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Abstract
Great cormorant (Phalacrocorax carbo) have been growing on a large scale since they settled on Jokja Island in Lake 
Paldang in 2010. In 2017, 827 breeding nests were found in Jokja Island and the breeding success rate was 2.60±0.23 
per nest. Nestling tree did not show any specificity for the species and was severely damaged. As the nesting materials 
for cormorants, branches and leaves, which were easy to come by around the island, were used. Most of their prey 
were fish in Lake Paldang. The population the great cormorants showed high breeding success rate, indicating that 
Jokja Island was a good site for breeding. Thus, it shows that continuous research for them needs to be done.
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Introduction

Great cormorant (Phalacrocorax carbo) is a diving water-
fowl of 82 cm in size belonging to the family Phalacrocor-
acidae. It is widely distributed in the Amur River basin, 
China, Korea, and Japan in Northeast Asia. In Korea, it is a 
winter visitor, which is seen mainly on the East Coast and in 
the Nakdong River basins (Won 1963). However Since 
their first breeding was found on the west coast in 1998, 
breeding population has been gradually increasing along 
the Han River (KBS Media 2009; Park 2013).

It is estimated that more than 30,000 cormorant were 
found in Korea, which may cause an imbalance between en-
vironment and ecosystem. If cormorants arrive intensively 
in a particular area, there is a possibility that they will result 

in a decrease in freshwater fish stocks or a change in species 
composition (Kirby et al. 1996; Kameda et al. 2002; 
Teruaki and Isida 2012). So, It is necessary to study influ-
ence on food quantity, preying habit, habitat pollution and 
aquatic ecosystem (Warke et al. 1994; Takahashi et al. 
2006).

Jokja Island, which is a large-scale breeding of Great 
cormorant, is located in Lake Paldang and consists of two 
islands, North and South, stretching from north to south. 
The area of the North Island is 51,863.1 m2, that of the 
South Island 6,781.1 m2. The center of the breeding center 
is located at 37.526795°N and 127.307675°E with the 
maximum elevation of 40 m.

Paldang Lake is a water source in the metropolitan area 
and is thoroughly protected from water pollution. However, 
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Table 1. Clutch size and the average number of successfully fledged chicks on the Jokja island 

Clutch size Average no. of successfully fledged chicks 
(no. of chicks per nest)

Total no. of nest 
1    2    3 4 5

No. of nest 3    60    66 9 1 2.60±0.23 139 

Fig. 1. Breeding nest of the great cormorants at the northern end of the 
North Island in Jokja island.

there is concern that the water sources may be contaminated 
by feces since cormorants continue to breed there. This 
study aims to investigate the breeding status in Jokja island 
and provide information on the increase and spread of the 
populations.

Materials and Methods 

The survey was conducted four times from April 2017 to 
August 2017. The first survey (April 20, 2014) and the 
third survey (June 24, 2017) were conducted to observe the 
size of population and the number of nests outside breeding 
sites. The second survey (May 9, 2017) and the fourth sur-
vey (Aug. 10, 2017) were conducted to inquire the breeding 
status in the breeding sites.

Breeding status were recorded population size and the 
number of nests by observation through a field scope 
(Swarovski 85T, 25-60) and a binoculars (Kowa 8×42) out 
of colonies. The population size and the number of nests 
were measured three times and the mean value was 
obtained. Inquiries in the breeding sites were conducted 
twice on May 9th during the breeding period and on 
August 10th after breeding. We checked in the colony that 
nests number, clutch sizes, nest size, kind of nestling tree 

and diet. 
Investigation on the nest size and the material analysis 

was performed on 11 nests, including 4 intact nests that fell 
down to the ground, and 7 nests that remained on the nest-
ling tree with a tapeline. 

The Nest location and the species of nestling tree were 
investigated in 75 easy - access trees. Taking count the 
number of the nest and the height of the nest its height were 
measured from the ground using a range finder and a 7.5 m 
tapeline.

The extent of the damage of nestling tree was divided in-
to 0, 25, 50, 75 and 100% levels.

All the prey vomited or dropped prey and the food remain-
ing in esophagus or crop of dead chicks carcass were inves-
tigated for identifying the species and measuring their size.

Results and Discussion

Most of the Great cormorant in Jokja Island were breed-
ing in the northern end of the North Island (Fig. 1). 
Egrets-Little egret, Great egret, Grey heron etc.- were 
breed in the southern part of the island where nut pine trees 
were cultivated. The number of the nest of great cormor-
ants was 827, and the number of the nest of Ardeidae was 
Little egret 261, Great egret 5, Grey heron 2, Cattle egret 2 
and 1 Black-crowned night heron. Total number of breed-
ing pairs in Jokja island were 1,098 pairs. The number of 
the nests consists of 75.32% of Great cormorant’s, 23.77% 
of Little egret’s, 0.46% of Great egret’s, 0.18% of Grey her-
on’s, 0.18% of Cattle egret’s, 0.09% of Black-crowned 
night heron.

It is assumed that cormorants began to breed in Lake 
Paldang in 2008, and they have settled in Jokja Island since 
2010. In 2017, the breeding success rate of each nest in 
Jokja island was 2.60±0.23 (Table 1), which was higher 
than the that of 2.51±0.10 at Jeziorsko reservoir in Poland 
in 2014-15. That of the breeding succession population in 
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Fig. 2. Large breeding group of great cormorants in Jokja island.

Chuncheon Soyangho was 2.57±0.24 (Park 2013; 
Janiszewski et al. 2017). These results show that Jokja 
Island is a good site for Great cormorants’ breeding.

The kind and size of the nest materials, branches of the 
trees such as cherry tree, Acutissima, Pine tree, and Alder 
tree, and stem of Reed, Corn, Cattail, and Perilla were used 
as external nest materials. The interior of the nest was made 
of Cattail, Pine leaves, Mongolian oak, Acutissima leaves, 
plastic bags and cord, The lengths of the nest material were 
402.8±175.6 mm for the branches and 323.8±198.5 mm 
for the herbage stem, and the mean lengths were 
392.7±201.8 mm. branches and leaves, which are easy to 
come by around the island, were used. The number of ma-
terials used in the nest was 316 and 79.17% of the material 
was made of branches. The outer size of the nest was 
560.9×465.5 mm and the height was 216.4 mm. The in-
ternal size of the nest was 278.0×226.0 mm and the height 
was 40.0 mm. The size of the nest was somewhat smaller 
compared to the point of 0.7-1.0 m in the foreign countries 
(Dement’ev et al. 1966).

The nestling trees of cormorants were consisted of 44 
Pine trees (58.7%), 7 Japanese larchs (9.3%), 7 Mongolian 
oaks (9.3%), 5 nut pine trees (6.7%), 4 Acutissima (6.7%), 
3 Pitch pine trees (4.0%) and 5 other trees (6.7%). Most of 
the trees in the breeding area are used as nestling trees It 
shows that there’s no special preference for the pine trees. 

And The DBH of nestling trees were was 299.56± 
47.04 mm and the number of nest per each nestling tree was 
5.95±3.41. The mean height of the nest from the ground 
was 10.23±2.62 m, the mean height of the lowest nest was 
7.22 m, and the mean height of the highest nest was 13.63 
m. 

Related with influence on nestling tree, It was found that 
most of nestling trees were suffering serious damage. 44 
trees used in the nestling tree, 37 of them (87%) were 
withered. In the first year, they were used in the form of the 
branches, which causes about 10% damage of trees. Over 
more than 2 years, trees have lost the chance of spreading 
new branches and have started to die off by excretion. In the 
third year or more, they suffered serious damage. There was 
no difference in the severity of damage caused by the species.

As a result of the analysis of the prey collected from the 
breeding area and the dead body, the size of the prey varied 
from 10 to 30 cm. The species of prey were: Skygager 

(Erythroculter erythropoterus), Bass (Micropterus salmoides), 
Bluegill (Lepomis macrochirus), Catfish (Silurus asotus), 
Oriental weatherfish (Misgurnus anguillicaudatus), Carp 
(Carassius auratus), Minnow (Zacco platypus), Steed barbel 
(Hemibarbus labeo) They were found to inhabit around the 
Jokja island. 

Park et al. (2009) reported in the study of fish fauna and 
community structure in Paldang Lake that various fishes 
lives in Lake Paldang. As a result of the prey survey, it was 
found that the cormorants of in Jokja Island have used fish 
around the breeding site for their prey. In addition, Keller 
(1998) showed similar results in the study of great cormor-
ants’ praying in Bavaria. He said that the species of fish 
were varied and its size ranged from 9 to 28 cm. However, 
the proportion of fish used as food does not match that of 
the fish inhabiting in the same site, which seems to be re-
lated to fish’s inhabiting habit and hunting success rate of 
cormorants.

Jokja Island has good conditions for cormorants breed-
ing because there is little human interference and it is easy 
to find prey around there. There is also no competing spe-
cies and no natural enemies, which is a favorable condition 
for breeding. Due to these conditions, the great cormorants 
in Jokja Island form a very large breeding group and they 
are constantly reproducing (Fig. 2). Thus it is necessary to 
continuously inquiry how the reproductive populations of 
great cormorant in Jokja island will change in the future, 
and the effects of cormorants bleeding on the water quality 
and its impact on fish resources should be studied 
continuously.
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