.
tuolumneana) endemic to the Tuolumne River Canyon may occur in the area.

Rare Birds: The bald eagle (Haliaaetus leucocephalus) and peregrine falcon (Falco
peregrinus), which are considered by the Federal government to be endangered
species, may occur in the area.
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Jawbone Deer Herd: This study area and adjacent Jawbone Lava Flat are critical
wintering ranges for mule deer (Odocoileus hemionus californicus).

Physical Characteristics 
The area is rugged and remote, covering about 1442 acres (584 ha). Elevations
range from 1250 ft (381 m) along the Tuolumne River to four summits atop
Jawbone Ridge between 2841 and 3397 ft (866-1035 m). The S.-facing slopes of
the Tuolumne River Canyon vary from 30 to 110 percent. 

Rocks consist of two formations. The most extensive is the Paleozoic
Calaveras formation composed of argillite, limestone, quartzite, and mica
schist. The E. portion of the area is underlain by the late Cretaceous Chico
formation. This formation is characterized by sandstone, shale, and
conglomerate. Four soil mapping units occur: Dystric Lithic Xerochrepts/Rock
Outcrop/Josephine family, Dystric Lithic Xerochrepts/Rock Outcrop/Typic
Xerumbrepts, Fiddletown family/Lithic Xerumbrepts complex, and Ultic
Haploxeralfs/Red Bluff family. The first unit is the most extensive. Mean
annual temperature is estimated to be 59 °F (15 °C), mean December low 46 °F
(7.8 °C), and mean July high 77 °F (25 °C). Precipitation estimates are 0.02 inch
(0.5 mm) in August to 6.01 inches (153 mm) in January with a mean annual
total of about 32 inches (813 mm).

Association Types 
No sampling was conducted, and sizes of associations are not given.

Chamise Chaparral (37200, 37110): Typically this association has 20-100 percent
cover composed of Adenostoma fasciculatum with less than 20 percent of
remaining vegetation composed of herbs, grasses, or other shrub species. In
some areas Arctostaphylos manzanita, A. mewukka, Ceanothus cuneatus, C.
diversifolius, and C. integerrimus may exceed 20 percent cover. Occasional
emergent foothill pine (Pinus sabiniana) is also present. Other species include
Lonicera sp., Chlorogalum pomeridianum, Eriodictyon californicum, Quercus
chrysolepis, Castilleja spp., and Chamaebatia foliolosa. 

Chaparral covers the W. third of the area on S.- and W.-facing slopes,
forming a distinct border with the pine/oak vegetation type (fig. 98). 

Grassland and Savanna (42200, 71140, 71310): This association is composed of
10-100 percent cover by grasses and herbs. Foothill
pine, blue oak (Quercus douglasii), and California
buckeye (Aesculus californica) comprise less than 10
percent cover. The most common herbs include
Avena spp., Bromus spp., Elymus spp., Poa spp.,
Festuca spp., Aira caryophyllea, and several members
of Polemoniaceae, Liliaceae, Scrophulariaceae, and
Apiaceae.

This association occurs in the W. corner of the
area throughout the entire elevational range of the
area. Slopes are very steep with rock outcrops and
talus throughout. 

Oak Woodland (71140, 71410, 81320): This type
occupies the smallest acreage of the area, occurring
in upper draws and along the river. Dominant
species include canyon live oak (Quercus
chrysolepis), blue oak, and foothill pine. Species of

lesser importance include Fraxinus dipetala, Umbellularia californica, and
Cercocarpus betuloides. Oak species cover 20-100 percent of the community. This
is probably the most species-rich community in the area.
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Ponderosa Pine (Pinus ponderosa)/Oak Forest (71310, 71322): Editor’s note:
Despite the name, ponderosa pine is not likely to occur here except rarely. The
typical pine species is foothill pine. Aspect is largely ESE. From photos in the
report, foothill pine appears to dominate the canopy; the subcanopy is
dominated by oaks of varying density. These are primarily canyon live oak,
interior live oak (Quercus wislizenii), and blue oak. 

Plant Diversity 
The plant list included in the ecological survey is adopted from a survey made
in the Clavy-Wards Ferry Area, a much larger area than the study site. It is, thus,
inaccurate for the specific study area.

Conflicting Impacts
Because of the inaccessible nature of the area, this ecological survey bears the
distinction as being the only one not actually visited by the author. This
inaccessibility as well as the steep slopes within the area greatly reduces the
area’s usefulness as a research area; consequently, the candidate has been
dropped from further consideration. 

48. Junipero Serra Peak (Griffin 1975a)

Location
This area was dropped from RNA consideration in 1979. It lies in the Monterey
Ranger District within the boundary of Ventana Wilderness in Los Padres
National Forest, about 17 air miles (27 km) W. of King City in Monterey County.
The study area comprises portions of sects. 27, 28, 33, and 34 in T20S, R5E
(36°09'N., 121°25'W.), USGS Junipero Serra 7.5' quad (fig. 99). Ecological
subsection – North Coastal Santa Lucia Range (261Aj).

Target Element
Sugar Pine (Pinus lambertiana)

Distinctive Features
The sugar pine in this area and nearby Cone Peak are
topographically isolated from other sugar pine populations in the
Coast Ranges. The closest sugar pine forest to the S. is in the San
Rafael Mountains of Santa Barbara County where a significant
area rises above 4000 ft (1219 m). To the N., the next sugar pine
forest is near Mount St. Helena in Sonoma County at somewhat
lower elevations. Understory shrubs and herbs associated with
the pine forest are also isolated from distant forests, and many of
them differ from the nearby isolated montane species on Cone
Peak. The most interesting disjunct is Cycladenia humilus var.
venusta, which has one population under the pines on the
summit of Junipero Serra Peak and three tiny colonies on Cone
Peak. The type specimen of this variety is collected at the peak of
Junipero Serra Peak. Mountain chickadee (Parus gambeli),
common in S. California and Sierra Nevada montane forest, is
present in the S. Coast Ranges only in the Junipero Serra Peak
and Cone Peak forests. 

An interesting feature of this sugar pine population is the
unexpectedly high frequency of a major gene for resistance to
white pine blister rust. This fatal disease, caused by an exotic
pathogen, has caused high mortality to sugar pine and other white pine in N.
America. Natural resistance in other sugar pine populations ranges from near 0
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percent in the S. Cascade Range to 8 percent in the S. Sierra Nevada; on Junipero
Serra, it is 8.9 percent (Kinloch 1992). No blister rust has as yet been reported in
this stand. 

Rare plants: Galium clementis (CNPS List 4), Lupinus cervinus (CNPS List 4), and
the following important disjunct plants: Allium campanulatum, Aspidotis densa,
Carex multicaulis, Cycladenia humilus, Eriogonum spergulinum var. reddingianum,
Gayophyum heterozygum, Penstemon corymbosus, Pyrola picta var. aphylla, Ribes
roezlii, Rubus leucodermis, Stipa (latiglumis) sp., and Viola purpurea.

Physical Characteristics
The study area covers approximately 1280 acres (518 ha). Elevations range from
3780 to 5844 ft (1152-1781 m) at the summit of Junipero Serra Peak.
Topographically, except in one small area SW. of Junipero Serra Peak, it contains
steep slopes on the N. flank of a ridge separating Santa Lucia Creek and San
Antonio Creek watershed. Three streams dissect the area and flow into Santa
Lucia Creek on the N. 

The area was mapped as one geological unit, the Mesozoic granitics, and
soils are relatively uniform. The main sugar pine forest on the summit and along
the two N. streams was mapped as Junipero loamy sand, 30-50 percent slope.
Most of the remaining forest and chaparral on N. aspects was mapped as a Sur-
Junipero complex, 50-80 percent slopes. Some chaparral soils on the ridgetop
and S. aspect were mapped as Cieneba-Rock outcrop complex, 50-75 percent
slope. The rock patches on both aspects were called Rock outcrop-Xerorthents
association. Detailed descriptions of these soils are not available.

Junipero Serra Peak is the tallest peak in the Santa Lucia Mountains. There
is a fire lookout, with a tower and building, near the peak. No long-term weather
records have been taken on Junipero Serra Peak. The only quantitative data from
the summit were gathered by astronomers between August 1965 and October
1967. Temperatures during that period ranged from 13 to 86 °F (-11 to 30 °C).
Recorded in the 1965-66 season were 19.88 inches (50.59 cm) of rain and 36.6
inches (93.13 cm) of snow. In the 1966-67 season, 39.35 inches (100.13 cm) of rain
and 119.7 inches (304.58 cm) of snow were recorded.

Association Types
After study of aerial photos and field checks, vegetation was mapped according
to dominant species. Four major types were delineated: chaparral, hardwood
forest, conifer forest, and special communities.

Chamise Chaparral (37200): This is common in the Santa Lucia Range. In the
study area it covers the lower slopes, and the dominant species is Adenostoma
fasciculatum. Arctostaphylos glauca shrubs or small trees are widely scattered in
this chaparral. On less exposed slopes a taller form of chaparral dominated by
scrub oak (Quercus dumosa/turbinella complex) and Quercus wislizenii is common.

Montane Chaparral (37520): Above 4500 ft (1372 m) chamise was only a minor
element in the chaparral on the most exposed sites. It was replaced by various
forms of Arctostaphylos glandulosa; at least three subspecies have been keyed
from plants on the peak. Quercus wislizenii has been gradually replaced on upper
slopes by shrubby Q. chrysolepis. The only ceanothus at higher elevations is
Ceanothus integerrimus, which is locally codominant with the manzanita. Some
swales in the montane chaparral have Lotus crassifolius poking up through the
shrubs. Other common species are Antirrhinum multiflorum, Castilleja martinii,
Cercocarpus betuloides, Dendromecon rigida, Eriogonum fasciculatum, Garrya
flavescens var. pallida, Heteromeles arbutifolia, Lonicera interrupta, Lupinus albifrons,
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Monardella villosa, Mimulus bifidus ssp. fasciculatus, Orobanche bulbosa, Penstemon
breviflorus, Penstemon centranthifolius, Rhamnus californica ssp. tomentella, Rhamnus
crocea ssp. ilicifolia, and Yucca whipplei. 

Hardwood Forest (81320): This vegetation type is poorly developed in the study
area; in some areas this type is successional to chaparral. There is only one
hardwood tree species, Quercus chrysolepis, in this vegetation type, which is
distributed under and adjacent to the sugar pine forest. On poor soils Q.
chrysolepis grades into shrubs and becomes part of the chaparral. On better soils
that have not been burned for a long time, Q. chrysolepis forms closed thickets of
scrubby trees. In spots these oak thickets are successional to chaparral, dead
manzanita still forms an understory. Nowhere on the site did Q. chrysolepis show
likelihood of forming tall productive forests. Only one large individual with
dbh greater than 50 inches (127 cm) is known along the northernmost creek.

Conifer Forest (partially 84110): The total area of old-growth sugar pines is a
little more than 300 acres (121 ha). Most of these are concentrated on the N.
summit and the upper reaches of water courses. A few colonies of sugar pines
occur on talus patches on the S. slopes. Several subtypes were identified:

Pine type: On gentle slopes near the summit, widely spaced old-growth
sugar pines are mixed with a few old Coulter pines. Younger pines of both
species are scattered on the slopes. Coulter pine mortality caused by bark beetles
occurs. Quercus chrysolepis is almost absent from this type, and only a few tall
Rhamnus californica and short Ribes roezlii shrubs are present. Large understory
areas with pine needle duff and bare granitic sand bear no herbs at all. Cycladenia
humilus is concentrated under this type near the fire lookout. A few herbs of
Viola purpurea and Silene lemmonii are scattered in very low density. Colonies of
Asclepias eriocarpa are present. This vegetation type receives disturbance from
minor tree cutting, an unauthorized ski development, and hikers.

Pine-oak type: On steeper slopes dropping down into streams, sugar pines
grow taller than those on gentle slopes. Here Quercus chrysolepis forms an
understory of scattered shrubs or small trees. Only in the most favorable canyon
bottoms do the oaks attain large size. Coulter pine is common on the edges of
these areas closest to the chaparral, but it is absent in the central portion of the
forest. Rhamnus californica is the only widespread shrub. The herb layer is
depauperate and includes Carex multicaulis, Gayophytum heterozygum, Mimulus
subsecundus, and Pyrola picta. Lupinus cervinus is locally common in openings,
and Galium clementis is scattered on shady rock patches. Pine regeneration of
many size classes is abundant, particularly in the blow-down area. Dense stands
of Ribes roezlii occur in gaps of Coulter pine stands, resulting from bark beetle
attacks on prior stands.

Pine-cedar-oak type: In areas adjacent to the streams, incense-cedars
(Libocedrus decurrens) are mixed with the sugar pines. Holodiscus discolor, which
is common along the creeks, might be scattered in this type. Other species found
in this type are Montia perfoliata, Pteridium aquilinum, and Polysticum munitum. 

Chaparral transition type: In a fringe around the summit forest, the pines
have an understory of dead or dying chaparral. In this border zone, young
Coulter pines might be as common as sugar pines. Below the pine-shrub zone
there are large areas of chaparral with widely spaced young pines. This situation
is conspicuous across the summit, SE. of the fire lookout, and the saddle, NW. of
the fire lookout. In most of these chaparral transitions topographic conditions
are favorable for intense fires; the young pines would be unlikely to survive the
next chaparral burn. The most stable pine communities on the S. portion of the
mountain are on the talus slopes, where fire is less threatening.

Riparian (61510): There is no surface water above 5000 ft (1524 m) in summer. In
years with above-average rainfall some creeks may start at 4800 ft (1463 m);
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permanent creeks flow at 4500 ft (1372 m). Alnus rhombifolia is a good indicator
of reliable surface water. Distributions of alders follow the southernmost stream
up to 4600 ft (1402 m), but they follow only up to 4500 ft (1372 m) along the other
two streams. In all upper stream courses, Aquilegia formosa, Aralia californica, and
Lilium pardalinum are likely indicators of summer water, but in dry years some
seeps where these plants are often present may not have any surface flow. A list
of 28 plants frequently associated with permanent summer water is available in
Griffin (1975a). 

Rock Outcrop (no Holland equivalent): On rock outcrops in the chaparral or
large forest openings occur a number of plants not organized into recognizable
associations. Seventeen species are common in these areas, but they are not
distributed in a uniform way. Neighboring rock patches may have different
species. Many of the rock outcrop species are floristically related to S. California
or the S. Sierra Nevada. 

Plant Diversity
Eighty-eight plant species were mentioned in the report.

Conflicting Impacts
The weedy flora on the disturbed sites is relatively low in species diversity (23
species are listed). Few exotic species are present above 4500 ft (1372 m), even
along the trails through the chaparral. Avena fatua and Bromus mollis occur up to
4000 ft (1219 m). 

Fire, insect, and other disturbances: Fire probably had been common in this
area until the beginning of 20th century. Evidence on vegetation documented
fire, fire suppression, and fire-hazard reduction work in the mid 1900s. The most
recent fire was in 1977 (Marble Fire). Bark-beetle activity was high in the 1970s
and caused mortality of many Coulter pines. Several very old stumps of incense-
cedar indicate logging during the Spanish-Mexican era. Forests damaged by
strong winds in the past are also present. Some sugar pines’ stumps remain from
shake-splitters’ work, probably after 1900. The fire lookout building was
constructed around 1935. An unauthorized skiing operation on the summit was
reported sometime before 1970; however, its impact (if there was any) on the
vegetation is not available.

49. King Creek (Reveal 1978; Keeler-Wolf 1990a, 1991e)

Location
This established RNA is on the Cleveland National Forest. It lies about 23 miles
(37 km) NE. of El Cajon and occupies portions of sects. 24 and 25 T14S, R3E and
sects. 19 and 30 T14S, R4E SBBM (32°56'N., 116°28'W.), USGS Cuyamaca Peak
and Tule Springs quads (fig. 100). Ecological subsections – Palomar-Cuyamaca
Peak (M262Bo) and Western Granitic Foothills (M262Bn).

Target Element
Cuyamaca Cypress (Cupressus arizonica var. stephensonii)

Distinctive Features

Cuyamaca Cypress: The 50-acre (20-ha) Cuyamaca cypress stands in King Creek
drainage are the only naturally occurring Cuyamaca cypress in the world. All
cypress stands are on the SW. slopes of Cuyamaca Peak. Cuyamaca cypress is the
rarest cypress in California. Thirty-five acres (14 ha) of the Cuyamaca cypress are
included in the RNA. The remaining 15 acres (6 ha) are in the Cuyamaca Rancho
State Park adjacent to the RNA. All stands experienced fire in 1950 and one
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stand was burned again in 1970. The 1970 fire reduced the then 20-year-old
stand by about 75 percent because of premature burning (before adequate
numbers of cones could be produced). 

Frequent fire is a great threat to the Cuyamaca cypress. Although the tree
needs fire to open the serotinous cones, fire cannot occur too early in the plant’s
life or the net result will be a decrease in population (see Guatay Mountain, #34). 

Due to its geographic isolation and small population, Cuyamaca cypress is
genetically distinct from other cypress in western N. America and lacks genetic
diversity. The taxonomy and regeneration strategy of Cuyamaca cypress are
discussed extensively in Reveal’s (1978) report. 

Rare Plants: The Cuyamaca cypress is a CNPS List 1B species.
Calamagrostis densa, Diplacus (Minulus) clevelandii, lemon lily
(Lilium parryi), and Engelmann oak (Quercus engelmannii) are
members of CNPS List 4. Calochortus dunnii and Brodiaea orcuttii
are CNPS List 1B species. In addition, two CNPS List 1B species,
Delphinium hesperium ssp. cuyamaca and Horkelia truncate, are
present in the vicinity of the RNA.

Disjunct Populations: Several mountain species occur in the RNA
far from their next nearest occurrences in the Peninsular Ranges.
These species include Salvia sonomensis, Viola lobata, Ceanothus
foliosus, Euphorbia palmeri, Lilium pardalinum, Phlox austromontana,
sugar pine (Pinus lambertiana), white fir (Abies concolor), and
incense-cedar (Libocedrus decurrens).

Rare Fauna: Four California State species of special concern have
been sighted in the RNA; they are Cooper’s hawk (Accipiter
cooperi,), golden eagle (Aquilia chrysaetos), San Diego horned lizard
(Phrynosoma coronatum blainvillei), and San Diego mountain
kingsnake (Lampropeltis zonata pulchra).

Physical Characteristics
The established RNA covers 1002 acres (406 ha). Elevations range from 3630 to
5800 ft (1106-1768 m). The area occupies the SW.-facing slope of Cuyamaca Peak
(6512 ft, 1985 m elevation). The bulk of the cypress lines intermittent-to-dry
upper drainages of the W. and the main forks of King Creek, which flow to the
SW. and converge outside the area.

Geologically the area is divided at about the 4000-ft (1219-m) contour into an
upper elevation area of Cuyamaca Gabbro and a lower elevation zone of Bonsal
Tonalite (granitic). On the gabbro substrate two soil series occur, the Las Posas
and the Cohasset. The cypress trees are restricted entirely to the Las Posas soil,
which occurs around the base of the mountain. Las Posas soil is deep, reddish-
brown, stony loam that retains water well. This quality has doubtless influenced
the ability of cypress to survive continual drying of the environment since the
Pleistocene. Annual precipitation averages 30-35 inches (750-900 mm), with 80
percent falling between December and May. Snow falls regularly at the upper
elevations, but it melts quickly. Yearly minimum temperatures average 22 °F (-12
°C); maximum temperatures average 95 °F (35 °C). 

Association Types
Reveal (1978) briefly delineated the area into five vegetation types: cypress
vegetation, riparian vegetation, chamise-manzanita-ceanothus chaparral,
chamise-ceanothus-scrub oak chaparral, and dry meadow. Keeler-Wolf (1990a)
further mapped the area into the following 11 types.2

Diegan Sage Scrub (32500): 61 acres (25 ha). This type occurs on shallow,
excessively well-drained soils on S. exposures both on granitic and gabbroic
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soil. On gabbroic soil this type usually occurs sporadically, as small patches of
less than 1 acre (0.4 ha). Diegan sage scrub frequently forms a border around the
meadows along the W. Fork of King Creek. Dominant species include white
sage (Salvia apiana), Eriogonum fasciculatum, Yucca whipplei, Gutierrezia californica,
Penstemon centranthifolius, Lupinus sp., and Clarkia sp.

Mafic Southern Mixed Chaparral (37122): 491 acres (199 ha). This is an open,
low (2.5-3 ft, 0.8-0.9 m) chaparral dominated by Eastwood manzanita
(Arctostaphylos glandulosa ssp. glandulosa) and chamise (Adenostoma fasciculatum). It
occupies relatively xeric exposures on S., W., or E. aspects on gabbro soil. The two
dominants are augmented with a number of other shrubs including Ceanothus
greggii ssp. perplexans, holly-leaf red berry (Rhamnus ilicifolia), Cleveland’s sage
(Salvia clevelandii), Ceanothus oliganthus, and toyon (Heteromeles arbutifolia).
Prostrate or creeping sage (Salvia sonomensis) dominates in the openings and semi-
shaded areas beneath the shrubs. Other major understory species are
Calamagrostis densa, Calochortus sp. (probably mostly C. dunnii), Allium
campanulatum, Sanicula tuberosa, Lomatium dasycarpum, Pellaea mucronata, and
Yucca whipplei. Six 200-m2 plots were sampled in this type.

Scrub Oak Chaparral (37900): 229 acres (93 ha). This is a relatively mesic
chaparral occurring on N. aspects and slopes surrounding ravine bottoms on
both gabbroic and granitic soils. It is made up of dense, tall shrubs, with average
heights of 6-10 ft (2-3 m). In addition to scrub oak, other large shrub species
such as Ceanothus leucodermis, Cercocarpus betuloides, Rhus ovata, Arctostaphylos
pungens, and Ribes indecorum add to the diversity of the vegetation. Chamise
and Eastwood manzanita are common and may codominate with scrub oak on
W. and E. exposures on gabbro soil. Hybrid Engelmann and scrub oaks may
comprise up to 10 percent cover in some areas. Several woody climbing or
sprawling species such as Galium angustifolium, Clematis lasiantha, Marah
macrocarpus, Toxicodendron diversilobum, and Lonicera subspicata are present. Due
to the tall and dense canopy, understory cover is poor. A grayish green foliose
lichen (Xanthoparmelia sp.) makes up 10-15 percent of the ground cover on steep,
rocky NW.-facing slopes on gabbro soil. Species composition on gabbro is
different from that on granitic soil. On gabbrro soil, scrub oak, chamise, and
Eastwood manzanita codominate, all averaging about 15-20 percent cover; on
granitic substrate, scrub oak dominates (averaging 40 percent on two plots) with
relatively low densities of Eastwood manzanita and chamise. Associated species
found on gabbro soils are Ceanothus greggii ssp. perplexans, Salvia sonomensis, and
Calamagrostis densa, whereas Ceanothus leucodermis, Solidago californica, and Stipa
sp. are found on granitic soils.

Valley Needlegrass Grassland (42110): 25 acres (10 ha). This type is limited to
five or six small patches. Variation among patches is high, caused by differences
in substrate, soil moisture, elevation, slope, and degree of disturbance. Important
species are deergrass (Muhlenbergia rigens), Bromus breviaristis, Koeleria macrantha,
Stipa sp., Juncus macrophyllus, and Sitanion hystrix. Other species found in this
grassland are: Linanthus dianthiflorus, Sanicula bipinnitifida, Trifolium
depauperiatum, Sisyrinchium bellum, Gilia capitata, G. australis, Plantago erecta,
Orthocarpus purpurascens, Layia sp., and Hemizonia fasciculata. Number of weedy
species appears to increase with decreasing elevation. Species such as Erodium
cicutarium, E. botrys, Hypochoeris glabra, Bromus rubens, B. diandrus, B. mollis, and
Medicago polymorpha appear more common in the lower W. Fork grasslands near
the edge of the private land. The degree of disturbance may also be higher in
these low-elevation areas. Seven 1-m2 plots were sampled, and 32 species were
recorded in this vegetation type.

Freshwater Seep (45400): 1 acre (0.4 ha). This type is restricted to one major
springy area in the SE 1/4 sec 24 T14S, R3E. The vegetation is dominated by tall
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herbaceous species and includes Carex spissa, Cyperus parishii, Typha latifolia,
Oenothera elata ssp. hirsitissima, Hypericum formosus ssp. scouleri, Lotus
oblongifolius, Lythrum californicum, and Solidago confinis. Surrounding vegetation
is transitional oak woodland with canyon live oak, coast live oak, and scrub oak
as dominants.

Southern Coast Live Oak Riparian Forest (61310): 22 acres (9 ha). This forest
occurs in intermittent strips surrounding the mesic bottomland adjacent to the
W. Fork of King Creek. Individual coast live oaks attain 4 ft (1.2 m) dbh and
spread crowns up to 60 ft (18 m) across. Other tree species found in this forest
type are: Coulter pine, incense-cedar, bigleaf maple, California black oak, and
Engelmann oak. Understory vegetation is dominated by Symphoricarpos mollis,
Mahonia dictyota, poison oak (Toxicodendron diversilobum), Sanicula graveolens,
Galium aparine, Viola purpurea, and Elymus glaucus. Four 10- by 10-m plots were
sampled. The average density of coast live oak is 293 trees/acre (725 trees/ha),
and the average basal area cover is 355 ft2/acre (82 m2/ha).

White Alder Riparian Forest (61510): 2 acres (0.8 ha). This forest forms an
intermittent cover surrounding the small stretches of permanently moist areas
along the main and W. forks of King Creek. It is dominated by white alder,
which may reach diameters of 24 inches (61 cm) and heights of 60 ft (18m). Also
occurring are scattered individuals of California sycamore and the willows Salix
laevigata and S. lasiolepis. A number of hydrophilic species occur in the
understory, which includes Lilium parryi, L. pardalinum, Rosa californica, Carex
spissa, Potentilla glandulosa, Erigeron philadelphicus, Mentha spicata, Aquilegia
formosa, Thalictrum fendleri, and Woodwardia fimbriata.

Open Engelmann Oak Woodland (711810): 5 acres (2 ha). This type is limited to
the lower W. Fork drainage where it occurs primarily on E. and SE.-facing slopes.
It is a woodland codominated by Engelmann oak, coast live oak, and scrub oak.
Dominant trees are small (15-20 ft, 4.5-6 m tall) and spindly. Soil is shallow,
derived from granite. Associated species are a mixture of Diegan sage scrub
(Salvia apiana and Eriogonum fasciculatum) and scrub oak chaparral (Quercus
dumosa, Rhus ovata, Ceanothus leucodermis, chamise, and poison oak). 

Canyon Live Oak Forest (81320): 52 acres (21 ha). This type is restricted to the
higher elevations of the RNA above 4800 ft (1463 m). It occurs as a scrubby forest
of varying density on steep to gentle slopes. The entire type was burned both in
1950 and 1970. Commonly associated woody species are Rhamnus californica ssp.
tomentosa, Coulter pine, Ceanothus leucodermis, Ceanothus palmeri, Mahonia
dictyota, and scrub interior live oak (Quercus wislizenii var. fructescens).
Understory species include Solidago californica, Bromus sp. (perennial native),
Galium andrewsii, and Monardella sp.

Southern Interior Cypress Forest (83330): 34 acres (14 ha). This is the generic
name of the forest locally dominated by Cuyamaca cypress. Principal associates
of Cuyamaca cypress include Ceanothus greggii ssp. perplexans, scrub oak, toyon,
and Salvia sonomensis. 

This forest type has high degree of variability. The most extensive, pure form
of this type occurs within a matrix of southern mafic mixed chaparral. Eastwood
manzanita and chamise are the typical subdominants of the cypress forest.
Cuyamaca cypress also occurs as riparian gallery stands adjacent to coast live
oak of white alder riparian vegetation. Understory species of the cypress stands
in chaparral include many of the same species found in mafic mixed chaparral.
Species associated with the cypress stands in riparian areas are shared with the
white alder riparian type. 

The largest cypress individuals occur in the mesic-to-hydric riparian areas
along the upper reaches of the W. Fork of King Creek. Several trees are about 40
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ft (12 m) tall and 28 inches (71 cm) in diameter (fig. 101). The densest stand
occurs within mesic microsites surrounded by chaparral, as in small rills and on
NW.-facing aspects. These densely packed individuals average between 6 and 10
ft (2-3 m) tall and 2-3 inches (5-8 cm) in diameter. Cypress densities in chaparral
average 1700-2630 trees/acre (4200-6500 tress/ha), while stream-side stands
average 304 trees/acre (750 trees/ha). One particularly noteworthy species in the
stands on NW. exposures is the orchid Habenaria elegans. 

The rare Brodiaea orcuttii (CNPS List 1B) is known from cypress stands. 

Coulter Pine Forest (84140): 80 acres (32 ha). Coulter pine stands scatter between
4000 and 5800 ft (1219-1768 m), among a matrix of mafic chaparral, scrub oak
chaparral, and canyon live oak forest. The stands, occurring on various soil types
and having different fire regimes, are very diverse. Low-elevation stands have
trees up to 80 years old, 2 ft (61 cm) dbh, and 60 ft (18 m) tall. High-elevation
stands, occurring on rocky soils and having burnt in 1970, are open, with small
and slow-growing trees; most are less than 20 years old averaging 15 ft (5m)

tall. Some stands are dense, with trees about 29 years old, 8-
11 inches (20-28 cm) dbh, and 25 ft (7.6 m) tall. Associated
and understory species vary, depending upon stand
structure and location. Low-elevation stands have
understory species such as Eastwood manzanita, chamise,
Ceanothus greggii ssp. perpelexans, Calamagrostis densa, Salvia
sonomensis, and Yucca whipplei. At higher elevations, other
speies such as Rhamnus californica ssp. tomentosus, Viola
lobata, and Ceanothus foliosus become common constituents.
Occasionally, saplings of conifers such as incense-cedar,
white fir, and sugar pine are found in high-elevation stands.
They are derived from individual mature trees growing on
the adjacent N.-facing slopes outside of the RNA.

Plant Diversity
The flora is diverse, with 204 taxa known from the RNA.

Conflicting Impacts
Most of the impacts are associated with fire management
and have already been discussed. There may have been
some cutting of trees in the past for fence posts and
firewood. A dirt road comes close to one stand, and others
are reachable by four-wheel-drive tracks. A portion of the
Cuyamaca cypress stands lies on the adjacent Rancho
Cuyamaca State Park. The RNA and State Park need to
manage Cuyamaca cypress cooperatively.

170 USDA Forest Service General Technical Report PSW-GTR-188. 2004.

49. King Creek

Figure 101—King Creek, one
of the large old Cuyamaca cypress
growing along the West Fork
within a foot of the stream chan-
nel in King Creek RNA. Basal
diameter is about 28 inches (11
cm). (1990)



50. L. E. Horton (Stone Corral-Josephine Peridotite)
(Keeler-Wolf 1986d)

Location
L. E. Horton recommended RNA is on the Six Rivers
National Forest. It is only 4 miles (6 km) S. of the Oregon
border and about 6 miles (10 km) NW. of Gasquet. It includes
portions of sects. 24, 25, 26, 35, and 36 T18N, R1E and sects.
19 and 30 T18N, R2E MDM (41°56'N., 124°01'W.), USGS High
Plateau and High Divide quads (fig. 102). Ecological
subsection – Gasquet Mountain Utramafics (M261Ab). 

Target Element
Darlingtonia californica (California pitcher plant) Bog

Distinctive Features

Rare Plants: This area contains a higher percentage of rare
plants than any other established or recommended/
candidate RNA in California. A total of 40 taxa (25 percent of
the known flora of the area) are on CNPS lists. These include
the following: 

List 1B: Arabis macdonaldiana (also Federally- and State-
listed endangered species) 

List 2: Arabis aculeolata, Castilleja elata, Calamagrostis
crassiglumis, Eriogonum pendulum, Pinguicula macroceras,
Senecio macounii

List 3: Aster paludicola, Gentiana setigera
List 4: Angelica arguta, Antennaria suffrutescens, Arnica spathulata, Aster

brickelloides, Darlingtonia californica, Epilobium rigidum, Eriogonum ternatum,
Gentiana affinis, Haplopappus racemosus ssp. congestus, Horkelia sericata, Iris
innominata, Lathyrus delnorticus, Lilium bolanderi, L. vollmeri, Lomatium howellii,
L. tracyi, Monardella purpurea, Poa piperi, Salix delnortensis, S. tracyi, Sanicula
peckiana, Sedum laxum ssp. flavidum, Tauschia glauca, Trillium rivale, Vancouveria
chrysantha, Veratrum insolitum

Considered, but rejected due to taxonomic questions: Arctostaphylos cinerea,
A. parviflora, Juniperus communis ssp. jackii

Considered, but rejected due to commonness: Arctostaphylos intricata,
Viola cuneata

In addition to the species on the CNPS lists, a form of beach pine (Pinus
contorta ssp.) may also be considered rare. The pine has been referred to as
endemic to the ultramafic terrain of Del Norte County by Griffin and
Critchfield (1976).

Klamath Mountains Serpentine Endemics: A total of 53 taxa, or 33 percent of
the known flora of the study area, are Klamath endemics. It is likely that almost
all of these species will prove to be serpentine endemics or indicator species
(sensu Kruckeberg 1984) — a remarkably high percentage of endemics. Another
RNA, Frenzel Creek, is in an area known for its high endemism to the central
Coast Ranges (Stebbins and Major 1965), yet only 17 percent of its flora is
endemic to that area.

The Darlingtonia Bog: The extensive bogs in the N. portion of the area represent
the best-developed Darlingtonia bog habitat in the California RNA system (fig.
103). Although California pitcher plant is widespread in N. California, the flora
of the coastal type, of which this area is representative, is different from the
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inland higher-elevation types, which occur in several other Forest Service RNAs
or Botanical Areas (e.g., Cedar Basin recommended RNA and Mount Eddy
RNA).

Port Orford-Cedar (Chamaecyparis lawsoniana): This species also occurs in
several other RNAs. Stands of POC in this area are neither as dense nor as large as
in some other areas (e.g., Adorni RNA, Cedar Basin recommended RNA, Upper

Goose Creek candidate RNA). They
represent a different association type
listed from the Siskiyou Mountain region
by Atzet and Wheeler (1984). They also
represent the oldest trees and highest
volume forest in the study area. Some of
the individuals are clonal, a feature
which has occasionally been reported
from other Port Orford-cedar stands with
very wet substrates. This population has
not been infected with root rot
(Phytophthora lateralis).

Physical Characteristics
The study area covers 1305 acres (528
ha) of E.-facing slopes above the North
Fork of the Smith River. Terrain is steep
and rugged in most of the S. and central
portions, but it becomes more gradual
in the N. where the Darlingtonia bogs
occur. Elevations range from about 600
ft (183 m) along the Smith River to 2400

ft (732 m) at the summit of the ridge near Stone Corral. The area is underlain by
the lower or mid-Jurassic Josephine Peridotite Body, which stretches for 93 miles
(150 km) along the W. border of the Klamath Mountains ecological section. Most
of the rock is serpentinized peridotite with small inclusions of gabbro. Soils are
generally shallow and poorly developed except in the wet bog area. They are
typically poor in calcium and extremely high in magnesium. Precipitation totals
are among the highest in the state, averaging 115-125 inches (2921-3175 mm)
per year. Temperatures are moderate, with some snow falling in winter and
frequent summer fog at lower elevations.

Association Types
Portions of the dwarf forest, bog forest, Jeffrey pine (Pinus jeffreyi) woodland,
and Douglas-fir (Pseudotsuga menziesii) forest were sampled using 10-m by 10-m
quadrats. The remaining vegetation is described qualitatively.

Dwarf Forest (no Holland equivalent, perhaps part of 84160): 815 acres (330
ha). The stunted, compact nature of many of the trees and shrubs of this
association and the presence of several typically high montane taxa give this
low-elevation forest a peculiar subalpine quality. This forest is best developed on
the relatively gentle (10-30°) upper slopes. 

Ten plots were sampled. The forest is nearly continuous and dense (1960
stems/ha), dominated by spindly trees (total basal area cover 9.5 m2/ha) of
beach pine (Pinus contorta ssp.), knobcone pine (P. attenuata), western white pine
(P. monticola), and Douglas-fir. The canopy is broken occasionally by small
herbaceous openings on more steeply sloping, rocky sites. The density
(trees/ha), relative cover, and importance values are given below, following the
dominants: beach pine (1040, 30 percent, 101), knobcone pine (490, 20 percent,
74), western white pine (250, 30 percent, 66), Douglas-fir (160, 20 percent, 51),
Jeffrey pine (10, 1 percent, 4), Port Orford-cedar (10, trace percent, 3.4). 
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Dominant trees are no larger than 11 inches (28 cm) dbh and are typically
western white pine. Beach and knobcone pines are typically no larger than 5
inches (13 cm) dbh. The numerous small knobcone and beach pines average 40
years old; the sampled dominant western white pines are 86-104 years old. The
oldest tree sampled in this forest is a 20-inch (51-cm) dbh Douglas-fir with an
age of 209 years. Disease (blister rust, dwarf mistletoe, and other fungus) is
extremely common in all trees and appears to be the principal cause of early
death in these trees. Recent fire has not been widespread. A small fire burned
about 5 acres (2 ha) in 1981 and killed all dominant trees. 

Shrubs may cover more than 50 percent of the area. The most significant
species are Lithocarpus densiflorus var. echinoides, Quercus vaccinifolia, Rhamnus
californica, Arctostaphylos nevadensis, and Umbellularia californica. All of these
species resprout after fire. The herb layer is well developed, consisting of at least
41 taxa. Such species as Xerophyllum tenax, Festuca californica, Stipa lemmonii,
Agrostis hallii, and Poa piperi may locally cover up to 35 percent.

Lower Dwarf Forest (no Holland equivalent, perhaps partially 37600): 393
acres (159 ha). Below about 1200 ft (366 m) in the steep inner canyon of the
North Fork of the Smith River, beach pine drops out and the density of western
white pine and knobcone pine decreases. Densities of Douglas-fir and incense-
cedar (Libocedrus decurrens) increase. Tree densities are lower than at higher
elevations. Shrub cover also changes from the upper-elevation dwarf forest, with
such species as Arctostaphylos cinerea and Garrya buxifolia increasing in cover
while Lithocarpus densiflorus var. echinoides and Quercus vaccinifolia decrease.
Other shrub species particular to this association include Eriogonum pendulum,
Eriodictyon californica, Arctostaphylos parviflora, and A. intricata. 

The herbaceous component also differs from the dwarf forest of higher
elevations. It includes as important members Phlox speciosa, Penstemon azureus,
Chrysopsis oregona, Sedum laxum ssp. flavidum, Selaginella wallacei, Toxicodendron
diversilobum, Arabis aculeolata, Lomatium tracyi, Stipa lemmonii, Phacelia nemoralis,
and Arenaria sp. 

Bog Forest (51120, 82500): 48 acres (19 ha). In this area a forest dominated by
Port Orford-cedar (POC) alternates with hillside bogs dominated by California
pitcher plant. Both forest and bog are related in the area, hence the combined
name of this association. The association occurs on gentle (5-15°) E.-facing
slopes. Ten plots were sampled. The average tree-stem density is 1350/ha. POC
strongly dominates, with density (per ha), relative cover, and importance value
as follows: 510, 79 percent, 149. Other trees, with their corresponding figures in
parentheses, are western white pine (420, 17 percent, 77), beach pine (340, 3
percent, 54), knobcone pine (70, 1 percent, 16), and Douglas-fir (10, trace percent,
4). Total basal area cover averages 58 m2/ha. All of the large POC have fire scars.
One specimen, 146 years old, has light fire charring. The oldest is a 31-inch (79-
cm) dbh individual that is 282 years old. Several large trees, 39-48 inches (1-1.2
m) dbh, are probably 350-400 years old. 

Ledum glandulosum and Rhododendron occidentale are the principal shrubs
indicative of this association (mean cover on 10 plots: 8.5 and 5.5 percent,
respectively). However, a number of other shrubs (12 species in the sample) are
shared with the surrounding dwarf forest. Of particular importance is
Lithocarpus densiflorus var. echinoides, which averages 11 percent cover. 

The most distinctive element of the bog forest flora is the herbaceous
component. About 53 percent of the 38 species encountered on the sample plots
are locally restricted to this association. The dominant herbaceous species
include Darlingtonia californica, Scirpus criniger, Carex serratodens, Sanguisorba
microcephala, and Narthecium californicum. These and other characteristic species
such as Aster paludicola, Rudbeckia californica var. glauca, Deschampsia caespitosa
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ssp. beringensis, Calamagrostis nutkaensis, and Juncus orthophyllus tend to dominate
the wetter portions of this association (often concave slopes with small rivulets)
to the exclusion of woody species.

Canyon Forest (81100 ±): 25 acres (10 ha). This association is similar to the classic
mixed evergreen forest in that it is dominated by tanoak (Lithocarpus densiflorus),
Pacific madrone (Arbutus menziesii), and canyon live oak (Quercus chrysolepis).
However, the scattered canopy of Douglas-fir typical of most mixed evergreen
forests is here augmented with western white pine, POC, and incense-cedar. This
forest occupies ravines with permanent or intermittent stream channels; it is a
more mesic environment than the surrounding dwarf forest. The dominant broad
leaf sclerophylls form a dense canopy, with stems averaging about 10 inches (25
cm) dbh. The largest tree seen anywhere in the study area was a western white
pine in this association; it measured 45 inches (114 cm) dbh.

Understory species are shared with dwarf and lower-dwarf forest and
include Garrya buxifolia, Lithocarpus densiflorus var. echinoides, Quercus vaccinifolia,
Rhamnus californica, and Vaccinium ovatum. Berberis piperiana is the only shrub
apparently restricted to this type.

Jeffrey Pine Woodland (84171): 11 acres (5 ha). A small portion of the upper
elevation near Stone Corral supports an open woodland of Jeffrey pine. This is
a relatively young forest with dominant Jeffrey pines averaging about 20-22 m
tall, 51 cm dbh, and 100 years old. Growth rates vary considerably depending on
substrate; those on or near gabbro grow faster and taller than those on
peridotite. Three plots were sampled in this association. Total tree density
averages 730/ha, and total basal area cover averages 75 m2/ha. The only other
tree species, western white pine, is an insignificant member. 

Shrub cover is much lower than in adjacent dwarf forest. Eight species are
in the sample, with Arctostaphylos nevadensis dominating (mean cover, 16
percent). Of the 19 species of herbs noted in the sample, the highest cover is
provided by the grass Festuca californica which may cover up to 40 percent of
the plots. Other frequent species include Erigeron foliosus ssp. confinis, Achillea
millefolium, Hastingsia serpentinicola (recently described by Becking 1989),
Haplopappus racemosus ssp. congestus, Calystegia occidentalis, Trifolium oreganum,
and Horkelia sericata. 

Douglas-Fir Forest (82420): 8 acres (3 ha). A small pocket of relatively lush
young Douglas-fir forest occurs on gabbro near the Stone Corral Jeffrey pine
woodland. The forest is locally dense (2150 trees/ha) with relatively high basal
area cover (112 m2/ha). Typical dominant Douglas-firs are 50-60 cm dbh, 26 m
tall, and 95-111 years old. Also occurring are trees of POC, Pacific madrone,
tanoak, and canyon live oak. The shrub and herb layers are depauperate, with
only six species of shrubs and seven herbs tallied on two plots. Gaultheria shallon,
Polystichum munitum, and a thick carpet of moss are the most important
understory members. The young age of the trees and the multiple stems of the
sclerophylls suggest a crown fire somewhat more than 100 years ago.

Plant Diversity
One hundred sixty-two taxa are listed.

Conflicting Impacts
The N. portion of the area has been subjected to exploratory chromite and nickel
mining over the past 10 years. This has resulted in a small network of bulldozer
tracks and pits (up to 6 m deep). The impact of these excavations on the rare
flora is not particularly severe because of the even dispersion of most of these
species throughout the area of affected dwarf forest. Since it was proposed as a
RNA, the area has not been affected by any additional mining. The rough nature
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of the tractor trails precludes vehicular access into the heart of the area. Dirt
roads bound the W. and N. of the area. These may possibly act as vectors for
transporting POC root rot into the area. 

51. Last Chance Meadow (Ball 1976, DeDecker 1975a,
Inyo National Forest 1982a)

Location
This established RNA is located on the Inyo National Forest. It lies on the E.
side of the crest of the S. Sierra Nevada about 13 miles (21 km) SW. of Lone
Pine. It lies within portions of sects. 13, 14, 23, and 24 T17S, R35E MDBM
(36°27'N., 118°9'W.), USGS Cirque Peak quad (fig. 104). Ecological subsection –
Glaciated Batholith (M261Eo).

Target Element 
Foxtail Pine (Pinus balfouriana)

Distinctive Features 

Foxtail Pine Forests: Foxtail pine is a principal dominant of
the S. Sierra subalpine forests, yet little ecological information
exists for these forests. Factors limiting growth, structure,
productivity, and distribution of the S. Sierra stands are not
clearly understood, nor is the role of fire, nor the explanation
for the extremely sparse understory characteristic of the
type. The extensive stands at this RNA, over a variety of site
conditions, could also prove useful in a comparative study
with the N. California populations of foxtail pine
represented at Crater Creek cRNA, Mount Eddy RNA, and
Sugar Creek cRNA. The information gathered in this survey
and by the Laboratory of Tree-Ring Research (cited in
ecological survey) on growth of foxtail pine suggests that
local dominants typically exceed 600 years, attaining ages
of 1000-1500 years (fig. 105). The ease of access (edge of RNA
only 0.5 mile [0.8 km] from paved road) also will facilitate and encourage
research on this typically rather inaccessible forest type.

Stream Study: The inclusion of the entire upper portion of a small, permanent
stream drainage makes the RNA useful for watershed-related studies.

Rare and Unusual Plants: Two species, Frasera tubulosa and Ivesia campestris, are
listed as rare on the survey list. However, both of these species are now
considered by CNPS as too common (appendix 1) to warrant special
consideration. Sarcodes sanguinea, although not rare, grows in an unusual
situation in the very low duff-understory of the foxtail pine forest.

Physical Characteristics 
The RNA covers 660 acres (267 ha); however, the study area covers 1769 acres
(716 ha), which spreads over portions of three ridges and includes an entire
small drainage-head between the ridges. Land varies in elevation from about
9700 to 11,060 ft (2957-3371 m). Significant facets of the area are exposed to all
major azimuth angles, but the majority face N. and S. Slope angles vary from 75°
on the E. escarpment to virtually level on the meadows in the SW. portion.
Average N. slopes are about 25°, whereas average S. slopes are about 15°. 

Rocks are entirely Mesozoic granitics. Soils are poorly developed in most of
the area, consisting of decomposed granite or scree, depending on slope.
Organically rich meadow soils lie over a thin layer of alluvium in a small area of
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the SW. portion. The area probably receives average annual precipitation
between 20 and 30 inches (508-762 mm), with snow accounting for the vast
majority. Snow depth on April 1 in this area averages 25-50 inches (64-127 cm).

Association Types 
Fourteen plots of unlisted area were sampled in the subalpine forest; acreage for
associations is not given.

Subalpine Forest (86100, 86300, 86700): This vegetation has been grouped into
four types: mixed forest dominated
by lodgepole pine (Pinus contorta
ssp. murrayana) with foxtail pine
subdominant; mixed forest domi-
nated by foxtail pine with lodge-
pole pine subdominant; mixed
forest codominated by limber pine
(Pinus flexilis) and foxtail pine;
and monospecific forest of foxtail
pine. These types are not dis-
cussed individually. 

Lodgepole pine is most com-
mon along water courses and at
lower elevations, whereas foxtail
pine cover is negatively correlated
with lodgepole pine cover. Limber
pine tends to increase in basal area
at higher altitudes (e.g., on ridge S.
of Last Chance Meadow), while

there is a general reduction in basal area of all species as the highest elevations of
this ridge are approached. On the S.-facing slope of this ridge, foxtail pine occurs
in high cover. In the SE. quarter of sect. 13 on a boulder-strewn plateau, foxtail
pine attains high basal area cover in pure stands. Reproduction throughout the
subalpine forest is good for all three main species. Based on 14 sampled sites,
basal area cover for the three major tree species are (average, with range and sam-
ple size): foxtail pine 36 (1-56, n=14) m2/ha; lodgepole pine 9 (0.25-28.5, n=12)
m2/ha; and limber pine 4.1 (0.5-10, n=5) m2/ha. Total basal area for the plots aver-
ages 43.4 (11-54.25) m2/ha. 

In general, the shrub and herb layers are extremely sparse (<25 plants/100
m2), particularly in the pure foxtail pine areas. The most conspicuous species
include Selaginella watsonii and several species of Eriogonum.

Meadow (45210, 45220): Although not specifically discussed, numerous species
(at least 36) derived from the species list are typical meadow plants of the high
S. Sierra Nevada. These taxa may be divided into moist, wet, and meadow-
riparian situations. 

Plant Diversity 
Seventy-one taxa are listed.

Conflicting Impacts
There has been some grazing by domestic livestock in the meadow area.
However, the principal impact comes from recreationists, mainly hikers using
the Pacific Crest Trail, which passes along the S. border of the area. As of 1976,
an undesignated trail that traverses the meadowy SW. portion of the RNA was
experiencing increasing use. 

Note: for Limekiln Creek, see Cone Peak Gradient #19
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52. Long Canyon (Keeler-Wolf 1990b)

Location
This candidate RNA (cRNA) lies within the Greenhorn Ranger
District on the Sequoia National Forest. Its boundaries include
sections 3, 4, 9, 10, 15, and 16 of T27S, R34E (35°36'N.,
118°20'W.), USGS Woolstalf Creek quad (fig. 106). Ecological
subsection – Tehachapi-Piute Mountains (M261Es) and
Southern Granitic Foothills (M261Fd).

Target Element
California Juniper (Juniperus californica), Single-Leaf Pinyon
Pine (Pinus monophylla), and Piute Cypress (Cupressus
nevadensis, Jepson [Hickman 1993]: Cupressus arizonica ssp.
nevadensis) for the S. Sierra Nevada ecological section

Distinctive Features
Topographic complexity and elevational and substrate
diversity contribute to the diverse habitats in the cRNA, which
supports a relatively rich flora for this xeric site. 

Piute cypress and desert chaparral are the only stands of
this vegetation presently represented in the RNA system. The
Piute cypress stands are found in only approximately 10 sites
within the Kern River drainage. The stands present in the
cRNA represent one of the easternmost populations of this
localized species. 

Rare Plants: The cRNA contains 5 CNPS listed species. The
Piute cypress is a CNPS List 1B species. Delphinium purpusii (List 4) is found in
shady rock crevices, particularly on the marble outcrop along the E. boundary.
Dudleya calcicola (List 4) occurs on granitics, marble, and schist and is
widespread throughout the lower and middle elevations in rock outcrops.
Eriogonum breedlovei var. breedlovei (List 1B) and Navarretia setiloba (List 1B) also
may be in the area.

Rare Fauna: The golden eagle (Aquila chrysaetos) and the gray vireo (Vireo
vicinior), both listed as species of special concern by the State of California, are
found in the cRNA. 

A prominent band of marble runs up the E. boundary ridge from the NE.
corner of the cRNA to approximately 6350 ft (1953 m) elevation. This outcrop
supports a number of interesting plants characteristic of limestone substrates
such as Forsellesia nevadensis, Cryptantha confertiflora, Cheilanthes jonesii,
Delphinium purpusii, and Dudleya calycina.

Fire: Fire has contributed to the variation in age of many of the stands in the
cRNA. Over half the area dominated by cypress burned in 1984. Most of the
remaining cypress dates back to a fire around 1954, while a few older survivors
exist in protected areas. Portions of the pinyon forest of upper elevation also
burned in 1984 and exhibit an interesting mixture of cismontane and montane
successional species. Other portions of the pinyon forest appear to have burned
about 40 years ago. The 1984 fire also reduced the California juniper vegetation
to only a small population on the marble outcrop of the NE. boundary and a few
small scattered groves in the low elevations of the bajada slope. Much of the
variation on the desert chaparral comes from the effects of the 1984 fire.
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Physical Characteristics
The area covers 2389 acres (967 ha) with an elevation range of 3550-6901 ft (1082-
2103 m). The cRNA lies at the NE. end of the Piute Mountains and is highly
varied topographically and geologically. It is a dry area with substantial desert
influence, exhibiting a rapid W.-to-E. gradation from cismontane to desert
vegetation. 

The cRNA is geologically diverse, dominated by pre-Cenzoic
metasedimentary rocks including schists, phyllite, and marbles in the N. and
W. parts. Mesozoic granitic (part of the Sierra Nevada Batholith) rock dominates
on the SW. and E. parts.

The soils of the cRNA are broken down into three main complexes. The
Livermore family – Rock outcrop complex is the most extensive; it is a dark
brown, cobbly, and stony sandy loam about 18 inches (46 cm) thick. The next
most extensive soil is the Rock outcrop – Tollhouse complex, which is a shallow
(17 inches [43cm]), brown, coarse, sandy loam over highly weathered granitic
rock. The final soil type is the Xerofluvents – Xerothents association. Soils of
this group are deep, gravelly, cobbly, and stony sandy loam and sandy loam
occurring on the bajada slope at the N. end of the RNA. Rock outcrops also exist
on the NE. boundary (marble outcrop).

No weather stations exist within the cRNA. The Piutes rise abruptly from
the Kern River valley, and, consequently, temperature and precipitation change
rapidly with elevation in the cRNA. The area falls between a Mediterranean
climate and a steppe climate. The closest climate data are from Wofford Heights,
approximately 9 miles (14.5 km) NW. of the SW. edge of the cRNA, and at an
elevation of 2625 ft (800 m), which is about 2575 ft (785 m) lower than the cRNA.
It is likely that precipitation for the upper elevations in the cRNA averages about
16 inches (406 mm) per year, while the lowest elevations average about 8 inches
(203 mm) per year. No temperature data are available. It is estimated that the
frost-free period ranges from 240 days at lower elevations to 180 days at upper
elevations. There are probably 30-90 days when the maximum temperature
exceeds 90 °F (32 °C).

Association Types

Desert Chaparral (37400): 1042 acres (422 ha). Desert chaparral vegetation
contains a mixture of cismontane chaparral shrubs and cool or hot desert species;
it is the most widespread vegetation type in the cRNA. It exhibits great variation,
not only in successional state, but also as a result of slope exposure, elevation,
and geological substrate. 

Its distribution ranges from 3550 ft (1082 m) along the arroyo banks on the
N. boundary to 6800 ft (2073 m) near the summit of Heald Peak. The densest and
most extensive stands occur on N.-facing slopes and are dominated by species
such as Ceanothus greggi ssp. vestitus, Fremontodendron californicum, and
Arctostaphylos glauca. High-elevation ridge-crest stands on granitic soil may be
dominated by Artemisia tridentata, Ephedra viridis, and others. S.-slope dominants
include California juniper, Yucca whipplei, Happlopappus linearifolius, Eriogonum
fasciculatum, and Encelia virginiensis. Low-elevation, gently sloping sites have
mixtures of species such as foothill pine (Pinus sabiniana) and scrub interior live
oak (Quercus wislizenii var. fructescens) with xerophytic species such as Senecio
douglasii and Chrysothmanus nausiosus. Cover is usually less than 50 percent. 

Common understory species include: Lomatium dissectum, Melica stricta,
Delphinium purpusii, Balsamorhiza deltoidea, Arenaria macradenia var. arcuifolia,
Castilleja jepsonii, Galium hallii, Erysimum moniliforme, Claytonia spathulata, and
Gilia interior. Many of the recently burned stands also contain numerous post-fire
herbaceous species such as Turricula parryi, Malacothamnus orbiculatus,
Eriophyllum confertiflorum, and Haplopappus arborescens.
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Pinyon Forest (72210): 525 acres (213 ha). This association occupies the higher ele-
vation, N.-facing slopes (fig. 107). It also occurs sporadically in sheltered canyons.
It is dominated by single-leaf pinyon pine (occurring almost exclusively at the
higher elevations) and codominates with canyon live oak (Quercus chrysolepis)
and foothill pine at lower elevations. At the highest elevations, pinyon has an
average density of 235 trees/acre (580 trees/ha); most of the trees here appear to
be less than 200 years old. Sapling and seedling density is low (12/acre [30/ha]).
Understory cover is low with Ribes velutinum var. glanduliferum, Ephedra viridis,
Galium munzii, and Phlox diffusasubcarinata being most common. 

At lower elevations, trees are smaller, and seedlings and saplings of pinyon
are more common. The understory is more developed and includes Balsamorhiza
deltoidea, Symphoricarpos parishii, Galium munzii, Poa scabrella, Lomatium dissectum,
Ribes roezlii, Erigeron foliosus, and Galium aparine. 

At the S. end of the cRNA, a pinyon forest with canyon
live oak, shin oak (Quercus garryana var. breweri), and
California black oak (Quercus kelloggii) occurs. 

The burned portion of the pinyon forest on the NW.-facing
slope of Heald Peak contains no pinyon seedlings or saplings
and an uncharacteristic assemblage of herbs such as Phacelia fre-
montii, Eroiphylum abiguum, Phacelia egena, and Layia glandulosa.

Annual Grassland (42200): 492 acres (199 ha). This association
type occupies xeric, S.-facing slopes up to 5600 ft (1701 m). The
substrate is generally rocky and not very deep. The most wide-
spread dominant species are Avena fatua, Bromus rubens, and B.
tectorum. Several native perennial grasses also occur scattered.
They are Sitanion hystrix, Poa scabrella, Stipa coronata, and Melica
imperfecta. Woody perennial species occurring include Yucca
whipplei ssp. caespitosa, Ephedra viridis, Eriogonum fasiculatum,
Fremontodendron californicum, Ceanothus greggi ssp. vestitus,
Keckliella breviflorus, Mimulus longliflorus ssp. calycinnus, Encelia
virginianus, Lotus scoparius, and Eriophyllum confertiflorum.

The annual grassland at the lowest elevations, on the baja-
da in the N. portion of the cRNA, receives heavier grazing.
Here, soil is deep and porous and precipitation is low. Annuals,
including Bromus rubens and Erodium cicutarium, predominate.

The annual grassland has a varied fire history that has
created patchy abundance of certain species, such as Yucca
whipplei, Lotus grandiflorus, and Calystegia longipes.

Foothill Pine Woodland (71300): 115 acres (47 ha). This
association is found on the alluvial deposits of the bajada slope
at the mouth of Long Canyon and is a mixture of cismontane
and transmontane species. The dominate foothill pines are relatively small –
average height is about 20 ft (6 m) – and young, appearing to have burned
within the past 35-40 years. The canopy is open, with 10-30 percent cover. The
shrub cover is dominated by California juniper, Ceanothus leucodermis, C. greggii
ssp. vestitus, and Fremontodendron californicum. The understory averages about 60
percent cover and includes Haplopappus linearifolius, Lepidospartum squamatum,
Artemisia tridentata, Eriogonum fasciculatum ssp. poliofolium, Chrysothamnus
nausiosus, and Sencio douglasii.

Most of the tree overstory in this association type appears to have been
destroyed by the 1984 fire.

Shin Oak Brush (37541): 89 acres (56 ha). Shin oak dominates a small area of
high elevation, NW.-facing granitic slopes. It is a clonal resprouter and tends to
occur in large, dense patches. In addition to the dominant shin oak, Garrya
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flavescens ssp. pallida, Ceanothus greggii ssp. vestitus, and Fremontodendron
californicum also are found in the canopy layer. The understory includes
Symphoricarpos parishii, Solanum xantii, and Ribes roezlii. Annual and perennial
herbs include Phacelia mohavensis, P. davidsonii, Mimulus fremontii, Senecio breweri,
and Zigadenus exalticus.

The majority of the shin oak was burned in the 1984 fire.

Jeffrey Pine Forest (85100): 55 acres (22 ha). This association type is restricted to
two stands, one recently burned and one unburned. Both stands occupy N.-
facing exposures on granitic soils. The larger stand suffered a crown fire in 1984
that killed all the trees. This stand currently supports low resprouts (3 ft [1 m])
of Jeffrey pine (Pinus jeffreyi), California black oak, and canyon oak. The
understory is dominated by resprouts of shin oak and Symphoricarpos parishii
along with Solanum xantii seedlings. The herbaceous vegetation is well
developed and includes Lupinus albicaulis var. shastensis, Silene verecunda ssp.
platyota, Lithophragma parviflora, Cystopteris fragilis, and Arabis repanda. 

The unburned stand is bordered by pinyon forest and shin oak brush and
occupies a rockier substrate. Dominants average 50-60 ft (15-18 m) tall, 2-2.5 ft
(60-75 cm) dbh, and 200 years old. The understory is relatively open and
includes saplings and pole size Jeffrey pines, along with Artemisia tridentata,
Chrysothamnus viscidiflorus, Ceanothus greggii ssp. vestitus, shin oak, and
Symphoricarpos parishii.

Limestone Outcrop (No Holland equivalent): 22 acres (9 ha). This marble
outcrop forms the NE. boundary and supports a unique assemblage of plants.
Average vegetation cover is about 5-15 percent. Dominant species include
California juniper, Ephedra viridis, Yucca whipplei ssp. caespitosa, Salvia dorrii, Stipa
speciosa, Selaginella asprella, Salvia colubarae, and Eriogonum saxatile. At higher
elevations the unusual desert shrub Forsellesia nevadensis becomes common.

Piute Cypress Forest (83330): 20 acres (8 ha). This association type is made up
of two stands occupying slopes ranging from due N. to due E. The stands are
underlain by schistose metamorphics and separated by a SE.-facing band of
annual grassland. The majority of the N. stand burned in 1984, while the
smaller S. stand was last burned in the late 1940s. Cypress seedlings were
present on all plots and ranged from densities of 7-73 seedlings/100-m2 plot. In
addition to the cypress, 30 species of plants were noted on the burned plots.
Ceanothus greggii ssp. vestitus seedlings and resprouts of Fremontodendron
californicum were the most common. Total ground cover on the burned plots
ranged from 30 to 60 percent.

The trees in the unburned stand vary in size from broad and tall at lower
elevations, to stunted at higher elevations. Cone size varies also and is directly
correlated with the size of the tree. Tree density on the unburned plots was 6-61
trees/100 m2, and tree size was 1-2 inches (2.5-5 cm) dbh, 8-10 ft (2.5-3 m) tall.
The understory is composed of only half the species (15) as in the burned stand;
it is dominated by Ceanothus greggii ssp. vestitus.

California Juniper Scrub (72400): 12 acres (5 ha). The 1984 fire destroyed many
of the best stands of California juniper in the cRNA. Before the fire, juniper
ranged up to the summit of the W. ridge and throughout the desert chaparral
and annual grassland. The only area where extensive California juniper remains
is along the marble outcrop (cover between 10-30 percent). It is also found
scattered at lower elevations on the bajada slope near the N. boundary and along
the W. boundary ridge. The most common understory species are Stipa speciosa,
Yucca whipplei ssp. caespitosa, and Haplopappus linearifolius.

White Alder Riparian Forest (61510): 15 acres (6 ha). This association is
restricted to narrow strips of permanently moist areas along the Long Canyon
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streambed. The white alders (Alnus rhombifolia) are small (not more than 20 ft
[6 m] tall) and short lived due to fluctuating water availability. Associated
species include Salix lasiolepis var. bracelinae, Populus fremontii, Ribes nevadense,
Mimulus guttatus, M. cardinalis, Nasturtum officinale, Juncus xiphioides, and J.
macrophllus.

This association also was affected by the 1984 fire, which killed several
patches of white alder in the lower and middle sections of the stream channel.

Plant Diversity
Two hundred forty-five species of vascular plants are listed.

Conflicting Impacts
Despite proximity to human development, the cRNA has experienced little
impact. One dirt road enters the cRNA in the N. region. A few campsites and a
cluster of old bee boxes (no longer in use) are associated with the road. The
westernmost branch of the road ends at a mining excavation in metamorphic
rock, but appears not to be in use. Dirt bikes and other off-highway vehicles
appear to have used the road and the main trail.

Cattle grazing is limited to the annual grassland with little or no impact on
the shrubs of the adjacent foothill pine woodland or the vegetation along the
streambed. The few cattle seen were near the N. boundary where a fence
delineates the RNA. However, the current condition of the fence allows the cattle
to easily cross.

53. Lyon Peak/Needle Lake (Nachlinger 1988b,
Martin 1991a)

Location
This established RNA is on the Tahoe National Forest, Placer County. It lies in
the Truckee District approximately 9.5 miles (15 km) SE. of Soda
Springs and 9.5 miles (15 km) SW. of Truckee. Its boundaries include
sections 22, 27, 28, and 34 of T16N, R15E MDBM (39°13'N., 120°18'W.),
USGS Granite Chief quad (fig. 108). Ecological subsection – Upper
Batholith and Volcanic Flows (M261Eh).

Target Element
Mountain Hemlock (Tsuga mertensiana)

Distinctive Features
The mountain hemlock stands of the RNA feature a diversity of stand
size and age structures encompassing most, if not all, of the major
types throughout the Lake Tahoe region. In addition to the mountain
hemlock, other undisturbed plant communities such as shrub lands,
meadows, fell-fields, and a subalpine lake are also present.

Rare Plants: No Federally-listed endangered or rare plants are known
to occur in the area; however, two CNPS sensitive species occur
within the watershed of the RNA. Silene invisa (CNPS List 4) and
Veronica cusickii (CNPS List 4) are found at mid-level elevations in the
drainage flowing N. from Lyon Peak. Potential habitat for these
species occurs just N. of the RNA boundary.

Rare Fauna: The northern goshawk (Accipiter gentilis, California species of
special concern, Forest Service-listed sensitive species) and marten (Martes
americana, Forest Service-listed sensitive species), as well as the golden eagle
(Aquila chrysaetos, California State species of special concern), have been
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observed within the RNA. Additionally, the State-listed threatened species
wolverine (Gulo gulo) has been observed on properties adjacent to the RNA.
Potential habitat for the Sierra Nevada red fox (Vulpes vulpes necator), another
State-listed threatened species and Forest Servic-listed sensitive species, also
exists on the RNA.

Archeological: Many projectile points and other cultural artifacts from native
people, the Washoe and Nisenan (Maidu), have been discovered within the
RNA. Prehistoric rock-art sites of the headwaters basin have been recorded in
the vicinity, although these are outside the RNA boundaries.

Physical Characteristics
The area covers about 700 acres (283 ha) at 7040-8971 ft (2145-2735 m). The RNA
encompasses the uppermost reaches of the N. Fork of the American River
immediately adjacent to the main Sierra Nevada crest. The higher elevations of
the RNA include isolated peaks, rock walls, small cirques, talus slopes, and
rocky basins, as well as the distinctive Lyon Peak/Needle Peak ridgeline. Needle
Lake, a subalpine lake sculpted from glacier ice, is just below Needle Peak. A full
range of slope aspects is present, but the most common are W., NW., N., NE.,
and E.

Two rock types predominate in the RNA. Jurassic-Cretaceous granitics
(Granite Chief area), and Pliocene andesitic volcanics (Lyon Peak and Needle
Peak areas).

Although no comprehensive soil survey has been conducted for the RNA,
the Tahoe National Forest has conducted a reconnaissance-level survey of the
area. Thirteen soil mapping units can be found within the RNA. They are:
Aquolls and Borolls (0-5 percent slopes), Rock outcrop-granitic, Meiss-Gullied
land-Rock outcrop complex (30-75 percent slopes), Meiss-Rock outcrop complex
(30-75 percent slopes), Meiss-Waca-Rock outcrop complex (30-50 percent slope),
Meiss-Waca-Cryumbrepts (2-30 percent slope), Meiss-Waca-Cryumbrepts (30-75
percent slopes), Rock outcrop-granitic-Tinker Cryumbrepts (30-75 percent
slopes), Rubble land-Rock outcrop complex, Tinker-Rock outcrop-Granitic
Cryumbrepts (2-30 percent slopes), Tinker-Rock outcrop-Granitic Cryumbrepts
(30-75 percent slopes), Rock outcrop-volcanic, and Ledford Variant-Rock outcrop
complex (30-75 percent slopes).

No climate data exist specifically for the RNA. General climate in the region
is Mediterranean. The nearest weather stations are at the Central Sierra Snow
Laboratory in Soda Springs (6890 ft [2100 m]), 9 miles (14 km) from the RNA,
with an average annual precipitation of 62.6 inches (1592 mm) (no temperature
data) and at the Squaw Valley Fire Department (6240 ft [1902 m]), 5 miles (8
km) E. of the RNA where the average annual precipitation is 60 inches (1538
mm) (no temperature data). Both stations are lower in elevation than the RNA,
and thus probably have drier, warmer climates. A botanical researcher familiar
with the area (Grove 1978) estimated mean annual precipitation at Lyon Peak to
be 79 inches (2000 mm), and mean annual temperature to be 38 °F (3.1 °C).

Association Types

Mountain Hemlock Forest (White Bark Pine-Mountain Hemlock Forest)
(86210): 370 acres (150 ha). Mountain hemlock forests account for the greatest
vegetation cover within the RNA, and they tend to dominate the upper
elevations of the RNA (fig. 109). On gentle, protected slopes, the forests are
open with well-spaced, old growth individuals with Evernia growing on the
trunks. Steeper slopes support stands of smaller, tightly clumped trees and
are often pistol-butted on the steepest slopes, indicating snow creep. The most
exposed sites at tree line support groves of stunted, and sometimes
krummholz, tree forms.
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Density and basal area for the climax forests average 530-571 stems/acre
(1310-1410 stems/ha) and 340-462 ft2/acre (78-106 m2/ha). 

Other conifers commonly present are red fir (Abies magnifica), white bark
pine (Pinus albicaulis), western white pine (Pinus monticola), and Sierra
lodgepole pine (Pinus contorta var. murrayana). Under-story vegetation is
usually depauperate, except in moist openings or along minor stream courses,
and includes Arabis platysperma var. howellii, Carex rossii, C. luzualefilia, Juncus
parryi, Ligusticum grayi, Lupinus lyallii, Luzula divaricata, and Phyllodoce breweri.

Acreages of the following four types (37530, 37550, 45220, 86100) are
combined with that of mountain hemlock forest type. 

Montane Ceanothus Chaparral (37530): This is a minor plant community type
dominated by Ceanothus velutinus. It is found on relatively moist substrates in
openings of the upper montane coniferous forest, most often as a snowbank
community in hollows and avalanche paths. This community forms dense stands
about 5 ft (1.5 m) tall. Associates include Amelanchier pallida, Ceanothus integerrimus,
Chrysolepis sempervirens, Prunus emarginata, and Quercus vaccinifolia.

Bush Chinquapin Chaparral (37550): This is a minor plant community type domi-
nated by Chrysolepis sempervirens. It is found typically on drier, rocky slopes and in
openings. It forms fairly dense thickets
about 3 ft (1 m) tall. Associates include
Arctostaphylos nevadensis, A. patula,
Ceanothus velutinus, Prunus emarginata,
and Quercus vaccinifolia.

Dry Subalpine Meadow (45220): This
is a minor community type found at
edges of the mountain hemlock forest
where grasses, sedges, and forbs form
a low, fairly open vegetation. Com-
mon species include Achillea lanulosa,
Bromus marginatus, Calyptridium umbel-
latum, Carex athrostachya, C. exserta, C.
straminiformis, Erigeron peregrinus ssp.
callianthemus, Penstemon oreocharis,
Stipa occidentalis, Taraxacum officinale,
and Trisetum spicatum.

Lodgepole Pine Forest (86100): This
forest type does not form pure stands
on the RNA. It is a minor community
type in ecotonal situations on rocky,
well-drained soils between Jeffrey pine-fir and mountain hemlock forests. The
lodgepole pines are generally dense, slender trees about 100 ft (30 m) tall. The
understory is sparse and includes Arctostaphylos nevadensis, Chrysopsis breweri,
Pedicularis semibarbata, and Phyllodoce breweri.

Jeffrey Pine-Fir Forest (85210): 180 acres (73 ha). This is the dominant plant
community at middle elevations on coarse textured, well drained rocky soils. It
comprises the upper montane coniferous forest zone within the RNA. Jeffrey
pine (Pinus jeffreyi) dominates drier, higher elevations, while red fir dominates
moister sites. White fir (Abies concolor) is more common at lower elevations.
Other conifers present, generally at upper boundaries, include western white
pine and lodgepole pine. On drier sites, the understory is typically sparse, with
scattered evergreens such as Arctostaphylos patula and Ceanothus cordulatus. Red-
fir-dominated forests are denser, and the understory is broad-leaved, with
shrubs such as Ribes and Symphoricarpos.
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The following three types (63500, 45100, 45210) cover 65 acres (25 ha).

Montane Riparian Scrub (63500): This association type is found lining drainages
throughout the area and in close association with montane meadows. The
canopies are open to closed and often form streamside thickets. Several species
of Salix dominate the riparian areas including S. eastwoodiae, S. jepsonii, S. lemonii,
and S. orestera. Alnus tenufolia is a common codominant, and Cornus stolonifera is
often present at lower elevations. The understory is sparse, except where
adequate sunshine penetrates the canopy. Understory species include Cardamine
breweri, Carex scopulorum, Dodecatheon jeffreyi, Glyceria elata, Juncus chlorocephalus,
Lupinus polyphyllus ssp. superbus, and Poa pratensis.

Montane Meadow (45100): Montane meadows are found on flat depressions
where the groundwater table is shallow. A diverse flora of herbaceous plants
dominates, but woody shrubs, including Salix, are often present. The dense
vegetation is usually less than 3 ft (1 m) tall. Common species include
Agrostis variabilis, Calamagrostis canadensis, Carex aquatilis, C. nigicans, C.
rostrata, Castilleja miniata, Erigeron coulteri, Hordeum brachyantherum, Mimulus
guttatus, Muhlenbergia filiformis, Poa pratensis, Scirpus congdonii, Senecio
triangularis, Sphenosciadium capitellatum, Stellaria longipes, Trifolium longipes,
and Veratrum californicum.

Wet Subalpine Meadow (45210): This association is restricted mostly to the
margins of streams, forming stringer meadows within mountain hemlock
forests. The short herbaceous vegetation usually provides 100 percent cover.
Dominant species include Aster alpigenus ssp. andersonii, Carex rostrata, C.
scopulorum, Deschampsia cespitosa, Dodecatheon alpinum ssp. majus, Eleocharis
pauciflora, Gentiana simplex, Juncus orthophyllus, Minulus primuloides,
Pedicularis groenlandica, Phleum alpinum, Potentilla breweri, and Ranunculus
alismaefolius var. alismellus.

Sierra Nevada Fell-Field/Alpine Talus and Scree Slope (91120/91200): 85 acres
(35 ha). The fell-field community occurs along principal ridgelines at the highest
elevations or between mountain hemlock stands near the tree line. Slopes are
often gentle but occasionally steep. Common species include Carex spectabilis,
Cassiope mertensiana, Haplopappus acaulis, Kalmia polifolia var. microphylla,
Leptodactylon pungens ssp. pulchriflorum, Penstemon newberryi, Phoenicaulis
cheiranthoides, and Primula suffructescens.

Although no truly alpine habitats occur within the RNA, talus and scree
slope plant communities have developed as a minor community type in certain
areas. In the RNA it occurs scattered on the rocky, well-drained, high flanks of
Lyon Peak and Needle Peak. Common species include Carex spectabilis, Epilobium
obcordatum, Eriogonum ovalifolium var. nivale, Happlopappus macronema, Oxyria
digyna, Saxifraga tolmiei, and Sitanion hystrix. 

Grove (1978) describes plant associations for the fell-field and talus and scree
slope areas. They are Leptodactylon pungens ssp. pulchriflorum-Sitanion hystrix and
Eriogonum umbellatum ssp. polyanthum-Phoenicaulis cheiranthoides for the fell-field
and Phoenicaulis-Happlopappus acaulis for the scree-slope plant community.

Plant Diversity
Three hundred eighty-seven species of vascular plants are listed.

Conflicting Impacts
The RNA is near pristine and rather isolated. It is surrounded on all sides by
either Federally and State wilderness areas and reserves, or private lands
managed in a manner compatible with protection and research. 

The Pacific Crest Trail provides access into the upper basin of the N. Fork of
the American River; however, traffic is relatively light. Needle Lake is an
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occasional overnight camping spot for hikers in the area. Overall, recreational
use is light except near Needle Lake and probably poses no serious impacts to
the RNA.

The Squaw Valley ski area abuts the upper watershed of the N. Fork of the
American River, but the boundary is clear and little ski traffic extends into the N.
Fork basin.

54. Manzanita Creek (Trelorita) (Taylor and Teare
1979b, Cheng 1996a)

Location
Manzanita Creek RNA is on the Shasta-Trinity National Forest. The S. end of the
RNA lies about 1 mile (1.6 km) E. of Big Bar along State Route 299. The area
includes all or portions of 14 sects. of T34N, R12W MDBM (40°48'N., 123°14'W.),
USGS Helena, DeLoma, and Big Bar quads (fig. 110). Ecological subsections –
Trinity Mountain-Hayfork (M261Ar) and North Trinity
Mountain (M261Aq).

Target Element
Ponderosa Pine-Douglas-Fir (Pinus ponderosa-Pseudotsuga
menziesii)

Distinctive Features

Large Pristine Watershed: This area contains the entire
watershed of Manzanita Creek. There is a gauging station at
the mouth of the creek, which would be useful for watershed
and ecosystem studies. The entire area is relatively
undisturbed by human activity. Old trails provide access to
much of the area. Because of the area’s size and topographic
relief, at least nine SAF forest types are included. After
extensive sampling of the area, 17 plant associations were
recognized. These include riparian types as well as a series of
forest types from foothill pine (Pinus sabiniana) to montane
white fir (Abies concolor). 

Rare Plants: Lewisia cotyledon var. heckneri, a diagnostic
member of the high ridgetop flora, is a member of CNPS
List 1B.

Fire History: Fire has been the primary disturbance factor in
the area. It has contributed to the diversity of plant
communities, seral stages, and forest age classes. Records
show there was one major fire in 1878, one between 1917
and 1927, 11 from 1927 to 1936, one around 1953, one small
controlled burning in 1978-79, and one major fire in 1985,
when 54 percent of the RNA (3950 acres [1599 ha]) burned.

Physical Characteristics
The area of established RNA is 7250 acres (2935 ha). Elevations range from 1200
ft (365 m) at Big Bar to 5916 ft (1803 m) atop Twin Sisters Mountain. Manzanita
Creek flows to the S. with the prominent Treloar and Manzanita ridges bounding
the W. and E. sides of the drainage, respectively. Slopes are generally steep (20-
40°) with small terraces at lower elevations and relatively broad ridgetops.
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Manzanita Creek is a perennial stream with several minor ephemeral tributaries.
The average gradient of Manzanita Creek is 296 ft/mile (56 m/km). Several
springs occur in the drainage. 

The area is underlain by Pre-Cretaceous metamorphic rocks (primarily
noncalcareous). A fault cuts across the upper part of the drainage separating the
metasediments from metavolcanics of the same approximate age in the upper
basin. There are slivers of serpentinized rock along this fault line. Soils are
assumed to be Sheetiron-Josephine, Dubakella-Neuns, and Henneke-Stonyford
complexes. Annual precipitation at Big Bar is 40 inches (1018 mm); mean annual
temperature is 56 °F (13.4 °C). Temperatures are substantially lower and
precipitation is substantially higher at the highest elevations.

Association Types
Vegetation was sampled extensively. In addition to 70 releves where density,
cover, and other characteristics were estimated, twenty-six 314-m2 plots were
sampled to obtain density and cover data. Association tables were constructed
from the releve data, resulting in the following classification. Acreages are based
on the establishment record (Cheng 1996a). Six major alliances are defined and
broken into associations.

White Alder-Peltiphyllum peltatum Alliance: 376 acres (152 ha)
White Alder-Miner’s Dogwood (Alnus rhombifolia-Cornus sessilis) Association

(61510): This riparian association occurs along Manzanita Creek and on the
lower reaches of its tributaries with year-round flow. Other trees include Oregon
ash (Fraxinus latifolia) and bigleaf maple (Acer macrophyllum). Pacific yew (Taxus
brevifolia) is occasional along with Douglas-fir and canyon live oak (Quercus
chrysolepis). Shrubs are diverse and include Acer circinatum, Corylus cornuta ssp.
californica, Symphoricarpos mollis, Crataegus douglasii, Rhamnus purshiana,
Philadelphus lewisii ssp. gordanianus, and Ribes roezlii. Lonicera hispidula, Rubus
leucodermis, R. procerus, and Vitis californica festoon the trees and shrubs in
sunnier areas. Herbs are few and large including Aralia californica. 

White Alder-Creek Dogwood (Alnus rhombifolia-Cornus stolonifera) Association
(61510): This is the upper elevation equivalent of the previous association. It
occurs generally above 4000 ft (1200 m). Creek dogwood, Rhododendron
occidentale, and the willow Salix commutata dominate under a scattered canopy of
white alder. Shrubs are rare and herb cover is high, often dominated by Carex
amplifolia and Torreyochloa (Puccinellia) pauciflora.

Foothill Pine Alliance: 118 acres (48 ha)
Foothill Pine-Cercis occidentalis Association (71322): This association occupies

the lower S. and E.-facing steep, rocky slopes. It includes a canopy of scattered
(119 stems/ha) foothill pine (basal area 21.5 m2/ha), canyon live oak, and
Oregon white oak (Quercus garryana) with chaparral shrubs such as Ceanothus
cuneatus, Cercis occidentalis, and Toxicodendron diversilobum. Annual herbs are
important, but not identified.

Ceanothus cuneatus Association (37810): This chaparral association occurs on
rocky, xeric slopes at low elevations. It is patchy in distribution. The dominant is
the only important shrub. Annual herbs are dense, but not discussed in the
ecological survey. 

Douglas-Fir Alliance: 6035 acres (2443 ha)
Oregon White Oak Association (71110): 1037 acres (420 ha). Many understory

taxa are shared among these next three associations. Douglas-fir is the principal
invader of seral forms of this association. The nonseral form occupies steep,
rocky but mesic slopes. This type has a dense canopy of Oregon white oak with
a very sparse shrub layer. Herbaceous cover is principally the native grass
Bromus marginatus. 

186 USDA Forest Service General Technical Report PSW-GTR-188. 2004.

54. Manzanita Creek

 



Douglas-Fir-Canyon Live Oak Association (81100): 1871 acres (757 ha). This
is the most widespread association type in the study area. It occurs at lower
elevations on N. slopes but ranges to S. slopes at mid- to upper elevations.
Douglas-fir forms an open canopy over a subcanopy of dense canyon live oak.
Bigleaf maple and Pacific madrone (Arbutus menziesii) are important
codominants. Douglas-fir averages 20.4 m2/ha basal area and 254 stems/ha.
Canyon live oak averages 9.2 m2/ha basal area and 593 stems/ha. 

Ponderosa Pine-California Black Oak (Pinus ponderosa-Quercus kelloggii)
Association (84110, 84131): 3127 acres (1266 ha). This distinct association is less
mesic than the previous one. Open park-like
stands of ponderosa pine and sugar pine (Pinus
lambertiana) form a high canopy over large,
scattered California black oak. Ponderosa pine
averages 62.5 m2/ha basal area, Douglas-fir
averages 34.8 m2/ha, and sugar pine 18.7
m2/ha. Densities of these species are 190, 55,
and 310/ha, respectively. Dense reproduction
of Douglas-fir occurs in areas that have been
spared recent fire. Following crown fire,
Ceanothus integerrimus is the pioneer shrub.
Stands with various successional states occur,
indicating a clear trend toward Douglas-fir-
canyon live oak forest with infrequent fire.

White Fir Alliance: 350 acres (142 ha)
Douglas-Fir-Pacific Dogwood (Cornus

nuttallii) Association (82420): 85 acres (34 ha).
This association occurs on the most mesic,
lower-elevation sites. White fir dominated
forest replaces it at upper (cooler) elevations.
Douglas-fir forms a dense closed canopy averaging 67 m2/ha basal area and 106
stems/ha. White fir is codominant, averaging 19.6 m2/ha basal area and 403
stems/ha. Pacific dogwood and bigleaf maple form a subcanopy. The shrub and
herb layers are well developed and include Symphoricarpos mollis, Toxicodendron
diversilobum, Polystichum munitum var. imbricans, and Rosa pisocarpa.

White Fir-Douglas-Fir Association (84240): This is a minor transitional
association between Douglas-fir and white fir dominance. Two plots indicate an
average basal area of 50 m2/ha and 33 m2/ha for white fir and Douglas-fir,
respectively.

White Fir-Acer glabrum Association (84240): This is the dominant climax
vegetation on upper mesic slopes. White fir dominates, with an average basal
area of 90 m2/ha. Acer glabrum forms a low subcanopy along with Sorbus
scopulina. A diverse shrub layer includes Sambucus melanocarpa and Ribes
nevadense. The herb layer is also well developed and diverse with such species as
Castilleja miniata, Actaea rubra ssp. arguta, Agastache urticifolia, Chamaenerion
(Epilobium) angustifolium, and so forth. Following fire, Quercus vaccinifolia or
knobcone pine, or both, establish. Succession leads to stands in the white fir-
Douglas-fir association or white fir association, followed by the establishment of
the white fir-mountain maple association.

White Fir Association (84240): This association is seral after crown fire in
the former association type. A typical stand has dense, even-aged white fir over
dead or senescent Quercus vaccinifolia. The understory is sparse or absent. 

Knobcone Pine-Quercus vaccinifolia Association (83210): 81 acres (33 ha). This
association develops on steep slopes at mid-elevation after intense fire. It is seral
to the white fir-dominated forests. Knobcone pine forms a dense, even-aged
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the open stand above is non-
seral and supports dense
Cercoparpus betuloides var.

macrourus. (1979)



canopy averaging 34 m2/ha basal area and 594 stems/ha. Quercus vaccinifolia
forms a dense shrub understory. Pedicularis densiflora and Apocynum pumilum
are among the few herbs. 

Salix jepsonii-Paxistima myrsinites Association (63500): 184 acres (74 ha). This
distinctive minor association occurs in ravines and N.-facing hollows at upper
elevations. Its successional status is unclear. Typical stands have a scattered
overstory of white fir over a tall-shrub canopy of Salix jepsonii, Euonymus
occidentalis, Rhamnus purshianus, Acer glabrum, Amelanchier pallida, and Ribes
nevadense. Paxistima myrsinites is a conspicuous, small shrub. Herbs such as
Elymus glaucus, Trientalis latifolia, Disporum hookeri ssp. trachyandrum, Smilacina
racemosa var. amplexicaulis, Ligusticum californicum, Eupatorium occidentale,
Campanula prenanthoides, and Adenocaulon bicolor line the rocky ravine bottoms. 

Quercus vaccinifoliaAlliance: This alliance is not listed in the establishment record.
Cercocarpus betuloides var. macrourus Association (37510): This vegetation

occurs on the steepest slopes at the head of the drainage. On rocky sites it is
climax, but it is seral after intense fires on deeper soils, succeeding to white fir-
dominated forests (fig. 111). The most conspicuous species of the seral type
are the shrubs Quercus vaccinifolia, Garrya fremontii, Arctostaphylos patula,
Prunus emarginata, Ceanothus integerrimus, and C. velutinus. The nonseral
ridgetop phase is dominated by Cercocarpus betuloides, Quercus vaccinifolia, and
Q. garryana var. breweri. 

Holodiscus microphyllus Alliance: 371 acres (150 ha)
Holodiscus microphyllus-Eriogonum compositum Association (no Holland

equivalent): This association occurs on flat and rolling rock outcrops at the head
of the drainage. The vegetation is sparse, with scattered large Holodiscus
microphyllus shrubs and clumps of Eriogonum compositum.

Holodiscus microphyllus-Silene grayi Association (no Holland equivalent): This
vegetation occurs on the highest xeric, rocky summit of Twin Sisters Mountain.
Along with the two species defining this association are the herbs Luina
hypoleuca and Galium grayanum. 

Holodiscus microphyllus-Lewisia cotyledon var. heckneri Association (no Holland
equivalent): This association is restricted to near-vertical cliff faces. Selaginella
wallacei, Pellaea brachyptera, and the two previously named species occur in the
small crevices and ledges of the rocks.

Plant Diversity
Two hundred forty-nine taxa are listed.

Conflicting Impacts
Recreational use (hunting and off highway vehicles) and grazing occur in the
RNA, but the current usage does not conflict with the objectives of this RNA. 
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