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Presentation Notes
What is a bat?  A bird, a mammal, or a reptile?  (Mammal.  Kids think bats are birds because they fly.  Bats occupy the same niche as birds only they are active at night.  In our area, all our bats eat insects.  They have adapted to flying at night to take advantage off all the night-flying insects.  By foraging at night, there is no competition between bats and most insect-eating birds). What makes a bat a mammal?  (Fur, mammary glands, live birth…) What does a bat do that no other mammal can do? (Bats are the only true flying mammals in the world)



Did You Know? 
Arizona has 28 species of bats? 
The Coconino NF supports 24 
species of bats?   
Bats are the only true flying 
mammal? 
Bats do what insectivorous birds do 
– they eat insects – but at night! 
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Arizona has 28 species of bats which is the second highest number of bats in the United States.Potential for 24 species of bats in Verde Valley (including PP and MC) Describe each group:One leaf nose (one of five bats with big ears, only bat with a leaf nose)3 Free-tails (ears joined and folds on face distinguish species)4 Big-eared vespers (4 of 5 big eared bats – explain difference)3 Hairy-tailed vespers (tree roosting bats – need hair to keep warm)2 Blunt tragus vespers (explain what a tragus is) 10 Pointed tragus vespers (Various myotis species further broken down by keeled calcar, big ears, and small ears) 



California Leaf-nosed Bat 
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This is our only leaf –nosed bat.  The only other bat to confuse it with is the Townsend’s which has lumps.  This is one of our 5 big-eared bats.  This bat is found more commonly in central and southern Arizona.  We have potential to have it in Verde Valley desert scrub.



Free-tail Bats 
Mexican Free-tail 
Pocketed Free-tail 
Big free-tail 
Greater Bonneted 
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Free-tailed Bats:  Tail extends >15mm beyond tail membrane:Upper lip with vertical wrinkles:	Mexican free-tailed bat (Tabr) - ears not joined at base  Roosts in cracks, crevices, caves, and cliff dwellings	Nyctinomops – ears connected before top of nose		Pocketed free-tail (Nyfe) - Forearm 44-50 mm		Big free-tail (Nyma) – forearm 58-64 mm	Upper lip without vertical wrinkles: 		Greater Bonneted (Eupe) – forearm >=74



Big-eared Bats 
Spotted Bat 
Pallid Bat 
Townsend’s Big-eared Bat 
Allen’s Lappet-browed Bat 
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We have 5 big-eared bats: One is the leaf nose, in the first slideSpotted is our only black and white spotted batPallid is pale and has a pig-like snout.  Townsend’s has two lumps on either side of it’s nose making it look horseshoe-shapedAllen’s has two flaps that extend out from the brow.



Hairy-tailed Bats 
Red Bat 

Hoary Bat 
 

Silver-haired Bat 
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Tree roosters roost solitary in trees and are more susceptible to becoming cold.  So, they have more fur, including a fur-covered uropatagium.Red bats are found in riparian, but also other deciduous trees like Gambel OakHoary and silver-haired bats are found in ponderosa pine and mixed conifer, so we’d have to be in the canyon or way up in the wilderness to net these.  



Many Myotis Species! 
Long-legged Myotis 
Small-footed Myotis 
California Myotis 
Long-eared Myotis 
Southwestern Myotis 
Fringed Myotis 
Yuma Myotis 
Cave Myotis 
Arizona Myotis 
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Keeled calcarLong-legged (Myvo) - fa >= 35, 8-10 hf, hairy armpitsWestern small footed (Myci) - fa < 37; hf 5-8, ears 13-16, thumb>4.2, forehead 	gently sloped, muzzle broad and dark all way back, darker mask.California myotis (Myca) - fa < 37; hf 5-8, ears 8-16, thumb <4.2, forehead abruptly sloped, muzzle narrow and brown @ back, lighter mask.



   Canyon Bat 
 
Big Brown Bat 
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Canyon Bat = Western Pipestrelle – our smallest bat.  Black mask and earsBig Brown Bat = most common and wide-spread species.  Face/snout looks most dog like.  Has an impressive set of teeth.



Where Do Bats Roosts? 

Natural roosts:  
Caves, sinkholes, rock crevices, under 
rocks 
Under the bark of dying trees, in tree holes 
and tree stumps, and under tree leaves 

Man-made roosts 
Mines, bridges 
Old buildings, under the eaves of houses 
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 Bats are declining at alarming rates, mostly due to human disturbance at their roosts.Food	insects – insectivores (all bats in VV) 	nectar and pollen – nectivores (2 bats in southern AZ)	fruit – frugivores	blood - sangivores	fish – piscivoresOne large colony of bats can consume up to 500,000 pounds of insects and invertebrates every night.A single insectivorous bat can consume up to 600 mosquitoes in one hour.Energy budgets highest during hibernation, molt (male july, female aug), lactation, peak migration, and copulation. Before migration males have to forage 1 month later to put on weight lost during swarming and copulation. WaterBats loose 30% of body water in a single 12 hour roosting period; the first thing they do at dusk is head toward water where they can drink



A Year in the Life of a Bat 
Spring 

Arousal from torpor for those hibernating 
Other species migrate back from warmer climates 
Some species copulate in the spring 
Delayed fertilization occurs for fall copulaters 

Summer –females and males segregate into: 
Maternity roosts  
Bachelor roosts 

Late-summer to Fall 
Swarming and mating 
Some bats migrate south to warmer climates 

Winter 
Remaining bats hibernate 
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SpringArousal from Torpor for those that stayed local.Migration for those species that have migrated.  Some bats fly south to Mexico and South America where its warmer and they can stay active all year.  Some bats migrate more locally (from VV up to Flagstaff). Summer – both sexes active but separate. Bats use different kinds of roosts for different reasons:  Day roosts are roosts where bats sleep the day away.Night roosts are roosts bats use at night in between feeding periods.Maternity roosts are where mothers have their babies and where their pups stay until they are weaned.  Roosts need to be warm.Bats are exceptionally vulnerable to extinction, in part because they are the slowest reproducing mammals on earth, for their size.  Females usually give birth to 1 pup per year, which only has about a 50% chance of survival.  Bachelor roosts – males only in fewer numbers or just individuals; also not as warm as maternity.Hibernaculum are roosts where bats spend the winter hibernating. Not all bats hibernate – some migrate south and stay active all year. There are natural roosts and man-made roosts: Caves, sinkholes, and mines; In rock crevices, under rocks, and under bridges;Trees: under the bark of dying trees, in tree holes and tree stumps, and under tree leaves;And in attics of old buildings, under the eaves of houses Bats are declining at alarming rates, mostly due to human disturbance at their roosts.Late Summer to Fall: This is the first time males and females come together in the year.  Swarming begins long after dark and after foraging.  Swarm at roost entrances (female teaching yound where to hibernate and females to mate with males). Before migration males have to forage 1 month later to put on weight lost during swarming and copulation.  One large colony of bats can consume up to 500,000 pounds of insects and invertebrates every night.A single insectivorous bat can consume up to 600 mosquitoes in one hour.WinterHibernation in very cold (but not freezing), dark places that have little temperature fluctuations (not just caves and mines but also under downed leaf litter and under rocks in talus slopes). Cold air reduces dehydration.  Bats don’t stay in hibernation all winter long; they wake up to sleep, expel waste, to reset brain chemicals.  But they have just enough fat to wake the necessary number of times. It takes 30-60 days of fat reserves are burned to wake up just once.  Extra arousals can kill (bats starve to death while in torpor).  Hibernaculum are roosts where bats spend the winter hibernating in colder regimes. Not all bats hibernate – some migrate south and stay active all year. 



Echolocation 
All bats have eyes and some bats see 
quite well. But in order to catch little insects 
at night, bats use echolocation.  Bats emit 
sounds - sounds we can't always hear.  
The sound waves travels away from the 
bat.  Once the sound wave makes it to an 
object, it bounces off the object and back 
to the bat.  By continuously emitting 
sounds and continuously receiving info 
from the sound waves, a bat can then tell 
the object's location, size, and shape.   
 
Bats are so good at echolocation that they 
can detect objects thinner than a strand of 
human hair.   
  
Most bat echolocation occurs beyond the 
range of human hearing. Humans can hear 
from 15-20 kHz depending on age. Bat 
calls can range from 9 kHz to to 200 kHz. 
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EcholocationBats are not blind and do not become entangled in human hair.All bats have eyes and some bats see quite well. But in order to catch little insects at night, bats use echolocation.  Bats emit sounds - sounds we can't always hear.  The sound waves travels away from the bat.  Once the sound wave makes it to an object, it bounces off the object and back to the bat.  By continuously emitting sounds and continuously receiving info from the sound waves, a bat can then tell the object's location, size, and shape.  Bats are so good at echolocation that they can detect objects thinner than a strand of human hair.   Most bat echolocation occurs beyond the range of human hearing. Humans can hear from 15-20 kHz depending on age. Bat calls can range from 9 kHz to to 200 kHz.



Anatomy of a Bat 



White Nose Syndrome 
 Named for the white fungus evident on the muzzles and wings of affected bats. Bats may 

lose their fat reserves, which they need to survive hibernation, long before the winter is over. 
They often leave their hibernacula during the winter and die. As winter progresses, we find 
increasing numbers of dead bats in the affected locations.  

 WNS believed to be transmitted from bat to bat, but also by humans inadvertently carrying 
the causative agent from cave to cave on their clothing and gear. 

 WNS is as close to AZ as Oklahoma. 
 

Signs that bats may have  WNS: 
 Bats have white fungus evident on noses.  Bat wing membranes are unhealthy and have 

holes and necrotic tissue.   
 Bats flying outside during the day in temperatures at or below freezing;  
 Bats clustered near the entrance of hibernacula; and 
 Dead or dying bats on the ground or on buildings, trees or other structures.  
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Presentation Notes
named for the white fungus evident on the muzzles and wings of affected batsWNS believed to be transmitted from bat to bat, but also by humans inadvertently carrying the causative agent from cave to cave on their clothing and gear.WNS is as close to AZ as Oklahoma.Bats may lose their fat reserves, which they need to survive hibernation, long before the winter is over. They often leave their hibernacula during the winter and die. As winter progresses, we find increasing numbers of dead bats in the affected locations. WNS may be associated with some or all of the following :White fungus, especially on the bat’s nose, but also on the wings, ears or tail;Holes in or portions of wing membranes missing.Bats flying outside during the day in temperatures at or below freezing; Bats clustered near the entrance of hibernacula; andDead or dying bats on the ground or on buildings, trees or other structures.



What can we do to help? 

Education 
Roost protection 
Habitat protection 
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 EducationEducate about importance of bats and their role in the ecosystem.  Bust myths (attacking, flying in hair, sucking blood, all bats rabid).Rabies Statistics: more rabies is transmitted to humans via racoons and skunks than bats.  Don't pick bats up.  If necessary to do so, wear gloves.If bitten, get post exposure shots – no big deal.  Can collect bat for testing but takes too much time.  Roost ProtectionBe very quiet in roosts.Talk in a low voice - don't whisper.Don’t wear nylon, don’t unzip or unvelcro bags and jackets.Don't shine flashlight on bats or use a camera with a flash.  If necessary, use a flashlight with a red lens.Best of all, stay out of roosts.Habitat ProtectionStay out of and away from roostsIf exclude bats from a home, garage, or shed, consider providing artificial roost.



Artificial Bat Houses 
 Types 

 Single Chambered 
 Multi-Chambered 
 Rocket Box 
 Large Condos 
 Others used by professionals 

 
 Requirements 

 Air tight, caulked seams, at least 24” wide, tall for 
temp gradient, painted to be a solar collector, vented 
along lower 2/3 for fresh air, surfaces roughened, 
crevices btw ¾ and 1 ½ “ wide.  

 Placement  10’ above ground, near water, near but 
not shaded by trees, near winter roosts. 
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Artificial roosts in residential areas mainly bat boxes: single chamber vs. multi-chamber, Rocket box, and Large condosArtificial roosts by professionals; bridges and culverts, artificial caves, artificial bark, and artificial hollow trees.



The Exclusion Process 

 Hang a bat box near 
your house early in 
the summer. 
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Bats sometimes roost briefly at night on porches or under overhangs while they digest insects they’ve eaten. Thesetemporary roosts should usually be tolerated unless the bats are considered a nuisance. Nontoxic, aerosol dog or catrepellents may discourage bats from using these areas. The spray should be applied only during the day when batsare not present. (Aerosol repellents are not an adequate substitute for exclusion in the case of day roosts and shouldnever be applied when bats are in a roost.) Mylar balloons, strips of aluminum foil or ribbons hung from the porchceiling and allowed to move in the breeze may also discourage bats from roosting in that area.Exclusion tubes should have a diameter of two inches (five centimeters) and be about 10 inches (25.4 centimeters) in length. Exclusion devices can be purchased commercially or made from PVC pipe or flexible plastic tubing. Bats are unable to cling to the smooth surface of these tubes, so the tube should project no more than one-quarter inch (six millimeters) into the opening. clear plastic can be taped around the tube’s outside end (see diagram) to further reduce the likelihood of bats reentering, though this is usually not necessary. Plastic sleeves collapse on themselves, preventing bats from reentering once they have crawled out through the tube.Lightweight, flexible plastic netting with one-sixth-inch (0.4 centimeter) mesh or smaller can be used to form a one-way valve over openings on smooth surfaces of exterior walls or attic louvers. Secure the top and sides of the netting, as shown in the diagram. The netting should extend 18 to 24 inches (46 to 61 centimeters) below the lower edge of the opening with the bottom hanging loose.The netting should remain in place for a minimum of five to seven days to ensure all bats have left. Then openings should be permanentlysealed with silicone caulking, caulkbacking rod, hardware cloth or heavy-duty netting.



The Exclusion Process 

 Inspect house for 
openings ½ inch or 
greater diameter. 
 
 

(info from  http://www.batcon.org/) 
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Bats sometimes roost briefly at night on porches or under overhangs while they digest insects they’ve eaten. Thesetemporary roosts should usually be tolerated unless the bats are considered a nuisance. Nontoxic, aerosol dog or catrepellents may discourage bats from using these areas. The spray should be applied only during the day when batsare not present. (Aerosol repellents are not an adequate substitute for exclusion in the case of day roosts and shouldnever be applied when bats are in a roost.) Mylar balloons, strips of aluminum foil or ribbons hung from the porchceiling and allowed to move in the breeze may also discourage bats from roosting in that area.Exclusion tubes should have a diameter of two inches (five centimeters) and be about 10 inches (25.4 centimeters) in length. Exclusion devices can be purchased commercially or made from PVC pipe or flexible plastic tubing. Bats are unable to cling to the smooth surface of these tubes, so the tube should project no more than one-quarter inch (six millimeters) into the opening. clear plastic can be taped around the tube’s outside end (see diagram) to further reduce the likelihood of bats reentering, though this is usually not necessary. Plastic sleeves collapse on themselves, preventing bats from reentering once they have crawled out through the tube.Lightweight, flexible plastic netting with one-sixth-inch (0.4 centimeter) mesh or smaller can be used to form a one-way valve over openings on smooth surfaces of exterior walls or attic louvers. Secure the top and sides of the netting, as shown in the diagram. The netting should extend 18 to 24 inches (46 to 61 centimeters) below the lower edge of the opening with the bottom hanging loose.The netting should remain in place for a minimum of five to seven days to ensure all bats have left. Then openings should be permanentlysealed with silicone caulking, caulkbacking rod, hardware cloth or heavy-duty netting.



The Exclusion Process 
 In September, install tubes or flaps to allow 

exit but prevent entry.   
(info from  http://www.batcon.org/) 
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Bats sometimes roost briefly at night on porches or under overhangs while they digest insects they’ve eaten. Thesetemporary roosts should usually be tolerated unless the bats are considered a nuisance. Nontoxic, aerosol dog or catrepellents may discourage bats from using these areas. The spray should be applied only during the day when batsare not present. (Aerosol repellents are not an adequate substitute for exclusion in the case of day roosts and shouldnever be applied when bats are in a roost.) Mylar balloons, strips of aluminum foil or ribbons hung from the porchceiling and allowed to move in the breeze may also discourage bats from roosting in that area.Exclusion tubes should have a diameter of two inches (five centimeters) and be about 10 inches (25.4 centimeters) in length. Exclusion devices can be purchased commercially or made from PVC pipe or flexible plastic tubing. Bats are unable to cling to the smooth surface of these tubes, so the tube should project no more than one-quarter inch (six millimeters) into the opening. clear plastic can be taped around the tube’s outside end (see diagram) to further reduce the likelihood of bats reentering, though this is usually not necessary. Plastic sleeves collapse on themselves, preventing bats from reentering once they have crawled out through the tube.Lightweight, flexible plastic netting with one-sixth-inch (0.4 centimeter) mesh or smaller can be used to form a one-way valve over openings on smooth surfaces of exterior walls or attic louvers. Secure the top and sides of the netting, as shown in the diagram. The netting should extend 18 to 24 inches (46 to 61 centimeters) below the lower edge of the opening with the bottom hanging loose.The netting should remain in place for a minimum of five to seven days to ensure all bats have left. Then openings should be permanentlysealed with silicone caulking, caulkbacking rod, hardware cloth or heavy-duty netting.
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