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Introduction 

Yellow birch is an important component in the forest 
communities of the northeastern United States and ad- 
jacent Canada, yet very little is known of its natural varia- 
tion, adaptation patterns, and the extent and significance 
of hybridization with other birches (CLAUSEN 1968 a). Yellow 
birch, a hexaploid (2n = 84), was originally described and 
named Betula lutea by MICHAUX (1812). This name is now 
considered illegitimate (LITTLE 1953, and BRAYSHAW 1966 a), 
and the name B. alleghaniensis BRITTON is generally ac- 
cepted. 

In 1964 and subsequent years populations of yellow 
birches containing many individuals with dark bark were 
found in southeastern Michigan. Trees having similar forms 
have been reported by numerous authorities (DANCIK 1969). 
One objective of the study was to investigate the variability 
of various characters in one such population and attempt 
to determine the relationship of these trees to the classic- 
ally described yellow birch. The second objective was to 
study the extent of hybridization, backcrossing, and intro- 
gression of yellow birch and bog birch (B.  pumila L.) in 
this population. Hybridization was of particular interest 
because it frequently has been reported in the birches and 
because some of the variation and unusual forms of yellow 
birch might be due to hybridization. 

Bog birch, a tetraploid (2n = 56), is a common member 
of swamp and bog communities in the Lake States. A 
natural hybrid between yellow and bog birch, first dis- 
covered by PURPUS at Clark Lake, Michigan, was described 
and named B. X purpusii SCHNEIDER (SCHNEIDER 1906). This 
hybrid has been reported from Michigan (HANES and HANES 
1947), Wisconsin (CURTIS 1959), Minnesota (ROSENDAML 1916), 
Illinois (JONES and FULLER 1955), Indiana (DEAM 1921), and 
Ohio (BRAUN 1961). Bog birch is also known to have hy- 
bridized and backcrossed with paper birch (B. papprifera 
MARSH.) in Minnesota (CLAUSEN 1962 b). 

woody plants (VEATCH et al. 1930). The water table was at 
or within 1 foot of the soil surface during most of the 
growing season. 

The area has a continental climate with a mean annual 
temperature of 48O F, a January mean of 24O F, and a July 
mean of 73O F. The mean annual precipitation is 31 in., of 
which 18 in. are received from April through September 
(U. S. Department of Commerce 1964). 

All of the birches along the western third of the lake, 
112 yellow birches, 39 bog birches, and 8 putative hybrids, 
were numbered, tagged, and mapped. The diameter at 
breast height (DBH) and total height were measured and 
the number of stems per individual recorded. The ages at 
4% feet above the ground of 7 trees were determined by 
increment borings. 

In late April and early May, before flowering, branches 
bearing closed staminate catkins were collected from all 
flowering individuals and forced to flower. Pollen was col- 
lected and permanently m~unted  in glycerine jelly. The 
percentage of malformed, rollapsed, and empty grains in 
a 200-grain sample of each individual was determined. The 
diameters of 25 of 50 grains were measured, the lower 
number if the particular sample appeared uniform. The 
length and width of discharged male flowers and unpol- 
linated female flowers were measured. 

From August 19 to 28, 1966, staminate catkins that ap- 
peared to be undergoing meiosis were collected from a sub- 
sample of the population and immediately fixed in NEW- 

Study Area and Methods 

An unusual birch population was discovered at Walsh 
(Welch) Lake, 42O 21' N latitude, 84O 05' W longitude, at 
about 965 feet (294 m) elevation, Washtenaw County, Michi- 
gan (Fig. 1). The yellow birches occurred within 200 feet 
of the lake in a low, wet Zone having vegetation character- 
istic of a lowland forest c~mmunity.~) The population 
consisted of 3 general strata. Most of the birches were 40 
to 45 years old, a few wolf trees and suppressed individuals 
were 50 to 65 years old, and several saplings appeared to 
have originated within the last 10 to 15 years. Bog birches 
grew primarily in the adjacent, relatively Open marsh or 
on the border between the stand and the marsh. Most of 
the putative hybrids were in the stand; one was on the 
border between the stand and the marsh. The soil on the 
area, Houghton muck, is a well decomposed, moderate-to- 
slightly-acid muck, developed from the remains of non- 
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Fig. 1. - The Walsh Lake study area. Waterloo Recreating Area, 
Washtenaw Co., Michigan. Yellow birch - o; bog birch - e; hybrid 
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