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GOALS
• To provide a better understanding of the 

past verses current bat assemblage along 
the Lower Colorado River

• To establish a long-term monitoring 
protocol for bats utilizing current 
technology

• To identify potential species-specific 
threats to bats

• To assist in the protection of critical 
roosts



Bats    versus    Birds
• Fly
• Neotropical Migrants
• Residents
• Different survey techniques for 

different species
• Preybase Important
• Communication signals 

distinctive
• Distinctive echolocation signals 

that can be archived
• Foraging areas can be up to 

50km from roosts
• Population numbers and trends 

possible from colonial roosts
• Historic and recent guano can 

be used for bat species ID, prey 
and contaminant analysis

• Fly
• Neotropical Migrants
• Residents
• Different survey techniques 

for different species
• Preybase Important
• Communication signals 

distinctive
• Usually nest near foraging 

habitat
• Usually easier to observe
• Have more political 

power/more funding





Red bat with 
twins



Red Bat Capture Site

Bill Williams National Wildlife Refuge

January 28, 2002



Red Bat Foraging Habitat
Bill Williams River



Yellow bat in 
palm tree

Cienega Springs



Yellow bat in Cottonwood tree



Hoary bat





Bat

Bob



Hoary bat in Palo verde tree



Townsends
Townsend’s big-eared bat

Corynorhinus townsendii



Townsend’s Big-eared Bat

Historically large colonies in abandoned 
mines along the Colorado River

Foraged in cottonwood riparian

Marked declines attributable to loss of 
cottonwood riparian and roost disturbance

Alice Mine, Riverside Mountains



California Leaf-nosed bat
Macrotus californicus





Winter Roost



Banded Macrotus released



Foraging Habitat



Tree Lizard Chewed by Macrotus



Cibola NWR Bridge



Cave Myotis 
Myotis velifer



Myotis occultus

Arizona myotis



Myotis occultus were “shot over water in a back eddy 
of the river.  Here the bats arrived in considerable 
numbers at early dusk to drink, flitting down to the 
water’s surface and dipping several times before 
flying off among the willows and cottonwoods” 
(Grinnell, 1914).



Palo Verde Bridge



Bat Exit Crack

London Bridge
Yuma Myotis  Bat Roost



Yuma Myotis Foraging Habitat



MONITORING PROTOCOL

• Roost surveys (mines, bridges, 
buildings)

• Mist-netting and harp trap near 
roosts and in foraging areas

• Acoustic surveys (remote 
Anabat)



Species Preferred
Monitoring Methods

Species Acoustic Roost

Red bat yes no

Yellow bat yes no

Hoary bat yes no

Townsend’s no yes

CA leaf-nosed no yes

Cave myotis yes yes



Mine Monitoring
Sites



Mine Selection Criteria

• Historic roosts
• LCR MSCP Species
• Maternity colonies
• Large colonies
• Accessible
• Protected by gates or location 
• Different areas along the LCR



Site Ownership State/County Bat Species survey times Exit Counts Gate
Homestake Shafts LMNRA NV/Clark Maca, Myve Ja/F and Ap/May Ja/F=~250; Ap/My=~75 scheduled
Jackpot HNWR AZ/Mojave Maca, Myve Ja/F and Ap/May Ja/F=~100; Ap/My=~50 no
Gold Dome HNWR AZ/Mojave Maca, Myve, Myyu Ja/F and Ap/May Ja/F=~800; Ap/My=~1,000 no
Islander Lake Havasu BLM CA/San Bernardino Maca, Myyu, Tabr Ja/F and Ap/May Ja/F=~30*; Ap/My=~5,500 some
Californian Lake Havasu BLM CA/San Bernardino Maca, Myve Ja/F and Ap/May Ja/F=~500; Ap/My=~4,500 no
Mountaineer Palm Springs BLM CA/Riverside Maca, Coto, Myve, Epfu, Anpa Ja/F and Ap/May Ja/F=~700; Ap/My=capture scheduled?
Stonehouse (Hodge) Palm Springs BLM CA/Riverside Maca, Myve Ja/F and Ap/May Ja/F=~4,000; Ap/My=~2,000 yes
Hart Yuma BLM AZ/La Paz Maca Ja/F and Ap/May Ja/F=~2,000; Ap/My=~500 scheduled
Eureka INWR AZ/Yuma Maca, Myyu Ap/May ~3,000 yes
Golden Dream 1 INWR CA/Imperial Myyu Ap/May ~1,000 no
Golden Dream 4 INWR CA/Imperial Maca Ap/May ~400 no
3C El Centro/Yuma BLM CA/Imperial Maca, Myyu Ja/F and Ap/May Ja/F=~2,000; Ap/My=~3,000 yes

Key
California leaf-nosed bat Macrotus californicus (Maca)
Cave myotis  Myotis velifer (Myve)
Yuma myotis  Myotis yumanensis  (Myyu)
Townsend's big-eared  Corynorhinus townsendii (Coto)
Pallid bat  Antrozous pallidus  (Anpa)
Big brown bat  Eptesicus fuscus  (Epfu)
Mexican free-tailed bat  Tadarida brasiliensis  (Tabr)

LCR Mine Monitoring



External Mine Surveys



Pat in Californian Mine 1975
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Moon Phase Effect
January 2003

Mine Exit Count

Moon No Moon

3 C 1515 2491
Queen 26 144
American Boy 12 172



Stonehouse Mine, Two Gated Adits



Upper Stonehouse Outflight



Jackpot Mine
External                    Internal



Echolocation



Acoustic Monitoring



Acoustic Monitoring Site 
Selection Criteria

• Secure site
• Relatively easy access
• Different habitats in same general area
• Control sites
• Revegetation sites
• Different regions along the LCR



Anabat 
Monitoring

Sites

BLM 
Monkeyhead

Laughlin

BOR
Reveg
Near
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Bill Williams
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Red Bat



Western pipistrelle



Yellow Bat



Hoary Bat



Townsend’s Big-eared Bat



California Leaf-nosed Bat



California Leaf-nosed Bat 
Communication Calls



Cave Myotis





Cottonwood Revegetation



Permanent Anabat 
Monitoring Stations



CONCLUSIONS
• Myotis occultus is probably extirpated along the 

Lower Colorado River 
• Only four known remaining maternity colonies for 

Myotis velifer in mines along the LCR
• Only one known maternity colony of Corynorhinus 

townsendii in a mine along the LCR
• Myotis yumanensis has benefited by the creation of 

lakes and is now ubiquitous along the LCR
• Lasiurus xanthinus may have expanded their range 

along the LCR by the introduction of exotic palms
• Macrotus californicus populations appear to be 

stable in mines along the LCR



Hypothesis for the Declines

• The removal and replacement of native 
floodplain vegetation that supported the 
insect diets of these bats

• The heavy pesticide spraying in 
agricultural areas (conducted principally at 
night) that would directly reduce the 
preybase and indirectly poison the bats

• The disturbance of roosts by the increased 
resident and recreational human 
population along the Colorado River



Field assistance and/or logistical support
Angela Gatto, Christine and Greg Bates (Lake Havasu BLM);  Dr. Kathleen Blair and Dick Gilbert 
(Bill Williams River NWR); John Earle, Greg Wolf, Jack Allen and Aimee Haskew (Havasu NWR); 
Brenda Zaun, Geary Hund, and Tom Alexander (Cibola NWR); Guy Wagner, Ken Edwards, Juliette 
Gutierrez, Jackie and Jim Ferrier (Imperial NWR); Kirke King (Phoenix FWS); Lin Piest, Beatriz 
Vizcarra  and Katy Hinman (AGFD); Nancy Andrews and Betsy Bolster (CDFG); Bryan Moore and 
Tom Cullen (Lake Mead NRA); Joe Kahl, Theresa Olson and Allen Calvert (Bureau of Reclamation); 
Susanna Henry and Lindsay Smythe (Kofa NWR);); Morgan Ruelle and Jason Tinant (Ridgecrest 
BLM); Grant Harter (Needles BLM).
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