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Does light repel masked palm civets?
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Abstract

The damage caused by masked palm civets (Paguma larvara) has increased recently in Japan. To prevent
animal damage at night, illuminating devices are widely used. They are also used to the prevent damage by palm
civets, although no scientific evidence of their effectiveness has been shown. We examined the behavioral responses
of captive palm civets at the time of and immediately after illumination in three illumination conditions (front, side,
and above) to verify the efficacy of illumination as a method of damage control. Five of six palm civets ignored or
showed interest (i.e., approaching or exploring) in the light source, while one individual showed a weak startle
response. Hlumination had no effect on behavior, and time was spent near the light source. The present study found
the palm civets showed an interest in the light rather than avoiding it. We conclude that illuminating devices have
little effect as a method to prevent damage by masked palm civets,
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Introduction Eguchi 2003). Consequently it is important to
understand the behavioral characteristics of animals to

In recent years, masked palm civets (Paguma achieve damage control.
larvata) have caused various types of damage in many For palm civet control, electrical fences and
regions of Japan. First, crop loss has increased in windshield nets have been developed based on the
orchards because they eat fruit (Torii 1986; Zhou ef al. behaviors of palm civets, and they produce the desired

2008), and the cost amounted to 319 million yen in effect (Furuya 2009). However, building electrical
2008 (Ministry of Agriculture, Forestry and Fisheries fences takes time and effort when widely used, so the

2008a). Secondly, they invade and live in the ceiling burden on people is increasing. For this reason, easier
spaces, underfloor spaces, and garden sheds of houses, methods of damage control in affected area are desired.
producing excrement that not only damages the houses Besides physical barriers, some research applying

but also adversely affects human health (Ministry of sound, odor, and light, based on the sensibility of
Agriculture, Forestry and  Fisheries  2008b). animals has been performed (Miller-Schwarze 1994,
Additionally, collisions between wildlife and vehicles Belant er al 1996; Gilsdolf et al 2002). These

present serious problems for both road safety and strategies have the advantage of being easier and less
wildlife conservation, and palm civet-vehicle collisions expensive than physical barriers. Among them, the
are also reported (Khattak 2003; Grilo er al. 2009). illuminating device is generally used to prevent
Further, these damages will increase in the future damage that occurs at night. The illuminating device
because the habitat of palm civets has expanded since aims to alarm animals away from affected areas by
the early 1940s (Ministry of Agriculture, Forestry and momentarily and drastically changing surrounding
Fisheries 2008b). Therefore, establishment of methods luminance, and its effectiveness as a method for control
to control these types of damage is urgent. of damage by palm civets is also reported (Suzuki &

Currently 1in Japan, comprehensive research based Yoshinaga 1999). Furthermore, the light reflector has
on ethological and ecological information about target already been put into practical use to discourage
animals is being conducted to prevent animal damage animals from  crossing roads and causing
(Eguchi er al. 2002). In particular, ethological research wildlife-vehicle collisions (Schafer & Penland 1985).
on the physical and sensory abilities of wild boars 1s This suggests the possibility that an illuminating device

applied effectively in affected areas (Eguchi e/ a/. 1997, can prevent damage by palm civets if the amimal,
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which is most active at night, is wary of changes m
brightness. However, the efficacy of preventive
methods using light has not been demonstrated
scientifically.

The primary aim of this study was to investigate
the reaction of masked palm civets in captivity at the
moment of illumination and the changes in behavior
after extinction of the light to demonstrate the effect of
an illuminating device as a method to control damage.
Furthermore, a field experiment using black bears
showed that the effects of illumination vary according
to the position of the light source (Maita 2005), so the
secondary aim was to examine the effect of difference
in source position on palm civet behavior.

Materials and Methods

1. Animals
Six adult masked palm civets were used. All

animals were captured in Saitama Prefecture, Japan,
from 2006 to 2008. Table 1 shows their characteristics.
The animals were housed separately in commercial dog
cages (Marukan.Co. Ltd,, DC-117, W765 X D540 X
H640 mm or Iris Ohyama, OK72N, W549XD717 X
H590 mm), and fed 100 g of commercial dry dog food
(Unicharm Petcare Co.) per animal once a day at 9:00
am.

2. Experiment facility

This study was conducted at the Saitama
Prefectural Agriculture and Forestry Research Center,
Green Tea and Local Products Laboratory. The
experimental cage was made of transparent acrylic
sheets to monitor the inside. Three halogen lights
(Kohnan Shoji Co., Ltd., LFX-30-023 500W) were
used as light sources and set up in front, beside, and on
the ceiling, 100 cm from the center of the illumination
line, respectively (Fig 1).

Table 1. Characteristics of test animals

Individual Sex Estimated age {(months) Date captured
A 2 21 2007/02/25
B 2 27 2006/11/07
Cc ey 21 2006/12/04
D o 15 2007/07/01
E d 27 2008/04/30
F 2 27 2008/04/30

Figure 1. Experimental cage
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a: Front light source, b: Side light source, c: Ceiling light source, d: lllumination line.
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Table 2. Order of presentation of illumination (Latin square design)

Period 1 Period 2
Individual A B C D E F
Test day 1 Ft Sl Ci Fl SI Cl
Test day 2 Sl Cl FI SI Cl Fi
Test day 3 Cl FI Sl ClI Fl SI

FL: front illumination, Sk side illumination, CI ceiling illumination

Table 3. Definition of each behavior

Behavior Definition
Exploring Approaching and sniffing objects
Grooming Scratching body with mouth or leg

Scent marking
Resting
Other

Rubbing perineal region on floor
Hunching back and crouching

Behaviors other than listed above

3. Procedure

The tests were conducted separately for two
periods using three animals each, from May 19"
through May 27" (individuals A, B, and C), and from
June 30" through July 8" (individuals D, E, and F) in
2008. All animals were acclimated to the experimental
cage for 3 d before the experiment. In this phase, the
animal was placed in area 4 of the experimental cage
and left for 20 min after it first stepped across the
illumination line. After the acclimation phase, the
animals’ reactions to one of the following four
illumination conditions per day were observed; the
front illumination condition (FI), side illumination
condition (SI), ceiling illumination condition (CI) and
the non-illumination condition (NI). The order of
presentation of illumination conditions was determined
by a Latin square design (Table 2). NI was conducted
with all animals the day after the acclimation phase.
There was a one-day interval between each test to
eliminate the effect of the previous test on each test,
except between NI and the next test. The tests
including the acclimation phase started at 1900 and
were finished by 2100 because palm civets are most
active at night. Three animals were tested per day. All
animals were subjected to one trial per illumination
condition. In a test, the animal was placed in area 4 of
the experimental cage. After that, the animal was
illuminated only once for 10 sec when it first stepped
across the illumination line and left for 20 min after
extinction of the light. The animal was not illuminated
more than 10 sec even if it remained on the
illumination line.

The behavior was recorded using a digital video
camera (Sony Co., DCR-TRV70). Subsequent
observation was conducted to record the behavior. The
behaviors after illumination were classified as
exploring, grooming, scent marking, resting, and other
(Table 3). Additionally, the experimental cage was
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divided into four areas and the position of the animal in
it was recorded for 20 mmn after illumination. Also in
NI, recording of the behavior and position of each
animal was started when it had first stepped across the
illumination line.

The intensity of each illumination condition was
measured by a digital illuminometer (51002. Yokogawa
Meters & Instruments Co.) before each test. The
illuminometer was set up in the center of the
illumination line in the direction of each light source.
FI, SI, CI, and NI were 1020-1220 1x, 990-1120 Ix,
1710-1990 Ix, and 0.01-3.59 Ix, respectively. As a
reference, the intensity of the room under fluorescent
lights was 400-500 Ix.

4. Statistical analysis

If an animal did not step across the illumination
line within 20 min after being put into the experimental
test cage, the measurement data of the animal was not
included in the statistical analyses. The behavior and
position of the animals during 5 min and 20 min after
itllumination were analyzed. The total amounts of time
the animal spent performing each behavior in each test
were calculated. To determine if there was a significant
difference among the four illumination conditions, the
behavioral data was analyzed using Friedman’s test
followed by a multiple comparison using Scheffé’s F
test.

The total amounts of time the animals spent in
each area in each test were also calculated. To
determine 1if there was a significant difference among
the four illumination conditions, the positioning data
was analyzed using Friedman’s test followed by a
multiple comparison using Scheffé’s F test.

Furthermore, the number of crossing of the
illumination line in each test during 5 min and 20 min
after illumination, and the amounts of time the animal
spent in area 1 unmediately after illumination were
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calculated. To determine if there was a significant
difference among the four illumination conditions,
these data were analyzed using Friedman’s test
followed by a multiple comparison using Scheffé’s F
test.

Results

The data of individual E in FI and individual F in
SI were not included because both remained immobile
for 20 min after being put into the experimental cage.

Startling, approaching, exploring, and ignoring
were observed in response to the light. Individuals C
and F approached and explored the light source in FI.
Individuals A, C, and E approached, and individual B
explored the light source in SI. In CI, individual A
showed a startle response as soon as the light went on,
and then it stood on its hind legs, and following the
wall of the experimental cage, explored the light source.
Individuals B and D displayed only the exploration
response in a similar way to individual A. Reactions of

the animals other than those above were all disregarded
(Table 4).

The total amounts of time spent on each behavior
during 5 min and 20 nun after illumination showed no
significant difference among the four illumination
conditions (Table 5).

Except for a significant difference in area 4 during
5 min (P <.0.05), no significant difference was
observed in the total amounts of time spent in each area
during 5 min and 20 min after illumination among the
four illumination conditions. The total amounts of time
spent in area 4 during 5 min after illumination tended
to lessen in order of NI, FI, SI, and CI, but was not
significantly different in a multiple comparison (Table
6).

The number of crossing of the illumination line
during 5 and 20 min, and the amounts of time first
spent in area 1 after illumination showed no significant
difference among the four illumination conditions
(Table 7).

Table 4. First reaction of masked palm civets to illumination

Individual Fl SI Cl
A ig ap st
B ig ex ex
C ex ap ig
D ig ig ex
E — ap ig
F ex — ig

st: startling, ap: approaching, ex: exploring, ig: ignoring, and —: no data

Table §. Total amounts of time spent on each behavior during § or 20 min after ilumination Unit: second
5 min 20 min
Exploring  Scent marking Grooming Resting Other Exploring  Scent marking Grooming Resting Other
NI 15854250 265467 78482 0000 1073238 567.0148.5 7404228 87.04+207 0.0:4+00 47204338
FI 1688278 19.3£43 2984123 00+00 B823+258 5285775 82.0£27.4 219341031 118118 35852936
S 1988195 230%8.2 2384129 00+00 5454182 6063758 89.0£16.7 15534868 0.0+00 349.5£112
Cl 191.3::33.8 210+120 303179 0000 57.5+21.7 666.3+1238 67.5+32.1 7454312 0.0+00 391.8:4+99.1
Each datum is represented as mean = SE. No signifoant difference among four illumination conditions was shown.
Table 6. Total amounts of time spent in each zrea of experimental cage during 5 or 20 min after illumination. Unit: second
5 min 20 min
Area | Area 2 Area 3 Area 4 Area | Area 2 Area 3 Aread
NI 576£26.2 3384134 470+11.2 161.8£36.5 28031106 160.0£93 21284492 54701000
Fl 86.3:+275 403167 525:£164 1210286 3738+789 186.8+56.1 31631032 320.3:+103.9
) 110.8226.2 478130 67.3431.1 7434204 37301104 271.3+1053 168.8:2654 387.0::69.7
Cl 162.0::59.6 34345 5184250 520338 527.0+1674 17334274 1498415 350.0:£134.3

Each datum is represented as mean = SE. The difference in time spent in area 4 during § min was significant (P<0.05)
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Table 7. Number of crossing of illumination line during 5 or 20 min after illumination

and amounts of time first spent in area 1 immediately after illumination.

Number of crossing

Amounts of time first spent in area 1

5 min 20 min (sec)
NI 23409 9.0%3.3 26.8+10.1
FI 2305 10.5+3.8 33.3+120
Si 25+09 10.3:+2.7 5054259
Cl 30=%07 115431 88.3x:554

Each datum is represented as mean =+ SE. No signifcant difference among the four illumination conditions was shown.

Discussion

We did not obtain data of individual E in FI and
individual F in SI. These tests were conducted on the
same test day 3 of period 2. On the day before, the
weather was unsettled and it rained occasionally with
thunder. Possibly the animals were affected by this
weather.

All animals, except individual A, ignored or
showed interest (i.e., approached or explored) the light
source when it went on in each illumination condition.
In CI, individual A showed an instantaneous and weak
startle response at the moment of illumination, yet it
did not show aversive behavior to the light source after
that. A behavioral experiment using frightening devices
suggested that a hight stimulus was a better repellent
than sound for coyotes (Darrow & Shivik 2009). A
study of domestic cats reported the behavior of the
animals changed according to the light intensity:
orienting or approaching at 40W or less, and aversion
at 100W or more (Wyrwicka 1972). In this study, we
used the strongest light intensity commercially
available, but it still did not have a repellent effect on
masked palm civets.

In general, animals are distressed either when they
are thwarted or when conflicted about two mutually
incompatible desires (Hafez 1975). In a conflictual or
frustrating situation, animals tend to increase grooming
or resting behavior (Mimura 2000). None of the
behaviors of the palm civets was changed in any
lumination condition, which suggests the light
illamination is not a stressor for the animals.

In addition, animals are thought to avoid areas
where aversive stimulation exists. However, the palm
civets did not avoid the area near the light source even
then immediately after illumination, but stayed longer,
suggesting that the light stimulation also did not have
spatially repellent effect on the animals.

The result of this study disagrees with a previous
field report (Suzuki & Yoshinaga 1999). In this study,
we used palm civets living in captivity. Possibly the
behavior of these animals was different from those in
the wild. However, instinctive behaviors are expected
to be similar among animals of the same species. In a
behavioral experiment to verify the effect of an
aversive substance on captive wild boars, Eguchi
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(2003; 2006) indicated the possibility that animal
damage was decreased by setting an aversive substance
because it temporarily increased the caution of animals
not toward the substance but toward environmental
changes. Therefore, palm civets may not be afraid of
changing brightness but be wary of environmental
changes indicated by installation of illuminating
devices, and that reduced the damage in the field. An
animal’s wariness of environmental changes is
decreased by habituation (Eguchi et al. 2002). The
palm civets might have shown an interest in the light
illumination instinctively, so using illuminating devices
to prevent animal damage control may eventually lead
to the opposite result. In conclusion, our results suggest
that using illuminating devices will not be an effective
measure against damage by palm civets. Additionally
the palm civets appear to be essentially unaffected by
differences in brightness, which is likely to enable
them to live around a private houses and encourage an
mcrease in house intrusions.

The present study demonstrated that an animal
damage control measure that is generally thought to be
effective was practically ineffective. In a similar case,
Ramp and Croft (2006) examined the behavioral
response of captive kangaroos and wallabies to the
wildlife warning reflectors designed to scare animals
away from roadways, and concluded that the reflector
had little aversive effect on these two macropodid
species. Research on the white-tailed deer and mule
deer also demonstrated that wildlife warning reflectors
were ineffective in reducing deer-vehicle collisions
(Warning ef al. 1991; Romin & Dalton 1992). Ward er
al. (2008) tested the ability of ultrasonic and water jet
devices to deter badger damage, and suggested neither
device offered sufficient benefits to justify their use. To
prevent damage by animals, a method that is easy and
inexpensive is more attractive, but economic and
psychological damage will be caused if animal damage
occurs despite the fact that measures said to be
effective have been undertaken. Thus, verifying the
efficacy of a wide variety of control measures to
prevent animal damage based on the animal’s
behavioral  characteristics is  indispensable to
establishment of more effective measures in the future.
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