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Application of Transmitters in Small Insectivorous Bats 

By Tim Carter – Ball State University ©2016 

 

This “how to” is written primarily for students and other professionals that are learning to put 

transmitters on small bats such as little browns bats (Myotis lucifugus) or red bats (Lasiurus 

borealis). However, perhaps even the seasoned bat biologists may pick up a tip or two from this. 

The process of transmitter applications is very similar regardless of the bat species you’re 

working with. I have found that with this series of steps I can get transmitters to stay on some 

species for 2 to 3 weeks no problem. My record is over 30 days. However, some species do not 

tolerate transmitters well (M. septentrionalis) and will actively work to remove the transmitter 

and can have it off within a few days. Of course the type of glue you use will also greatly affect 

retention times. 

 

Ingredients: 

1. A bat! 

2. A transmitter 

If a solder-activation type… 

a. Soldering gun (I prefer the newer battery powered units) 

b. Solder (usually provided by the transmitter manufacturer) 

c. Birthday candle 

d. Lighter 

3. A good headlamp 

4. A telemetry receiver - to check to make sure the transmitter is working 

5. A telemetry antenna and cable - to track the bat after you release it to make sure it gets 

off ok 

a. Make sure your telemetry gear is frequency matched with the transmitters 

6. Small scissors 

7. Alcohol pads 

8. Small soft brush (Tooth brush) 

9. Transmitter glue (e.g., Perma-type or equivalent) 

a. Cut off three-quarters to seven-eighths of the applicator brush. The “factory” 

brush attached to the lid is way too large for bats! 

b. Small disposable paint brushes work very well also 

10. Extra set of hands (a helper) 

11. Baby powder (small travel size is plenty for the summer!) 

12. Appropriate WNS decon supplies 

 

The Process: Please read this write-up in its entirety before you go into the field. 

1. After your capture the bat you will want to do your entire work up of the bat (determine and 

record gender, forearm length, mass, put on band, etc.). 

2. If you have helpers get one of them to hold the bat or place the bat in a secure and safe 

holding bag. 

a. If you are by yourself read the section below about doing this process with one 

person. 
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3. Activate the transmitter per the manufacture’s instructions. Use a telemetry receiver to 

confirm the transmitter is working and to determine the best frequency for your equipment. 

To water-proof the solder-activation type transmitter I remove the wax that is on the 

transmitter from the factory (I can’t get that to work well for me). I use a birthday candle and 

hold above the lighter flame (but don’t light it) and when the wax melts I “paint” the wax 

with the candle wick over the wire leads to water proof them. Careful not to add too much 

wax as it does add to the weight of the transmitter. Obviously if you are using magnet 

activated transmitters they are already sealed and ready to go with no further water-proofing. 

4. To get the bat ready for the transmitter: I like to have my helper sit down in a chair and place 

the bat on one knee with its wings stretched out to each side. The helper can hold the bat in 

place with light pressure to the wings. The head of the bat should be pointing toward the 

helper. By doing this the bat should be fairly immobilized and it will allow you good access 

to the bats mid back area. NOTE: all pictures were taken prior to WNS. Latex gloves can be 

worn, but I find they reduce my dexterity. I usually don’t wear gloves and disinfect and wash 

my hands after working with each bat. 

5. Using a small pair of scissors (I like the curved 

nail scissors) to trim the fur from between the 

shoulder blades of the bat. If necessary you may 

need to hold the bats head down so it doesn’t 

move too much. You can also “give” the bat a 

glove or something else to chew on to keep its 

attention. You will need to trim an area of fur 

about the same size as the transmitter. Trim the fur 

as close to the skin as possible. Be very careful to 

not cut the skin. Make sure there are no folds in 

the skin as you cut the fur or you will cut a chunk of skin off! 

a. If you do cut some skin don’t freak out. The bat will be fine. The next few steps will 

clean the wound and the glue will help seal it closed. Just don’t do it again ;-) 

6. To clean the skin: All animals have natural oils on their skin that will reduce the hold of the 

glue. I use a disposable one-time-use alcohol pad. You can get a box of 100 for a few bucks 

from your local pharmacy. Ring out any extra alcohol so it is just moist. Then use the pad to 

wipe down the area you just trimmed. Get the surrounding fur a little bit also. Now you will 

need to dry the area. I find that blowing on the bat will speed the evaporation. You can also 

use a small brush (old tooth brush works very well) to help brush the fur and speed up drying 

much like someone might dry their hair with a brush and a hairdryer. Be careful when 

blowing on the bat. If you blow too much - too quickly you will hyperventilate and could 

pass out (seriously!!); if you get light-headed stop and take a break – be careful standing up! 

7. Glue application: Once the hair is dry you are ready for glue. If you have not done so you 

should read my write-up about transmitter glues. Apply the glue to the transmitter first as that 

seems to take the longest to get tacky. Apply glue to all sides of the transmitter and to the 

first quarter-inch of the antenna. Apply only enough to lightly coat the transmitter. You don’t 

want gobs or pools of glue – but you also want to make sure that you have coated all parts of 

the transmitter. Now place the transmitter somewhere to set up. I like to use the edge of a 

table or tailgate of a truck. Hang the body of the transmitter off the side and use something 
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heavy to sit on the antenna to stop it falling off. 

Be careful about where you put it – make sure 

you or someone else doesn’t walk by and knock 

it off or get it stuck to their cloths! 

8. Appling glue to the bat: Start with just a little bit 

of glue on the brush. Remember less glue is 

better! Too much glue is added weight and it 

will take forever to dry! Be careful to not get 

glue on the bat’s ears or head; you don’t want to 

glue its head or ears to its back!! If you have a lively bat you may need to hold down its head 

during this process. Bring the brush straight down from above place the brush in the middle 

of the area of trimmed fur. Grind the brush a little into the bat’s back (lightly!) to make sure 

the glue gets all the way down to the skin (these are skin glues and not hair glue!!). Now take 

the brush and stroke out from the center of the trimmed area in all directions creating a “glue 

bowl”. Remember you don’t need a lot of glue just enough to lightly coat the skin and hair. 

9. Allow glue to setup: Now sit back and wait. Depending on what glue you are using it maybe 

ready now or you may have to wait for 10+ minutes for the glue to set up. Setup times will 

also vary depending on temperature and humidity. You will know when the glue is set up 

when you lightly touch the glue and it is tacky but nothing comes off on your finger. Often 

you will see little bubble appear as it gets tacky. Because of the bat’s high body temperature 

the glue on the bat usually sets up first. So watch the transmitter and when it is ready the bat 

should be also. 

10. Appling the transmitter: You get ONE shot at this so take your time! When the transmitter 

touches that bat the glues will bond – you can’t pull it off and try again!! Hold the transmitter 

carefully by the antenna about an inch from the body of the transmitter. Find the flattest side 

and that’s the side you are going to put on the bat. Again hold the bat’s head if needed. If the 

“glue bowl” has closed up from the movement of the bat, tease it back open using the point 

of the scissors or some other object. Line up the transmitter with the bat’s body. Start by 

placing the tip (not antenna end) of the transmitter in the anterior end (head end) of the glue 

bowl. Now lower the rest of the transmitter into place. Use the scissors or some other object 

to gently seat the transmitter into the bat’s back – grind it in a little to make sure you get 

good glue to glue contact. Now fold over the hair from the glue bowl over the transmitter as 

far as it will go. On short-haired bats it will barely go past the sides. On longer-haired bats it 

will completely cover the transmitter and it will disappear into a hair sandwich! Make sure 

on the posterior part of the glue bowl that you pinch the hair around the beginning of the 

antenna that has glue on it. This will help anchor the transmitter in. 

11. Final steps: Once you feel like the transmitter 

is seated well and the hair is all folded over 

you are technically done. The glue should have 

been dry before your applied the transmitter so 

you shouldn’t have to wait for anything else. If 

there is any part of the transmitter exposed and 

the glue is still tacky you can add a very small 

amount of baby powder on the area. Apply just 

a little bit and rub it in. Then blow away any 
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extra and the tackiness should be gone – plus your bat will smell baby fresh now ;-) 

12. When you release the bat make sure you watch it carefully. Occasionally a bat will not take 

well to a transmitter. You want to make sure that every bat you release takes off and 

maintains sustained flight increasing in altitude until you can’t see it anymore. Use a 

powerful flashlight or spot light to make sure you can see the bat for a hundred feet or so. 

Also you can check with the telemetry receiver and antenna that the bat is truly flying 

around. If the bat does crash to the ground you can use the telemetry equipment to help locate 

it if needed. If your bat went into topor during this process you may need to warm it up in 

your hands and “harass” it a little to get it fired up for flight. 

13. Congrats – you now have days and days of tracking ahead of you! Enjoy! 

 

The one-man (person) method:   

If you are unfortunate enough to be doing this entire process by yourself then you need to A) 

figure out whom to yell at because this is really a two person job and B) get ready for a 

challenging job. This will take a fair amount of dexterity and lots of planning and patience! 

Getting the bat ready: This basically replaces step #4 above. Everything else is essentially the 

same except you have to do everything with one and a half hands! You need to read the entire 

process above very carefully and lay out all your tools and plan out all your moves carefully 

before you begin. Things like opening a bottle of glue or tearing open an alcohol pack are very 

difficult if you have a bat in one hand! 

1. Put on a light-weight leather glove on your non-dominate hand (if you are a righty then 

on your left hand). Now place the bat 

on top of your middle finger with its 

head toward the back of your hand. 

If you have small hands the bat will 

sit over your middle and ring finger. 

Slide the bat’s wings down between your fingers and squeeze your fingers together. The 

bat should look like it is hugging your 

finger(s). The bat should now be semi-

immobilized on your fingers. You will now 

have your right hand free to do the rest of the 

steps to attach the transmitter. 

2. If you are dealing with a small bat and you have big hands you 

can try the method described above for two people, but place the bat on your own knee 

and hold it in place with one hand (using thumb and index finger). However if the bat is 

large or you have smaller hands the bat will bite you between your thumb and index 

finger – and that hurts like hell!! However, this method also renders you much less 

mobile should you forget something and have to go get it. 
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Guide to Telemetry for Home Range Estimation 
 By Tim Carter – Ball State University © 2012 

 

Home Range Telemetry Equipment List 

 

This equipment list is for telemetry methods using stationary telemetry stations. The use of 

different types of telemetry stations (stationary vs. mobile) is dependent on the mobility of 

the organism you are tracking. For a description on how to construct an effective mobile 

telemetry station out of your car/truck, visit my website. 

 

1) Tripod with a pan/tilt head (3-way head). 

a. Ideally a tall tripod where the head can be raised above human head height 

(e.g. 6+ft). 

i. PVC pipe sections (3-4ft) can be placed over the lower tripod legs to 

raise the overall height of the tripod if needed.  Three-quarter inch 

PVC works in most cases.  

b. A head with a quick release plate makes life easier as will tripods legs that are 

collapsible with tightly locking extension joints – but they are not essential. 

 

2) 5-element folding Yagi antenna (you can also use a 3-element yagi, however you will 

reduce your reception range by as much as 50%) 

a. Antenna must be tuned (purchased) for your specific transmitters frequency. 

b. You will need to add a one-quarter inch drilled and tapped hole (for mounting 

to tripod) about half way down the main beam. 

c. Drill the hole with a three-sixteenths (or smaller) hole and use a one-quarter 

tap to thread the hole.  

i. Make sure the tapped hole is placed where it will not interfere with the 

elements when mounted to tripod. 

 

3) Set of walkie-talkie radios. 

a. Any type will work, but the GMRS/FRS radios (common generic type) that 

many people already own work well  

i. It is always convenient to be able to use your radios to communicate 

with others while taking telemetry estimates. 

b. The more powerful models (e.g. 1 watt models) do have much greater range. 

 

4) A good quality mirror sighting compass. 

a. Mirror sighting models have the fold down mirror that covers the base when 

closed. (e.g. Suunto Navigator or Silva Ranger) 

b. Accuracy is key to good telemetry and a good quality compass is needed to 

achieve accurate bearings. 

i. User familiarity and competence is key as well 

 

5) A Receiver – tuned for your transmitter frequency. 

a. Models with a signal meter are easier to use.   

i. I recommend the Wildlife Materials TRX-1000 model or similar. 

 

6) Coaxial cable to attach the receiver to the antenna (including a back-up) 
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7) Datasheets, pencils, and clipboards. 

8) GPS, Flagging, and permanent marker (e.g., Sharpie) 

9) Head lamp. 

a. Flashlights with alternate light colors (e.g., red light) attract bugs less and 

allow for easier data recording. 

10) Clock  

11) Safety cones 

Optional equipment - to make long nights more tolerable. 

12) Chair 

13) Bug spray/ThermaCell bug repellent device  

14) AM/FM radio/I-pod 

15) Book 

16) Drinks/snacks 

17) Interesting/amusing cover story to tell the locals when they inevitably ask you what 

you’re up to. 

 

 

Home Range Estimation - Field Techniques 

 

These techniques are effective when using stationary and mobile telemetry stations. 

However, this set-up section is specific to stationary telemetry stations. Set-up your mobile 

telemetry stations as described by your project leader. 

 

Set-Up 

1) Find a location that is at or above the general terrain level – the higher in elevation 

you get the better. 

 

2) Setup the tripod at a spot where you can work safely from traffic and is clear from 

branches and other obstacles. 

a. Proximity to large objects (especially metal) should be avoided as signals may 

bounce from them and result in less accurate readings. 

b. Setup tripod so the legs are level.  Many tripods have a small bubble level to 

aid in setup. 

c. Hang the receiver over the neck of the tripod so that it hangs from the point 

where the legs all attach. 

d. Mount the antenna to the tripod.   

i. Adjust the tripod so the antenna spins freely in the horizontal plane 

only. 

ii. Make sure the antenna stays were you point it and doesn’t drift right or 

left.   

1. If it drifts you need to re-level your tripod and or tighten the 

horizontal adjustment so it is a little tougher to rotate and 

therefore will stay where you point it. 

e. Connect the coaxial cable to both the receiver and the antenna. 

 

3) Use your GPS to mark your location as a telemetry station.   

a. If you will reuse this location on subsequent nights mark it with some flagging 

labeled with the telemetry station ID. 

b. Record the coordinates of the telemetry station on the datasheet. 
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c. Make sure to record not only the coordinates, but also the datum used (ask 

your project leader for help if you do not know what that is). 

 

Location Determination. 

1) Make sure that your receiver is tuned to the correct transmitter frequency. 

a. If your receiver model has an attenuator, turn it off. An attenuator decreases 

the sensitivity of the receiver thus drastically reducing the distance it can 

receive a telemetry signal. 

 

2) Coordinate with your partner using your radio to make sure you both take a reading at 

the same time.  Animals can travel quickly and may be in two different locations even 

a minute a part! 

 

3) Rotate the antenna back and forth slowly to get an idea of the general direction the 

animals is in. 

a. Don’t forget to check behind you! 

b. Make sure the gain on the receiver is tuned to the point that the loudest signal 

results in your signal meter measuring two-thirds to three-fourths. 

i. Louder is not always better!! Too loud or too quiet and you will have 

trouble determining location. 

c. NOTE- if the animal is moving the signal will not be consistent.  This makes 

it very difficult to determine the exact location of the animal. 

i. Don’t rush and listen very carefully to get a feel for where the animal 

is. 

ii. There are two general methods for location determination. In both 

methods use the signal meter to help you determine signal strength. 

1. Listen for the loudest signal. 

a. This can be difficult if the animals are moving. 

2. Listen for the points where the signal makes a sharp drop-off to 

the right and left of the strongest known signal.  Mark these 

points and split the difference and that is the animal’s location. 

a. This is still difficult with a moving animal, but is 

generally less difficult than using the loudest signal 

method. 

iii. It takes time and practice to get good accurate locations.  

1. At the same time do not take too long to take your reading as 

the animal may have moved from its original location, where 

your partner has already taken his/her reading from! 

iv. It is very important to get as accurate a reading as possible. 

v. If an animal is one mile away and you are 5
o
 off your location can be 

500 feet off! 

d. Once your direction has been determined step away from the antenna. 

i. Make sure you are away from any metal or magnetic equipment. 

ii. Note – walkie-talkies have magnets in their speaker!!! 

e. Use your compass to sight down the main shaft of the antenna and take as 

accurate a reading as you can. 

i. Make sure you know how to use your compass.  Keep it level and get a 

tutorial if you need. 
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ii. Make sure you either adjust your declination for your location OR 

keep it at zero and make adjustments later in data processing. 

1. Make sure your choice is clearly indicated on data sheets . 

f. Record this reading or relay to your partner over the radio if he/she is 

recording data. 

g. Take your next reading as established by your project leader (e.g., every 5 

minutes).  Make sure to consider autocorrelation (points take too closely 

together in time). 

 

Know Your Partner’s Location. 

1) Triangulation works best when the two readings are about 90
o
 apart from each other. 

 

2) Readings that are within 10
o
 of each other (e.g., 005

o
 & 183

o
) are not desirable. 

a. When readings are near parallel small errors are exaggerated resulting is very 

inaccurate readings. 

 

3) Determine your partner’s location before you start. 

a. Use GPS to figure the bearing between you and your partner. 

b. Or shine a spotlight in the sky to show your partner your location. 

i. Your partner can take a bearing on your location (spot light) and then 

tell you what it is. 

 

4) When taking reading on animals communicate with your partner to make sure that 

your bearings are crossing (e.g., you both are getting it to the east side of the road).  

a. Often you may determine the animal is in a completely different location than 

your partner resulting in two bearings that will never cross (e.g., 85
o
 & 265

o
). 

b. Also make sure that your partner is not shooting a bearing right over the top of 

you or that you are not shooting at each other. 

i. Both will result in near parallel readings that are not desirable. 

ii. If you frequently have this situation where the animal is inline with 

both of you, your and/or your partner will need to move to a better 

location. 
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