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Trap Deaths

[With 6 Tables]

Investigations of trap mortality were made on adjacent populations
of Microtus agrestis Linnaeus, 1761 and Clethrionomys glareolus
(Schreber, 1780) during 1969—1970. Trap deaths are not associated
with repeated capture, but with capture late in a trapping occasion.
Voles of all trappable weights are affected. The main causes of trap
mortality appear to be extreme temperatures and rainfall. The latter
causes the trap contents to become wet, which is thought to affect the
thermoregulation of confined voles, particularly at low temperatures.
There appears to be little correlation between population density and
trap mortality.

1. INTRODUCTION

All trapping programmes represent a form of interference with the
population under study. Most effects are transient or fairly trivial, but
trap deaths are an extreme form of interference, are permanent, and can
have an unacceptably high effect on the population, to the extent that
the nature of the phenomenon being studied is grossly and irreversibly
distorted.

It is therefore desirable when estimating small mammal populations by
live trapping to keep trap deaths to a minimum. Trap deaths cause
difficulty in the interpretation of capture data for population estimates,
unless this factor is allowed for, such as in Jolly’s (1965) stochastic
method. Even so, these deaths have an effect upon the population in
terms of reproductive potential, movements and probably other population
processes. As stated by Shaw & Milner (1967) this form of
interference could be particularly critical with small overwintering
populations which provide the nucleus for subsequent breeding.
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During population studies of the voles, Microtus agrestis, and Clethrio-
nomys glareolus, during 1969—1970, data were collected upon trap mort-
ality. These are reported and suggestions are made as to their possible
cause. Methods for the reduction of trap mortality in future studies are
presented.

2. METHODS

Trapping occurred regularly at approximately monthly intervals from October
1969 to September 1970. Each census consisted of a capture, mark and release pro-
gramme over four consecutive nights of trapping, using Longworth live traps. The
trapping grid consisted of eight rows and twelve lines. Trapping points were 10 m
apart and two traps were set at each point. Traps were prepared with adequate
quantities of oats for food, and dry hay for bedding; when set they were baited
with some oats at the tunnel entrance of the trap. Records of daily rainfall and
minimum and maximum temperatures were collected from the Agricultural Research
Station at Exmouth, only a few miles east of the study area at Mamhead. The trap-
ping site was a young larch (Larix decidua) plantation with thick growths of gras-
ses in some areas, bramble and nettles in others, and with a few large ouaks
(Quercus robur); a more detailed account is given by Perrin (1971).

3. RESULTS

Trap deaths were not uncommon, and occurred in all months of the
year in C. glareolus, and in all months except October and November
in M. agrestis (Table 1). During the study there were 4,027 captures and
83 trap deaths, or approximately two per cent.

Table 1

Occurrence of trap deaths.

Oct. Nov. Dec. Jan. Feb. Mar. April May Jun. Jul. Aug. Sept.

Microtus agrestis

0 0 1 i 3 3 9 2 11 1 2 1
Clethrionomys glareolus
5 2 1 2 6 2 4 2 6 1§ 9 3
Total
5 2 2 9 9 | 13 4 17 2 11 4

Variation in trap mortality was large between months, but there is little
to suggest a seasonal pattern, although deaths were fewer in late autumn
than other times. Variations in mortality were not always similar for
both species. Greatest trap mortality occurred in January, April and June
in M. agrestis and in February, June and August in C. glareolus.

When the effect of day of capture upon trap deaths is examined, (Tabl=
2), it is evident that more voles die later in the four-day census period
than would be expected.

The tendency is marked, and similar for both species; over two thirds
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of trap deaths occurred during the third and fourth nights of capture in
both species. (On the fourth night significantly more M. agrestis died than
were expected to die: y2 = 8.10, i.e. 1.0%0 level of significance. On the
third and fourth nights more C. glareolus died than were expected to die:
%2 = 5.13, i.e. 5.0% level of significance).

This indicates that voles captured later in the census period were liable
to heavier mortality, but gives little information as to the cause. There-
fore, the number of deaths was considered in relation to the number of
previous trap entries during the four day census period (Table 3).

This indicates that over two thirds of the deaths occur to voles that
had not or only once been previously captured, during the four day
census. Therefore previous trap confinement, and the associated physio-
logical stress, is unlikely to be the major cause of trap mortality, but may
be a contributary factor. It therefore seems likely that it is changed
conditions within the occupied traps that cause the deaths.

Table 2
Effect of day of capture upon trap mortality.

Microtus agrestis Clethrionomys glareolus
Day Deaths % deaths per day Day Deaths % deaths per day
1 5 12.50 i 8 18.60
2 8 20.00 2 3 6.98
3 8 20.00 3 14 32.56
4 19 47.50 4 18 41.86
Table 3
Effect of previous capture upon trap mortality.
Microtus agrestis Clethrionomys glareolus
Previous Previous
captures Deaths % captures Deaths %
0 15 37.50 0 23 53.49
1 13 32.50 1 12 27.91
2 5 12.50 2 6 13.95
3 iV 17.50 3 2 4.65

The effects of weather upon trap mortality are considered. During the
study, 83 voles died in traps (40 M. agrestis and 43 C. glareolus) over the
forty eight trap nights, an average of 1.73 deaths per night. Of the forty-
-eight nights of trapping eighteen were wet, and only eleven had more
than 1.0 mm of rainfall. On these eleven occasions, 22 voles died (11 M.
agrestis and 11 C. glareolus), and therefore an average of 2.0 voles died
per night. This suggests that rainfall does increase trap mortality but not
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significantly so. Thus if trap dampness is important in causing trap
deaths then rainfall is probably not the only cause, and ground water,
dew and so on are probably involved. The effect of temperature upon
trap mortality was also examined (Table 4).

Temperatures at or below freezing point increase trap mortality but
not markedly so; at temperatures between 0.0 and 4.4°C, trap mortality
is low. Temperatures above 18.3°C significantly increase trap mortality
(at the 1% level of significance: y2 = 6.94). These results indicate that
rainfall and extremes of temperature increase trap mortality in voles:
both species were affected similarly.

The relationship between trap mortality and body weight can be seen
from investigation of Table 5.

Table 4
The effect of temperature upon trap mortality.

Frequency

Temperature °C o ol Death rate
<D 52.1%0 1.72
< 44 39.6%0 153
<< 0.0 22.9%0 2.00
>18.3 25.000 2.67

(Overall death rate for all nights 1.73 deaths/night.)

Table 5
The relationship between body weight and trap mortality.

: 2 Animals dead in traps Animals captured alive
t X
Welghtim, oo Deaths % Numbers %
Microtus agrestis
<102 3 7.50 0 0.00
10.2—15.2 1 2.50 40 5.34
15.2—20.2 5 12.50 194 25.87
20.2—25.2 19 47.50 236 31.48
25.2—30.2 i1 217.50 185 24.68
=>30.2 i 2.50 94 12.54
Clethrionomys glareolus

=< 102 1 2.33 6 0.81
10.2—15.2 11 25.58 98 13.21
15.2—20.2 21 48.84 342 46.09
20.2—25.2 6 13.95 215 28.97
25.2—30.2 -+ 9.30 76 10.24
= 30.2 0 0.00 5 0.67

The distribution of trap deaths according to body weight is different
in C. glareolus and M. agrestis. In C. glareolus there is a tendency for
lower weighted voles to be more evident in the trap death figures than
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would be expected from the population structure (significant at the 1%
level of significance). This may be indicative of reduced resistance to the
above mentioned factors by young voles. However there is a slight ten-
dency for larger M. agrestis to be more susceptible to trap deaths (signif-
icant at the 1% level of significance). The reason for this is unclear.
(Of forty M. agrestis trap deaths, twenty-two were males, fourteen fe-
males and four unsexed juveniles. There were thirty-three adults and
seven sub-adults. Of the forty three C. glareolus trap deaths, twenty one
were males, eighteen were females, and four unsexed juveniles. There
were twenty three adults and twenty sub-adults.)

Platt (1968) suggested the differences in rate of seasonal trap mor-
tality might be an indication to the degree of stress upon animals at dif-
ferent densities. Table 6 compares population density estimated by
Jolly’s (1965) stochastic method with trap mortality for the two vole
populations under consideration.

Table 6

Population density (upper line) and trap mortality (lower line).

Oct. Nov. Dec. Jan. Feb. Mar. April May Jun. Jul. Aug. Sept.

Microtus agrestis
41 53 90 105 135 115 92 8 110 T4 103 84
0 0 1 iy 3 3 9 2 11 it 2 1
Clethrionomys glareolus

69 91 76 88 103 76 54 T2 66 76 98 97
5 2 1 2 6 2 4 2 6 1 9 3

For M. agrestis there is some indication of an increase in trap mortal-
ity with population density, but this is not so for C. glareolus. The effect
if present is thought to be small, and is probably only a contributary
factor to and not the main cause of trap deaths. Whether stress is as-
sociated with increased density for these populations is not known. Since
no accurate figures are available for population mortality, this parameter
cannot be plotted against trap mortality; the seasonal peaks may show
some correlation. It should be noted that when population numbers are
high traps are occupied more frequently, presuming equal trappability.

4. DISCUSSION

Several hypotheses have been put forward to account for trap mor-
tality. Chitty (1937) suggested that failure to feed whilst confined, or
loss of energy due to escape attempts may be important. Oats and hay
were placed in the traps in this study because both species eat them well
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in the laboratory, and they are cheap and convenient. In the field, how-
ever, bait was not always consumed; this might be due to the food being
»unsuitable« or to a blocking of normal feeding induced by the »stress«
of capture. When live trapping shrews special attention should be paid
to providing sufficient live food, e.g. mealworms. Occasionally animals in
traps were found damaged owing to attempted escape.

Corke (1967) found a correlation between trap deaths and damp
bedding and Shaw & Milner (1967) suggested that traps covered
with insulating material reduced trap mortality, because they excluded
water rather than preventing heat loss. Iverson & Turner (1969)
have described an undersnow shelter which is effective in providing low-
-mortality-rate captures under severe winter conditions. Miller &
Getz (1968) have used insulated tubes inside traps to reduce trap
mortality, and the method is effective at temperatures of —5 to —10°C.
Ferns (1969) found that trap deaths were associated with the wet
interiors of traps, and indicated that the wet interiors and bedding was
often not due to heavy rainfall, but to permanent ground water and heavy
dew; urine and faeces may be contributary factors. High humidity or
damp nesting material inside traps may affect the insulation properties
of the fur of mammals by increasing their thermal conductivity. This
would be caused by the hairs adhering together and preventing the re-
tention of a layer of static air about the animals body, thus causing body
temperature to fall. In this respect low temperature is also important.

However it is thought that high humidity in traps is more important
than low temperatures in causing trap deaths. If low temperature “per
se” were important in causing trap mortality, higher numbers of deaths
would have occurred in late autumn and winter.

Trap deaths due to overheating are not uncommon in summer months;
they can be reduced by placing traps under cover or in shade.

Chitty (1959) has shown that trap confinement can cause physiolog-
ical stress. Platt (1968) subsequently suggested that differences in rate
of seasonal trap mortality might be an indication to the degree of stress
upon animals at different populations densities. Ferns (1969) argued
that Platt has only demonstrated that trap mortality is higher when
mortality in the population is high and vice versa, and that no evidence
is presented to suggest that »stress« is the cause of the mortality in any
of the cases. Many might argue that stress may well increase with den-
sity, and possibly lead to increased mortality, and thus the argument
becomes circular. Results presented in this paper suggest that there is
little to support a relationship between population density and trap mor-
tality, and hence a relationship with stress appears untenable.

Andrzejewski & Wroctawek (1961) suggested that trap mor-
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tality is higher in the migrating part of populations of Apodemus
agrarius, A. flavicollis and Clethrionomys glareolus. They indicated that
several trap deaths occurred to mice previously uncaptured but of adult
weights. In this study however the number of trap deaths occurring to
unmarked animals was not markedly different from their occurrence
within the whole population. It may be that differences in trapping pat-
tern, season, species occurrence and relative abundance, and population
density caused fewer migrants to be present or captured than in the study
of Andrzejewski& Wroctawek (1961).

Voles captured late in a census period are liable to heavier mortality
than voles captured earlier in the same capture period. However since
most deaths occur to voles that have not, or only once been captured
previously in a given trapping period, it appears that it is the changed
conditions within the trap, e.g. damp bedding, which cause the deaths,
and not physiological stress associated with repeated capture.

It appears that rainfall, freezing temperatures and direct exposure of
the trap to the sun’s radiation causing overheating are the major causes
of trap deaths. These are probably modified by interacting climatic fac-
tors; inadequate or inappropriate food, or the exhaustion of food in the
trap; stress, exhaustion from attempted escape; ground water, dew, and
condensation; urination and defaecation within the trap, and the compact-
ing of bedding. However, only detailed experimental work aimed spec-
ifically at determining the causes of trap mortality with reference to the
above mentioned factors will produce explicit answers.

Trap deaths can be reduced by observing the following procedures.
Place dry hay in the nest-box of the trap and if it becomes soddened
replace it. Sufficient food, appropriate to diet of the species to be trap-
ped, should also be placed in the nest-box. If trapping for shrews, »mouse
excluders« should be used and the trap baited with mealworms. Traps
should be waterproofed and insulated (see Shaw & Milner, 1967),
particularly in winter. Shelters should be used when trapping under snow
(Iverson & Turner, 1969). In summer, traps should be set under
cover or in shade to prevent overheating of captured animals. After use,
traps should be thoroughly cleaned, and repaired — to eliminate any
ragged edges that might damage future captures. If rodents only are re-
quired a small metal tube can be inserted in the wall of the nest-box of
sufficient diameter to allow shrews to escape but to retain rodents (Je-
well, personal communication).
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M. R. PERRIN
SMIERTELNOSC W PULAPKACH

Streszczenie

Badano $miertelnos§¢é dwoéch gatunkéw gryzoni; nornicy rudej Clethrionomys gla-
reolus (Schreber, 1970) i nornika burego Microtus agrestis (Linnaeus, 1761)
w pulapkach zywolownych typu Longworth. Smiertelno§é gryzoni w pulapkach ob-
serwowano w ciggu calego roku, niezaleznie od sezonu (Tabela 1). W okresie czte-
rodniowych serii polow6w Smiertelno$é znamiennie wzrasta pod koniec tego okresu.
Smiertelno§¢é w pulapce nie zalezy od wecze$niejszych zlowien (Tabela 3) i obejmuje
gryzonie wszystkich klas ciezaru ciala (Tabela 5). Deszcze oraz skrajne (niskie lub
wysokie) temperatury wplywaja na zwiekszenie §miertelno§ei gryzoni w pulapkach
(Tabela 4). Okazuje sie, ze istnieje niewielka korelacja miedzy $miertelno$cig gryzo-
ni w pulapkach a liczebnoédcig populacji (Tabela 6).



