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Koichi Yamava : Studies on the Habitat Use of Japanese Serow
(Capricornis crispus) and Desirable Forest Management
in the Shimokita Peninsula, Northeastern Japan
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Table 1.

TEEREHEXOARARHR TS T 2K EEL

Change of forest types during the latest about 20 years in the model areas of the Shimokita Peninsula

SEMOH | IREK el gmask | R
| R "
- 4 F OB ROKEE | SEEE | Broad Coniferous- | Coniferous- | = 4 # | & O ff
Year Model ar Coniferous Comfle;lrous leaved Brozd }eavetd broad leaved | broad leaved Rock areas|The others
Working units & areas| forests f}; 2_ esgs forests |YOURE 10T€SLS|yixed forests young mixed
. ) f
(Showa) | (ha) %) (%) %) %) %) B %) %
29 1.7 2,7 26,7 22,0 34,2 6.6 L1 6.0
i 8] 38 6,000 7.3 1.8 36.7 35.6 0 .1 7.9
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26 18,1 10.6 8.3 18.8 24,1 0.5 0. 19.2
4 B R 38 4, 000 18.2 23,1 9.0 10,8 19.5 0. 0, 22,1
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48 11.8 33.8 10,8 9.5 10, 3 0, 22,8
28 S. 6,9 18,0 37.3 27,8 . 6 o] 0.7
S{Eai # 38 4,000 9. 16,5 18.9 35.0 18,6 , 8 0.1 0.9
’ 48 6, 35.1 22,9 12. 4 20,0 1.6 . 2 .
28 3.8 8.9 20,6 20,5 33.7 0. 0 12,4
(Z)(ma ] 38 3, 200 12,1 11,4 23,6 5,7 36, 2 0, 0,2 9.9
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u
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26~31 11.8 7,2 19,8 17.7 30.9 2,4 9.
®
Total " 38 27,200 17,2 15.5 22,0 8.6 25,3 0.7 10, 3
48 15.6 27.5 20,1 4.9 20.6 0.6 10.3
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Shimokita Peninsula.
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Fig. 10 Z#@EBICB T 5K L D EKRIRE

Luxuriant condition of forest floor plants in each sampling plot.
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Fig. 11 THEBICEH 5=F vy HE Y HOEEREL LA IHRDIERE
Combination types of forests classified from the habitat use of

Japanese serow (Capricornis crispus) in the “Hiba” natural forest
areas of the Shimokita Peninsula.
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Studies on the Habitat Use of Japanese Serow (Capricornis crispus)
and Desirable Forest Management in the Shimokita Peninsula,
Northeastern Japan

Koichi Yamaya®

Summary

This investigation was made to find the relationship between the habitat use of Japanese
serow (Capricornis crispus) and desirable forest management in the Shimokita Peninsula form-
ing the northern limit for Japanese serow. It was also needed to make the counterplan for
conservation control of Japanese serow.

The results are shown as follows :

I. Change of forest and forestry in the Shimokita Peninsula in the last 20 years according
to the statistical tables.

I) The forest area of the Shimokita Peninsula is about 120,000 ha, and the greater part
(76%) of that belongs to the national forest. In the national forest, the area of natural forest
showed a decrease of 15% and that of plantation showed a increase of 15%, and the growing
stock of natural forest showed a decrease of about 15%, too, during the last 20 years (1958~
1976).

2) The cut volume of lumber had increased from 1958 to 1965, and had suddenly decreased
from 1972 onward (Fig. 5). It is clear that such a tendency of annual change was influenced
by the social conditions and the forest policy in those days. In the Shimokita Peninsula, both
the cut volume of lumber and the decreased volume of growing stock were relatively greater
in the Wakinosawa district (Fig. 6). And, the conditions of change of the plantation areas
agree considerably with that of the cut volume (Fig. 8).

2. The change of forest types during the last 20 years in the model areas of the Shimo-
kita Peninsula are shown as appendix figures. From the appendix figures, the writer found
that the tendency of change was the same as the indications of the statistical tables (Table 1).

3. The vegetation research and the living evidences of Japanese serow in each plot was
surveyed in the Shimokita Peninsula,

1) In order to understand the effects of the abovementioned changes of forest and forestry
on the habitat use of Japanese serow, that is, the decrease of natural forests and the increase
of plantations, the Mutsu, Ohata, Wakinosawa and Sai districts were selected in the Shimokita
Peninsula as plots to be surveyed. And, the condition of vegetation and living evidence of
Japanese serow were examined in the combination of natural forest and adjacent plantation
in the plots surveyed.

2) When the “Hiba” (Thujopsis dolabrata var. Hondai Maxino) natural forests were selec-
tively cut, or were cleared and new trees planted, the number of species of floor plants and
the luxuriant conditions increased. However, the writer considers that the degree of change
is controlled by the opening condition of the canopy and the soil conditions. Beech- Sasa

Received August 22, 1980
{1} Tohoku Branch Station
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(bamboo grass) type is typical in natural beech forest areas, and after the clear cutting of
beech forests, the forest floor is occupied dominantly by bamboo grass. In addition, luxuriant
conditions of floor plants in the planted lands are greatly different before and after the close
of brush cutting.

3) Japanese serow have a choice in feed plants, but many ligneous and herbaceous plants
growing in the previously mentioned localities are eatenm, in fact. However, it seems that
Japanese serow do not have a taste for the bamboo grasses. Although the supply amounts
of feed plants are largely abundant under thin stands, cut-over areas and planted lands as
largely abundant under thin stands, cut-over areas and planted lands as opposed to under
natural forests, it seems that the luxuriant areas of taller shrubs and bamboo grasses offer
poor conditions for the feed-environment of Japanese serow, owing to the hindrance of their
movement,

4) According to the utilization conditions of forests by the Japanese serow, the combina-
tion types of forests in the Shimokita Peninsula were classified into the following main types
(Fig. 2).

1. “Hiba" natural forest areas

I-1. “Hiba” forest-“Hiba” thin forest (selective cutting) type

1-2. “Hiba” forest-planted land type

1-3. “Hiba"-broad leaved forest-planted land type

II. Beech natural forest areas

II-1. “Hiba”-beech forest-beech forest type

I1-2. Beech forest-planted land (bamboo) type

The writer found that the combination type of I-1, “Hiba” forest-“Hiba” thin forest (se-
lective cutting) type and I-2-1, “Hiba” forest-planted land (lower shrub) type were suitable
for the life environment (rest, feed, movement etc.) of Japanese serow (Fig. 2). In the
Wakinosawa district there was an increase in “Sugi” (Cryptomeria japonica) plantations due
to the clear cutting of “Hiba"” natural forests, and such combination types were widely dis-
tributed, and the living densities of Japanese serow were also higher.

4. Forest management and forest arrangement presupposed preservation control of the
Japanese serow in the Shimokita Peninsula.

1) From the actual conditions of the life environment of Japanese serow in the Wakino-
sawa district and others, the writer considers that desirable forest arrangement will be sche-
matically expressed as Fig. 14, Namely, it means that the shelter belts are closely arranged
in the ridges and have to continue to the beech natural forest areas of farthest parts, and
the forests of various kinds, that is, needle leaved and broad leaved forests, young and old
forests, and so on, are included within the districts.

2) The beech natural forest areas in the Shimokita Peninsula are roughly divided into
four main parts as shown in Fig. 15. For the purpose of conservation of Japanese serow in
the Shimokita Peninsula, the writer considers that these four parts must be protected as the
preservation areas by restricted management, and the surrounding “Hiba” natural forest areas
have to be normally managed as the coexistence areas. And so, it is necessary that the whole
of the Shimokita Peninsula is covered with the pattern shown in Fig. 14.
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Appendix-Table 1. T ¥ B ic 8 2 FE R - HHEN EH
Change of growing stock by tree species during the latest about 20 years in the

Shimokita Peninsula (1,000 m3)
b

F K CREE ” % Coniferous trees B EBroad leaved trees
_ -
Year | District forestry | 1o | g2 g ey g nsey | SO0 wou | 7 ¥ 1y 5w TRM
(Showa) Total Hiba Pine Larch others Total Beech Oak others
¥ ¥ Total 14, 649 7, 546 6, 403 569 21 4 7,103 4,135 460 2,538
JI A Kawauchi 2,881 906 868 3 8 1 1,975 1, 447 135 393
MR  Wakinosawa 1,499 861 749 21 — 1 638 384 65 | 189
33~37 |tk H# Sai 1,801 767 693 10 — — 1,034 294 110 ! 640
A [ Oma 1, 844 1,018 947 21 — 1 826 334 51 441
* {H Ohata 4,056 2,279 2,163 13 5 — 1,777 1, 241 35 501
y o Mutsu 2, 568 1,715 983 501 8 1 853 435 64 354
¥ ¥ Total 14,618 7,793 6, 487 656 26 5 6, 825 3,824 399 2,602
JII A Kawauchi 2,851 958 922 4 8 1 1,893 1, 359 119 415
¥R Wakinosawa 1, 455 845 729 15 1 —_ 610 354 63 193
38~42 | &£ H Sai 1,716 737 675 3 — — 979 283 109 587
A [ Oma 1,808 1,015 940 20 — 1 793 299 18 476
KX M Ohata 4,125 2, 340 2, 231 13 4 2 1,785 1, 169 44 572
{r o Mutsu 2, 663 1,898 990 601 13 — 765 360 46 359
¥ ¥ Total 13, 614 7,323 6,014 578 38 7 6,291 3,428 315 2,548
JI' A Kawauchi 2,735 923 854 9 13 — 1, 812 1,256 115 441
HER Wakinosawa 1,289 699 589 20 5 1 590 341 51 198
43~47 Sai 1,654 779 691 3 — 1 875 240 90 545
A [ Oma 1,749 1,016 917 22 1 2 733 254 16 463
& 4 Ohata 3,721 2,203 2,081 7 5 3 1,518 974 16 528
¢ -5 Mutsu 2, 466 1,703 882 517 14 — 763 363 27 373
¥ ¥ Total 12,876 7,028 5, 682 555 57 3 5, 848 3,116 243 2,489
JI B Kawauchi 2,522 823 718 13 17 — 1, 699 1,154 74 471
MR  Wakinosawa 1,280 731 560 37 16 — 549 315 40 194
48~51 | £ # Sai 1,544 720 634 6 1 — 824 231 80 513
A B Oma 1,686 1,048 920 26 4 — 638 195 15 428
X M Ohata 3,570 2, 146 2, 009 10 9 1 1,424 894 14 516
&r o Mutsu 2,274 1, 560 841 463 10 2 714 327 20 367
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Appendix-Table 2. W & A ERE L = v Y h = ¥ 71 O £ FEBK

Results of vegetation research and living evidences of Japanese serow in each plot surveyed

W OhEVAHEBER Plots found the living evidences of Japanese serow

o f4z3 1 Horn scour trace

£r & Eating trace

— HEOEHO High cover degree

B B M B
Plot District forestry .Local religﬂf‘ b # x B K K HE £ (BEREUT) LR
No. |y Ofices Altade” F Main floor plants (below shrub e
Comp;.jr\tmﬁgnt Ec:n 1)1 e orest type ain fioor plants (below shrub layer) surveyed
(Lo BE Y B A B EATAE, B2, YUH, TIU, KV NIF YR YT
-1 &> Mutsu Gentle slope at “Hiba” natural Rt o, TAAL ’ 3 53.10
2% A mountain foot forest ’ Shé
420m 1504E 150 years (Showa)
AR AANIBEY, TANE, FFATE, AFFEXVAVY I, N ,
1-2 ’ ’ Small area b FOALT, TAFLES /VUVFS, TUEVS, kN, ¥IVTVY,
” ” s Vol v anre, yavEL, 1¥TARFVE, EATFS, FUNKE,
& Yy
#+> Mutsu ;‘,’aﬂ%ﬁ B e 7.0 % FYRHEY, B, NUFIALT, EATAF, YAVEL, 4R ,
#1-3 slope . forest Wy, ¥/ TnT=
st 3 500m 1404F 140 years
” Be /s 4 5 REBHE K || s AFonTE, FYREY, €ATAE, AMARE T, YV p
w14 Narrow ridge forest locally Fe v FhT e, YT
” 520m distributed
1404E 140 years B
X4 Ohata EEE | AFBEM () | Ty, Adspmed, KA/, AVAY, ¥TIMY, U7 ,
1 e part of | (Sugl" planted | Sy 5, 42 ¥NIT, NIOVEKS, KTV, EATF, LATHE,
% &3 520m (8 year) NA AR
” ” xE:/-\’ .’7;13{1?% ﬂ'ﬂ'—/\'ﬁ ﬂ-’Ef/:, "7‘7‘7”/:/’ bV U’ :’*‘/—E‘y’ Tﬂ'ﬂ*:&, *‘j—/ :F’ ”
%22 Hiba'beech | y5 4, 2uba, £ATHRS TF, S YuyHe, sqFe,
% & s40m 1504 150years | ~AA XA Y AALRII LAEF
_ 3 TH 4 I -tl\“f;jﬂ-ﬁ € JNO9E, FAxNNsawY, e, T, V)THIS =, vV VEFY ”
3-1 A Obata Obtuse rnid e “Hib'f”-beech
%9 iz g natural forest

340m

(shelter belt)
1414

141 years

SHRHEEREY

E9IE £



”

e 2R
Middle part of

A ¥R (8 4)
“Sugi” planted

JVUUFE, 2Ty, A4 0®Y, LN, kA F, 1XFF, ¥V

”

- 9 A steep slope land THT=, TRIAN
1 330m (8 years)
K Ohata éﬁgﬁ(%§7 7 F FYIEY, AVH), AZXHLT, YVVFL, £XATIF, A4 "
41 Gentle slope at | Deech natural RV, NAARN Y, XY RYRY, AVE, ISVE
158 1» ggopglr part 1204 120 years
, , AT FUTHH, AXSIBEY, LYHY, 5T/ %, LATAE, YAV |,
4-2 “Sugi” planted F3I, JrIXN, YIRTTE
175% 540m land
(12 years)
. BRBH CREB | tascsmeve, JVOUF, HeR% AIFRVET, TF, 7/ | g g
BN i Broad leaved NURL, VEINY, TRY I '
35-1 gggk%flosawa Narrow ridge natural forest ’ ’ (Showa)
3 190m (shelter belt)
1094 109 years
. JYIVEe FeXI, U/ AvNIe 278 THEE, IYF,
" y A Z ¥y 6 . - . ”
¥5-2 ’ g@&:ﬁgpaiﬁf «sﬁgﬁ;{ﬂmﬁed@ AVRY, THVYT, 7=A4AFT, EHITAFT, YIVIAEFE, ¥
273 i3a steep slope land ' BYNY, THE/FYVVY, 75k, /avFEse, v+ F, v
180m (6 years) A ,
Yay, TA L
: N ¥ 4 4 - N . — s - .5
BEFR B & 3 %ﬁﬁéﬁﬁﬁ?’ Es%, AXNIREY, AYAY, T, AZXALF, 1¥TH TS, Y
#5-3 | Wakinosawa Narrow ridge forest I¥TAVRY, ~NgO VRS, N)FY
272 & 200m (shelter belt)
1044F 104.years
” PE L, 25 PR $XFT, AANIRRY, £TY, HTXI8 TATY, JYUY .
M54 Upper part of Red pine planted | ¥, ~"UFUHLF, 45T, TE/FI VUV
272 10 steep slope land
6 180m
(8 years)
MR ﬁ%ﬁﬁ,%ﬂf gﬁfﬁ*a Ty, AA70%Y, V) F, VF/ X, YUV, VT IHA, "
i : iddle part o road leave o a o ’ s - Sy 3o
$%5-5 gggkglosawa gentle slope natural forest AVE, FEAVYRH, THE2TH, H<X3® /7+% 7H#3I, 31X
200m 1344 134 years F, PUAHTH
” ” AFERH (106F) | AN/ n®Y, &7, 79F, v/ F, TAFE, $v¥av, » ”
o “Sugi” planted - s e N . 8
K5-6 land FARL, NMAXHTYS, P)VTYYaUIe, F=vEYS
269 180m n

(10 years)

G agFANEERIAAL
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Appendix-Table 2. (o-3%) (Continued)

LB oK E SR K j
Plot DlstncéLi forestry Loca%irehgf_ % p:E| F E K K B &£ (BRBIUT) %Hbﬁﬁfﬂ
offices 5 - ate
No. co:lvk N OBE Al(tit\)xde Forest type Main floor plants (below shrub layer) surveyed
mpartment m
EneTIR R | avhy, 79, 7487820, NIFTALT, A ZYHIT, NY
HEDETEEE | W e ' ‘ S e |58
6-1 %?kiﬁlosawa Flat ridge of “Hiba”-beech SYRY, InvvFI, 24 ZXNYY, VEIUNY, I EFVE, Sho
266 g :gtggle slope ?:ﬁ:ﬂzlrfggﬁsit FUTHEY, ¥eIFY, V) TAS, VYNF, L¥eHTLY, T (Showa)
1294E 129 years [
B BELS, B | [y S AYHY, ABYHEIF, AARIOEY, AUFUHIF, IZE, & )
6-2 Upper part of Black pine A/ %, 87/ %, TAFE, X, FYIHFYF, YUVFI, 7
266 gentle slope lanted land
1 400m 1(’17years) JAVRY, VRO, v4aY9Yau=w, ~YH)Y
e Sai R TFERE COR BB | L0 pe Tages, A4 sReTs, 9Y A8 X7 )RR, _
7-1 \ gg‘;ge slope near forest 16 BRTFAT I, VEONY, AVE, Y aVAIVE, ks AYTR
75 sheiter . wa
440m ) 1558 155 years )
" FE LS, OB | AFEWAE (6F) | A4 suEY, TELE, JYUIES, VYA TpavVDe, ”
W72 3$¥§$?°f lgg’phmm HYRE, AVE, VaVBVYIVE, NYTUYY, R F, VEY
75 \» 430m (6 years) VY, ¥*TEFY, Vavitvvyg :
t}{ﬁ (ﬁ&ﬁ%) - ¥ N > o . 5 ) wp 3
fest Sai 4 % “Hiba” natural | A A/Y7BEIE AYAYE, TSTIVL, TALRS, JVOIE, ”
¥7-3 Flat ridge forest IXE, TN/ FS, YauRrYVE, LATAFIY, A9HFL, F
75 &s 400m SShelter belt) Tay, ERY VYRR, TEETE, THFL®
” AW T HHEAE AXRSHM (74F) | AA70Ed, $TV0, UY /K8, N, BTNV, AVT, FY ”
P Cganie slope near| Sugl” planted | gpr#, AvTYYY, 5TTH, A, TROAN, 47472
75 {3s 400m (7 years)
7 H . . o . s . N s o
sk Sai B TH % 8 I REBTD | L opye, 4,07 neve, #exss +78, 759, 97IX¥ ,
W7-5 Obtuse ridge forest 75, EXATAF, Y, TALE, PF/F
60 I 300m (shelter belt)

1004 100 years

SR IEYEEEY

L9185
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Appendix-Table 3. # K # 4 % X R &
Luxuriant condition of floor plants in each plot surveyed
5 B BIE M A% KR (Qmxim)
District Luxuriant amounts of floor plants
Plot forestry F 7S il . e
offices FaHb - & g?vis%,fg;]f & £, AR ﬂgHeiJ:ghém
No. o/ B Forest type ([Total of| ligneous - Num-
Compart- height hg% : um- g &t
ment erbaceous Species ber] Mean | Total
(cm) plants
(cm) (cm)
o - C 7KL E AT & & & 37 220
N H . t 3
-1 | Mutsu “Hiba” natural 236 = en ” z ‘ !
forest &t Total 227
26 A 1504F years
BA Herb. | kv/37 by v 3 3 9
P WAL/ 4 380, 1,500
NIFThATT 2 180) 350
. 7Lk 8 & Lign. Y v U 1 150 150
1-2 Slmall area by 2, 630} 5 P ;J: lf ;8 5?8
” clear cuttin,
utting gt Total 2,590
BHAX Herb.| ¥ = v 57 v 1 40) 40
F vz WY 16 151} 2,415
tr o 7 ¥+ A A L2174+ 21 23 492
1-3 | Mutsu Beech natural 3,232 o ST VN S 12 24 290
forest Lign. NA AL RYH 1 35 35
31 A 1404F years
2 Total 3,232
E X 4 51 203
= o< Liga. R 2 23 45
. @Iﬁa,, nafﬁral 18n F Yo ¥ 3 47 140
1-4 forest locally 868| 2t Total 468
” distributed
1404E years B . ) ITHhIS= 7 46, 325
Herb. YV H Y5 2 38 75
# Total 400
x % i vz ¥y 45 105\ = 4,743
X 4 =R 7 v 5 175 875
2-1 | Ohata (3 6,108 T A EEy f o
“Sugi” planted , Lign. E X €& F 3 32 95
36 kg land (8years) E AT A F 1 50 S0
gt Total 6,103
AN uEY 2 118 235
A ; 7 90 633
7 5 47 235
*(ﬁ)z{: hov oHh oY 3 38 115
Lign 4 )‘)‘ -E;d- 1‘ 4 34 135
N g E AT 7 27 185
* i by e FFRIR NAA R 1 55 55
2-2 | Ohata “Hiba”-beech 1,863 FYRHY 3 59 150
selection forest & Total 1,743
36 & 1504 years . ’
K IVRA R FUE 3 27 80
Herb. ST Y Fouv 4 10 40
&+ Total 120




— 36 — HELRRBIEEE H3165

Appendix-Table 3. (D-3%) (Continued)

B oKk B A KB4 %ER (mxim)
EDistrict Luxuriant amounts of floor plants
Plot | forestry H Lz >, | 1 =
offices ke L g?vis%)fﬂojf B % A¥ 1 %Héli:ghfl:%
No. | # /N BE Forest type  [Total of ligneous- Num- _
Compart- height | & baceous Species ber ¥, 33 at
ment Y ‘ Mean | Total
(cm) p ants (cm) (cm)
* VAR B AR 3 160, 480
BN 7R Li A raed 5 140 700
x A Siriotk | Tota | © { R -~
= ‘Hiba” - beec ota )
3-1 | Ohata natural forest 1,355 °
99 T (shelter belt) = & =l A 4 10 40
1414E years Herb. . YNy VR 1 10 10
# Tota 50
PO Y vy F 1 250 250
” R ¥ iR "Li * 7 v 2 195 390
3.2 (84E) | 3gg B e 3 7 102 715
9 %, i‘Sudgi’(’ plante)d ’ &t Total 1,355
an 8 years
‘A Herb.| v/ TH 7= 1 30 30
Y F vz Y 16 84 1,345
*(,m* £ AT & ¥ 2 45 90
; . NA4RHF 3 30 90
' A lzeeci nﬁural v Lign. PAPIE AT : 8 27, 215
4-1 | Ohata forest 2,520}, 8 Total ‘ : 1,740
e 120 years A 207 hVARY 38 20 760
Herb. a b X 2 10| 20
2t Total 780
., F Yo ¥ W 42 128/ 5,375
AKX AApoey 2 153 305
44D I 1 135 135
” 2 ¥ FEARHL Lign. E X7 & F 5| 40 200
42 (125) 6. 130 Vo v # g 1 35 35
175 & “Sugi” planted ’ . %ﬂ- Total 6, 050
land (12 years) . ‘_ﬁ x
R FFA o 1 20 20
Herb. b= R VA 6 10 60
gt Total 80
P PAV AL D 21 78| 1,640
K OEK | T oA E E 2 115 230
) Lign. PSS 4 25| 100
‘ IR S
WEFR (rmats) T ERY G I
Broad leaved & Total 2, 000
5-1 | Wakinosawe 2, 842
‘natural forest THE/IFY)VIY 4 10 40
273 %q Egggter belt) 25 * VAZAPAS SR 2 10 20
years F T Y 42 11 462
Herb. Y R T 13 18 230
= A % 18 5 90
& Total 842
VA R A 11 91 1,000
FANraEY 5 191 455
7N . AR e 3 104 310
Lign. H o= X3 1 75 75
” ?é*éﬁ’ﬁ**ﬁﬁ N Yyww v 1 70 70
5-2 M s 2, 1200 -l 7 v 4 F I 1 60 60
Sugi” planted ’ =
273 s land (6 years) "§+; Total 1,970
Z v & 1 35 35
Bl vaony 3 35 105
g F 4 a 1l 10 10
5t Total 150
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Appendix-Table 3. (>-3%) (Continued)

o o= B K M L % K B (1mxim)
EDistrict Luxuriant amounts of floor plants
Plot forestry p 7 H A - AR W oFE &
2, . IE]
N offices MILF Bivision of B 2 A Height
o. | B /N B Forest type |Total of} 7. -
2. ligneous- Num- ~5—1¢ =
Compart- height herbaceous Species ber| Y- 5 it
ment Mean | Total
(cm) plants (cm) (cm)
AA oY 6 136 815
|<VA S 3 Lign, E A 11 82 900
b = it
BEFR Sﬁf\%ﬁ ﬁrﬁtural &t Total 1,715
5-3 Wakir;osawa forest o 1, 965 o = ” 9 oo
272 (shelter belt N . .
1044F. years yll-HeTrb. 1 Iv=eALRY 5 30 150
7 ota 250
J YUy F 3 163 490
Aoy 2 110 220
A &K U | 8 139] 1,110
Lign. NI VR 1 80) 80
RS X 1 70 70
(7 7755 bk E I 5 62 310
” 8 =
54 Rled pglel 2,885 2t Total 2, 280
272 .
e I(’Ba;et:rs) and T F R T F 3 72 215
& £ Y H VS 2 40 80
Herb IvvAEFUY 4 40| 160
. Py TYVauw 1 20 20
i x7 VRS 10 13 130
# Total 605
A& Lign.{ v Vv / #* 2 155 310
PYTVYVav= 10 37 370
2 = 7 # 5 26 130
. 7 4 N 1 40 40
MER g\ﬁdﬁ{"’k q PavEVYIUL 22 40 880
§-5 | Wakinosawa road eave 3, 450 ShrA T 1 80 80
natural forest Herb. IV Yy 55 20 1,100
269 1344F years ZILHL U 2 15 30
NIE'IA )T 4 30 120
I¥=wFraaly 7 37 260
Yoo A 3 40 120
2t Total 3, 130
AANraeY 2 165 330
7 A & = 3 187 560
. nA4 4 RHE Y 2, 75 150
Lign. v oy 0 % 2 85 170
. b XA Tk * 5 28 140
&t Total 1,350
2 A 78y XA 5 26 130
s ” (1(?5151%;%#@' 2 160 7 . 1 50 50
269 B - Sugi” planted ' {\':i? Z 4 I ; W 200
land (10 years) oKy lzﬂ_ ! 10 10
Herb. A7 phRY 1 20 20
Yy v 7 F 9 1 20 20
=N N A 1 20 20
2 A2 22 v 2 20 40
b4 Za k3 10 20 200
&t Total 810
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Appendix-Table 3. (>3%) (Continued)

HRAKBEEEEERE (ImxXim)

,§D' & Luxuriant amounts of floor plants
lot | forestry ®
Plof
. 1 -
offices o Ll X FAR :
No. %, /N B Forest type Totgl of] ll)il;nlz?l?s.‘)f 8 & Nf% Haght:
Compart- height | 4 rbaceous Species ber| ¥ 8
ment (cm) {ants Mean | Total
P (cm) | (cm)
Vi + 2 150 300
* & LY oA 44 20| 860
) ~NA A4 RKT Y 4 13 50
. e . = S 4 15 60
i F{é?ﬁgﬂ?ﬁ Lign. AAyBEY 1 10 10
BEFR (R F v ¥ Y 9 20 180
6-1 | Wakinosaw Hiba" -beech 1,550
100SaWa | hatural forest ! gt Total 1,460
266 g (shelter belt)
1294 years & * F a4 o) 1 10| 10
Herb VAR YoV Y 4 18| 70
. b= N N A G 1 10 10
gt Total 90
x A J 0+ 1 320 320
RS T 2 125 250
v + 2 135 270
D N A 18 67| 1,210
Lign. AANyawY 3 53 160
NDFDHTF 1 10 10
e VAL 7 3: | . F v e Y A 5 38 190
Mg}.ﬂ (174%) gt Total 2,410
6-2 | Wakinosawa | Black é)ine g 2,730 * g ’
lanted lan
266 4y p F o 2 ) 5 10 50
(17 years) 3FURRIL 2 1 20
LN R A 4 4 10 40
Herb, A2/ hVRY 14 10 140
VR 9NV 2| 25 50
Vg AE FE 1 20 20
2t Total 320
AKX Lign, | Ay 10 81 809
e ¥ K
% # (RERHE Dawrivyy 7 53 372
. “Hiba” natural e VTV 1 40 40
- Sai forest 1,592 gHerbj: LATAZ I 28| 7 182
75 b (shelter belt) ' A7 AVRY 8 19 150
I554F years T b X N 4 10 39
&t Total 783
* 7 ¥ 2 90 180
AA N ney 4 53 212
Lign. T 4 ¥ = 14 40 561
* 4 F o 8 18 144
3t Total 1,097
.. Jryavyw 2| 52 103
” R ¥ BRI £ 3 FYF 3 89 266
7-2 ((‘6 EF‘)" 2. 333 JamErvyIVE 4 30 120
75 1n ugi” planted ’ #x & ry 1 59 59
land (6 years) & & Jadxvysg 1 15 15
Herb aTAwTY Y 2| 27 54
: LATA T 13 8 99
x7 7 hVRY 30 13 390
7 = ¥ > F 2 10 20
o b v X 13 10 30
Voo Y F 16 5 80
£t Total 1,236
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Appendix-Table 3. (>-3%) (Continued)
U BOBE Mk %X B (1mX 1m)
District Luxuriant amounts of floor plants
Pot) e | B e A B Eoictand”
No. ] /N B Forest type Total of] Il)ilvlizgﬁl _Of = % Nf% eight
Compart- height hgb S Speci ber| 3 4 i
ment erlaceous pecies €T Mean | Total
(cm) plants (cm) {cm)
P PAVAE -2 1 185 185
J oy vy F 3 77 230
Lign. vy / % 1 90) 90
Akbav=1Vb 1 50 50
Eooe K # Total 555
% ¥ (R .
y . “Hiba” natural v 4 ! 75 75
7-3 Sai forest 2,053 T VY & 17| 35 595
75 &g (shelter belt) LR 4.7 7 Y 7 17 34
E A e by XA 2 15 30
954 years Herb. IS5 1 16 176
T *F &2 T F 1 53 53
4 7 45 7 3 31 15 465
VA BV 2 7] 10 70
3t Total 1,498
;1-;1—;<;u-§~7‘ 5 2000 1,000
. ES v 4 141 563
Lign. e o 2 35 70
8 Total 1,633
» p (;‘7*55"*% \ i Ny TV 1 17d 170
— "Sugi" planted , YN AL E DB 2 14 28
75 i3 land (7 years) = 3 £ = 7 % 1 25 25
. Herb A L 24 25 600
' a b X 10| 15 150
A4 9 7 7 3 30 15 450
YR U N Y 2 30 60
# Total 1,483
LoV OH 7| 68 479
FAR I ey 6 58 350
. I¥vH=X3 1 65 65
S, Lign. | 2532475 1 35 35
B 3 () 12¥ AT 17 %
7_5 Sai 2;21: natural 1,316 _§1‘ Total 965
60 T (shelter belt) F o o ) 13 10 130
1004 years £ OA | Ivwavry 8 17 136
Herb. =4 XNy 2 5 10
AR S v I 4 5 15§ 75
gt Total 351
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Appendix-Figure TNIREEDORFEHKICE T 2 BIOKFOEE

Change of forest types during the latest about 20 years in the model areas of the Shimokita Peninsula.
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—Plate 1— PRERBRBTTEHE 3165

Phote. 1 %70, FAEM 1-1, -/ Hlikk
Mutsu, Plot No. 1-1, “Hiba” natural forest.

Photo. 2 1o, FHEM 1-1, v HER
Mutsu, Plot No. 1-1, “Hiba” sapling under the “Hiba” natural
forest.
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W ;
Photo. 3 #3-, &M 1-2, b/ STLARERMOEABIERAE

Mutsu, Plot No. 1-2, Luxuriant condition of shrub plants at
hole type clear-cutting area in “Hiba” natural forest.

Photo. 4 73>, FHEM 1-2,
TAFEDHT IO
Mutsu, Plot No. 1-2, Horn scour
trace on Fraxinus sieboldiana.




—Plate 3— ERBIBTH ARG 36T

Photo. 5 i3>, ZWEH 1-2,
b AEFORE

Mutsu, Plot No. 1-2, Eating trace
on Ilex leucoclada.

Photo. 6 #r>, F{EM 1-3, 7+ - F =¥ RDKME
Mutsu, Plot No. 1-3, Beech natural forest (beech-sasa type).
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Photo. 7 #r>, FEH 14, ¥ T FERM
Mutsu, Plot No. 1-4, “Hiba”-beech mixed forest.

Photo. 8 X1H, &L 2-2,
b /SR AR B L D B A ZEEE IR
Ohata, Plot No. 2-2, Luxuriant
condition of shrub plants at
selective cutting area in “Hiba”
natural forest.
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—Plate 5— WEARBHERE #3165

Photo. 9 KM, FHEHL 2-2, "4 A X HF ¥, L ATHFORE
Ohata, Plot No. 2-2, Eating trace on Cephalotaxus nana and
Aucuba japonica.

Ohata, Plot No. 4-1, Beech natural forest (beech-sasa type).
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Photo. 11 A, 18 X D 7+ 1k
Ohata, Beech natural forest at the Satogatai district.

Photo. 12 HHiR, WEM 5-1, JKEBRERTNO 2 A%
Wakinosawa, Plot No. 5-1, Piled dung under the broad leaved
forest of shelter belt.




—Plate 7T— KERBREMEHRE H3165

Photo. 13 [R¥FR, #AEM 5-1,
ILERBHEEMEAOA T THIE
Wakinosawa, Plot No. 5-1, Horn scour

trace on broad leaved tree of shelter
belt.

Photo. 14 J#¥FiR, FHEH 5-2, T/ 5V vV 9ORKE
Wakinosawa, Plot No. 5-2, Eating trace on Solidago Virga-
aurea.
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Photo. 15 [#i¥FJ, &M 5-2, /) o v FOaE
Wakinosawa, Plot No. 5-2, eating trace on Hydrangea paniculata.

Photo. 16 [¥FJ%, MMTRFIROMRMEE GEbkH & IR E#E)
Wakinosawa, Forest arrangement at the Hosomazawa district
(planted land and shelter belt).




—Plate 9— MERBIEAEHE F 365

Photo. 17 JH¥FR, #EM 54, TH< YDA T D
Wakinosawa, Plot No. 5-4, Horn scour trace on Pinus densi flora.

Photo. 18 JR%FR, FAM 5-5, eV AED/ THBE
Wakinosawa, Plot No. 5-5, Eating trace on Adenocaulon bicolor
along the beast passage.
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Photo. 19 [BEFIR, RIERRD S A 724 v I @ b o « [HIEHHE
Wakinosawa, “Hiba”-broad leaved mixed forest neighboring
the Mt. Gankesan,

Photo. 20 f£3:, FEHM 7-1, [RHHIED L obk
Sai, Plot No. 7-1, “Hiba” natural forest within shelter belt.




—Plate 11— PREREBRSIT R A 316 =

Photo. 21 {£3F, WimH 7-1, {RERTO &/ KA O—FFHIRE R
Sai, Plot No. 7-1, Trace of temporary resting place appearing
under “Hiba” natural forest of shelter belt.

Photo. 22 {3, #&EM 7-2, +7 V&K
Sai, Plot No. 7-2, Eating trace on Stachyurus praecox.
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3

Photo. 23 (&3, FHEM 7-2, Y r 2TV VOERE
Sai, Plot No. 7-2, Eating trace on Chelonopsis moschata.

¥

Photo. 24 {iff, FHEM 7-3, (REHT CEHE) O e vk
Sai, Plot No. 7-3, “Hiba"” natural forest on flat ridge within
shelter belt.




—Plate 13— HEHREIERYE B3l6 =

Photo. 25 {3, W&EM 7-3, 7H I ORE
Sai, Plot No. 7-3, Eating trace on Cirsium sp.




