




    The Secret Life of Bats of the 
Okanogan Highlands and Beyond 

Roger Christophersen, NOCA Wildlife Biologist  

Presenter
Presentation Notes
First off I’d like to thank ya’all for coming out tonight and a special thanks to Julie for organizing this event. The Okanogan Highlands, as you know, is a very special place, noted for it’s beautiful scenery, it’s natural resources, the diversity in the landscape and associated fish and wildlife, the people, culture, and history, number of sunny days, and low population density.  I’m honored to be here tonight and to be a part of this community.  I’m glad to see such a turnout and your interest in these furry critters of the night sky.I work as a wildlife  biologist for North Cascades National Park and I’ve been there close to 20 years working on a variety of mammal and bird species.  In the early 2000’s I started to get involved with bat inventories and have dabbled a bit with bats since that time.  I think they are a fasinating critter to work with and perhaps one of my favorite.  There is still so much more to learn about them, and especially here in the Okanogan Highlands, since there hasn’t been that much work done on them. So we’re always learning, and I hope you can take at least one thing home tonight that you didn’t realize about bats prior to coming here tonight.  So, without further adue, let’s kick back and enjoy the show.  



1. Ecological and Economic Benefits 

2. Public Health Issues 

3. Life History 

4. Habitat Requirements 

5. Identification Characteristics  

6. Research Methods and Results 

7. Threats and Conservation Needs  

8. What You Can Do 

9. Quiz 
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Presentation Notes
Well, we have a lot of ground to cover tonight.  Obviously there are many more topics worthy of discussion, but not in the allotted time frame for tonight.  So, if I miss something that you have a burning question about, feel free to ask.  We’ll also reserve some time at the end for a question/answer period.  So kick back, relax and enjoy the show.“The world needs no more pictures of pretty animals,” Winter said. “What the world needs is the story behind these animals and their struggle of being around humans.” 



The Burning Question: Why Are Bats Important? 

 

 

   About 70% of bats are insectivorous.  So, 
ecologically they play essential roles in keeping 
populations of night-flying insects in balance. 

   Economically/ecologically, saves farmers money 
on pesticide use, good for human health and the 
planet. 
Nectar feeding bats (3 species in southern 
U.S.) contribute to pollination of over 300 
plant species worldwide. 
Fruit eating bats account for up to 95% of seed 
dispersal and reforestation in tropical areas. 

   Development of drug testing (ie., anti-coagulants). 

1.  Charismatic minifauna 

Presenter
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So, the burning question: why bats…who cares?  Well, probably foremost is the fact that about 70% of all bats are insectivorous, meaning they feed exclusively on insects, including mosquitos, moths, flies, beetles, grasshoppers, etc.  This alone results in huge ecological and economic benefits, keeping insect populations in balance and minimizing the use of pesticides needed to otherwise eradicate them. Science Magazine showed that pest-control services provided by insect eating bats save the U.S. agricultural industry at least $3 billion a year.  A single little brown bat can catch 600 Mosquitoes in just one hour. A colony of just 150 big brown bats can aid farmers by eating up to 18 million or more rootworms each summer. This saves crops from damage, and makes more food available at the market. With bats eating all those insects, this means fewer chemicals and poisons will be used on crops, and that's healthier for all of us! The 20 million Mexican free-tail bats from Bracken Cave, Texas can eat 250 tons of insects in a night!�The saliva from the vampire bat  is being studied to see if someday new medicine can be found to help people with heart problems.�The natural anticoagulant found in the saliva of vampire bats is twenty times stronger than any other known anticoagulant and is used to make the medical drug Draculin, prescribed for heart attack and stroke patients. Of the remainder bat species, most feed on fruits and their juices; three species sustain themselves with blood and some prey on vertebrates. These bats include the leaf-nosed bats (Phyllostomidae) of Central America and South America, and the related bulldog bats (Noctilionidae) that feed on fish. At least two known species of bat feed on other bats: the Spectral Bat, also called the American False Vampire bat, and the Ghost Bat of Australia. One species, the Greater Noctule bat, is believed to catch and eat small birds in the air. 



Yummy Bat Math 
An insectivorous bat can catch 600 mosies in an hour.  Assume it feeds for 2 hrs each night, 
how many mosies would it catch in a week…month…summer (6 mths)? 

1 week 

600m x 2/hr =1200m x 
7/nt = 8400m/wk 

1 month 

8400m/wk x 4/wk = 
33600m/mth 

1 summer 

33600m/mth x 6/mth = 
201,600m/sum 

Assume avg. sized colony of 200 
bats 

1 week 

8400m x 200b = 
1,680,000m/wk 

1 month 

1680000m x 4/wk = 
6,720,000m/mth 

1 summer 

6720000 x 6/mth = 
40,320,000m/sum 
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So, you thought there wouldn’t be any math tonight?



Tourist Attractions 

• Bat feeders for fruit bat 
observations 

• Congress Bridge in Austin, TX (1.5 million 
Mexican free-tailed bats consume 10-30,000 
lbs. bugs each night) 

photo by J. Kennedy 
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Another example of the benefits of bats is their role in eco-tourism where people just enjoy watching them and in this case fruit bats coming to the feeder, similar to bird feeders I suppose.  The Austin Congress Bridge is another example where hoards of tourists flock to see the 1.5 million Mexican free-tailed bats emerge from under the bridge and swarm about and eat from 10,000 to 30,000 pounds of insects each night.



DON'T YOU BELIEVE IT!  
Who Hasn’t Heard a Bad Story about Bats? 

And because of this exaggerated human fear and persecution, bats are in decline 
worldwide.  

Therefore, they deserve to be understood and appreciated. 

Presenter
Presentation Notes
Despite all the benefits of bats, who hasn’t heard a bad story about bats? Contrary to popular belief, bats do not get into your hair, unless you put them there of course.  They are not blind, and they are not major sinks of the rabies virus…no more than any other mammal and when they are infected with the virus, they die soon afterwards.  They do not suck your blood dry, wh/ likely refers to the vampire bat species found only in tropical areas of Central and South America.  They should be understood and appreciated, not feared and persecuted.  Their benefit as the only major predator of night-flying insects greatly outweighs their negative aspects.DON'T YOU BELIEVE IT! The greatest harm to bats is not knowing�anything about them , and this creates:�FEARS�DISLIKES�DESTRUCTION�AND POSSIBLE EXTINCTION OF BATS More than 50 percent of American bat species are in severe decline or are already listed as endangered. 



Public Health 

 

 

 

      • Rabies is a viral infection of the central nervous system. 

2. • Bats are a reservoir of rabies virus, but the prevalence 
of infection is very low in wild populations (0.1-0.5%).  

3. • Since 1953 only 10 bat-related human deaths. 
Statistically speaking, pets, playground equip., and 
sports are far more dangerous. 

4. • Vaccine available for people at risk, (ie., researchers). 
5  • Histoplasmosis infection. 

6. • With simple precautions, bats present little risk to 
human health. 
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RabiesAll 45 resident species of bats in the US are capable of being infected with rabies, but the incidence of rabies is the same as in other mammals. Only 10 people have contracted rabies from bats in more than 30 years. When a bat contracts rabies, it becomes lethargic and dies. This is unlike the aggressive behavior of some other mammals. That is - if you see a sick bat or other animal - leave it alone. In fact, it is best to leave all wild creatures alone. Enjoy them by observing them, not by interacting with them.  Left alone, bats pose no threat to humans. Dogs, often considered man’s best friend, attack and kill more people annually than bats do in a decade. Rabies is a preventable viral disease transmitted primarily by the bite of an infected mammal. Untreated, rabies has the highest case fatality rate of any infectious disease known, being 100% fatal once symptoms begin. Any mammal can be infected with rabies, but following the implementation of rabies vaccination of domestic dogs in the 1950’s, wild mammals have become the primary reservoir for this virus in the United States. Wild animals accounted for 92% of all animal rabies cases reported in 2001. The rabies reservoir species in the U.S. include raccoons, bats, skunk, and fox. In Michigan, bats are the primary reservoir species, with a focus of skunk-strain rabies in the southeast and “thumb” area of the state. The Centers for Disease Control and Prevention has an excellent Rabies Website at http://www.cdc.gov/rabies/. In addition, current information about rabies in Michigan can be found at http://www.michigan.gov/rabies.Histoplasmosis is a respiratory disease caused by a fungus that grows in soil enriched by animal droppings, including those from bats. Ninety percent of all reported cases in humans come from the Ohio and Mississippi River valleys and adjacent areas where warm, humid conditions favor fungal growth. The disease is rare or nonexistent in most of Canada and in the far northern and western United States. The majority of cases are asymptomatic or involve flu-like symptoms, though some individuals become seriously ill, especially if exposed to large quantities of spore-laden dust. To be safe, avoid breathing dust in areas where there are animal droppings; if you must clean an area of bat or bird droppings, wear a respirator that can guard against particles as small as two microns.



Safety First 

Presenter
Presentation Notes
Although most myotis bats do not have strong enough mandibles to penetrate our skin, it’s best to wear a glove while handling bats to avoid being bitten or avoid handling them completely.



 Fossil Record 
 

  • 50 million yrs 

Presenter
Presentation Notes
Fossil records date back 50 million years. The Microchiroptera are thought to have descended from small quadrapedal and arboreal insectivores that may have possessed gliding membranes.  The hind limbs of most bats have lost their locomotory function and no longer bare weight, instead bats hang suspended by their legs.  Also thought bats need a swoop zone to become airborne, hence hanging upside down allows for this.



There are about as many species of bats in 
the world as there are ice cream flavors! 

About 1,100 species worldwide. 

About 45 species in the U.S. 

About 16-17 species in the Pacific Northwest. 

About 13-15 species in the Okanogan Highlands 

Presenter
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There are estimated to be about 1,100 species of bats worldwide, accounting for about 20% of all mammal species. Bats can be found in almost every part of the world except where it is very, very hot or in the really cold areas and on some remote islands.  They live on all continents except Antarctica.   You can find more species of bats (different kinds) where the weather is nice and warm.  Those warm spots are near the equator and are called the "tropics" and "rain forests.“ In the United States, the greatest number of bat species live in the  southwestern part of the country.  This area has a variety of places where bats can live and there is a lot of food available during most of the year.  For example, Texas has 32 different kinds of bats while Maine has only 8; and Arizona has 28 species, but Michigan has just 10.  Despite the cold weather, there are 6 species of bats in Alaska.  Do you know how many different kinds of bats live in your part of the world?   Do you know what they are? 



Bumblebee Bat of Thailand 
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…and they range in size from the tiny Bumblebee bat of Thailand which weighs about as much as a penny and is the size of a bumblebee.



Flying Fox Bat of the South Pacific 

photo by Fran 
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…to as large as the giant flying fox bat of the South Pacific which has a wingspan of about 6 ft.  This bat is still harvested and eaten by the native people of some of these South Pacific Islands.  They are frugivores, meaning they eat strictly fruit.



Bats of the Okanogan Highlands 
       Common Name  Scientific Name Status 
    California myotis            Myotis californicus 

Western long-eared myotis           Myotis evotis   a,c 
Little brown myotis            Myotis lucifugus 
Long-legged myotis           Myotis volans  a,c 
Yuma myotis            Myotis yumanensis  c 
Western small-footed myotis           Myotis ciliolabrum  a 
Fringed myotis            Myotis thysanodes  a 
 
Big brown bat            Eptesicus fuscus 
Silver-haired bat            Lasionycteris noctivagans 
Pallid bat             Antrozous pallidus  a  
Spotted bat            Euderma maculatum  a 
Townsend’s big-eared bat           Coryhorhinus townsendii b,c 
Hoary bat             Lasiurus cinereus 
 
Western red bat            Lasiurus blossevillii* 
Western pipistrelle             Pipistrellus hesperus*   
Mexican free-tailed bat           Tadarida brasilliensis* 
Northern long-eared bat           Myotis septentrionalis*                      
 
a=WA state monitor species      c=Federal species of concern  
b=WA state candidate species      * Suspect, but not confirmed 
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Closer to home, we have about 13 - 16 species of bats in the Okanogan Highlands.Cessna’s vs. 747’sNote b status of 2 candidate species in WASeveral in the genus Lasiurus are commonly referred to as "tree bats" because they roost only in tree foliage. The desert red bat is a typical tree bat, which is closely associated with cottonwoods in riparian areas at elevations below 6,500 feet. Like all tree bats, this species is solitary, coming together only to mate and to migrate. The Washington Department of Wildlife lists nine bat species as "Species of Special Concern". The Federal government lists eight species in Washington as Candidate Category 2, meaning that listing under the Endangered Species Act is possibly appropriate, but we are lacking enough information to know.The following species are listed by one or both: Keen's Myotis, Long-eared Myotis, Long-legged Myotis, and the Townsend's Big-eared Bat from western Washington. From the eastern part of the state the Fringed Myotis, Small-footed Myotis, Western Pipistrelle, Spotted Bat and Pallid Bat.



Order Chiroptera (Hand-Winged) 
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Bats are in the order Chiropter, as opposed to Rodentia, meaning they are not rodents.  The word Chiroptera can be translated from the Greek words for "hand wing," as the structure of the open wing is very similar to an outspread human hand.  A bird wing more closely resembles an arm. 



Morphology of a Bat  

Presenter
Presentation Notes
A couple key things to look at when identifying a type or species of bat include, length of ears, length of forearms, etc. The wing contains a membrane (patagium) between the fingers that also stretches between hand and body.  This membrane is 13x stronger than a surgeon’s glove.



Bat Calendar 

July--Pups nurse mother’s milk and grow rapidly, able to fly at 
about 6 wks. old. 

April--Bats come out of hibernation and fatten up.   

May--Gender segregation begins.  Fertilization takes place 
(delayed implantation). 

June--Young are born. Pups are large-sized relative to their mother 
at birth, equivalent to a human mother giving birth to a 5-year old. 

August--Young begin leaving the roost and eating insects on their own 
to fatten up and increase body weight by at least 1/3. 

September--The mating period, but fertilization does not take place til  
spring. 
October to March—Migrate or enter hibernation in caves, mines, etc.  
Heart beat may fall to as little as 6 beats per minute.  Critical not to  
disturb during this period. 

Presenter
Presentation Notes
In early April most of our bats become fairly active again after the long winter.  Bugs are plentiful and needed for bats to fatten up quickly.  



Bats Live Where They Work 

• No long commutes 

• Food, water and shelter  

Presenter
Presentation Notes
For Bats, It’s All About Energy Expenditure Bats appear to be much smarter than humans, in that all the things they need to survive are in close proximity, sometimes within ¼ mile.  Food, Water, Shelter.



Forest Roosting Habitat 
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Presentation Notes
Bats change roost sites considerably, even within the same day.  Retention and recruitment of snags in managed forests is crucial to the conservation of bats!!! Some tree bats use the underside of deciduous foilage for roosting, so it’s important to maintain the deciduous component in riparian areas too.



Rock Crevices 



Buildings as Habitat 

courtesy of Methow Valley News 

• Day roosts 

• Maternity  
   colonies  

Presenter
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Again, it’s all about temperature and as most of know this building faces the west with good exposure to mid-afternoon sun….plus it smells good, so maybe there’s something to that as well.Old buildings (or new ones with entrance holes) makes for good habitat.  Often used as nursery colonies, but can be single bachelors too.  Some bats, such as little brown, big brown and yuma have a greater affinity to buildings.



Bridge Night Roost 
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Some bats utilize the underside of bridges as night roosts.  They tend to engage in a feeding bout then hang up for a bit to digest their food before going back out for another feeding frenzy or back to the day roost. The cast in place bridges seem to work the best and near the abbuttment ends.



Caves and Abandoned Mines 

Presenter
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Abandoned mines can simulate caves whereas they have high humidity, cool temps that have little variance (ideal is around 32 deg. F) and sufficient air flow. There is mounting momentum to close abandoned mines for human safety purposes.  First include an inventory of bats, and if present, bat-friendly gates can be installed to allow safe passage in and out for roosting bats.



Small Stope Cave Ceiling 

                courtesy of Bob Thomas 



Nursery 
Colony 

 

aka 
Maternity 

Colony 
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Bats are, for their size, the slowest reproducing mammal on earth.  On average, mother bats rear only one young per year, and some do not give birth until they are two or more years old.  They are exceptionally long-lived, a few may survive for more than 34 years. Mother bats usually have only one offspring per year, and they are viviparous. A baby bat is referred to as a pup. Pups are usually left in the roost when they are not nursing. However, a newborn bat can cling to the fur of the mother and be transported, although they soon grow too large for this. It would be difficult for an adult bat to carry more than one young, but normally only one young is born. Bats often form nursery roosts, with many females giving birth in the same area, be it a cave, a tree hole, or a cavity in a building. Mother bats are able to find their young in huge colonies of millions of other pups. Pups have even been seen to feed on other mothers' milk if their mother is dry. Only the mother cares for the young, and there is no continuous partnership with male bats. The ability to fly is congenital, but after birth the wings are too small to fly. Young microbats become independent at the age of 6 to 8 weeks, megabats not until they are four months old. At the age of two years, bats are sexually mature. A single bat can live over 20 years, but the bat population growth is limited by the slow birth rate.



Night-time Exit Count 
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This is what it may look like as bats emerge from the roost at night.  This is how we get a count on the size of the colony; by counting the bats one at a time as they fly out of their exit hole.



Ultrasonic Echolocation 

Presenter
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In the 1930s scientists discovered that bats use a kind of natural sonar that allows them to "see" with their ears. This amazing system is called echolocation. Bats are very good at hearing echoes - much better than people!  When they hear the echo, they can tell where an object is, how big or little it is, and how far away it is.  They can tell if the object is moving.  They can tell what direction it is going.This is called echolocation.  Echolocation is using sounds and their echoes to locate objects.  If the object is a tree or a building, bats can keep from bumping into it.  If the object is a bug, they can find it and catch it for dinner!How a bat navigates towards it's prey. Emits ultrasonic sound from its throat and mouth, rebounds from the prey item giving the bat navigational "radar".Most sounds that a bat uses can not be heard by humans. A bat knows where an insect is because the sounds bounce off of it and return to the bat's ears. A bat can hear the footsteps of a walking insect! Most bats send signals through their mouths, others use their noses. Not all bats use echolocation. Fruit bats use sight and smell to locate their food. All bats can see.  Bats can use echolocation even when there are distracting noises. Hundreds of bats can fly out of a cave within range of one another's sound.     The Chinese view bats as symbols of good luck and happiness. They symbolize health, long life, prosperity, love of virtue and natural death.Feeding buzz:



-Anabat Passive Recorder 

 

 
Ultrasonic Detection Methods 
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-Passive detector is placed about 0.5 off the ground-Waterproof box and cover over the microphone which protrudes from the box.-Tape recorder with a delay switch records bat activity-Elevated at approx. 30 deg. angle



A closer look…. 

Presenter
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Inside the pandora's box:  Anabat detector connected to time delay switch, connected to cassette tape.  Auxillary battery included.  System is good for one complete night, then must turn tape over for an additional night.  Demonstrate to audience how the Anabat detector works.



Anabat Active Recording 
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Set up for a bat survey, waiting for night to fall. We identify the bat in hand, and when we release it we get a voucher call with the anabat detector.  This is hooked up to the laptop and displays a sonogram of the bat just identified.



Yuma Bat (Myotis yumanensis) Sonogram 
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Lots going on here, but let’s start from ground zero and work our way up.  Now the human ear can only hear up to the 20 Khz range, and depending on how many rock conserts you went to in the past, some folks can actually here one species of bat, the spotted bat, which has a frequency of about 17-20 khz.  Generally it’s the female gender that can hear in this range better.  Yuma bat ("Myotis yumanensis")-Base frequency of 50 kh-High frequency characteristic of Myotis group. Steep drop- The anabat echolocater essentially divides the bats’s call frequency by 16, thus reducing the frequency to one which humans can hear. -Many of the Myotis group are difficult to distinguish through ecolocation frequencies, so it is combined with in hand identification in the field to record as many species as possible.Note feeding buzz and what that sounds like.  Most of these are heard in riparian or foraging areas and not so much in the forest.



40Khz Call Group 



Silver-haired bat (Lasionycteris noctivagans) Sonogram 
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Note much different sound than myotis group, more of a chirp, chirp, chirp.  Note the much less steep slope than myotis and base frequency at about 22 khz.



 2000-2001 NOCA ANABAT DETECTIONS                  
    SPECIES COMPOSITION (n=1529 passes)
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0.1%
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Big brow n
Silver-haired
Big brow n/Silver-haired
Hoary
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Anabat detections by species or call groups.  50 Khz and 40 Khz make up the majority of calls and are likely those of little brown and yuma bats. Location of detector may have some influence too, ie., over water or in forest.



1998 ANABAT DETECTIONS OVER 
ROSS LAKE RESERVOIR
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Peak foraging time is between 2100 and 2300 mid summer.  Note this the myotis group and I have additional data that shows the time frame will shift slightly for different species, suggesting that not all bats emerge or forage at the same time.  This may be linked to prey base timing and availability.
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