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Field Observations on the Behavior of Wintering Black-necked Cranes

(Grus nigricollis) at Roosting Sites in Caohai, Guizhou
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(D Research Center for Biodiversity and Nature Conservation, Guizhou University, Guivang 550025, China; @ Nelson Institute for

Environmental Studies, University of Wisconsin-Madison, WI 53706, USA

Abstract: Time budget and behavioral rhythm of animals can be regarded as a kind of behavioral adaptation
to environmental conditions. The Black-necked Crane (Grus nigricollis) use fixed roosting sites during
overwintering periods and have a daily behavioral pattern of flying out from the roosting sites in the morning
to forage and flying back in the evening to roost. To explore the time budget and factors influencing this
behavior during different periods of winter, a field study by means of instantaneous scan sampling was
conducted on the flight and behavior patterns of Black-necked Cranes at seven roosting sites at the Caohai
wetland. The field observations were conducted in the whole winter, which divided into three periods: early
winter (Nov. 9 - Dec. 31), mid-winter (Jan. 1 - Feb. 21) and late winter (Feb. 22 - Mar. 31). Based on the
known behavioral spectrum of Black-necked Cranes and previous observation results (Li et al. 2005), crane
behavior at roosting sites before the morning departure and after the evening return was classified into 8
categories and 14 types (Table 1). One-way analysis of variance (ANOVA) was used to test the time
differences of the daily departure and return flights between three periods of winter. The results showed that
both departure and return times were significantly different between the three periods. Compared with early
winter, the departure time from roosting sites was delayed in middle winter and advanced in late winter (mean
times: 7:34, 7:40, and 7:13 in the morning), while the return time to roosting sites became gradually later
throughout the winter (from 17:12 to 18:15 in the late afternoon) (Fig. 2). A Chi-square R x C table test was
used to compare patterns of the departure and return times from roosting sites as well as the behavioral
differences before departure and after return between different periods of winter. There was a significant
difference of the behavior before departure among early, mid, and late winter (F = 1 768.25, df = 12, P <
0.01), so as to the behavioral differences after their return to the roosting sites (/' = 793.98, df =12, P < 0.01).
The behavior of the cranes before the morning departure and after the evening return was significantly
different in the early winter period (F' =2 723.16, df = 6, P < 0.01), mid-winter period (¥ =1 979.48, df = 6, P
<0.01), and late winter period (F =5 098.18, df =6, P <0.01) (Table 2). The occurrence frequency of various
types of behavior in the crane roosting population within 80 min before morning departure and 90 min after
evening return were recorded. For the 80-minute period before the morning departure from the roosting site,
maintaining (34.32%) and resting (32.38%) were the dominant behaviors, while foraging (43.04%) and
resting (23.68%) were the dominant behaviors within the 90-minute period after the evening return (Fig. 3).
The Pearson correlation coefficient was used to test the correlation between the flight times and the sunrise
and sunset times. The departure times were significantly related with sunrise time (» = 0.832, n = 48, P <
0.01), while the return times were weakly correlated with sunset time (» = 0.353, n = 47, P < 0.01). Multiple
linear regression analysis was used to test the effects of temperature and humidity on the departure and return

time changes. The difference between the sunrise time and the crane departure time (Y1) was affected by
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humidity at the time of the departure (W) (Y1 = 0.469 - 0.625W, P < 0.05). The difference between the sunrise

time and the crane departure time (Y1) was inversely proportional to humidity at the time of departure (W).

The difference between the sunset time and the crane return time (Y2) was affected by mean daily temperature

(T) (Y2 = 1.231-0.107T, P < 0.05). Our results can be meaningful and useful for further exploring the

roosting behavior of Black-necked Cranes as well as their behavioral adaptations to human disturbances.

Key words: Black-necked Crane, Grus nigricollis; Wintering period; Roosting site; Activity rhythm; Caohai
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Fig. 1 Location of study site (Field observation spots in Caohai National Nature Reserve)
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Table 1 Categories and definitions of roosting behaviors of wintering Black-necked Cranes
at the Caohai Wetland
e 175 X 17 Rtk
Category Behavior definition Behavior Description

kS Resting

i Foraging

1& 7] Motion

f#£5% Maintaining

oy Alert

ngay Sounds

4¢3} Flight

HAth Others

¥l 7. Stand
S, Resting

520 OIS

Resting on the ground

& Foraging

73l Walking
¥k Washing head

AAAAA

B3] Preening
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51y Hooting
Mg ME Calling
43} Attack
UK Eviction

HAth Others

FRR B XURR G ST, 1A 3)) Using one leg or two legs to stand, motionless
SKHEFHF B, 135537 The head is buried in the back feathers while standing still
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Resting in a dry place in a position similar to brooding
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Eating food, handling food (throwing, pecking, etc) and swallowing
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SR TRV DAL D= I DI e o i 2P S ]

Standing upright, raising wings or shaking wings before and after exertion
F% [ &2 HIAE 2P B Combing feathers repeatedly with the beak

SR L 3l Sk B ) R B2 At g 7

Straightening the neck, turning the head, and looking around or when scared

75 AN KA B 8 LR RS Y Making a single or a few loud sounds

SR _EAPRE, A ARSI Raising the head and calling regularly
DAL A B #5242} Ritual threat and fighting behavior
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Fig.2 Time statistics of departure and return times of Black-necked Cranes from roosting sites in different

overwintering periods at the Caohai Wetland

R2 HEEHEIFESRBLY L CERRRETANERER
Table 2  Statistical significance of behavioral patterns of departure and return times of black-necked cranes

from roosting sites between different overwintering periods at the Caohai wetland

xf b 4H RIifE H i PE

Comparison group Chi-square X? Degree of freedom df P-value

RE NG N N EED)

. 1768.25 12 <0.01
Return (early, middle, later)
K GF B B 657.02 14 <001
Departure (early, middle, later)
WA CRtl TKED 276543 7 <0.01
Early (departure, return)
" .
FP"H Cliti, RED 203233 7 <0.01
Middle (departure, return)
H
JEH CRli. ’ED 5123.12 7 <001

Later (departure, return)

P<0.01 ZHR%EE. P<0.01 significantly different.
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Fig.3 Time budget of Black-necked crane behavior before departure and after return
from the roosting sites in early winter
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Fig. 4 Time budget of Black-necked crane behavior before departure and after return

from the roosting sites in mid-winter
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