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EXECUTIVE SUMMARY 
 
Project Purpose and management implications:  
Four species of long-eared myotis bats occur in British Columbia: Keen’s Myotis (Myotis 
keenii), Northern Myotis (M. septentrionalis), Long-eared Myotis (M. evotis), and 
Fringed Myotis (M. thysanodes). Provincially, M. keenii is Red-listed, M. septentrionalis 
and M. thysanodes are Blue-listed, and M. evotis is Yellow-listed. These four bats are 
associated with forested habitats and are likely sensitive to forest harvest activities. M. 
keenii, for example, is listed in the Identified Wildlife Management Strategy (IWMS) 
2004, and regarded as dependent on mature/old growth forests.  
A major impediment to field studies, inventory including accurate species range maps, 
management, and conservation assessments of these species, is identification. 
Identification problems are expected in much of the BC mainland with two to four long-
eared Myotis species potentially co-occurring in most locations. Identification is further 
complicated by the morphological similarity of some subspecies of Little Brown Myotis 
(Myotis lucifugus) to long-eared myotis bats.  
The objectives of FSP Project Y092135 were to assess the taxonomy and identification 
of the four long-eared myotis species and M. lucifugus using physical measurements, 
external traits such as pelage colour, genetic differences based on DNA sequences 
from wing punches, and acoustic characteristics of echolocation calls recorded. Using 
individuals assigned to species based on their DNA signature, the reliability of 
morphological and acoustic traits for identification is being tested and used to develop a 
set of predictive models for identifying live captures and echolocation calls recorded 
with bat detectors. Field work was conducted in the summers of 2007 and 2008.  
Project timeline:  
The project was initiated in 2007 (FSP Project Y081135) and continued in 2008 and 
2009. The project has been co-funded with the Ministry of Environment and its 
completion will be funded by Habitat Conservation Trust Fund. Completion is expected 
late in 2010.  
Methodology overview:  
Sites and captures 
Seven general study areas where two or more long-eared Myotis species occur were 
selected for sampling (1) West Kootenay, 2) Hazelton, 3) Lower Nicola valley, 4) Logan 
lake, 5 ) Okanagan Valley, 6) the Skagit River valley, and 7) the UBC Malcom Knapp 
Research Station near Maple Ridge. A site where only M. keenii is known to exist was 
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required, and therefore Haida Gwaii was included as an additional sampling area.  To 
provide a necessary genetic context for the samples, wing tissue samples were donated 
to the project as requested from various other locations across B.C. and the Pacific 
Northwest.   
Bats were captured with mist nets or harp traps.  In addition to 10 morphological 
measurements, 12 descriptive traits were recorded for each animal, and photographs of 
dorsal pelage, ear and tragus were taken. We also photographed any unusual colour 
morphs of other species.  
Genetics 
Wing punches were taken for nuclear genotyping and mitochondrial DNA sequencing.  
Samples have been processed to varying degrees by 3 genetics labs.  Four genetic 
analyses are being employed:  cytochrome b, 16S, and HVII sequencing of the mtDNA, 
and microsatellite genotyping. 
Acoustic recordings  
Echolocation calls were recorded with two bat detector systems, each using a different 
circuitry to transform incoming signals, and software for spectral analysis:  
(1) Anabat II CF ZCAIM detector system (Titley Electronics, Australia) and Analook 
software process ultrasound using a frequency division, zero-crossing method;  
(2) Pettersson D240X detector (Pettersson Elektronik, Sweden) with either Sonobat or 
BatSound Pro (Pettersson Elektronik, Sweden) software, employ time expansion, and 
direct recording, respectively, to collect and analyze full spectrum acoustic data.  
Reference calls were recorded from each individual using up to 3 different methods:  a 
zip-line, free-form tether, and hand release. Acoustic recordings were made of all long-
eared myotis captures. Selected individuals of other species were also recorded to 
obtain a set of reference files for all bats species in the study areas.  
 
Project scope and regional applicability:  
Long-eared Myotis species are found throughout British Columbia. All regions are likely 
to have at least one species and possibly as many as four present. M. keenii is thought 
to be restricted to coastal British Columbia and M. thysanodes to the southern part of 
the province, but M. evotis and M. septentrionalis occur much more widely. M. lucifugus 
occurs throughout the entire province.  
 
Interim conclusions:  
Morphological  
We have found that variation in forearm length of long-eared bats and M. lucifugus may 
be clinal. This clinal variation may have been partially responsible for the taxonomical 
difficulties associated with distinguishing M. evotis from M. keenii historically.  The true 
nature of this cline in relation to species boundaries will not be understood until all 
genetics results have been received. The clinal pattern may be due to differing ratios of 
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long-eared species present at each site, and this hypothesis is still being tested. If 
intraspecific clinal variation exists for forearm size then predictive equations and keys 
will have to incorporate geographic location to differentiate the long-eared species.  
Preliminary results suggest that M. septentrionalis and M. thysanodes may be 
distinguishable from other long-eared bats in some regions.  
Genetics  
To date, DNA from over 75% of the samples has been extracted and either sequenced 
or microsatellite genotyped, or both.  Results from the 16S ribosomal subgene clearly 
distinguish M. septentrionalis from other long-eared species. Although little genetic 
structure is present in the preliminary analyses of M. keenii and M. evotis, a great deal 
more genetic work is underway.  Similarly, although some mtDNA structure is present 
between M. thysanodes and other long-ears, there may be some interbreeding  in areas 
where they are sympatric.  To date, structure has been detected using HVII suggesting 
distinct groups of bats, some of which align with current species definitions.  Using 7 
microsatellite loci genotypes of a subsample of individuals and sites, at least 3 distinct 
breeding groups have been delineated.  These groups only partially align with current 
species definitions, suggesting that there may be some hybridization among putative 
species in some locations; genetic analyses are ongoing so preliminary patterns may 
change. 
Acoustics  
Until final species identification has been completed by the genetics lab, acoustic 
analysis has been restricted to an analysis of methodologies. We statistically compared 
echolocation recordings between samples collected using zip-line, free-style tethering 
and hand release and determined that each method results in the bat adjusting its 
echolocation calls.  Therefore all three methods of obtaining reference calls are 
employed for each bat to ensure comparability. 
 
Completion of the project (future work): 
 
Completion of genetic analyses is critical and is the next stage in this project.  Both 
nuclear and mtDNA patterns need to be established to fully evaluate taxonomic 
boundaries.  Sampling deficiencies will be finalized and the last of the field work will be 
completed in summer 2010.  Museum vouchers for which skull measurements have 
been taken are also going to be genetically sampled and will be added to the genetic 
database in order to evaluate genetic boundaries in relation to original species 
definitions. 
 
Following species identifications and perhaps redefining of species boundaries, acoustic 
and morphological data will be categorized such that keys and provincial inventory 
methodologies can be updated accordingly. 
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