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Recently the ecological approach in the ornithology is actively carried out in our country,
and the estimation problem of the number of wild fowls becomes also very important one.
The methods used for this purpose are capture-recapture method, line transect method and
direct enumeration method. However, it is well known that they have also their own defects
respectively.

Our problem is to estimate the number of Japanese Great Tits in winter when they don’t
make their territories. In this case line transect method is applied but it gives usually under-
estimate. Therefore we came back to the origin of the problem, and decided to use the random
walk method. Of course, this method does not directly give the solution of the problem, but it
shows clearly the difference between the line transect method and the random walk method.

We made the survey at Senbonmatsu Field in Tochigi Prefecture by using the ordinary
line transect method and random walk method in which taperecorder devices to catch the cry of
Great Tits were disposed in the field.

The relation between the direct counting method and the recording system method was
analyzed. On the other hand, the simulation methods were carried out in more actual situa-
tions and the results were compared with the above-mentioned random walk method.
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Gate, E. 0@ [7], 8] 85505, HECHUBLLVAEDBD o THIRSBLVL, YV 4
U T7EESTERBDLIRENEDODSDICERLIZHITH 5.
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ANBOBE, BHERET —7 R BINIFEREAZER2DIHI ST, LLTT
—7C 1 HERCEEINTOIBRFERARFTHHLG D> Td 1EIEFTELIZE DMB—IZABS
HRBICIFEHE RO TE DR E STz,

e 2
A H 12 412 H 1598 14108 #
I — R I I 1 @ I ® I o I B I B I @ I B I &
B 5 8 13 2 0 7 3 10 3 12 5 7 9 3 4 17 7 5 130
& T 9 1 9 0 0 5 1 1*1 9 9 3 10 1 1 10 6 3 79

(@) I 39_TYPa~x, *EFE CEEh

*HoGF RN ek &, PHBEARE (WL 1HERBLR, S0l EE
U & BT oD 5) kg iz, BRXKR0.6 2ZHWTHAUKZBIEL,

_ 1
™=T%0/06 _ 039
LB, FERE0.6 RERNE X2
_ 18 _
a= 120 =0.65
Th 5.
£ 3
X 0 1 2 3 4
P . 677 . 264 . 051 . 007 .001

W B O < [BIE BT RTICT I m @ Poisson HAICHES D LT 5 &, RAFOHK X
L, ZOWRPIR3IDIIREE, LoRkesabhbkdie, HfFHEIIC 3EL LB L BE
Riz b, B2 25ELTABE, BEOKREE, BHEWEDOR BHLIZsD) &,
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110 BDF—7 AU b0 LEENTY 3 23,
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RHTHB, AL TH 1967~68 F£D & X DHEHL 36
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OB E—o RIiCHL T PK ooz tiz A<, R=32 &3+uf, 12 H 12 HiZ 35,
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£ 8
B o#E R FEPEER P R K PK
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0. 9602
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LDYY U HIOEMEEICYSSTE, FRERE MoK, BARBE¥E LHER,
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WER BAE¥S THOR BEREEFARYE KPP BofKdEdFci o,

HHC B S TRFEFTORBTFIARFESTE S olz. UENASWAEHBFRCZSIAR
RELIOBBERPELIT.

2 3 x ®

[1] WREL : BROLE, KFEE

[2] WARER BF-—%: FRHEIRECBEOERBIECHECHRE, BERWIOEAKEERHES
OBFF, R 42 4 EWREE.

[3] Yapp, W.B.: The theory of line transects, 1955 Bird Study vol. 3,

[4] Royama, T.: The Theory and Practice of Line Transects in Animal Ecology by means
of Visual and Auditory Recognition, 1960, |I|f2E# vol. 2, No. 14.

[5] Skellam. J.G.: The Mathematical Foundations underlying the Use of Line Transects in
Animal Ecology, Biometrics, 1958,

[6] Masuyama, M.: An Ornithological Application of Line-Grid Sampling, Rep. Stat.
Appl. Res., JUSE, vol. 5, No. 1, 1957,

[71 Gate, C.E., Marshall, W.H. and Olson, D.P.: Line Transect Method of Estimating
Grouse Population Densities, Biometrics, 1968,

[8] Gate, C.E.: Simulation Study of Estimators for the Line Transect Sampling Method,
Biometrics, 1969,



120

[9]
[10]
[11]
[12]

[13]

FAHBEFRTER £19% 25 1972

Pearson, K.: Problem of the Random Walk, Nature, 72, 1905,

Kluyver, J.C.: A local probability problem, Proc. K. Akad. Vet. Amst. 25, 1905.
Rayleigh, Lord: On the problem of Random Vibrations, and of Random Flights in
One, Two or Three Dimensions, Phil. Mag. 37, 1919,

Chandrasekher, S.: Stochastic problems in physics and astronomy, Rev. Modern Phys.,
15, 1943. '

Skellam, J.G.: Random Dispersal in Theoretical Populations, Biometrika, 38, 1951.



