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North American Ostrya is distributed across the eastern US and SE Canada with isolated occurrences in the dryer mountains of the SW US and NW Mexico and extends south as a cloud forest endemic 
through central and southern Mexico to Honduras (Figure 1). Three taxa are currently recognized: O. chisosensis, an endemic from the Chisos Mts. and Sierra del Carmen, O. knowltonii occurring in isolated 
occurrences of the SW US, and O. virginiana ranging across eastern North America and Mexico south to Honduras.   The genus shows a classic phytogeographical connection between the mountains of 
eastern Mexico and eastern North America but the presence of the expanded range in western Mexico and the SW US is atypical for most species exhibiting this disjunction and may be a greater influence on 
species diversification than has been recognized (Nee, 1981; Furlow, 1990) and may provide insight into patterns of historical biogeography. As part of a detailed phylogeographic study of North American 
Ostrya we are surveying the morphological and molecular variation across the areas of variable morphology and discontinuous distributions to understand the broad patterns of species diversification, test 
the validity of proposed taxon segregations (Rose, 1905), and identify specific areas across the range for more detailed future sampling.   
 

Morphology: 
• Measurements on field collected and herbarium specimens for the following characters: petiole length (mm), leaf lamina length (mm), leaf lamina width at widest point 

(mm), lamina width +30° (mm), lamina width +60° (mm), lamina width -30° (mm), lamina width -60° (mm), number of primary leaf veins (one side of leaf), number of margin 
teeth (between the 3rd and 4th secondary veins on one side of leaf), depth of largest measured tooth (mm), depth of smallest measured tooth (mm).  To eliminate gross size 
differences ratios were calculated between total lamina length and width and lamina length and width at +30°, +60°, -30°, and -60°.  

• Principal Components Analysis (PCA) was performed using MVSP (MultiVariate Statistical Package Ver. 3.22: 1). Data was centered and log10 transformed. Specimens were 
grouped into geographical regions across the study area to better understand the distribution of variation. 
 

Molecular Phylogenetics: 
• Total DNA was extracted from samples using a QIAGEN DNeasy kit. Herbarium specimens were extracted according to the modified protocol of Costa and Roberts (2014). 
• The chloroplast psbA-trnH and trnL-F spacers were amplified and sequenced. Outgroup sequences were obtained from Yoo and Wen (2007). 
• Sequences were assembled and aligned using Geneious Ver. 6. and Clustal X Ver. 2.1 
• Equally weighted parsimony tree searches were conducted on a combined dataset using 1,000 tree-bisection-reconnection (TBR) searches in PAUP* 4.0b10.  A haplotype 

network was constructed using the statistical parsimony algorithm implemented in TCS 1.21. 
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Figure 1. North American 
distribution of Ostrya. 
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Figure 2. Leaf variation in Ostrya of the SW US and Mexico 

PCA primarily segregates plants of Eastern North 
American O. virginiana from O. knowltonii and 
Mexican plants typically assigned to O. virginiana. 
Mexican plants  partially interdigitate at the 
extremes with both Eastern North America and O. 
knowltonii but maintain a level of segregation. 
Morphological segregation of the endemic O. 
chisosensis is not supported, exhibiting complete 
overlap with the range of variation in O. 
knowltonii.   Morphological variation in all taxa is 
evident. This is particularly seen in O. knowltonii  
with the high segregation of the Oak Creek  Cyn. 
population and may be attributable to influences 
of habitat.  

Parsimony bootstrap analysis of combined psbA-trnH and trnL-F spacers (length = 45, CI = 
0.933, RI = 0.921, RC = 0.860). Two principal clades corresponding to O. virginiana and O. 
knowltonii are supported.  The O. virginiana clade is principally supported by a 10 bp 
insertion in the psbA-trnH region. Occurrences in eastern Mexico along the Sierra Madre 
Oriental associate with the O. virginiana clade while populations associated with the 
Sierra Madre Occidental associate with the O. knowltonii clade.  
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Haplotype network depicting 17 recovered 
haplotypes. Two primary haplogroups 
corresponding to the principal clades in the 
phylogeny suggest a wide geographic range for 
each. The two occurrences sampled in southern 
Mexico in Oaxaca and Chiapas suggest a different 
origin for plants of these two regions.  

Our work suggests the partial morphological segregation of plants from 
Eastern North America and the SW US and Mexico, however there is a high 
level of variation in each of these regions and there is no clear break in this 
variation to support the recognition of any additional proposed segregate 
taxa. Further work to identify potential consistent morphological characters 
is needed,  however the patterns of haplotype sharing between segregated 
morphological groups may point to  a single variable widespread taxon 
expressing environmentally induced variation. The geographic  distribution of 
haplotypes points to a complex pattern of historical biogeography for Ostrya 
in Mexico  involving multiple migration pathways following the classic 
relationship with Eastern North America and a western Cordilleran 
relationship.   


