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Table 1. The frequency of occurrence of wintering waterfowl species in different kinds of
habitat in the Honshu areas, where neither hunting nor feeding is conducted. The
frequency of occurrence (%) was calculated by dividing the number of observed are-
as by the number of study areas in each habitat.

g % =B i S it MO EEENE IBEREE aRERIN
Habitat Open sea Bay  River mouth Shorelake Inland lake Inland river
ff it

?\?o.ﬁof sfdy areas 7 25 16 11 168 103
asHv Branta bernicla 14.3 8.0 6.3 0.0 0,0 0.0
2 H Y Anser albifrons 0,0 0.0 0.0 0.0 1.2 0.0
evs A4 Anser fabalis 0.0 0.0 0.0 9.1 1.8 0.0
2TNIFaw Cygnus olor 0.0 0.0 0.0 9.1 0.6 0.0
FFANIFay Cygnus cygnus 0.0 0.0 0.0 18.2 2.4 7.8
INIFay Cygnus columbianus 0.0 0,0 0.0 18.2 1.2 3.9
vIVHE Tadorna tadorna 0.0 0.0 0.0 9.1 0.0 0.0
FYEY Aix galericulata 0.0 4.0 0.0 0.0 19.0 3.9
2 HE Anas platyrhynchos 71.4 40.0 56.3 45. 5 63.7 72.8
e Anas poecilorhyncha 14,3 68.0 68.8 81.8 60. 7 87.4
aKe Anas crecca 0.0 52.0 56, 3 100, 0 58.3 92.2
PEIHE Anas formosa 0.0 4,0 0.0 18.2 10.7 7.8
avnE Anas falcata 0.0 40 125 18.2 1.3 1.5
Ahavhze Anas strepera 0.0 12,0 37.5 18.2 15.5 21.4
eEFYHE Anas penelope 0.0 40.0 75.0 45.5 27.4 57.3
TAYAEFY Anas americana 0.0 4.0 6.3 0.0 3.0 3.9
AFHHTE Anas acuta 0.0 44.0 62.5 54.5 26.8 61.2
NyERHE Anas clypeata 0.0 16,0 31.3 36.4 25.0 28.2
Fynvo Aythya ferina 0,0 28.0 43.8 54.5 24.4 17.5
2v/undo Aythya fuligula 0.0 28.0 31.3 36.4 18.5 23.3
AXHE Aythya marila 0.0 4.0 25.0 18.2 2.4 4.9
JobE Melanitta nigra 28.6 12.0 0.0 0.0 0.0 0.0
vo—F&*v 279 Melanitta fusca 28.6 4.0 0.0 9.1 0.0 0.0
YIYHE Histrionicus histrionicus  28.6 4,0 0.0 0.0 0.0 1.0
wA Yol E Bucephala clangula 14.3 40,0 3.3 36. 4 0.6 .9
12744 Mergus albellus 0.0 8.0 6.3 36.4 6.6 10,7
IITAY Mergus serrator 42,9 40.0 25.0 9.1 0.0 1.0
AoTAY Mergus merganser 0.0 0.0 12,5 9.1 6.0 19.4

W | B 8 21 17 22 23 21

No. of specises observed
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Fig. 1. The frequency of occurrence of wintering waterfow! species in different kinds of
habitat in the Honshu areas, where neither hunting nor feeding is conducted. The
frequency of occurrence (%) was calculated by dividing the number of observed
areas by the total number of study areas in each habitat. The number of study
areas is as follows: T open sea, 25 bay, 16 the mouth of river, 11 shore lake, 168
inland lake, 103 inland river.
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No. of species
3
1

Y=2.05+3.33 log X
N=137, r=0.7533, P<Q0.001
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Fig. 2. The relationship between the area of lakes
and marshes and the number of species of win-
tering ducks in Honshu in 1984. The lakes and
marshes where hunting or feeding is conducted
are excluded.
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Fig. 3. The relationship between the area of lakes
and marshes and the number of of individuals
wintering ducks in Honshu (1984). The lakes
and marshes where hunting or feeding is con-
ducted are excluded.
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Fig. 4. The relationship between the area of lakes
and marshes and the number of individuals of
wintering ducks in Honshu (1988). The lakes
and marshes where hunting or feeding is con-
ducted are excluded.
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2. JERFDH - JEAGEE, JERERH - G0N, R - JEMAEHO 3RS RIT A v A e O AN
DHBENRICHE.

Table 2. Effects of feeding or hunting on the number of waterfowl species in the lakes
and marshes of Honshu.

i M Area
o X 4

Category of area 1-9ha 10-49ha

N Range  Mean*S. E. N Range Mean=S. E.
FERFR - JERAEH
No hunting, 75 0-12 3.07%0. 29 32 0-11 4,380, 54
no feeding
FERFB - 4AfH
No hunting, 14 1-14 5.07%0. 95 4 8-12 10. 25+0. 85
feeding
FER - JEFAH
Hunting, 4 1-5 2.00£1.00 5 0-3 1.60=£0. 60
no feeding

223, JEFFSN - JELAMH, JENFDN - A0, TP - JERRMHO 3 XAHURIc B A 4 v T OB &
MO EEE I HA,

Table 3. Effects of feeding or hunting on the individual number of waterfowl] in the lakes
and marshes of Honshu.

i B Area
i o® X 4
Category of area 1-9ha 10-49ha
N Range Mean=S. E. N Range Mean%S. E.
FEFFR - FERAH
No hunting, 75 0-4,350 218.15+64.83 32 0-7,462 $00.63260. 22
no feeding
FEFFDH - $8H
No hunting, 14 16-41,515 3,465.29£2929.64 4 931-6,106 3,753.25%1,205.22
feeding
¥ - JE4AH
Hunting, 4 1-93 42, 75+20, 39 5 0-341 79. 80%65. 66
no feeding

(Mann-Whitney U=322, z=—2 328, P<0.05 for 1 ~9ha, U=9, z=—2 815,
P<0.01 for 10~4%ha, FHIRSE). BIMEHIBICED B DEBHEEV E o1 5 T & A
ShTHD. —hH, FROEEBICo VLTI, JEFRM - FEATHBE L Fr - JERHEEE L O3l
EHET LIk - THOMENS, TRk, BHREERK L ~haltiiciE
BEEFED SNLVA, 10~49hallfi TIIFHMBO A MGV (U=100, 2=
1. 140, P<0.05 for 1 ~9ha, U=33, z=-—2,163, P<0.05 for 10~49ha, GHIKRE).
FREERERERDEI B EBREBEhTV S,

S ¥, BT AL THS (R3). BB 3B TE, B@RICHH
b o> TR OEEKRIEREROZh L D ERITE Y (U=280, z=—2.767, P<0.01
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for 1 ~9ha, U=15 z=-2.466, P<0.05 for 10~49ha, GHIRE). Hic/hifkio
B TR, BEROMEKIIIERN - EREHoThoI0ELIEICbEL TV S, Fic
M AHETIR, FRBOMEKI, | ~9hallif TRIEFMBOZTh LD ARICDL
QI > TWIEWAS (U=108, z=—0.950, P>0.05 FMHIKRE), 10~4%halthifTi3f
FiBLLTWS (U=30, z=-2 244, P<0.05, MHRE). FEMBOREKORD I
BHOBAIY bHEETHY, FHOBER, B L TLy bMiEMcL TR E
FicHasLw,

FRICHd 2 @AY, MEKE S/MNIRBURTHO A IS Bh > L OREN TS
B0, THhizH3BE HREL > LA DE b o EIRDE2TVEESD
CRFBH, FEAMBOREMEIL, 1 ~9halliT4, 10~4%haT5). &/, 554,
FRLUAOERMHEL hbhb-> TO a5 5. 4HKkid, K0 E OBWAEMEIRIC
FABELTHILENSH B,

E #

1. BXFBOL&MIBUEL SEEHOLSHAOHAEBTITR TS [(HY - AE-~IFavH
LE—-FHEE| OKROS B, 1984FE LCI98EORKIcE SV T, (VEIORBLEL, Q#E
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2. BBOBFIc>WTIR, 374y, /o€, ¥o-F+rro, v/ Y HeED AL, Ak
PHBOBRTHON, —H, =H Y, E¥ 24, ~7F 2 9¥3FE, RESOMHEH» oKL
OB, ANE TORAKRICAERL TV, BOEVWEHICTATWEDE, = FE, ALFE,
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HE, ®cvnvo, Fvrsaonvo, 2XHEDIF/b, RBH» SAHBEOR)N, #iBicE TILL
HRLTWE, (3744 bEVWHEHTR NN, ENARRBRNREBO#MHTH 1. v
ITAYRNEL SKREROMBICET, #7744 3FEO» SAEOFNPHEBIcETEON
fo. & N U RAE, RERE, WEERNIITA S hichs, WEBEIALATRDE. - 12
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DOHEMMSED S h, ERNAKEZVEES O EEMERT A EMPOMITE - 1,

Y =2.05+3. 33logX

logN=1.72+0. T7logX (1984$F) % 7:i2

logN=1.47+0. 56logX (1988%F)
4. RERBBOEMIchrboY, #vheHOLEMNE L OCBERENNE ¢ 3 Exbh -
fo. R, 10~9ha D #IBR TR E BAMEERICBRD S8,
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The relationship between habitat characteristics and the abundance of
waterfowl

Hiroyoshi Higuchi', Hidenori Murai',
Shinichi Hanawa?, and Satori Hamaya'

1. Preliminary analyses were made on (1) the habitat preference of waterfowl species, (2)
the relationship between lake area and the abundance of waterfowl, (3) effect of feeding
and hunting on the abundance of waterfowl. The data were obtained by the volunteer
members of The Wild Bird Society of Japan, who census the waterfowl all around Ja-
pan on January 15 every year.

2. Four species, the Brant (Branta bernicla), Black Scoter (Melanitta nigra), White-
winged Scoter (M. fusca) and Harlequin Duck (Histrionicus histrionicus), occurred in
sea habitats such as open sea and bay. The White-fronted Goose (Anser albifrons),
Bean Goose (A. fabolis), and Swans (Cygnus olor, C. cygnus, C. columbianus) were in
freshwater habitats such as shore lakes and inland rivers. Three species, the Mallard
(Anser platyrhynchos), Spot-billed Duck (A. poecilorhyncha), and Common Goldeneye
(Bucephala clangula), occurred in the most extensive habitats from open sea to inland
lakes. The Green-winged Teal (Anas crecca), Falcated Teal (A. falcata), Gadwall (A.
strepera), Wigeon (A. penelope), Pintail (A. acuta), Shoveler (A. clypeata), Pochard
(Aythya ferina), Tufted Duck (A. fuligula ), and Greater Scaup (A. marila) occurred
from bays to inland lakes and rivers. The Smew (Mergus albellus) also showed wide
habitat preference, but appeared mainly in shore lakes and marshes. The Red-breasted
Merganser (M. serrator) occurred in open sea, bay, and shore lakes, while the Common
Merganser (M. merganser) was found from the mouths of rivers to inland lakes and
marshes. The Mandarin Duck (Aix galericulata) appeared in bay and inland lakes and
rivers, but inhabiled mainly inland lakes.

3. The relationships between lake area (X) and the number of species (Y) and individu-
als (N) were shown by the following equations.

Y =2.05+3.33logX (r=0.753, P<0.001)
logN=1.72+0.77TlogX (r=0.657, P<<0.001, based on 1984 data)
or
logN =1.47+0.56logX (r=0.501, P<C0.001, based on 1988 data)
However, there were no significant relationships from 1988 data between lake area and
the number of species.

4. There were more species and individuals in the lakes where people fed them than in the
lakes with the same area where they were not fed. Fewer species and individuals were
found in hunting areas than in non-hunting areas.

1. Research Center, The Wild Bird Society of Japan, 2-24-5 Higashi, Shibuya-ku,
Tokyo 150

2. Conservation Division, The Wild Bird Society of Japan, 1 -1-4 Shibuya, Shibuya-
ku, Tokyo 150



