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Introduction 

Genecology was originally defined by TURESSON (1923) as 
the study of the natural variation of plants in relation to 
the environment. TURESSON'S early publications clearly in- 
dicated that genecological studies required a synthesis 01 
genetic, ecologic, and taxonomic approaches (HESLOP-HAR- 
RISON, 1964). HESLOP-HARRISON stated that genecology can 
merge into taxonomy when primary aims are to classify 
patterns of intraspecific variation, into physiology when 
physical responses of an organism to the environment are 
01 interest, and into genetics when the mechanisms of 
variation and selection are objectives of study. It is pri- 
marily the latter of these genecological approaches that 
concerns the present study, the general objective of which 
was to elucidate the patterns of natural variation of 
tamarack (Larix laricina [Dc ROI] K. KOCH) in Wisconsin. 

The distribution of tamarack in Wisconsin and the en- 
vironmental features of the state combice to present rather 
unique posibilities for genetic differentiation among pop- 
ulations. Even though the southern boundary of the trans- 
continental range of tamarack occurs in southern Wisconsin 
(RoE, 1957), the distribution in Wisconsin, as shown in Fig- 
ure 1, is marked by two patterns. Tamarack is ubiquitous 
in the north, but as the southern limits of distribution are 
reached, tamarack stands become sporadic geographically 
and occur as rather small, semi-isolated populations. It 
should be noted that the distribution of tamarack shown in 
Figure 1 for northern Wisconsin does not represent an in- 
tensive survey. General patterns of distribution were taken 
from CURTIS (1959) who presented only extensive areas of 
occupancy. The ubiquity of tamarack in northern Wisconsin 
thus is much greater than indicated in the figure. By con- 
trast, distributional patterns in southern Wisconsin re- 
present an intensive survey condccted by HANSEN (1933) 
and supplemented by the present author. 

Glaciation and steep climatic gradients have a profound 
effect on environmental features of Wisconsin. The state 
is divided into two floristic provinces, the southern prairie- 
forest province and the northern cunifer-hardwood prov- 
ince, by a tension Zone (Figure 1) which bisects Wisconsin 
from the northwest to the southeast (CURTIS, 1959). This 
zone, corresponding to the average southern limit of the 
cool northern air mass, is from 10 to 30 miles wide, and 
across it nine precipitation and temperature factors vary 
significantly (CURTIS, 1959). On the basis of microfossil 
evidence, CURTIS believed that the tension Zone has existed 
for about 10,000 years, although its exact position has 
varied. 

Glacial action resulted in the subdivision of Wisconsin 
into two geologic provinces, delimited by topography and 
age. The southwestern quarter of the state, the Driftless 
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Figure I .  - Map of Wisconsin illustrating the general distribution 
of tamarack, geographic subdivisions, and stands (numbers) re- 
presented in operi-pollinated collections. Scale: 1 inch = approxi- 

mately 110 miles. 

Area (Figure I ) ,  was glaciated at  least 15,000 years earlier 
than the remainder of the state ( F ~ Y E ,  et al., 1965). Whereas 
relatively rugged topography survived light glacial actiori 
in the Driftless Area, the rest of the state was planed by 
severe and repeated glaciations and was last entirely cover- 
ed by the Cary ice sheet, 14,000 to 16,000 years ago (FRYI-, 
et al., 1965). 

Despite differences in age between geologic provinces, 
the swamp or bog habitats for which tamarack is suited 
were established at approximately the Same time in bot11 
provinces. Meltwaters from the Cary ice drained, in part, 
through the Driftless Area and resulted in deposition of 
approximately 100 feet of till in major river beds (MARTIN, 
1932). Tributary rivers were thus dammed at  their mouths 
and were forced to aggrade their beds and rapidly fill 
their valleys; the result was swamp habitats of two types; 
headwater lakes and oxbow lakes of the newly meander- 
ing streams (HANSBN, 1933). In the rest of Wisconsin, swampc 
arose in the numerous depressions and flood plains as- 
sociated with severe glacial action (MARTIN, 1932). There- 
fore, the maximal age of swamps in the Driftless Area is 
mid-Cary, whereas that of swamps in southeastern Wis- 
consin is early post-Cary. 

Environmentally, Wisconsin is divided into three geo- 
graphic areas (Figure 1): drifted northern Wisconsin above 
the tension zone, drifted southeastern Wisconsin below the 
tension zone, and the Driftless Area of southwestern Wis- 
consin which is also below the tension zone. In the re- 
mainder of this paper these three areas will be referred to 
as the north, southeast, and Driftless Area. The different 
climatic conditions north and south of the tension Zone and 
















