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Abstract: [Objectives] The introduction of Silver Foxes (Vulpes vulpes) as a natural predator is one of the
biological control measures against Plateau Pika (Ochotona curzoniae). Investigating the survival status of
artificially released Silver Foxes is crucial for assessing their effectiveness in rodent control. [Methods] This
study was conducted in the Plateau Pika distribution areas of Xiahe, Luqu, and Maqu counties in Gannan
Prefecture, China. In October 2019 and October 2022, a total of 13 Silver Foxes equipped with GPS and VHF
tracking collars were released in the field. The abiotic factors (climatic factors, terrain factors, and distance
from water source) and biotic factors [normalized difference vegetation index (NDVI) and human disturbance
factors] were obtained from the location data transmitted by the tracking devices. Correlation and multivariate
stepwise regression analyses were performed to analyze the survival duration of Silver Foxes and clarify the
relationships between their survival duration and ecological factors. ArcGIS 10.2, SPSS 27, Origin 2022, and
Excel 2019 were used for data analysis and chart production. [Results] (1) Among the 13 released individuals,
five (38.46%), six (46.15%), and two (15.38%) survived less than one month, 2 ~ 3 months, and more than six
months, respectively (Table 2). (2) The survival duration was positively correlated with mean annual
temperature (r = 0.62, P < 0.05, Fig. 3a) and negatively correlated with elevation (r = —0.62, P < 0.05, Fig. 2a)
and humidity (» = -0.70, P < 0.05, Fig. 3b). Although survival duration was negatively correlated with NDVI,
distance from water source, distance from residential area, and distance from road, these relationships were
not statistically significant (Figs. 4, 5). (3) Multivariate stepwise regression analysis further identified
humidity as the key ecological factor, which explained 56.60% of the variation in survival duration (Table 3).
[Conclusion] The survival capacity of artificially released Silver Foxes is relatively limited, and under winter
(October) release conditions, ambient humidity is the main factor constraining their survival duration.
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Table 1 Locations and dates of artificially wild-released Silver Foxes

R G
Iﬁcgﬁ% s s T (ke LI ﬁif?_(;ij i (m)
nu(r)rlllt:r Region Gender Body mass Coordinates Release date Elevation
(Year-month-date)

010 figith Luqu I Female 5.35 102°25'34"E  34°11'16" N 2019-10-12 3479
001 B Xiahe i Male 4.86 102°42'56" E  34°5525" N 2019-10-13 3160
007 figith Luqu I Female 432 102°22723"E  34°10'35" N 2019-10-13 3478
008 it Maqu T Male 4.95 102°10'42" E  33°49'43" N 2019-10-14 3432
002 it Maqu 1 Female 4.05 102°0829" E  33°47'33" N 2019-10-14 3435
009 it Maqu T Male 435 102°10'42" E  33°49'43" N 2019-10-14 3432
004 H Xiahe It Female 4.00 102°42'50" E  34°55'16" N 2019-10-16 3157
015 4t Maqu I Female 3.50 102°18'51"E  34°0921" N 2022-10-10 3531
013 H ] Xiahe M Female 455 102°45'58" E  34°5429" N 2022-10-12 3229
014 E 1 Xiahe T Male 5.25 102°45'58" E  34°5429" N 2022-10-12 3229
016 T Luqu T Male 5.15 102°18'51"E  34°0921" N 2022-10-13 3531
017 it Maqu I Male 4.50 102°09'11"E  33°55'03" N 2022-10-14 3428
018 it Maqu I Female 4.45 102°0837" E  33°55'04" N 2022-10-14 3428
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Fig. 1 Partial mortality occurred among Silver Foxes (Vulpes vulpes)
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Table 2 Monitoring status of Silver Foxes (Vulpes vulpes)
5 Bl i 5 453 Wedst ] (45-H-H)D Monitoring time IR
Collar number Gender (Year-month-date) Monitoring days (d)
015 I Female 2022-10-13 ~2022-10-15 3
017 i Male 2022-10-14 ~2022-10-19 6
016 i Male 2022-10-13 ~2022-10-24 12
002 1 Female 2019-10-14 ~2019-10-26 13
013 M Female 2022-10-12 ~2022-10-25 14
004 M Female 2019-10-16 ~2019-11-20 36
008 it Male 2019-10-14 ~2019-11-18 36
001 it Male 2019-10-15 ~2019-12-03 50
009 i Male 2019-10-14 ~2019-12-17 65
007 I Female 2019-10-13 ~2019-12-31 80
010 I Female 2019-10-12 ~2019-12-31 81
018 M Female 2022-10-14 ~2023-04-09 177
014 JifE Male 2022-10-12 ~2023-08-04 300
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Fig.2 Relationships between survival duration of Silver Foxes (Vulpes vulpes) and terrain factors
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Fig.3 Relationships between survival duration of Silver Foxes (Vulpes vulpes) and climatic factors
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Table 3 Results of stepwise multivariate regression analysis

RbFHEL R PRt R L FEMGT
. Unstandardized coefficient ~ Standardized coefficient e . Collinearity statistics
i T4iteE WEN
Model EES PRt iR 5 28 T statistic ~ Significance e I R T
Regression Standard ) Variance inflation
coefficient error B Tolerance factor
&% Humidity -4.79 1.93 -0.52 248 0.04 0.83 121
s LevE
291 Average annual 33.85 41.00 0.22 0.83 043 0.50 2.02
temperature
134K Elevation -0.17 0.16 -0.28 -1.04 0.33 0.51 1.96
& Constant 889.67 589.46 1.51 0.17

3 g
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Bl6 M IBIE BRI Pl AR SRR A 28
Fig. 6 A Silver Fox Vulpes vulpes with tracking collar and its fresh feces
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