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Introduction 

White fir (Abies concolor [GORDON and GLEND.] LINDL.) i~ 
a middle-to-high-elevation species found throughout the 
central and southern mountains of the western United 
States, and to a lesser extent in the northern mountains 01 
Mexico. In the past, the frequency of decay in old-growth 
white fir and the invasion of tolerant young white fir in 
forests where fir was excluded have led to regard it as an 
undesirable species. Recent commercial acceptance of many 
white fir products, and an increasing appreciation of forest 
ecology, have created a heightened interest in the biology 
of this species. As more white fir is planted, it will become 
important for the forester to know where he can obtain 
seed which will develop into healthy trees with desired 
attributes. 

A knowledge of the amount and pattern of genetic 
variation found between trees from differing geographic 
and climatic areas is prerequisite to a genetically-sound 
reforestation program with any species. In studying white 
fir, we have been led to question some general concepts 
about ecotypes, clines, and the uniformity of variation 
pattern among different characteristics of the Same popula- 
tions. We offer several hypotheses in this paper which 
suggest possible causes of the observed patterns of varia- 
tion. 

Native white fir in the Rocky Mountains is morphologic- 
ally different from native white fir in the Sierra Nevada 
Mountains of California (LAMB, 1914). Some botanists 
(LARSEN, 1956; GATHY, 1957) have considered the Rocky 
Mountain white fir a distinct species (A. concolor) from the 
California and Oregon firs (A. lowiana). Others (LAMB, 
1914) felt that the differences found between the white fir 
of these geographic regions only warranted separation into 
two varieties (A. concolor var. concolor and A. concolor 
var. lowiana). 

In addition to such descriptions of intra-specific variation, 
there have been several reports (ELIOT, 1938; LAMB, 1914; 
MÜLLER, 1939) of natural populations in central Oregon and 
northwest California which have characteristics inter- 
mediate between A. concolor var. lowiana and A. grandis 
(DOUGLAS) LINDL. LARSEN (1956) and CRITCHFIELD~) have made 
controlled crosses between A. oonco.lor var. lowiana and 
A. grandis, which produced viable F, offspring with ap- 
parently intermediate characteristics. Two cases of spon- 
taneous hybrids have occurred in European arboreta (GATHY, 
1957; and SCHEPLITZ, 1956). In both cases, the seed parent 
was a Rocky Mountain white fir and the probable pollen 
parent was a nearby A. grandis. GATHY observed that his 
hybrids resembled Sierra white fir. 

I)  Department of Genetics and School of Forestry and Conserva- 
tion, University of California at Berkeley. HAMRICK'S present ad- 
dress (1971) is Department of Botany, University of Kansas, Law- 
rence. 

2, Personal communication, W. B. CRITCHFIELD, Institute of Forest 
Genetics, Placerville, California, 1970. 

A 1961 collection organized by Prof. J. W. WRIGHT, Michigan 
State University, East Lansing. 

The study reported here demonstrates that the range 01 
white fir can be broken into at least four geographic 
Groups, based upon certain characteristics measured on 
seedlings growing in a common garden at Placerville. 
California. However, other characteristics had clinal pal- 
terns of variation throughout the sampling range. This 
study also verifies that there are large geographic areas 
where trees are intermediate between A. concolor and A. 
grandis. Both common-garden and field data indicate that 
these populations could be fairly stable hybrid swarms 
between white and grand fir. 

Seed Collections 

In the autumn of 1962, white fir had a heavy cone crop 
in the western part of its range, but few cones in the east. 
Wind-pollinated cones were obtained from 35 natural 
stands in the western part of the species range and from 
8 scattered stands3) in the eastern part of the range (Figure 
1). Most stands were represented by seed from 10 or more 
randomly Chosen trees. The seeds were stratified for 90 
days in moist sand. 

Ftgure 1. - Letters identify the geographic location of areas where 
viable seed was collected. Numbers within the circles indicate the 

elevation of the collection in hundreds of feet. 














