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Table 1 OQutline of stady plot. (Wakayama University Forest)

Transect Relative
Plot Block PForest type length Orientation Elevation difficulty
(m) of finding
Plantation
8§—1 8 C. Japonica, C. obluse 200 NE 930 very
(6~year-old) difficult
Plantation
g—2 8 C. japonica 150 NNE 810~780 very
(7-year-old) difficult
. Plantation
8§—3 8 C. japonica, C. obtusa 140 NNW 940 easy
(newly planted)
Plantation
8—4 8 C. japonica, C. obluse 190 N 850 easy
(newly planted)
. Plantation .
7—1 7 C. japonica, C. obtusa 220 NW-W 930 mediam

(17-year-0ld)
Natural forest .
6—1 6 A. filma, T. sieboldit 200 B 870 mediam
(once thined)
Natural forest .
G-u 9 4. filma, T. sieboldii 200 S 930 mediam
(Resavation forest)
Natural forest .
G-m 9 4. filma, 1. sieboldii 200 SwW-8 860 mediam
(Resavation forest)
Natural forest
G-1 9 A, filma, T. sieboldii 200 S 700 easy
(Resavation forest)

Tbble 2 Data of sampling

May (1986) July (1986) November (1986) February (1987)

Plot  Area No. of Minutes Area No. of Minutes Area Nc, of Minutes Area No. of Minutes
(nl) men per (nl) men per ()  men per () men per

man-a man+a man-a manea
§—1 1600 4 68 2400 3 29 1600 2 52 1600 3 45
8§—2 1200 4 55 - — — — - — —_ — —_
8§—38 1120 4 18 2240 4 20 1120 2 29 2240 4.5 24
8§—4 1520 4 24 3040 4 23 1520%% 4 68 1520 3 24
7—1 — - — 3520 4 15 3960 3 20 1760 3 15
6—1 — — - 3200 4 15 - — — 1600 3 15
G—u — — e 3200 4 11 1600 2 16 1600 3 11
G—m — = — 3200 4 11 - - — 1600 3 9
G—1 — — — 3200 4 12 1600 2 16 1600 3 8

* Samlings were made on May 31, from 24 to 28 in July, on 15 and 16 in November and from 23
to 25 in Januraly. ,
#k The census couldn’t be finished in November. So the ecensus was entirely redone on 7 in Deeember.
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Pellet-groups
Instan
tanious

size-
independent
loss rate
()]
0.0096
0.1811
0.0836
0.1468
0.0783
0.2076
0.0000
0.1359

Instan-
tanious
within-
group
loss rate
O]
0.2556
0.0459
0.0715
0.1300
0.1869
0.0047
0.0117
0.0874

Instan-
tanious
total loss
rate
()
0.2652
0.1783
0.1551
0.2591
0.2616
0.2123
0.0117
0.1989

Pellets

Total loss
rate
(@

0.8928
0.5882
0.2843
0.8936
0.8700
0.7148
0.0833
0.6962

No. of
pellets
examined
485
204
102
160
746
1518
360
3575

0.1485
0.1515
0.2727
0.2400
0.2057
0.2122
0.0000
0.1893

Instan-

tanious

total loes
rats
®)

rate

@D
0.5000
0.5000
0.5000
0.8000
0.7333
0.7143
0.0000
0.6744

Pellet-groups
Total loss

6
2
5
15
7
6

Table 3 Loss rates of pellets and pellet-groups.
45

Pellets that couldn’t be rediscovered are excluded.

No. of
pellet-
groups
examined
4

Length
of
period

(month)
3.3
3.3
1.8
3.3
2.6
3.3
7.1
3.5

Period
Nov. 1986~Feb. 1987
Nov. 1986~Feb. 1987
May 1986~July 1986
Nov. 1986~Feb. 1987
Dee. 1986~Feb. 1987
Nov. 1986~Feb. 1987
July 1986~Feb. 1987

Total mean

6-—1

Plot
83
8—4
7—1

8 —
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Table 4 The average size of pellets

Species No. QE No. qi.’ Length (AY  Diameter (B) B/A
pellet pellets (mm) (mm)
groups measured
Zoo
Serow 4 518 15,231:2.478 8.881::0.733 0.5954:0.089
Deer 4 160 15.2514:1.511  11.559:-1.055 0.764:0.089
Serow (yearing) 1 169 12.002:+1.657 7.7514:0.639 0.656-:0.090
Deer (fown, juvenile) 2 165 11.929::1.744 7.2774:0.227 . 0.617::0.006
Field
Serow 17 662 12,6962, 641 7.703:-1.518 0,6174£0,111
Deer 4 57 11.5254-3,206 7.8374-1,712 0.6614:0,133

9.8m® THH, HEEIOHTIE, HLL0.56~0.61, 7V TS AH0.48~0.50& 5 5T
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Table 5 The results of test for equality of ° L -
diameter/length ratio mean value o > ,‘/”: )
between in pen and in field. o
Species Serow Deer § o
(tield) £ - v.158904 g
Coinei-* Other Coinei Other & o T Seox YIRS A
dence denee o § - Deer VoD 1122801,018800.40%
(I:I&Z‘OSO : 4 1l 1 4 © 200 480 800 80D 1000 3300 1400 1600 000 2000 e
Rate to sorow m::er
all cases 26.7 73.3 20.0 80.0 o e A o
(%) O Fleld A poind
" 2 * s e k
* Coincidence means ne sighificant (p)0.08) T peria

between same species and significant between

H n - H . .
different species. Fig. 3 The relation between average volume

and weight covered at the census in
a pellet-group.
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Table 6 Estimated number of pellet-groups and pellets distributed to each of species.

All numbers are those of pellet-groups and pellets newly diseovered.

Month of census Total

Plot Species N May }986 , _duly 1986 Nov. &'Dec. 1986 February 1987 ] .
No. of No. of No. of No. of No. of No. of No. of No. of area No. of No. of
pellet- pellets pellet- pellets pellet- pellets pellet- pellets (ha) pellet- pellets

groups groups groups groups groups

8-1, 82 Serow 4 500 0 0 4 656 4 844 0.84 12 2000
Deer 13 383 8 273 2 45 3 71 32 772
8-3, 84 Serow 2 326 0 0 32 4641 0 0 1.432 34 4967
Deer 3 67 2 39 46 2034 6 216 57 2356
71 Serow — — 0 0 10 2458 0 0 0.924 10 2458
Deer — — 8 359 3 33 0 0 11 392
6-1 Serow e — 4 1560 — — 4 1670 0.48 8 3230
Deer o - 0 0 — — 5 100 5 106
G~u, G-m Serow — — 6 939 Q 0 0 Q 1.76 6 989
G-1 Deer e o 2 24 0 0 2 39 4 63
Total Serow 6 826 10 2549 46 7755 8 2514 5.436 70 13644
Deer 22 450 20 695 51 2112 16 216 109 3689

or
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F— D% & & ICHEROHRE2IT 5, €T, BBHERS —0 -2 —Dfi T HIFTEL
&

PEOUBEI AR (07) =0.0428  FEBWAOZIELEER (b)) =0.0179

RIS (e') =0.1320 PEBRAFERITHEER (e) =0.1141

(LR, HFHPED)

WHEFERE  («) =0.8777°L8—1, 8—20 7wy | Tld a=0.28

WhiFERE  (F) =0.511270L8~—1, 8—20DFuy b TiF p=088

BASIRG RIS () 1, =R AT I TRINETHEbAT X I2fl%, =k o hico
WTIREHS Y XY

H=90 (=h v hELH) H=3860 (=h>oH)
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BONTHEROBERELBVOTCHBRETETLLVIZAES & LTV, NS, (W
BRI, GHBHIEE UTEHEL TS, SEIBIEHOBENLED > T icw, T
1), 6%, WHETIHORZHENERETHS, Lrl, chboRicd 55 EAEEMLD
HOBREERTRERLLDIRE >, CRHDOHATIE, WHELHELOHMOWM TS 4 —4
—BRDITAULZ S 220, TN E—FEELUTIEL TV ARDILES Lozt Bbh b,

Table 7 Estimated density of serow and deer population (head/km?)

Estimation Month of census Total

Plot equation®
May July Nov. & Dee. February mean
in 1986 in 1986 in 1986 in 1987 ol plot

Serow  Deer Serow  Deer Serow  Deer Serow Deer Segow Deer

8-1, 8-2 (3) 2.43  2.12 0 1.04 4.25 0.39 4.25 0.59 2.48 1.19
(4) 2.45 4.51 0 2.21 4,29 0.83 4.29 1.24 2.45 2.83

(n 2,11 1.76 0 1.46 4.84 0.36 6.28 0.57 2.81 1.18

3-8, 8-4 (3 0.97 0.26 0 0.09 15.58 4.06 0 0.37 3.05 0.93
4 0.98 0.57 0 0.19 15.76  8.75 0 0.80 3.09 2.00

(7 1.09 0.24 0 0.07 15.42  7.39 0 0.55 3.05 1.58

7-1 (3) — — 0 0.53 3.25 0.18 0 0 1.39 0.28
4) - - 0 1.14 3.28 0.38 0 0 1.41 0.60

0 — — 0 0.98 5.46 0.08 0 0 2.34 0.41

6-1 8 - - 1.61 0 -— - 3.21 0,73 2.14 0.24
@) - - 1.83 0 - - 3.256 1.57 2.17 0.82

(0 — -— 4.29 0 - — 9.18 0.64 5.92 0.21

G-u, G-m 8) — - 2.41 0.156 0 0 0 0.29 0.44 0.05
G-1 (4) - — 2.44 0.31 0 0 6 0.63 0.44 0.1l
0 — -— 2.76 0.07 0 0 0 0.23 0.49 0.03

Total (3) 1.61 1.08 0.54 0.19 5.19 1.04 0.76 0.28 1.66 0.47
mean 4 1.63 2.31 0.54 0.42 5.25 2.25 0.77  0.89 1.67 1.0l
(7 1.63  0.91 0.93 0.28 5.99 1.78 1.64 0.15 2.21 0.65

* See “Equations for estimating density” (p. 4).
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Résumé

The pellet and pellet-group counts was applied to estimation of population density of both
Japanese serow (Capriecornis ecrispus) and sika deer(Cervus nippon) in Kyoto University
Forest in Wakayama. Pellet-groups were counted on 4 belt transeets in natural forest, 4 in
yoﬁng plantation and 1 in 17-year-old plantation. Censuses were carried out in May, July,
November, December of 1986 and in February of 1987. One forth of pellets of each pellet-
group discovered were sampled. Pellet groups of each species in zoo were also sampled in
December 1986.

The average size of pellets of serow in zoo was as same as those of deer in length but
smaller in diameter. Sizes of pellets sampled at censuses were much smaller than those of
700 in both length and diameter. So it was impossible to identify the species of pellet-groups
found in the fiels by the size of pellet contained (Table 5&6).
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Pellets discovered in the feild were distributed to serow and deer thoreticaly. Pellet-groups
with more than 149 pellets were regarded as those of serow. The rates of number of pellet
groups in each size to number of pellet-groups which eontained more than 149 pellets were
caleulated (Table 7).When pellet-groups having more than 149 pellets were discovered the
number of smaller size of pellet-groups were multiplied by the rates. This method seemed to
distribute more pellet-groups to serow than actual (Table 9).

Estimated number of density of serow ranged from 1.7 to 2.2 per km? and that of deer
ranged from 0.5 to 1.0 per km? in study area (Table 11). These results means that there
lived about 15 serows and about 5 deers in this area.





