Mammal Survey Method Ideas
A range of survey techniques were utilized, each designed to document a specific species or group of species. Sampling techniques employed were: Sherman live traps (target group: small mammals), pitfall traps (target group: small mammals, especially shrews), infra-red scouting cameras (i.e. camera traps; target group: medium and large mammals), electronic game caller (target group: coyote, fox), Anabat Ultrasonic Bat Detector (target group: bats), Havahart traps (target group: medium size mammals), and expert searches and incidental observations (target group: all species).

Surveys of terrestrial and arboreal mammals
Catling et al (1997) provides general information on surveying mammals.
Methods not involving animal capture
Animal signs
Some mammal species leave signs (scats and tracks) sufficiently distinctive to provide positive identification. The sign of many Australian mammal species is described in Triggs (1996). Signs which indicate the presence of species or groups of species should be used in surveys wherever possible.
Hair tubes
The use of hair tubes is described by Scotts and Craig (1988), Lindenmayer et al (1999) and Mills et al (2002). Points to consider are as follows.
Ensure that the floor of the tube is free of adhesive tape to prevent small lizards and frogs 
becoming stuck.
If an animal does become stuck to the tape, do not try to pull the tape off, as this may seriously 
damage the skin. Either carefully trim the tape on the animal to as small a size as possible (the 
remaining tape will be shed during normal skin replacement) or gently ease vegetable oil under 
the tape and slide it off.
Slope hair tubes with the entrance pointing slightly downwards to ensure drainage.
Methods involving animal capture
Trapping–general
In general, the following points apply to the use of traps:

• 
Use the trapping method with the least impact.

• 
Whenever possible, avoid trapping at times of the year when animals may be susceptible to greater stress, such as during breeding seasons or droughts. If animals are breeding, minimize their time in traps by checking more frequently and releasing pregnant or lactating females as a matter of priority.

• 
Select the type of trap which is appropriate to the species being targeted.

• 
Ensure all traps are in good working order and checked immediately prior to use.

• 
Limit the number of traps set per field worker to that which can be cleared in two hours.

• 
At any one site, unless justified otherwise, limit trapping periods to no more than four consecutive nights with a minimum of three nights between trapping periods to avoid continually trapping the same individuals.

• 
Use a bait appropriate to diet of the target species. The bait should not only lure the animal into the trap, but should also replace the food and moisture it would have consumed had it not been trapped. This is particularly important for small mammals which have high metabolic rates.

• 
Locate each trap to reduce exposure of trapped animals to the sun, wind, rain etc (for example, place traps under shrubs or beside logs).

• 
Avoid placing traps in areas of high ant activity.

• 
Do not trap during periods of inclement weather.

• 
Ensure all traps are located and checked each time a trap line is checked and that all traps are removed from the field or closed at the end of the trapping period. If individual traps are numbered and set in order, it makes it easier to ensure that all traps are checked.

• 
For nocturnal species, begin clearing traps at first light and where practical leave the traps closed until late afternoon. During periods of extremely cold weather, cease trapping completely or clear and close traps by 0200 hrs each day.

• 
For diurnal species, have an inspection schedule which minimizes the impact on any trapped animals and locate the traps so as to minimize the possibilities of heat or cold stress.

• 
Release animals as soon as possible and where they were caught.

• 
Cease trapping immediately if there has been an unusually high mortality of animals.
Box traps (also known as Elliott traps)
In addition to the general points in 4.2.1 above, the following need to be considered:

• 
Provide bedding in the traps. Dry leaf litter and Dupont Hollofill ™ are suitable materials, although the latter sometimes wraps around the animals’ feet. Cotton wool should not be used because it absorbs moisture, increasing the risk of hypothermia.

• 
In areas with wetter climates, place traps in a plastic bag, taking care to ensure adequate drainage (slope traps at 10o to the horizontal to allow drainage during rain).

• 
During periods of high temperatures in areas where traps cannot be sheltered from the sun, close traps during the day.

• 
Traps set in trees should be on the opposite side of the tree to the morning sun.
Cage traps
In addition to the general points in 4.2.1 above, the following need to be considered.

• 
Set traps in sheltered positions.

• 
Provide shelter for trapped animals by covering the trap with opaque plastic (cooler areas) or with shade cloth (hotter areas).

• 
If traps cannot be sheltered from the sun, they should be closed during the day if temperatures are high.
Dry pitfall traps
The Panel has developed guidelines for the use of pitfall traps, which should be observed.
In addition, consider the following points:

• 
To minimize drowning from flooding, a flat styrofoam disc, at least 2-3 cm thick, may be used which is slightly smaller than the diameter of the pit and placed at the base. As the water level rises the disc floats and the animal will escape if the water level rises high enough. Alternatively, use a flat piece of wood or bark or a small stick.

• 
Use suspended lids to reduce predation and close lids during adverse weather conditions.

• 
Provide dry leaf litter, Dupont Hollofill, raw wool and soil or 35 mm PVC tubing to protect trapped animals.

• 
Providing material for shelter may result in snakes using the traps as refuges. In these areas, traps without shelter material may be used if they are at least 400 mm deep (so that there is sufficient shade inside throughout the day).

• 
On the first day of setting pitfall traps, a small amount of water should be added to the trap as appropriate to provide moisture for trapped animals.

• 
Consider the need for insecticides to prevent ant attacks of trapped animals in drier areas. However, insecticides should be used with caution, bearing in mind that the toxic effects of insecticides on most native species are unknown. Move the trap if ants start entering in numbers.
Definitions
Dry Pitfall Traps
The pitfall trap is an adaptation by the ecologist of a common hunting technique: the use of a pit in the ground into which an animal falls and cannot escape. The ecologist's pitfall trap consists basically of a glass, plastic or metal container, sunk into the soil so that the mouth is level with the soil surface. Many ground dwelling animals fall into the trap and are unable to escape.
Dry pitfall traps used to collect reptiles or frogs are described by Harold Cogger as generally consisting "of jars, tins or drums which are buried in the ground with their lips flush with the ground's surface. The openings are covered by a slightly raised lid or stone, or other object to keep out predators and prevent trapped animals from being overheated (during the day) or drowned (when it rains)
To be effective they should be placed along known 'runs', where they are most likely to be encountered by the animals to be trapped." (Cogger, H. "The Reptiles and Amphibians of Australia" 1986 page 24). In addition to being positioned along known ‘runs’, traps are often used in conjunction with drift fences for enhanced effectiveness.

Management
Management of Dry Pitfall traps
Dry pitfall traps must be managed to minimize the impact on trapped animals by taking into account issues such as:

• 
time animals will spend in the trap

• 
the possibility of trapping animals which may prey upon or parasitize other trapped animals

• 
environmental effects such as dehydration and hyperthermia in hot weather, hypothermia or drowning

• 
deprivation of food and water

• 
deactivation of traps when no longer required

• 
appropriate size of trap - diameter, depth

• 
construction of trap - conformation of the walls, lids, covers or grids

• 
possible non-target species - bearing in mind that small vertebrates may in fact be smaller than large invertebrates

• 
traps should not be set in areas where there is a possibility of them filling with water such as low lying areas or wetlands
Modifications to enhance the operation of traps:

• 
pitfall traps may be fitted with rain guards to prevent flooding and polystyrene "floats"

• 
shade covers reduce midday pit temperatures (but may reduce trap success)

• 
traps may have "exclusion barriers" such as a selective grid or "roof" to exclude unwanted fauna (predators, non-target species)

• 
leaf litter added to the trap from the site provides shelter and moisture which prolongs survival of trapped animals. A saturated sponge provides high moisture levels for trapped amphibians

• 
PVC tubing can be used to provide shelter inside the trap

• insecticides may be used where ants are prevalent and cause a problem by attacking trapped animals (e.g. in drier areas), for example Rid Roll on around the rim of the trap. However, as the effects of insecticides on most reptiles and amphibians are not known, insecticides should be used with caution
Box trap
A box made from sheet metal with an open door that is released and closes when an animal interferes with the bait in the trap. Sizes vary from quite small (for catching mice) to traps large enough to bandicoots. Because the most commonly used brand is Elliot, these are often referred to as Elliot traps.
Cage trap 
Similar to a box trap except that the trap is made from steel mesh. Sizes vary from quite small (for catching mice) to traps large enough to trap dogs. The most commonly used size is 60 x 30 x 30 cm.
Direct observation 
Standing and watching or walking in a particular direction for certain lengths of time using binoculars or a spotting scope to detect the range and number of birds or large mammals.
Distress
An acute or chronic response of an animal caused by stimuli that produce biological stress, which manifests as observable, abnormal physiological or behavioral responses.
Gill net
A net of diamond shaped mesh which is set vertically. The fish is unable to back out because its gill covers get caught in the mesh.
Hair tubes 
Small PVC tubes lined with double sided sticky tape with an internal compartment where bait is placed. They may be more efficient and cost effective than the other methods for some rare or trap shy mammals.
Harp trap
An array of thin nylon fishing lines tensioned between two horizontal poles with an escape-proof hessian pocket located below. Bats fly into the lines, fall down undamaged into the pocket and crawl up to roost under a hessian flap.
Mist net 
Large very fine nylon nets which are strung across potential flyways close to the ground between the vegetation in order to catch birds or bats which fly into them. It is very easy for both birds and bats to injure themselves or become distressed whilst being disentangled from these nets.
Playback calls 
Pre-recordings of the calls of nocturnal birds (such as owls), frogs and arboreal mammals (such as the koala) which are then played back at night in order to elicit a response from any member of the target species present which may be a reply (or call back) or an approach. They are usually broadcast at various locations over a specified duration (e.g. 10 minutes initial listening, 15 minutes playing of the recording and 10 minutes listening for a response).
Pitfall trap 
A glass, metal or plastic container sunk into the ground so that the mouth is level with the soil surface. Ground dwelling animals fall into the trap and are unable to escape.
Spider burrows
Small PVC tubes installed into the ground, covered by a metal or canvas roof. Tubes are checked for sheltering individuals which can be captured by hand for identification.
Trip line 
A single nylon line stretched 1.5-3cm above the surface of a body of water where bats are likely to fly, causing bats in flight to fall into the water and swim out where they are captured. These have much greater potential for damage to the animal than harp traps.
Voucher specimen
Any specimen, usually, but not always, a dead animal, which serves as a basis of study and is retained as a reference. A “type” specimen is a particular voucher specimen that serves as a basis for taxonomic description of that subspecies.
Wildlife
Free-living vertebrates of native, non-indigenous and feral species including captive bred animals and those captured from free-living populations.
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