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The study for distribution and presearvation of Japanese weasel in
Siberian weasel invaded area.

The society of Researchers for Wild Animals in Kii Peninsula
Toshiki Aoi?’ , Kishio Maeda %’
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Fig.1. The ratio of tail lengh to the body length
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Fig.3. The frequency of classification by inclination

of the coast, in north of Hiki river and in south

of Hiki river
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TEBPEILRoTWVE, ERELI, BEDY

Y FEROE RSN IS o TR
THY FIEHOSES BN LD Tk o 7, L
Fedfo TIERICE- T, SREDDEICTFav &
VA FFHRERLTHEM2WREEEE (. 57T
FOMBOBBLENEFERCAT TS

BRFETY,

TARRBRAFEREOEAEH K, LR
R T REROMERIER, BB RE
LR, AT R, MiBhRBHR, 2L
TALKAI L R EHRE S L VRE OEH#,

EhH b,
AT ICHieh, ELnFr0THDE

SE VM

o CIIITFEEELTEHILEL LT FB#R 45pp.
Summary

The distiribution of Japanese weasels and Siberian weasels was investigated in
Kii Penisula where Japanes native species still existed even on the lowland. The
present border area where Siberian weasel invaded in Mie prefecture side is the
mountain zone covered from Mt.Odai to the top of Sima peninsula. The border area
in Wakayama prefecture side is found on the mouth of Hiki river. In this area, these
two species are still existed completely in the same place, which is small village for
about 8Cha. The reason why siberian weasels went no further than going more
southern area was thought as follows; The topographical condition was suddenly
change to more steep from scuthern area of Hiki river. Because of this severe
condition, there are no artificial affected area such as the farmland, the industrial
area ,even the residential zone are exsisted between Hiki river and Susami river
where lived native species only. So siberian weasels, those who were said to expand
their habitat through such a artificial area, can't invade to the more southern area.
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Current state of distribution of the Charales in Japan and establishment of
preserved culture strains of endangered charalean species.

Group of Scientists for Japanese Charales
Hisayoshi Nozaki, Yuji Omori, Hideo Kasaki, Nobushige Kato,
Ken-ichi Kaneko, Satomi Sano and Makoto M. Watanabe

HhRBIL Bk HS BT AR T Y, 2ORNMEUVEBEE BRI B
TEar RO VWD LSS 5 B E (o bR T/, BICMBILER
THEBMBEE, RESEETIEDOERR KER) LH2PECMEBICEE L, B
BT R LTS, 4, JOBEMENORE  BARUEEOET I EIEOIE -
BEDLOTFHENBEII R - TEA, BB S EMEECHEEOSHIRRL HET S
i, FEEEROEYEREORELFIBRIF I TIIL L, BEAOBBIMT 2K
BROERCBEEIIT AR L DM LEAL I TOBBRAI Y LR BH0 48N
DFAOT—F R L o T D LE 46 HB (Kasaki 1964) O BRAES#ARE T2
EHERORECRI ISR OMELERL T2, ZONCHMEEI S - Bkl 72
BB LTI ZORBE Y BICHMICHAE LT X, AUER OB - s kgL v
SHMATEDBRLERLBERLTWIDPTHRICT 2, $/2. OHBRECHREERDD
DHFFEENTTHEE, EHRBUIBLB o TERKELTRILv, TOBE, L i
BARTHERLAE LCOEERE LTRBIIRTENTEL, ZoF CL by, HBoRm
BAEE LRI BUEARL "Ml 2RI IO 250 0L ki
WEE L,

BEICELGE, BT % A0 1 Kazaki (1064) D46 B R ISHBOENBEEHORNEL
L Twb (Bl 1995}, ARTFECINILE - BM - BB ot i cin@lEL
fro COWTHRBAEEEE LEREGEBLELAABERERZ IR LR - T
& LTE&:\Z Lf:o

BRSO HOBEREE WMEEORE L HENDHEHRE L, EWEry
TR C10E 5128 OBT L HEEEIEE L
HLEIERE 2 - AT TwizE LTwd, UL, BEEOBFEm(1994)

OE /OB ETRELHII B L 0FIITH o,
Kasaki (1964) 137/ M2 10HEOE /4, WMIIMOBFEGL (1994) @8R OREILE
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SETHMBEROF - L LTEFRREEDRS,
AENEE 2 BRI BT AR OEREEOPEIC
BUYAEEFHEICTAEMTINGEICH L1

Bz 4 EEUTI0964E 0 B25HICIBBARE L. €

DR FEHOWHR, B RURE TR
HOEFHIEOL N o8, HEHRTY v
# & {Chara barunii), ¥ A 7% A 3% (Nitella
flexilis var, flexilis) . % X 7 3 A 2% (N. gracilens)
DEFETHR L. V¥ /T A79R3F
BRI (1994) PEE LTV, ¥R 7
SADBEEEBEESR TV Rba e, 20 F
RV ADERAFBEETH D, Kasaki (1964)
BEFLTWEELTWAAMEBEOS b, A
& B LTI L R S ST E
LOTH B,

. 1996 4E 9 B 24 HICE M 2 L EERCREL
F:h, BROEHOAD, ~HETY VIR &
ATIRAE, BT ¥ P S E (Chara globularis
var. globularis) DVEF LT A I TH » T2 5E»
T, BRI (1994) O LR RS o B RS
BHERE LD 72,

i3z pz)
wvER (19964E5 A28 H, KiB22.7-25.2°C, pH
7.2-8.8, BB 60-100cm [ 16 80-100cm, €

PLAHE 60-T0cm], 385> 2-10/mill)

AT B R — Tk E - L. 104 B CHE
HmE RS T AN 10-20 B & RiF L 2 A,

EHBE ORI R o, (o T, RHDE.

{Kasaki 1964) &7 % <% 79 A3%€ (Nitella
furacta var. furacata) . & b A 77 A 3% (Nitella
hyalina) & 7% % . REBERY L% B o 7247, fREE
D747 (Enteromorpha sp.). ¥4 7Y
(Cladophora sp. ) 7526 { DHLFTHEE L T Fr o it
Eiddh AR L Tnrz,

AHEIC B B EEBEROBBOBEHR E LD
EEAFHAOBAC L AEERRISEHEOR
THrbfi by e, ‘

B (199648 5 B 20 B, KR 22.0-26.6°C, pH
6:0-9.6. EEE 70-400 cm, ¥4 2-6/mill)

Foe y — - pTHKTE-F L, 124 B TEHE
HAREH T RN 10-20 HFE iR 25,
HEHTEEOBEEIL o, RESEME (Kasaki
1964) i3F + 275 A 2% (Nitella hyalina), ¥
V& F (Chara braunii) L\ L EQ b, KEHE
HEEMNI A T v R, LR, FH AT E, S8
E, LY, aHFYE, IVE, BUREREN
PR

BEOBERREOADEICLS &, FEMIZ
IBH40EEIITIIL ALYy 2 ) — RIS
TWwizk DI ETHB, ThH, KBOERE
HORBOBRO—~2EEILRD,

hEE A&
HEW (199646 25~ 26H)

HEEBEHUROERREBROGECEE
WOKEDEFRAICEITX, DTOHLETHR
EeEHL .

1) EERWHIIET OB 26.7C., pH 7.88, &
BHEE 0. 7m)

MBI v ¥ (Chara braunii) Th o7,
EHIIEFHOBEHAENER-bOLBbhb, &
EimbEdsloitths (RRKOER
& B,

2) LA MM B OKIR 27.5T, pH 9.5, &
BHE 3m) ' '

BB O MBI ko i, KBS &
LTidad+ ¥ E m¥E ) 7 eilSgR s,
3) <X JHEEE OKB 22.5C. BEIE 4m)

KBS — Tmic 75 X2ED—~FE {Nitella sp.
A BHLRREFLOG, FRUTOKRE RS
L. BERhoaaF ¥y, LEEFEBE LT
e
4) WAEITR.E (RiR-21.6°C)
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THERINWBECLOCEBERL 7T AT~
f& (Nitellasp. B) DB LT A I E 2R/,
AREBEEY E LTt an /LT, 3hFs
EF, EVIUEFREF LTV,

5) #HLNT 4 (7B 24.5C. pH 8.4)

24 7 (Chara braunii) 7% T & #H0RESR
Ehin, ‘

6) Pl oI (KR 28.6C. pH 8.45, &
BARE 1 mLL L)

% ¥ F (Chara braunii) BRU7 O DHEFHF

ERaEn,

Kasaki (1964) I2J 2 & BB, Z 757 S
7% A% {Nitella furcata var. furcata), + P A7
S A E (N hyalina), 7 ¥ ¥ % V7 F (Chara
coralling) N 3BOEFTFHE L TWEHH, £EI
FRLIEEHEEINRT, Py VT LEkEEDTS
ATED2H (sp. A &Lsp.B) PO LRL, BE
BEPRVEVOTERO I EIERH L L%
MRTALZTOREISBOMBELEELLY, 7
SATEQIHEOBELRNVOEEDD ., WL
ThRE D H B2 S EHENTIE KR TH
5,

HAkA

+FOHEE (19964E 8 B 18 H. Kig 21.2-22.9C.
pH 8.08-8.18, EWEE 6.8-8.5m)

Kasaki (1964) 2S8R E M0 L T A,
e F -l BT, 120 I CHBRREETER
TNOBESIES BP0l O A B E EEG
b A7 % X 2% (Nitella flexilis var. flexilis) . %
¥ % U2 % (Chara globularis var. globularis)
THo 20T, Kasaki (1964) OHERR LT
ANTHFER S Al S EIL Kasaki (1964) 258
BETRALEL /ué: Dy T E— DOHEE A
BEENI, fEo T, S I 0EMTHEMOK
BRENEMLLdo 7”* ZEDBVEHEOEHE D
HhEMINL, UL, EREEISHR SN

PolHEbELHY, ThLOHE TRERE
AE R > TR WS ENEBTH - 72, B
BT EMRESBREEFT L 2V O T, T Z30EH
OPHIIREOCRESEF I U2 kS8R s
N,

F, REOBERTSTESTHLEOT, Hi
A EF T LIRS T % ¢, Kasaki
(1964) b HKBPETH - 20T, SELHEHED
LML 7,

B (199648 B 19 B, A& 17.5C, pH 6.89,
RKIE Tem OHF CHEOFBAIN-OT, &
AR L F Rl k)

MEEER L, EEERERCHETE LT
LA WYY E (Chara globularis var.
globularis) F5ACGE Tlem BEORICEELTWA
& AR E 7z, RFERLEE (Kasaki 1964) it
A7 % A 3% (Nitella flexilis var. flexilis) L1z 5,
SHOBETIZEO PRI IE R~ P d ozl
HREL Lo 20T, HRAEILETH S,

HHHE (199642 8 B 19 H ., B 25.1%C. pH 8. 10,
BEHE 90cm)

FRAMER &R — b oAdGEE—B L. BYHTHE
BhEREETHES & P ER, HETOER
BEEHER I N 2ol LL, F— FEDE
DESIV Y ¥ D 7 %€ (Chara braunii) D357 D &5
LW OFER SN, #oC. RHERE
{Kasaki 1964) 1tk X795 X 2€ (Nirella flexilis
A F ¥ ¥ 7% (Chara globularis
var. globularis). ¥ ¥ ¥ ¥ T ¥ % (Chara
zeylanica) &% 5o AEBEEN & L CIRELCT
Y, TAVERRIEF LT, ks b0
BWEESN o,

BTOREBREOEICLZ &, BRBhoL
HHOKRUEEDO LROIAD S - /2, WAEILE
#EOH, BROT#HEE W EWF o, BEIIER
o OPEKDEMAIT B\, Fo, vy & & D

var. flexilis) .
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ENTwE (IBH4SE) 20 L ThY, BRIM
OEEC (PP 1904) AT ORALA T
OEBEEADEROBERIC > 2 B2 b1 b,

HiEAE (10964 8 A 19 B, A&l 25.2°C. pH
8.50. EBEE 70cm)

T HR e o TR LT, BUEIRRIR
BTH oz, MIMERN &R~ bCRAE—-FL.
134 Fr CEMBERB R CHES| & ifi, F0iE
BOEHEHOBRRBEIRI -2, RERE
(Kasaki 1964) X+ 32 € (Chara braunif) & &
B KEESEEY L LCidro B I9FRR,
e . kFanwE odFYE, kA EE
SEMNPEICET LTI,

WIEOMBERGE OIC X B &, iEHEK, B
BOLROFGANRSY, BHE., THAHBYEh,E
FAaAPEETLEDIETCH o, i, VY
EadHmINTVWEIETOd 27,

FEEE (199646 8 H 20 H . ki 23.9°C. pH 7.28,
EWHE 2.2m)

A & AR FeREE B L. 125 TCE
BRI TIRES ELITER, 1 rRTh S
3% 3 % % (Chara globularis var. globularis) & 3 %
% F (Chara braunii) HHEEL 81z, D 1 # FF
AT v T FE OISR ERT, M, Kasaki
(1964) BRMEBAL LAY v V7 ERTEHEL
TWBEDT, ¥ v ¥ 7 ERERBHETHL, K
EEERHYIE THE, £ VE, 29K B
., kF v a v EEREF LTV,

KB4 F cofE (FiEE 1995, £EFR)
DR CHE—, BHE CEHRENNRECEE TS
BHETH B,

2R (19964F 8 A 208, ﬁmZ46CpH79L
§.67, EHE 80-130cm)

-l (R i)kxékmﬁukﬁi@tﬁﬁ

MOMETHERBERL A LD ER2DT,
AR & R bk S ORI ORI E—F L.
9 r TCEMERERTHER & Y, 2O/
BrRE s BEEEEE b o, o T, EE
FAHE (Kasaki 1964) Wk b X7 9 X 3 (Nitella
hyalina), # % 3 v ¥ ¥ % (Chara globularis var.
globularis) &2 % KEGFEY L L Cidkon
IR, THE. v VEFRIFTHRE SR,
T OWEBREORIC L 5 L W0EII VY
Faphiish BEMEFL L, £/, 74
INBELEETLEEDOIETHo 17, KiFBORE
BEACEHROBEE LTV Y ¥l k2R
RUEHECRTENEZLRE,

DEORR » Bl (1095) RUSRBRT— ¥
(ZKRBE., TREM R UGBS 0 3E) 283
2 A&, Kasaki (1964) #6BEF CICHED 27
MR AP 1730 CRLER ISR 4 O AN B KR IERE
WBEECHB LI TEEREL NS, BED
BEOREEMEIAPLL#TTELER R
HOC, HEBHEOREERT BEREFTAZI ¢
RREORBLARRELORBELEIONE,

EIERORBREFHROMEY

BAEA B EEO RERIFROM IO BIZ
BOMTBRINERAFRTIAIE (Nitella
gracilens) DREREBRE LM L7, TOMR, B
W OMBE DL A BV & BRIFICES T 5 850
LA, 7, HBEEEEL SN TV B4
BEOMBORKRLYFE -HELLEIA, N
gracilens OEEE|E T L7z,

o, MEREHEBTHLELBLONE NS U
VEE, BATTADEORERD EILBF R
BUAH & FwT, v dv:‘/"ﬁ'%&iﬁo:.i%%&&: L. H
SRR A AR R RERR IR L, 2
S Ok i@iﬁirﬁéﬁ@%%@i%%&%ﬁ%&t}* Bk
RAOEFRCET COERBENRRIIRNICE
fdAsbDEEZ NS,
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e | DEBFTOMIRE MO TR, Bk
JES & 10: 45-50.
Kasaki, H. 1964. The Charophyta from. the lakes of B AZE - E0 1B - R E - FF03E - iEE

Japan, . Hattori Bot. Lab. 27: 217-314. B ORFRMEE . 1995, HAOHMEI BT i
FPl A - MRS - EBPIBE - B, 1994, B (REEY) OoRORIR. Fo1 B
AR BB R v ) & (Nitellopsis obtusa) 43: 213-218.
Summary

The distribution of the Charales in Japan was studied based on field
surveys of 8 Japanese lakes located in San-in and Tohoku Areas as well as Lake
Biwa and Lake Ashinoko. These data as well as those previously reported (Nozaki
et al. 1995) and obtained (unpublished data) suggest that charalean species may
have been extinct in 17 among the 27 lakes since Kasaki (1964) reported the charalean
distribution for the same lakes. Such extinction seem to be caused by recent pollution
of the lake water, the artificial introduction of grass carps (Ctenopharyngodon idellus)
and/or the artificial fluctuation of water level. In addition, some preserved culture
strains of such endangered charalean species (Nitella flexilis var. flexilis, N. gracilens
and Chara globularis var. globularis) were established based on the samples collected
during the present surveys, in order to protect the Japanese charalean algae.
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Summary

Since drafting, implementing and reviewing processes of a national biodiversity

strategy under the Biodiversity Convention are very important, the National Strategy

of Japan should be implemented and reviewed with public participation. Although

the control and management of translocation of alien species is required by the

Biodiversity Convention, measures under relevant laws of Japan are not sufficient.

Criteria and guidelines and procedures for translocation of alien species should be
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developed.

In the Sixth Meeting of the Conference of the Contracting Parties to the Ramsar
Convention, active involvement of local peoples in management of wetland resources
and actions based on scientific data on wetland functions were placed importance.
The same should be fully taken into account in management of wetlands in Japan.

The Red Data Book on Animal Species published by IUCN was revised. Red
Data Books of Japan and relevant laws and regulations also need to be revised and
coordinated.

In Japan, animals and plants have filed suits in courts for suspension of
development activities. These suits brought inadequate legal system for conservation
of nature in Japan into relief.
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Summary
1) Seeds of Eriocaulon heleocharioides Satake were found from soils of places where
they had grown on 1993 in Sanuma, Shimozuma city, Ibaragi Pref.
2) Seed production of E. leleocharioides were showed increase on lower planting
density than the high in per individual, however their increased on the high planting

density than the low in per area.
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Summary
The seasonal habitat use of one female Hokkaido brown bear was studied by
radio-telemetry in the Shiretoko National Park. This bear intensively used small

part of her home range from spring to summer. We measured relative densities of

three major food plants for bears within the intensively used area and not intensively

used area, but there was no difference between them.
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The impacts of road traffic volume against bears were also estimated in the
summer, especially when the road traffic volume attained its maximum. Although
traffic volume in daytime(9:00-15:00) was higher than other three categories(morning,
evening, night-time), activities and road crossing frequencies of bears in daytime
were also the highest. Road traffic volume has little impacts against bear movements
in Shiretoko National Park now.

_38-



NDOWSv o bo—-3 -

7 7 7 FUpRHCRHET (1997)

X)o7 F (47)) OHBIREL - HEEIT A ILMENYTFE

R &

c U AN T

Ecological studies on habitat and conservation of Kirikuchi,
Salvelinus leucomaenis

Scientific Research Society of Freshwater Biology
Makoto Nagoshi !’ , Seiichi Mori

Lo R ENLEVERo NI ERT 2404 (%0 2 F) OfU%, 00, L EIE,

HEGH A fiE

TIEDMIMMHROF/ELITo 72,

2. AR ARMO My S, AYaoNieE A, TedidbERR e B

IARAIEL T e,

3. TN TF, AR FAUAGEINETH Y L e G, PRCHIP L

Twie,

d. A, TRTELIIIODIESEE ()

’12\ l ;J*E\

2i%M) TSR TV,

5. MUUEIEIRVEIR I mSZ2e ) £ 7 F130.20~0. 44/, 72 {30.30~0. 8204 °Cdr o 120
6. 479, TTELITFKINOESIIEOIE SICE o T L, MONGNT b IR
BIZIRDOKREBILLE o THSET AN, AT X ) 7 IAE S H LA S A

&’)f:o

BLwic
ZE RN Lo N o 4 7 1k, R
DA D FHOPCRIS DT D LD THbD,
SDOREDVC P4 T FIEL D HF) I F LT
I, oKDV~ A7) LILFRER 1288
2L LGEHIRTW S, AT,
L YR isE 8L, (RSN TWAHD,
7ol le 23k, BHECCL, MR B2 XD, 48
MOERIZS D, HOTE, RN, A& E
D LU T LT 25, BLIE, Seds,
Wil EI2 L o CEDOFAMINIY L CHFALT
Voo RIOEBINY 2 MR E o 22

e L G EAREZRE AT LT L ewizi,
BAEDEEEMMR £ TB I EMRTRTH
Do RIS, ETET D 7~ T OEMIEORINIE
TECH D, R TCIX, T2 T7 Lm0,
1. i, RGBT, EIBATE, HAatTeH LY
WO MIFT HEMCHA - MR EITo

G DRI TWT, A T DYEKRE -
AR L MRII oW TN L 2,

HAKILZOER
YT dy B Y AR W QRN E (|
WTRTZIE S LR O KVEO A a BIZ Bl

D L2 A KAEIRYEED (Faculty of Science, Nara Women's University)
2) RA A RELAET AR & 7 — (Center for Ecological Research, Kyoto University)

-39-



BEAEDETHBLRITH DL, AKX
YIREIC R o TV B A 1 E A Y ONIA50m L
DD OIBR STV L, WL KRS
SEHKED FUHAI 3 S E 10 moRERH ) | F
LSOO HOA LWL DEEILNE, T
ki, o TRIEHARCh » 2ot T -8
DEABFLIROTEOWRBIGTCH )| Loz
fiiEDFHiDH H Z HCHEANLZ > Twd,

W7 XYY N

R

21

A A KI

Fig. 1. Study area of Iwana

WRRURBHE
1. SRR RUESHINE
1995 FFAZI2, 8 HT~9 11, 104129 ~301, 11
JI6~8H, 1996 fE(td, 31120 ~30H., 1430
~5JJ2H.5/30~31H, 6}127~280, 8H]
5~8H.10H21~210.10300H~11H1H
(3 NG IS4 ki PP A
HARIHHE A GO ROV TH - 2245,
W7 X2 Y G EEGEONVNL ) ViliCiaA
VD THEII LA S Y BOIIART X

PR, S 1 1L TN S R ISR [ O VIV AR Y U A N el s
T YUV BRI L IR CHLA A
BICH 7N % . hay Ry
FIFUALLE D) FHCOE M} 52853 ¢C
HAD (41),

[ AARNOKBIEFTHLI9CT L LD S
Ed e, ALAEIIELCRIECH D,

s

krivn

CYGOBGAWS L) BBV NS
fFrolee W7 A& HICEEKIM (A2 #500m)
AR C, NI L A OEISONE
ol NI I0 K (7~ 1) &1L (£9))
(20X RO IR L EE, AKVR, WOk, N8
REDOHKL VI VEEESL ) Lo X e S
OIRKIECiTo e,

AN ET e TOAEERARD 22000, ikl
ooz 2w T, ASRA Favonl Al
SELNZE 2T, WNTLIRILL 22,



1) P73 TOMEL, FIhh, Fid, &
. R LIl Lo TIT, Bl L2 X Cofl
RizowTREEREL I L, ENEIEEED
1200 b DIXEGREESD H\VIRRED - M A YT T 5
SEilk o THREL, BUSE A~V L 22,

2. TARK

1996 L7 A H 1l BiZdTo 7o B RT X
VYL TI996ES ~6 HICIRM L cA I+ T
TONFEMLGHEILDI5~16To KR k-
ZLiRAEAKAR (B 115em, BLIT 45 em, AKi% 10 cm,
Hisem/ sec. LAF) B QKN (75 X 45 X
45cem) HAFF L. EAERICEM L L, T
DPEIMAKMOKIB S 15~ 16TIS 6| WL f
fl 4 C A a0 THERIDHV 20 HBNIN O/ L
LCHlifo@msEfB L4272,

NTERE D KIE (1560m. 753 30cm. BT 30
em) DPYLIAGER S AEUME IS, 30 X 30 X
0emOZEMAED . 2O L AD
IS DENRET 2, BT, 19— A
b AT =TT, Tl =T T2k
DHRAGEEED, TR ZNRDOTEHIE Lo
12 M OBYOTIE & B RING IR n i
Ko UiTwe S ECBE LMk v o L.

HHRREBIIE 75 em, ) S45em, BLIT 45
mDKBEM, KHINTCOIRITEhORIEE%
Tolto KIBIZIIHEAMO T2y BOPINE L i
DA

WINPT, A E 7 v T ERER
S IR EL, 1T CYAM, 7vITT
(3 DWTERBEL T 70, MBI D
RN (S EAR S HNGI2DV S~ ITE VNI A I QU RS
L7

WRGHHZ >V TE, A7 F5@kEr~vTs
WkoZH10 kT 1L L, 4 BEDO%E
1o te HWHNI B L HIKONUL, %R
OLRITFHONLII L i L,

R

1. Bt

FRILL > CHTFOLMISH DA, A7 Fidi
RO MY S HiE e LKESTEAHRIELTY
o SHUSH L. PrenidfEAER WA B O I
LTw/s,

AP 7 NIRRT O FR T b Kk
Bme L HBIL T, A9F, 7Tl b,
AR O -CIXF IS a sy ] & 48 D A5,
AT FONNGEY» LWL E LA 7 T AN ¢ b
iy gDy Ll ehghos, 471 141H1E
VIR 4 BLIZMRT 240 S L,

TeADVNTEM S, B VL TaREER
SNDRKAEJENDRIE AT EA R MOEI A% <,
WROPLECHFTHRKERDREERNE S
ST DAL £ 51D,

AWFRIZBVC, 47 FIEEHG, 7ol
Fekdhin e 56 um 42 2 &M LR,
SHET, WO S RERBOK YL
UREMYL L LTHAL T L ZEAH S
NTWL, DE), 4 HET7vTIARRLL (L
A LL, FRFROBMEII BV T, B
ERBELBOIIHRLTWwAEEZSNL, L
Lo A&7 e ff LB EI, 49
B7vT0REedi, Atiréndskic
Lo T7vrboiff gl Twb bk ¥
ZHiId

2. PEBR4GE

1% L 72RO RS (CR=W/LY X 10°, Wik fi,
Lifkle) o lXothd, A 9T, B0 10
HETHRZKIMT 24011 HIZBS s+
Do COILAENIZHEBIC X » TREAGK A L
FARVIRE I s WS AR DI S I R ) N B & 370 L R4, NF 14
O VA TR SRR SR S s, -
FHo T ICLE 9 ~ 11 H ORJZBEEEAS] S Al
AL FIIdWe b 2 A TEITH .G
BUIRABIZA S 4L se, L2ehSo Ty A4 7O
EIH LW, 7o ToEiillid 10 THCh D &



Fribhab,

FRZhoEiiko 10 T & 111 LIl E
BRRR D AGE, Hid, R L EOREL T 1. T
HEOIEMEMAOWBICTENL, mHEIZI
HEHEWIZZD S o oD, A7 FIWHO
PRI DTHEADIZE AL VYD) ZIBFTC b MM
LT, KiBFILHWTREHFIHAELAIDRD
Sdolh, FOEIEBWTIRA 7 FOHNE
BN hol, o, TYTOEREB IR
HEBCITORTVLIOIHL, 1V FOEHRE
LIIEW CITbhiT Wi, $hbb, 417 HI3E
GREAIIE AR A & S oA B UL BESHE 5 do)
HFEWLDEEZ LN,

3. ESHESLURE

1995 4E 8 HA 5 1996 4 11 H £ TO % H T i
L2:ETHOAD e 7ed0REXESEL. &1
DR DSABEN AT & B L 72,

£7F 5 FIGHBE‘REER LD B (20
~30mOEEAHBL, 8 A 121340 ~T70m. B
D8I 100miT%IET 2, LA L, 1ML
G#18%) D LEo@EERII LTI ERONNITEA
Lol KEQHIEN G2 HH 3 L ECHIKL,
FhULOBERIECT LDEHEZ LIS,
BHOKRES S, 2 MIE120~ 160m, 3

FUMBELLA T ET7TvTOMKEE Z20OHE

HI2160~190mTH D, TR EZRH M
HixEo L wbotEZLND,

PRI TR ITOHEHRIIATF AT ~
25 ARw3 HTWIZI3KR20~30mo b DA
WD, b8 HIZIZ50~110micEL. R
HD3 HIIE L AL OBEED 110 mlL LIGET
Bo (REDESAH S 2/ M13120~ 160m. 3
FAIX160~ 190l E L, 1 7 F DA L AR
FRLEDOHEEFRY IBDTHLRVWLDEEZD
b,

4. FiESH

HAKMB L LHBCHBEISRLAYFLT
TORNOBKEEZ 1L IT L. BKICIRT
2D EHDEEHE8% TS DIIH L, Kk
TIEIA DT D 62% % didlee THDE, 47
FIEE D) ERESRAFATEBL TV A bDEER
B,

5. £ 8#BE

EEHWRE R VT, Chapman DOE K
SEIRIZE » THAK M B OB ELXITo 12
(F2)o ThHDHEFIIIEALDOYE, 1R
PEoEtka gl Ui, MIEFIL 199 ED T
HETHo WO EI o, 17
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Summary

Food habilts, distributions, population densities, environmental conditions of
spawning bed and spawning behaviors of Kirikuchi Salvelinus leucomaenis and
Amago Oncorhnchus masou rhodurus were investigated in the upper stream of
Totsukawa River, Nara Prefecture. Social behaviors of the fry of both species were
observed in the laboratory aquarium. The Kirikuchi mainly fed on aquatic insects.
On the other hand, Amago mainly fed on terrestrial insects. The ratio of Kirikuchi to
Amago population was low (3 to 7) in the lower reaches and high (6 to 4) in the
upper reaches and their tributory. The population densities of Kirikuchi and Amago
was 0.44 fish / stream m and 0.82, August 1995 and 0.35 and 0.39, August 1996,
respectively. The Kirikuchi made spawning bed in shallow water of Fuchi-pool and
Hirase-rapids compared with Amago. Size hierarchy was observed in social
behaviors of both species. The Amago was more agrressive than Kirikuchi and
dominant to Kirikuchi.
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Firhig, BN P ESAF1T (1984) 0 7 7 21 Enhydra BBURAY . HURIED) (1981) 1 tHOBZIEIZ X 5 fEWG
lutris 2 LT/ Diplogonoporus OHftse (824D, HiEKAE, 35 (6) , 400-
balaenopterac, 353 (0] HARAAEMET: &4l 410
F8EE, 33 Supplement, 53 M S0 K-, fAHE, B2 MK, RINEW) (1995)

YORTwEL Julli#se, SIBEH-. RIMAR, PR ARG, N

Summary

We got 42 carcasses of sea otters (Enhydra lutris lutrisy during 13 to 31, January, 1997 at
Lopatka Cape, Kamchatka Pen., Russia. We examined the causes of death and infectuions of
parasites about 27 of them. The sex ratio of 42 carcasses is: male 64.3%, female 16.7%, unknown
19.0%. The number of males are significantly larger than females. Age group estimation from
skull bones: Pup (under 4-months) 35.7%, Juvenile (over 4-months, under 3-years) 16.7%,
Adult (over 3-years) 47.6%. The postmortem showed that 41.0% of 27 sea otters died of Trauma.
We suggested that other causes of death included Starvation, Infection of parasite and
Inflammation of intestine. We got samples of helminth parasites from digestive tracts: 3 kind
of Acanthocephala, 2 Nematoda and 1 Cestoda. The bad weather condition during winter

led to death of sea otters at high rate.
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Summary

To know effects of large grazer in a grassland ecosystem, canopy structure of

three stands with different stage of succession after protecting against grazing by

Sika deer was investigated in Kinkasan Island, northern Japan. Zoysia japonica

dominated ina stand that is subjected to Sika deer grazing and in the early succession



while Miscunthus sinensis dominated in the late succession. Light capture of species
in cach plot was calculated according to Hirose & Werger (1995). In the stand not
protected from Sika deer, light capture efficiency, which is defined as absorbed photon
flux density per unit of aboveground biomass, was higher in the species with short
height, while tall species was advantageous in light capture efficiency in the
Miscanthus stand. Such difference between stands was attributed to the difference
in light capture per unit of leaf area among species: tall species could receive strong
light in the Miscanthus stand. Among species appeared in the Miscanthus stand, the
species which also appeared in the earlier succession exhibited light capture efficiency
lower than that of the species which could observed only in the Miscanthus stand.
This difference was due to the difference in leaf area ratio (leaf area per unit of
aboveground biomass) between these species. It is concluded that biomass allocation

among organs is an important factor for ecological success in late succession.
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Summary

Around the basin of Nurumata valley, the construction works of the large
scale-forestry road project has been in progress. We are anxious about this project
having a bad influence on natural environment of this arca. So this assessment is
based on civil observation.

According to our assessment of the circumstance of Mountain Hawk Eagle,
inhabiting in this arca, we suppose that the project of Nurumata valley will have
influence on its breeding behavior. Because, this area is in conformity with its
breeding, for every conditions.But in the present plan, the large scale-forestry road
is very close to the breeding place. Before fulfillinent of project, we need an accurate
investigation about its reproductive behavior, or flying. And in putting into practice,
the important points are as follows.

The location of this project is extremely rich in natural vegetation, so, it’s
necessary to consider the influence of this construction works té the natural
environment, especially do not give artificial intervention. For example, the works
had to be done as small scaled development as they can. And, the around of building
site is in need of plant, based on original vegetation of this area. Not to bring in
outside individuals, for preventing confusion. Also big trees had to be preserved.
And further, under the works, it is need of environmental judgment. Because we
have to predict concerning about this area recovery of vegetation.

-6,1 -



BoW T )by - -

77 v PR (1997)

Hid s I AZX AFOBUK & ARG

HA® 3 A X AKUER

WINZEM . AR BT HE, A,

A, Tivh 2

Status and conservation of rare Alcids in Japan

Japan Alcid Society

Kanji Aoyama, Koji Ono, Yukio Higuchi, Masayoshi Takeishi

Yoshihiro Fukuda, and Yutaka Nakamura

A3 1994 45k, vy 3 A X A HFSRL o € =
) T RFEESFIINT D S F S F RN
KET->TEI, LY, v I AXAHOLH
THoE bHEMEMENTVDL A L)Y I A
X AZOWTIE, % < OSRUILOBIAR R 3 72 70 8
MO AR L L Y, —EONR LN
CEe TS ORYIINEREIE O C—IF D
WL F L, TBR MBI R L2 (Tad
W IRXAHIOBIRERHT ],

LAEREIR, HHIZR Y T T AL AL E BY
THREZITo 12,

Y5 IALAL, S S HINEIZAS
TCERmKROB LIS, BACEES L, Xbolt¥
WERFONUOMILECH D, NARTIIINE T
WHAEGEZE I COAFMMSERINTE Y,
FUAME—DEBER L o CWh, LA L, I
N T o CRIOFEFRAIRIE & 220002 IR FE
WERDLDIERIZD BT EDWE N o,

AREDTANE, T ) o= v VAR O B
A FFRT A Mt WIEH A RIIW D
W THH, LHL, BRMIZLEL EHKROLE
v AR L T s e b, B &
NETCYURLBE LR 2o TRV EHNL,
HEDOHY L REAMHENR TV D,

HATHLNLYY Iy I AX AL, W) ¥R

TA)NIHEND SO THA BV O
Wb, CNECLIfIEEZLORTELLO
O, BOEOWFRECEYMiE ShTwnb,

LAEEDORANL, ¥ T I AL A ORI
THLFNEDPDEHRLIEERELHME L, 4t
OWFEHE & A TCAIEN O MR B % i s
AT o lce MAMNDE S &b d o THEE R
BiEOohDLholob DD, KL L84
FUIBAC R &, L T L kPl IR U 72o

T HIGENA O R 2 & THALLBI S
B OBURE ERN )] EMiy D ERES v R Dy
L ERW,

R TE, Ko —8Ex 41y -2 v FET
LR AGI L, (RHSSHE ) 217 > T 5 (htp:f/
www2.gol.com/usersfkojiono/)

RBIZ, DAY I AKX AD KOG T
& B ML ITBEIG S Cla . IR IX o 3% 1 (i)
G TEHHA AR 2B e Db L 2 2 & %
Lo,

-67_



31‘ MM%.;H SR (e l"’}','.'.l"HIIWJ /l HEHE LS) YTy AKX A MG (]L;f;;,h TR E)

i ,
) YT I AKX AMED TV WL R ES)

S 0 i L (/)ﬂ-'dﬂ i Ny 'J A (HEHEE

i

.68.



gollve  Fbe—~35 -7y FERRRREEH (1997)

BABCBIHERREHET 70T 27 b

BARWIERREE /v —7

kg, BREE., BlEE, HP®RE, David Sprague. David Hill

Yakushima Wildlife Conservation Education Project

Yakushima Wildlife Research & Education Group
Shigeru Suzuki, Nachike Noma, Hideki Sugiura, Toshiaki Tanaka, David Sprague David Hill

BABIZIOIFCHRRESGOBKEESL L
TEHEN, AEHERHICLEHE 0D T E
T oNF TS EOHARBAFEEL PEDIT. &
FEFERFERRENHITONTESE L, L,
e RPHT IR I N AMEEL A, BT
DAAEHE DML R TV OPIBIRTT,

CED—F, BABTHERERPRESEZET

BRA~DBRBVWHIEPERESLTCBY), BOA
EBREERIIBABROARORE X HIFORE
EFEVEEL 0, BABORARII2wIO
BEHPBETT, FIC, PV EHEYOEE S
Bk LIV~ 71d, BABIIBY 25D
BREHTEOANL BN TR0, BABOH
REOWTORES LFNRESLTHI 2 YO
Bye LE L7,

1996 #4k, BABOEK - hEL L OMFHY
LHIEHEARE B LT, BEEE 5L BAEE
&% 1 EATVE Lo 8- RICE CHEL . #
ESICIREG0 A, BESIIRWOANIEDEN
HRALNE LT, BEEIL—TOR N~ 0E
P, BABOHKELWHITOMEE IS L
ThHwiE L, BMAEESTE, BEARMD
HEME TEHEYOBZEEE 2T L 12,
WIGOEBHESELEZE RSO Ay P 7~ 7
Ol YEHFBETLLICLE LS,

RFA4 FE - BERPBEABMHIIERT

Liz. BENBEEBRABOMSXHY P 1y —
DR LR EE ST L, SEECIRSEE
EOLDERELEELE DR, BEFOBIERES
hh R MR TA AL LT LA, T2, 7
Yh—rERED, EHICHT ARG EE S
L LE LA, 61, WD AHPITHT
E#LE L2,

2 LEBRTTIT R BRICLED S
FoMBEORKBECHBHIORLEL S, B TOE
EFEVIENFTbr E LA, 2P L, T
T EROBEICT S 2010, T o ik & i
BELDELLIMAVSHRIBETT, T, B
FEHOHOOLNYNELEOT, e~
OEB OIS LETT, £ LT, #iEst
OFFEFEOBMERT 2010, HEBEEL 74
Ty 7TAIETHENGESLTHRET AL
i L wkBEbhTd,

-69_



AN TWwET,

EL i p )

et

HAR

N

BART

1)

1996 4 5 F , 95EED E A Bl R T D ¥

)

3

okl R

i

E

<

2) 1996 %5 A, BARBER

uﬁ@ﬁﬁ%ﬁﬁ < o

BER. AR

_70-



WEWT kb owP 7y FEREREREEE (1997)

gk ORIFEEEE BHRERSE

FOEERT

FHEORE - FIHORBERORE

M OHREF LR

[ FRKER -

i
ISHIET - R A

iR A - TR
M EHE

Publication of the Field Survey Report for Raptores in Niiharu-mura
of Joshinetsu-Kogen National Park to Convert the Proposed
Development of Plan of the Area.

The Society for Nature Conservation of Vir.Niiharu
Kotare Okarnura, Yoichi Okada, Hisaharu Sato,
Tsuyoshi Yasuda, Mutsuko Matsui, Yosuke Nagahama, Akinobu Kawai

%:ﬁ@ﬁﬁéw%ﬁfu mmﬁ#%ﬁ%%
TR OBEFARPNUCRIE SN2 A S - B E
EEBIERBTEAXTY  Fw v AL OBEBR
DOTAKRREEO VG ORELRII TV, 4
‘EP. N. 77y FORIRE I CRE O -
Mol - MEBOMREB L UE MO FRE-
FBEOBREXATo 2,

AEHEECH®E, HoXF - BIETTEH
BT AA X7V ey HORYBEEF0+
BABRREICBTLZ L0 kD, ZORBIS
NoHARERIECLRRIIED L) B8 BT
PEFETEIE LSS, AELBIZ190141H
PHBEIREITOSHEI » BIRAL, EX
REBBIXI0OTH, E~REABIZ405 A, AER
B 11,972ha & 2 0 . Z OFEHEIE, FiEH OBE
BOHS%IHizoiz, REIMEERBH T2
ETREBOBEEE, THOSFRESRE UCEEIK
MOE=ZF ~%fTol, TOHRIZDL 2w
FHRRTOFEEE F o R BIKIRAEE L
Tro SIERREEEIFEETHL I L2 do
Too MEDKR, AF-WHFERIT. FvFhiZ

Eo T, BEBIIBTATHBRC "B EER
PR ChHD, BRI X7 VI8 5T,
FERPBYA "EELNE THOWBEICE
HoBLLVWERERHSTCH o, bLASF—
HEEIRANL, ¥ ATIE, £BEEIE
HER, 4127 LRPIIonTiE, BEEHOEE
LRETEIIEDL, BRHIEREBEERSY
BEMNFHEN, F0B, AF-BEEICD
WTREENCREL, 7988 - 1 X7 V5%
BERARIREY 2 IEEETILEFSH D,
ZBEART AT HPEETARE)N LRI
Btmis L ANHY A oBESE S, H_U)qu
BEARXRTVOBEBIIOWT S BEPFFIRISNI,
STHFEIORRETHEFICEI L O, TR
ODEEEE REOLEERRILRRICEL, ¥R
SHLADUREENNEE RS L, #BEEE
EMEAEETEERLEH LT Tnh,
MBS - FOLERRLRET LI oK, B
FEEEHROBEEEX 5 [ Rk #]E ]
Lo TWABAF—Fehs [HRESHK] &
L., —WOLBERDERFLEFALENDHSH, b

-71 -



L—EeFIATRE CHNL, BREBE . SRESH-
BIEREOB L LTOFANEL NG, §HiE
BEATLHLNERBEHOARELREL.
BEZEHARB ST LEBOHSELEH > Ty
720,

_72_



HoWM7ye -F bow—F -

77 v FRAREEET (1907

By BT AL [TAVE - 7o VAF2—4
EOERE MR

By B e

SRR AT &

B %5

International Symposium of Lead Poisoning in Waterfow] at Japan 1995.

Wildlife Rescue Vererinarian Associarion

Yasumichi Noguchi

19954 11 A 12 B, BE - B0 =ZE&E0t&
Bk — W ACHRRT - WEHORE T 2 THEEs
NEaEBy B TL [TANFTFosb A
Fa—4, KBOHPE, BRE2ZOME IOV
CTH AL ] ORSERERL T,

CERIERE L LT, KEED BRBEEOET Y
OB BT A kBENBEREORR X
POEREH oW A I X W RE XA OEH T 1T,
OV FOF Rl L 7@ JLET V7 O
hE, KBoBEio—AllonwT>idh, BE
WCBITREY BOBEIRT S ZOMEIEERN
LB LELBE TS D ILWIRE TO TS
BETHLEDFEBELST,

SR LEHETE, BREHROVAECS BTG
AP SOBENRBI b, KNOBOTTD
BMETH L ANEE T ERFFER O Mgz
LA <HBIBITEKEDHFERL A >0
LHE, RBOIRPERETLOESE T L DdbiEE
%ﬁﬁ%%@%?4—»%t?é%@ﬁﬂmm<
L EEERCOKREEEE>L, HLEER
BT - FETHBTREROCHEGEPED

oNTFavOFEHEICL VR TONGPE
DOEBOWH T )T/, REFROEN HHRRKED
Wk ABEMONTIEN S OB - EE - T8 BE

W 2 Sl DWTORETH /0, N ¥ —Tdh
DETELED, AvarEEOYREL LT
VB SR R RO < ST A C b B M >
Tid, ERCHREELE) U HOADBERT T
LWEBRFECOWTOBR LW, BERrs
S HEGRORTNERO<HRICBITE KB
BREOMAR > CHRETFICL A HMBLORA
LK BRI, SECEFEARRICNE S MES &
EROMTLOBIKEPHBE L Cniini, HE%
FEMAOBEROEZ LV EENROLENRT
NHEEWVWSEHETH T,

RRENT 4 AA v a s [REROBRRE W]
idvh, FEEEEOCHYLDTIVFDOT Y R —
L7 ER(ERAPEFLEADOTHTRES
U7zo SEBURLICEEN D 0 REEH 2 v id o e
BEH B UT 2R e s 2w bw ) Bl
FEBIEEBL WL ERoRAH, RS
Fe T RB3FL 0T 0RO LELICERN Y
RETCHELEENHIELLE, SBOIEDELZ TR
EEPrneEHe 28RO 0 B ARED
EPVLETHLEVINOUBTOREENAL
iz,

WA, [f#reoilE ] L LT, FEICX
<NnFFavEAeOHPE>EBEREENTE

_73.



WHFEMRE LloonryFardi2 BEICILIEE T
ChAD, BUBEMETH - Ta 00 RE
THEIRL LGOI HESC, APEEO AHR
EVARET A F T DR ERIE, LEERTO
ABIREOREE., ¥ F a v OHET L S
SRBLE Y FIOEGIHRE. P BOREREISNE
BERTwah, PR
GHBEEBOUDEDTHIL Y, FOROERE
FHOL, <EEEES L TOF4EBERBNE
SREL YY) Y IBEE>OBREESEREI AT
s
BRIIBETHEEFADY A 2213 b
BERELTORERIIEELTYw5,

120 =% 5 L ORBBEIRBEOHRBPELE
woOBIR, WEOSEHFEILF O EREKEE
ATwnd,

_74_



?ﬁﬁﬁ“]‘u Fho—3 77y FHREEEES (1997

Fm%u;5EM@ﬁAJ®fbwum& g
ey = 27 VOFER

- MENERA - KRB

AREREReRRIBEINERAR]

AT S

Printing cost of leadersManual on 'SATOYAMA(copsewoods)
conservation by volunteers

Nature Conservation Society of Osaka (the 'SATOYAMA' Comrruttee)
' Mutsuo Kmoshzta :

1. EROBNE RAHE

A H, BIRRELOFE R B AR A 2R
Meh, TROBRIIST2EROBE T H Ly
O =NV G HREZIT TR FATRASANDOR
ELY [HELER] ~OBLOBEL 2T

BY. BRSO BIMIE LI EE LT

A AARBEEIELTHA,
BARZOLIRRE AT A, 1983EHAD
g RROES TR L [BlHofRae &iE
HIZRE L, FOERICIDEA TR, 208
RIFKRELHBEEIFT, XTAEFOPFTRL L
BRINL) ELTOREBOTL 7HEHIET
BEELRF-T— Vol
Z2LC,RETRNORE &IFER AWz BT
LERETEDYCENBRTO [F 50 0 ][
BIL] E8rrtELLTLEIIENY 28
B & IAHN, EEOBELILD VI LTI
CHIETE B BREELE (. BN R iEE
ERRFREL TS, FITHRAE, ZhEITo
ERARBIIEREO LS RBIVREFHOTES
FREEOEKEE FH v TN OMER T L
ROLDBHEHE I 2o b0THE

2, Bl EEOER BE 118 2 AER

11 BOFBEEBINE 9%, A7y 7824 425
BRICL o THRL 72, BLRBROEILHA 2
B GERE-AT) X3 TRILORSLERE] 12
THRER 2 H0WEHHIC L5 FHRAEOR
WL ERREMR, Vv, ST F IR LI BHE
BHOFEMREL & b1, BUESCSELREY
Ry L ERORBICEREBV LTS A%
EW L, 2ANETHRE (BNENE ATy
TH16%) THENYVEBEF -V — %A &
UEBBEOLNFFHOH TELL T AE
BoowT, TN LERREL T4, BT
DRERED S ENIREE R E, 7T 0B
EILHREEOLEBEEAL, HIl{OBET
Bt WROBHESHEYFLILOBRLE %
EETH LD R, BREEKBROERL LI
BB RERBSTE A T r—Pitd B
EFHBEOEBEVPOT N OBERSEEICEN
EHZELTHY . PTHRBERE L CRLOE
HoHEREOME, DEORMS, REDOTH,
P OREPETHFENCEN L v & i< Twa,

_75_



B FRAEOCHE- B ) ML EF FHRK
% H AT

(7 R%. 3 IH) OBHEE

B
(FEAIY)

ot

Y RIIHRE (R 2 v =) O b Al



27 N

FRENER Y=
[SATOYAMA CONSERVATION HANDBOOK !

-
—

it

m77_



BOMTE - TP e—7 - 77y FEURAREEE (1997

TR B A (BN - T - BROER) ORT

HEEAEE A A RER S

1

&=

Publication of Nature Conservation Tea&book of HOKKAIDO

Nature Conservation Society of HOKKAIDO
Hiromi Tawara

1 EBXOE®

WILEE B ARER S 1064 B IR, REH
Fln b b, ILEETEHEROERBERET
T, BHREERKkL LT, MECHLEREEI
BiriL/zh, BEFEILERETH LY 0ES
79 —4. BABRBORBHHEES, BRESE
WECHESLE, BAREOER - EEIESIC
LELD CATWET,

5 LERo—BIC [duiEl e sEEss]
DR, BIEFEE LI T, INRBEF - LR
SBENEMCOEVRFLTELDOT, 40
B IERAEI YV -X] oE4EEL LT, BE
NERFEREELCROBROHFHETLYLTL
gma L [2850 - K5 - BRAOBRI £8TL
L7

2 BEORE

[BE£T) K- BROBK]IE, A5, 582

Y. BT —HROBTFT, AEIIROEBY TT,

DALEBRE - BABORTE (ARED)
KRE—-HB0RMO4 FRER)

@TED Ly b+ - EEER (4K

@RR-LOBR (AFBREE)

CBOREFRITD (EZED

C2EWNOBEE (KARE)

DE 8 (BEE—)

PRI 3,500 B, T Rk SEHEHPIO &
WHEAERS, Wi K, DS, 0, B
AREERIREIG 2 LI RGO L, —Ri R
FEHFBETED LI 2L ES,

3 B S hSREENR

ZORBOBRTA F Ty 21X, FlAEKELE
UAE LR PELRBMTREEA-20LOHFHE
BahcwnEdit, o) —-XTHY EITHH
i, EELR WY, BREEFLEVELY
FEbNTnET, ARLBMICHEILLA TS
DT, BREABEHOERSLIRESFIC K 2K
EBEYHEL L. BFEsRET,

HEENNO BRAEBE VX1, [FE-F
MoK TER - BS5A08EKR] [FgkEs 48
Lo E&K] o 3ITEETT,



oW - F o -3 -7y VERRERESR (1007)

RENEVAEICB 28R REZHNE L
RIBHE 70 75 LDOERK

LR BERRERE S

il B - AR - B

- TER

Making of Practice of Eco-educational Program for Nature
Conservation in Taisetsuzan National Park.

Nature Conservation Research Group, Hokkaido University
Osamu Watanabe, Nobuyuki Watanabe, Nozomu Sonoyama, Issei Chiba

1. LB _
WHEE L 7)) e a F R HRBESVEA
W o T AIC LD, BEOBMETRY Y
A FRHFA R OB EERE > TETw S,
Lt LESOSHRBE b v o 2 E R 2 M
EEFELFIC. KWFELLHAERTRATI
W, HEENLEEBTERTSTH L, ERICE
OWHOEK - HEIIOWTF— ¥ 2 ERT Y
EiEH 5D,

FIES T, A BRIRERTIREITI0894E L b
O LARBEHSEE L ICHRBEEEEICTY
M, BREBRE HEBELT - CELR

B RERE l

TR oA
C @mm (')

By [HEBEITAFT 7] EWABTEED
Foo BABRBICB AWM TOBRBET A F
THbE b, HROBRBENI FT v 2%
REZCHLVRERELes 2B L,

2. EEeHORE

KIEB OB OB & 2 5 72013 HIRERE W 4
F7y 7 OfEORTTHEH, TRETHELEK
BB AR EOEHOPIZHEBEITITLEND
FEED-—-DTH 5, 1900 FE0 6 OBRE~OER
ERCHE HERATEL TR TVEFT TR,
SHOBHILT A4 Py P ERBICSLEE -

e |

F1. EEomn

_81-



#1., AL P 7y 2{EOHE

TR BE FRAE N=HOXF Vakoxy
1990, 04~ BFE T—IORE HARITER
1996.05
199508 HE WRORE
1995.10 §E XERBROMERE
1998.02  BHE BASEUZOMEH - i
1096.08 W ERONE
199603 B UREERDSEM Iy MS Word / Write
1936.04 B 1 DADRESR NV AEvT
1996.04  {ERR COERESESER FASY = b Deita Graph
Photo Shop

1986.05 HE BMWTOFIwD  SHEE XD

6606 tRRR RS R

1996.06 HRE L-rFobE BORE  AVIY Page Maker
2%vF Photo Shop

1996.07 R RICWw . SHE JIY Page Maker

159607 €N €3 - B - AR - CERIERD ——

HEVT SOIPRETNENORGT OB BEERTHED,

#2. HEOMBETIH

(679 FEANIPAILEE — DTPRERLAS

_____________ (O—zavy2ofy | (PageMaken) .
(SE) BE - RURP - RISVT G- HTXEE - DTP
_______ (RA/RD)  AFvdy  (PhotoShop)  (PageMaker)
OBy PuSRE - TSTHER — TIFF IR - DTP
,,,,,,,,,,,,, (Bxcel) _ (DeitaGraph)  (PhotoShep)  (PageMaker) -
¢Ey  TBE o BB - DURAS - hUBU BT - XFAN
____________ @E (N (A%ed)  (PhotoShop)  (PageMaker)
(ABAN) TEE — BB 860 — RURH — XPAR
_____________ G (N -mOR)  (AFed) | (PageMakeo)
& F-IHE - DTPTEAS

{Excel) (PageMaker)

FoF— & OIS EN D, T/, 1996 F BEIC
SERMHICEM L TEABE - AEREY T (x
AT BT, ZOHFf F7r» 2737 F R
FELTERESL, $F0BENLURIED
BRABEVIFA 2 LTSN LHEBLTNE (@
1)

3. EROFE

fepp o ARBRELI LT LD TURLA, 5 EH
DA RIIRO BRERO 20, WEES DI
T8 EWHBNTELD, #NE TEIEEY
OB LU,

AHA KT 7 OEREORKEE LTE, &7
O AFAF - BEZHEF— 7 inkTnwCH
BLTWAIEE, DTP (2 ¥a2—-%Iilk3

PV YR EARBICHCTHENOREET
THE—~BLTIT o TwAI ENEITLNE (E
23 BIDTPO# AN, B0 MEELdo
TEME» RS E 5 A2 L2 W
Lize 2OBOFA FT7 v 2 Gk, B -ERL8E
LA REHTAZ EFERBOKERBITE
B, TROBERIBEERE LR SEIER
Thhb, TERIEELERVCOELVLD
HHitIigbed(ELLL, BHICEBERT
AADTPRAELREITHD, BEERLE
BOBRASLETEH LI, 4 FTv70LS
KIMOE) 2—AFERIZERE <, &ET
R X(LEYESIF % S BRWICED T Pt
BETCHD,

EEIIAK A F 7y 7 BB - BEIT20045,

-824



3., HA Ty r O

N—Sity e
(75—) BE AT
*_ &5& ............................................ '] (‘;) ’| D 0
. BUBDIDABR e 2(i) 1 0 0
0. RA VAT UT G EHEDRBI T~ e 22 0 2 0
1, BRCRCHEQ~DBESROZRE B~ -13 (8) 14 1B ¢
2, TVUNECEE~TRERBREr TV~ 12 (4) R 18 8
3. BHEBULTHO~XBUETNSOESEE~-12 (8) 17 18 6
4. NBERUE<EER~TRBERR~ oo 12 (4) 13 15 9
5. BAATUI<HR~EUREr @K~ o o) 5 3 9
K, BEIRWBEABE oo 40 0 0 0
*_ mﬁ}ﬁ ------------------------------------------ 1 {1) ‘gq ] 0
H68 (34) 97 71 4

T T FHTBE N D L U DENRC
2150 FRE 0D (10008) L25%, DT
Pz d T o5 HRETER - BEILTV5, 2LT
STHOF— S BFV Y UL TRESREICRES
NTwaizdh, WEIPERICL 2TV 5,

4. WA -

A FT Y 7 iXASRIE68— ¥ (EHRAE
64 E) T M- TSI AL T~ BRI
BRITH L, AFMEEREIOL IR 2TEY,
BEXEL U R EEL Tk ARER
ERED2EIKE 2T b,

T, TOHA RSy OUEEE LTEUTO
IAnEBEToRE,
(RS RHE A RSN T W B,

HAHBATEERT L LTHEFTL L&,
HEHOEWO L) LEAHAROEEICREL 5%
W EAFEELZILE LTREBZAO0HSL, L
BPLEDFHFANERBHAFT Y 7 BT B8
BEVERLTEY, BROEY OB EEN %
B OBRTIHIEL TS b OFRED BV,
A A PG EENEBES A TR T (37
Al ETHRIE)  EEERE S LB, EE
HOEROEHS  FEEPESDRELOoR
VICHEET A S0 L7, Lo THEDEY
RHBICREENEI LR VEVRELE T
Bh, BRIENTABFLVCRARREL I &F

ABBEE AT 2T VAL OER - TnA,
R)FPTFNTF-2IIRIEBERNTN S,

AHAFTy r CIIMFEREH L CEBENE
SAERPYRT LB L, ThSOEMFEREE
Fobo BAFGEGDT 7 1 — A WTHRET T4 o TIE
LAF— &S TwDE, AR ZAAELEE
DFERBIIE S TWALEEEHBAND DT ST
{oTnbtBbhb,

GREAEMAT KTH B,

MBELTLHEAOERZRL LT "TEOA” “KEH
ABEDA” EvialzmE b &y Tadan i g
D )RR B o TwB [
A3 TR THMR) T v o nRaudsdgis
WoZBMIITCL WREETEZ 74L&
BROSHEEIRBL TS, /2, HFEEIN
FONTHELHEL RS2V EI K, H-0
A (RS WS E-T ) &y - (B
DEEE - AFRE oMLY LY,

URBEZTOICBEHRAIEBETHD,

BESTCORRANHE L o Tw5 D, BiphY
DEHEEEOCET TR VWD, BENSHNE
Lo b LT o Twd, $/ [EF -
Fo-] & LTHELAREIL L AREEERIZDONWT
HW L, 2o [£Y] GBETNLRLOTER
{, HeEaertiTh - TWATERE:FE0L M
Thh, BRHUERETZ I ENTES,
[EREE] L 0 dERIC "B LIRS TE

_83-



HMAMSEERLAbOE L2 Tna,
(5 QARG BMIEF BENICH - T3,
BEROHT A FTRAFAuR-grial L
R e T A S ST, HARE
ML) 222 7-HLTELELVIS S,
Larl, BloBEZZES L CTABHE L OMEK
TEETLLETELRY, GLARADEEL
OEbL Y PEHAFIROMEICSZ L OAL DELY
EHLENTWE, LINoTERIA K7y 20l
HETST I LMEARENICEY BT, ME
OEELEBLTERTAE LA, AL
RLUTHEEN 2L OPHBEN L OTE L, &
LT — BT EHICEBLTH S,
(6B EHRE LTV,

ARA A FIREECEERE - TwE I Ehs,
B4 RIS TOFEAVTETHLE. HLF Tl
NBLRE] L —20HBETRE LALDIC

BHagax (1996 €5 H).
EFE IR CRADA - A ORBER<S.

HoTwd, IOBRBTOFELERCPHELLL
KWLTEBN., BREBMLNETRE L TP 8h
LTwB iS50l EFhTwvivy,
{IHERE « BEE—TBUCT R - T W3,

BE®D &3 24580, AT RIS b o
THEEMBEE LT o CE SR SAHEL LT
WABIZLETHEBLCWD, BHNLREME 24T
Bo T WEEIHEY L0 OB HRE
BREFFELAYLEDOTE, 20L5 HRs
MREFIZD LTH A FTy 7 ERIE bk
HgrhsrBbhi,

5. S@®ILEET

EERICEIFLL ) RESHIL. TSP RE
ENTWEEBREZ W, SHOERE T4~ F
Ny 7 EEBFOEBRIETVWCIENERTH
b,

HA Ny 7R

_84_



CHERTO - T a7 - 7y FEIREREBET (1997)

HETBOREL . FBIBY S BRAFOLR

C HEITBETLS

5:{:

ik

Conservation and Environmental Education Program on Fujimae Tidal Flat

Save Fujimae Association
Atsuo Tsuji

MERa] [HE] 6 [HME] ~

R T B ORIEER I L - T, TBOMES
(LD EIECPLBECSH -2, EVE
DERE., HEHEFH ) LI BESS, B
LEDARYMIEYECBREL [BEE] o,

Lil, EVEOERI =R TH,, LT
B, AZRTHAGTEEROT A V7 k&N
TWAIERH T, NZFYTRLTIvE by
POBEDHEYEN, THBERRS £ EET
HHILILANE AFL 0T THRBES

WEBLECT, TEPLLEESEE% 2 v,
FEHODCYORBHIS KRS T X510
BTRETwBITE WV,

TRYPEZBOLBEELEK

[3RAbE ] OWERE D L0, WBLED. LT
{NBAZLSLES & RESFEHBEREEL,
L, FETRERLLES LS b, oL
P LGRS U, BEZBTCVLIEEES

'a,f$%@ﬁ&J@%§m\¥%®¢éﬁmt%

Kok, ZLT, FROBRICSNLEFED ) -

LORIEN, B LRBERL T Nz,

(B2 FT D] %8BT3
FESDT W — TR ETF AR T B IR
T ol OBERTHE,
BERGEFCERCBA 2T (KAL) L
BHICANLBEOLLCHEOTF Eh i, RBic
flad & SABPDIFHFLEEFINTEL,
iR E R R, FALRES —BELT
i, B LI REBEIIZEDoTWwALOF, B
LRL LML HOOETCH AT LA BN E.
FHEIELIFPFELLBE-EEREVWES S,
FRTALTEOROE ML, 2HOPEB
B . WORFER L EERIISETLE S,

THY, THERE B EEITowv/,

EHFONLEIERICELIRY, TR, 402
BAHTIobOFERAMT] LEELAED
LOFOTFEED, BibiokEnEkEr AEr &
P

BINL 72 AERFRAH, FAFNITE S RE
(1) &L RERBIZBE 22 (2) e, B2
NEERKL, FhEEIFDLITR*EYHT 2
ERERIR - ThRA, HEILTLOIBETS
FRTEB V. BT 5 —A—AD BV SRS
Bz +9r 7T LESVEL S o, LAL, S
NETITR, B5EM, BB % (3R] 123k
T B O ROMEREIIE I EITHBL LY,

-.85»«



o -
el

LS T~ YA =327 CRETAF?Y TEBORREL, B TR CENREIIIEL

S SRty

e CE R — W7 b T DR [FEOSR [HEe AEOE & DIBIL 7~

mgs_



LW - F e -3 - 77 FEIARAERESR (1997)

TR T HERBERBII OV TORRED/ER

JEE vRY7 -7y b

REERA, EERH=T. -V - F7 VA, ATRREE. IBRE,
BRI LA, RIER, <7 - =77 v AEERTF. HHT

Compilation of an introductory book on deforestation problems in Siberia.

Japan Environmental Exchange (JEE) - Siberia Project
Gotoh Daisuke, Ebihara Yumiko, Paul Careless, Igarashi Katsunori
Yamagiwa Yoshimasa, Tsuruoka Harumi, Matsui Tetsuya
Maria McMorran, Kondoh Makiko, Mori Moyoko

OSEH ., HESEESNTWAMIE, FEOHE  wrEe7 UEE-SEELELTIbY T L,
YIRESELRG., REERT S -O0EEHE L 96 EEUMIBMEEE, (ERF —~ LW TOR
TORDTEDE L, WEMIEFRLTVAME  HEMBLE LS, D ¥ 7L, R vre
RUY 7T ~OREBHATE, EHOBETRDOLI 50 BEO4AL, BBESET DS 5, S0
EW L. YATALGERROZMER, TE H32¥LBoTHDELA, TH, AV IV a—
HER Y OfEHR - BRIUEERTCE L, LT E L,

S ERIIB LI, T ETHRIESIER L EE 8§ BRAIEERAEESY BB LT b,
FREL.ET-BEOREORRETHKVEL T BRIEITV, 9K/ RPETLE L,
BEEBCTAEELTVWE L, ZoH, 3%

OFFIER W LT L SRR T

ERI HE?2
U A% — BIMRRER B TR IC TR YR (7 s~ w I ki) #8E

_87-



WeWI T -+ by =3 - 77y FEIRERENGY (1997)

Biology and Ecology of Two Endangered Species
Rufous-necked and Plain-pouched Hornbills in Huai Kha
Khaeng Wildlife Sanctuary

Dr. Pilai Poonswad*

INTRODUCTION

Hornbills are among the largest and most conspicuous birds in old world tropical forests.
They are known to be among the most easily surveyed of forest organisms, allowing both
visible and audible means of identification (Kemp & Kemp 1974; Poonswad ef al. 1987, Johns
1987, 1988).

The remarkable nesting habit is that the female seals herself in a large cavity of a living
tree leaving only a narrow opening for her mate to pass food to her and later chicks. They are
omnivorous feeding on a great variety of fruits and animals. Thus, they are important for seed
dissemination and keep balance of some animal groups in the forest (Poonswad et al. 1987,
Kemp 1995).

Among 31 species of hornbills found in tropical and subtropical Asia, there are 13 species
occur in Thailand (Kemp 1993, Poonswad 1993b). Other than morphology and distribution
described from India. Myanmar (Ali & Ripley 1987, Smythies 1986) and Thailand (Lekagul &
Round 1991), Rufous-necked (Aceros nipalensis) and Plain-pouched Hornbills (Aceros
subruficollis) are ranked as little known species particularly, breeding biology (Kemp 1993).
Rufous-necked Hornbill is also believed to be extirpated from Nepal since 1846 (Shrestha 1993).

This study reports 1) habitat preference, 2) nest and nest site or nest habitat characteristics
3) breeding biology 4) flocking and roosting.

STUDY AREA AND METHODS

Huai Kha Khaeng Wildlife Sanctuary is situated in western Thailand and covering 2,809
km?(Fig. 1). The area experiences south-west monsoons and the mean annual rainfall at Khao
Nang Rum Wildlife Research Station in 1993-96 was 1,557 mm. Most precipitations fallen during
May to October with an annual mean of 1,165 mm falling during this period (Fig. 2). The driest
months were December and January when the average rainfall of the month was only 6.2 mm.

(Fig. 2).

Data records
Distribution. The study of distribution was performed from 1994 to 1996 by sighting of hornbills

* Fuculty of Science, Mahidol Unibersity (% & F ¥ K# - #E#EK)
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Figure 1. Map of Huai Kha Khaeng Wildlife Sanctuary.

while hiking along existing trails as well as by hearing of calls. Then mapping of sighted and
heard hornbills was done.
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Figure 2. Monthly data of precipitation during January 1993 - December 1995 measured at
KhaoNang Rum Wildlife Research Station, Huai Kha Khaeng Wildlife Sanctuary.

Biology and ecology. During 1990-1996, nest trees were located either by following lone males
from feeding sites or by inspecting large trees with visible cavities. Active nests could be
confirmed by the deposits of droppings, accumulations of nest debris, and seed regurgitates
(Poonswad ef al. 1987). Once discovered, each nest tree was mapped and was studied as in
Poonswad (1995). The methods to study Rufous-necked and Plain-pouched Hornbill's nest
sites were modified from Liewviriyakit (1989).

Observation from the female imprisonment by checking the nest entrance sealing and
chick fledging by detection of nest plaster debris were carried out from December 1994 to
February 1996. When possible nests were also visited at 1-7 days interval from mid March to
the last week of June. Observations on flocking and roosting followed the method of Poonswad
(1993a).

RESULTS
Distribution of hornbills

Rufous - necked Hornbills were found distributed in dry evergreen, moist evergreen
and hill evergreen forests whereas Plain - pouched Hornbills were found in mixed deciduous

and dry evergreen forests along the stream.

Biology and ecology
Rufous - necked Hornbill : Twelve nests of Rufous-necked Hornbills were found in hill

evergreen forest ranging from 1,018 to 1,300 m a.s.l. (mean = 1144.7 * s.d. 98.7 m a.s.l.).
Characteristics of nests and nest trees are presented in Table 1.

Five of 0.8 hectare plots were set at 5 nest sites, 466 trees were recorded. There were at
least 61 genera identified but 78 trees were unidentified. The forest structure at nest sites was
divided into three layers, i.c. top (or emergent), middle (or main) and low layers, excluding
the forest floor (Table. 2) .
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Table 1. Characteristics of nests and nest trees of the Rufous-necked Hombills in Haui Kha Khaeng.

Tree Tree Nest Tree dia.
Nest code Nest tree specics height dblhy height at nest Allitude
m cm m cm nm
RNH 1 Syzygium sp. 39.5 121 20.5 100 1018
RNH 2 Syzygium albiflora 39.5 114 6.1 90 101R
RNIH 3 Syzygium cumini 42 93.2 18 55 1240
RNH 4 Unidentified species 33 114.9 16 50 1150
RNITS Syzygium sp. 40 70 20 60 1230
RNIH 6 Syzygium sp. 28 81.2 7 80 1280
RNH 7 Canariwm kerrii 54 87.6 i3 80 1150
RNH 8 Syzygium sp, 42 109.9 15 80 1060
RNH 9 Syzygium sp. 34 71.7 9 70 Lo
RNH 10 Syzygium sp. 34 87.9 18 60 1300
RNH 11 Syzygium sp.* 24 101.9 11 90 1060
RNH 12 Syzygium albiflora 43 88.5 16 65 1120
mean 37.8 94.9 15.8 73.8 1144.7
s.d. 7.8 16.8 13 15.7 98.7
range 24-54 70-121 6.10-33 50-100 1018-1300

t dead tree wets e s}

Table 2. Summary of characteristics of some nest sites of the Rufous - necked Hornbill studied in
a 20 x 80m sample plot at each site in Huai Kha Khaeng. IVI=Important Value Index.

Range of forest layer No. tree per ha Dominant vl
Nest code Altitude height (m) Slope (20)  (dbh>4.5m) tice specics %
m 1st>31 2nd 11 -303rd 2.5- 10

RNH 2 1,018 41 11-30 6-10 244 969 Ficus sp. 91.59
Ostastodes paniculats 26.37
Cuomnamonum zeylarcum 18.85%
RNH 3 1,240 43 11-28 6-10 30 544 Svzvgium cuminy 27.73
Inghtia dubia 2591
ciglaia sp. 2347
RNH9 L110 8 11-28  6.5-10 20.7 463 Quercus rex 34.02
Cinnamomum zeylanican 31.35
Cryptocarya pallens 25.99
RHN 11 1,060 61 11-30 14.5-10 38.1 794 Paramichelia baillonii 30.91
Orophea enterocarpa 18.85
Canariem subalation 17.26
RNH 12 1,120 55 19 - 30 5-10 37.8 728 Michelia champace 3117
Syzygium albiflora 29.79
Phebe paniculata 15.88

Total 12 nests were distributed in all three forest layers; 1 nests (8.3%) was in the top, 7
nests (66.7%) were in the middle and 3 nests (25%) were in the low layers. Most of Rufous-
necked Hornbills nested in cavities located in the trunk of living trees (91.6%). Only one nest

was found in a cavity of a dead tree (8.3%).



The breeding cycle defined as the period from the female imprisonment to the last chick
fledging Rufous-necked Hornill female’s imprisonment started from 10 January to 17 February
(median = 22 January, n = 11 pairs). Female emergence and young fledging varied from 9 May
to 21 June. The average breeding period was 125.3 - 7.1 days (n=6). The emergence of female
from the nest occurred before or on the same day as chick fledging. The female emergence
dates varied from 9 May to 21 June (median = 256 May, n = 7). Each breeding pair raised 1-2
chicks. The mean chicks per nest was 1.3 & s.d. 0.5 (n=9). Before fledging period, one female
and three chicks of two nests were eaten by Yellow-throated Martens Martes flavigula and a
female of one nest was eaten by a Binturong Arctictis binturong. Then, breeding success was
78%. Rufous-necked Hornbill flocked in a small number and had never been observed in
mixed flock with other species. The maximum number of individuals in a flock was 11 observed
in 1996. But in 1993, maximum number was 18.

Plain-pouched Hornbill: Nine nests were found distributed in mixed deciduous forest.
Characteristics of nests and nest habitat were summarized in Tables 3 and 4. Seven nests out of
9 nests were in former woodpecker's holes judging from the shape of nest entrances which
were round or nearly round. All 9 nest trees were alive, 8 nests were situated in the trunk of
the trees one was in a branch. In the study area of 2 x 5 ki, there were two characteristic types
of the mixed deciduous forest one of which is influenced by seasonal flooding (Table 4).

Table 3. Characteristics of nest trees and nests of Plain-pouched Hornbill in Huai Kha Khaeng.

(dbh = diameter at breast height, dnh = diameter at nest height)

Tree Tree Nest Tree
Nest code Nest tree specics hight dbh height dnh Allitude
(m) (cm) (m) {cm) (m)
PPH 1 Tetrameles nudiflora - - - - -
PPH 2 Lagerstroemia tomentosa - - - - -
PPH 3 Tetrameles nudiflora 16 149.7 21 75 340
PPI1 4 Tetrameles nudiflora 39 140.1 18 80 260
PPH § Tetranieles nudiflora 38 160.5 14 105 230
PPH 6 Ficus sp. 55 350.3 15 80 190
PPH 7 Ficus sp. 55 334.4 22 95 165
PPH 8 Tetrameles nudiflora 37 130.6 I 85 210
PPH 9 Tetrameles nudiflora 18 173.2 15 90 220
mean 44 205.5 16.6 67.8 230.7
s.d. 8.5 94.6 4 10.4 56.7
range 36-55 130.6-350.3 11-22 75-105 165-340
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Table 4. Summary of characteristics of nest habitat of the Plain-pouched Hronmillin 15 plots
(size of plot = 24 x 100m) near stream and 25 plots away from stream.

Range of forest layer No. tree per ha Dominant AY]

Characteristics of forest height (m) (dbh=4.5 m) tree specics Yo
Ist 2nd 3rd

Mixcd - deciduous forest 25-40 11-24 1-10 361 Polyalthia subcrosa 42.1

near stream or Ficus capillipes 40.1

flooded arca Frews raccmosa 20

Lagerstroemia tomientosa 15.4

Tetrameles nudiflora 15.3
Mixcd - deciduou forest 20-29 10-19 5-9 437 Croton oblongifolivs 21.5
away from strcam l.agerstroemia tomentosa 20.1
L. floribunda 18.2
Garuga pinnata 1.6
Terminalia triptera 10.7

Nests were monitored for the female imprisonment and chick fledging only. The peak
of imprisonment fell into two periods, i.e. the last week of January and the first week of February.
Chick fledging ranged from 11 May to 24 May (n=8 pairs). The entire breeding cycle of the
Plain-pouched was shorter than the Rufous-necked Hornbill, i.c. mean = 113.6 + 12.1 days (n
=5 pairs). From 11 observed breeding pairs, 8 pairs fledged (72.7%) with unknown number of
chick per nest. A female of one nest was found dead of an unknown cause and two females
emerged before 20 April without any chick.

Plain-pouched Hornbill was often found in mixed flock with Wreathed Hornbills and
gathered in smaller flock than the Wreathed Hornbill. Maximum number of individuals per
flock was not more than 34 in 1996. In contrast, the Wreathed Hornbill flock size reached 633
in 1996 observed at the same roost.

DISCUSSIONS

Nests and nest site. We agree with Kemp (1976) and Poonswad (1993a) that there is no
specific preference on tree species for nesting. Hornbills use tree species that are large and
abundant. When comparing these two studied species with the Wreathed Hornbill, it was
obviously confirmed that these three species of the same genus nest in different habitats, i.e.
Rufous-necked in hill evergreen forest, Wreathed IHornbill in moist evergreen forest (Poonswad
1993a) and Plain-pouched Hornbill in mixed deciduous forest. Nest characteristics of these

species differed in details.

Breeding biology. All breeding females of the studied species began to nest in dry season
starting in January - February and leaved the nest during May - June was similar to the breeding
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cycle of Wreathed Hornbill in Khao Yai National Park (Poonswad et al. 1987) and was similar
to the breeding season of this species in India (Ali & Ripley 1987). Not only Rufous-necked
Hornbill left the nest during this period but also the sympatric species, Great and Brown
Hornbills did in this study arca. Plain-pouched Hornbill in this study, on the other hand, had
similar breeding scason as in Myanmar (Smythies 1986).

The difference in length of the breeding cycle may be affected by a size of birds and
feeding strategy (Poonswad 1993a). The sizes of these three species Rufous-necked, Wreathed
and Plain-pouched Hornbills are 117 em, 100 cm and 90 em respectively (Lekagul and Round
1991). Plain-pouched Hornbill is the smallest among these species. Unfortunately, feeding
strategy for the studied species is not determined.

Flocking and roosting. A flock size of the two studied species when compare with the Wreathed
Hornbill studied in Khao Yai National Park and in this study area was obviously different.
Both studied species formed small flock consisting of not more than 40 individuals, whereas
the Wreathed Hornbill may flock up to 1,000 individual at the roost (Poonswad ef al. 1987).

CONCLUSION

The study confirmed the habitat preference of Rufous-necked to hill evergreen forest
and Plain-pouched to mixed deciduous forest.

Other accounts are as follows:

Rufous-necked Hornbill: Nests were located at averaged altitude of 1,144 m a.s.l. in
hill evergreen forest. The favored nest tree was the tree of genus Syzygium which found to be
the common tree. Nest height of this species was similar to the Plain-pouched Hornbill.

Breeding season started in late January and finished in late May to carly June. The
breeding cycle took about 125 days, Natural predators were marten and binturong. In non-
breeding season, the species gathered in a small flock of up to 18 individuals,

Plain-pouched Hornbill: Nests were located at averaged altitude of 231 m a.s.l. in mixed
deciduous forest. The favored tree for nesting was tree of genus Tretrameles which is found
along the stream. Majority of the nests were in former holes of woodpeckers. The average nest
height above the ground was 16.6 m.

Breeding season also started in January and lasted in mid May. The breeding cycle took
about 113 days which was shorler than the former species.

In non-breeding season, the species gathered in a small flock not more than 40 individuals.
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Summary

The study shows that Rufous-necked Hornbill (RNH) preferred hill evergreen forest
and Plain-pouched Hornbill (PPH) preferred mixed deciduous forest. The nests of RNH were
located at 1,144 m a.s.l. Favorite nest tree was Syzygium, was 37.8 :t: 7.8 m high and 94.9 +: 16.8
cm dbh. The nest was 15.8 + 7.3 m above the ground which was in the middle layer of the
forest strata. Nests of PPH were located at 231 m.a.s.] on average. Favorite nest tree was
Tetrameles with height at 44 = 8.5 m and dbh at 205 = 97.6 cm. The nest above the ground
was 16.6 = 4 m and was within the middle layer of the forest strata. Majority of the nests were
in former woodpecker holes.

Breeding onset of both RNH and PPH was triggered by the drought. RNH started to
nest in late January and finish in late May to early June. Breeding cycle took 125 days on
average. PPH started to nest in late January to early February and lasted until mild May.
Breeding cycle took 113 days on average.

Natural predators of RNH were Yellow-throated Marten and Binturong. Natural predator
of PPH was suspected to be Marten.

In non-breeding season, RNH gathered in smaller flocks of up to 18 individuals, while
PPH gathered up to 40 individuals.
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Impact of Logging on Qinlings Giant Pandas: Population Structure

Pan Wenshi

Abstract

In this paper we analyzed our data and calculated population parameters of the Qinling
giant panda population based on our focal population. In the past 10 years we have totally
collared 33 wild giant pandas and the sex ratio M:F is 1:1.06. The ecological age of the giant
panda can be divided into two groups: pre-reproduction (cubs and sub-adults) and reproduction
(adults). Generally female giant pandas reach their sexual maturity at the age of 4.5, while for
males it is 6.5. Female reproduction rate of the studied population is 40%. Our research showed
that the internal distribution pattern is a formicated one, the population size has remained
stable in the past few years.

The focal population occurs in the former logging area. After the timber harvesting activity
being stopped since 1993, we have observed at least 3 births. Moreover, the panda in this area
still mate and have cubs in this area. These indicated that this region is still suitable for the
local population.

Introduction

The study region is located in the middle and high mountain areas on the southern slope
of Qinling Mountains. [t covers the Flua Yang Timber Unit in the high reaches of the Youshui
River. The total area is 500 Km? between 107" 30’ -108° 00" east longitude and 33° 33'-33° 45'
north latitude. This study area has the highest concentration of giant panda in Qinling. Within
the area, giant pandas live at elevations ranging from 1100 - 3100m, feeding on Bashania fargesii,
locally known as wood bamboo, and Fargesia spathacea or pine flower bamboo. The composition
of Qinling mammal fauna is quite complicated. Sixty percent of present mammals can be traced
back fo the early Pleistocene Period, and it shows that Qinling mammal fauna is a primary
one, a continuation of the ancient local fauna.

Pandas have a long history in Qinling mountains. Fossil records indicate that giant pandas
appeared here about 700,000 years ago, before the mountain uplifted under the influence of
the Himalayan movement. Until 200 years ago, they had a wide distribution on the southern
-siope of the Qinling mountains. Presently they are found only in certain parts of this area due
to the geomorphologic characteristics. Taibai mountain ridge, the highest sector of Qinling,

Giant Panda and Wildlife Conservation and Research Center at Peking University
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running from west to east, works as a natural barrier, blocking the Siberian cold air currents
from the north. The broad and gentle Han River Valley brings warmth and humidity to the
high mountain area. As a resul, they make the southern slope a natural refuge for giant pandas.

Human activities also has a long history. A postal road named “Tangluo Road”, built in
Wei and Jin ynasty, cuts through our study area. Vestiges of ancient people’s movements can
be found everywhere here. The ruins of a temple can be found at the elevation of 2600m, and
it may have been the highest building in this region. All of this shows us that historically this
place was very prosperous.

Timber logging started in 1950s and the method of selected-cutting had been adopted for
over 30 years. Since late I 980s, in order to get more profit from timber industry, clear-cutting
was adopted instead. This made the giant panda habitat in this region decreased greatly. In
1993, the Chinese State Council canceled all the timber work.

Research on giant pandas in this area has been conducted since 1985. In the past 2 years
we also studied the population status in addition to the recovery of the giant panda ecosystem.

Methods

1. Population statistics
We use quadrates to determine absolute density.
(1) Pandas living in the bamboo forest during winter and spring can be easily observed because
bamboo is sparse. We have developed a population density model to investigate the number
of giant pandas for the theropencedrymion-Bashania-giant panda ecosystem of Qinling
mountains
V'
P=
1-(1- T)¥
where P = population density of giant panda per 1 km? of Bashania bamboo
T = area of a quadrate
K = frequency with which each specific panda enters freely into a quadrate
V =the number of pandas which visit a quadrate in a time unit (the time that
observers
(2) Count social groups and estimate relative population density
Work out the average number of giant pandas in one social group and then estimate the
population size on the basis of the number. :

2. Population structure

Since pandas are seldom observable, we had to capture them and fit them with radio
collars in order to provide detailed information on population structure. We use the drug
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Ketamine and a tranquilizing gun to sedate pandas. To tranquilize a wild panda, we inject
Ketamine in the shoulder or thigh with an average dose of 4-8 mg/kg. This low dosage allows
the pandas usually to remain inactive for about 40 minutes. Radio collars, receivers and antennas
are produced by Telonics. We determined the position of radio-collared pandas from known
reference points along ranges and roads. We monitor each panda at 3 different points and then
use the azimuth intersections to locate it, and the position is then transcribed onto a map
(1:50,000) afterwards. Since 1987 when we collared the first panda to 1993 when this paper
was written, we have received 13,600 accurate locations for pandas in 4 social groups.

Results

| . Density and numbers

Since 1985 we have used quadrates to determine the panda density every other year in
order to estimate the total number of giant pandas in the Qinling population. The results of
the investigations show that, between the year of 1985-1993 the number fluctuated within 211
- 244 (Table ).

Table 1. Density and numbers of Qinling’s giant panda population

area Totslarea of | Animal Population | Population
Time Fo Ping Nature | Forest felling Bashonia calculated density count
Reserve arca (kmz) {pandas} (pamdasfi(rnz (pandas)
}
Mar, 1985 | Upper courses 11.93 257 2.1 242
of Denghe
Mar. 1987 Shashuping 3.92 73 1.87 21
Boyangping 3.95 72 .92 216
Mar, 1989 Upper courses 61.36 121.4 198 223
of Youshui
Mar. 1991 Shuidonggou 14.75 320 2.17 244
Mar, 1993 Shashuping 422 8.2 1.94 219
Boyangping 3.10 6.3 210 236
Apr. 1995 Shuidonggou 14.75 30.5 2,07 233

2. The internal distribution pattern of spatial structure

Qinling’s giant pandas make a very obvious vertical movement. From June o September
they live in higher Fargesia bamboo forest at elevations from 2300-3000m and from October to
May, 90% of the individuals live at lower elevations in Bashania bamboo forest. From 1987 to
1993 we have radiotracked about 22 individuals. Our records show that in winter and spring
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Figure 1. Distribution of 4 social groups in the upper courses of the Youshui River from 1988-1990.
(Dotted lines show the border of the social groups:) : .

F|guer 2 Dtstnbut;on of 3 socua! groups in the upper courses of the Youshum Rwer from
1991-1995.
(Dotted lines show the border of the social groups.)
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their internal distribution pattern is of the formicated type We discovered that from 1988 to
1990 there were 4 assembled groups in our study area totaling 61.5 kim?. We call these “social
groups” (Figure 1). From 1991 - 1993, due to the internal changes of population and the
destruction of the habitat, the number of social groups was reduced from 4 to 3 (Figure 2).
From then on, the pattern does not change.

Based on the information collected from radio-tracking, monitoring, studying the mating
location, and the landform characteristics of habitat, we estimated that there are at least 11
social groups. They are located in the upper and middle courses of the three rivers-Jinshui,
Youshui and Xushui on the southern slope of Qinling mountains.

3. Age structure

It is very hard to decide how old an individual is, so we categorized all the animals into 3
age groups according to their reproduction status: pre-reproduction period (female: from 0-
4.5 years and male: from 0-6.5 years old), reproduction period (female: from 4.5-20 and male:
from 6.5-16), and post-reproduction period (female: after 20 and male: after 16). We name each
group after the strongest male, for example, when Da Xiong was the strongest male in the
group, we called it “Da Xiong group”. After Da Xiong died of disease in early 1991, both the
range and composition of this group changed. Then We renamed the group in this area “Da
Bai” after the new strongest male panda Da Bai.

Table 2 Age composition of 2 social groups

Agpe category Da Xiong group Da Bai group
(1988-1990) {1991-1993)
| Female Male Female . Male
post-reproduction 2 0 0 1
reproduction 3 3 7 .4
subadult 2 2 3 3

pre-reproduction older cub 3 o B3
younger cub 2 4
Total 17 28

We estimate the number of giant pandas in the Qinling mountains according to the
information we have from two social groups. Average number in one group number of social
group = the number of pandas in the Qinling population, so itis (17 +28) /2 11 = 248 individuals.

4, Sexual structure

We have made appraisals of as many panda’s sex as we could and recorded it since 1987.
All these animals were alive when we first encountered them. Presently, some of these are still
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living in the same region, while the batteries of the collars of other giant pandas have become
dead, which made the radio signal disappeared. The data represents an approximate estimation
of Qinling panda’s sex structure:

MF =1516=1.06

5. Record of births and deaths.

We have recorded the birth and death of our radio-collared pandas since 1987, and we
show the figure in table 3. They tell us that during the course of 10 years ( from 1987 - 1996 ) 9
pandas died among the observed animals and 13 cubs have been born and 11 of them continue
to live. Thus the net growth number is 2 individuals.

Table 3. Records of birth and death of radio-collared pandas from 1987-1993

Observed Death Birth

Period animalg mumber sex & age number survival rate
1987 1 0 - - -
1988 2 ' i m. & old - -
1989 5 0 - 3 100%
1990.... T A m. & old 3 L 100%.
1991 13 2 m. & old, 0 -

f. & subadult

1992 13 0 - 2 100%
1993 17 1 m. & old 2 0%
1994 14 2 m. & old 2 100%
1993 14 | m, & old - -
1996 13 1 m. & old 1 100%

Discussion
1. Population dynamics of Qinling’s giant pandas
The result of our research indicates that the giant panda population in Qinling has 5
important characteristics: :

(1). Its internal distribution pattern is a formicated one. The relationship between males
and females is polygamous. Giant pandas in the whole distribution area of Qinling mountains
are divided into approximately 11 social groups. ' R

{2). Population count has remained relatively stable in the past 8 years. During each winter
and spring, population density is within the range of 1.92-2.17 pandas per km? in Bashania
bamboo forest while the population size fluctuates from 211-248. The population count in
1974 was 237 individuals (Resources investigating team of Shanxi), and 242 in 1983 (Shanxi
wildlife Conservation Station). From this we can conclude that during the past 20 years the
population count of pandas in Qinling has remained stable.

(3). Sex ratio is 1:1.06 ( male : female }. Ina pblygamous social group, birth rate will increase
if the number of females remain higher than males.
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{4). The shape of panda’s age pyramid { Figure 3 and 4 } tells us that the ratio of cubs and
subadults in the two social groups are 52.9% and 57. 1%, higher than that of adults and those
that cannot reproduce any longer.

This also indicates that Qinling’s panda population is stable.

(5). The size of Qinling’s population will most likely continue to grow, but very slowly. In
the past 7 years, 9 of our radio-collared faandas died, but during the same period, there were
11 newborns. As a result, there are 2 more pandas in our study area, i.e., 0.22 panda per year,
than there used to be. Net growth rate is about 1.6%.

The data in Table 3 also indicates that after the timber-harvesting activity being stopped,
there are some births in the study area. Further, until the end of 1996 the survival rate of the
newbormns is 100%. This shows that giant pandas can still live in the former logged area.

Post-reproduction 11.8% I | 3.6% ,_D.__l
Reproduction 35.3% | | 39.3%

Pre-reproduction 52.9%| : | s7.1% , |

Figure 3. Age pyramid of Da Xiong group. Figure 4. Age pyramid of Da Bai group.

2. The problems of conservation.

Human agriculture and cultivation on the southern slope of Qinling can be traced to over
1600 years ago. Since 1953, the giant panda-bamboo forest ecosystem and the people-agriculture
ecosystem have been separated, with an interface at the elevation of 1300m. However, since
the 1970s, the forest industry began on a large scale to invade the giant panda-bamboo
ecosystem. Before 1988, we felt that with selective logging and strict controls, human and
pandas could coexist in the same area. The possibility of coexistence ended in 1988, when the
local timber unit felled forest at an unprecedented intensity. The timber unit has destroyed
some area of panda habitat.

During my years of research in this area, poaching has not appeared to be a problem in
Qinling. However, in other areas it remains a threat to pandas. The main dangers facing
Qinling’s giant pandas are:

(1). Habitat destruction by state-operated forest industry enterprise. For example, there
were 4 integrated social groups in our study area before 1991. The habitat of one group was
destroyed, leaving only three groups there. As a result, it has affected the sex ratio, age structure,
etc. , of the pandas under our study. From the point of development, we can’t evaluate the
destruction yet.

(2). Given that 0.22 new individual is added to 17 pandas per year and there are about 230
pandas in Qinling area, there should be 2 - 3 new individuals added to the population per
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year. Some of them may die before they reach reproductive age, and this may cause the
population size to grow more siowly. If poaching took place, it would greatly affect the giant
panda population. '

3. The importance of genetic analysis on small populations.

From our research, we have discovered that there are 11 social groups distributed in a not
very large area; sub-adult female individuals will leave their social group before they reach
sexual maturity. This may help them to avoid inbreeding to a certain degree. However, in 1991
a female sub-adult returned to her original social group after she left them for 7 months to
search for a new one. She was unsuccessful. We found that 2 months after her return, she died
of disease. '

This incident makes it clear that the shrinking of panda habitat and the decreasing quality
of their habitat, is hurting the pandas normal migration behavior, which is very important to
avoid inbreeding.

We are trying to understand the genetic diversity of Qinling’s panda population. We will
have these results scon.
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Geoecological Research inKanchamjunga Region

Madhab Prasad Gautam®

Summary

Activities for establishing nature conservation area and eco-tourism in the Kanchanjunga
region, eastmost area of the Nepal Himalaya, were conducted. First, we reviewed all materials
important for establishment of “Kanchanjunga Nature Conservation Area” which were
presented as interim report. The review work revealed the important aspects for our field
study: we focused on biodiversity, social, economie, and cultural conditions, and eco-tourism.
Then, regional workshop in the gateway village of Taplejung was organized. During the
workshop, we distributed to local people “Kanchanjunga Appeal” and prepared
“Kanchanjunga Declaration.” On the basis of the field research and Taplejung Workshop, we
proposed to KCDC (Kanchanjunga Conservation and Development Committee) for designation
of the Kanchanjunga area as a nature conservation area. Through KCDC with a strong
commitment from Green Camp Nepal the proposal was submitted to the Nepal government.
The details of the results of this project are presented in another report with 50 pages.

1. INTRODUCTION

The Kanchanjunga area lies in Taplejung district (25° 15' — 27° 56'N, 87° 32 — 88§°
15' E} extending up to the border of Tibet in north and India in east. More than half of the land
is occupied by snow capped peaks with Kanchanjunga (8,586 m), world’s third highest peak.
The spectacular peaks, massive glaciers, dense pristine forests, glacier lakes and waterfalls
make the Kanchanjunga region physiographically unique and could attract thousands of visitors
in the near future.

Basic review work was already presented elsewhere as an interim report to NACS-].
Therefore, this report excludes the review work and focuses on the results of field study, as
well as summary of workshop and proposal to designate the area as a national park or nature
conservation area.

2. BIODIVERSITY

By aiming the conservation and sustainable development of this region Green Camp
Nepal organized two-week field excursion of interdisciplinary team during Oct. 23 and Nowv.
7,1995. One of the specific objectives was to find out the appropriate measures for conservation
of biodiversity. Hence, this chapter highlights a brief account on the biodiversity of the region.

* Green Camp Nepat
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2-1. Field report on floral biodiversity

We followed a route of Gopetar (Panchthar) via Saplakhu - Mehele - Khewan -
Yamphudin - Mamankhe - Yongpang - Phawa Khola - Deurali - Suketar - Taplejung. The
vegetation of our study area represents of the subtropical and temperate forest types.

A beautiful Castonopsis forest (Castonopsis hysterix) lies at Kalipokhari (near Gopetar).
Towards the rivarian side of Saplakhu, a semi-evergreen type of subtropical forest is composed
with Shorea robusta, Callicarpa arborea, and others. _

Above 1,000 m the vegetation composition start to change. At damper sides Alnus
nepalensis becomes dominant and in open areas consists Schima wallichit, Pinus roxburghii,
Engelhardtia spicata, and others. The dominant species of lower flora are Vitex negundo,
Maesa chisia, M. macrophyila, and so on.

The vegetation below Saplakhu vanjiyang (Naurainga pass, 1,480m) is subtropical.
Lumbudin’s slopes are damper than Saplakhu and comparatively richer in biodiversity. The
vegetation composition is continued as Saplakhu at lower elevation and in middle elevation it
is terperate type. The Alnus nepalensis is quite dominant. Arn extensive Cardamon cultivation
in damp places and cereal crops in open places are commonly observed.

The lower part of Mehele is also in cultivation. The Mukuvarjiyang (1,680m) is beautiful
- place for the observation of Kanchanjunga Himal landscapes. A proper possibilities for Campsite

and Helipad is there. The vegetation is temperate type as continuation of Limbudin. A
Rhododendron forest lies in north-east facing slope. The slope towards Tawa Khola is covered
by a mixed broad leaved temperate forest of Schima wallichii, Castonopsis hysterix, Syzygium
cumini, Quercus glauca, Q. lanuginosa, etc. .

At lower elevation of south facing slope an extensive terrace cultivation of Paddy crop
is common, All the damper areas are in Cardamom cultivation. The vegetation of Ekchana
vanjiyang (2,000 m) is also temperate type. The major components of vegetation are Alnus
nepalensis, Macaranga pustulata, Castonoposis hysterix, Quercus glauca, and Q. Lanuginosa.
The higher altitude of Khewang is rich in medicinal and aromatic herbs. The Oak forests above
2,400 m are densely covered with different epiphytic species of Ferns, Lichens and Orchids.
The north east facing damp slope of Khewang near Yamphudin is very rich in floral biodiversity
with a mixed forest of Castonopsis-Oak-Rhododendron. Damper localities occupy by Alnus
nepalensis, Macaranga pustulata, and others occur as epiphytes. Yamphudin, the last point of
excursion, consists of lower temperate type of vegetation. Common trees are Alnus nepalensis,
Macaranga pustulata, etc. In upper areas of Yamphudin consists grazing lands (Kharkas). After
Yamphudin vegetation on the way to Taplejung via Mamankhe in rocky steeps are grass species.
The vegetation along the trials upto Suketar is temperate type. Various épecies of Orchids,

‘Perns, Clubmoss and Moss are seen there. The interesting Fern species are Cythea spinulosa
(Tree fern), Dicranopteris linearis, Polysticum squarrosum (Phusre niguro), etc.

2-2. Economic plants of study area
Common cultivated fodder, medicinal plants, wild edible plants, and cultivated food
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plants were identified and listed, which will be presented elsewhere.

2-3. Faunal biodiversity

As in floral biodiversity the region is also rich in faunal biodiversity, the important
species of mammals reported from this region are: Rheus monkey (Hanuman bandar), Common
longur (IDhendu), Pangolin (Salak), Grey wolf (Laskar), Jackal (Syal), Leopard cat (Chari bagh),
Jungle cat (Bandhade), Snow leopard (Him chituwa), and others. 180 species of birds are
recorded from the region (Carpenter et al. 1995). Similarly, a number of reptiles and butterflies
are also found in this region.

2-4. Recommendations

Most of the damper slopes of this region (below 2,000 m asl.) are in Cardamom cultivation.
The Cardamom is cash crop which greatly helps to raise living standard of local people. Besides,
it helps to conserve the vegetation, because for the Cardamom growth shade is essential, as
well as to dry the fruits (processing) it requires huge amounts of fuelwood. Hence, it makes
plantation of fuelwood crops essential. To solve the hand to mouth situation of local people
the Cardamom cultivation is preferred as it wean away the local people from slash-and -burn
cultivation practices to meet the basic needs.

Although, the slash-and-burn practice is reduced greatly due to Cardamom cultivation,
yet there are some evidences indicating slash-and-burn type of cultivation in certain areas of
Yamphudin and Khewang. To control it consciousness about biodiversity should be developed
. among the people as well as envircnment supporting income generating activities are desirable
to alleviate dependency on wild natural resources.

By considering as a wealthiest region for biodiversity the extensive and intensive
explorations of Kanchanjunga region is highly desirable to find out proper number of floral
and faunal species and their threatened status. Unless we do not prepare the check list on the
status of rate and endangered species it would be difficult to conserve the biodiversity.

The traditional technology on lokta (Daphne sp., Edgworthia gardnerii}, nettle fibre
(Girardinia diversifolia), Malingo, Nigalo, Parang (Arundinaria spp.) and Bamboos should be
highlighted as well as scientific modifications of techniques should be encouraged.

Illegal hunting of wild animals should be controlled by motivation the focal people, for
example, the population of blue sheep (Nayar, an endangered species) is depleting rapidly
through the illegal hunting for horns, meat and skin.

It is felt that environmental conservation (including conservation of biodiversity) of
this region is possible only through popular participation which necessitates improvements
in living standards of the local people through appropriate plans and projects.

3. SOCIAL, ECONOMIC AND CULTURAL CONDITION

This chapter describes about socio-cultural and economic conditions of the Kanchanjunga
area on the basis of the field work. The needed information was collected using PRA techniques.
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Individual and group interviews were done supported by the observation. Social workers,
political leaders and local people were the respondents. 12 VDCs of this area were covered.

The Taplejung district is rich in both material and non-material culture due to its ethnic
diversity. People from different ethnic groups are living and maintaining their traditional
culture. The data on education status showing the district is still back on girls’ education.
There is only one Private Campus in this district. Agriculture and animal husbandry are the
major source of income. Agricultural production depends upon the land types. Some traditicnal
organizations such as ‘kiduk’ and grass cutting day are working for the welfare of the
community. These organizations can be used for the development of this area. Very few lands
are suitable for agriculture. The district has to import foods from other parts to support the
deficient. For the development of tourism tourist center is needed. According to the respondents
of the field study the common need of the VDCs are the development of basic physical
infrastructures such as health, education, transportation, trail impfovement, construction of
bridges and skiil development fraining etc. Existing, religious places should be developed (i.e.
Pathibhara Devi Mandir and Gumbas). Development of tourist centers can be helpful for the
betterment of economy of this area.

3-1. Social condition
Population composition, ethnic groups, educational condition, traditional organization,
and grass cutting day were surveyed in the field. These will be presented elsewhere.

3-2. Economic condition

A large part of the district is covered by hills and mountains; two third parts of the land
is above sealevel. Only a small part of land is suitable for agriculture. Local economy is very
much dependant on animal husbandry, forest production and business. A large number of
people are dependant on pottering and selling of forest production. Some people are working
on government services, army and foreign services.

Among the local economy, the followings were surveyed in detail in the field: agriculture,
pottering, fire wood collection, army services, carpet weaving, and trade and industry.

3-3. Cultural condition
, Religion and Festival were surveyed in detail in the field, which will be presented
elsewhere,

3-4. Needs of the local people

Village Development S.N. Committee Community needs :
1. Saplakhu: irrigation, proper utilization of government donation, proportional representation
in the user’s group, construction of suspension bridge, construction of helipad, adult education,
skill development training program specialty for women, '
2. Mehele : production of electricity, formation of user’s group and participation, irrigation,
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construction of helipad, conservation of forest, consciousness about education, repair of trails
and suspension bridges, skill development training program for women and facility of loan.
3. Khewang: harassment of the attitude of Bhasme, improvement of health centre, construction
of a police post, repair of trails, improvement of traditional drying system of Cardamom and
establishment of new technology for i, activize of the user’s group, conservation and proper
utilization of forest, management of the market for the Cardamonm, improvement of the adult
education, irrigation facility, conservation of medical herbs and wild kfe, establishment of
small scale industry based on the forest production.

4. Surungkhim: repair of trails, establishment of the Small Hydro-Power Project, new
technology for the Cardamom drying, control of illegal hunting, forest conservation, skill
development training and income generating program for women, market management for
Cardamom.

5. Yamphudin: establishment of Small Hydro-power Project, tourist information centre, dairy
production, new technology for Cardamom drying, construction of Gumba, repair of trails,
reforestation on barren land, proper management of Khark (pasture land), ending of
confrontation between the public and private land holders. Stop illegal export and killing
medical herbs and wildlife. '

6. Mamankhe: repair of trails, management of the camp side and security for the tourist,
upgrade of the lower middle school to secondary level, improvement of the physical facility of
the school, planning for the small hydro-power project, focus on women's education and
employment, needs of skill development training program.

7. Tellok: improvement of the trail, establishment of food depot, focus on women'’s education,
skill development training for the women as well as other people, providing physical facility
of the school, irrigationfacility, providing physical facility and security for the tourist,
establishment of the small scale industry based on agriculture production.

8. Pedang: repair of trails, skill development training program for women, providing facilities
of school, electricity, irrigation, and veternary medicene.

9. Sikaicha: repair and extension of the trail, facility for the tourist, establishment of small
scale industry based on local raw materials, training for the women and loan provided for the
establishment of cottage industry improvement of the adult education technique, irrigation
facility and construction of small camels.

10. Phawa Khola: improve and repair of the trails, skill development training program for the
women, establishment of the small scale and cottage industry for the employment, exploit
small scale hydro power from the local river, extension of the school facility.

4. PROSPECTS OF ECO-TOURISM

Objectives of this chapter are: (1) to explore the existing physical infrastructure and
service facilities for promoting eco-tourism, and (2) to recommend necessary measures.
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4-1, State of physical infrastructure .

There are limited infrastructure and service facilities so far. Following are some of the
essential steps to be taken for the tourism development: construction and improvement of
trelking trails and campsites; construction and maintenance of bridges; improvement of Suketar
airport; provision of telecommunication; and establishment of health posts.

4-2. Environmental deterioration

Today, there are new challenges for the all round development of tourism and protection
of the environment, Some of the major factors identified for the deterioration of the environment
are: haphazard location of campsites, lack of sanitation facilities in hotels and lodges, lack of
proper utilization of water resources, deterioration of cultural heritages, inability to restrict
encroachment of public and government-owned land, lack of sale centres for consumer goods,
lack of rest houses, and lack of tourist management committee. | '

Thus, inview of the environmental issues, the concerning regional institutions and NGOs
have important role to play in thwarting furthering deterioration of the exiting environment.
New initiatives can help to improve not only the lives of the local rural people but also provide
valuable services to the visiting tourists. It is possible that different income generating programs
can simultaneousty play an important role in the overall development of the region as well as
protect the environment that is eco-friendly.

4-3. Conclusion and recommendations ‘

Comprehensive research as well as ecologically oriented community action programmes
are the main backbone for eco-tourism promotion. Suitable tourism requires suitable physical
infrastructure, education, tourism awareness, and most importantly “bottom up” people
planning approach. Viewing these issues, the major recommendations are as follows:

{1) Research Needs: The existing campsites are haphazardly located; and major impacts (visual
and potential} due to natural process, human encroachment, including tourist activities, have
to be assessed and evaluated.

(2) Training Needs: It is strongly recommended that training facilities should be provided to
these categories of people in order to meet visitors’ needs. _

(3) Launching of Environmental Awareness Raising Programmes: Several governmental, non-
governmental, public and religious institutions exist in Taplejung. These are capable of
producing environmental awareness materials in the form of posters, appeals, pamphlets,
newsletters, slides, and AV aids,

5. TPLEJUNG WORKSHOP
Taplejung Workshop, “Kanchanjunga Conservation: Commﬁnity, Conservation and

Sustainable Development,” was organized by Green Camp Nepal on Dec. 1 to 3.
Many of the local (Nepali} and English newspaper carried articles about our workshop
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in Taplejung. Moreover, Nepal Television/Biratnagar NTV broadcasted our workshop, and
Nepal Radio aired about our workshop on Dec. 3 and Dec. 4 in national news in Nepali language
and once in English. The importance of the workshop was understood not only by mass
media programmes but also most importantly by local people.

5-1. Programme

Welcome speech (N.B. Khadka, Green Camp Nepal), Inaugureal Speech {Prakash M.
Singh, Hon’ble Minister for Population and Environment), Remarks speeches (Rep. from
Pathivera Dev. Committee of Taplajung; Nepal Women Awareness Forum; RPP Party Rep.;
UML Party Rep.; Nepali Congress Party Rep; DDC Chairman, Taplejung), Expected tourism
growth in the Kangchanjunga area and its positive and negative effects (T. Watanabe, Hokkaido
University), Remarks (M. Lama, Hon’ble Member of Parliament, Nepali Congress Party),
Importance of nature conservation and eco-tourism development in Kanchanjunga area (Y.
Ono, Hokkaido University), Biodiversity of Kanchanjunga region (M. Siwakoti, Green Camp
Nepal), Social, cultural and economic condition of Kanchanjunga region (C. Pokharel, Green
Camp Nepal), Kanchnajunga conservation and sustainable development (M. Lama, Hon'ble
Member of Parliament), Eco-tourism (M.P. Gautam, Green Camp Nepal), Impact of
Governmental, Non Governmental and INGOs for local development and environmental
conservation (D.K. Sandang, DDC Chairman, Taplejung).

5-2. Appeal (major part only)

Kanchanjunga region is very important from natural resources. Herbal plants, wildlives,
water resources and different natural resources make the region very rich. Similarly, this region
is alse important from cultural point of view. Owing to the richness of natural resources,
including rare and endangered species of flora and fauna, the region could become the center
of attraction for tourists. Despite the richness in various national resources base the region is
not free from the environment problems. Deterioration of forest resources have brought various
impacts to the people. On the other extensive encroachment of the medicinal plants have
bought serious of valuable impact on the economy and the ecology of the region. Various
important plants are in critical stage. Therefore, there is an urgent need of organizing massive
awareness campaign for conservalion, management and sustainable development of the region.
For this purpose the declaration of National Park or Conservation Area is needed.

6. PROPOSAL AND ACTIVITIES FOR CONSERVATION AREA

One of the final goals of this research project was to promote to designate the
Kanchanjunga area as a nature conservation area. One the basis of our field survey, we
organized a regional workshop in Taplejung. Through the workshop, we were able to convey
the importance of establishment of national park or nature conservation area to local people.
The Kanchanjunga Conservation and Development Committe (KCDC) was established duirng
the workshop, and Green Camp Nepal became one of the members of the committee. After
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finishing all activities within the research framework with PN. Fund from NACS-], KCDC -
with Green Camp negotiated with related governmental institutions. The Nepali government
is now interested in designating the Kanchanjunga area as a nature conservation area rather
than a national park area. :

We would like KCDC to consider the next activities: how to introduce eco-tourism to
Kanchanjunga area? Two basic targets: Taget 1 (Kanchanjunga area should become much
more attractive area for visitors and trekkers), and Taget 2 (Taplejung should function as a
center of eco-tourism for all Kanchanjunga area). Solution for Target 1: establishment of easier
and more rapid direct transport between Kathmandu-Taplejung; construction of Visitor Center
at the Suketar Airport; and establishment of easier access to the summit of Mt. Pathibara (3,794
m). Solution for Target 2: establishment of porter service at Taplejung, and training of porters
and “sherpa guides.”
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ECOLOGICAL CHARACTERITICS AND CONSERVATION OF RED DEER,
ALPINE MUSk DEER, AND BLUE SHEEP POPULATION
IN HELAN MOUNTAIN

SHENG HELIN AND LU HOUJI

1. Helan Mountain

Helan Mountain, covering an area of about 6000 km?, is located at the east edge of Mongol
Autonomous District, facing the Yinchuan Plain. Elevations of the mountain range from 2000
to 3556 m. The mountain is dissected in topography by rugged, steep valleys and extends
north and south. Tenggeli Desert spreads at the west side of the mountain by arid and cold
winds from the west, which serves as a natural barrier of Yinchuan Plain. Climate condition is
very arid with an annual rainfall of about 200 mm and an annual evaporation of over 2000
mm,

The vegetation of the mountain shows a distinct vertical distribution, which are divided
into 5 types: mountain dessert steppe, fruticous desert steppe, theropencedrymion, coniferous
forest, and alpine meadow. Mountane forest is found at the middle portion of the mountain in
- altitude. The forest is dominated with Picea crassifolin which accounted for 70 % of the area and
other dominant species are Pinus tabullaeformis and Populous davidianus scattering in the forest.
Due to arid climate, vegetation tends to concentrate at the north slope of the mountain and in
steep valleys, and the forests are restricted to gentle slopes of the mountain,

The west edge of the mountain is connected with Tenggeli Desert and the east edge is
dissected by Yellow River, which flows from south to north with a basin of 320 km in length
that forms Yinchuan Plain. Thus, Helan Mountain is completely isolated as an ecosystem and
supports a special fauna and flora .

2. Study period
To elucidate the present status of ungulate community, we conducted fieldwork in Iuly
and October-November, 1995, and in July and September-October, 1996.

3. Results
1) Characteristics of ungulate community
We identified 6 species of ungulates consisting the alpine musk deer {Moschus

ANIMAL ECOLOGY RESEARCH GROUP
DEPARTMENT OF BIOLOGY
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Figure 1. Map showing Helan Mountain, Inner Mongolia, China

chrysogaster), red deer (Cervus elaphus), blue sheep (Pseudois ﬁayaur), common goral (Nemorhaedus
goral), argali (Ovis ammon), and Mongolian gazelle (Procapra gutturosa). Excluding Mongolian
gazelle which inhabits in desert habitats, the rest 5 species are true mountain ungulates. Notably,
none of these 5 species were observed in Liupan Mountains, which is neighboring mountains
located at the southern edge of Ningxia The most abundant species is the blue sheep with an
estimate of population size of 10000, and the next dominant species is the red deer with 1000,
but the alpine musk deer and goral are very rare.

2) Density of the alpine musk deer

fudging from information from local people, the alpine musk deer was abundant in this
area and population size was believed to be about 10000 in 1950. Thereafter, the size decreased
drastically due to hunting. The size was estimated to be 1600 in 1985 by local government. In
this study, we estimated densities of the deer based on a pellet count on transects in autumn
and spring. All densities estimated were less than 1 / kmZ As a result, the population size was
about 200 at present.

The deer has a tendency to inhabit in shrub. However, the densities were higher in the
forest than in shrub because hunting pressure is high in shrub (Table 1), The deer were usually
captured by a snare tfap by local people. The rate of winter mortality, natural and hunting
mortalities combined , was estimated to be about 18.6 % according to a comparison of densities
estimated in autumn and spring. ‘

-122 -



Table 1. Densities of albine musk deer in autumn and spring estimated by pellet counts

Date Type of Transect Transect Mean Forest Estimated

habitat numbers size(ha) density area(sq km) Ko.
9-10 High 27 216.59 0.601% 0.0603 342.5 206
1995 forests

ghrubs 14 61.81 0.60X06.011 94.99 20.9
4-5 High 37 301.44 0.4871 ¢.002 342.55 164.4
1996 forests

Shrubs 17 127.50 0,212 0.009 94,99 §0.0

Table 2. Densities of red deer estimated by pellet counts in different habitats

Habitat No.of Area(ha) Relative Forest area Numbers
transect investigated density area {(sg.km.) estimated

dense 56 145.96 3.08+1.14 342.55 1055(665-1445)

forest '

Shrub 23 55.70 2.08% 0.98 35.60 73( 38-108)

sparse

forest 6 11.00 4.71%0.86 59.34 279(228-330)

3) Density and group size of the red deer _

To estimate densities of red deer, we established 85 transects covering an area of 2.13
kim?, respectively and counted pellets. The deer density ranged from 2.08 to 471/ km* and the
population size was 930-1880. The most plausible size was believed to be about 1000. The
vegetation of the mountain is a mosaic of grassland with forests. The deer move widely and
utilize several kinds of habitats. Its distribution range was affected by human activities. The
densities were high in the areas with less human disturbance and water supply. The highest
density was recorded 10.68/ km? in such areas.

Table 3. Group size of red deer during rutting period.

Numbers Freguency Total number Percentage

1 3 1 15.78
2 3 6 15.78
3 3 9 15.78
4 4 16 21.10
5 1 5 5.26
6 2 12 10.52
7 1 7 5.26
8 1 8 5.26

19 76 100.00

Total
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Densities of red deer were low relative to habitat size. Group sizes observed were small
in general. No groups exceeding 10 individuals were observed even during the rutting period.
Of 19 groups observed, 16 % were solitary and 68 % were groups of 2-6 individuals (Table 3).
Mean group size was 4.0.

We identified sex- and age-classes of 73 individuals. The sex ratio was 1:2.04 biased
towards females (Table 4). The proportion of young was very low with only 5.4%, which
suggesting that reproductive or survival rates of the population were low in this area.

Table 4. Population structure of the red deer.

Sex & age Number %
Males 23 31.1
Adult
Females 47 63.5
Juveniles 4 5.4
Total 74 100.0

4) Population of the blue sheep :

In July, 1995, we observed a total of 181 individuals of the blue sheep in 53 observations
and identified their sex- and age-classes for 173 individuals. The sex ratio was 1:0.90 which
was not different form an expected even ratio. The proportion of young and subadult
individuals was 25.8%. In April-May, 1996, before the birth season, we observed 808 and
identified for 656 individuals. The sex ratio was 1:0.85 and the proportion of young and subadult
was 22.8% (Table 5). The survival rate of winter for young and subadult is likely to be high.

Table 5. Population structure of the blue sheep.

July 1995 April-May 1996
Age and sex Numbers % Numbers %
Males 65 37.4 274 41.8
Aduit : :
Femaleg 64 36.8 232 35.4
Young and subadults 44 25.8 . . 150 22.8
Total 173 100.00 656 1006.0¢

To examine daily activity pattern of the blue sheep, we recorded activity of individuals
observed with time. Our data in summer indicated that there were two definite peaks of feeding
in 0500-0800 in the morning and 1900-2000 in the evening (Figure 2). It was notable that the
peaks were detected in 0600-0900 and 1600-2100 in the spring observations (Figure 3). The
reason of this shift may associated with the availability of forage. The sheep probably spent
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Figure 2. Percentage of feeding individuals of the blue sheep in summer.
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Figure 3. Percentage of feeding individuals of the biue sheep in spring.
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more feeding time in the spring when the grasses were less abundant and shorter,
Of 53 groups observed in July, 20.8% were solitary and 56.6% were groups of 2-7
_individuals. Groups of more than 10 individuals were recorded only 5.7%. Mean group size
was 3.42. Of groups observed in April-May, 25.3% were solitary and 25.3% were groups of 2-5
individuals (Figure 4). A group consisting of more than 30 individuals was recorded once.
Group size tended to increase in summer. |

Yo

30 1

| N=136 herds

20 (808 individuals)

10

0 Lok l I.I A | s P e Yo [
1 Z 3 4 5 (4] 7 8 9 10 11 12 13 14 15 16 37

Herd size

Figure 4. Distribution of group size of the blue sheep observed in April-May, 1996.

The blue sheep were common at the middle part of the mountain in altitude. They were
hardly observed in both northern and southern edge of the area. Sheep densities on several
regions of the middle part estimated by a direct count ranged from 16.88 to 59.55/ km?. The
population size was estimated to be about 6000.

4. Management and conservation

Ungulate species of Helan Mountain are considered to originate from Qilian Mountain.
They probably migrated through Shoule Mountain into this area. According to archaeological
evidences, the forests of Helan Mountain extended in range and connected with the forests of
Qilian Mountain 3 and 4 thousand years ago. However, the forests of corridor were destroyed
by burning due to the war around the 10th century. Afterward this area became gradually an
isolated island and local populations of some animal species have been established. They have
adapted to their regional environment under the condition where interchange among
populations was limited. The red deer for instance, has recognized as subspecies (Cervus elaphus
alashanicus) which is different in morphology from other populations. Unfortunately, little
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studies en differentiation for other mammalian species have been made, Further study including
genetic examination is needed.

Two nature reserves have been established in this area in 1981. One is located at the east
side of the mountain, which is under the management conducted by Ningxia Government
with dan area of 1587 km?. The other at the west side of the mountain, covering an area of 677
km?, and is under the management of Inner Mongolia Government. The forests of the two
reserves accounted for two fifth of all forests in this area. Hunting is controlled for conservation
by the governments in the two reserves. Number of animals hunted decreased, but 449 musk
deer, 26 red deer, and 214 blue sheep were hunted respectively, in 1996.

The alpine musk deer is undoubtedly endangered in this area. Poaching is still prevalent
although the deer are protected. It was captured mainly by using snare trap. It is, therefore,
very difficult in general to find out the traps and to stop poaching.

Overgrazing is also big problem for conservation of ungulates. The area is heavily used
with livestock which has increased 7-10 times in number since 1960s. The two reserves are still
open to livestock grazing in summer and the ungulates tend to move higher habitat avoiding
competition for food with domestic animals. However, their survival is difficult because they
must spend lower habitat with poor condition utilized by livestock. Recently, starved ungulates
were frequently found in the wild.

Overgrazing has also caused desiccation of the area. Overgrazing by livestock has
destroyed the vegetation of grassland and shrub and erosions were apparent in some places.
According to a survey of water resources conducted by Ningxia Forest Department, there
were 28 ravines used for water resources in 1960s whereas 17 ravines were dry up due to
overgrazing. Water supply is very important for conservation of ungulates. We strongly
recommend that live stock grazing should be reduced to maintain vegetation of the area.

Lack of understanding the present status of wildlife populations prevented from
conservation of wild ungulates. The staffs of the reserves firmly believed that the red deer and
blue sheep were saturate in number in the reserves and they adopted the policies to open
livestock grazing and to allow hunting. Our data indicated that the population sizes of red
deer and blue sheep were not large and densities were low relative o area covered. Apparently,
exploitation of ungulates is not sustainable at present. Thus, our recommendation is to eliminate
hunting as quickly as possible.
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o et .. .Summary ‘ : i et e 2 n

To elucidate the present status of the red deer, alpine musk deer, and blue sheep
populations in Helan Mountain, we conducted fieldwork in 1995-1996. The densities of red
deer varied with vegetation types from 2.08 to 4.71 /km?. The highest density of 10.7 /km® was
recorded at the habitat without human disturbance. The population size of red deer was

estimated to be about 1000 in the area. The most endangered species was the alpine musk deer
with the population size of 200. Mean density of the blue sheep was 3.5/km? and population
size was estimated to be 5000. We strongly recommended that hunting should be eliminated
and livestock grazing reduced as quickly as possible in the two reserves in Helan Mountain.
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