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Ahs/r-UC,!:  We compared rat, mouse, and museum special snap traps to determine if
differences existed in capture efficiency of small mammals and whether type of trap
affected indices of richness, evenness, and diversity. Small mammals were trapped in
S7 streamside study areas in 1990 to 1995 in the Ouachita Mountains, Arkansas. Efti-
ciency of mouse traps was equal to or greater than that of museum special traps in
capturing all small mammal species. Rat traps were most efficient for capturing the 2
largest small mammal species recorded, the eastern wood rat (Neorom ajbridnnu) and
the cotton rat (Signro&n /zis/Gcl~rs).  We found no difference among the types of traps in
their susceptibility to being inadvertently sprung by extrinsic factors such as rain. Mean
species richness, evenness, and diversity did not differ among trap types. A combination
of mouse and r<lt traps increased species richness and diversity over mouse traps alone.
A combination of mouse. rat, and museum special traps did not greatly increase any
community measure relative to the mouse and rat trap combination. We conclude that
use of museum special traps for sampling small mammals is unnecessary unless the
objective is to acquire museum specimens.
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Researchers and land managers frequently trap small mammals to evaluate rela-
tionships between land use practices and small mammal population levels and species
diversity. Selecfing the type of trap to use depends not only on study objectives, but
also on cost and efficiency of traps. Many types of small mammal traps are available
and studies suggest some traps are more efficient at capturing certain mammal species
(Smith et al., 1971, Wiener and Smith 1972, lnnes and Bendell 1988).

Small mammal kill traps, or snap traps, are a commonly used and inexpensive
type of trap. Comparisons among types of snap traps suggest museum special traps
may capture higher numbers of individuals than rat or mouse traps (Smith et al.
I97 I, Wiener and Smith 1972, Pendleton and Davison 1982); however, no study has
compared the 3 types of snap traps concurrently. Because museum special traps are
designed specifically for capturing museum specimens and must be purchased through
specialized suppliers, these traps can cost many times more than rat or mouse traps.

Diversity indices, including Shannon’s (Shannon and Weaver 1949). are com-
monly used to compare small mammal communities; however, few have investigated
whether type of snap trap affects these indices. Pendleton and Davison (1982) com-
pared diversity indices among rat traps, museum special traps, and Sherman live traps,
and found higher diversity measures associated with museum special traps; however,
their data were not statistically tested. Our objective was to compare the capture
efficiency of mouse, rat, and museum special traps and to determine how selected
diversity measures are affected by these types of traps.

The authors gratefully acknowledge D. Reid, J. Krystofik, and J. Taulman for
trapping assistance. Funding was provided by the USDA Forest Service, Weyer-
haeuser Company, and the Arkansas Agriculture Experiment Station.

Methods

The study was conducted in streamside management zones (SMZs) and other
riparian  areas on Weyerhaeuser Company and USDA Forest Service lands in the
Ouachita Mountains near Hot Springs, Arkansas. SMZs are forest strips left along
permanent and intermittent streams after timber harvest in adjacent stands and are
often surrounded by pine plantations. In this study, SMZs  consisted of natural, second-
growth hardwood and pine forest and ranged from 6 to 246 m in width. Pine planta-
tions adjacent to SMZs and streams varied from approximately 2 to 20 years in age.

We had 57 study areas which were sampled in groups of I9 for 2 consecutive
years. Three groups of study areas were sampled between 1990 and 1995. Groups
were comprised of I5 SMZs of varying width. 3 areas centered on streams in pine
plantations with no SMZ present, and I area located in a continuous forest stand (i.e.,
an area centered on a stream in a late-rotation forest stand not surrounded by pine
plantation). Each group was trapped for IO days in February. Traps were placed at
stations on both sides of streams and in adjacent pine plantations. Continuous forest
areas and SMZs 260 m wide contained 54 trap stations, whereas SMZs  ~60 m wide
and areas centered in pine plantations contained 36 trap stations. Trap stations were
10 to 40 m apart. At each trap station we set I Victor’ mouse trap, 1 Victorm rat trap,
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and I Woodstream@  museum special trap. Traps were generally <2 m apart and were
placed beside down wood and other natural runs where possible. Traps were baited
with a combination of rolled oats, peanut butter, and vegetable oil.

The 2 years of data for each area were combined for analysis. Similarity in
species captured by trap type was calculated using Sorensen’s Index (SI) = 2OOC/
(A + B), where A = number of species captured in trap type A, B = number of species
captured in trap type B, and C = number of species shared by the 2 types of traps
(Mueller-Dombois and Ellenberg 1974). SI can range from 0% (i.e., no species in
common) to 100% (i.e., identical species composition).

To adjust for unequal trapping effort among study areas, capture rates are ex-
pressed as the number of small mammals captured/l00 available trap nights. Capture
rates by species and trap type were calculated for each of the 57 study areas. Mean
capture rates by species and trap type were nonnormal and were compared using
nonparametric analysis of variance (ANOVA) and Duncan’s Multiple Range Test on
ranks (SAS Inst. 1988) at the 0. IO level of significance.

Because extrinsic factors such as rain or falling leaves can trip traps and eliminate
their ability to capture small mammals, empty sprung traps were excluded from the
capture rate calculations. The percentage of traps that were sprung was calculated for
each area for the 2-year trapping period. We calculated the mean percent of traps that
were sprung by trap type and compared these means using parametric ANOVA on
arcsine transformed data at the 0.05 level.

The total number of individuals caught and capture rate were determined for
each area by trap type with all species combined. Species richness, evenness, and
diversity were determined for each area by trap type. Means for each variable were
calculated from the 57 sample areas. Species richness was defined as the number of
different species caught in an area for the 2-year trapping period. Some individuals of
the genus Peromyscus could not be accurately identified to species. Because qualified
mammalogists conflicted in their identification of certain individuals to species, we
decided to categorize these individuals into a Peromyscus spp. group. The Peromyscus
spp. group was not included in the calculation of richness, evenness, and diversity
measures. Species diversity was determined for each area using the Shannon lndex
(Shannon and Weaver 1949). We used Pielou’s J (Pielou 1969) to index evenness
of small mammal communities. These data were normally distributed, they were
compared using parametric one-way ANOVAs and Duncan’s multiple range tests at
the 0.05 level of significance.

Mean capture rate, species richness, evenness, and diversity were calculated for
rat and mouse traps combined, and for rat, mouse, and museum special traps com-
bined. We compared the percent change in means for these 2 combinations.

Results

A total of 2,054 small mammals was captured on 122,276 trap nights, adjusted
for empty sprung traps. Twelve species and I genus (Peromyscus) were identified
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(Table I). The mouse trap was most efficient at capturing animals of low body mass,
including the least shrew (C~~rotisparvcz) and short-tailed shrew (Bhrina rarolinen-
.yi,y). Although museum special traps captured the greatest total number of golden
mice (~chroromys  nu~uUi)  and Pemm_vscus spp., museum special capture rates were
not greater for these 2 taxa (Table 2). The SI of species composition was 80% between
rat and mouse traps, 80% between rat and museum special traps, and 83% between
mouse and museum special traps. The eastern woodrat  and the cotton rat, the 2 largest
species captured, were caught exclusively in rat traps.

The mean percent (+ SE) of empty sprung traps was 14.7 (+- I. I) foi mouse traps,
15. I (-+ 1.1) for museum special traps, and 13.3 (+ 1.0) for rat traps. The percent
of empty sprung traps did not differ among types of traps (F = 0.83; df = 2, 168;
P = 0.4385).

Capture rates varied among type of traps for some species (Table 2). The eastern
woodrat was the only species whose capture rate was greatest in rat traps. Although
cotton rats were caught exclusively in rat traps, only 2 were captured, resulting in no
significant difference in capture rate. Mouse traps had greater capture rates than rat
traps for the short-tailed shrew, golden mouse, and pine vole (Microtus pinetorum).
Capture rates for museum specials and mouse traps did not differ (P > 0. IO) for any
species except short-tailed shrews.

For all species combined, museum specials and mouse traps did not differ (P >
0.05) in mean total number of individuals/area captured or in capture rate (Table 3).
Museum special and mouse traps captured more small mammals and had higher

Table 1. Size range and total captures by type. of trap of small mammals collected in 57
streamside study areas in the Ouachita Mountains, Arkansas, 1990 to 1995.

Museum
Size Mouce special Rat

Taxon range  (B)’ (40.609~~ (40,358) (41 .?W

Least shrew (Cpproris  parva)
Short-tailed shrew (Blarina caro/inensis)
Fulvous  harvest mouse (Reithrodontomys

fulvescens)
Golden mouse (Ochroromvs  nuttalli)
Deer mouse (Peromyscus maniculatus)
White-footed mouse (Peromyscus leucopv
Texas mouse (Peromyscur  attwateri)
Peromyscus spp,
Cotton mouse (Peromvscus gmsypinus)
Pine vole (Microfus p;netorum)
Marsh rice rat (Oryzomys  polustris)
Hispid cotton rat (Sigmodon  hispidus)
Eastern woodrat  (Neoroma joridana)

4 - u 6 0 I
5-11 335 190 91
7-18 67 67 Sl

12-31 257
16-26 9

1.7) 13-36 47
19-41 9
13-51 33
20-5 I 23
2lL.56 28
31-78 0
52-21  I 0

147-428 0

310
8

47
1

43
36
21

0
0

207
8

39
9

I9
36
I I

I
2

27

‘From  Sealander  and Hcidr C IWO)
bToul  ad]usrcd  trap nights
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Table 2. Mean capture rate/loO trap nights (&SE) by species and rype of trap for s m all
mammals collected from 57 streamside study areas in th e  O u ach ita Mountains , Ark ans as ,
1 9 9 0  10 1 9 9 5.

0.017A”  f 0.014 O.(XK)A  +  0.000 (J.(KJ3A +  O.(K)3
0.839 A  k  0 082 0.486B  f 0.06 I 0.226C  +  0.037

0. I83A  f 0.064 0.186A  + 0.061 0. I36A  +  0.058

0.663A k  0.078 0.778AB  k  0.09 1 0 .5028  +  0.058

0.0 I8A  +  0 .009 0.02OA +  0 . 0 0 9 0.017A  +  0.010

0. I2OA  f 0.036 0. I OSA  f 0.029 0.086A f 0.028

O.OI7A  t 0.010 0.014A + _  0.006 O.Ol7A  f O.(X)9

0.055A  f 0.016 0.086A k  0.022 O.OX2A  f 0.024

0.074A f 0.023 0.09 2A  f 0.030 0.038A  It 0.0  I2
0.070A  f 0.022 0.056AB  f 0.022 0.02XB  f 0.016
O.OOOA  k  0.000 0.002A +  O.(K)2 0.002A _ +  0.002

O.OOOA k  0.000 O.OOOA  +  0.000 0.006A  f 0.006

O.OOOA +  0.000 O.OOOA  +  O.(KJO 0.072B  +  0.016

Table 3. Mean total captures/area, species richness, evenness, and diversity
(+ SE) by trap type collecled from 57 streamside study areas in the Ouachita
Mountains, Arkansas, 1990 to 1995.

Trap type

Va% ih le M O lIX Mus e um  spe cial

Total capture s /are a 13.84A’ +  I .05 I2.07A  f I .09
Capture  rale /lOO  trap nigh ts 1.9 5AfO.14 1.7lA+ O.15
Spe cie s  rich ne s s 3.09 A  f 0. I7 3.07A  f 0. I8
Eve nne s s 0.83A  +  0.02 0.83A  +  0.02
Dive rs ity 0.86A  +  0.05 0.87A  +  0.05

‘W llh ln row \ . rne .u,\  h rll~ w e d h y ,h e  \ i,nr lrttrr are  no, d,,k re n, (P < ,, 05,

Rat

8 .4 9 8  +  0.87
I.178  k O.1  I
2.9 1A  IL 0.20
0.87A  f 0.02
0.8lAf0.06

capture rates than rat traps. Indices of species richness, evenness, and diversity did
not differ among type of trap (richness: F = 0.28; df = 2, 168; P = 0.756; evenness:
F = I .91; df = 2, IS I ; P = 0.152; diversity: F = 0.36; df = 2, 167; P = 0.695).

A combination of rat and mouse traps increased species richness and diversity
over mouse traps alone (Table 4); however, the lower capture success of rat traps
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Table 4. Comparison of mean capture rate. richness, evenness. and diversity
followed by percent change in mean for mouse traps alone. a combination of mouse and
rat traps, and a combination of mouse, rat and museum special traps collected from S7
streamside study areas in the Ouachita Mountains. Arkansas, 1990 to 1995.

M ouw  and rat

Variah lr M W JW M e all 43 Ch ange ’

Capture rate/l00 trap nigh ts 1.9 5 I.56 - 2 0 . 0
Spe cie s  rich ne s s 3 . 0 9 3.88 25.6
Eve nne s s 0.83 0.81 - 2 . 4
Dive rs ity 0.X6 1.02 18.6

‘Pcrccnt  chance  romparcd 10 m~usc  mps alone
%rcesl  change  rrtm pnrrd 10 a cnm h m alnon  or m nuse  and rat tra~ c

Mouce . rat. and m uwum
y7e cial

M & Ill ‘7, Ch ange ”

1.61 3.2
4.35 12.1
0 .76 - 6 . 2
I .05 2 . 9

resulted in a lower capture rate. A combination of all 3 types of trap did not greatly
increase species richness or diversity over a combination of rat and mouse traps.

Discussion

Mouse traps were equal to or more efficient than museum special traps in captur-
ing small and intermediate-sized small mammals. Rat traps captured the largest small
mammal species most efficiently. A research study suggesting that museum special
traps are more efficient than mouse traps (Smith et al. 1971) was not supported by
our findings; however, our results support Pendleton and Davison’s (1982) finding
that museum special traps are more efficient than rat traps for all but the largest small-
mammal species. We also found that no type of trap was more susceptible to being
inadvertently sprung from rain or other factors.

Because no species of small mammal was caught exclusively in museum special
traps, the use of museum specials did not increase species richness. Furthermore,
capture rates in museum specials were not greater than capture rates in mouse traps.
Unless voucher specimens are required, our results suggest that a combination of less
expensive rat and mouse traps can be used to obtain representative samples of small
mammals. Because richness, evenness, and diversity measures were not affected by
individual trap types, our data suggest that any I of the 3 trap types could be used to
estimate these parameters; however, because the larger mammal species were cap-
tured exclusively in rat traps. richness, diversity, and total number of species captured
can be increased by using a combination of rat and mouse traps. Only modest increases
in richness and diversity would be expected if museum specials are used in conjunc-
tion with rat and mouse traps.
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