
JOHN and MARTIN, 1965). NO gross divergence seems to have 
taken place, as is the case with most species having trans- 
Bass Strait distributions (PRYOR, 1959), typical E. globulus 
being found both in South Gippsland and Tasmania (Fig- 
ure 1). In fact, intermediates similar to those found in the 
Otways have been Seen by the author in South Gippsland 
and on Flinders Island (Figure I ) ,  suggesting that the rise 
of sea level since the Last Glacial has swamped a pre- 
existent pattern of distribution of both putative parent 
taxa and their mutual intermediates. 

The pattern of variation between E. globulus and E. bi- 
costata is probably the result of the sequence of isolation, 
divergence and recontact that PRYOR (1959) has postulated 
for other Eucalyptus species, rather than divergence due to 
selection within a continuous population. The high vari- 
ability of the Otway stands supports this view. 

Most work on intraspecific and interspecific variation in 
Eucalyptus concerns clines that appear to display, compar- 
ed to this study, a high degree of within site uniformity in 
the character or complex of characters being studied (e. g. 
GREEN, 1969; BARBER, 1965). 

Although much disturbance has taken place in the Ot- 
ways, the trees in samples 10 and 16 were individuals who 
obviously predated European settlement in country un- 
touched by logging to the date of sampling. These are 
among the more variable and intermediate stands. Thus 
it seems that the considerable areal extent of the inter- 
mediate stands does not fit easily into the hybridization of 
the habitat hypothesis of ANDERSON (1948) which has been 
supported for Eucalyptus in many cases by PRYOR (1953). 
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Summary 

A disjunct occurrence of intermediates between Eucalyp- 
tus  globulus and E. bicostata was sampled. With the partial 
exception of a very narrow coastal strip the populations 
were found to be highly variable, displaying a complete 
range of intermediates in two key characters, fruit size and 
flower number per inflorescence. This probable hybrid 
swarm cannot wholly be attributed to disturbance. 
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Geographic Variation in Pinus flexilis and Pinus strobiformis and its 
Bearing on their Taxonornic Status1) 

By R. J. STEINHOFF and J. W. ANDRESEN~) 

In the mountainous areas of western North America and 
extending into Central America there exists a series of 
three, apparently closely related, taxa of soft pines. These 
are: (1) Pinus flexilis JAMES, which grows from southern 
British Columbia and Alberta in Canada south to north- 
ern New Mexico and Arizona in the U.S.A. (Figure 1);  (2) 
P. strobiformis ENGELMANN, which ranges from southern 
Colorado to San Luis Potosi in Mexico; (3) P. ayacahuite 
EHRENBERG, which extends from Jalisco and Hidalgo in 
Central Mexico southeastward to E1 Salvador and Hon- 
duras (CRITCHFIELD and LITTLE, 1966; Map 9). 

Although these taxa are now accepted as separate species 
(MIROV, 1967; CRITCHFIELD and LITTLE, 1966), the autonomy 
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and taxonomic position of the central population has long 
been a source of confusion and controversy. I t  all began 
when ENGELMANN (1848) named and described P. strobiformis 
from specimens collected in northern Mexico. Thirty years 
later he (ENGELMANN, 1878) also proposed that specimens 
collected in Arizona represented several varieties of P. 
flexilis even though they collectively approximated his 
earlier description of P. strobiformis in leaf serration, cone 
size, and cone scale reflexing. He soon (ENGELMANN, 1882) 
proposed that one of these varieties be elevated to specific 
rank as P. reflexa. Following that, SARGENT (1889) concluded 
that the Arizonan and Mexican specimens were drawn 
from the Same population. He (SARGENT, 1889) first said they 
probably should be associated with P. ayacahuite, but then 
later (SARGENT, 1897) thought that the population deserved 
specific rank as P. strobiformis ENGELM. SHAW (1909, 1914) 
again subdivided the population and assigned members of 
the Mexican subpopulation to P. ayacahuite as variety 
brachyptera SHAW and those from Arizona, New Mexico, 
and Texas to P. flexilis. More recently, MART~NEZ (1948), in 
discussing the pines of Mexico, recognized both P. aya- 
cahuite var. brachyptera and P. reflexa. A detailed re- 
view of the nomenclature and taxonomy of the complex 
has been presented by ANDRESEN and STEINHOFF (1971). 


















