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LL ii nnee -- tt rr aapp pp ii nn gg

DDOONN’’TT FFOORRGGEETT
EEQQUUIIPPMMEENNTT:: PPrriissmmaattiicc ccoommppaassss;; 3300 mm ttaappee mmeeaassuurree;; mmaarrkkeerr ccaanneess;; ppeerrmmaanneenntt mmaarrkkeerr
ppeenn;; SShheerrmmaann ttrraappss iinn ccaarrrriieerrss;; bbaaiitt ;; bbeeddddiinngg;; ccllootthh bbaaggss ffoorr rreettaaiinniinngg aanniimmaallss;; PPeessoollaa
bbaallaanncceess aanndd ppoollyytthheennee bbaaggss ffoorr wweeiigghhiinngg;; mmeettaall rruullee//ccaalllliippeerrss ffoorr mmeeaassuurriinngg;; sscciissssoorrss ffoorr
ffuurr cclliippppiinngg aanndd lliisstt ooff mmaarrkkss aavvaaii llaabbllee ffoorr iinnddiivviidduuaall iiddeennttiiffiiccaattiioonn;; ppeenncciill ;; nnootteebbooookk;; rreeccoorrdd
sshheeeettss;; ppoorrttaabbllee ffrreeeezzeerr;; aalluummiinniiuumm ffooiill oorr 1100%% ffoorrmmaalliinn ssoolluuttiioonn iinn aalluummiinniiuumm ccaanniisstteerrss ffoorr
pprreesseerrvviinngg ssppeecciimmeennss ffoorr rreessiidduuee aannaallyyssiiss;; aannaaeesstthheettiicc;; ddiisssseeccttiinngg kkiitt;; llaabbeellss..

MMaattcchh tthhee hhaabbiittaatt ooff ttrraappppiinngg ssiitteess iinn sseeppaarraattee ttrreeaattmmeenntt aanndd ccoonnttrrooll aarreeaass ttoo eennssuurree
ssiimmiillaarriittyy ooff vvee ggeettaattiioonn ssttrruuccttuurree aanndd ccoommppoossiittiioonn..AAtt lleeaasstt ffiivvee ttrraapp--lliinneess ooff 1100 ppooiinnttss,, wwiitthh
ttwwoo ttrraappss aatt eeaacchh ppooiinntt ((nn == 110000)),, aa rree ssppaacceedd eeqquuiiddiissttaannttllyy aalloonngg ttrraannsseeccttss aatt aa ddeennssiittyy ooff
oonnee lliinnee ppeerr 22 hhaa,, aafftteerr tthhee ffiirrsstt lliinnee hhaass bbeeeenn rraannddoommllyy ssiitteedd..

MMeetthhoodd
• Measure distances between transects and

points with the 30 m tape, setting the traps
20 m apart in uniform habitats and 15 m
apart in vegetation of a more complex
structure. Describe the vegetation around
trap points in terms of percentage cover,
height and dominant species for each
vertical strata (tree, shrub, herb, bare
ground). Monitor at least two such 10 ha
treated plots, either replicates or different
application regimes.

• Position the traps with the doors flush to
the ground, within 1 m of the marker canes,
set along runs or next to natural objects if
possible and ‘camouflaged’ under available
vegetation. Identify each cane with an
individual number and mark the associated
traps correspondingly with a permanent
marker pen.

• Bait and set traps for dusk, checking and re-
setting as soon after dawn as possible and
visiting thereafter on a 12 h schedule to
collect data for 2 days and 2 nights. Replace
bait every day if necessary. TTiipp:: In view of the
shorter 2-day trapping sessions, environmental
influences can be reduced by operating lines in two groups (or more if more lines are placed), randomly
assigned different nights over a 4-day period. Monitor populations over at least two pre- and two post-
treatment trapping sessions. Note the position of any traps that have been sprung but remain empty
and check the trip mechanism.

• Empty captures into cloth (or large polythene) bags for species identification, sexing and assessing
reproductive condition, weighing and measuring (total length, head and body length, tail length, length
of hind foot and ear length). Check each animal for the presence of individual identification and clip
fur with a new mark if necessary.Transcribe all information to record sheets with appropriate data
columns.

• Draw a detailed map of the monitoring areas showing positions of the trap points on the line
transects. Compare the control, pre- and post-treatment capture rates (number caught per 100 trap-
nights) and the proportion of recaptured individuals for each species (by sex or reproductive
category if numbers are adequate). Calculate their mean body weights for each period.

Trap-line transect: part of a 10 ha block 
spaced for transects in a uniform habitat

20 traps at 20 m intervals 
(2 traps per interval) 100 m

100 m

200 m
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OOTTHHEERR CCOONNSSIIDDEERRAATTIIOONNSS

Avoid disturbance to vegetation along the trap-lines.
Two people working together can speed-up trap collection.
Weather affects catches, so keep records on rainfall, temperature, humidity, cloud cover (and wind
speed).
Safety: ensure immunity against tetanus, wear gloves to avoid biting and wash hands thoroughly after
animal/trap handling as ssmmaall ll  mmaammmmaallss ccaann ttrraannssmmiitt iinnffeeccttiioonnss.
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Sherman trap

GGrriidd ttrraapppp ii nngg

DDOONN’’TT FFOORRGGEETT
EEQQUUIIPPMMEENNTT:: PPrriissmmaattiicc ccoommppaassss;; 3300 mm ttaappee mmeeaassuurree;; mmaarrkkeerr ccaanneess;; ppeerrmmaanneenntt mmaarrkkeerr
ppeenn;; SShheerrmmaann ttrraappss iinn ccaarrrriieerrss;; bbaaiitt ;; bbeeddddiinngg;; ccllootthh bbaaggss ffoorr rreettaaiinniinngg aanniimmaallss;; PPeessoollaa
bbaallaanncceess aanndd ppoollyytthheennee bbaaggss ffoorr wweeiigghhiinngg;; mmeettaall rruullee//ccaalllliippeerrss ffoorr mmeeaassuurriinngg;; sscciissssoorrss ffoorr
ffuurr cclliippppiinngg aanndd lliisstt ooff mmaarrkkss aavvaaii llaabbllee ffoorr iinnddiivviidduuaall iiddeennttiiffiiccaattiioonn;; ppeenncciill ;; nnootteebbooookk;; rreeccoorrdd
sshheeeettss;; ppoorrttaabbllee ffrreeeezzeerr;; aalluummiinniiuumm ffooiill oorr 1100%% ffoorrmmaalliinn ssoolluuttiioonn iinn aalluummiinniiuumm ccaanniisstteerrss ffoorr
pprreesseerrvviinngg ssppeecciimmeennss ffoorr rreessiidduuee aannaallyyssiiss;; aannaaeesstthheettiicc;; ddiisssseeccttiinngg kkiitt;; llaabbeellss..

MMaattcchh tthhee hhaabbiittaatt ooff ttrraappppiinngg ssiitteess iinn sseeppaarraattee ttrreeaattmmeenntt aanndd ccoonnttrrooll aarreeaass ttoo eennssuurree
ssiimmiillaarriittyy ooff vvee ggeettaattiioonn ssttrruuccttuurree aanndd ccoommppoossiittiioonn..
OOppeerraattee ttwwoo ttrreeaattmmeenntt ggrriiddss iiff ppoossssiibbllee,, eeiitthheerr rreepplliiccaatteess oorr aa ddiiffffeerreenntt aapppplliiccaattiioonn rreegg iimmee..

MMeetthhoodd
• Ensure that each trapping grid consists of a

minimum of 7 x 7 trap points with two traps
at each, and a 10 x 10 array if resources are
available. Describe vegetation by grid square
in terms of percentage cover, height and
dominant species for each vertical strata
(tree, shrub, herb, bare ground).

• Use a prismatic compass to establish the
right-angles of the grid square. Measure out
trapping points with a 30 m tape by first
establishing a baseline and then site along
additional rows of marker canes to ensure
points are in line. Space points at 20 m
intervals in uniform vegetation or
agricultural habitats and 10–15 m in more
complex habitats.

Baseline

1      2     etc ��    7
A�

B�

etc�

�

�

�

G

Establishing grid square trapping points from a�
measured baseline 

Place two traps at �
each grid �
intersection from�
A1 to G7. Extend �
to a 10 x 10 grid�
if traps permit.�
�

20 m
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• Position the traps with the doors flush to the ground, within 1 m of the marker canes, set along runs
or next to natural objects if possible and ‘camouflaged’ under available vegetation. Identify each cane
with an individual number and mark the associated traps correspondingly with a permanent marker
pen.

• Bait and set traps for dusk, checking and re-setting as soon after dawn as possible and visiting
thereafter on a 12 h schedule. Replace bait if necessary which should be renewed every 2 days. Note
the position of any traps that have been sprung but remain empty and check the trip mechanism.
Operate at least two pre- and two post-treatment trapping sessions of 4 nights each.

• Empty captures into cloth (or large polythene) bags for species identification, sexing and assessing
reproductive condition, weighing and measuring (total length, head and body length, tail length, length
of hind foot and ear length). Check each animal for the presence of individual identification and clip
fur with a new mark if necessary.Transcribe all information to record sheets with appropriate data
columns.

• Draw a detailed map of the trapping area, each grid square centred on a trap for ease of analysis.
Distinguish resident from transient individuals by their multiple recapture. Delineate pre- and post-
treatment territories of each resident by their capture positions on the grid and compare their mean
body weights for each period.

OOTTHHEERR CCOONNSSIIDDEERRAATTIIOONNSS

Avoid disturbance to vegetation on the grid and only walk directly along trap rows; two people can each
start at opposite ends of the grid to speed up trap collection.
Weather affects catches, so keep records on rainfall, temperature, humidity, cloud cover (and wind
speed).
Safety: ensure immunity against tetanus, wear gloves to avoid biting and wash hands thoroughly after
animal/trap handling as ssmmaall ll  mmaammmmaallss ccaann ttrraannssmmiitt iinnffeeccttiioonnss (leptospirosis in urine and Lyme
disease via ticks).

Stone or piece of�

wood to support�

the nest box �

off the ground

Nest box

Tunnel (with�

open door)

Longworth trap  
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BBaa tt  ss uu rrvveeyy

DDOONN’’TT FFOORRGGEETT
EEQQUUIIPPMMEENNTT:: GGPPSS uunniitt ;; pprriissmmaattiicc ccoommppaassss;; 110000 mm ttaappee;; mmaarrkkeerr ccaanneess oorr bbrruusshh aanndd wwhhiittee
ppaaiinntt ffoorr iiddeennttiiffyyiinngg ttrraannsseecctt ppooiinnttss;; hheeaadd ttoorrcchh;; bbaatt ddeetteeccttoorr aanndd ssppaarree bbaatttteerriieess;; ssttoopp--
wwaattcchh;; ddiiggiittaall tthheerrmmoommeetteerr aanndd aanneemmoommeetteerr ffoorr mmeeaassuurriinngg aaiirr tteemmppeerraattuurree aanndd wwiinndd
ssppeeeedd;; cclliipp--bbooaarrdd;; ppeenncciill ;; ddaattaa sshheeeettss pplluuss aa ddiiccttaapphhoonnee ffoorr rreeccoorrddiinngg nnootteess ((ooppttiioonnaall))..

MMaattcchh tthhee hhaabbiittaattss iinn sseeppaarraattee ttrreeaattmmeenntt aanndd ccoonnttrrooll aarreeaass ttoo eennssuurree ssiimmiillaarriittyy ooff
vvee ggeettaattiioonn ssttrruuccttuurree aanndd ccoommppoossiittiioonn ffoorr aatt lleeaasstt ttwwoo rreepplliiccaattee ttrraannsseeccttss iinn eeaacchh aarreeaa ..
CChheecckk tthhaatt tthhee ccoonnttrrooll aarreeaass aarree ffaarr eennoouugghh aawwaayy ffrroomm tthhee ttrreeaattmmeenntt zzoonneess ttoo aavvooiidd
ddoowwnnwwiinndd ccoonnttaammiinnaattiioonn dduurriinngg sspprraayyiinngg..
SS ttaarrtt ppooiinnttss ffoorr ttrraannsseeccttss ooff aatt lleeaasstt 11 kkmm iinn lleennggtthh ccaann bbee rraannddoommllyy sseelleecctteedd ffrroomm 11 kkmm
ggrriidd ssqquuaarreess iiff aapppprroopprriiaattee mmaappss aanndd aacccceessss aarree aavvaaii llaabbllee,, oorr ffrroomm rraannddoommiizzeedd sseeggmmeennttss ooff
lliinneeaarr ffeeaattuurreess ssuucchh aass hhaabbiittaatt ((wwooooddllaanndd)) eeddggeess,, ttrraacckkss aanndd rriivveerr bbaannkkss..

MMeetthhoodd
• Measure out, mark and map transects, with

15–20 sampling points if not continuously
recording along the whole length, using tape
measures, vehicle trip meters or GPS devices
as appropriate. Describe the vegetation within
50 m of transect segments or around sample
points in terms of percentage cover, openness,
height and dominant species for each vertical
strata (tree, shrub, herb, bare ground). Ensure
that sample points are at least 100 m apart and
any parallel transects are separated by at least
250 m.

• If using a ‘narrow-band’ bat detector to assess
general bat activity, tune to a frequency that is
common to the echolocation spectrum of as
many species as possible (generally 40 or 45
kHz). When a particularly diverse species
assemblage is encountered, a range of
frequencies can be sampled for equal periods
or a broad-band detector used to cover the entire frequency spectrum, although the latter are less
sensitive. If continuously recording while walking transects, select a convenient time or distance
interval to sub-sample. Alternatively, if conditions favour the use of timed point counts, try
monitoring each spot initially for 5 min, reducing to no less than 2 min if there was an advantage in
covering more sites and bat passes were frequent enough.

• Start monitoring at a fixed time every night, between 15 and 30 min after sunset. Assess cloud cover
and moon phase, measure air temperature and wind speed at least at the beginning and end of a
transect with temperatures preferably taken at each sample point or segment interval. Note the
number of bat passes per transect segment if continuously recording or for each timed point count.
Distinguish ‘feeding buzzes’ used by foraging bats from passes made by bats in transit. Sample
replicate transects in control and treated areas, on randomized sequential nights if possible, ensuring
that each has been monitored in at least two sessions of 4 nights both before and after treatment.

• Compare bat activity using non-parametric statistics (mean and total bat passes per unit time or
distance) between pre- and post-treatment surveys and between control and treated sites if the data
from replicates are homogeneous. Meteorological or habitat variables can be factored out using
analyses of covariance.

Line transects for bat recording at
points on timed counts
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OOTTHHEERR CCOONNSSIIDDEERRAATTIIOONNSS

Detector position: point microphone skywards at a 45° angle and be consistent in walking speed or
pattern of use; on timed point counts, regularly sweep a circle around the body axis with the instrument.
Weather: avoid sampling on rainy nights as bat activity is affected.
Safety: wear suitable clothing and use insect repellent to deter mosquitoes in the tropics; ascertain the
security of sampling areas and monitor transects from vehicles along ready-made vehicle tracks in wildlife
reserves.Always work with a colleague for security.
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