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Southwestern fasciations of this biotic community are

contained within the Hudsonian life-zone ofMerriam (1890,
18981, and, in the southern Rocky Mountains, are largely
equivalent to spruce-fir forest. Included are the higher
mountainous areas of Colorado, Utah, New Mexico and
Arizona from above 2,450-2,600 m to timberline at ca. 3,500-
3,800 m. Engelmann Spruce(Picea engelmanni) is the prevalent
spruce throughout the Southwest (Fig. 15), where it commonly
growswith either Subalpine Fir (Abies lasiocarpa) or its south
ern form, Corkbark Fir (Abies Iasiocarpa var. arizonical. The
southernmost stands of Engelmann Spruce are found on the
summits and high slopes of the Pinalerio (=Grahaml and
Chiricahua mountains of Arizona and the Sacramento
Mountains of New Mexico. Well-developed stands of
Corkbark Fir occur in Arizona as far south as the Pinalefio and
Catalina mountains, and on Sierra Blanca in New Mexico.
These forests are wet as well as cold, probably averaging

from 635 mm to more than 1,000 mm of precipitation
annually. Although much of this precipitation falls as snow,
summer precipitation contributes substantially to the total,
and afternoon thundershowers can be expected almost daily
in late summer.The growing season is commonly less than 75

days, and even then subject to occasional nighttime frosts.
Virgin stands often exceed 25 m or more in height and are

commonly layered with two or more age-classes of trees.
Below 2,900m, one ormore of these classesmay be composed
solelyof Aspen (Populus tremuloides); this tree is the principal
successional pioneer after fire or other forest disturbance. Fire
suppression has resulted in difficulty in the maintenance of

aspen clones, causing a major problem in some areas for
wildlife managers, because young stands of this short-lived

species are a major browse species for deer and other
herbivores.
Blue Spruce (Picea pungens) is sometimes present with

Engelmann Spruce or forms small stands-alone or with
Aspen. This is especially so in canyons, where it descends to
lower elevations andmayextend well into the lowermontane
forest. It is also commonly marginal to the small grassy
mountain parks.
Wetter sites within the forest may have Rocky Mountain

Maple (Acer glabruml, Bebb Willow (Salix bebbianos, Scouler
Willow (Salix sconletianas, Blueberry Elder (Sambucus glaucal,
Thin-leafed Alder (Alnus tenuifolial, or Bitter Cherry (Prunus
emarginata) present. Dry windy sites, such as ridges, may be
occupied by the Limber and Bristlecone Pine (Pinus flexilis
and P. aristata) (Fig. 16). At lower elevations, below 2,600 m,
there is much intermingling with Douglas-fir (Pseudotsuga
rnenziesn], White Fir (Abies concolor), and even Ponderosa
Pine (Pinus ponderosoi. Consequently, the lower contactwith
RockyMountainmontane conifer forest is often indistinct and
poorly differentiated, but usually takes place between ca.

2,450 and 2,900 m, depending on location, slope exposure,
and mountain geomass.
Dwarf Juniper Iluniperus communis I is an understory shrub

closely associated with spruce-fir forest. Otherwise shrubs
are poorly represented, except in certain seral stages, natural
openings, and at the edge of the forest. Species here may
include Red Elderberry (Sambucus microbotrys), Creeping
Mahonia (Berberis repens), currants (Ribes spp.), raspberries
(Rubus spp.I, snowberries (Symphoricarpos spp.], blueberry
(Vaccinium oreophilum), Kinnikinnick (Arctostaphylos uva

ursi), Bearberry Honeysuckle (Lonicera mvoiucrctc], and

Shrubby Cinquefoil (Potentilla fruticosal.
Where the forest is closed, considerable duff and debris



Figure 15. Subalpine conifer forest of Engelmann Spruce
(Picea engelmanii). and Aspen (Populus tremuloides) with
some White Fir (Abies concolor). Subalpine Fir (A lasiocarpa)
and Douglas-fir [Pseudotsuga menziesii) on VT Ridge in the
Kaibab National Forest. Arizona. ca. 2.600 m elevation. The
shrub in the foreground is Dwarf Juniper (Juniperus
communis)-another boreal species.

may accumulate. In places fewif any herbaceous plants occur,
their places being taken by lichens and other fungi, sedges,
mosses, and liverworts. Herbaceous species tend to be more

abundant in aspen stands, or where the forest is opened after
fire or logging. Any number of flowering herbs may be found
there, such as vetches (Vicia spp.), fireweed (Epilobium spp.],
Wild Pea (LLlthyrus arizonicus), Daisy (Erigeron formosissirnus],
Strawberry (Fragaria ovalist Mountain Dandelion (Agoserist
Skunk Cabbage or Falsehellebore (Veratrum caliiomicumi,
Mountain Parsley (Pseudocymopterus montanus), Balsamroot
(Balsamorhizat groundsels (SenecioL primroses (Primula),
clovers (TrifoliumL violets (Violat sneezeweed (Heleniumt
gentians (Gentianat dandelions (TaraxacumL woodsorrels
(OxalisL and many others. Grasses include Spike Trisetum

(Trisetum spicatumL fescue (Festucat Nodding and Fringed
Brame (Broml.1S anomalus and B. ciliatus L oat grasses (Danthonia L
Alpine Timothy (Phleum alpinum), bluegrasses (Poa) and are

mostly lesser quantities of those making up adjacent sub
alpine grassland.
In the drier mountains, such as the western portions of the

Great Basin in the White, Panamint, Spring Valley
(=Charleston], and Sheep Mountains, spruces and firs are

absent, and boreal forests above 2,600-2,900 m are represented
by open woodlands of one or both of two high elevation

pines-Limber Pine and Bristlecone Pine (Fig. 16 ). Water
Birch (Betula occidetualiss and Rocky Mountain Maple may

occur here in the moister sites. Aspens mayor may not be
present, while Curlleaf Mountain-mahogany (Cercocarpus
ledifoliusL Mountain Whitethorn or Snowbush (Ceanothus
cordulatusL Fernbrush (Chamaebatiaria millefolium), Tansy
(Tanacetum canum], and Big Sagebrush (Artemesia trideiuatas
may extend upward into the forest's lower, drier elevations.
Understory associates in these more open woodlands may
include a number of the same genera of herbs also present in
the spruce-fir forest, e.g. alumroot (Heuchera), Scarlet Gilia
(Cilia aggregatat raspberry, and hawksbeard (Crepis). Dwarf
Juniper and Ninebark (Physocarpus alternans) are often
common shrubs at higher elevations.
Of the distinctlyboreal forestmammals, only the Snowshoe

Hare (Lepus americanusL Least Chipmunk (Eutamiasminimus],
Capper's Redbacked Mouse (Clethrionomys gapperiL and
Marten (Martes americana) reach into the Southwest, and
then usually only in those larger and more northern ranges
with extensive spruce-fir forests. Other subalpine species,
such as the Vagrant Shrew [Sorex vagrans), Dwarf Shrew (5.
nanus), Nuttall Cottontail (Sylvilagus nuttallii), Golden
mantled Ground Squirrel (Citellus lateralis), and Red Squirrel
(Tamiasciurus hudsonicus), appear to be able successfully to

inhabit both subalpine and/or the cooler, wetter montane
communities, at least in the Southwest. Still others, such as

the Deer Mouse (Peromyscus maniculatus) and Bushy-tailed
Wood Rat (Neotoma cinerea), may be well represented here as

well as in a variety of montane and other temperate habitats.
Subalpine forests with their adjacent meadows and aspen
stands are also important fawning and summering habitats
for Mule Deer (Odocoileus hemionus), and to a lesser degree,
Elk (Cervus elaphus).
Nesting birds closely associated with Rocky Mountain

subalpine conifer forests in the Southwest are the Blue
Grouse (Dendragapus obscurus), Williamson Sapsucker
(Sphyrapicus thryoideus) [pines], Northern Three-toed

Woodpecker (Picoides tridactylus) (spruce-fir), Hammond's
Flycatcher (Empidonax hammotidiii, Gray Jay (Perisoreus
canadensis) (spruce-fir), Clark's Nutcracker (Nucifraga
columbiana) [pines], Red-breasted Nuthatch (Sitta canadensis)
[spruce-fir], PygmyNuthatch (Sitta pygmaea) (pines), Golden
crowned Kinglet (Regulus satrapai, Ruby-crowned Kinglet
(Regulus caletuiulai, and Cassin Finch (Carpodacus cassinii).
Other nesting birds also occur such as the Broad-tailed
Hummingbird (Selasphorus platvcetcusi, Flicker (Colaptes
auratus), Western Flycatcher (Empidonax difficilis), Olive
sided Flycatcher (Nuttallornis borealiS), Violet-green Swallow
(Tachycineta thalassiiun, Mountain Chickadee (Parus gambelit
Brown Creeper (Certhia familiaris), American Robin (Turdus
migratorius), Hermit Thrush (Catharus guttatus), Mountain
Bluebird (Sialia currucoides), Townsend Solitaire (Myadestes
townsendit Warbling Vireo (Vireo gilvus), Yellow-rumped
Warbler (Dendroica coroncra], Western Tanager (Piranga
ludoviciana), Pine Grosbeak (Pinicola enuc1eator), Pine Siskin
(Carduelis pinus), Red Crossbill (Loxia curvirosrrc], and juncoes
(Junco spp.]. Many of these, while well represented here, may
also be equally or more at home in montane conifer forests
and other environments.
Because of the severity of the cold temperatures in this

biome, amphibians and reptiles are poorly represented, if not
absent entirely. One notable exception is the JemezMountain
Salamander (Plethodon neomexicanus) found in the Jemez
Mountains above 2,600 m under moss, rocks, and logs, on
north-facing slopes, in and near mixed forests of fir and

spruce. Also, the open sunnier Limber Pine-Bristlecone Pine
communities allow the Sagebrush Lizard (5celoporus
graciosus) to occur up to and even above 2,900 m elevation.



Figure 16. Subalpine conifer woodland of Bristlecone Pine
(Pinus aristata) on San Francisco Mountain. Coconino
National Forest. Arizona ca. 3.475 m elevation. These pines
and their downslope associate. Limber Pine (P. flexilis).
occur here as a distinctive high elevation association on dry
west slopes within an overall more mesic spruce-fir forest
community.




