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Identification of long-eared myotis bat species in British Columbia:  
An essential tool for developing management recommendations for bat 
species at risk. 

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, Keen’s Myotis is Red-listed by the 
Ministry of Environment, the Northern Myotis and Fringed Myotis are Blue-listed, and 
the Long-eared Myotis is Yellow-listed. These four bats are associated with forested 
habitats and are likely sensitive to forest harvest activities. Keen’s Myotis, for example, is 
listed in the Identified Wildlife Management Strategy (IWMS) 2004, and regarded as 
dependent on mature/old growth forests. [Note that accepted common names have 
changed since the original proposal was submitted.] 

A major impediment to inventory, management, and conservation assessments is field 
identification of these morphologically similar species. Identification problems are 
expected on much of the B.C. 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) 
with long-eared myotis bats.  

The objectives of FSP Project Y081135 were to assess the taxonomy and identification of 
the four long-eared myotis species and the Little Brown Myotis 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 will be tested and used to develop a 
set of predictive models for identifying live captures and echolocation calls recorded with 
bat detectors. The field work in 2007 was the first of two years of field work proposed for 
the project. 

Project timeline: 
The project was initiated in 2007 and field work will continue through 2008. The project 
is co-funded with the Ministry of Environment. 

Methodology overview: 

Study Sites: 

Three general study areas where long-eared myotis were known to occur were selected 
for 2007:  



(1) Haida Gwaii (Queen Charlotte Islands): Here resides one species of long-eared 
myotis, Keen’s Myotis; this is the only known location in B.C. where it occurs in absence 
of the Long-eared Myotis. 

(2) Hazelton: Three long-eared myotis species have been captured at this site, and it is the 
westernmost known occurrence of the Northern Myotis in B.C.  

(3) Skagit River Valley: Both Keen’s Myotis and Long-eared Myotis are known from 
here (verified from DNA). An ecotone between interior and coastal ecosystems, the 
Skagit Valley is an area with potential for capturing Fringed Myotis and where interior 
and coastal forms of Long-eared Myotis and Little Brown Myotis are likely in contact.  

Capture and handling 

Bats were captured with mist nets or harp traps. All capture methods and handling 
followed the Resource Inventory Standards Committee guidelines.  

Captures were identified from standard keys; sex, age, and reproductive status (non-
parous, pregnant, lactating, post-lactating) were recorded. Any obvious ectoparasites 
were collected and preserved. Guano of long-eared myotis were collected and stored in 
paper envelopes for future diet studies. Each capture was assigned a unique specimen 
number which was used to label morphological data, wing punches, guano samples, and 
acoustic data associated with an individual.  

Photographs of dorsal pelage and the ear and tragus area were taken of all long-eared 
myotis captures. We also photographed any unusual colour morphs of other species. 

Morphological features 

For all long-eared myotis captures we recorded 10 measurements: (1) body mass, (2) ear 
length, (3) tragus length, (4) length of forearm, (5) length of 3rd metacarpal, (6) length of 
5th metacarpal, (7) length of bare area on nose, (8) width of bare area on nose (9) hind 
foot length, and (10) length of thumb. For other bat species, a subset of basic 
measurements were taken -- ear length, forearm length and body mass.  

In addition to measurements, 12 descriptive morphological traits (presence-absence or 
description) were recorded for long-eared myotis captures: (1) colour and sheen of ears, 
(2) tragus shape, (3) shoulder patches, (4) jaw colour, (5) dorsal pelage colour, (6) fringe 
on outer edge of interfemoral membrane, (7) facial mask, (8) bald patch around eye, (9) 
toe hairs, (10) forehead slope, (11) U-shaped bare patch of colour on dorsum, and (12) 
general aggressiveness.  

Genetics samples 

Wing punches were taken for nuclear and mitochondrial DNA sequencing, and stored in 
vials with 95% ETOH. We took wing punches from all long-eared myotis captures and 
selected captures of other species. 

Samples were submitted to two labs for DNA sequencing. Dr. Jan Zinck (Portland State 
University, Portland, Oregon) sequenced two variable regions (~190 base pairs each) of 
the 16S ribosomal subunit gene found in the mitochondrial genome. These double-
stranded sequences allow genetic differentiation of the Northern Myotis, Fringed/ Long-
eared bats, and in some cases Keen’s Myotis. For further resolution of genetic 



identification, Dr. Tanya Dewey (University of Michigan Museum of Zoology, Ann 
Arbor, Michigan) sequenced the last 800 base pairs of the cytochrome b gene in the 
mitochondrial genome.  

Acoustic recordings and data 

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) and either Sonobat or 
BatSound Pro (Pettersson Elektronik, Sweden) software, employ time expansion, and 
direct recording, respectively, to collect and analyze full spectrum acoustic data. 
Frequency division recordings were made at all study sites. Full spectrum data were 
recorded at Skagit Valley, Hazelton and Haida Gwaii; BatSound Pro software was used 
to record and analyze calls from the latter two sites, while Sonobat software was used to 
record and analyze calls from the former two sites.  

To record, a bat was first warmed to ensure it was not in torpor. The individual was then 
released on a zip-line or tether for semi-free flight (free-style tethering; J. Boland, pers. 
comm.). After recordings were obtained, the bat was released and additional recordings 
were made of the bat in free flight.  

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. Keen’s Myotis is 
thought to be restricted to coastal British Columbia and Fringed Myotis to the southern 
part of the province, but Long-eared and Northern Myotis occur much more widely. 

Interim conclusions and recommendations: 

Morphological features 

We have found that forearm length of long-eared bats may be clinal but will not 
understand the true nature of this pattern until all genetics results have been received. The 
clinal pattern may be due to differing ratios of long-eared species present at each site, but 
this hypothesis has to be 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 genetics results suggest that in Hazelton the Northern Myotis may be 
distinguishable from other long-eared bats from morphology. 

Genetics 

To date, results from the 16S ribosomal subgenre clearly distinguish the Northern Myotis 
from other long-eared species. Distinguishing Keen’s Myotis and Long-eared Myotis is 



expected after completion of the sequencing of the cytochrome b gene of samples by T. 
Dewey. Once the other long-eared species have been confirmed, morphological and 
acoustic comparisons will be possible. 

As an interesting by-product of this research in Haida Gwaii, a Little Brown Myotis 
sample has been genetically typed as potentially a long-eared species or a subspecies of 
little brown not previously thought to be present on the B.C. coast. Either way, these 
results suggest a new species or subspecies of bat on these islands. Additionally, 
morphology suggests the presence of a Yuma Myotis on these islands, a bat species not 
previously known to exist here. 

Acoustics 

Until final species identification has been received from the genetics lab, acoustic 
analysis has been restricted to an analysis of methodologies. We have statistically 
compared echolocation recordings between samples collected using zip-line, free-style 
tethering and hand release. We have determined that hand released calls are likely most 
representative of free-flying bats but that calls recorded directly out of hand should be 
avoided. For the long-eared bats, free-style tethering is preferred over zip-lining as it 
affects the slope of the call structure less. Methodological improvements for the 2008 
season include recording of individuals prior to their entry into torpor (a typical response 
by captured bats), and warming of bats on cool nights to increase the amount of time in 
the non-torpid state.  

Reference calls of Little Brown Myotis will be recorded separately for individuals, as is 
done with the long-eared bats. In this way, little brown subspecies can be genetically 
determined and matched with acoustic recordings, since there is some speculation that 
echolocation overlap may occur between some of the long-eared bat species with one 
subspecies of little brown bat in particular. 
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