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The Forest Vegetat’ii‘onf?ati*bli-ligher@Alt"it;\]dé; m
the Chiricahua~'M9Unta'ih$.!‘A'ri‘zona o

DAVID A. SAWYER® ‘and THOMAS B. KINRAIDE:
Department of Biology, The Colorado College, Colorado Springs 80903

ApsTracT: Forty 250-m? plots were distributed at various aspects at altitudes above
2000 m. Tree diam were measured in each plot, and the frequencies of herbs and shrubs
were counted in smaller quadrats. The plots were arrayed in 2 three-dimensional ordina-
tion according to the method of Bray and Curtis with modifications by the authors;
other ordination techniques were used as well. An environmental index (essentially a
moisture index), computed from aspect, altitude and slope, correlated significantly with
the axes of the ordinations. The ordinations produced five well-separated groups of
stands that exhibited characteristic vegetational and environmental properties.

The major tree species, ordered from xeric to mesic, are: Quercus arizonica, Pinus
leiophylla var. chihuahuana, P. ponderosa (principally var. arizonica), Q. gambelii, P.
strobiformis, Pseudotsuga menziesii, Abies concolor, Populus tremuloides and Picea
engelmannii. The positions of 4. concolor and Q. gambelii are less certain than those of
the other species. Size structure reveals that Pseudotsuga menziesii, the dominant tree
species in the study area, will be increasing in dominance in the future, mainly at the
expense of Pinus ponderosa, particularly in moderately moist and shady sites. Picea
engelmanni and Pinus leiophylla are stable in the stands that they dominate at the
mesic and xeric ends of the gradient, respectively. Populus tremuloides is declining in the
stands it now dominates due to the better reproduction and establishment of Abies con-
color and Picea engelmannii. Pinus strobiformis is the species of second highest con-
stancy and density, but it fails to dominate a single one of our stands.

Zonation is not particularly strong and may be changing. Pinus ponderosa dominates
altitudes below 2600 m, Pseudotsuga menziesii dominates altitudes above 2800 m, and
the two species share dominance between 2600 and 2800 m. Other species dominate
stands throughout the region and are variously restricted by altitude and aspect. Our
assessment of the rather incomplete early records, as well as the present data, leads us to
conclude that Pseudotsuga menziesii has increased strongly since the fires that ravaged
the region a century ago. If the present patchwork of stands dominated by a variety
of species also reflects the great fires, then the region may become more strongly zoned
and less diverse as time goes on.

_ INTRODUCTION

The Chiricahua Mountains of southeastern Arizona are the highest mountains
close to the Mexican border. Because of the combination of high altitude and
southern latitude, there is a unique mixing of floral elements typical of the Mexican
Sierra Madre and the southern Rocky Mountains.» The unusual flora and fauna of
the Chiricahuas attracted the attention of early naturalists (Toumey, 1895a, 1895b;
Kellogg, 1902; Blumer, 1909, 1911) and have inspired recent popular accounts
(Heald, 1967). Blumer was the first to describe the vegetation ecologically. He
assigned trees to the Merriam life zones as follows: Transition zone—Pinus leiophyl-
la; Canadian zone—P. ponderosa and Abies concolor; Hudsonian zone—Picea engel-
mannii. Pinus strobiformis was observed in both upper zones but was more common
near the summits; Pseudotsuga menziesii was present from 1950 m upward (Blumer,
1909). Blumer (1911) also noted the interaction of aspect and altitude upon the
vegetation.

Royal Kellogg (1902), a representative of the Forest Service, made this concise
statement about the forest above 2100 m: “This forest consists principally of Pinus
ponderosa, with considerable Pseudotsuga taxifolia [=menziesii] and a less amount of
Abies concolor. The ponderosa is fairly well distributed over all the slopes; but the
Douglas Spruce [=fir] and White Fir are commonly found only on the northerly

1 Current addresses: D.A.S., Department of Geology, The Colorado College, Colorado
Springs 80903; T.B.K., Depariment of Botany, University of Vermont, Burlington 05405.
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