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Protocols for Bat Capture:
All methods described here have been approved by the Institutional Animal Care and Use Committee (IACUC) of Stony Brook University.
Permissions
Collecting material from vertebrates is tightly regulated by law in most countries, and researchers embarking on collecting material must ensure that they follow the correct procedures. Depending on the country, research permissions and visas are often required to gain access to field sites and perform surveys. Additional permits are often needed to cover experimental procedures, and to export and import tissue. Most countries are signatories to CITES (the Convention on International Trade in Endangered Species), which regulates the transportation of material of many plant and animal species across international borders (see below for further details). Similarly, many nations (but not the United States) are adopting the measures set out in The Nagoya Protocol, which forms part of the 1992 Convention on Biological Diversity. The Protocol aims to protect access to genetic resources, and to ensure that countries from where such resources originated share any benefits arising therefrom. 

Aside from national regulations, tissue collection is often also regulated within regions, and also within institutions. Many research institutions require researchers to obtain ethics clearance prior to commencing work. Finally, to ensure that the correct permissions have been obtained, and procedures followed, many academic journals now require details of both institutional care committees and permits. As an example of one country’s requirements, here we summarize the permissions needed to collect tissues for researchers employed in the United States. Federal regulations require every research institution to have a board (called the Institutional Animal Care and Use Committee or IACUC) to evaluate protocols for handling of any vertebrate, including bats. This is in addition to any permits for research, collection or export that you may need to conduct work in a given state or country. A non-exhaustive, US-based list includes:

1. Regulations require a Centers for Disease Control (CDC) permit to transport any bat tissues both into the United States and within the country. 
2. Importation or export of zoological specimens —with the exception of urine or fecal samples— requires a Fish and Wildlife Service (FWS) form to be filed at the port of entry or exit. For importation, this form requires export permits from the country of origin, in addition to detailed information on the quantity and nature of the sample.  
3. A United States Department of Agriculture (USDA) permit may be needed if the tissues originate from a species that is known to harbor livestock pathogens. Usually, documentation that specimens come from the wild and are not known to harbor pathogens is sufficient to demonstrate you do not need this permit.
4. The Convention on International Trade of Endangered Species (CITES) regulates the international movement of samples from all CITES-listed species, including a few bat species. Note this is unrelated to IUCN classification, but instead is an internationally agreed-upon list of species. If the species sampled is CITES-listed, a CITES import permit is needed, as well as a CITES export permit from the country of origin of the samples. 

Finally, we note that permissions required can change rapidly without notification, and we urge researchers to remain vigilant to stay attuned to these changes. This may require directly calling regulators to ensure the collection and research complies with all relevant regulations.

Capture and handling
A note on minimal safety precautions: All people handling bats should be trained by a bat-competent researcher and vaccinated for rabies with a course of pre-exposure injections (Note: if bitten during handling, a further course of post-exposure injections is still necessary). The use of protective hand-wear such as thick, but pliable, leather gloves is essential. The best compromise between dexterity and protection is to always wear one leather glove, and to use a cotton bat bag to engage the teeth of the bat (taking care that the layers of material are not thin enough that the teeth can go all the way through) and keep the other hand ungloved to disentangle the net.

Bat Capture
1. Set up traps prior to dusk and open the nets immediately prior to bat emergence. Never leave a net or trap open overnight without frequent inspection.

2. During emergence, at dusk, all mist nets must be checked every 10 minutes. Take care to thoroughly inspect the net or trap a bat might be trapped on a corner, or at the bottom and be missed.

3. Carefully remove the bat (Fig. 1) and keep the bat in a bat bag until it can be safely processed. There must be enough bat bags to allow captures to be held singly, and a system to process them so no one bat spends too much time in handling. Hang the bat bags separately from one another, rather than hung in clumps, until ready for processing (Fig. 3). Otherwise, bats can easily overheat or become dehydrated. 

4. Fecal matter readily accumulates while bats are in bat bags. Collect in AllProtect or silica gel to keep dry. Wash bat bags prior to, and during the fieldwork campaign. Empty bags before reuse during the night to avoid disease transmission among bats and between bats and researchers.

5. Separate bat bags into the ones containing bats to be released at the end of a session (so that released bats do not get captured again by mist nets before these are taken down), and those to be collected for tissue. Holding bags can be labeled by pen or by strips of paper tucked under the draw strings (Fig. 3), so that the contents of each bag is known without having to re-open. Bags held overnight should be hung out of the reach of animals, away from morning sunshine, and away from air conditioning.

[bookmark: _GoBack]A note on bat care during human handling: Handling is very stressful for wild bats and species vary widely in their fragility. For these reasons it is important to plan ahead to minimize handling and any stress as much as is possible. Most bats should be released as soon as possible at the site of capture. Some of the subsequent steps (sexing, measuring) can be carried out at the moment of capture if there are enough pairs of skilled hands to do so. If bats need to be held (e.g., to release the next day, or for a few hours before dissection), they need to be supplied with water and in some cases food. This is especially critical if bats have been captured before feeding (e.g., at dusk). In general, smaller bats are more delicate and will require more energy per unit mass than larger ones. For this reason, and if held for the evening before release or dissection, it may become necessary to supplement food. Water can be supplied to bats in their bat bags by moistening a ball of cotton with abundant fresh water, which also prevents dehydration. Nectar feeding bats (e.g., Glossophaga, Lonchophylla) have high energetic demands and need to be fed even if held for an hour or so. These bats will readily drink a solution of sugar water from a vial or even the top of a bottle. Delicate insectivorous bats, such as Micronycteris, may also require feeding. Collecting crickets, moths, grubs, or caterpillars while capturing the bats can help prepare for feeding. The insects need to shake or move (e.g., with dissecting tweezers) to get the bat to eat. Mealworms, either alive or dead but soaked in water, can be used. Small fruit-eating bats can be fed ripe banana. Note that feces from bats that have been fed should not be subsequently used for dietary analyses using DNA.


Measurements, condition, and sex
All bats, including those to be released, should be processed. The following steps are relevant to both bats to be released and those to be dissected.
1. Before taking the bat out of the bag, weigh it. An electronic kitchen scale, or pesolas are the standard for this. After taking the bat out, measure it using a ruler (with a mm scale) or a pair of calipers. The standard mammal measurements are the following: body length (tip of snout to start of tail), tail, foot (base of foot to tip of claw), ear (base to tip), and forearm. This last measurement is often used in diagnosis and cannot be obtained from dry specimens.

2. Age the bat. Bats can be identified as juveniles on the basis of below adult-size forearm length (e.g., when comparing to a field guide). Additionally, they often possess cartilaginous zones between their long finger bones due incomplete ossification, which can be seen by examining the wing against a bright light. In young bats, the knuckles of the finger bones are also typically tapered and the membrane itself feels tacky or sticky to the touch. Young bats that are not fully weaned are sometimes found attached to their mother’s body. 

3. Sex the bat. Although bats tend to have distinct penises, in some lineages determining sex can be complicated by the presence of a protruding labia, which superficially can be confused with a penis (Fig. 4). Similarly, in some bats of the superfamily Rhinolophoidea the presence of a distended false nipple in the pubic region can, without due care, also be misidentified as a penis. A handheld magnifying lens to look for a longer slit opening the vulva can be used, or if the bat is dissected, check for sex once more at that time. 

4. Determine the reproductive status of the bat.
4.1. If the bat is an adult female, check for signs of pregnancy or lactation. Gently feel the abdomen, a hard lump may indicate a fetus.
4.2. Darkened and enlarged nipples surrounded by white mammary tissue are all indicators of late pregnancy/lactation (Fig. 5).
4.2.1. Pregnant and lactating bats have much greater metabolic demands than others. Release the bat as soon as possible if one is not intending to dissect.
4.3. Determine the status of the testes. Male bats in reproductive condition have particularly large and descended testes (Fig. 6). Usually non-reproductive males do not exhibit easily visible testes.

Figure Legends
Figure S1. Bat bags, many containing recently trapped bats, hanging on a string to keep samples easily sorted. Strips of paper attached to bat bag ties indicate the time of capture and tentative ID to ensure bats are not unnecessarily handled. Photo by Stephen Rossiter.

Figure S2. An example of confusing protruding labia in Noctilio leporinus. This bat is a female. Photo by Jon Flanders.

Figure S3. A dark, as opposed to pink, and enlarged nipple indicates lactation in this Phyllops falcatus. Photo by Laurel Yohe.

Figure S4. The reproductive condition of males should be noted depending on the state of testes. This bat is in reproductive condition. Photo by Laurel Yohe.
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