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on environmental and microhabitat conditjons in 

each patch can help to explain microhabitat shar

ing or avoidance patterns among species. 

When patches are sampled across time or 

space, species or specimen data may be com

pared with inferential techniques in which the 

sampling unit is the individual specimen. 

RECOMMENDATION 

Randomized patch sampling is a particularly 

good approach for inventorying or monitoring 

species that are restricted to particular micro

habitats. 

CONTRiBUTORS: LEE-ANN C. HAYEK AND 

JAMES F. LYNCH 

7. Straight-Line Drift Fences and 
Pitfall Traps 

PAUL STEPHEN CORN 

Straight-line drift fences typically are short bar

riers (5-15 m) that direct animals traveling on 

the substrate surface into traps placed at the ends 

of or beside the barriers. Traps (described below) 

can be pitfalls, funnel traps, or a combination of 

the two. 
Drift fences with pitfall or funnel traps and 

pitfall traps without fences are used commonly 

to inventory and monitor populations of amphib

ians and reptiles. For example, 9 of 17 field 

studies reported for management of terrestrial 

vertebrates (Szaro et al. 1988) used these tech

niques to sample amphibians. Drift fences with 

pitfall traps can be used to determine species 

richness at a site and to detect the presence of 

rare species. They also can yield data on relative 

abundances and habitat use of selected species. 

Pitfall traps arrayed in a grid without fences 

can also be used to study the population ecology 

and habitat use of selected species. Population 

density can be estimated with this latter tech

nique if it used in conjunction with mark-recap

ture techniques (see Chapter 8). Drift fence ar

rays or pitfall grids can be left in place for 

long-term monitoring. 

In this section, I discuss the use of this tech

nique to obtain data on amphibians away from 

breeding ponds. Use of drift fences and traps to 

monitor amphibian activity at breeding ponds is 

discussed in the section "Drift Fences Encircling 

Breeding Sites," below (teclrnique 9). Some ma

terials and procedures are common to both tech

niques. Investigators contemplating the use of 

drift fences and traps in any context should read 

both accounts. 

TARGET SPECIES AND HABITATS 

Both arrays of drift fences and grids of individ

ual pitfall traps have been used to sample am

phibian assemblages in a variety of temperate 

habitats, including deciduous forests (Pais et al. 

1988), coniferous forests (Jones 1988a), riparian 

woodlands (Friend 1984; Jones 1988b), wet

lands (Beauregard and Leclair 1988), and 

sandhi lis (Campbell and Christman 1982a,b). 

Aquatic salamanders are difficult to trap with 

pitfalls, but drift fences with funnel traps at the 

ends have been used successfully to trap Siren 

and Amphiuma in seasonally flooded stream bot

toms (D. E. Runde and K. M. Enge, unpubl. 
data). 

Drift fences and pitfall traps capture some 

species more easily than others (Karns 1986; 

Com and Bury 1990; Dodd 1991 b). Anurans that 

are strong jumpers or climbers (e.g., Acris, Gas
trophryne, most Rana, most Hyla) are more dif

ficult to trap than terrestrial species (e.g., Bufo. 

Scaphiopus) that lack these abilities (Franz and 

Ashton 1989; Dodd 1991b). Accordingly, num

bers of the former either should be omi tted from 

an analysis or should be reported with caution. 

For example, several studies report the capture 

of large numbers of the eastern narrow-mouthed 

toad (Gastrophryne carolinensis) using drift 

fences (Campbell and Christman 1982a; Enge 
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and Marion 1986; Mengak and Guynn 1987). 
Because of the climbing ability of this toad, 
however, the numbers of individuals captured 

probably do not accurately reflect its relative 
abundance. 

Drift fences and pitfall traps usually sample 
terrestrial salamanders very well but under
sample species closely associated with specific 
microhabitats. For example, in forests of the Pa

cific Northwest, the primary habitats of the 
plethodontids Aneides ferreus and Batrachoseps 
wrighti are large pieces of fallen trees, whereas 

Ensatina eschscholtzii and Plethockm vehiculum 
commonly are abroad on the forest floor. An

eides and Batrachoseps are seldom caught in 
pitfall traps (with or without fences), but E. 

eschscholtzii and P. vehiculum are captured in 
large numbers (Bury and Com 1987; Com and 
Bury 1990). 

Some groups--for example, caecilians or 
tropical arboreal salamanders--normally cannot 
be sampled with conventional drift fences. How

ever, Vogt (1987) captured the arboreal salaman
der Bolitoglossa platydactyla with funnel traps 
suspended between branches of trees on a plastic 
walkway. 

Drift fences and pitfall traps are also effective 
at capturing ground-dwelling organisms other 

than amphibians, including insects (Greenslade 
1964; Luff 1975), reptiles (Jones 1981, 1986; 

Campbell and Christman 19813; Vogt and Hine 
1982), and small mammals (Spencer and Pettus 

1966; Beacham and Krebs 1980; Williams and 
Braun 1983). 

BACKGROUND 

Drift fences intercept amphibians moving on the 
surface of the ground and redirect them into a 
pitfall or funnel trap. Pitfall traps without fences 
act in a similar manner, but individual traps in

tercept only a few centimeters of ground versus 

several meters for a-fence. Therefore, large num
bers of traps are needed if fences are omitted 
(Com and Bury 1990). 

If pitfall traps are used as live traps and popu
lation estimates are derived from mark-recapture 
data, biases from trap avoidance or trap attrac

tiveness must be considered. Franz and Ashton 
(1989) observed only one recapture in drift fence 
arrays of Gastrophryne carolinensis tagged with 
radioactive (60CO) wires. Conversely, Shields 
(1985) observed preferential use of pitfall traps 
by southern leopard frogs (Rana spheno

cephala), possibly in response to warm or moist 
conditions inside the traps. 

Pitfall trapping alone is insufficient if compar
ison of relative abundance among species within 

an assemblage is the objective. Drift fences with 
pitfall traps, however, effectively capture some 

individuals of most species, at least in temperate 
areas. Therefore, unequal capture rates are less 
of a problem for determining some indices of 
species richness. If one accepts the untested as
sumption that capture rates do not vary among 
habitats, trap data can be used to compare rela
tive abundance of individual species among 

study areas. 
If animals are released from traps, they must 

be marked to eliminate recaptures from calcula
tions of relative abundance. If animals are not 
released, the researcher must consider the conse
quences for subsequent samples, especially if an 

area is to be sampled repeatedly. Drift fence 
arrays can decimate populations of small mam
mals (Bury and Com 1987), but this effect has 
not been observed for amphibians..Corn and 
Bury (1991) operated the same grids of pitfall 
traps for 50 days in 1984 and 30 days in 1985 
and removed all animals captured; captures of 

amphibians did not differ between the two years, 
except that one species was more abundant in 
the second year. 

RESEARCH DESIGN 

The objectives of a study determine the sam

pling design. Installation of arrays or grids of 
fences and traps is labor-intensive, and running 
the system can require significant funds and per
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sonnel time. Inventories of species present in 

different habitats may require less effort than 

comparisons of species' abundances and densi

ties among habitat types. The objective of many 

inventories is to sample as many habitats as pos
sible. Therefore, each habitat type may have 

only one array or grid. This methodology, how
ever, reduces the probability of detecting rare 

species. Operating traps for a longer time may 

compensate for fewer arrays or grids. 

Quantitative comparisons of species' abun

dances or densities among habitat types require 

replication-that is, multiple arrays or grids in 

each habitat type. This methodology makes de

tection of all species present in each habitat most 

likely. 
Selection of the locations for arrays or grids 

should have a sound statistical basis. If a re

searcher is surveying different habitat types and 

more than one unit of each habitat type exists, 

habitats sampled must be selected at random 

from the larger pool, and arrays or grids must be 

placed randomly within them. To detennine 

whether stratification is appropriate, a researcher 
must have fairly detailed knowledge of the habi

tat(s) in the study area. Decisions regarding 
stratification must be made before trap systems 

are installed. 

The timing of trapping may also vary, depend
ing on the study objectives. Vogt and Hine 

(1982) recommended operating arrays of drift 
fences opportunistically, after rainfall, to maxi

mize captures. In other studies traps have been 
op~rated continuously for from 30 days (Com 
and Bury 1991) to nearly two years (Campbell 

and Christman 1982a; Raphael 1988). Both sam
pling strategies have drawbacks. Opportunistic 

trapping may be logistically difficult, so that dif

ferent sampling ~fforts are applied in different 

study areas, and short periods of trapping may 
not be adequate to verify presence of all species 

(Jones 1986; Bury and Com 1987). Continuous 
trapping requires more personnel and may have 
a greater effect on resident animals, but continu
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ous trapping can be scheduled to accommodate 
known seasonal variations in amphibian activity. 

Bury and Com (1987) trapped in ("orests of the 

northwestern United States continuously for 
180 days, beginning at the end of May, but cap

tured few amphibians until the onset of rainy 

weather in October. Subsequent trapping was 
conducted for a shorter time (30 or 50 days) and 
was begun on I October (Corn and Bury 1991). 

Investigators have seldom used the same de

sign for arrays of drift fences or grids of pitfall 

traps. Shields (1985) operated one hundred 3

liter pitfall traps spaced 10 m apart in a lOx 10 

grid; Raphael (1988) used ten 8-liter pitfall traps 
placed 20 m apart in a 2 x 5 grid; and Com and 

Bury (1990, 1991) deployed thirty-six 8-liter pit

fall traps 15 m apart in a 6 x 6 grid. D. B. Wake 
(pers. comm.), who uses I-liter traps to live-trap 

Ensatina eschscholtzii, has 176 traps spaced 

10 m apart in an II x 16 grid. 

Several array designs for straight-line drift 

fences with pitfall and funnel traps are possible 

(see Vogt and Hine 1982). In most studies, three 

or four fences with pitfall and funnel traps are 
used (Fig. 11). An array is preferable to a single 

straight fence. Arrays intercept animals from any 
direction, whereas animals moving parallel to a 
single fence probably are not captured. Because 

arrays with three fences (Jones 1986; Bury and 
Com 1987) use less material than those with four 

(Campbell and Christman 1982a), they are less 
expensive and less time-consuming to install. 

D. E. Runde and K. M. Enge (unpubl. data) 

found that arrays of different design, when tested 
side-by-side, yielded comparable results. 

The length of the drift fence influences the 
number of animals captured, and the optimum 

length probably varies by habitat type. Vogt and 

Hine (1982) observed that single drift fences less 

than 15 m long captured fewer ampm bians and 

reptiles than 15-m and 30-m fences, but the com

ponent fences of most arrays are either 5 or 
7.6 m long (Fig. 11). Bury and Com (1987) com
pared arrays of 2.5-m fences with those of 5-m 
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Figure 11. Designs for arrays of drift fences. A. Array used by Campbell and Christman (1982b). B. Array used by Jones 
(1981). C. Array used by Bury and Com (1987). D. Array used by Dalrymple (1988). Fences and spacing are drawn to 
scale; trap sizes are not. 

fences and found both adequate for sampling 
amphibians in coniferous forests in northwestern 
North America. 

The pitfall traps that are used most often are 
19-1iter plastic buckets and 8-liter cans. Some
times both are used in the same array. Funnel 
traps also may be effective for capturing am
phibians (Campbell and Christman 1982a; 
Beauregard and Leclair 1988; D. E. Runde and 
K. M. Enge, unpubl. data), particularly in areas 
with saturated soils, where pitfall traps tend to 
fill with water. Some investigators have caught a 
variety of amphibians using a standard Camp
bell and Christman (l982a) four-fence array 
(Fig. 11A), in which the tenninal pitfalls of each 
fence have been replaced with funnel traps 
(Vickers et al. 1985; Enge and Marion 1986). 
Indeed, K. M. Enge (pers. comm.) suggested 
that pitfall traps are not necessary if amphibians 
are the primary target animals. 

Too little experimentation on the efficacy of 
different array designs has been done, and too 
much variation exists among amphibian assem

blages for me to recommend a single design for 
all situations. However, a three-fence array with 
funnel traps (e.g., Fig. 11C) is probably suitable 
for most studies. Individual fences should be at 
least 5 m long. This length is convenient because 
fences for one array can be cut from a single roll 
of aluminum (see below). 

FIELD METHODS 

CONSTRUCTION. Large pitfall traps are made 
from 19-1iter plastic buckets. Smaller pitfall 
traps (8-liter) are constructed by removing both 
ends and one end, respectively, of two number
10 tin cans (i.e., 3-lb coffee cans) and fastening 
the open ends of the two cans together with duct 
tape (Fig. 12). Single number-IO cans or 4-liter 
plastic jars may be used if the ground is particu
larly difficult to dig and the target organisms are 
small. Traps are buried in the ground, with the 
opening flush with the surface. For 8-liter cans a 
plastic collar is constructed by cutting the bot
tom out of a l-lb plastic margarine tub, which is 
then inserted at the top (Fig. 12). This collar 
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CONSTRUCTION OF PITFALL TRAPS 

_____ Remove bottom from one can 

FENCE 

. . .' 
.. "•... '"..... "0"." .. : \ 

.~~.~.~ ~~~.";' \~~~I .... ::.:.::. :";'::'; . 

WOOD COVER 

' .. : .. 
' .. 

~==st 

Individual traps: Use a board (cedar shake, plywood, 
or flat bark) raised 5 em above 
ground for cover 

LEVEL GROUND SLOPES 
WOOD COVER 

.' - ." ..
Leave space for water' 

~a 
to drain around trap 

Figure 12. Construction of pitfall traps from two number-lO tin cans (reprinted with pennission from Com and Bury 1990). 

-- ./ Create funnel by removing the bottom 
from a 1-lb plastic margarine tub 
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PLACEMENT OF PITFALL TRAPS 
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keeps animals from crawling out of the trap 

(Yogt and Hine J 982). Pitfall traps should be 

closed when not in use. Plastic buckets come 

with lids, and although the shape of the buckets 

is often distorted after buckets are placed in the 

ground, lids will cover them effectively. The 

plastic lids from the margarine tubs can be used 

to cover 8-1iter traps. 

The hole for the trap is dug most easily with 

a posthole digger, which creates a hole with 

the correct diameter for 8-1iter traps. A tile 

spade can also be used. Traps also may have a 

wood cover (Fig. 12). When the trap is open, 

the cover is raised above the opening. In hot, 

dry weather the cover protects trapped animals 

from desiccation and may inhibit predation by 

birds. The cover may also attract target 

animals. 

Funnel traps consist of rounded tubes (or rec

tangles) with an inwardly directed funnel

shaped opening at one or (usually) both ends. 

They are constructed from window screen 

(Karns 1986) or rigid hardware cloth (Yogt and 

Hine 1982). Window screen can be purchased in 

rolls 76 em wide. The body of the trap is con

structed from a piece 90 cm long, and the cut 

ends are stapled together along the length of the 

tube. If the cut edges are folded before stapling, 

the tube is about 25 cm in diameter by 76 cm 

long. The funnel part of a trap is made from a 

square piece of screen rolled into a cone and 

stapled. The diameter of the large opening of a 

funnel matches that of the tube. A funnel is 

placed in one end of the tube, and the distal 

margins of both are attached to each other with 

staples. If only a single funnel is used, a piece of 

screen is stapled to the other end of the tube to 

close the trap. If two funnels are used, the funnel 

at the other end is attached to the tube with paper 

clips, so that it and animals can be removed 

easily from the trap. Funnel traps are placed 

parallel to the drift fence, midway along each 

side. Traps should be shaded with loose bark, 

palm fronds, litter, or plywood. 

Drift fences can be constructed from a variety 

of materials, including hardware cloth, tar paper, 

window screen, or plastic. The preferred mate

rial is 50-em-wide aluminum valley flashing 

(weatherproofing material), which comes in 

15.2-m rolls. Desired lengths can be cut with tin 

snips. A mattock or hoe is used to dig a trench 

20 cm deep for the length of the fence; the fence 

is placed in the trench, which is backfilled with 

soil. Occasionally an ax is needed to cut large 

roots. Loose dirt is tamped down and smoothed 

alongside the fence to create a runway, and small 

obstacles (twigs, rocks) are removed. In forests, 

aluminum fences 5 to 7 m long usually are self

supporting for a few months. Fences in open 

areas, fences left in place for several years, 

longer fences, or fences made from other materi

als need supporting stakes. Pitfall traps are placed 

at the ends of the fence so that no gaps occur 

between the fence and the rim of the trap. If 
desired, the edge of the trap can be slit and the 

fence run a short distance into its mouth (Jones 

1986). An individual number is affixed to each trap 

for data recording purposes. Trap numbers can be 

written on the drift fence with a pennanent marker. 

For safety, field workers should always wear 

gloves when handling the aluminum, because of 

sharp edges. In wet weather, tools quickly be

come coated with slick mud, so fieldworkers 

should exercise extreme caution when handling 

a mattock or an ax. 

OPERATION. Ideally, traps should be checked 

daily, before noon, but with a large number of 

study areas, this schedule may not be possible. 

Traps should always be checked at least every 

three days. If the number of study sites is such 

that all traps cannot be opened on the same day, 

traps must be closed in the same order in which 

they were opened. This procedure ensures the 

same trapping effort for each area. Because traps 

can contain dangerous snakes and invertebrates, 

either long forceps or a small, stout aquarium net 

should always be used to check them. 
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If captured animals are to be released, they 

must be marked. Stockwell and Hunter (1989) 

released all animals but apparently did not mark 

them. They then reported total captures for each 

species. Because numbers of recaptures were 

unknown, their numbers of captures are difficult 

to interpret. Animals should be marked and pro

cessed in the field. If that is not possible, mark

ing and processing can be done in the laboratory. 

Dead mammals, live amphibians, and dead am

phibians should be placed in separate small plas

tic bags; all specimens from a single array or 

grid should be placed together in a larger bag. A 

cooler with reusable ice containers is best for 

1 transporting specimens from the field. Each 

day's catch should be processed on returning to 
" 

the lab to reduce the likelihood of specimen and 

d information loss. Processing of individuals to be 

r marked and returned to the site should begin 

f immediately. Live amphibians can be kept for a 

e day or two in a cool place or refrigerator if 

s processing must be delayed, but they must be 

p checked frequently. Dead amphibians should not 

e be frozen (Scott and Aquino-Shuster 1989; Ap

r. pendix 4). Specimens should be processed by 

If the person(s) who checked the traps, to mini

,f mize the introduction of inaccuracies into the 

~- data. See Appendices 1 and 4 for information on 

(s handling and preserving amphibians. 

g 
PERSONNEL AND MATERIALS 

Installation of drift fences and pitfall traps is simple 

d but labor-intensive. A large crew (4-6 people) can 

)f install three to six arrays or two grids per day. 

Fewer people are needed to check the traps once 

y they are open. One person can check an array or a 

h grid of 36 traps in an hour or less, depending on the 

y, number of animals captured. Several sites can be 

:h checked in one day, depending on the travel time 

Ie between study areas. 
)s Construction materials are expensive. Re

s, quired items include posthole diggers, IS-m tape 

et or measured nylon rope, plastic flagging (1

2 rolls), waterproof ink markers, aluminum 

11I\"'lUti!"\ lind MOllirorillg US 

flashing (in rolls 15 m long x 50 cm high, I roll 

per array) or suitable alternative for the fence, 

19-1iter plastic buckets, number-l 0 tin cans, I-lb 

margarine tubs, and wood covers. Most items 

can be obtained from building supply stores. 

Materials required for operation include a wa

terproof notebook and paper, large and small 

plastic bags, large forceps, a plastic cup or long

handled spoon, a small dipnet, and a small 

cooler with reusable refrigerant. 

DATA TREATMENT AND INTERPRETATION 

The species and the array and trap numbers of all 

individuals caught are recorded in the field. This 

record is important for quality control and 

should become a permanent part of the data set. 

It provides critical information during the initial 

processing of specimens and is a valuable refer

ence for the questions that inevitably arise even 

after the data have been processed. The study 

area, date, and array and trap numbers are writ

ten in pencil on a small piece of waterproof 

paper and placed in each bag of specimens. 

If animals are released, information must be 

recorded on formal data sheets at the time the 

animals are handled. If animals are retained, for

mal data sheets are completed when the animals 

are processed. Formal data sheets can be drawn 

by hand as needed, but preprinted forms are 

more convenient (Fig. 13). Several software 

packages can be used to design forms, and many 

word processing programs have table generation 

capabilities. 

Proper identification of animals is essential, 

especially if animals are released. Identifications 

of preserved animals can be verified later. Dis
carding badly decomposed specimens from traps 

after field identification is risky. For example, a 

field crew in southern Washington captured 

more specimens than it was prepared to handle 

(Com et al. 1988). Many small mammals were 

discarded in the field; the rest were preserved as 

skulls and deposited in the U.S. National Mu

seum of Natural History. When the skulls were 
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Trap Collector',ITechJlique 11 II Ns:nn~r IBBBBProvince Night Name 

p CC;1.<;rRtWbf 713r71~~tz~lz 2-rI 212 PS,COQN11°11815 
Tra Total Length Catalog Snout- Vem 

Mass (g)* Species Sex Age(men)Number Column Row Length (mm) 

1 5 5 2 </4 P L VE 1 50A :3 OM8 S 
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7B 115 521-'17 P LVE 9 -4 M1 b4 A 

15 52- 18 fO N ~ s 0 0I 3 3 2 fV\4 AA 5 
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* Right column is tenths
 
Trap Night: Nwnrer of nights since trapS were opened
 
Sex: Male. Female (if unknown. leave blank)
 
Age: Adult. Subadult. Juvenile
 

PLVE: Plclhodon veh;cvlvm
 
ENES: Ensotina eschscJ.,olb.ij
 

Figure 13_ A sample data sheet used to record amphibians collected from a pitfall grid. Note that species are identified by a 
four-letter abbreviation using the first two letters of the genus followed by the first two letters of the species_ Data are from 
an inventory of forest vertebrates in Oregon (Com and Bury 1991). 

cleaned and identified, up to 10% of the field 
identifications were shown to be wrong, even 
though they had been made by experienced biol
ogists familiar with the vertebrate fauna of the 
Pacific Northwest. This finding threw into ques
tion the identifications of most of the discarded 

specimens and severely limited the data analyses. 
Species richness of ground-dwelling forms is 

the minimum information obtained by pitfall 
trapping. Numbers of animals trapped most 
often are converted to rate values by dividing by 

the trapping effort, either trap-nights (i.e., I trap
night is 1 trap open for 1 night; a grid of 36 

pitfall traps open for 30 nights is 1,080 trap
nights) or array-nights (the array is treated as the 
trapping unit, and individual traps are ignored). 
These values can then be used as a measure of 

relative abundance. Grids of pitfall traps can 
provide data for estimates of density of selected 

species if used with mark-recapture. A computer 
program for estimating density from trapping 
grid data, CAPTURE (Rexstad and Burnham 
1991), is available, but to my knowledge, it has 

not been used for amphibians. 
Data can be used to generate simple species 

lists, or they can be analyzed with complex 
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multivariate ordinations. Various measures of 
species diversity and association are reviewed in 
Chapter 9. Gauch (1982) and Pielou (1984) de

scribed classification and ordination techniques 
and the use of multivariate statistics. Relative 
abundance can be compared among habitat 
types with analysis of variance (e.g., Com and 
Bury 1991), but proper application of parametric 
statistics requires rigor (e.g., randomization) in 

selection of study sites and placement of arrays. 
Diversity measures that include abundance 

(or anything but species richness) should be used 

with caution, because of species-specifIc capture 

rates. The numbers of each species trapped may 
bear little relation to real population sizes. The 

diversity index or abundance curves, therefore, 
are peculiar to the sampling scheme employed 
and may have quite limited biological meaning. 
Comparisons among habitat types (e.g., 
Stockwell and Hunter 1989) are probably not 
appropriate if the amphibian species assem
blages differ. Determination of species richness 

can be enhanced by combining results from pit
fall trapping with those from other techniques 
(Com and Bury 1990; Bury et al. 1991), but 

abundance values are not comparable among 
different sampling methods. 

SPECIAL CONSIDERATIONS 

After collecting the required voucher specimens 
(see Chapter 5 and Appendix 4), the investigator 

must decide whether to collect or release the 
remaining animals captured. Release requires 
that all animals trapped be positively identified. 
Identification in the field may be impractical, 
particularly in areas where the fauna is poorly 
known. Collection of all animals trapped re
quires that arrangements be made for verifica
tion of identifications and deposition of 
specimens in a museum. Also, permits may be 
required for collecting. 

In some habitats, large numbers of small 
mammals, especially shrews, die in pitfall traps 
(Bury and Com 1987). These specimens are an 
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important resource and should be saved. If proj
ect personnel are unable to process mammals, 
arrangements for outside help should be made. 

All applicable data should be recorded for mam
mals as well as amphibians. Pitfall traps also 
capture invertebrates, another important scien
tific resource. Generally, the collection of mam
mals, but not of invertebrates, is regulated by 
law. 

Each time a trap is checked, debris and ex
cess water must be removed. A small amount 

of water should be placed in traps when they 
are opened, but in wet weather, most traps 

accumulate more water than is desired. Previ
ous workers (Raphael and Barrett 1981; Wil

liams and Braun 1983) have recommended 
that water be placed in pitfall traps, as the 
quickest and most humane way to kill small 
mammals. Current guidelines for trapping 
small mammals with pitfall traps (American 
Society of Marnmalogists 1987) s~cify drown
ing as the only acceptable method of kill-trap

ping. However, drowning is a slow and 
inhumane way to kill amphibians, and it is 
prohibited in the current guidelines for field 
methods for amphibians and reptiles (Commit
tee 1987). A compromise between these appar
ently incompatible recommendations is to 
keep a small amount of water (2-5 cm) in the 
traps and to check the traps frequently. Small 
mammals, particularly shrews, will become 
hypothermic and drown in this amount of 
water, but most amphibians should survive. 
Daoust (1991) placed a 10 x 5 x 7 cm piece of 
saturated sponge in funnel traps and improved 

survival of trapped Rana sylvaticQ. Dodd and 
Scott (technique 9, below) recommend using 
synthetic foam rather than sponge, which dis
integrates rapidly. 
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