FLYING FOX COLONY SURVEY PROTOCOL FOR SOUTHEAST ASIA
Prepared by: 
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OVERVIEW

This is a survey protocol for determining colony size and other baseline information for flying fox species in SE Asia. The protocol has been adapted from the survey methods used by Bat Count-Philippines (developed by Tammy Mildenstein) with special consideration of the needs and constraints of flying fox conservation throughout SE Asia. 

OBJECTIVES
1. Measure colony size 
We aim to determine colony sizes of tree-roosting flying fox species using a standardized assessment method. This supports long-term population trend analysis, population viability assessment, and conservation planning and management.
a. Perform direct and exit counts at each colony surveyed
b. Use redundancy in counting methods, observers, and replicate counts. This provides a measure of error and the confidence limits around colony size counts. 
c. Repeat surveys opportunistically using this standardized method whenever surveys are supported in the future.

2. Identify best counting methods for each roost site
Compare direct and departure counts to determine which works better for a given roost site. 
a. Perform direct counts if the colony can be viewed within 200m
b. Perform departure (exit) counts of colonies where departure flyways are viewable.
3. Record roost site information 

Record specific details about flying fox colony locations, travel logistics, and local experts to support database management and future surveys. 

a. Record and map colony locations and observation stations
b. Record roost site characteristics
c. Provide directions to roost site, observation locations, and flight paths for departure counts. 
d. Provide contact information for guides and other local information on the flying fox colonies for roost site location. 
SURVEY APPROACH
The survey starts with research to gather all known information about the flying fox colonies within the region. Reconnaissance in the field confirms colony presence and identifies observation locations.  Departure counts verify roosting locations and assess colony size. Counts within direct view of the roost provide a second measure of colony size. 


A.
BEFORE SURVEY: RESEARCH
1. 
What is known about historic flying fox colony size, location, and roosting behavior?
a.   Review all known recorded information about the roost, including 

      published papers and unpublished reports.
b.   Interview all biologists, guides and/or wildlife managers, who have traveled to 

the roost location and have made observations regarding the flying fox 

colony and/or the terrain and geography of the roosting site. 

2.
What are the current roosting location and flight paths of flying foxes? 
(preferably within 2 days of the survey)

a.    Interview local residents (and any recently visiting biologists/managers) with 

       current knowledge of flying fox colony locations, observation vantage points, 

       and evening flight patterns.

b.    Visit the roost site on foot to determine roosting location and identify vantage 
       points for counting and observation.

B.
FIRST DAY OF SURVEY: RECONNAISSANCE
1.   Identify roost location and flight paths.

a.    Reconnaissance should be performed on foot using binoculars. 

b.    If the roost site is not located on foot (previous activity), observe the bats’ 
       departure to determine flight paths and origins of emerging bats. Record    

       flight directions, numbers of bats seen, and origin of bat flights to be used to 
       locate the roosting colony the next day.


2.   Identify observation stations for direct counts and departure counts.


a.   Direct count: Once the approximate roosting colony location has been 
determined, trails should be made and mapped using GPS to suitable 
viewing stations. 

b. Departure count: Once the location of the roosting colony and the typical departure flight paths are known, observation stations should be identified and mapped using GPS for performing departure counts. 

C.
COLONY COUNTS
1) Direct count:
A count performed from a station with a direct view of the colony roosting area.  
a. Use binoculars (10 x 50 recommended) if the observer is within 75m of the roost site and a spotting scope if the roost site is >75m from the observer. 

b. Count bats at the roost in the day when light is most suitable for counting bats at the roost site.  
c. Perform direct counts from multiple counting locations to determine the best observation station.

d. Perform direct counts at each observation station for a minimum of two days in a row
e. Perform direct counts using multiple observers (minimum 2 per direct count) who don’t know the results obtained by other observers. 


2) Departure counts: When bats are counted as they depart the colony roost site.

a. Departure counts should begin at least 1 hour before sunset and end when it is too dark to see.

b. Perform departure counts away from the roost site and with binoculars, if needed. 

c. For comparison, perform departure counts on the same day as direct counts at the same roost.
d. The number of observer teams is determined by the number of flight paths of the bats. At a minimum, at least two teams should be stationed on opposite sides of the roost to count bats leaving the roost site.

e. Each team should have at least 2 observers, who will perform replicate departure counts independently. 
CAUTION


Bat colonies are sensitive to human disturbance!


We have designed the survey protocol to maximize the data that can be obtained from population surveys non-invasively. As flying foxes in SE Asia have been disturbed and often hunted in many of the areas in which they roost, they are very sensitive to human presence. To minimize disturbance, we remind surveyors to be very cautious when approaching roosts, making sure to remain relatively out of sight and downwind of the colonies. If bats become agitated, the survey crew should back off slowly and try to find a better observation location. If bats are flushed from the roost, the crew should record the location of the colony and quickly retreat from the roost.





Tip: 	Use multiple teams on various high points with views in the direction 


of potential roost sites to watch for bats emerging from the canopy.





Tip:     Ideal direct count observation stations are those in direct view of the entire roost, 


within 200m of the roost but not closer than 50m, and are located downwind 


from the roosting colony.





Tip:	Ideal departure count vantage points are 50m-200m from the bats’ flight 


stream and allow the viewer to see individual bats against the sky during their 


flight. 





As it gets dark during departure counts, being in a position to count bats as silhouettes against the night sky allows observers to count much later than when there is vegetation behind the bats in flight.





Tip:	Often early morning is a good time to count bats at the roost. At this time of day, 


bats are still somewhat active (grooming, mating, settling in) and ambient 


temperatures are cooler, meaning bats are less likely to be seeking shade below 


vegetation.





Tip:	Using multiple observers, multiple counting locations, and counting across 


multiple days provides measures of variance for quantifying data reliability.





Caution:	


In some cases, though uncommon in SE Asia, an interbreeding population may exist across multiple roost sites. To obtain the most accurate count of the inter-breeding population, perform direct counts at all existing colony roost sites simultaneously if possible (or at least within 1 consecutive day of each other).  








