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b, DERNIRLLBEALS EFEING L. BB LI ABISBEL LTOEEKR
EEWABRCTAHIEAS L, FRE RN EEYR TR S5 EE 2 hB L.
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RS L ICHK ORI E I IER A>T B L WO BENSAE ULERTHSL. Ry &
R\WTS5 AERESY L ERELIZBS T 9.6, AREOBEIL 6.78/km? X7c b, (1)
R L o5 3T/km? DL Eh3.265, 2.25 L EHEEIRD. M40 05 X 51210
Rz Ry & CIliEs. g Lt EIh S,

—e—FUNRYU%IZ & 535218
o - FRRICKDHEEME

—_
-]

iy
[=>]

T

SEE

/

\
\

o N O

LHEEBE (AWK EAEXOA—IL)

K 4. FUNRYU 7w 75 A #HEE 2. 17H/m? (AXBR) 2520880, v 1OHE
FBEOAZEL. 4 Ak EL, WAKRLESHEEIRS. Ry FOKBLYTICETE L. &
BirgFiEs (1979) OFRRECERIBE 2.176/m? 2fRA L TE LR v h OHREHE (3
BA/km?).



10 BAERBE (30
M T
0'8\\ \\\ \

\
o \ \ {\ A \
. N

N
\

0.2 §§
“
0.1
0 el e
1011121 2 3 4 56 7 8 91011121 2 3 45 6
A

5 (9 RTELhIHEEHEAREF ST, FAREELEINLBRAEDLSCBHFEL T,
K hxriab—va v ILEKER.

% £®

1. SfEROIEREORIE

ASRHEEE R Ui, BRAD XS mIEREXE Loz o, BAREHEL I
HEEHTHS. 22T, ARRTH- LERROFEESMEXANTHI. ThicXs s, 044
7 =2 D16%, FFEE 0.5 LTOREEN 8% ¥ L, &L L TCLEMOSMHE LTS, £0
o, 779 A vEBREY LTHIREAEDAEROBETED . /#-T, SETELAA
PSR OBERIET CHARYFTETCEL L WO EAMYER D, Mt EEdaMbvc L
fo. S, BYLFBRCESWIHEEOBRIEENS.

2. HEERZEOFM

AR T, Bl —2o0MRROEY FEL v W BEYHET 5 H0 TRRVOTC, v OHETEE
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BOBNNIHE - BOTBREG E) PEONKEECES L TWAAEREY DS, AR h
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FUNRYU 7= 754 (f182) ©, BT~ %ty b L, TEERABEALL®DO= 721y — b (w47
vy 7 VB, B 20 e /S AT OFEEELRBLDIL, TOV—1r R Tvr»EFE| ThBH & T,
BAIOFEDBITC A FHSREBEEANTS. K, w4 F8 O » CGiHET2E5AK 52 5. Ticbb, 20
B TIR122 (A-L) oW THELZTG, ThThoBEA® 1 ~12H L L0508, CoBm4, #AEAREN
THEBCEETES. £0B, HIThZThoRE RO AENEEY A%, HORERCEBRENTHRT
WIEWHABK CORE T, MYEBEHEAR] #1000 315, MEORE CERENMTHLRESEEIE, B
EHRSEFAER T COFBARYATTS.

A | B | C D J | K
1 [ABNARE(RRERDS giﬁl-oﬂ)'fi)’&fiﬁﬁbf_ﬁAo)*/ﬁﬁﬂﬁl Y &!I
2 e Fng5L%: FUNRYU )
3
4 —
5 |#MRRE(0-1.0)7 1 -
6
7 L N S _
8 o BN BIR= 12
9 (B [BEA [AX0E HankEE aRhmE |0 |
Rr&E e T 3 (1-12) MR #% |(Whi#~ |(1004 AHE |(8/km"2)
10 /A m'2) M) I
1]1H 190 | 36129 A 1 100 217 172610 125717
2[2R 270 | 36129 B 2 100 217] 196032 | 11.0696
3|3RH 510 3152¢4] |C 1 3] o0 T 247 215810 10,0551
4]4R8 8.00 | 31524 D 4 100 217] 224488 9.6664
5|58 1540 | 31524 E 5 100 217 225699 9.6146
6]/68 | 1980 26325 F 8 100 217] 209871 10.3348
17]7R 2290 | 26325 G 7 100 217] 186939 | 11.6080
18|8A 2410 | 26325 H 8 100  217]  165459 | 131150
19|98 19.70 | 27168 I 9 100 217| 148297 | 14.6328
20 [10B 1420 27168 Jd 10 100 27| 142004 | 15.2812
2111 | 980 27168 K 11 100 217 143790| 15.0915
2(128 390 | 36129 L 12 100 217 150728 | 14.3968 -
23] 12.2865
24 PXRR B2 1713 /NES (1979) DEETIR A km 25 52 DBE
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FUNRYU Y r 73 A. =7 A ® Visual Basic TE,I T %. FERICOVTUEL, SHBBEAROERERS X
Liepibhil, BRWEEEOMEESENED. &4, T eI avBEETHIE, 2B EbLTRFOLHSEEDON
REABEEMNF - T, HEITRETHSH. AoPTHRENTHCTHIASHEL SurveyTim=0 & 5.

Sub fun2()

' Ver 1.2

TAZLITHRRARRDIBMAD I HOERKIEIZ L ZEEHEEREE
'REACER, KOFEPEANTHEAREMRT S/~ 3 990603

Dim PelletNo(1000), Temp(20), NoDeer, FunDens, HaifunMont(12)
Dim SurveyMont, SurveyTim, MontY, Mont, Repeat, Keisan As Integer
Dim 1, j, k As Integer

Sheets(" > H #EHH"). Activate
Keisan = Cells(8, 6).Value

For i =1 To 12
HaifunMont(i) = Celis(10 + i, 3).Value 'EREOHRNRETRHIED
Next i
beta = Cells(5, 3).Value "EAR (DHOBETRAEENANSOLOTRELE ULhan)
for i =170 12 'RIBDFEHIAH
Temp(i) = Cells(10 + i, 2).value
Next i

For k = 1 To Keisan
Repeat = Cells(10 + k, 7).Value TEly BMHEERDET D
SurveyMont = Cells(10 + k, 6).Value 'HERAE I TIZANS.
FunDens = Cells(10 + k, 8).Value ‘RARNEE
PelletNo(0) = HaifunMont(SurveyMont) ’ §§3 B OHEARIEK

For i = 0 To Repeat
MontY = Int(i / 12) i AROBRERRD
Mont = SurveyMont - (i - 12 * MontY)
If Mont <= 0 Then Mont = 12 + Mont

If 1 > 0 Then
PelletNo(i) = HaifunMont(Mont)
For j =1 To 1 Step -t '3 BEiINS SurveyMont-1 BEXTR-T< 3

MontY = Int(j / 12) i 7AWDA&EH~3
Mont = SurveyMont - (j - 12 % MontY)
If Mont <= 0 Then Mont = 12 + Mont

THERERERICL-CEHET S
Disappear = (0.188 * Temp(Mont) + 0.778) * (1 / (0.027 * (i - j + 1) + 0.057))
If Disappear < O Then
Disappear = 0
Eise
DisappearC = -Log((100 - Disappear) / 100) ' B HEXR[CE T
End If

PelletNo(i) = PelletNo(i) * Exp(-DisappearC)
‘PelletNo (i)I& i BIZ 1 BHKIZ & > TiEE & h 24 hai funMont (Mont ) H¢
'SurveyMont £ TIZEN K B WIR > ENETRT .
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Next j
End If

Next i

PEL =0
SurveyTim = 1 "SurveyMont ADYIHRET 1, KOV EETO%ES
For i = SurveyTim To Repeat
PEL = PEL + PelletNo(i) 'Repeat 7 AMITL C DEKIHIBE -
Next i

NoDeer = FunDens / (beta * PEL) * 1000000
Cells(10 + k, 9).Value = PEL
Cells(10 + k, 10).Value = NoDeer

Next k

End Sub
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ABSTRACT

Improvement of the Pellet Count Method for the Estimation of Sika Deer Density

Toshitaka Iwamoto!, Takuji Sakata?, Toshiyuki Nakazono?, Hironobu Kaoka3?
Kouichi Tkeda*, Yuki Nishishita!, Kunihiko Tokida’ and Teruo Doi¢

Faculty of Education and Culture, Miyazaki University
2Kumamoto Municipal Commercial High School
3Institute for Natural Environment of Kyushu

4Forestry Technology Center of Fukuoka Prefecture
5Japan Wildlife Research Center

SFaculty of Science, Kyushu University

The pellet count method proposed by Morishita ef al. (1979) has been widely used in Japan to
estimate sika deer population density. However, it is limited in that its usage is only for year-based
regular pellet samplings. It cannot be used for irregular sampling periods. This study reveals this
limitation through experimental findings that pellets do not decay at a constant rate throughout a
year. This study also proposes a modified method applicable to any seasonal/regional sampling by
taking into consideration seasonally variable decay rates of pellets. In order to estimate month-
specific decay rates of pellets from meteorological data, linear regression and fractional equations
were established. Then, employing one of the equations, a computer program was written to
estimate sika deer density. This modified method is useful for periodic sampling in which pellets
are regularly removed after counting, as well as for one-time sampling made in any region and any
month. Discrepancies between the results of density estimations from this modified method and
those from the conventional one are also discussed.

Key words: Sika deer, density estimation, methodology, pellet count, computer program

ZEA :1999411H260.
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