W44 E Chinese Journal of Zoology 2020, 55(5): 552 ~ 559

ETHIZEFEARHR=FHER
I IY R 41E A0 5 4

MM KES

MRS ES TREEWE AL E, bR EmREsbe JEa 100875

WE: ARSI MRS ®R AT LTI I (] RN K 2 [R5 [l 5 0 i v AT A R0
%2019 4E 4 & 6 A, EALE/NETTHIX (40°00' N, 115°26' E) #5155 % ( Crossoptilon mantchuricum) .
AJ3%8 (Pucrasia macrolopha) Fl1¥R#i4E (Phasianus colchicus) HIAE A AR T songmeter H Z5% AL,
X = A HESS G FE AT A 2 AN A IIE SRR R Kaleidoscope 4 (Wildlife Acoustics A F], 3 ED),
AN RV HEF NG 75 3:47 17 N LAHBIINLAS 3= ST B B0, SRl 22 536 h & & HE R 2 1748 0
AR FNIRZIURERI NG 75 o AL AN 75 $R I IS A2 4005, A~ 09 18 A5 SRR IR N 73.32%, 3R 26 08 52.91%:
PRFTUHENS 75 IR IER RN 89.32%, IRINEN 67.36%; 6T XS0 75 B IER R B, XN 8.69%,
BRI N 58.54%. Hitr R EREVERL, $8/R T = FHERION P 48 oS AN BRI A 10 7
ARG I R, (RS IR BN R, A0S RAETERS Y B s, 3R 5538, AJXSFIIRSAETE ZC B
YA — AN g Y 0

R DAY, AT, IRFUME; MSYETHEE, HEhRE

FESHES: Q958  WEARIRIE: A XEHRST: 0250-3263 (2020) 05-552-08

Acoustic Characteristics and Vocal Rhythms of Three Pheasant Species

Using Automatic Recording in Xiaolongmen, Beijing

. . *
HAO Pei-Pei ZHANG Yan-Yun
Ministry of Education Key Laboratory for Biodiversity and Ecological Engineering, College of Life Sciences,

Beijing Normal University, Beijing 100875, China

Abstract: Automatic acoustic recorder is a low-cost, high-efficiency research equipment that can effectively
monitor the activity level of species in a large space range and long-time span. To understand the rhythm of
the Galliformes birds, vocalization of Brown Eared Pheasant (Crossoptilon mantchuricum), Koklass Pheasant
(Pucrasia macrolopha) and Ring-necked Pheasant (Phasianus colchicus) were recorded using 40 automatic

recorders in the Xiaolongmen National Forestry Park during 2019 breeding season (from April 27" to June
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31%). The calls of Brown Eared Pheasant, Koklass Pheasant and Ring-necked Pheasant were extracted based
on human-assisted machine learning. By optimizing the time-frequency parameters of the sound extraction,
the correct rates of call extraction of the Koklass Pheasant and Ring-necked Pheasant were 73.32% and
89.32%, with the detection rates of 52.91% and 67.36%; however, the correct rate of call extraction of Brown
Eared Pheasant was only 8.69% with the detection rate of 58.54%. Peak frequency, syllable duration, number
of syllables and strophe duration were measured for each species. Acoustic characteristics were compared
among species using K-Stest and F-test. The calls of Brown Eared Pheasant were occurred rich in harmonics,
while Koklass Pheasant and Ring-necked Pheasant were relatively few harmonics (Fig. 1, Table 1). Both
breeding rhythms and daily rhythms on vocal activity were compared among species using T-test. In terms of
breeding rhythms, all these three pheasant species had a peak of vocal activity during mating and early
hatching periods (Fig. 2); in terms of daily rhythm, the Brown Eared Pheasant and the Ring-necked Pheasant
had two peaks in the morning and evening, while Koklass Pheasant only had one peak of dawn calling (Fig. 3).
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BN RIS A4 (fast Fourier
transform, FFT), KJE (length) 256 points,
MBI % 1 (Hamming window), Mi{ (frame
size) 100%, E& C(overlap) 75%, M5 #f
# (frequency resolution) 86 Hz, K[E]7#F=
(temporal resolution) 2.902 5 ms. 2 HU# 235 |
ARG RO SUHERS 75 IR I 0T 1 ], AR = MR
(RIS FERRAE B E FH T A A 75 B 3R ) )
WG RS I 2 . I E I 2 H R N
Kaleidoscope Pro 4.0.3 X ff (Wildlife Acoustics
A, FED, MHRES IR, H3RBAM
FERCR & XS AJRG SRS RS 7

Ry Ty X NS P SR AN, K ARFRTEE 1.6 ~ 2.1
kHz. FFEEWFIE]N 5~ 14 s, &9 A& KRG A
0.6 s I BAFNGIL S & . T4 S XG5
BHEAD. WEE MR EIEMERZE, ik
B A5 P (PR AR LA A A AR, i
FHeEE A F AT E 0, FIATA RS



539 FIRIR G . J T B B35 5 BB 78 = Fh A0 I R AE AT A 555

HRE Lh R G e

ARG R R, AR 1.0 ~
2.0 kHz. FFELHFEN 1.4 ~ 1.8 s, AR K
[FIRR A 0.3 s AEufmik /5 & o S SIAAYIN, B pf:
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Table 1 3 species of Galliformes bird chirping characteristics distributed in the same domain

Y TSR (kHz) ERINESEEY) K () TR
Species Peak frequency Syllable duration Song duration Syllable number within song

R 1.599 +0.027* 0.411 = 0.009° 8.919+0.833° 14.1 +1.5%
Crossoptilon mantchuricum 0.680 ~ 2.320 0.145 ~ 0.806 3.100 ~ 17.100 5~30
Sy 1.536 + 0.009° 0.296 + 0.003" 1.581 +0.009° 4.1£0.0°
Pucrasia macrolopha 0.940 ~ 1.980 0.116 ~ 1.097 1.399 ~2.153 4~5
PR 1.014 + 0.003° 0.299 + 0.005" 0.905 £ 0.010° 2
Phasianus colchicus 0.680 ~ 1.550 0.121 ~ 0.592 0.505 ~ 1.126

RPENHSHEL EAMRTFE a0 by ¢ RRPIMRZSHERNEEN, F—58EA EAFRARRrElntEzR, [

—HUEUE A b RN R B R BB IR A7 2 2

The letter a, b, ¢ in the upper right corner of each time-frequency parameter value in the table indicates the significance of the parameter

difference between species. The same letter in the upper right corner of the same column indicates no difference between the values, and the

different letter in the upper right corner of the same column indicates that there is a difference between the values significant differences.
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Fig. 1 spectrogram of three Galliformes species

a. #WEY; b, A138; c. MAHE. a. Crossoptilon mantchuricum; b.

Pucrasia macrolopha; c. Phasianus colchicus.
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Fig. 2 Seasonal rhythm of three pheasant songs (Mean + SE)
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Fig. 3 Daily rhythm of three pheasant songs (Mean + SE)
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