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Table 1. Study areas of swans, geese and ducks in Fukui 1978 1999
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Mergus merganser 16 2
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Fig. 1. Annua change in the numbers of species and individuas (@),
and in the observation density (b) of ducks recorded in Fukui.
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Fig. 2. Mean observation density of duck species recorded in Fukui -
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Fig- 3-1. Annua change in the observation density of duck species recorded in Fukui.
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Fig. 3-2. Annual change in the observation density of duck species recorded in Fukui

(continued) .
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Table 4. Annua change in the number of species and the observation density of ducks recorded
in main study areas in Fukui (1978 1999).
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1972 1983

1982 8 16,500 1983 10 10,769 1984
14 19,075 3 10.7 / 15,448 |
1983 2,080
1990 1993 4 2,736 1994
4 2,278 1995 4 2,780 1996 5 1,949
1997 3
38 4.7+ 1.7(SE) |/
924 2,207 1,752+ 414 (SE)/
1989 1999 11
07 2.4+ 0.5(SE) / 0 135
57+ 14 (SE)/
39 6.3+ 0.3(SE) /
1,326 4,840 2,999+ 244 (SE)/
1978 1983 1984
1978 1 3 67
1983 1989 1990 1997 1999
7 2 6 3.3+ 0.5(SE) / 16
147 63+ 18 (SE)/
1997 1987 1996
13 6 13 9.3+ 0.6(SE) /
1,907 5,358 3,704+ 286 (SE)/
4 11 6.9+ 0.4(SE) /
1,128 6,490 3,515+ 344 (SE)/
1986 1992
4
2 10 5.3+ 0.4(SE) /
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34 1,074 321+ 222 (SB)/ 1983 1,074

300 400 4
1987
1978 1979 1989
13 05 2.5+
0.3(SE) / 0 304 106+ 23 (SE)/
1978 1981 4 1991 2
21 5 0 2 0.8+ 0.4(SE) /
0 41 13+ 8 (SE)/
6 14 9.2+ 0.4(SE) / 1984 14
9
541 8,347 1,799+ 338 (SE)/
1,000 86.2%
1985 8,347 1,500
4
6 14 10.1+ 0.5(SE) /
732 5,977 2,738+ 309 (SE)/
1985 4
2 12 8.9+ 0.5(SE) / 8.0
27.9%
110 2,069 741+ 109 (SE)/
1985 4
5 11 7.8+ 0.3(SE) /
163 3,993 1,199+ 215 (SE)/ 1988 1992
1982 4
4 9 6.8+ 0.3(SE) /
283 3,665 1,436% 171 (SE)/
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1978 1982 1984
1989 4

2.
1970 1999 30
() 0.999 (r=0.995)

(r=0.987) (r=0.977) (r=0.930)

0.992
1978 1999 22

() 0.615
(r=0.466)
() 0.843 (r=0.638)

(r=0.619) (r=0.550) (r=0.513)

0.969

2.
Table 2. Correlationships of change in the number of individuals among duck species.
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1948 1997 25

1998 Tadorna tadorna Histrionicus
histrionicus 23 1970 1999
1972 1992 33

1992 A
ythya valisineria Aythya baeri Polysticta stelleri B
ucephala albeola Aythya collaris Mergus squamatus

Aythya affinis
Clangula hyemalis 1992
1992 2
1992
8 14

10,769 19,075

4 1985
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1) 1970 1999
2) 1970 1999 30 23
15.8 / 16,956 / 7.1 /nal
1985
1985
3)1978 1999 22
4)

5)

6)
)
8)
9

10)
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Annua changes in the numbers of species and individuals
of ducks recorded in Fukui

Y oshito Ohsako

1)Annual changes in the numbers of species and individuals of ducks were analysed on the
basis of the results of the duck censuses conducted from 1970 to 1999 in Fukui.
2)A total of 23 duck species was recorded for 30 years from 1970 to 1999. On yearly
average, 15.8 species, 16,956 birdsand 7.1 birds’ha were recorded. The numbers of
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species and individuals, and the observation density al increased gradualy until 1985 and
went constant from then on.  Mallards, Spot-billed Ducks and Green-winged Teds
predominated in the density. The density of many species altered around 1985.

3)The numbers of species and individuals, and the observation density were high in Lake
Suga, Hino River and Ozutsumi Pond on average for 22 years from 1978 to 1999.

4)The annual change in the number of individuas counted in al Fukui depended on the
numbers of Mallards, Spot-billed Ducks, Green-winged Teals, Eurasian Wigeons and
Tufted Ducks.

5)The annual changes in all Fukui depended on the numbers in Lake Suigetsu and Obama
Bay in the number of species and on in Hino River, Obama Bay, Lake Suga, the
midstream of Kuzuryu River and Ozutsumi Pond in the number of individuals.

6) There were positive and negative correlationships in the number of individuals among some
species.

7)No record of Harlequin Ducks in Fukui might indicate no study area containing the habitat
of this species.

8)The dominance in the number of ducks except the Pintail depended on the relative number
of study areas containing each habitat in Fukui.

9)Many ducks may migrate through or winter around Fukui Techno Port. If so, the range
and points for observation of this study area should be rearranged.

10)It is neccesary to analyse the factors of annual change in the number of individuals and the
observation density of ducks in comparison to climate and habitat changes and hunting
pressure.
1. Fukui Nature Conservation Center. Minamirokuroshi 169-11-2, Ono-shi,
Fukui 912-0131
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