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Abstract

We used infrared camera traps to monitor predators of nest boxes from May to August in 2016 and
April to June in 2017 in Aowanda National Forest Recreation Area and checked the breeding stage of
each nest box once a week. We recorded the following species of nest predators: Formosan macaque
(Macaca cyclopis), Taiwan blue magpie (Urocissa caerulea), Red-bellied squirrel (Callosciurus
erythraeus thaiwanensis), Formosan striped squirrel (Tamiops maritimus formosanus) and rodents
(Muridae). Among the recording images, the occurrence index of Formosan macaque was the highest,
and there were 4 records of Formosan macaques which invaded and damaged the nest boxes; the second
most frequent species was the red-bellied squirrel, and there were 2 records of red-bellied squirrel which
invaded and damaged the nest boxes, and there was one record of the Taiwan blue magpie invaded a nest
box. We monitored 144 nests, of which 34 nests were identified as breeding success and 110 as failure
during the two breeding seasons. The factors which caused breeding failure included (1) eggs/chicks
disappeared or died for no obvious reasons (40%, n = 44), (2) predation by macaques (23.6%, n = 26), (3)
predation by snakes (22.7%, n = 25), (4) nest abandonment (12.7%, n = 14) and (5) predation by
red-bellied squirrels (0.9%, n = 1). Therefore, Formosan macagues were the main predator to the birds
monitored in our study. In order to prevent Formosan macaque from damaging the nest box, it is
necessary to strengthen the structure of the nest boxes. We will continue to use infrared camera traps and
frequent nest boxes checks to monitor the breeding success of these birds which use nest boxes, and will
set cameras to time-lapse photography mode to increase the detection rate of poikilothermal predators and
confirm the actual predator species of nest boxes.
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Fig. 1. The sites of infrared camera traps for our nest box surveys in 2016 and 2017.
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Fig. 2. Bar charts for reason of breeding failures in 2016 and 2017.
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Table 1. Number of nests, total observation days and rate of breeding success of each bird species using

nest boxes in 2016 and 2017.

2016 2017
Species Nest Total_ Breedlng success Nest Total_ Breed mg success
observation (S.E., n=number observation (S.E., n=number
number number
days of nests) days of nests)
. 0.271 0.445
Green-backed Tit 38 836 (0.007, n=38) 17 426.5 (0.007, n=17)
) 0.215 0.545
Yellow Tit 5 116.5 (0.017, n=5) 4 160 (0.009, n=4)
Rufous-faced 0.366 0.306
Warbler 39 8985 0006 n=39) B 1012 (0.001, n=35)
. 0.580 .
Eurasian Nuthatch 6 113 (0.012, n=6) -- - -

* ZRNEMES 2017 4F MERTHAC Bk -

* There was no breeding records for Eurasian Nuthatch in 2017.
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Table 2. Information of infrared camera traps used in 2016 and 2017.

Year 2016 2017
Number of nestboxes used in breeding season 87 56
Number of cameras 12 19
Working hours of all cameras 12,315 13,448
Camera set up at building nest stage 8 14
Camera set up at laying/incubation stage 2 2
Camera set up at nestling stage 2 3

2% 3~ 2016 B 2017 4 2 H BANRE 2 SR SRS < T B o

Table 3. The monitor hours of infrared camera traps of each bird species using nest boxes in 2016 and 2017.

Species 2016 2017
Nest number monitored Working hours Nest number monitored Working hours
Green-backed Tit 6 6,750 8 6,449
Yellow Tit 1 919 2 667
Rufous-faced Warbler 5 4,646 9 7,977
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Table 4. The nest boxes predators records by infrared camera traps in 2016 and 2017.

Year 2016 2017
Image ID of nestbox  Image
Species d g Ol ID of nest box recorded
number recorded number
Formosan macaque 20 162 A23,A25,A36, o5 206 A25,A36,B40,C08,C09,C10,
C19,C38 C12,D06,D24, E03,E06,E12
Red-bellied squirrel 1 0.07 A36 20 1.44 C10,C12,D24
Rodents 21 1.42 A23 4 0.29 EO3
Taiwan blue magpie 0 0 - 14 1.01 A02,D20
Formosa.n striped 1 0.07 C19 2 0.14 EO3
squirrel

Ol: occurrence index.
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Fig. 3. 13/06/2016 A Formosan macaque overturned this nest box and then dug out the entire contents from the
inside. (ID number of nest box: B6, which contained nest material of the Green-backed Tit).
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Fig. 4. 21/06/2016 A Formosan macaque dug into the entrance of this nest box after flipping and shaking
the nest box (ID number of nest box: C19) which contained chicks of the Rufous-faced Warbler. The three
chicks were found dead in 22/06/2016, and their death was probably caused by the interference of the
Formosan Macaque.
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Fig. 5. 05/04/2017 A Formosan Macaque damaged the cover of this nest box (ID number of nest box:
E12) which contained 5 eggs of the Green-backed Tit, and the nest failed afterwards.
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Fig. 6. 05/06/2017 A Formosan Macaque tried to break into this nest box but did not succeed. (ID number
of nest box: E06) which contained chicks of the Green-backed Tit which fledged successfully in
29/06/2017).
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Fig. 7. A red-bellied squirrel gnawed at the entrance of this nest box, and the Rufous-faced Warbler (in the
red circle) tried to drive it away from the nest box (ID number of nest box: C12).
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Fig. 8. 17/06/2017 a red-bellied squirrel damaged the cover of this nest box, then broke into the nest box

from the top and consumed the chicks (ID number of nest box: C12).
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Fig. 9. During 06/05/2017~14/05/2017, the red-bellied squirrel tried to open the cover of this nest box
several times. The Green-backed Tit (in the red circle) intimidated and attacked the squirrel directly in
order to drive it away from the nest box. The posture of intimidation was lowering its body, opening its
wings swinging from right and left with constant flapping (number of nest box: D24).

S EEES BT R L MRS R R g SRR R SR TEE KL - 2016 A H BYAHFL I
SSECEERIETEE] 2012) » SRS BRE AU 6 A RECERE| AL » 2RI 2017 FHIREE RCH
ROHESR RO - WA — A R e s nl S ER R P & E A A 8 T E L R BT
SSHIHCER Bk 2005) - & IR OS2 EE B RE (V75 > HoE R e 10 3RAA o

KeepGuard o 06-05-2017 13:00:48
10. 2017/4/12-5/1 LA J 5/6-5/7 HAH] » = {HEE A6 5 55 Bl 1 BRI 25 i (BRARSRNS © A2 » HFERHE
T LA RIAEE T - A LRI MBI SR 2 IRET - BES TR 05/09 R IhAfEHL) -

Fig. 10. During 12/04-01/05/2017 and 06/05-07/05/2017, the Taiwan blue magpie tried to search the
inside of this nest box (ID number of nest box: A02) which was used by the Green-backed Tit; however
the nest did not have any damage outside, so the chicks fledged successfully in 09/05/2017.
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Fig. 11. The researcher used cotton rope to fix the nest box to prevent damage by predators.
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