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Abstract

Abstract

Keywords : great cormorant, Phalacrocorax carbo, Kinmen, population trend, daily

activity pattern, feeding behavior

A. Background

Kinmen is located on major bird migratory routes of East Asia. Among many
migratory bird species recorded in Kinmen, great cormorant (Phalacrocorax carbo) is
the species with large population size and special notions. In recent years, the wintering
populations of great cormorant on Kinmen islands had more than 5000 individuals. The
scene of tremendous flying flocks back to their roosting sites at dusks is unforgettable
for bird watchers and ordinary people. Therefore, the wintering population of great
cormorant has become a focal attraction of eco-tourism in Kinmen. In order to have a
better understanding on the ecological habits of wintering great cormorants in Kinmen,
we conducted this study from March 2005 to December 2005. The objectives of this
study were to: (1) estimate the temporal trend of great cormorant population size on
Kinmen Islands, (2) investigate the daily movement and daily activity pattern of great

cormorant, (3) study the foraging behavior of great cormorant.

B. Methods
Total counts of cormorant individuals were conducted at least twice a month in the
five roosting sites in Kinmen. The daily movement, daily activity pattern, and foraging

behavior of cormorant were studies by focal sampling.
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C. Major findings

(1) The breeding grounds of the wintering great cormorant populations in Kinmen are
highly likely located in Siberia and the Northern and Northeastern parts of China.
On their trips from breeding grounds to Kinmen, they should stop at suitable
habitats on their migratory routes for about 1-3 months.

(2) The daily range of cormorants that foraging individually in lakes was mainly limited
to their roosting sites and nearby waters.

(3) The cormorants that foraging on sea had a wide range of movement and might reach
10 - 20 km away from their roosting site.

(4) The depart times of great cormorants foraging groups from their Tzi Lake roosting
site were mainly between 6:30 and 9:30. The foraging groups might avoid departing
their roosting site at the flow of sea tide.

(5) The average duration of diving bouts for the lake-foraging cormorants was 18.25 sec,
mostly diving bouts were between 5 sec and 30 sec. The success foraging rate of
each diving bout was 3.16%.

(6) The great cormorants in Kinmen adapted two distinct social foraging tactics:
“wheeling foraging” and “whirling foraging”, which were used in coastal water and
open sea respectively.

(7) Tilapia spp. are the main foraging species of the cormorants that fish in the lakes of

Kinmen. The cormorants that fishes in sea mainly foraged on species of Mugilidae.

D. Recommendations

(1) The roosting sites of great cormorants were all located within the boundary of
Kinmen National Park and under well protection. The national park headquarter
should continue its protection of and reduce disturbance to the roosting sites.

(2) The wintering great cormorants in Kinmen might come from or stop by infested
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Abstract

areas of avian influenza in East Asia. Monitoring its population health and studying
their migration routes are in high demand for successful prevention measures of
avian influenza.

(3) Sampling and monitoring of avian influenza virus in bird droppings should be
continued.

(4) The national park headquarter should continue to isolate the Tzi Lake roosting site
of great cormorants and stop care of injured wild birds before next summer.

(5) Bird watching should have no risk of having avian influenza. There is a need to
educate the local communities.

(6) Researchers and workers should undertake appropriate measures to prevent avian

influenza.
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2004/12/06 06:35  06:50 40 06:50  13:05 8.5 357 14.8
2004/12/07 07:35  07:50 340 07:40  13:54 5.7 359 16.4
2004/12/08 06:50  07:05 330 08:29  14:43 7.3 19 15

2004/12/09 08:13  08:26 330 09:19 15:33 7.0 26 15.6
2005/1/02 07:43  08:10 40 09:37  16:10 4.6 10 8.4
2005/1/05 11:10  11:20 90 12:26  06:24 5.0 40 12.4
2005/1/06 09:05 09:15 50 13:38  07:24 2.1 50 13.6
2005/1/07 10:20  10:25 55 14:50  08:59 5.2 40 13.3
2005/1/08 11:45 11:50 10 15:56  10:08 5.1 40 11.8
2005/1/09 07:05 07:45 30 16:55  11:09 1.2 40 11.2
2005/1/27 08:42  09:04 355 07:01 13:32 2.0 201
2005/1/28 08:50  08:55 20 07:31  14:00 7.9 136
2005/1/29 10:35  10:49 340 08:02  14:28 4.1 154
2005/1/30 13:33  13:38 90 08:35  15:00 10.0 127
2005/1/31 13:59  14:01 80 09:11 15:34 7.8 124
2005/2/01 06:30  06:40 300 09:52  16:13 7.6 107
2005/2/02 06:59  07:11 320 10:40  16:59 10.0 111
2005/2/03 07:08 07:13 ? 11:41  17:54 * *

2005/2/26 06:35  06:41 ? 07:13  13:33 109 114 10.1
2005/2/27 06:25  06:40 300 07:44  14:00 9.6 121 8.4
2005/2/28 06:35  06:45 350 08:15  14:29 6.3 118 9.4

* K K X X X *

2005/3/1 06:20  06:28 320 08:49  15:00 9.0 109 8.6
2005/3/2 06:43  06:48 330 09:27  15:36 3.8 74 10.4
2005/3/3 06:33  06:43 10 10:13  16:20 7.5 124 11.1
2005/3/4 06:14  06:25 300 11:13  17:16 8.0 107 9.0

FATRZERY AF AP AFTE

P TP



s BB EAM (n>500) Er AP REF LFR 3w 2 FALapl FRTHE

2z, 2, 7 — kY ’ L7 1 Nt L . &. ré' -
B 24 #3958 i b i (B F R

PR R (&) P Y R (m/s) ) (C)

2004/11/6 15:06 16:58 290 11:12  17:52 4.3 54 233
2004/11/7 15:40 17:34 310 12:14  18:50 5.4 62 24.5
2004/11/9 16:30 17:25 300 13:21  19:48 4.7 58 24.6
2004/11/10  16:15 17:17 310 14:27  20:43 2.6 205 24.5
2004/11/11  15:34 17:30 280 15:27  21:34 33 197 24.9

s

p g

2004/12/01  16:35 16:40 300 14:58  08:00  0.51 9 19.9
2004/12/02  15:15 16:00 310 15:49  09:45  0.81 12 19.9
2004/12/04  15:00 15:30 260 17:28  11:28 0.5 * *
2004/12/05  14:50 16:00 270 06:00 12:17  0.34 10 19.5
2004/12/06  15:55 16:25 265 06:50  13:05 -0.76 7 19.2
2004/12/07  15:00 15:30 270 07:40  13:54 -1.37 9 19.1
2004/12/08  15:55 16:25 270 08:29 1443  -1.89 9 19
2004/12/09  15:30 16:00 280 09:19 1533 -2.39 7 18.8
2005/1/01 15:45 16:13 270 08:56 1529  0.86 6 16.6
2005/1/02 16:15 17:05 290 09:37  16:10  0.71 3 16.3
2005/1/04 15:40 16:35 280 11:20  17:48  0.17 6 16.1
2005/1/05 15:47 16:38 280 12:26  06:24  -0.37 4 15.8
2005/1/06 16:27 17:05 ? 13:38  07:24  -1.27 4 16.3
2005/1/08 17:24 17:39 50 15:56  10:08  -1.97 6 *
2005/1/26 16:53 17:30 350 18:51  13:04 * 7 *
2005/1/27 17:00 17:55 50 07:01  13:32 * 6 *
2005/1/28 16:53 17:45 50 07:31  14:00 * 4 *
2005/1/29 16:56 17:40 50 08:02  14:28 * 4 *
2005/1/30 16:35 17:30 340 08:35 15:00 * 8 *
2005/1/31 17:00 17:15 340 09:11 15:34 * 7 *
2005/2/01 16:40 17:20 340 09:52  16:13 * 10 *
2005/2/02 16:25 16:55 20 10:40  16:59 * 9 *
2005/2/03 17:07 18:05 10 11:41  17:54 * 9 *
2005/2/25 16:19 16:45 10 06:43  13:06 7.1 114 14.9

2005/2/26 17:29 17:40 10 07:13  13:33 129 116 9.3
2005/2/27 17:23 17:29 10 07:44  14:00 5.8 95 8.6
2005/2/28 17:23 17:38 10 08:15  14:29 9.6 121 9.8
2005/3/1 16:50 16:55 10 08:49  15:00 93 105 10.7
2005/3/3 16:24 16:38 10 10:13  16:20 8.4 118 9.8
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	(1) The roosting sites of great cormorants were all located within the boundary of Kinmen National Park and under well protection. The national park headquarter should continue its protection of and reduce disturbance to the roosting sites.  
	(2) The wintering great cormorants in Kinmen might come from or stop by infested areas of avian influenza in East Asia. Monitoring its population health and studying their migration routes are in high demand for successful prevention measures of avian influenza. 
	(3) Sampling and monitoring of avian influenza virus in bird droppings should be continued.  
	(4) The national park headquarter should continue to isolate the Tzi Lake roosting site of great cormorants and stop care of injured wild birds before next summer. 
	(5) Bird watching should have no risk of having avian influenza. There is a need to educate the local communities. 
	(6) Researchers and workers should undertake appropriate measures to prevent avian influenza. 
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