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Abstract: [Objective] This study investigates the daily activity rhythms and the spatiotemporal distribution
characteristics of suitable habitats for macaques (Macaca mulatta) in Seda County, providing scientific
references for the conservation and research of high-altitude wild populations. [Method] From June 2023 to

March 2024, macaque activity in Seda County was monitored using line transect surveys and infrared camera
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traps. The daily activity rhythm and suitable habitats of macaques were analyzed through non-parametric kernel
density estimation and MaxEnt model. [Result] The results indicated that the daily activity intensity of
macaques was uneven (daily activity difference index a>>0.042), with increased activity observed between 9:00
and 15:00 and minimal activity from 21:00 to 6:00 the following day, demonstrating a diurnal activity pattern
(diurnal index £=0.98). 4 variables, including coldest monthly minimum temperature, wettest monthly
precipitation, land cover type, and range of annual temperature variation, were the main environmental factors
affecting local macaque distribution. Macaques preferred habitats with coldest monthly minimum temperature
and greater precipitation in the wettest month, along with smaller annual temperature ranges, lower precipitation
in the driest month, and smaller daily temperature variations. The suitable habitat for macaques in Seda County
was approximately 697 km* mainly distributed in the southeastern part of the county. The suboptimal habitat
area was about 1 708 km?, mainly located in the eastern and southern parts of Seda County. Within the Nianlong
Nature Reserve, there were only 40 km?” of suitable habitat and 152 km? of suboptimal habitat for macaques.
[Conclusion] The activity of macaques in Serda County was concentrated during daylight hours, and most of
their habitats were located outside the protected area in the southeast of Seda County. Therefore, these findings
suggest that the conservation of macaque in Seda County should also focus on the larger habitats outside the
reserve, and strengthen management and protection during its peak activity period (9:00 to 15:00) to reduce the
impact of external disturbances, such as close human contact on the macaque population. [Ch, 5 fig. 3 tab.
36 ref.]

Key words: macaques (Macaca mulatta); spatiotemporal utilization; daily activity rhythm; habitat;

conservation
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Figure 4 Response curves of macaques’s presence probability to environmental variables
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(9:00—15:00) [ FRAPA .

5 5FXH

[1] WEISS A, KING J E, MURRAY L. Personality and Temperament in Nonhuman Primates[M]. New York: Springer, 2011.

[2] LANKAU E W, TURNER P V, MULLAN R J, et al. Use of nonhuman Primates in research in north America [J]. Journal
of the American Association for Laboratory Animal Science, 2014, 53(3): 278—282.

(3] %, B4R, vl SE AR EE 5 A1), BT RS2 (HARAM), 2024, 49(4): 211-220.
WANG Hong, JI Weizhi, SI Wei. Non-human primate biomedicine and human health [J]. Journal of Kunming University of



55 42 B4 6 1) HRIBAE . @Ik ERRIERY H TG 37 A PO S o3 1271

Science and Technology (Natural Science), 2024, 49(4): 211-220.

(4] EZFM A E )R, ERE AR A4 3 4% 55 [EB/OL]. 2021-02-01[2024-11-01]. https://www.forestry.gov.cn/html/
main/main_5461/20210205122418860831352/file/20210205151950336764982.pdf.
National Forestry and Grassland Administration. List of State Key Protected Wild Animals in China [EB/OL]. 2021-02-
01[2024-11-01]. https://www.forestry.gov.cn/html/main/main_5461/20210205122418860831352/file/202102051519503367
64982.pdf.

[5] UNEP-WCMC. Checklist of CITES Species[M/OL]. Cambridge: [s. n. 1, 2011. https://doi.org/10.5962/bhl.title.44852.

(6] ZFFE, BiRlaal, L i, 45, VA T i 2 7 8l R 5 B8 A3 sl 1 T 52 0], WA poR 2 24l 2024, 41(6):
1142—-1149.
LI Yuying, CHEN Xiangxiang, YING Yishan, ef al. Study on the population density and activity rhythm of wild boar in
Longyou County, Zhejiang, China [J]. Journal of Zhejiang A&F University, 2024, 41(6): 1142—1149.

(7] BRWrhs, 205, WA, &5, a0 22 B AR IS M B S H IS s (0], 28741k, 2024, 44(3): 321-332.
CHEN Xinyang, LI Yaoyu, XIE Peigen, et al. Suitable habitat and daily activity patterns of Ursus arctos pruinosus in Dulan
County, Qinghai Province [J]. Acta Theriologica Sinica, 2024, 44(3): 321-332.

[8] FOODEN J. Systematic review of the rhesus macaques, Macaca mulatta (Zimmermann, 1780) [J]. Fieldiana Zoology,
2000, 96: 1-180.

(9] skFehb. )T RERE (Macaca mulatta) T B&AT A AEZR2EATFE (D). % 1014 K2, 2022.
ZHANG Kechu. Foraging Behavior Ecology of Macaques (Macaca mulatta) in Western Sichuan Plateau of China[D].
Ya’an: Sichuan Agricultural University, 2022.

[10] FEBIGR, 5 gt i, e i, 55, BRI AR 2 R 300 W 0 Re 47 LLUGRAGE I 1% 20715 A2 RS Sl ik ) 73 FC A9 5 ) (0] 45262441,
2017, 37(2): 131-138.
TANG Chuangbin, JIANG Jianbo, HUANG Chengming, et al. Influence of environmental and social factors on activity
rhythm and time budget of macaques (Macaca mulatta) in karst habitat [J]. Acta Theriologica Sinica, 2017, 37(2): 131-138.

(11 p2eBE, HZER, skl vh ERIRAE S AR R [T, 55267741, 2018, 38(1): 74-84.
LU Jiqi, TIAN Jundong, ZHANG Peng. Advances in ecological research regarding macaques (Macaca mulatta) in China
[J]. Acta Theriologica Sinica, 2018, 38(1): 74—84.

(12 SKARPR, B, W AR, 45 RAT IR H 3% 3 35 A 9 2= 1k (00, ) P IS R 27 2 4l (A SR B2 IR, 2023, 41(5):
116—-122.
ZHANG Dongqing, YAN Biao, CHANG Dongdong, et al. Seasonality of daily activity rhythms of Taihangshan macaque
(Macaca mulatta tcheliensis) [J]. Journal of Guangxi Normal University (Natural Science Edition), 2023, 41(5): 116—122.

(13] &4 )IPE & RS (Macaca mulatta) W65 AR DL BETE A S5 AR BERE BT [D]. HEZE: D)1k K2, 2021.
JIN Zuxiang. Study on Vegetation Community Diversity and Habitat Selection of Macaca mulatta Habitat in Western
Sichuan Plateau[D]. Ya’an: Sichuan Agricultural University, 2021.

[14] J54. 5 78K JSUAS e 2l DXCAE ) A i 1 Z2 AR PRI (D] HE2: D)1 fRE R, 2019.
SU Qian. Study on Genetic Diversity of Rhesus Monkeys in Southeast Margin of the Qinghai-Tibet Plateau[D]. Ya’ an:
Sichuan Agricultural University, 2019.

(15] Hrfadl, LA, Rraab, 55, )11VG o SRl X RR A B e 3 1 21y 28 57 [T, B 28224, 2023, 43(6): 676-688.
SI Huangkai, JIN Zuxiang, ZHANG Kechu, et al. Seasonal differences in habitat selection of Rhesus macaques (Macaca
mulatta) in the Western Sichuan plateau region [J]. Acta Theriologica Sinica, 2023, 43(6): 676—688.

(161 ZERRAL. fe J5L e b DXMRATRI BT ¢ I3 A1 R i S PRI g e —— LA ik B 3 (D). AT BB TR7%, 2020.
LI Yuwei. Distribution Characteristics and Environmental Interpretation of Forest Germplasm Resources in Plateau Hilly
Region: Taking Seda County as An Example[D]. Chengdu: Chengdu University of Technology, 2020.

(170 T, BRWI, AR TT. [ 58 i A A D BE DX A 25 R G IR 55 A (B0 3t ) P8 A 8y o 2 e 7 (] AR PROR 27271412,
2024, 41(4): 830—840.
MENG Xueyuan, CHEN Gang, ZHENG Zhiyuan. Spatiotemporal response of ecosystem service value to land use changes
in national key ecological functional areas [J]. Journal of Zhejiang A&F University, 2024, 41(4): 830—840.

(18] MRHEHA, Fi0i, B, &5, PU)I N bR E ARG IXOR A HAG Sl 1 . 2 3t ) P S HORE A9 sl Bz g 90 A AF 5 L.
PSR, 2023, 43(4): 364-377.
LIN Weiming, WENG Yue, A Jia, et al. Preliminary research on daily activity rhythm, habitat use and response to human

activity of large Indian civet (Viverra zibetha) in Bayuelin Nature Reserve, Sichuan Province [J]. Acta Theriologica Sinica,


https://www.forestry.gov.cn/html/main/main_5461/20210205122418860831352/file/20210205151950336764982.pdf
https://www.forestry.gov.cn/html/main/main_5461/20210205122418860831352/file/20210205151950336764982.pdf
https://www.forestry.gov.cn/html/main/main_5461/20210205122418860831352/file/20210205151950336764982.pdf
https://www.forestry.gov.cn/html/main/main_5461/20210205122418860831352/file/20210205151950336764982.pdf
https://doi.org/https://doi.org/10.5962/bhl.title.44852
https://doi.org/10.11833/j.issn.2095-0756.20240170
https://doi.org/10.11833/j.issn.2095-0756.20240170
https://doi.org/10.11833/j.issn.2095-0756.20230506
https://doi.org/10.11833/j.issn.2095-0756.20230506

1272 WroIL R R K A R 2025412 A 20 H

2023, 43(4): 364-377.

(197 A7 QIBA. DU 5T L3 DX A 5 54 204 55 [R) ksl By FBCHOTS 2 O R AFFE (D] s U1 oK%, 2020.

YANG Chuangming. A Study on the Distribution of Snow Leopard (Panthera uncia) and the Relationships with its
Sympatric Species and Livestock Activities in the Gongga Mountain[D]. Chengdu: Sichuan University, 2020.

[20] RIDOUT M S, LINKIE M. Estimating overlap of daily activity patterns from camera trap data [J]. Journal of Agricultural,
Biological, and Environmental Statistics, 2009, 14(3): 322—337.

[21] WRECH, 208, 3%, A58 PUJI/INEE TR R 0 0 A SRR DX AT B2 A I 23 W JRBIFFE LD PUJTI 34, 2024, 43(4): 373-384.
CHEN Zhangmin, PENG Bo, HE Fei, et al. A study on the temporal and spatial patterns of ungulates in the Xiaozhaizigou
National Nature Reserve, Sichuan [J]. Sichuan Journal of Zoology, 2024, 43(4): 373-384.

(22] AR, WAAR, 2R 0a e, 2 T VT Tt 1 58 4 1 R DR A DX R 4 24 ) A B i sl 1 A (0], B 2872 41k, 2022, 42(2):
168—176.

XIE Peigen, HU Juan, LI Tingting, et al. Distribution and activity patterns of wild boar (Sus scrofa) in the Qingliangfeng
National Nature Reserve, Zhejiang Province [J]. Acta Theriologica Sinica, 2022, 42(2): 168—176.

[23] O’BRIEN T G, KINNAIRD M F, WIBISONO H T. Crouching tigers, hidden prey: Sumatran tiger and prey populations in a
tropical forest landscape [J]. Animal Conservation, 2003, 6(2): 131-139.

[24] PHILLIPS S J, ANDERSON R P, SCHAPIRE R E. Maximum entropy modeling of species geographic distributions [J].
Ecological Modelling, 2006, 190(3/4): 231-259.

[25] ¥ 53, K LB R AR AL PRI 3 . DS DA A SRR TE ST (D] MR RIS ARl R 27, 2023.

JIN Yongchao. Habitat Assessment, Priority Areas and Ecological Corridors Identification of Amur Tiger in the Southern
Laoyeling of Changbai Mountain[D]. Harbin: Northeast Forestry University, 2023.

[26] ZHANG Yuke, MATHEWSON P D, ZHANG Qiongyue, et al. An ecophysiological perspective on likely giant Panda
habitat responses to climate change [J]. Global Change Biology, 2018, 24(4): 1804—1816.

[27] # Q0 WY, 26, BEwE, 55 DT DX A0 HIG 3 0 A L TR ik RS E A S b (1], a1 34, 2024, 43(6):
614-623.

YANG Chuangming, HE Xingcheng, LIAO Jing, et al. Daily activity rhythm, distribution elevation, and suitable habitat area
of Panthera uncia in the Gongga Mountain [J]. Sichuan Journal of Zoology, 2024, 43(6): 614—623.

[28] WARREN D L, SEIFERT S N. Ecological niche modeling in maxent: the importance of model complexity and the
performance of model selection criteria [J]. Ecological Applications, 2011, 21(2): 335-342.

[29] 73 K. BRI 1 DORAT LA 6 St (8] 0 FCAFSE (DL KBIN: KA R 2, 2022.

SU Longfei. Study of the Activity Time Budget of Taihangshan Macaques (Macaca mulatta tcheliensis) Inhabiting
Wulongkou Area, Jiyuan[D]. Zhengzhou: Zhengzhou University, 2022.

[30] ENARI H. Snow tolerance of Japanese macaques inhabiting high-latitude mountainous forests of Japan[M]// GROW N B,
Gursky-Doyen S, Krzton A, et al. High Altitude Primates. New York: Springer, 2014: 133—151.

(317 &4, PHR, A5, 55, Bk RGeS X A B I 2 A 7 00 1 A RUBE I 28 A8 A RO 5 e G 2= (D). UM S 3R I
%, 2019, 24(6): 663—677.

GAO Dongdong, DAN Li, FAN Guangzhou, et al. Spatial and temporal variations of net primary productivity at century
scale in earth system models and its relationship with climate [J]. Climatic and Environmental Research, 2019, 24(6):
663—677.

[32] HOU Rong, CHAPMAN C A, ROTHMAN ] M, et al. The geometry of resource constraint: an empirical study of the golden
snub-nosed monkey [J]. Journal of Animal Ecology, 2021, 90(3): 751-765.

[33] HUANG Zhonghao, HUANG Chengming, TANG Chuangbin, et al. Dietary adaptations of Assamese macaques (Macaca
assamensis) in limestone forests in Southwest China [J]. American Journal of Primatology, 2015, 77(2): 171-185.

(34] KR53 BRI Sy IR B A4 7 X, B AT R R WF5E (D] S HE: ZeBoR7, 2014
ZHU Yong. The Risk of Virus Infection and Behavioral: Factors on Pathogen Transmission[D]. Hefei: Anhui University,
2014.

(35] H, XM, TRIErD, 55 BRESROm AT SR L], S s, 2024, 32(8): 1077-1083.

ZHAI Wei, LIU Donghui, XU Zhengzhong, et al. Prevalence, prevention, and control of tuberculosis in monkeys [J]. Acta
Laboratorium Animalis Scientia Sinica, 2024, 32(8): 1077-1083.

[36] BETSEM E, RUA R, TORTEVOYE P, et al. Frequent and recent human acquisition of simian foamy viruses through apes’

bites in central Africa[J/OL]. PLoS Pathogens, 2011, 7(10): €1002306[2024-11-01]. DOI: 10.1371/journal.ppat.1002306.


https://doi.org/10.1198/jabes.2009.08038
https://doi.org/10.1198/jabes.2009.08038
https://doi.org/10.1017/S1367943003003172
https://doi.org/10.1111/gcb.14022
https://doi.org/10.1890/10-1171.1
https://doi.org/10.1111/1365-2656.13408
https://doi.org/10.1002/ajp.22320
https://doi.org/10.1371/journal.ppat.1002306

	1 研究地区与研究方法
	1.1 研究区概况
	1.2 野外调查
	1.2.1 样线调查
	1.2.2 相机布设

	1.3 数据分析
	1.3.1 日活动节律分析方法
	1.3.2 栖息地影响因子及适宜栖息地分布的分析方法

	1.4 数据处理

	2 结果与分析
	2.1 猕猴数量分布
	2.2 猕猴日活动节律
	2.3 栖息地影响因子
	2.4 适宜栖息地分布预测

	3 讨论
	4 结论
	参考文献

