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The American aspens, unlike most tree species, are norm- 
ally able to initiate multi-stemmed clones (BARNES 1966), 
the larger ones having an appearance of groves. Through- 
out the range of the aspens the clonal habit is typical, al- 
though in dense stands the clonal structure often becomes 
obscure. While the clonal habit of aspens is basic in 
identifying natural clones, it is the amount and nature of 
intra- and interclonal variation which provides the ulti- 
mate source of information needed to delineate them. Such 
information was used by ZAHNER and CRAWPORD (1965) and 
BERTENSHAW (1965) in investigating clonal structure related 
to site quality. 

The purposes of this paper are to describe, illustrate, and 
quantify the natural variation of morphological and phe- 
nological characteristics in local populations of trembling 
aspen, Populus tremuloides MICHAUX and bigtooth aspen, 
P. grandidentata MICHAUX in northern Lower Michigan 
and to show how variation within and between clones may 
be used to separate members of natinrally occurring clones. 

Investigations of variation are valuable as a basis for 
silvicultural manipulation and genetic improvement of 
aspen stands. Furthermore, information on the nature and 
amount of diversity in local populations is basic for in- 
vestigations of the genecology and the extent of natural 
hybridization of the species. For example, natural hybrid- 
ization is relatively common in aspen populations in south- 
eastern Michigan (BARNES 1961) and may have occurred in 
part of the range of the species in the Western United 
States (BARNES 1967). Information on the variation in pop- 
ulations in northern Lower Michigan where hybridization 
is rare is useful in assessing the rat,e and extent of hybrid- 
ization in southern Lower Michigan and in other parts of 
the species' range. 

Research Sites and Methods 

The establishment and development of aspen clones were 
studied intensively on forest land of the University of 
Michigan Biological Station. Two areas, termed the Pellston 
Plain and the Moraine research sites, were selected especi- 
ally because of the ease of delineation of putative clones. 

The Pellston Plain research site is part of a broad glacial 
outwash plain surrounding the village of Pellston, Michigan 
(Fig. 1). Cold air drains onto the Pellston Plain from sur- 
rounding moraines creating an unfavorable local climate 
for plant establishment and growth. A wide diurnal tem- 
perature range, as much as 65O F, characterizes the grow- 
ing season. July was the only month free of freezing tem- 
peratures from 1942 to 1964 (U. S. Dept. Commerce 1942- 
1964). The soil is a ground-water podsol leached first by 
waters of glacial Lake Algonquin and subsequently by 
ground water. The silt and clay content of the A and B 
horizons averages about 8 %. 
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Fig. 1. - Aerial view of the flat, sandy outwash plain near Pellston, 
Michigan. 

The substrate of the Moraine research site is composed 
of deposits of Valders till mantled by varying thicknesses 
of high-level outwash sands. The soil, classified by FOSTER 
et al. (1939) as Emmet Sandy Loam, has a silt and clay 
content of approximately 11% in the A and B horizons. 
The local climate is less severe than that of the Pellston 
Plain. Fires swept through both areas repeatedly until 
about 1935, when an effective fire protection and preven- 
tion system was developed. About 1850 both sites sup- 
ported a forest of white pine, red pine, red and white oak, 
and probably other conifers and hardwoods (KILBURN 1957). 

Thirty-one Populus tremuloides and 21 P. grandidentata 
clones were selected for detailed study on the basis of 
their separation, sharpness of boundaries, size, and vigor. 
The clone center was determined arbitrarily by driving the 
center stake near the largest tree or among a group of 
large trees in what presumably was the center of the clone. 
Each clone was mapped, average clone radius determined, 
and five sample trees selected. A clone was divided into 
five concentric zones from clone center to boundary. The 
cardinal direction line (N, E, S, or W) whose distance most 
closely approximated the average clone radius became the 
sample line, and the tree closest to this line in each of the 
five zones was chosen as a sample tree. All clones, except 
one, of P. tremuloides on the Pellston Plain site were 
sampled during July and August 1956. Five P. tremuloides 
and nine P. grandidentata clones on the Moraine site were 
sampled during the Same period, and the remaining clones 
were sampled in summer 1958. Measurements of the diame- 
ter at  breast height (DBH), stump diameter, total height, 
and crown class" were taken while the trees were standing. 
Sample trees were felled and a section cut from the stump 
and a t  breast height. Age determinations were made either 
in the field or the laboratory. Bark color was determined 
with the help of the Villalobos color atlas (VILLALOBOS- 

2, Crown classification: 1 - Dominant; 2 - Co-dominant; 3 -- 
Intermediate; 4 - Intermediate to Suppressed; 5 - Suppressed 
(BARNES 1959). 


























