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Figure 21. Virgin pine forest of Jeffrey Pine (Pinus jeffreyiJ
near Vallecitos in the Sierra San Pedro Martir, Baia California
Norte, ca. 2,450 m elevation. The open understory, lack of
young trees and herbaceous ground cover is characteristic of
yellow pine forests throughout much of the Southwest.
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In the higher Transverse and Peninsular Ranges, this
forest is characterized by a well defined zone of pines above
the chaparral, evergreen woodlands, mixed evergreen forest
and grassland of the Californian Biotic Province. Especially
well developed stands occur above 1,500 m elevation in the
San Gabriel, San Bernardino, San Jacinto, Santa Rosa, Palomar,
Cuyamaca, Laguna Juarez and San Pedro Martir Mountains.
While now isolated from each other and from their ecological
metropolis in the Sierra Nevada by broad areas of low
elevation chaparral, grassland, and desertscrub, these stands
share many floristic and faunal constituents. They are,
nonetheless, depauperate in a number of Sierran plants and
animals.
Annual precipatation averages more than 635 m per year

(Table 31, but because of the high elevations and winter
rainfall pattern much of this precipitation falls as snow.

These forests, therefore, must depend on snowmelt, and at

least in some years the growing season is shortened by the
lack of available moisture in late summer.

Two closely related yellow pines, JeffreyPine and Ponderosa
Pine (Pinus ;effreyi and P. ponderosal are the usual dominants
over much of the lower elevation Sierran montane conifer
forest.' Ponderosa Pine is most common on the wetter
cismontane (Pacific side] mountain slopes, where it usually
occurs between 1,300 and 2,140 m. It reaches its southern
limit in the Cuyamaca Mountains of San Diego County.
Jeffrey Pine is a common dominant above 1,200-1,500 m on

both cismontane and transmontane slopes. The two forest
types share many common understory species, and indeed
the open, often park-like stands of the two species look
remarkably similar (Fig. 211. One can differentiate the ·two
trees (and therefore the forests I by becoming familiar with
their cones, needles, and bark. The prickle on the larger
Jeffrey pine cone scales turns inward, those on Ponderosa
Pines turn outward; and the bark of Jeffrey Pines is darker,
more narrowly furrowed and smells like vanilla.

Ponderosa Pine Series
Near its lower altitudinal range, Ponderosa Pine associates

include Coulter Pine (Pinus coulteril and the deciduous
California Black Oak (Quercus kelloggiil which is analogous
to Gambel Oak (Q. gambeliil in the RockyMountains and Q.
gravesii in the Sierra Madre Oriental. On moister sites and at

higher elevations, common associates are White Fir (Abies
concolor], Sugar Pine (Pinus lambertiana I, and Big-cone
Douglas-fir (Pseudotsuga macrocarpal, Incense-cedar
(Libocedrus decurrensl, and Canyon Live Oak (Quercus
chrysolepis I of themixed evergreen forest. Scattered shrubs in
open Ponderosa Pine forest may include Eastwood and
Pringle Manzanita (Arctostaphylos glandulosa and A. pringlei
var drupaceai, Deerbrush (Ceanothus integerrnnus], Yellowleaf
Silktassel (Garrya {lavescensl, Hairy Yerbasanta (Eriodictyon
trichocalyxl, California Buckthorn (Rhamnus californica var.

cuspidatai, and Purple Nightshade (Solanum xann], A rich
herbaceous flora may include California Glorybind
(Convolvulus occidentalisl, Clarkia rhomboidea, Collinsia childii,
Cilia splendens spp. grantii, Mustang-clover (Linanthus ciliatusl,

INot included are lower elevation stands dominated by Coulter Pine

(Pinus coulteri] and in which evergreen oaks are typically present.
These open woodlands are to be considered as an oak-pine community
within Californian evergreen woodland
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Table 3. Precipitation from 3 representative Stations within Sierran Montane Conifer Forest.

Elevation Mean Monthly Precipitation in mm

Station [in m] F M A M A S 0 N D Total

Mount Wilson, CA 1)40 161 154 119 80 11 2 3 7 23 118 124 803
34°14' 118°04'

Lake Arrowhead, CA 1,586 207 194 157 104 25 3 4 11 14 31 136 169 1055
34°15' 117°11 '

Palomar Mountain 1,692 123 118 119 64 10 2 9 12 10 20 78 116 681

Obser., CA
3r21' 116°52'

Strepumtbus bemaidinus, and GoosefootViolet (Viola purpurec],
Common perennial grasses and grass-like plants include
Slimleaf and Orcutt Brome (Bromus bteviatistatns and B.
orcuttianus var. hallil, Coastrange Melic (Melica impetiectai,
and Pine Bluegrass (Poa scabrellal. Certain species enjoy a

more general distribution and are common to both Ponderosa
and Jeffrey Pine forests. These include Woolypod Milkweed
(Asclepias eiiocarpas, Penstemon, Castilleiamartinii, Chaenactis
santolinoides, Menzies Pipsissewa (Chimaphila menziesiil,
Lotus davidsonii, Mimulus iobnstonii. Grinnell and Longlips
Penstemon (Penstemon grinnellii and P.labrosusl, Snowplant
(Sarcodes scnguinec], Junegrass (Koeleria cristatal, and Bottle
brush Squirreltail (Sitanion hystrixl.

Jeffrey Pine Series

Jeffrey Pine tolerates a wide range of temperatures and soil
moisture, and is rather more cosmopolitan than Ponderosa
Pine in the southern California mountains and replaces it
completely in Baja California. On cismontane slopes, it
usually occurs at higher elevations than Ponderosa Pine, and
often occurs to the exclusion of Ponderosa Pine on

transmontane slopes bordering the Mojave Desert (Thorne,
19771. On the lower Mojave Desert border, it is commonly
associated with One-needle Pinyon (Pinus monophylla),
Coulter Pine, Sierra Juniper (Juniperus occidentaliss, and
Birchleaf and Curlleaf Mountain-mahogany (Cercocarpus
betuloides and C. ledifoliusl. On higher, moister exposures,
arboreal associates may include Sugar Pine, Incense Cedar,
Bigcone Douglas-fir and White Fir. Canopies range from very
open on steep south-facing slopes at lower elevations to

nearly closed on mesic sites in more gentle slopes with well
developed soils. Crowns ofmature dominant trees may reach
a height of 46 m ormore on better sites, but are commonly 23
to 30 m (Horton, 1960). Conspicuous understory shrubs may
include GreenleafManzanita (Arctostaphylos patulas,Wright
Buckwheat (Eriogonum wrightii subscaposum) and Parish

Snowberry (Symphoricarpos parishiil. On transmontane slopes,
Big Sagebrush (Artemisia tiidentatai, Mountain Whitethorn

(Ceanothus cotdulatusi, Rubber Rabbitbrush (Chrysothamnus
nauseosusl, and Gray Horsebrush (Tetradymia canescensl are
important shrubs.
On dry, rocky cismontane slopes, the Jeffrey Pine forest

shares many subordinate herbaceous species with the
Ponderosa Pine community. However, many common Jeffrey
Pine associates are rare or absent from Ponderosa forests,
including the following:Arabis repanda, Cordylanthus nevinii,
Eriogonum patishii, Fritellaria pinetorum, Rock Melic (Melka
strictal, Bridges and San Bernardino Penstemon (Penstemon
bridgesii and P. caesiusl, and Stipa patisbii.

Mixed Conifer Series
Sugar Pine and White Fir are important participants in a

mixed conifer forest between elevations of 1,700 and ca.

2,600m (Fig. 221. This series is, therefore, typically positioned
above yellow pine forest and below the subalpine forest of
Lodgepole and Limber Pine.Where this type occurs on south
facing slopes, especially at its lower elevations, the canopy is
often very open, sometimes as low as 10%, and rarely exceeds
50%. Common associates on these droughty sites include
Jeffrey Pine, Canyon Live Oak, and a wide variety of
timberland chaparral species. On north and east exposures,
and at high elevations, the moister conditions result in an

increase inWhite Fir and a decrease in Jeffrey and Sugar Pine.
Here arboreal associates may include Incense Cedar and
Lodgepole Pine. While little herbaceous understory occurs,
scattered understory shrubs may include Bush Chinquapin
(Castanopsis sempervirensl, MountainWhitethorn Ceanothus,
GreenleafManzanita, Sierra Currant (Ribes nevadensel, Sierra
Gooseberry (Ribes roezh], Western Thimbleberry (Rubus
parviflorusl, Coulter Willow (Salix coulren], and Blueberry
Elder (Sambucus caerulea) [Munz and Keck, 1959; Jaeger and
Smith, 1966;.Thorne, 1977).
Few endemic mammals are present; Merriam's Chipmunk

(Eutamias merriami) is perhaps the most indicative. A limited
number of others-Broad-footed Mole (Scapanus latimanus),
Western Gray Squirrel (Sciurus griseus I Southern Pocket
Gopher (Thomomys umbnnus], Deer Mouse (Peromyscus
maniculatus), Long-tailedWeasel (Mustela frenatal, and Mule
Deer (Odocoileus hemionus], while found in this forest, are
also well distributed throughout other series and biomes.
Birds are numerous, particularly during the summermonths

when migrant nesters are present. Nesting species generally
restricted to Sierran montane forest-at least in the South
west-are the Dark-eyed Junco !Tunco hyemalisl, White
headed Woodpecker (Picoides albolarvatusl, Calliope
Hummingbird (Stellula calliope), and Purple Finch (Carpodacus
purpureusl while others such as the Band-tailed Pigeon
(Columba iasciatas, Flammulated Owl [Otus flammeolusl
pines, Hairy Woodpecker (Picoides villosus), and sapsuckers
(Sphyrapicus tbvroideus, S. vcrius], Yellow-rumped Warblers
(Dendroica coronata), Western Wood Pewee (Contopus
sordidulusl, Steller Jay, Mountain Chickadee (Parus gambelil,
Pygmy Nuthatch (Sitta pygmaeal, American Robin (Turdus
migratoriusl, Western Bluebird (Sialia rnexiczmc], Hutton's
Vireo (Vireo huttoni)-oaks, Western Tanager (Piranga
ludovicianas, Pine Siskin (Carduelis pinus I, and Brown Creeper
(Certhia familiarisl are more or less indicative of montane
conifer forests throughout the Southwest. Some, such as the

Sharpshinned Hawk (Accipiter striatusl, Spotted Owl (Strix
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Figure 22. Mixed conifer forest west of Big Bear Lake in San Bernardino National Forest, California, ca.

2,200 m elevation. Trees represented are White Fir (Abies concolor), leffrey Pine (Pinus jeffreyi), Sugar
Pine {P. lambertiana}, Incense Cedar (Libocedrus decurrens), Black Oak (Quercus kellogii) and Canyon
Live Oak {Q. chrysolepis}. Photograph by A.P. Gomez, courtesy of u.s. Forest Service.

occidentaliss, Pygmy Owl (Glaucidium gnome], Townsend's
Solitaire (Myadestes townsendi], and Red Crossbill (Loxia
curvirostrc], are rare and/or restricted to particular situations
within the forest.
In the wetter, damper habitats, particularly at lower and

warmer elevations, the Ensatina (Ensatina eschscholtzil and
Arboreal Salamander (AneMes lugubrisl may be present. The

. representative skink is the Gilbert's Skink (Eumeces gilbertil,
and except for the widespreadWestern Fence and Sagebrush
Lizards (Sceloporus occidentalis and S. graciosusl-which may
be abundant in the more open habitats-lizards are un-

common. Snakes also are not prevalent, and, with some

exceptions, their presence often indicates conditions re

flecting lower biotic communities. This is not necessarily the
casewith the Southern Rubber Boa (Channa bottae umbricatal,
Ringneck Snake (Diadophis punctarus], Gopher Snake

(Pituophis melanoleucusl, CaliforniaMountain and Common
Kingsnakes (Lampropeltis zotiata, L. getulus], Western
Terrestrial Garter Snake (Thamnophis elegansl, and the
Southern PacificWestern Rattlesnake (Crotalus viridis helleril,
which if not centered in, are at least "at home" in these
montane environments.




