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Masatoshi Yui: The Census Method of the Woodland Bird

Population During the Breeding Season
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Table 1. E-t1#BickT 2
Seasonal change of number of
1967
R e Species _ T - : [
V. 1ll~14 V,zz.—vzai VI.6~9 | VI 20««24E
17 A ¥ Ewmberiza spodocephala 34 37 37 37
207 g4 = Cettia diphone 23 35 28 26
3 7 Ak oo~ 5 Turdus {flzryéolaus 24 24 24 24
4 2 v X 4 Awthus hodgsoni 2.5 9.5 9.5 2
5 v ¥ oY h 35 Parus major 8 8 7 7
6 v N Erithacus cyane 7.5 7.5 7.5 7
7 A4 v Zosteropus palpebrosa 6 6 6 6
8 &k & ¥ v Emberiza cioides 6 6 9 8
9 = A Lantus bucephalus 4 4 4 2.5
10 = 2 Y u Trudus sibivicus 5 5 5 5
1ok A T A Ewmberiza fucata 2 ’ 2 2
12k 7 7 Parus ater 2 3 3 3
13 = e 51 Caprismulgus indicus 2 Z 2 2
14 = i i Aegithalos candatus ¢ i 0.5 1
15 V&AL a6y A4 Phylloscopus occipitalis 2.5 2 1.5 0.5
16 =4 A ¥ & & Miscicapa lativostris 0.5 0.5 0.5 0.8
70k % v F 2 Turdus dawma 1 1 1 1
18 7 # 4 F5  Dendrocopos major 0.5 0 1 2
19 # 2 Phasianus colchicus 0.5 0. 0.5
200 3 4L 7 ¥ Y Sturnio sturnia o 0 0 1
20 ¥ 7w ¥ F  Scolopax vusticols 1 1 1
22 sk b b A M Cuculus sp. 1 1.5 15 2
28 & ¥ % & Streptopelia orientalis 1 1 i 1
24 3 ¥ a4 4 Bambusicola thovscica 1 1 1 i
25 A& A ¥V v ¥ Gallinage hardwickii 1 1 !
26 A A Garrulus glandarius 1.5 0.5 0 0
27 w7 b5 A Corvus levaillantii 1 1 1 1
28 7 ¥ & # ¥ Accipitridae 1 1 1 1,
29 4 7 v Eophona personala 0.5 5 0.5 0.5
2 = Total 147.0 1 163.0 154, 5 153.5
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Table 2. BREEHIZET 28EHIEDE (28ha)
Number of breeding territories in Takizawa (28 ha)

BAHE O 0H
Number of breeding territory in

bt % Species
1970 1971
t @ ¥ U Hypsipeltes amaurotis 13 18,5
2 vy a9k 3 Parus major 10 16
3 7 2 Y Emberiza spodocephala 8 11
4 7 A oo~ 5 Tuvdus chrysolaus 7.5 9.5
5 7 v v 7 1 Turdus cardis 7.5 8.5
& 4 77 W Eophona pelsonate 5 8
7 E 7 Lawnius bucephalus 5 5
8 x + 7 Aegithalos caudatus 1.5 5
9 5 s R Garrulus glandarius 2 5
10 & ¥ % v Strepilopelia ovientalis 1 5
WL Yvawd gy Terpsiphone atrocandain 2 4
12 = v 5 Dendrocopos kizuki 2 3
18 b 3 v 7 3 Turdus daumn 2 3
4 o 7 4 2 Cettia diphone 3 2
15 = # v 4 & Miscicapa lativostris 5 2.5
16 7 % % Dendrocopos major 2 2
17 & 7 F Y Sturnus cineraceus 1 2
18 v Phasianus colchicus 1 2
19 & #H 5 Parus atey 2 2
20 F v 4 & Muscicapa narcissing 2 2
21 Hvaw s A Pericrocotus roseus 1 1.5
22 FA 3 v x N Acrocephalus avundinaceus 1.5 1.5
23 7 U x4 Jynx torquilla 1 1.8
24 A v o Zosteropus palpebrosa 1 1
25 = 7 7 Parus atricapillus 0.5 1
26 o A7 ¥ U Sturnia sturnia LB !
227 v 7 A4  F Porzana fusca 1 1
28 7 7 v 9 Strix wralensis 0.5 0.5
29 &b b F AH Cuculus sp. 4 4
30 A v T v v Chioris sinica 1 0
& B Total 92.0 129.0
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Table 8. PG HIZ L OEG )

Ratio of unmated territories to the total number of territory in Fuji

species g e DEORCARDEOR gy
o % Species Year | No.of No. of Its ratio
i territory lunmated terr,
oA Y Emberiza spodocephala 1968 51 4 7. 8%
9 7 A4 2 Cettia diphone 1967, ’48 42 3 701
7ok 3 Turdus chrysolaus 1968 24 17 4,2
v A4 Awthus hodgsoni 1968 i2 1 8.3
Va9 h 5 Parus major 1967, 68 20 0 )
a o ) Brithacus cyane 1967 4 o 0
A v w Zosteropus palpebrosa 1968 6 0 0
oA Y ou Emberiza civides 1968 & 0 0
oA T h Emberiza fucata 1968 3 o ¢
= H T Parus aler 1667, 68 5 0 0
]
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Table 4. 730130 BRIEEME M 0L
Ranking of easiness for application of the territory mapping method
it ),:‘ e | - : -
It{alﬁzﬁ{g b % Species

&7 J 4 A Cettia diphone VA LD A Phylloscopus occipitalis
A A 3YEY  Acrocephalus arundinaceus VY a9 7 A Pericrocolus roseus

g[ HJH»-

Very easv

o v Y Erithacus cyane
7 A ¥ Emberiza spodocephaln s o4 ¥ u  Emberiza cioides
1k A 7 H Emberiza fucatu v ow 2 A4 Awnthus hodgsoni
C(m;it)-ifélv 7 o~ 5 Turdus chrysolaus g oay 73 Turdus cardis
easy o1 & & Muscicapa narcissing WvawF gy Terpsiphone aivocaudato
v 3 F U Hypsipetes amaurolis
5 Parus major =S il 5 Parus ater
& Miscicapa latirostyis E 7 Lanius bucephalus
Occa- <« 3 ¥ u  Twrdus sibiricus 4 # v Eophona personala
dft}ﬁ?ﬁév a4 B Y Sturnia sturnia # A 2 Garvulus glaondarius
d U N N Streptopelia orvientalis
HbgtgmRe | = o A Asgithales caudatus £ Y u  Zosteropus palpebrosa
Con;};&iaxgly b5y S Turdus dauma o 4% Dendrocopos kizuki

difficult | v # # 5  Dendrocopos major

S = Cuculus canorus & b oM F A Cuculus poliocephalus
Impossible | w  #  #  Caoprimulgus indicus
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Table 5. iz V¥ X EHEHR & £ OISBEMBR
Census effectivity and its 95% confidential limit
b c | N . - TR S
i Study area B = Fuii l ‘h'%rakgzang
di A A . . I g% B O 2 W & 5 Ge bk
# M Young plantation | mSﬁirftti fi)(:dM }&girﬁ fl)é(i b
o O e e - . . . -
8 Vegetation Avea 1 | Area Il mixed mixed natural
o ¢ plantation forest
VT . B - ! | Crown 10 Crown 25
i ), 31, ; 2 o~ [ B et
# @ Tree height (m) 0.3~1.5 4 | Floor 3.5 | Floor M
I Year . ' i ‘
Species el | 1967 | 1968 | 1967 | 1968 | 1967 1968 | 1967 | 1968
7 # 2 101, 2 13.3 93,0 92.9 105. 5 78.1
Emberiza spodocephola £22.4 +£13.4] £11.2 £ 6.4 +26.3 +20.5
7 7 A4 Z 0 197,8  |104.4 {1010 98.6 103 7 88. 8
Cettia diphone +27.5 15,5 +£11.8 £ 9.6 e :
7 bil A 5 65.7 127.5 53.7 97.2 49,7 63.2 59.2 65,5
Turdus chyysolaus 30,20 25,6 4114 20,9 7 b 429.8 +£37.8
B M x A4 116,11 95.6 83.5 84,7
Anthus hodgsoni £53.7) +£34.4 +£21.83 +£11.9
B o J 68.5 | 57.2
Erithacus cyane +23.4 £14.5
X 2 =] 77,4 75.4
Zosteropus palpebrosa +34,2 441,01
YooY . v hF 120, 9 66,9 125.9  |119,4
Parus major £62, 5 13,9 4£23.00 £17.6
B ; o o] 154, 6 134, 4 97.0 120, 8
Ewmberiza civides 459, 7 +66.1 418,90 £20,0
k Vel 7 ; =
Parus ater 41.3 55.8 81,5 66,6
& & 7 Al 95, 3 114.8
Emberiza fucata 430, 1 £48.3
E iy a4 1 66,5 40,0 33,2 20. 6 47,1 82,9 77,0
Lanius bucephalus b +23.8 4246 x18.5 7 o +33,80 429.7
7 3 v ]
Turdus sibivicus
7 = T 3
Turdus cardis
- 3 N 1}
Hypsipeles amauroiis
H v
Eophana pevsonata
lf‘ . |~ 51'. ) _:\—_
Muscicapa narcissing
o3 v F g v
Terpsiphone atrocaudate
b S T - S
Miscicapa latirostvis
= La 3
Dendrocopos kizuki
7 A 7og
Dendrocopos  majoy
) oo R
Garrulus glandarins
A 7 4
Pericrocotus roseus
x . SN
Aegithalos caudatus
3 7 b a R
Turdus dawma
+ v /N b
Streptopelia orientalis

¥ Note 1 EISIASIEM, For conditions see summary.
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Table 6, # & ¥ 4 X Song &}
Censusg effectivity for song record
Y “ﬁ *ﬂ_‘,  Study area ‘ ER it A
A AR Study 2 { i A Takizawa
P N B A8 bk
& Young plantation G » >
R 1 £ P © Stratified Stratified
AN g5} Vegetation T o
Area 1 | Area T mixed mixed
R oo forest forest
...... E— : I I | ! |
o = .. Year oy 1968 | 1967 | 1966 | 1967 | 1968 | 1967 | 1968
Species S ! ; i | i
7 & Y Emberiza spodocephala 29,3 43,80 27.9] 43,0 73.27 28.3
& 7 4 A Ceitia diphone 97,81 104,41 10,0 98,6 103,71 88.8
THh oo~ T Turdus chrysolaus 6.0 1 2.9 8.9 7,91 11.8 .81 18,8
voov A4 Awnthus hodgsoni 46,41 44,90 61.7| 61.4
je Vo Erithacus cyane 68,51 57.2
Yool T Parus major . 54,80 13,31 37.0] 16.7
oY e Emberiza civides 32,051 83,61 34,50 28,7
A oA 7 h Emberiza fucata 50,07 53,3
w02 Turdus cardis 36,6
Eophona personate . 40,7
Muscicapa narvcissing 51,8 7
Terpsiphone alrocandaia 59, 2
- Pericracotus roseus 103.7
- Streptopelia ovientalis
b H % Parus aley 66, 6
b2g same with Table 5,
Prrers (1963) SR OBATERIT S > T2 /Y
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Table 7.

BELH3E

BRI RE 264 B

g

T BRI B 5 B O —Rk

D xR KRR

x2 tests of homogeneity of relative dominance values in census record
of the three dominant species in relation to the time of day

(1) Area I, VL 30~VL. 17, 1967
i | ]
B 21 Time of day | 5:22 5:29 5:34] 7119 7:29) 9:56/10:18/12:16/14:3316:10/18:04/18:15
é : i
FE 4 Species RERERERERERERERERERERERE Total
7 . A b 34 2923 2528 26|25 241 20 16/ 15 1812 131 18 18] 20 22| 19 20,23 24| 16 18| 253
Ewmberiza spodocephala e o e - e : s
” «/7* Ry aQl 1 18l % Y 1T 1 12 1307 1 2
Cettia di[)hone 1719]1617:18 1812016/ 1011117120 9 91112 1414121311316/ 1112 168
- + S T4, A1 5 210 1 |
Turdus chrysolaus 1013141111012 510, 4 7] 6 8 6 9 8121011 9141011 8 112
i } |
Total 61 l 53 56 50 | 34 38 27 38 % 4 42 50 38 533
; i
d.f.=22 ¥2=17, 56< 5% (Py.50)
(2) Arvea fI, VI. 13 VI 1, 1968
B %l Time of day | 5:200 5:33| 7:43| 7:50] 7:55110:31|13:30|18:441 15:55 | 17:57
i ) i i
¥ 4 Species REREREREZRETRETRE ElR E| R E|Total
7 & Y b ool ag el s P I R R oo ool o7 anl oas
Emberiza spodocephala 29 29| 38 35 34 31 33 31 28 32| 22 221 25 23 29| 17 220 27 30| 284
v 7 A 2 A . T J 8 v ol 10 ;
Cettia diphone 12 100 10 12 10 11} 10 11} 12 12 9 8 8 8 11 10 8 12 11 101
T bl N 7 1 oy P ETEY G P BRI ;
Twrdus chrysolaus 10 120 14 15 11 13 11 1817 13 8 9 7 9 12012 9 14 12 117
] | {
Total st 62 | 85 | 54 | 57 | 39 40 | 82 ‘ 39 ! 53 l 502
! t i
d. f.==18 x4=9, 23< 5 (Po.os)
¥ MNote) B @ &% A4 Recorded number in census,
B @B A . Expected number in 2% test.
Table 8. VO H DI, HBOAD B & E (3
The time of sunrise and sunset, and the diurnal time
gspan at the two study areas
HOoBR W A ! oo H o A Y EI I
Area Date Sunrise Sunset Diurnal time span
V. 10 4 43 18 37 13 54
& ok V. 2 4 1 36 18 1 45 4 09
Fuiji YL 19 4 1 28 19 ¢ 0l 14 33
VIL 19 4 18 57 14 15
V. 10 4 26 18 38 14 12
e R V. 20 4117 18 @ 47 14 ¢ 30
Takizawa VI 19 4 07 19 06 14 59
Vi 19 4 23 19 00 14 37

COEDEC LIPS, RE2HDYHC

BRnknd it s,

IO BT IC

THNGEY T LT hFERNT ERELICECAE

DANG D,

R I

AREPD 9:00 2T L, ZNLIKE16:00~17:00 €
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Table 9. D X%
2 tests of homogeneity of relative dominance values
birds in relation to the time span of day
(1) Area T, 1967

T oxE
in census record of

00 9100

W[ o Time span of day

4 Species R EIR E| R E R

Total

v Emberiza spodecephaln 217 201 | 120 124 1 119 124 | 100
Y A Celtia diphone 87

i Turdus chyrysolaus 83 89 . 39 55 58 55 57 48 247
o Anthus hodgsoni 320 0281 19 174 14 17 1L 1B 76
i I Y Eyithacus cyane e 20 0 12 14 17 12011 55

o a Zosteropus palpebrosa 190 200 15 12 10 12 12 11

N
N

Parus major 26 33 37 20 20 20 G 18 82
Ewmberiza civides 4436 T 18 23 P23 2018 100

1

2

X
5
i

Total ! 569

X el 21089 9.76 | 13.88 46.14

(POA‘:O:'))

(2) Area 1, 1968

A

. . ) o

s Time span of day 7080 ] 10100 |
|
|

Species R E ‘ R E

r B R E Total

7oA 2 Emberiza spodocephala 409 396 | 245 235 ¢ 142 160 | 125 129 921
74 A Cettia diphone 76 80 54 54 7 44
oo~ 5 Turdus chrysolous 84 23 76 63 60 51
v A4 Aunthus hodgsoni 49 47 34 32 0 26

3 v Erithacus cyane 18 184 11 1z 14 10

p4 P v Zosteropus paipebrosa 40 37 21 220 130 15

T Pavus major 46 461 27 28

o Ewmberizu cioides 57 881 35 24

Total 938

2 ! 2.10

Lot S 7
PISG

[T
A

B toa 1968 4R R A Y ald, 1967




Table 10.

i

Vs 264

%% tests of homogeneity of ralahvo donﬂnan(e vaium in census rec ord of
birds in relation to the two time spans of day

(1) Area I, 1967
e Time span of day 900 ~16 1 G0
pily A Species 4 B 4 < Total
R S Ewmberiza spodocephala 341 336 215 220 556
vy 4 K Cettia diphone 192 209 154 137 346
TR N T Turdus chrysolaus 104 112 81 73 185
v X4 Anthus hodgsoni 49 47 29 31 78
o vy Erithacus cyane 25 25 17 i 42
A P2 = Zosteropus palpebrosa 36 33 19 22 55
PR Parus major 64 59 34 39 98
b N A = Emberiza cloides 57 45 18 30 75
Total 1,263 567 1,435
d. f.=7 Xzzé. 0149, 08==15, 09>)(2(P0,05)
(2) Area II, 1968
eI Time span of day ~G 00 ~16 100
b , Species R E R E Total
DA Emberiza spodocephala 552 539 210 223 762
7N/ G4 Cettia diphone 175 176 74 73 249
N A4 Turdus chrysolaus 193 190 76 79 269
SV S | Anthus hodgsoni 106 105 42 43 148
! v Y Erithacus cyane 38 40 18 16 56
A D Zosteropus palpebrosa 48 50 22 20 70
VYL UH G Parus major 61 66 33 28 94
S AV = Emberiza cioides 73 76 35 3z 108
& 4 Lanius bucephalus 17 21 13 9 30
Total i 1,263 523 1,786
d.f=8 P=1,81-+4, 31=56, 12<x% (Pyso)
(3) Area I, 1967
S Time span of day ~10: 00 ~16 1 00
2 B4 Species R E R E Total
TF 37 Emberiza spodocephala 138 141 110 107 248
vog 4 A Cettia diphone 93 99 82 76 175
A Turdus chyrysolaus 41 41 31 3i 72"
v X4 Antlus hodgsoni 45 40 26 31 71
= Erithacus cyane 19 i8 13 14 32
A ¥Yoooun Zosteropus palpebrosa 17 16 12 13 29
Ry Parus major 33 35 29 27 62
koA Y ow Fymberiza civides 34 30 19 23 53
O A S V) Emberiza fucata 16 15 11 12 27
© 7y Lanius bucephalus 9 8 7 7 16
Total 445 340 785
dof==9 xRl 8842, 44=4, 32< 2 (Pg 15)
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Area l, 1967 Areall, 1967
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Table 11. 4 v xE Ao (B : 004100& 4 A %0
Diurnal change of the census effectivity, standardizing at 5: 00

B % Time of day 5:00 1 6:00 1 7:00 ) 8:00 ] 9:00 [10:00]11:001 12:00

100 92,2 85.2 79,1 73,9 69.5 66,0 63. 4

e v RIRRR DS
" CERADIRL 13:00 ] 14:00 | 14:36 | 15:00 ] 16:00 | 17:00 | 18:00 | 19 : 00
Index of the census effe.

| i
61,51 60,6 60. 4 60.5 61,3 62.9 65,3 68.7
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Table 12, R & BXICE Y 5 EEHE SEO—
x® test of homogeneity of relative dominance values in census record of
birds between the two conditions of weather (Fine and cloudy)
R LS Weather Fine Cloudy
& Species | R E R B Total
7oA J Ewmberiza spodocephala 323 306 332 349 655
v g4 R Cettia diphone 101 108 129 122 30
A AN Turdus chvysolaus 115 119 140 136 255
[ A Anthus hodgsoni 57 65 81 73 138
a0 o) Erithacus cyane 27 22 20 25 47
A B = Zosteropus palpebrosa 28 27 30 31 58
VAT Parus major 20 36 49 42 78
b S a2 = FEmberiza cioides 43 42 47 48 90
e 7y Lanius bucephalus Y 14 14 16 30
Total ; 739 842 % 1, 581
A f.=8 =5, 4-+4.7=10. 1<? (Po.ss)

LDT, FHERO *

K2 e OEEs Table 18 10739, % (1) @ 1968 4
WUEEREIELN D, BRESRUTOEOAS 167 FHE LK TEE X, 7T
#1515 (x5 64< 3 (Pags .t -6)). I

PUXTIEEXL, THANTHRROLTHETIED

N
#(2) O 1967 W T I T, =XLUARTHIA~FETE

FRCD L LA LCEEESES L, TAAZROLS

WTH
BinTirclbdH b,

ST AT 5 T, E IR

P
x;

Y e T Sozlg (

K1966), €DK SR il 7z
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Table 13. %
¥? tests of homogeneity of relative dominance values in census record of
birds between the two conditions of weather (Fine and hard)
(1) Areall, 1968
Weather E
Species Total
Emberiza spodocephala 1,200
Cettia diphone 404
Anthuss hedgsons 211
Erithacus cyane 76
Zostevopus palpebrosu 96
Parus major 155
Emberiza civides 139

Turdus chrysolaus
Lanius bucephalus

Total 1

(2) Arvea ], 1967
% s Weather
;
il Species R B R 7 Total
F S Emberiza spodocephale 69
A B Cettia diphone ;
P AN Twrdus chrysolaus
v 2 A Anthus hodgsoni
: P Erithacus cyane
A voow Zosteropus palpebrosa 8
DR Paries major 16
B S & Emberiza cioides 10
FoA T A Emberiza fucata 7
£ X Lanius bucephalus 0 - -
Total 769 219 988
d. f=8 %
Table 14, K
AR . i
Date A AU Increased ratio
Before census During census
; o 9, 11
13 18 i g v
Vi : rainy cloudy clear
- ; fifaL b A fp o
/ 13048 Habe 36. 8
VI ’ partly clear 00
VL 3¢ IR 5.9




Table 15, X & Kix 3 D x® WE
¥? test of homogeneity of relative dominance values in census record of birds

between the two conditions of weather (Fine and suddenly changed)

wp Jite AT v i ﬂéf ji /Li(\ gji H';'}J;‘

X 5 Weather ‘ Fine Changed | B
M 4% Species R B R E Total
S Emberiza spodocephala 261 256 87 92 348
o Z, Cetlia diphone 94 a3 32 33 126
bl AN Turdus chrysolans 105 105 38 38 143
SO A Anihus hodgsoni 43 44 17 16 60
b=t v Y Erithacus cyane 15 17 8 6 23
A Y ooom Zosteropus palpebrosa 25 24 7 8 3z
YU h G Parus major 32 az 11 11 43
oA Y om Emberiza cioides 35 37 i5 13 50
& e Lanius bucephalis 15 17 3 6 23

Total 625 223 848
Ao f.=8 x2=0.7542, 13=2, 88<x® (Po.o0)
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Table 16, Call 48 % & #
Relative census effectivity for call record
- N ID
- p e n B oung plantation
by % Species Ye ,fr‘“
o Area [ Arvea I rmxed plant,
s . 1967 49, 3 3
7 A v Emberiza spodocephalo ]1228 fji 3 gj ;
DG7 1 5007 g
7 Hh o~ 5 Turdus chrysolaus ]Qgé (4)9; 325 ié?
. 6 1
v v R A4 Anthus hodgsoni Zg’i ?é‘g
) L 127.0 74,4
A4 ¥V w . Emberiza cioides 104, 5 99, 1
= % Lanius bucephalus 44. 4 20.8
Table 17. Visual #§ & B4
Relative census effectivity for visual record
o B )
- . SO ou antati
b & Species ifea%c ung pentation Strauﬁed
Area [ Area T mixed plant.
. 96 38, & 9
7 & o Emberiza spodocephala i@?é "?2 gg ;
7 H o~ 5 Turdus chrysolaus %222 Qg Z fg ; }33 g
v v 2 4 Anthus hodgsoni 11225/3 2{? 2(7)(:
. . 7 38, . 33
& A4 ¥ n Emberiza cioides %3?‘8 éfif “Zg
& 2 Lanius bucephalus 1968 51,7 20, 8
) "
Y4 R, 2l i E Bong P TRESND

T A

G o

HERZOLOTEHAL, 5,CV A0 CV T

EE SO TR S 81 K0

SREODT) 62.791. 8

Z 100 & LTH IO

FNTFNBEOEA ST EES XUy Y v HsE e Rb 5 &, =2

BB T 7283 L1585 AMOTHTEHETRMAE L RMLD 23,5 BRI ICEN] ®
HPrid i 20% LT85
BT EIDEOHEE NS BATRGRICKXE 20 HB0EESET

15”( 5L ,

SRS H K
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Table 18, R702MEICE T 2R
x% tests of homogeneity of relative dominance values in census
(1) Area T, 1968

: :

HE 1T B Census speed | 1.0 km/hour 1.5 km/hour

1
foy o Species ‘ R B R B Total
i
T K 2 Emberiza spodocephala 124 135 604 593 728
v 4 4 R Cettia diphone 57 55 239 241 296
7B o~ 5 Turdus chrysolaus 65 65 284 284 349
v v X4 Anthus hodgsoni 30 25 103 108 133
a1 v WV Erithacus cyang 6 8 3 36 44
A b2 w  Zosteropus palpebrosa 16 11 42 47 58
v h 5 Parus major 22 19 78 81 100
& A ¥ v Ewmberiza cioides 16 18 83 81 99
& X Lanius bucephalus 10 10 45 45 55
¥l bl 5 Parus ater 8 s 20 — —
#4 0y v F # Picidae 5 — a0 . —
*F b b F 2R Cuculus sp. 4 — 27 e -
Total 346 1,516 1 1,862
d. f.=8 ¥¥=5, 4441, 26 =6, 70< 2 (Po.50)
(2) Area 1, 1967

T E Census speed 1,23 km/hour 1. 64 km/hour
i % Species R E R o Total
g Vs 37 Emberiza spodocephala 118 126 170 162 288
v g 4 A Celtia diphone 91 94 123 120 214
7 A o~ 5 Turdus chrysolaus 47 43 50 54 97
vow X4 Anthus hodgsoni 47 42 49 54 26
a W W Brithacus cyane 17 18 24 23 4]
A v v Zosteropus palpebrosa 16 16 20 20 36
v . A S Pavus major 32 30 37 39 69
kA ¥ u  Emberiza cieides 30 28 34 36 64
kA& 7 H Emberiza fucata 15 i4 18 19 33
= X Lantus bucephalus : 6 7 19 9 16
Total | 419 i 535 957

N |
d, f.=9 KB=2, 1241, 65=3,77< %% (P g.50)

BAHLEERLTO S,
(2) Song OB
VITHOMITIE S, C, V 2 ahfo i a

KT L BB, FDSBY T4 R, 2y TRAES Song 3
FESNARHDL, S,CVEL

WaThd, Lzhs- T, FEOERCINE, Song U TH
LR ALY i Rgirs ek S AR A (A AN

Lz AT, Bummar (1989) Zv+F 47 A4 (Phylloscopus trochilusy OPIETINT, BOI AT
ek E ST BT LA LI, DD, BOSITOREY, BEE
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record of birds between the two census speeds
(8) Area [, 19567

Census speed 1,26 km/hour 1,67 kmfhour
Species R H R 2 Total
T & 3 Ewmberiza spodocephaly 271 272 297 568
v 4 A Cettia diphone 149 171 207 356
] 3 Turdus chrysolans 97 92 94 191
2 v 4 Anthus hodgsoni 44 38 35 79
! v I} Erithacus cyeneg 19 45
R v w o Zostevepus palpebrosa 33 30 57
vV . w5 Parus major 48 52 100
kA ¥V w Emberiza cioides 45 35 42 80
E & Lawins bucepholus 9 10 10 19
*y sl Parus uter 3 s 8 e SETr— .
ok Picidae 8 — 5 e e
Crculus sp. 3 t e —

Total 717 778 i,

2 (Po.od

$i. Recorded number in census.
kst o H - Expected value in x? test.
o Listed for cowparison,

ey DR, S,CV

Song

B, B0
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Table 19. B A2HETOR /¥ 2 Song ¥

+? tests of homogeneity of relative dominance values in census record of

R

SRR IB T R

{

5 264 5

bird song bhetween the two census speeds

W& A TR S B O—REED o R

{1} Area T, 1968
T O E Census speed 1. 0 km/hour 1.5 kw/hour
iy % Species R E R E Total
T by o Emberiza spodocephala 50 57 204 197 254
w5 4 2 Cettia diphone 44 44 153 158 197
TooH N 5 Turdus chrysolaus 19 12 35 42 54
v v A A4 Anthus hodgsoni 15 16 56 55 71
F A4 VU w Emberiza cioides 7 6 21 22 28
Total 135 469 604
d, fo= =5, 1741, 48 =6, 65 x2( Py, 10)
(2) Area 1, 1967
# T R E Census speed 1. 25 km/hour 1. 67 km/hour
p] % Species R E R B Total
7 A v Emberiza spodocephala 21 26 33 28 54
Wy 4 &R Cettig diphone 77 72 72 77 149
v X4 Anthus hodgsoni 13 I8 10 12 23
ot} v Y Erithacus cyane 12 12 13 13 25
V4T Parus major 12 14 8 16 30
Total 135 146 281
d. f.=4 =1, 9641, 80=3, 76 < x3(Py.05)
(3) Area W, 1967
T OB Census speed 1. 23 km/hour 1. 64 km/hour
P 4 Species R E R E Total
T & 2 Emberiza spodocephala 62 &4 50 48 112
v J 4 A Cettia diphone 119 119 89 89 208
T oA o~ 5 Turdus chrysolaus é 7 7 6 13
v X 4 Awnthus hodgsoni 25 22 14 17 39
Yo h 5 Parus major 16 17 13 12 29
oA U u  Emberiza cloides 12 11 8 9 20
Total 240 } 181 421
d.f.=5 B o 7640, 97 =1, 73< 2 (Po.vs)
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Difference ratio of recorded numhwc per unit distance
by census speed (Standardizing at the speed of 1.5 km
per hour).
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0k &

Difference ratio of rgcorded numbers per unit time
by census speed.
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HO—> ¥V =121.27—21. 27X rerremeee @
R@—> ¥V =55 88444, 12X oo @
KO, @% Fig. 14 [0RT o LR O 7~ 2 0 53R o BRI 72 5, AR,

TE, HFRETORA T 250 TCHINE

Lo, DED AR, ROIEEOREX (km) 2RAL, 1SR O
PR LeEdT2E, 2oERLOUXERALTEHEE—

NEXTE T Lkm & 700 OIS
FH LI IULI S,

E T A, Table 20 IWRT X HIKR@d HHBE U Iclld,
M Akm PLETHBESREV, SO THEE km Mot~ A +F2OE-ITD,

THRODMEE—

B, DED C@% Ty KEBEDF L—/\,“‘\i))ﬁ(‘j{{/\&_}Txé EWTE S,
% =

7 TR

T, Wil (1960) AR L-EBOME & 2 v AEEEE

R B,

Y200,
v

Exchanging rate of recor ded numbers between per hour and
per distance by census speed (Standardizing at the speed of
1. 0 km per hour).

Table 20. 22Ok ) 2 HEEFIC & DED Hi

Comparison of effectivity change by the census speed between

the two formulae

T o B Census speed (km/hour)

I fE’Q I : _
Regression formula 1.0 LE | 20 | 25 | 80 | 40 | 50 | 60
=, Formula @ 100 8i.4 | 72,1 66,5 | 62.8 58. 1 55, 8 53, 4
=y Formula & 100 | 89.4 | 78.7 | 6.1 | 57.5 | 36,2 14,9 | —6.4
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Table 21. HEI L 2EGEHO Coraunovy (1940) ORLE X o ik
Comparison of recorded numbers between the data by Coreusoun (1940)

and the author in relation to the census speed

T 3{3 #= ) Per hour TR 72 Per distance
‘ EOET

. | By the author’s formula

AT EE
Census Covquuoun’s
speed | data O ﬂiﬁi%jfﬁi

CoLquroun’s

data O ke oy
_ ]ORN | A OMIE itk T 2 o
ki /hour Relative value Relatlw, Its Telatwe Relative value | Relative Its relative
effectivity | value [ effectivity | value
4.0 170 232, 4 178 70 58t 75
\ .
1.7 100 130.9 100 100 ! 77,0 100

6. EEEBICL BIEE

Badi

S OEERER VAT EEA,

BOEOFBMBEIL S, Bk, /o9
(Wrss 1942, Haywe 1949) ©x U454 5 5 ¥ (Gares 1968, 1969) 72, ASOS M Lz Bik4

R A LSO e v A TR, 2 XTHELREEROES
NTH 5, 8l (1960) HWHEOTEEOKRE S LBEEROBG, 5, W

SR A PO o B S ERE

2 DD ARABIE LT

T T R VTR 0~10 10-20 2030 3040 4050
/Eﬁ /E CZIH I% //)i Ca”
Takizawa + Takizawa -
40r AN \1sual 4o 1@
so- i \ 30+
20F
10
0~10 10~20  20-30 3040 4050, O-10 1020 2090 3040 4050

Fig. 15 GEEPBED & v 258D
Percentage distribution of census record by the observing
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Table 22.

%= #  Observing radius

st
e

% B X5,

Species Study area | Area, Yer L E. | [ ar I
b Study area Area, Year | C.E Wm | 20m | 28mo | 30m | 40m | 50m

i

100.
107.

<o

Area |

e Fuji
! A - Arvea 11

e

Emberiza

197¢
spodocephaln 1970

Takizawa

NG NG OB Qo

Eedes
W o
SO BB DO N
O
Lo
D OO W

[ecli eVl N1

1971

)
N

Area 1

o)
e
ot
o
[oXs

72N/ A B4 e
Cettin diphone Fuji Area T

OROE | OROROROR
o

D =
0
=i
0D Oy
fNs)
>
o
o

w5 Fuii Aven 1

Avea T

Turdus chrysolaus - .
YIS Pakizawa oy o

OEOROR
s

A Arvea 1

Anthus izb(;(gso;zi Fuji

(NN e TN N ]

Area 11

CEOROR
o]

b s ! o e V' 4
Evithacus cyane Fuj Area 1,11 CE. E
# o o _ BT 3 0
Zosteropus Fuii Area I, U ﬁi }\5 5 e 4

palpebrosa

P Fuii Area 1,1
Parus major R .
aris majo Takizawa 70, "7t

OROR
et

o]
NO OO

s 4 U om Area 1

Emberiza cinides Fuji

QRO
<=
N OGO

Area Y

QGG
-
<

S A s 100. 0
= - Fuji Area 1 5004
Lanius bucephalus 100. 0

Takizawa 70, 71 80. 0

[SS R sv N

oCrROX
i<t

7oy s
Turdus cardis

| Py

Takizawa 70, 771

QWO
=

T 4 Pt e e Sy rers V. 100, 0
Fypsipetes Fakizawa 70, 7% ey 108, ¢

amaurolis

4 bai V2
Eophona personata

‘ oo o | RUV.

10,

318

Takizawa G, 7Y

[ @2~

, e . e . . 108 100
Muscicapa Takizawa é?(ff, fg 9

MAVCISSING il 1LO, 4
! e Ry Y
Terpsiphone | Takizawa 70,

atvocandata |

R.V.
C.E.

1019
116.9
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Table 22. 2o0%

W& M 4% Observing radius

fii %4 oA M B, FER ROV
Species Study area Area, Year; C. E om | 20m ‘ S5 ‘ som | 40m | 50m
D4R F o . 'R, 140,0 | 120.0 | 140.0 | 140,0 | 115.0 | 100.0
Miscicapa Taii‘gwq Area 1, I RIy. | 79,0 | 144.7 | 1474 | 140.4 | 125.0 | 100,0
lativostris ¢ Ot C.E. | 428 78.5 1 80.0 76,1 | 67.81 54,3
. - ] ; ] - iy . ‘
= 7 7 | Takizaw ey mq 0 ROV D 7401 11019 1 118.5 | 123.5 ) 111, 1 1100.0
Dendrocopos kizuki) Takizawa | 70, 771 | C.E. “ 50.3 1 69.2| 80.5| 83.8| 75,41 67.9
|
TN T gt s ey R.V. 75.5 1 108.5 | 120.8 | 110.1 | 106.1 | 100.0
Dendrocopos major| LAKIZAWA |70, L STt 1775 | 1687 | 187.8 | 171,01 | 165.0 | 186.5
bl ’r A , o | s n o
g . 59,7 | 123.1 | 116.4 | 124.4 | 115,7 | 100,0
Garrulus Takizawa 70, 71 3 V. P b e JOalI BN
glaﬂda?ius C.E. 66, 3 | 136.8 | 129,83 | 138.1 128.5 L 111
k4 + 7 < R . . |
; S ey 5 R.V. | 98,7 111,9 | 118, 4 | 120.6 | 118.4 | 100,0
Acgithalos Takizawa | 70, 71\ <Rt lq0g 1 | 12205 | 129.7 | 13201 | 129.7 | 109.6
candatus |
F U N} : | | T 51 o5
~ . vy . 104,7 | 116.3 | 111.6 ] 108.5 95,9 | 100,0
Streptopelia Takizawa | 70, '71 R.V. | EDA it Bl B o o
orientalis » C.E. | 49.6| 851 529 5L4| 45,4 47.4

B Note) R. V. (Relative value) : 50m miER% 100(%) & LARKROFEEEIC BT 5EEROM .
Relative value of the census effectivity standardizing as 100 at 50m.
C. E. (Census effectivity) : £# T Y ARG GHERITERL).
Census effectivity in each cohserving radius (Conditions same with Table 17).
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Comparison of seasonal change between two relative dominance values

(Calculated directly from recorded numbers in line census and from
absolute density).
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Tt - f2dcdh, Table 28 O x? BB B EOWHEE S > TYUTHLDTHY, bEDT—
|3 Table 23 O&KOEMOBIMETH 5,

(2w
KIFTIE Fig. 15 1K &S0 TH
AT AKRTEROTNOEREDS 5 A 0TS KEO OIS TH S, 5 AT
oA AL I LT B, 5 A LICHO RSO BHT, kS
BEOHOT 4 VIBOT, BhIFDAEE L TICBEHROEARE L L&, BRIV A JICENTH,
R & IR AR R R —~ VAR LT A, REIOMITTROES, B

D AT — 5 D

CDFMENLRTT 5.

T O IC T I

Table 23. Bk w4 RF— 2 pLEEHE LT 00X W E R v AR
x? tests of homogeneity of interspecific ratios
(1) Area l
oA [ Year 1967 1968
. s 13
w4 ’[fzfrue census Iiil&tége ’[f“fl ue census %211;1;;:& ”
Species ¢ (’C;l.",l)gy al| ofectivity* | Total) @ 3“7“"’ é‘gy at| ogectivity® | Lotal
C B C E C E C B
EEE * | |
. 3, 9 93. ( L2109, 1 202, 1 94,2 2.9 03, ¢ 105 1 B]
Ewmberiza spodocephala 9C, L0112 09,1} 202 4,2 @ 103.8 105, 1 98. 0
it o
Ow /- 4 -~ 92,3 101,01 127,83 1186 | 219.6) 98.0 98.6 | 112,22 111.6 1 210,0
Celtia diphone
oA N Z 240 g g e D 70 TN I3 37 4 e e
Turdus chrysolaus 54,0 59,9 76,2 70,3 | 130.27 89.1 87.8 98,1 99.4 | 187,2
k;q%;mfho’ijgwi 87.3 83.5| 942 98.0|181.5 83.2 B84.7| 97.9 96.4 | 1811
=a i P 55 () 4.7 75 20 139,21 60,3 58 7 4 25
Erithacus cyane 65,0 64,0 74,2 75.2 1139, 2] 60,3 58,7 64,8 66,4 1 125, 1
AU m 7.2 89 97 04,9 4 - 9 31 171.9
70:>iemj)ua palpebwsa 97.2 89, 4 97,1 104,91 194.3] 81,0 80, 6 90. 9 91,31 171.9
-
/P;;;m ’ﬁ’;;w 119.2 113,01 126.5 1827 | 245.70 75.0 75.6| 86,3 85.7 | 161.3
Tf}i’mjl;pr;;;a fioz'dfs 100. 6 97,0 1 110.9 113,9 | 210.9] 119.2 120.3 136,21 256.5
R 5.0 40.0 47.01 87.0 32.4 342 7.6
Lanins bucephalus 35.0 400 52,0 47, ¢ 87.0 .4 38,7 37.6 70,8
Total 740, 9 1 869.6  [1,610.5 732.4 | 829.7  11,562.1
i i i
d.f.=38 x2=6.11<x? (Po.so) x=0.27<x* (Po.oms)

A Note) C: &y AN, Census effectivity, E: 2 Rk 1) 215, Expected value in x% test.
“: The ratios of the relative dominance value in census data to the true relative dominance
value in the study area.
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Difference of observer’s ability in census recording

¥ A B c 1} Ly G

T

100 | 8L.32 65, 69 59,49 | 74.98 65, 45 96,77
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Table 25. U X AF

jig B

x? tests of homogeneity of relative dominance values
(1) A and the author (Area I, 1968)

BOE Observer A Y
b % Species R E R E Total
P Ewmberiza spodocephala 371 382 226 215 597
v 7oA % Cettia diphone 131 113 45 63 176
T oo T Turdus chrysolaus 116 19 70 67 186
S N { Anthus hodgsoni 85 89 54 5 139
b= | Erithacus cyans 27 27 15 15 42
A Jw Zosteropus paipebrosa 25 27 17 15 42
YV aURT Parus major 79 82 49 46 128
B4 Y oo Emberiza cioides 45 44 23 24 68
s A T h Emberiza fucata 48 49 28 27 76
= Z Lanins bucephalus 66 59 26 33 92
EVAVEES -] Picidae 30 33 22 19 52
i
Total 1,023 575 1,598
A £.=10 x%=13.87<5? (Pp10)
(2) A and the author (Area I, 1968)
L H Observer A Y
" 4 Species R E R B Total
P S Emberiza spodocephaln 205 220 | 1,071 1,086 1,276
v 7oA % Cettia diphone 78 74 354 358 432
T Moo T Turdus chryselaus 59 61 293 291 352
| ] Anthus hodgsoni 53 42 194 247
a0 v i Erithacus cyane 19 15 68 87
# Jow Zostevopus palpebrosa 20 19 89 109
PR Y Parus major 32 29 136 168
FA O S = Emberiza cioides 19 25 129 148
Total 486 | 2,334 2,819
d, fo=7 szg ')()‘\/\){2( Pg 25
(3) G and the author (Area 1, 1967)
o Observer G Y
B2 Species R B R B Total
7oA Ewmberiza spodocephala 38 35 53 56 91
v 74 R Cettia diphone 27 28 45 72
Tk oo T Turdus chrysolaus 34 35 57 56 91
[F O | Awnthus hodgsoni 17 19 32 30 49
VIR T Parus major 5 5 Q 9 14
g YV on Emberiza civides 13 12 9 20 32
i S ] Emberiza fucata 11 12 19 18 30
L = Lanius bucephalus 1 8 10 13 21
Total 156 244 | 400
dof=7 52295 x% (Pyus)




in census record betw

O X B

eent the two observers

(43 G and the author (Area I, 1967)
Observer G Y
Fi “ Species R B R E Total
b Ewmberiza spodocephala 106 - —
s Cetlia diphone 85 185
Z Turdus chrysolaus 87 B0
{ Anihus hodgsoni 32 28
=] Zosteropus palpebrosa 18 16
7 Parus major 9 2
s Emberiza cioides 23 30
Vi Purus ater o 11
. | !
Fotal 364 i
(5% B and the author (7
Observer B Y
fili % Species R D) R’ 5 Total
Emberiza spodocephala g8 - -
Cetiia diphone 70 77 g
Turdus chryselaus 49 140
Anthus hodgsoni 12 46
FEyithacus cyone 13 13 42
Losteropus palpebrosa 19 16 51
Parus major 17 44 61
Fwmberiza cioides 16 44 63
Total 199 137 636

2. 64

%% (Po.rs)

FALT Bicwd, H

Expected value in x2

Recorded number in census.

test,

2, UTFoL K

IS

;
1188



— 70 — BRI

Table 26. 4 AC O Y A8 i
Relative dominance values of birds recorded by the four observers

W ® % Observer
fii 4 Species —
Y | E ¥ C
7 E Y Emberiza spodocephala 30, 36 37.33 16,39
v g 4 % Celtia diphone 21, 42 26, 67 38, 52
7 H oo~ 5 Turdus chrysolaus 8. 81 6. 67 4,10
vy A A Anthus hodgsoni 8. 69 12.00 7.38
= v Y Erithacus cyane 3,92 4,67 3. 28
A 37 v Zosteropus pelpebrosa 3,58 0 7.38
v ok 5 Parus major 7,59 4,00 9,02
+ o4 ¥ u Ewmberiza cioides 6, 49 2.20 2. 46
[ # 5 Parus oter 3. 33 0,82 0.96
voA& 7 Emberiza fucata 0 3.28 4,49
£ Z Lanius bucephalus 0 2. 46 0,32
a4 A B R g Miscicapa lativostris ¢} 0 2,24
a A 7V N Sturnie sturnia 0,42 0 0 1.92
v 3 vV u Turdus sibiricus 0. 98 3.33 2. 46 1,92
F v v & ko Picidae 0. 37 0 2. 46 3.21
Fh R Cuculus sp. 0, 61 o] ol 3,21
i
Total number recorded | 817 ; 150 122 312

Table 27, [{T#H 1 B4 it vy 0B 2 BEROET
Relative value of census effectivity in case accompanied by another man

+ 1 # g A £ K IR Mo o uli 7
Obs‘zrver + one man Year, Date Area Re,latlve value (%
1967 V. 12 I
1967 VI. 20 I
" i 1967 Vi, 19 1
Y 4 one man 1967 Vi 20 i
1967 Vi, 20 I
1967 VB. 19 I
. . 1967 Y. 20 i 96, 49
G 4 one man 1967 WL 20 I 90, 53
Table 28, & v 2[EITHC 1 A KA K B DRtk O

¥% test of homogeneity of relative dominance values in census 3eam(‘i hetwacn the two
observer’s conditions (Census by the author only and accompanied with another man)

Case j Y only Y + one man
pi) % Species R E R B Total
7 k 3 Emberiza spodocephala 108 102 40 46 148
w7 4 A Celtia diphone 68 68 31 1 99
ook o 5 Turdus chryselaus 57 59 28 26 85
v R A4 Authus hodgsoni 41 39 15 i7 56
b} v Vo Erithacus cyane 10 10 4 4 i4
A v v Zosteropus palpebvoss 8 8 3 3 11
ko Y w Emberiza civides 19 24 16 11 35
v . h 5 Parus major 17 19 10 ] 27
*h A 7 Emberiza fucata 14 — 13 e
kg Z Lawnsus bucephalus 6 — 9 e
Total 328 147 L 47s

d f=7 =1, 774+ 8.94=5,71< 5% (Po.x)

7 Note : * B

>l Listed for comparison.
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The Census Method of the Woodland Bird Population

During the Breeding Season

Mz

atoshi  Yurt®

Summary

This paper treated problems about census methods for weodland bird populations during

the breeding season. Among many census methods, both territory mapping method and line

transect method were analyzed, on the basis estimalions of population density at the study

Areas,

1, Study area
ay Fujl: The Study Arvea Fuail is located an the eastern foot of Mt. Fuji, Subashiri Village,
Shizuoka Prefecture, and its altitude is about 1,150 m.

The total acreage of the study avea is 52 hectares, and its northern half part nominated

as Ares 1 is 24 ba, the southern half part, Area T is 28 ha. Survey routes with I m in

width run from the north to the scuth and from the west to the east in quadrat with 5 m

interval over the whole area (Fig. 1).

The vegetation of the whole area is mostly comprised of young planiations, and in Area
1 the tree height on an average is lower than human height; in Area I the average is over
human height. Partly, on the border of both Areas, a stratified mixed plantation of 10 m in
height covers 10 ha wide.

The study area is almost flat, though slightly inclining to the east. There is no stream
aor fountain in the study area.
5 ko north

b) Takizawa : The Study Aren Takizawa is located in Ta Village

from Moricka City, Iwate Prefecture. Its altitude is about 250 m. The acreage of the study

<

aren is 28 ha. A census route runs as in Fig. 2. Vegetation is mostly comprised of semi

natural mature mixed forest with pines (Pinus demsiflorg) of 25 m in height dominantly, and

various kinds of broad-leaved deciduous trees subdominantly.

The study area is almost flat, but partly inclining steeply along a stream in the southern

&

part.

2, Method and study process

The territory mapping method by Kexopion (1944) was fundamentally used to estimate the

ing the number

absolute population in the study area, This method is on the basis of as

of territory of woodland birds in the breeding season by mapping ritories, which are mainly

indicated by their song and conflict (Fig, 3).

In the mapping census of this study, all individuals encountered were recorded so that
the data can be diverted to the line transect census data.

The mapping census was conducted along the census routes (Fig. 1, 2, with the normal

&

speed 1.5 km per one hour, and with the observing radius 50 m. When the normal speed

Received August 24, 1973

{1} Forest Protection Division, Tcehoku Branch Station,
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is used, one census circuit in Area 1 of Fuji (2.4 km) takes 96 minutes, Avea T (2.8 km)
takes 112 minutes and Takizawa (3.0 km) takes 120 minutes.

In Fuji, a preliminary survey was conducted in 1966, and subsequently main studies were
carried out in the breeding season of 1967 and 1968; moreover, several supplemental surveys
were conducted in 1969, In these vears, the territory mapping census were conducted over
400 times by the author and others. In them, they were conducted 264 times in the climax
period of the breeding seasons in 1967 and 1968, and 149 out of the 264 times by the author.

In Takizawa, about 10 times of the territory mapping census were conducted by the author
in the breeding seasons in 1970 and 1971 respectively.

The main analyses of this report were based on the author’s data in Fuji. To estimate

the absolute population, nest finding and bird banding were conducted besides many ather

CENSuses.

3. Hesult

1) WNamber of territory

The number of territory in both study areas were estimated by analyzing the whole
survey data (Table 1, 2). Especially in Fuji, the seasonal change of territory number was
estimated. According to the result, at the start of the breeding season (in Fuji, first half of
May), there were many unstationary territories in the area and its number greatly fluctuated.
But the total number of the territory and their location are somewhat stabilized in June
The number in this period is regarded a stationary population. This population indicates the
carrying capacity in the area, regardless of whether each male in the territory is mated or
not. Nevertheless, this number yearly fluctuates to some degree.

2) Total population '

To know the total number of individuals of each bird species in one region, the component
in each territory and the number of wanderers in the region must be investigated.

The detailed survey in Fuji showed that the ratio of the unmated territory to the total
number of territory is lower than 8 %5. In Ceitia diphone, there was a possibility of polygamy.
The number of wanderers was few.

3) Territory mapping method

The territory mapping census is desirable to be conducted in a short period when the
territories become stabilized.

The degree of easiness of application of the territory mapping method to each species is
shown in Table 4. In some species, the record of emergence other than song record is also
useful for application of the method, In these species for which it is easy to apply this methed,
the territory can be realized by ten times of the census in the morning.

4)  Anslyses of the line transect census

The ratio of the individual number in one species recorded in one line census to the
population of the species in the census area covered is called census effectivity of the species.

@ kinds of individuals to be

This ratic is variously affected by many factors as follo
recorded in census, @ kinds of the population number used as a base for calculation of the
census effectivity, @ species, @ time of day, ® weather, ® vegetation, (D census speed, ®
observing radius, ® period in the breeding season, @ observer, and others. '

This report treated all these factors, and obtained some definite trend on each factor. And

then discussion was made on desirable procedure of the line census and on the problems left
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for future study.
The line census data analvzed here were converted from the ferritary mapping data as
mentioned at 2.

The tmost part of the analvses of factors mentioned above were conducted in the following

manner, because of insuficient data under various conditions, At first, all factors except one

which is in analysis are held under the same conditions throughout one factor analysis, Then

the census data are gathered separately under two or more conditions of one factor, and the
relative dominance values of each species concerned with the analysis are caleulated by the
recorded number summed under each condition. Secondly, x* tests of homogeneity of the relative
dominance values between every condition are carried out all at once with all species concerned.
1f the

species changes with the same rafe und

is no significant difference in the test, it lmplies that the census ¢

ectivity of every

ww every condition,

The degrees of change of the census effectivity between different conditions are calculated

by comparing the total number of individuals recorded in one census including every species

which showed no sigaificant difference in ® tests mentioned above

53 The census effectivity nnder standard conditions of all factors
At first in these analyses, the census effectivities of dominant species in the study areas
were sought under standard conditions of all factors (Table 5 and €).

{

For the standard of factor () mentioned in the above section, all individuals encountered

must be recorded, Because, Iy, as analyzed in this study, the total record of all individuals

Vi

in one census turn more stable under various conditions than records by song; secondly, if
records ave delimited only Lo song,
it is difhoult to di

the sample number generally becones v few, and thirdly,

guish the sex consistently without song.

“or the standsrd of factor it is recommended to take the nuwmber of territories in the

area, because the main purpese of the census is to estimate the carrying capacity of the area,

Standard conditions of the other factors were set as follows: @ 7:00, & fine weather, &

vegetations in the study area, (D 1.5 km per one hour,

0 m, 8 middle the breading

season, 40 the author’s data.
6) Iurnal change of the census effectivity

Diurnal ¢

of the census elfectivity by the ¢ v is conspleuous as realis

the data in Fuji Area (Fig. 5). This ¢t is derived {rom the photoperiodism in bird

activity (Fig. 6 and 7).

In %2 tests, the relative dominance value of each species caloulated by census data showed
no significant difference by the time of day, sxcept the evening period in DTurdus chrysolous
and Pavus major. Therefore, it means that the divrnal change pattern of the census effectivity
is almost the same io every species {Table 7,9 and 10),

Throughout the breeding season in the Fuji Areo, the time of sunrise is about 4:30~-4:40,
and the time of sunset is about 18:4019:00 (Table 8). Diurnal change of activity of birds
is defined by these times,

Then the diurnal cha

ge pattern of relative val
calculated by regression, standardizing 190 (%) at 5:00.
¥ =151, 8212, B1 X +0. 4281.87% (Fig, 10 and Table 11)

where, X is time of day, when X is 5, ¥V becomes 100

es (V) of the census effectivity was

The time of the lowes

effectivity is 14:36, when ¥ becomes about 60 ¢ In the evening
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(18:00), ¥ increases up to 65 (%).

The effectivity in Twrdus chrysolaus increases more steeply in the evening, and the effectivity
in Parus major does not increase in the evening.

The diurnal and twilight time in the high latitude, as in Hokkaido of Japan and Sweden
(Exgmar 1959), becomes longer than in the lower latitude. Therefore, the photoperiodism in
bird activity and the census effectivity become somewhat different from that of the lower
latitude. Probably, it will become more flattened, as suggested by Enxemar (1959),

On the contrary, in the case of the longitude, the same patiern in Fig. 10 could be used
only by sliding the time span.

In calculation of the census effectivity in Table 5 and 6, the average census time 7:12 at
Takizawa Area was regarded as 7:30 at Fuji Area.

7)  Effect of weather condition

In various climatic factors, the photometric degree and the physical effect of hard weather
are considered to be important factors affecting the bird activity and the census proceeding.
In the analyses, the synthetical weather conditions were used instead of each climatic factor.

x% tests of homogeneity of relative dominance values calculated by census data between
every two conditions of weather did not show significant differences, except in Turdus chrysolaus
and Lanius bucephalus. Therefore, it implies that a bad weather condition gives the same
degree of reduction to the census effectivity in almost all of the species. The census effectivity
in Turdus chryselaus, contrary to other species, has a trend to increase or not to decrease under
bad weather conditions, except under stormy weather. The census effectivity in Lanius
bucephalus decreases more than other species under bad weather conditions (Table 12 and 13).

A sudden change in weather, such as from rainy to clear or from clear to dense cloudiness,
has increased the census effectivity (Table 14). The increasing ratio under a certain change
in weather is almost the same between species, by 2 test in Table 15,

The changed degree of the census effectivity by each weather condition was calculated
by the deviation from normal levels in Fig. 10, which was derived from the data under fine
weather conditions. A relation bhetween bad weather conditions and reduced ratios of the
census effectivity was picturized with good correlation (Fig. 11). For example, in rainy time,
the census effectivity falls 40 (%) relatively compared with that of fine weather.

In the morning, the census effectivity reflects most directly the effect of a weather condition.
In the midday, the effect of weather becomes somewhat obscured, because the bird activity
is affected by the foregoing weather. When very fine weather continued for all the day, the
census effectivity falls about 5 % at noon from the normal level. OUn the contrary, succession
of foggy weather gradually increases the effectivity to the normal level.

When there is strong wind, the census should be halted.

&) Effect of vegetation type

HEvery species of passerine birds inhabits within a limited type of vegetation (MacArtaoxr
1962). The census effectivity of each species varies within its range by their vertical con-
struction, tree densities and others. The effect of a vegetation type onto the census effectivity
is mainly caused by the visual and auditorial range of observers. The census effectivity of
call and visual recognitions are obviously lower in high vegetation than in low vegetation
{Table 16 and 17).

The four types of the forest in the study area (Table 5) are regarded as fundamental
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Though both study arveas belong to the same natural floral zone of broad leaved deciduous

forest, the species which inhabits in these four tvpes of forest is only Turdus chrysolaus. The

others inhabit in only one or two types of forest. Therefore, the species suitable to compare

census effectivity between forests is limited.
Cetiia diphone inhabits in every vegetation wherever there is low bush, but this species
showed no difference in the census effectivities Dbetween vegetations, because the species

propounces strong songs, and because the species is recorded mostly by the song recognitions.

In the Fuji Area, the census effectivity of the species which inhabits both voung forests
is on average relatively 20 % lower in Area [ than in Area 1. The census effectivity of
Turdus chrysolaus in the stratified mixed forest is relatively 25 % lower than in the young
forest of slightly over the human height.

The census effectivity of the species which inhabits both stratified mixed forests of Fuji
and Takizawa is relatively 20 % (Turdus chrvsolaus) or 27 % (Parus ater) lower in Fuji than

in Takizawa., But the same comparison of Perus major showed nuo difference between the

forests except the value of 1968 in Fuji. This last case and that of Turdus chrysolaus in 1968
of Fuji should be excluded from the comparison because of the abnormal conditions in or out
of the populations,

Generally speaking, these fundamental differences of vegetation type give about 20 (%) of

< forests.

relative difference to the census effectivity of the species which inhabits over thes

9 Effect of census speed

Concerning the relationship between the walking speed of observer and the census ef-

fectivity, Rovama (1960) introduced a mathematical theory combining also the speed of birds,

which is specific to each bird species and varies with the breeding stage of individuals., But

an application of his theory to the field is complicated by various factors. And moreover, it
has been vevealed that the census effectivity itself is greatly affected by the activity chaunge

of song, call and visual representations which are considered to vary with the bird speed

inversely. Therefore, to use such tvpes of theory is not necessarily practical. In this report,

caused by the change of the walking speed was

the changing degree of the census effectivity

empirically analyzed to regard the census ctivity by total records encountered as a relative

representation of the total activity of birds,

% tests of homogeneity of relative dominance values between census data proceeded under
twoe mean values of census speed, namely over and under or equal to the normal speed 1,5 km
per one hour, showed no significant difference. Then, if the census speed changed, the changing
degrees of the census effectivity will be roughly similar between species (Table 18 and 19).

Based on the results, the changing degree of recorded numbers between various census
spoeds and the nomal speed (1.5 km) were calculated by using the total number of individuals
of all species recorded in one census, comparing with Fig. 10,

Regression curves were calculated based on these data, and were converted to the formulae
which standardized as 100 % at the speed of 1.0 km per one hour (Fig. 12, 13 and 14). After
discussion, the following formulae were recormmended to be used as a formula convertible
alternatively:

. 88444, 12 X
5. 88

Formula 2 per distance Y:—‘é—wY 444,12
s

Formula 1 per hour ¥
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YV is relative abundance of recorded number, and X is
walking speed (km per one hour). When X is 1.0 (Ckm)
Y becomes 100 (%).

When these results are compared with the Covqunouy’ s example (1940), they agree noticeably
well (Table 21).

10) Effect of observing radius

In the line census, we should hold a certain observing radius not only to estiinate the
absolute value of bird density, but also to estimate the relative abundance, because the census
effectivity varies with the observing radius.

Inn the census of grouse or hare population, it has been recommended to use zn average
distance of observation of individuals as a radius in density calculation. But it is inapplicable
to the census of the woodland bird population on account of various seasons., Therefore, this
report dealt with a common radius for all species as broadly used in the bird census of Japan. .

The distribution of census records around the observer was indicated in Fig. 15, with
every 10 m interval from observer until 50 m distance. The distribution pattern should
theoretically somewhat steeply increase toward far distance from the observer by the acreage
development of each 10 m distance. But the figure did not show such an increasing pattern.
The cause of this distribution is mainly the reduction of the effectivity of recording ability
of call and visual recognition at far distance. Moreover, in the near distance from observer,
the records of birds are somewhat abnormally few, because of the alarming and evading
responses of birds to the observer.

With these facts, the census effectivity changes variously by the observing radius. Table
22 shows census effectivities of sach species in each observing radius and the relative percent-
age of the census effectivity in each observing radius, standardizing as 100 % at 50 m.

The comparison of relative census effectivity between 25 m and 50 m radius becomes as
follows: Those species which are usually recorded by son

, call and visual recognitions together,

&

including species which usually never sing, show the relative value at 25 m as about 140 (%)

in the Fuji Area. However, among them, the species which have strong call or strong alarm
display (in latter case especially at census in vegetation lower than human height, for e. g
Lanius bucephalus and Emberiza cioides) indicate about 100 (%) at 28 m. In the Takizawa Area,
most species show under 130 (%) relative effectivity at 25 m, and show large variations. In
those species which are recorded mostly by strong song (for e. g. Celtia diphone and Erithacus
eyane), the relative effectivity at 25 m becomes about 90~-100 (%).

The author recommends 50 m as an observing radius in the line census comparing with
the other radius as 25 m, because it is desirable to get many samples and to keep the homogeneity
of 3 census area in relation to the vegetation, and it is easy to treat the census data by 50m
radius, '

11) Seasonal change of the census effectivity

This report treated the change of the census effectivity during the breeding season from
the beginning of May to the middle of August in the Fuji Area.

A seasonal fluctuation of levels of recorded number by song in each species has some

definite pattern, but its variance is greater than that of total recognitions.

The seasonal change of the census effectivity indicated by the total recognitions become

as follows: Firstly, in dominant species, the seasonal changes of the census effectivity are
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flattened out on account of the reduction of sampling errors and of the inevitable occurrence
of the sliding over of breeding stages within the population. Secondly, in less dominant species,
though random fluctuations by sampling errors are great, a certain definite pattern of a seasonal
change could not be found except in the following two species; namely, in Evithacus cyane and

Lanius bucephalus, in which there were some definite patterns of seasonal change in the ce

effectivity like waving figures. PBut its poaks and bottoms did not coincide with hoth arcas or

vears in each species.

ern of sonal c‘i'z;mga‘(s

Therefore, it is only Turdus chrysolans that retains a very definite pat

in the census effectivity under various conditions. Tn this species, the census effectivity increases

up to 20 (%) relatively at the end of the breeding season compared with that of the start of
the breeding season, The same phenomenon has heen observed in Tusrdus meruls of Europe
by Swow (1965).

In all other species, if the census data are sampled from bread areas and over long periods,

the census effectivity and the density calculated by using the census effe

ctivity are expected

to become stahilized,

The suitable season to estimate the stationary population in the study area is from the

second half of May to the middle of July.

12)  Effect of observer factors

The census effectivity is decidedly influenced by the observer’s conditions such as the level
of census techniques, the ability of hearing and sighting, the degree of enthusiasm to the censua

work, etc,

x* tests of homogeneity of relative dominance values of each species hetween the line census

data conducted by the author and the other well-trained voung observers showed 1o significs

differences, except partly the record of Ewmberiza spodocephaln (Table 25),

The average census eflectivity of all species is lower in every ohserver than that of the
author except that of Mr. G (Table 24).

There were great differences between the specific relative dominance values caleulated

by the data of the author and untrained or older observers (Table 26). These differences are

derived from insuficient knowledge of species and surely from the difference of ability to hear
and to see, The song records of those observers whose census effectivity is extraordinarily
fow are also not fully reliable,

Total number recorded in one census decreases when the census was accompanied hy

ancther man {Table 27). But the x* tests of homogeneity of relative dominanc values of eve

riificant

species between the data accumulated by one man and two men showed no

difference. Namely, when the census is carvied out accompanied hy ancther man, the census

effectivity of each species will decrease to the same extent.

As a conclusion, the census effectivity and the relative dominance values between different
observers can be expected to become nearly equal when observers are young or have strong
abilities to hear and to see, well trained and enthusiastic in the census work, and moreover
do the census not accompanied by another man.

13)  Conclusion of the analyses

As a conclusion of all analyses in this study, it was realized that the census effectivities

of most of the species in the study areas (especially in Fuji Area) show very homogeneous

responses to the various kinds of factors. This fact will prove to be very useful for the future
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study of the census studies,

As causes of such a homogeneous response, several reasons are considered as follows:
Firstly, the birds show a similar biological response to the change of environmental factors as
the same group of ecological level in nature. Secondly, since the birds move around within
the small delimited area in the breeding season, they are recorded with the same degree of
variation under the changing conditions of censusing factors, though the levels of the census
effectivity or activity are somewhat different between the species. Thirdly, the reduction of
the census effectivity by distance, vegetation and human ability is caused homogeneously in
every species by the purely physical theory.

Vet there remain some important factors or problems considered to affect greatly the
census effectivity or data treatments. They contain such problems as the effect of population
density itself of its change, the interspecific relationship, the distribution pattern of bird
population, etc.

Moreover, within the factors treated in this report, there are many problems to be solved
in every locality or vegetation.

For the final solution of all factors concerning the line census, it will need longer studies.
Therefore, at the present time, it is recommended to use the territory mapping method to get
an accurate result in the breeding season.

However, the territory mapping method itself has some deficiencies as follows: expensive
work to open and mark the census route, only possible against comparatively small area and
the need of many census times, etc.

Above that, since the bird population probably distributes concentrically in abroad area,
it is desirable to use a convenient line census method from the viewpoint of sampling instead
of the territory mapping method, if the standardization of various factors affecting the line
census could be established.

Finally, though it is vet somewhat difficult to estimate the absolute density under various
conditions by the line census method, the method is very useful to investigate the relative
dominance values of all bird species in some regions, because as realized in this study, the

relative dominance value of each species almost never changes under various conditions,



