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The Research on the Flocking and
Behavioral Frequency of Golden Pheasant and
Temminck’s Tragopan Based on Camera-trapping

LI Jingjin'*, WANG Xiangjun**, QI Yixuan', PENG Honglin’>, GUO Yidong*, WANG Chuanhua'"

(1. College of Biology and Pharmacy, China Three Gorges University, Yichang 443002, China;
2. Adminitration of the Dalaoling National Reserve in the Three Gorges, Yichang 443000, China)

Abstract: Flocking behavior is a common and important ecological habit of birds to adapt to their environment. Golden
pheasant ( Chrysolophus pictus) and Temminck’s tragopan ( Tragopan temminckii) are both classified as Class Il protected
wildlife in China and considered near-threatened species. As sympatric species distributed in the central region of China,
however, there is still a lack of comparative research on their flocking activities and frequency of various behaviors in different
seasons. Therefore, from April 2021 to April 2024, 98 camera traps were deployed in Dalaoling National Nature Reserve
in Hubei Province. The deployment was mainly carried out by referring to the kilometer grid method and combining it with
the specific distribution of the research objects. For the first time, a systematic analysis was conducted on the seasonal
differences in sex ratio, flocking, and behavior types of golden pheasant and Temminck’s tragopan. The results showed
that (1) the ratio of females to males of the two species of pheasants is the highest in winter and lowest in autumn.
(2) The flocking size of the two species of pheasants mainly ranges from one to three. (3) Among the non-flocking type of
the two species of pheasants, the one male pattern has the highest frequency of occurrence in the four seasons. For the
two species of pheasants, the main flocking pattern in winter is the male group. (4) The main behaviors of the two species
of pheasants in the four seasons are moving and foraging. In winter, the frequency of moving behavior accounts for a rela-
tively high proportion for the two species of pheasants. (5) The relative activity index shows that both species of pheasants
have the highest intensity of activity in the spring (reaching peak activity) , while their activity intensity is lowest during the
autumn. This study could provide scientific basis and reference for the conservation management and ecological research

of the two species in this region.
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Figure 1 Schematic diagram of camera traps deployment sites in Dalaoling National Nature Reserve , Hubei Province
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Table 1 Definition of non-flocking and flocking activity pattern for Temminck ’s tragopan and golden pheasant

HAl W87 = 7L
Type Activity pattern Definition
E[ PN One male PRI B B AR B A
Non-flocking HHE One female B0 LT B B A A1
PAMEIERE Male group TE R — DX Sl 1 2 B DA 1 B A e 1
APEMERF Female group T[] — DX 2l 1 2 O DL ) AR PR A
i Wi HEXF Male female pair FE TR — DX, A 1 A It 1 S AR e L[] 5 Bl
locki
Flocking B Miced gondor group TET DB LS SR AN | S B DL L SO, 15— —
* e 2 HE AN 2 22 W
BEAFHE Mother-child group e — X3k, 1 HE PR AT 400 1 B Db A AT sl I AR AR B A A

R2 AEREMIIERBIITALE

Table 2 Behavior types of Temminck

’s tragopan and golden pheasant

(P ES 15 9 tiik
Behavior type Behavior description
T £ Foraging KIBLALAET, AT OAE . HSC R, 8 SR s LU TR 75 s 7
{5 Moving WUMZSERE S, 12 EAELTAMBHLETRG 2o ok, TEfe s DU B B, EOAATE | B . BRBRAN K474
R Resting SBURFEARS | 3T BRI E AT
5 Vigilance 16 T ARG S B b RS S RIS it A
SR8 Courtship A M A R A Bl

2.3 Hiorbr
2.3.1 ABXESIRE IR
38 12 AH XTI 29 BE 45 %X (relative activity index,
RAD) 73 H7 AN ] 25 5 2116 510 X R 2T 3 4 1 356 2l i
(515 A R RN VA
R, = N/D x 100%,
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B, D FoR LRI AE [ —4F BE N A9 0 57 A 250 8 A s
o RAVEBROR R IR e 5 A 2 ey o
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ST 25715 £1 1 B 0 RN LT A HE SRR TS S AT
SRR 4 2% 57B5F, SE ) F Kolmogorov-Smirnov K 5545
PR BT B A0, 2 BTG 2850 A i
SEFEAS ek g, A IS R O g, i K a = 0. 05,
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Figure 2 Classification of the number of independent detections by camera-trapping
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Table 3 Number of independent detections of two pheasant species in different years and seasons

LIRS Chrysolophus pictus

LG FaHE Tragopan temminckii

] P
- #E  ER  KE 4% At kF  HRE KE &% 4t
Spring Summer Autumn Winter Total Spring Summer Autumn Winter Total
2021-04—2022-03 38 8 3 9 58 27 10 10 14 61
2022-04—2023-03 57 26 2 18 103 55 16 6 33 110
2023-04—2024-04 88 6 1 11 106 92 16 7 5 120
11 Total 183 40 6 38 267 174 42 23 52 2901

3.2 ZLEERRS L fh it i Ak e

PIRRHEZR I MR LI fEE 22 5. EA
75, 2T A HRNG 55 21 I HE 1) A T bk 1 B = 5 7
FKZE , PIRP S ME M R IR (36 4)
3.3 ZLBIERRSRIZL I f et SR RERL

21 WS ARG AR R AN AR T U3 21 M o
R LR AHEEFE A 1.2.3.6 H4Fp2kE
R, PIRMHESSERFA A LI L ~ 3 HOo . 411

FRXGEETERAA 1 ~ 6 L, MA%R R 6 HURn S HyfE
RAXTEE A AN A S 4E 1 0. 94% F 1. 72% (3K 5) .
3.4 ZLMEERASFNELNE f HEAS Rl 2= Y i i S AR
BEILIR

TR 2 e & 2 2 DL B I R AR B O
F LU IEHE XS AE 4 A 2T B R UL B MERE A SR
K (F6), FEANFH PIFIHESAEEEREE 5 7=
HE BT VK e e X8 R I (6 7) o R 2R il AR
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Table 4 Sex ratio of males and females of two pheasant species in different years and seasons

- LI ERRY Chrysolophus pictus 211 faME Tragopan temminckii
ﬁiﬂiﬂ TE 2 &L K ait TE 2 ®E &% ait
Spring Summer  Autumn Winter Total Spring Summer  Autumn Winter Total
2021-04—2022-03 1:2.4 1:0.6 1:1.0 1:6.5 1:2.2 1:7.0 1:9.0 1:2.3 0:14.0 1:6.7
2022-04—2023-03 1:15.8 1:6.0 1:2.0 1:23.0 1:11.2 1:2.9 1:1.2 1:0.8 1:19.0 1:3.1
2023-04—2024-04 1:2.5 0:6.0 0:1.0 1:13.0 1:3.1 1:9.0 1:0.9 1:1.3 1:4.0 1:4.6
AT Total 1:3.6 1:3.7 1:1.5 1:12.3 1:4.1 1:5.6 1:1.5 1:1.4 1:18.7 1:4.1

RS WHERERREMDARETERBFINRA IR E SEt

Table 5 Frequency of occurrence and percentage of flocking size of the two pheasant species in different seasons of different years

LI REHRRS Chrysolophus pictus 218 fAHE Tragopan temminckii
IR %ﬁﬂﬁ@ BT BT
Time period Flnojkmg Frequency of occurrence 7 /% Frequency of occurrence & /%
e kE HE KR A% 4l R gF  @E KR &% A Rt
Spring  Summer Autumn Winter Total Spring  Summer Autumn Winter Total
1 30 6 2 6 44 75. 86 24 10 7 14 55 90. 16
2 5 0 0 1 6 10.35 1 0 3 0 4 6.56
3 2 0 0 1 3 5.17 2 0 0 0 2 3.28
2021-04—2022-03 4 1 1 1 1 4 6.90 0 0 0 0 0
5 0 1 0 0 1 1.72 0 0 0 0 0
6 0 0 0 0 0 0 0 0 0 0
AT Total 38 8 3 9 58 100.00 27 10 10 14 61  100. 00
1 49 24 1 13 87  84.47 50 14 4 27 95 86. 36
2 6 2 1 4 13 12. 62 5 1 1 5 12 10. 91
3 2 0 0 1 3 2.91 0 0 1 1 2 1.82
2022-04—2023-03 4 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 1 0 0 1 0.91
A1t Total 57 26 2 18 103 100.00 55 16 6 33 110 100. 00
1 81 6 1 9 97  91.51 84 13 7 5 109 90.83
2 5 0 0 1 6 5. 66 8 3 0 0 11 9.17
3 1 0 0 1 2 1. 89 0 0 0 0 0
2023-04—2024-04 4 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0
6 1 0 0 0 1 0.94 0 0 0 0 0
AT Total 88 6 1 11 106  100. 00 92 16 7 5 120 100. 00

EREE ST R ILE 3 FIE 4. KKK SR WA ¥ =60.2,df=3,P <0.01; PEHERE, * = 16. 48,
HES A IUHE | PICHE R B bE R BE AR R I SREE 442 dfF=3,P <0.01. 2008 A HEAY 8 35 /K78 - I
W B Z IR B AR AERASHE ¥ =168.85,df=3,P<0.01; 9N, x* =24.3,df =3,
FKSE N PNME, % = 199.79,df = 3,P < 0. 01 ; P, P<0.01; APEMERE, = 11.4,df=3,P<0.05,
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Table 6  Frequency of occurrence and percentage of flocking activity patterns of the two pheasant species in different seasons of different years

ZIRERXG Chrysolophus pictus

LM FAHE Tragopan temminckii

B S HRCTTIDEN B H B
Time period FlUCkini activity Frequency of occurrence 5 H% Frequency of occurrence i H/%
pattern . .
%% HF HFE 4% it R 5z s ®E &% 4if  Rato
Spring  Summer Autumn Winter Total Spring  Summer Autumn Winter  Total
P
HPERERE 3 0 0 2 5 35.71 2 0 1 0 3 50. 00
Male group
sl 0 0 0 0 0 0 0 1 0 116,67
Female group
—
l:/[EAIEXf ale vai 3 0 0 0 3 21.43 0 0 1 0 1 16. 67
2021-04— ale female pair
2022-03 NN
TR
WEHEIERE 2 0 1 1 4 2857 1 0 0 0 1 16,67
Mixed gender group
BB
2 2 14. 2
Mother-child group 0 0 ? 0 0 0 0 0
it
8 2 1 3 14 100. 00 3 0 3 0 6 100. 00
Total
Y
HEERERE 8 1 1 5 15 93.75 3 0 0 4 7 46. 67
Male group
$&ﬂ#ﬁ¥ 0 0 0 0 0 0 2 1 0 3 20. 00
Female group
e
HI\T[FX: ale pai 0 1 0 0 1 6.25 2 0 1 2 5 33.33
2022-04— ale female pair
2023-03 )
e
MR B 0 0 0 0 0 0 0 0 0
Mixed gender group
REAFRE
Mother-child group 0 0 0 0 0 0 0 0 0
At
8 2 1 5 16 100. 00 5 2 2 6 15 100. 00
Total
P
HEERERE 1 0 0 2 3 33.33 4 1 0 0 5 45.45
Male group
SAEERE 0 0 0 0 0 0 0 0 0 0
Female group
B
f/?:?ﬁj le pair 5 0 0 0 5 55.56 4 0 0 0 4 36.36
2023-04— ale female pair
2024-04 -
VR
A 0 0 0 0 0 0 0 0 0
Mixed gender group
RRAFRE
Mother-child group 0 0 0 ! .11 0 2 0 0 2 18.18
it
7 0 0 2 9 100. 00 8 3 0 0 11 100. 00

Total
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Table 7 Frequency of occurrence and percentage of non-flocking activity patterns of the two pheasant species in different seasons of different years

ZIJEHRAY Chrysolophus pictus

I fi] B gt sl =X ISR Frequency of occurrence

Time period Non-flocking activity pattern i /%

= ES k= X2 Gt Ratio

Spring Summer Autumn Winter Total

PIHE One male 23 3 2 6 34 77.27
2021-04—2022-03 Ui One female 7 3 0 0 10 22.73
A3 Total 30 6 2 6 44 100. 00
PIE One male 45 21 0 12 78 89. 66
2022-04—2023-03 HIUHE One female 4 3 1 1 9 10. 34
A1 Total 49 24 1 13 87 100. 00
PIHE One male 61 1 8 76 78.35
2023-04—2024-04 M One female 20 0 1 21 21.65
A1t Total 81 1 9 97 100. 00

2118 f1HE Tragopan temminckii

P ] B E|eS e pipe H ISR Frequency of occurrence

Time period Non-flocking activity pattern i /%

= CES e s At Ratio

Spring Summer Autumn Winter Total

P One male 22 9 6 14 51 92.73
2021-04—2022-03 M One female 2 1 1 0 4 7.27
At Total 24 10 7 14 55 100. 00
PIHE One male 37 12 3 27 79 83.16
2022-04—2023-03 U One female 13 2 1 0 16 16. 84
AT Total 50 14 4 27 95 100. 00
P One male 78 6 4 4 92 84. 40
2023-04—2024-04 HIUHE One female 6 3 1 17 15. 60
AT Total 84 13 7 5 109 100. 00

@i TS o B
(a) One male (b) One female (c) Mother-child group

A

DA\ Gy =

(&) MRS T (o) MR (D kR
(d) Male female pair (e) Mixed gender group (f) Male group

B3 AERSampmirREmEsEsaX

Figure 3 Typical non-flocking and flocking activity patterns of golden pheasant
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(f) Mother-child group
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Figure 4 Typical non-flocking and flocking activity patterns of Temminck s tragopan
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Figure 5 Comparison of relative activity intensity of two pheasants in different years and seasons
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Table 8 Frequency of occurrence and percentage of behavior type of the two pheasant species in different seasons of different years

ZIRERXG Chrysolophus pictus

L FaHE Tragopan temminckii

i i) e B AR
Time period  Behavior type Frequency of occurrence  H% Frequency of occurrence /%
%% HFE HF %3 mf R %53 @3 g 43 4 Rae
Spring  Summer Autumn Winter Total Spring  Summer Autumn Winter Total
i £ Foraging 21 2 2 4 29 50.00 5 2 3 2 12 19.67
3% Moving 12 6 1 5 24 41.38 13 6 5 5 29 47.54
2021-04— VKB Resting 1 0 0 0 1 1.72 4 1 0 3 8 13.11
202203 5 Vigilance 3 0 0 0 3 5.18 5 1 2 4 12 19.67
KA Courtship 1 0 0 0 1 1.72 0 0 0 0 0
&1t Total 38 8 3 9 58 100.00 27 10 10 14 61  100.00
5 £x Foraging 27 17 0 9 53 51.46 12 3 4 15 34 30.91
2% Moving 24 9 2 9 4 42.72 30 10 2 15 57 51.82
2002-04— VKB Resting 1 0 0 0 1 0.97 1 1 0 0 2 1.82
2023-03 R Vigilance 2 0 0 0 2 1.94 10 2 0 3 15 13.63
KA Courtship 3 0 0 0 3 2.91 2 0 0 0 2 1.82
£ Total 57 26 2 18 103 100. 00 55 16 6 33 110 100.00
B Foraging 33 5 1 5 44 41.51 24 5 1 0 30 25.00
{3i %% Moving 48 1 0 6 55 51. 89 39 10 6 4 59 49.17
2023-04— VKB Resting 4 0 0 0 4 3.77 8 0 0 0 8 6. 67
2024-04 g Vigilance 2 0 0 0 2 .89 17 1 0 1 19 15.83
K18 Courtship 1 0 0 0 1 0.94 4 0 0 0 4 3.33
&1t Total 88 6 1 11 106 100.00 92 16 7 5 120 100.00
4 it F1I8 (Lophura nycthemera) '™ /) 52 BEFURB AR ) , A~ 1K

FEAIEFE S R oA LI 1) 14 o R 2K ] P B0
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AT o Fof ] 5 4
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IF, B M2 2 5 S R0 T 2, 5 n 4 2 g XU
PRAP DX P AR AEZE G637 U MR L1 ~ 3 ]
H . AR SR EHE(Syrmaticus humiae)™ |

B b WG I B R AT BB« (1) 38 B A A
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