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Conservation biology of the isolated population of the Daito Scopus Owl on
Minamidaito Island.

Working group for the study of conservation of the Daito Scopus Owl
Masaoki Takagi, Kana Akatani, Shin Matsui
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We studied distribution, habitat preference, and breeding ecology of the Daito Scopus

Owl Otus elegans interpositus on Minami-daito Island, Okinawa. Daito Scopus Owls were

only found in wind-shelterbelts and small patches of woods. Male breeding territories were

distributed in wind-shelterbelts in a row. They were socially monogamy. They preferred the

area were dominated by casuarinas with high coverage in the inside of hills on the island.

Mean area of male’s breeding territory was 2.4ha, and mean area of home range was 5.2ha.

Some territories were occupied during two successive years by same pairs. Floaters of both

sexes moved around the island. Mean clutch size was 2.7, the mean number of fledglings

was 1.6, fledgling success (the number of fledglings*100/clutch size) was 69%, and nesting

success was 78%. We estimated the number of breeding males was from 92 to 146

individuals on the island. It is important for conservation of Daito Scopus Owl population

that nest boxes are established in woods without natural cavities for nesting. In the future,

we should establish the forests composed by native trees on the Daito Islands, and increase

the forest area.
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The Bonin flying fox Pteropus pselaphon is endemic to Ogasawara (Bonin) Islands,
whose population size suffered a sharp decline in 2000, so facing a threat of extinction in the
near future. Nevertheless, the information about the ecology and behavior of this species is
not enough for establishing a conservation plan to avoid such a problem. On this account,
we investigated the fundamental ecology by observations and using a radio tracking system:
population size, food habits and home ranges in 2002, and population dynamics, seasonal
drifts of roosting sites and roosting behavior in 2003.

We found that the number of individuals was increasing and recovered up to about
110, at the near level as before. The flying foxes obviously altered their roosting behavior
according to seasons: colonial in winter and solitary in summer. In winter colonies, they
formed groups and concentrated in relation to sex and age. Mating behavior and most of
copulations were observed in concentrations composed of multiple females with a few
males. Since pups were frequently captured in summer, it could be suggested that
fertilization occurred in the colonial period. Besides, we confirmed the impact of the human
disturbance on the flying foxes behavior, such as an intrusion into their colonies and the
developmental exploitation of landscape.

We concluded that there is an urgent necessity to protect their colonies as breeding
sites, and also to solve the problem of an agricultural damage induced by the flying fox. We
also propose that administrative organizations have to take the initiative in carrying out the
conservation and managing plan for the Bonin flying fox population.



7O - F by —F - 77 FE140) BhBUSER S (2005)
HREREEDO A 7 HEEE ) 7 7" OREERFENFE

Yok WIS
W B R fE0 - E REY - 4 WY - B B

Study on conservation ecology of the Kirikuchi charr
Salvelinus leucomaenis japonicus

Tansuiseibutsu-Kenkyukai
Katsutoshi Watanabe, Yasushi Harada, Takuya Sato, Makoto Nagoshi and Seiichi Mori

HREREROA 7 HEFEE “*) 7 F" ORE - EEZAT) 2002, @I BRI FREE
SNI2ODEGRBOEGRREEE=Y ) YL, TOHFHRURELFM L2, 2. B
£ZO5fEE b L1, EEFOBEANTRLGMEZRR L. ARV L2BREEHETH
HEEEEA & RO K S BB OHEEAEIE. 20044F 5 TE 21200
BEHEELT00EFETH Y, BIERIBELVEILTEY), BFIEME@ICS 72, FEO
BRRPECDT— ¥ » O HEE SNIFRERT 1 IIMEEE L S IC100EEFETH D .
HMRASEBRSNLRETH oo BEACHELAIRIZHER SN Dol TRODORHKER
EHIBICACERT 572010, BHEFRTOEBERF) 7 FIIO0WTHENT 2HEO
FBfizfTo7c. WBITHB LV L DEEDND &, BTN FROKEFEE DOREEIZF Y
7 FOBNEAToT ¥ FERAMICRE - BEL T DITIE, HIRORELEE
DHET, MFELIZE=Y ) YV EERWLZREGE ZRAL TV ZEPFETN D,

1. BL®IC

FY I FIIHARERIEBRTAAITFHETDH
N, REFLBULORDHT AV~ M T FOHIE
BHETH S (BEELD, ) 7 FIZ0HmIMHER
FROEEREL S, 20 (i) TEREBORK
HRaMIEESNTEY, BELOL Y F7—%
Ty 7 TR OBFNOD L BEKE] & &
NTWw 5 (HF 2003), BEF) 7 Fid, £EHO
SRR OWT - REE. BEOHEBEE., IHICRmS | Sa o :
NENREDA T FH(=vay 47 F) oo BE1 BEHAOXY) 7 F | B IEKRIIE
HE2ZITT, BROBRICH D, Mk x) s BT ENTNS

1) FEAEREREBENER | T606-8502 FENH AR XL A8 5B
2) ZERFAEYEIFEFE | T514-8507 = E R EHTE AN EAT1577

3) BRETFREREFRR

) IFBEEASED I 2 =7 1 B BOEER




Fid, S TIE2HB(DT, il L U2) X
iR —HICERTE2DHRELE>TNS
(AR 1998, &8k 1998), T &) ZIKIRICH
PHoT, BICHBLICBVWTIE, ) 7 F0R%
BV BELAERBZNMRIRIEIEAL R0, F
7o, EB 2 R EES IR R A MR O R A
bES TWhhol, EEMELOFKITEERIK
WACH D, FoERE L DEREF LR AL,
BEFITONTVWDLRINTH o - (fEHE - B
2004),

Frid, BEIVERELTTO - Fhv—5 .
77 FOBBESTC, BB A2%) 2
FOSEE L TEERBRICBIT 5 EBRRFAE
BIiToT &7z, Z0OHE, HIR 1TIZHTHIC3D
ORBEESNZROM MR X)) 7 FHEBT
A EBHh ol $1. 200 FEMMKEIL,
FREFNOEREEICHIS L CEREARE L &K
4 ZAHBIGEWD RO O NI, LELRDS, B
EFEDORAETIE, 20L) LEBEVICERTES L
9 HHEEEAFE (KRR TS ICHT 2 1EHRIE
Bohhdrol, —H, BAIBOLNIEREE
BEDRIEENCRL T A 72012, HIBATB R Hih
W23t L CHERRAERE2ToT&, ZDL9 %
BREELET, T, BBEREOX ) 7 F 1T
LHZBH/IFENOO0HLb 0D, HBEKELLT
DREBZIITHIEToTVAH LIV IR,

ZITREEIL, BEFTOREICTI&EHEE,
FEZ2OOBEAE L GRIHERAL & EIRKIRL
AEZ2IT o0 TLINSDORETHE S NI
FEREFEICETAT %2 b LIS, FRENOHE
BEOEMERY A X2 #E L. TOFHETiEN
WKDOWTHER L. S612, FU I FOFHEAN
MREL KRB H B0 LI Mo T ., EIFER
EHLEDOBERTRMOBELEL CEHEL 72,

RPRBEOEELEENO—2IF, Bohi
Bl VL B RETE2ILThHo7z, 22
THRA I, BHREORERETHLER(ZE
K-Be)FdLE LT, BBEEEICHYT 2 0OHE
WEZITV, S0 7 FHE ]2 ERK - B A
L7z $/, TERBI B LOBHENODL L, #

TAFRTREZEEO—RE LT 7 FIIo0
THRATIBRARFEOIENTE,

B, KPIEMREDOKEF L, BED A N—
Th HEBRRRK(ZERFREREYEIRER
R - BERIERE) 0B LB L UBRLREOH
FELTUTbh, ABREAFTZE LB LRI
20043 B IC=ERFERFEREMERFMAERC
REINTVE, RARESWIREHIBICBITHH
EiZ, FREIVBRERFTLZIT TiT bR
7oo ARG R TIE, HIBATEL. HFEE LAT
REBORED/LDOH LELEITHE, BAEH
LB OHER S HIFVHFE T E AR|MEITE
by,

[

2. XV FEGHORSERFNRE
(1) WA AL RN & & it
1) B

ZREORRESWICTE SN TV B XL
EBTAFY 7 FIE, ZFOLHBERLKAMICH
FNAHMNBREDLDIZ, ZORBILBITLEE
REEHETHLLEE R D, I, IS Lo TRl
SN H EFUROMEREEIL, IRNITB W THE
HHRENKE o/, Thr#iRlIcBITA
REFEOLBEBEL LT, 2003F & ) BEHECHKE
M, FHRREOEGBERELANTN S, 4
EEORAEIX, MEITHOERRRNDE=Y)
TaR#HRT AL LI, BEEOTRICED LK
E, BT, BIUBLEICHETIEEN2EHRE
W BAZ L2 HWIZ T 70
2) MELFE

RAEAB (XA X, BTHEHT NIHEDHL2
kmOXE T, WEHGEIFEV S OO CEHIMER
AR 13.3%) . BER 2 IHRROREEZ R L T
72(BE2),

FEEAA 120034104 15~30H (18H # R K &
H)IZ, RAEAKBLEBIZBWTE ) 7 F DGR
ME AR, BETEHFOBEEHERDLIBHEC
3. RSB BIEFT. HIETEI R OE O,
TR (ER). BLUEMIEIIMT BEERIE
BEAER)FEEICLVEE - ZTH L, 20



EH2 STRADMIRSE

AENS, FAEKBIZBTBFY 7 FOEFKRD
oA, EIRE, BV A X, BLUEBEBICBT
LB (MEHER) % A7,

R 2004F9 0 12, AEABEBIZBVT,
BERBEEZHVCHERELITo 72, HFML-AE
iZ, REZ 2T, EXREBELRE L 214,
B AR L OV TR L 7235~ L 72
(BE3), ZOMEREICB VT, HERIHE
EBLVEBT—ETHBLREL T, 2B
VARG EE L7z, 2003FE9R IS
TV A EEOFEE K RE (mm) L EROBEE, S,
von Bertalanffy ® i &\t =Le {l-e K-t} (21T
LERREBEKEHEELA, BOoNZKEAWT,
20034 L2004 DEBFRFEOBRRMAKDEND S,
IR EOEKRHEE L7,

3) *EE

2003FE DEIIEAIZ, 10A15BI8EF 0, 230
V=2 %02 TI0EIZIEHET L. BRI+ ICHERR
L7-EIREIT., A5 T8 FiTh o7z, 20mX
BT LR L-ERROHIZ, XEIC L 2EH
BREDS72DDD, RIS - EMIZED S
N7z o 7= (Spearman's r=0.020, P=0.87; [X2), #
FEICSIML B EoERDOFEESD (#EFH) i1,
HT222+38 mm (107 ~350mm: n=69) . MT183+
21mm (137 ~242mm: n=50) T o 7=,

HEREOKR. sr1s2EEF HE S, 2003
EDOWHER(0.70) # Hv THE L - AE K&K
DEBEFEIZ, 219BETH o7z, WS N

ER3 FRERR

B DEE (F#H+SD) 2. 194+ 37mm (n=152)
THY, HKII318mmTH o 72 (X3), 20034 (2
FlERWCHEINBEROERKESE (mm) &
2003FENHRICIZ, AFELZAEOHMIEOLN
(Spearman's r=—0.757, P<0.001: X4), BEHRHK
120317k EE SNz, 72, IRULOBEEDOE
BEIL, 0.66LHE I NI,

4) EH

EIZERRBOIZIZERTEHELITLDIRTS
D, BEEEATIE, BAESLEMRITFIITDA
TWAHLDLMEBEINT, LEALEFS, #HEL
TTEBEAEIE, BB L F200@AKAT% L MEE X
0 A7 < (20034 O e B A EIE 30018 1K) . 18
RENTLRERICH B Z LAfEiRshr,

AR T, BERERINEEZEL AV RET -5
PELNI0, BERBEOFRICEDLIRERTE
EABELNI G o7 SNHDTF— 71, [EERE
FHTREE ST (PVA) I2BW T, 5% &% 2K
HZ0b007F—% L LTHEATE L0, Ak
BORRE & D FEMICIER - FHT 22 LA5TE
I3 THDL, —FH. RERCHEEIIREDOEHIC
FoTHEBUIEHTHAIENTRENL D, &
EF— 92 ERMTHLILENEETH D, fFI0. K
AEKRTIR, AEFKOEEIEFRICETLT
BH, FRE-TER) 7 FOERBICEELR MR
TP Lo2H b, §HKIZ. CNOLREOE
BOHFICANS, RPN LE=5) V7 2RE
b5,



(2) HEEHE BICBI 2R RRDE=5Y) 7
1) BM
BHFBIX. & (20024) F THBEICL A4
WIS HSNTBY, ANIRENHEE BIFIZD
Bbo 3 (EEL), BEENTHIITDR TV
W2 eI N Tz (B - #:3 2004), 20
AEHROD &, BTG L ITROEBE LHHIC
L oT., BEHEBOLET 5B (1) i3, 2003

EH4 XRBOWIIRE

i1 #hiR2

W{\/<ﬁ;@a VvV

\

—

\\ﬂﬂ&&/
e

M1 *Y7FO5fmKR (BEE)
RKOBIEF Y 2 FH5HT B0 - &5 M
WHOEZ L DEFIC=y a4 TFEDFK
MEAIERT S, AKEONAIRES -
IZHER W B2 s THE, X - 80
ABMEFLTLIERERUETIRZ VY,
WTFROBIETH, F@E%lemwﬁ
BaorftshTnsg,

10 -

EEBRERE
& (-]
L]

0 200 400 600 800 1000 1200
BTHRMSOER (m)

M2 £20mXEDOEINRE (20034)

20034F 98

g 100 120 140 160 180 200 220 240 260 286 300 320 340
=
20044 97
S il = - Ry =
100 120 140 160 180 200 220 240 260 280 300 320 340
BXE (m)
X3 {EFEEACBITILIERXESH (2003F &
20044F)
80 l
. o @A A
60 - o a A B

EER (m / &)
S

20035 HRR K (mm)

M4 EHERERELMEEOEKEDHRZ
FHBERER., BEERNERL M -EE
D20034E98 L 20044F9F D DRI ENE
RYo




FELVBBBHOFELBEX IEEESALTY
5o AHFEIE, BEET TORATIHIEHEE, B
REZOEBERKEENRREE=FY) V7T
AT LEEMI T/, T2, BEBEARK., K
RRECICHETAEHREELI L LEME L,
2) B EFB

BIEMAFA 2003E11H1, 7. 12, BXU17H
2, AEABEBICBVWTH) ¥ FOEERINE
ATz, BB POMBEEHEL ZHE T,
#250mZ & - RE (T & h XEA~D).
FHEITEHROBEOME, BRI L 2HER(£ER)
EERL7Z, Fo, MKROFIRD S S I EHR
EfTo TV ABA ML 2B E 1T, EIKRE
L CEH& L 72,

WHEFAE 2004F98 12, AEARESHICBNT,
BEREEZHVHEREL T o0, WELHE
FizonTid, BHREALFEROFIETEH - F
Wi 21T o 720 FEAKIBO—E(200m) 2BV T
BHEBREBRHZTVY., BONTHERIEEET
—ETHhDHERELT, &BIIBIT 5 LB EFEK
riEE L, /o, BHEALRKOFIET, K
ERELIRUEOERELHEE L
3) R

2003fE DRESIBFHAIE, BB L ZHIEBY TH D,
1MAIBICIRTTICHTE->TED, 1THIZIIRT
LTwiz, MR LCENRIZ, THRAOXEAY
LDTEREFN, 13, 5, 1, BLU6rFITH .

D024
%54 |po3s
20 m04

EESRER S

o
i
4 D aEt

XM A B
5 HMBOEXMETHERLA-EINRE
BRICTHREXE (A) 2B WT, 20044 D REGR
%;&ﬁigi)‘o 72

FEIT28y I TH o7z (H5), HFEIIBML /=M@
FOBEIZ & 5RO LSD (FH) X, #T
177+41mm (120~ 250mm: n=15), M T159+25
mm (120~ 210mm: n=18) T& - 72,

BHREHAEORER. HEFII033LEESN,
£ & BEAEEUITH680ME & & #E S h7=(6),
WEIN/EEOEE | FHLSD(n)id, 158+
27mm(n=253) TH H . {KIF242mmTdH - 72 (X
7)o 20034125 ] & FEv T S 724 0 F Rk
& (mm) £ 2003 ENHKEICIE, HFELZEOHED
2.8 & 1 (Spearman's r=—0.546, P<0.001: [X4).
RREEKIZ0445LEE SN, T2, 1M LD
BEOERRIZ, 056 HEE SN,
4) EE

#eE A BEAEUIL, BERIEEEZD20034FE & K
ELREZEFADOLNL VD, FBEME LS LS
MPICHEIMEICDH 5o 72, 2004EDEREHMAKT
3. 2003 Db D LB L TREMEEKOEKAHEIC
BiMLTwi, Thid, BBXEEOMEN. K
HEFORELVIFTHRTELERTHL L
Bbhd, REMEGISHEL LI, BEER
EOHEIMIDBENLIEITTHE, FE, TiXHE
(FFICXMA) T3, BEREERCIE,. $10ick
LERNBEDORL O DICBEENTTIITbR
T o 722 (ERE - #8318 2004) . REFEIZE <
DENRMSHEEENT VD, 4%, & BEERD

1200
1000
g w0 it SRR
g 60 [ s —{
# o o40 oy e e
200
0 L
2001 2002 2003 2004 5
RERIHE
X6 MEEREBIIBITAEERHBOHRE

2002 DBIHIZ2001FEDOHET — 5, T2
HHAIZ2003FE DT — ¥ o HEE, /N — 1
95RfEHEIX [, ZEMIXITHRE SN 7220034
LABE, 600fE LA EDAEBAHEE SN TV 5,



01%7R

10
ohf.ﬁ.—- —

100 120 140 160 180 200 220 240 260 280 300 320

407 024£3AR

20 1
‘OW
0 e

100 120 140 160 180 200 220 240 260 280 300 320

Eo)
&
0349A
0 !
50 ’100 120 140 160 180 200 220 240 260 280 300 320
044£9R
106 120 140 160 180 200 '22(; 24(‘1 IZG[') éaa I300 ;320I
BXE& (mm)
X7 EEEBICBITIREIEFIHOERS

FiX e SN 7220034 LARE, KEME G
(150mmbh £) DEIEHEIML T 5.

E5ICHEMTAI LRI NG,

(3) EFNEH-FH O (PVA)

) BH®

ERE  TELERETALT, BHETA
BRBEOGEHRAIBELFMT 52 L ik, Bkt
HEV) HWEZT TR, HENCBIT 2 ERIERL
FRETHLETOEEIIL D, TNETIIT-T
E1RELS. FHRITEEZFMT 27-0IICLE
AR (EEK. KR, BE. BLUEHE
EVHPHL PR o TE70, BEBALBZR
FhofFmimtts. BEESE L BEZHSHEYT
BT AYIaL—2a ilkDEML 7.

2) MEtE i

FHTREEOFMIcBVTIE, v Ea—% .
Y 7 FVORTEX (AAEHFRAEESTHTET IV C
Lacy 2000) # F\ THEE L ARERY A X (BT
Ne) % # DIgE L L72, VORTEXIZ, fE{KEEALB
FRENICHEET S &) 2REEEED /T 2 —
¥ (EEK. RERPRCTHE)EANL, 22061
71 (HEE) S N72100E# O BIZHHEE (T O ES
B, HZAWVT, UTOX»SEMERY 1 X%
HE LS

Ne=1/2 - 1/(1—(Ht/Ho)")

He (385t 2OANT OEESE, HiUiMOONT
OEAE(RHAETIRIERE), ZLTtIEY I
L—32 3 v CE LB FH A RE T o
ETHL, ZOEFVIZHE LTI, Miller and
Lacy (2003) 125 L vy,

REBAEEOREICBVTIE, BEEBEALBT
ERICARON/EGERENRT A -5, BN
BOT— 7 (Fiy L ERF)EMATE/INT A%
IR -8, BEABALBE LTRYLELER
LNB6ODREF) 7 FEKELZZLFNOMRE
BRI DOWTERE L7 (FEMIT 4 8E) .

DEDOFIETHESNANE D L2, AxhEH
# 4 X D[50-5008] (Franklin 1980, Soule 1980) |
WHEV, BARBEALBERFROERTEEME %X
D& ) % 3BPETEAM L 720 Ne<50: ;R FFHED
FENHEEII LY, R L G (50HAL) 25 H 8
TdH 5; 50<Ne<500: BIZHER %R L CRHM
(500 BT A 2 LIRS TH 5 A%, GHD
RIEREIETEE TdH 5; Ne>500: BEEO RN 2
EAOSTEETdH 5o
3) ¥R

YIalb—asilloTHESINBEHEREA
LBENZROINERDAT OESEIX. #hF
1.0.65~0.80 £ 0.74~0.88Td - 7= (8; F1), ~
T ORERE & AR 2 2 ICHEE L 7oNeld
BEBEALBE b IC, REOEGHEMTRECE
oTHY, ZRZFN3IT~T6MHEK & 59~ 1250F 4
Thotz, FIC, BAEBAICETL Y I2L—Yary
HiE, NeA50EELU T EHESNAHEDH o7,



ATOERSE (HY)

0.4

11
0.9 1
0.8 1
0.7 1

0.6 1

~ATORSE (Ht)

0.5 1

0.4 T T T T T
0 20 40 60 80 100 t(4F)

X8 fEAKBEERFTEMNET I “VORTEX” 12X
AT OEARE (H) D100 B 0L Tl
MEE (t=0) THi=1 & IRE L 7=, EEEA
EBENFNTHRNLEHE AT A—-F L
BEOXBILLER LN A-F 2 HW
THRELL6DODIREX Y 7 FEFEIZH
TAEREYRLT,

4) EE
WELLEHERY 14 X1z, WFho@EREC
BWTHAEL, RRKTHIMEEKTH o720 &
EDIREF) 7 FREEOREICBVTIE, 1D
AT FREEEOT—F bHVTWAELD, FHN
EDOEREIIOVWTIE, 4%, ¥V 7 FofEKE
HPRICETIMEL SLICER, RETHLE
Db, L2LEELEAMETIE., ETVORE
KBWTHERTBRICHEETHIEREZEATVS
(B z2iE, REOEFEELZZERLTVEW), 20
7o, TEGEE b ICAMERY 4 XEEED
BN L EEFRE LRI SVEW)FRIZT
FIEETED, KXFAXKBTOF ) 7 F DG
(IREES N miEELEER L L. L DEHWL

F1 EEFEALBIZEIT B REMAERED 1004

DT UEGE L HEEEHERT 1 X

X it No. ~T aERE N,

(*SE) (£SE)
BB A

Sl 0.74%0. 16 37*6

S2 0.65+0. 18 44+11

S3 0.80+*0. 08 67

S4 0.80%0.11 44+5

S5 0.68%0. 14 4710

S6 0.76%0.12 547
fEékE B

S1 0.88=*0.04 1265

S2 0.74%0.15 62+10

S3 0.83*0.09 88*7

S1 0.87=%0.06 93*5

S5 0.84=*0.05 101+6

S6 0.78=+0. 14 59+8

BHEHALBERETNOBRENEEEL WL 2P DEFHR
T A= —2HWT, 100EZROANT TEAKE £500E D >
3alb—2arMoEEL TS,

RERVPBRZIILSNEVWRY, ZORMNLE
BB THEELZRIRICH L EEZ LN,

(4) ¥V 7 FHEACHT 2 BRESTNIORE
1) HW
RAEKBOX) 7 F 2 REMICRE - BET S
72D, BEOSAEEL D LITEKENET
BIT) T ENRBEICR D, TNICIE, BEATS
ZHMOBEL LT, FLEOHMK, MBER. @
O, BLURES,PORIFLREL BRI LN
VETHD, 3612, BIERREOME KL i
BILL DD OFLOOFGIENRLZ LD
BEETH D,
2) MREHE

IR A L CHEA L BRSOREHEB D
THEMEASH B LRI OV T ERICH XY 24T
W, FOL ) REENTEE ) ZHRICOVWTIE,
AR A AT, mIREIC O W, L
N BE A & A BT fetd % 34 L 72,



3) WR

BEAICHTAIABICBVTIE, BHBHEE
WHERRT AL TE LR Do, EHICHT
HEEI)FAETIE, T EZET) 28T
CLENFRETHA LV BEPBITON, 72
THEDOH 52ROKIICBVTIE, BEicx ) 2
F LR S NBRED A 7 F ORMAE R A
BLTwaIte, £ETREABIEC. 74
EXNRLI b, EEOWRENEYZ LA29R
BEni,
4) EBR
REOER., XV I/ FOBEAZREITI S
EIEHBOBREBHEEORBEOMAIZBVTH
HTHLZ LD ol 51k, OHUBERM T
ThRE, —~BROBHEESE,OOBEANTHHE
MeBsZ e, QURHEDA 7 FEGELBREL.
BENZX) I FAEBREILRT D I EDMFICE
ERRELEZLND,

3. HIRICHETHRSBFEIEHR

FVIFRIILDETHRAETHIBOBRERED
FRelZid, BIRORERXBHPRTRTH S, KF
ERIEKBE T TIC, FVI/FREBILEE
LB THHIHEEECEBIIOVWT, RE/E
2 EICHBERRCEETZRER L OWMENL LT
HE L T&7, ZO#HR. XMBIZ20034E & 1 i
BB OED A EERICIEE SN, /-, Xk
A, BEHIIHBHIEEREZZREL., @HORD
ERI VT4 TERBOKBI b ITbIisdl, L
PLAENES—FT, T 2iFHE, o
{—HOFALOEEIIDIDTIDH o120 #
CTARBE T, FVI7FRFNE LN T HEK
REOHKIZOWT, #HIBDO AL IZESIZLELH
2 THHH) T EXHIZER L 72,

HEINA L LTId, #somBEEsE L LT,
BHOBERTOEHNLZALEEROHRE L HH
BAEiTo/. 72, @ SHYUITERSL L UH
BONERNBELZ BT TV E, BEFEZD
B F ) 7 FOBANEIT o 720 5— 113220044
IR T, EREA/NESEL F X RICHIEB OFE

217 -72(BHES5), SRINFETIZ, FHAHIC
FYIZFLVIATHoTHIL)I I LERLVE
LT, BERRAEEEOBANZFLICEEEREAL
oo BHEORBKITIZ, FHRABIEEAXZENT
b 5oz, FHL BITICEATHRNS, FY
IFDTERATERDS b olz, T2 ¥
JFOZEE LMD, FHS: F4-¥)
FOFELE LICETLEES Y, 2E, AbW\hili:
LzheBbhb L) BREFEONZ, TDL
T, RAEFHEHR I LTHFY 7 F0HKE
HoTh bz, PTFHE. HHRBONELE
CC, HUBHKITERILCRE L. HUIBORE
BEERPELIIEILINOTE VL EHFELTY
5o

4. HEER

R L BRI, D, REKBICERET 52
DOEELEREEICRET 2 A RNSFEAHS 22
oTEl, MAEBATIEIZDERFADLN
725 DD, KR (20034 ) IR THEBE BRI OR
LARO NIz, —FEEEBTIE, KEMEGED
BRI & A BESBEAOEMIRO bh, ZiaK
BEILLD 7T ADORBEIREEIN, LA L.,
FNFNOBRBETHARONIEERRCEOT
— % b LICHE LAFHERY A XX, BZS
CBRICEZESNRTVAIZLEDLLS, AEED
FRIZIT9E 3SR edo7s ThHDZ ER
5, AEKBOF) yFOREIIBVTIE, BF

INEBTOXY 2 F LRI
LHIZEEE (200449 28 B ; L HERER)

BEHES5



THEGELHEEICHERS BHETLIILELBLA
A, BEACL ZBEEAEOETICOVTHRET
BULENH D, RET HEEREOREI BT,
FPEITBOERKH L BRRICHEET ILEND
bo 7o, EHREOEEAIZBWTIX, IRHKD
A7 FHEKEORE L FHIIT 5 HIRAT R
BEOBBIFEREICLR D, RIEIZOWVWTIIRT ~
FATOMRAEREHIED SN TVDH, #
FBIlOoWTIRFEEDBHERFELELLT
WHEHTH A,

—FH. ¥V FORMMLZERO IO, &
BIEMIZH DHEMROMER - AEIBO TEELR
BLhd, BOOHRKIIELATREARICH) ., £
DFBEZVT, ¥) 7 FOELMNTHHEH
HLENIE) MNIBREOEAN R > T2,
EHOFRERE LTIE. AWPE., [BELH.
VHDRESE, BAGERPBITONLD, Ik
WHIR T TR iR ILCIRA T, REIWLE
HAEOL ETERBAEVRBAINLILENH
bo TNIE, LS HFRERBROREIIOLEDD D
DTHBD, FOBIZIZ, Z4ORAWLEE=¥
Dy VEREEMCER L. KEEYOESS D
RERMHM - REFShBIENLEEN 5,

BAFREHR T, HBEROBRIIHTIE
HAETVOOb D, T, WHTIREST VT 1
TERMNELZZT T, HBROIMEIIED TS,
RBIBIC L > THRAD T CELFEHEHE - &
RIEBOEBL L, ¥V FRENEI) &L H
ROBIKIZOWT, LV E L oigfFER & LEH
BEELZ EATENL, HIROREREBIILY
BEZODIILDEEZLND, XY 7 FOBIK
R E L TR L VWIRIRIC S B A5, RE~NDO K
BEIPNDODOHEEEZ LD LRV,

41

EES

FAKXIZ, 203EEDNDTT - F by —F5 - T 7
PRI BBBEIC Lo TEREN, $ER
BEBIUVHETIHOHELRZESR. REKTEHE
KEREE, BLUHIBOBEMREGDH £121E0
ED RN E VW, SERERS

Bixobett - ZEICIBRBALE FEo T
Zwico LEDFH 210 HRESE L T2,

51 B3k

Franklin, I. A. 1980. Evolutionary changes in small
populations. pp. 135-150 in M. Soule & B. A.
Wilcox, editor. Conservation Biology: an
evolutionary-ecological perspective. Sinauer
Associates, Sunderland, Massachusetts.

ABRIEER. 1998. 1) 7 F. KEFHI B ROF/ L %
FAKEEYICETETA KTy 2], pp. 164
165. (1) H AKEEIRRERHS.

Lacy, R. C. 2000. Structure of the Vortex simulation
model for population viability analysis. Ecological
Bulletins, 48: 191-203.

Miller, P. S. & R. C. Lacy. 2003. VORTEX: a
stochastic simulation of the extinction process.
Version 9.21 User's manual. Apple Valley, MN:
Conservation Breeding Specialist Group
(SSC/IUCN).

L. 1998, ¥ ) s FOAEELREE EORE.
K —wl B o RAKEE], pp. 107-119. 4510
HYA 77,

EiEdRE - T 0. 2004, HEREBEROA 7 S
BEEE*Y 7 F"OENGIIEE, BLUHE
EAEGEREICS 2 58, M 51 (1)
51- 59.

Soule, M. E. 1980. Thresholds for survival:
maintaining fitness and evolutionary potential.
pp. 151-169. in M. E. Soule and B. A. Wilcox,
editors. Conservation biology: evolutionary-
ecological perspective. Sinauer, Sunderland,
Massachusetts.

He K. 2003. KFFLEDATF(FYsF). B
BEBRRERE A EWHRE, pp. 193-194. ¥
i - BROHBOBEFNOH HHAEEY—L v

FF—%7 v r— 4 5K RAKREHE BEEA
BAREME LY ¥ —, B



To establish an effective management plan of Kirikuchi charr Salvelinus leucomaenis
japonicus, the southernmost population of genus Salvelinus, we evaluated the current status
of 2 major populations (population A and B) of them in terms of population characteristics
and viability. We also searched possible locations for future re-introduction of pure
Kirikuchi charr. The population size of the population A and B was estimated at
approximately 200 and 700, respectively. The population A, the habitat of which had been
deteriorating, was declined compared with that in the previous year, while the population B,
designated as a prohibited fishing area 2 years ago, had been on the rise. The effective
population size (Ne) estimated by VORTEX, an individual-based simulation model, was
relatively small in each population, approximately 100 individuals in maximum. No stem
sections suitable for reintroduction were found. In order to establish a local network for
conservation activities for the charr, we tried to provide information on our results for the
local society, including the local fisheries cooperative and local elementary schools. For the
practical conservation of the Kirikuchi charr, long-term monitoring, implementation of
effective management plan and development of conservation conscious of local people are
essential.
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Total nitrogen concentrations of 51 rivers in the catchments basin of the upper Nagara,
Shou and Kuzuryu Rivers, Gifu Prefecture, Central Japan, were determined to clarify the
environmental effects of ammonium sulfate (NH4)2504) using as snow cement on the skiing
grounds both in summer and winter. Total nitrogen concentration of the rivers with large
scale skiing grounds in their catchments area showed remarkable increase in winter. In a
river where skiing ground occupied 50% of its catchments area, fluctuations on electric
conductivity (EC) and total nitrogen concentration had no significant correlation with that of
weather conditions such as air temperature and precipitations. Total nitrogen concentration
can increase after a skiing meeting and abrupt increase in EC on weekend may due to snow
melting works of the approach to the skiing ground using calcium chloride (CaCl).

Key words; ammonium sulfate, Nagara River, nitrogen pollution skiing grounds, snow
cement
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Study on life history and habitat use of Ayumodoki Leptobotia curta
on Kameoka city
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Leptobotia curta (Japanese name, Ayumodoki; English name, Kissing loach) is a
Japanese endemic freshwater fish distributing only 2 river systems in Okayama prefectures
and Kameoka in Lake Biwa-Yodo River system at present time. There is no preservation
action and also no information about relation between their life history and habitat use in
Kameoka area until now. This research aims to clarify relation between their life history and
habitat use of L. curta also another fishes in Kameoka area, and to get information of
conditions which keep their sustainable survival, and finally to start preservation action of
paddy field eco-system at the given area. This research was conducted under the research
permissions of Agency for Cultural Affairs and Ministry of the Environment, using cast and
dip nets as well as visual confirmation by diving and fiberscope during from September,
2003 to October, 2004. Captured individuals were anesthetized for measurements and
released at collection point after awakening.

Spawning of L. curta occurred only one day just after the beginning of rubber dam
operation to stand up it at the beginning of June and only one small area where is the coastal
zone of river terrace shaped slope in temporary water area formed by rubber dam operation.
Larvae dispersed their habitat according to their growth in shallow zone on July. Juveniles
returned to original river bed and dispersed wider than that of larvae, reached at the point
1km upper from the spawning site on August. Young fishes assembled in main habitat of
adults after disappearance of reservoir caused by fulfillment of rubber dam operation at the
middle of September. After October, Young and adult fishes must descend to the Katsura
River.

Comparison of size distribution of captured fishes between September, 2003 and the
same month of 2004 clarified that there was no recruitment of larvae and juveniles on 2003,
and rubber dam operation was the essential condition for spawning of L. curta. Spawning
of endangered fishes in Kyoto-Fu such as Cobitis sp.3, Oryzias latipes, Tanakia lanceolata
and Zacco sieboldii also accompanied with rubber dam operation.

Rubber dam operation is directly related to agricultural affair and not intend to
preserve paddy field eco-system, however, this action consequently keep it in good
condition. This information clarified by our research is not only noteworthy, but also
indicates that sustainable engage of conventional agriculture system is necessary to
preservation action of L. curta.
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Community dynamics of Cryptomeria japonica forest during 20 years in the
Yakushima Wildness Area, Yakushima Island, southern Japan

Research group of Cryptomeria japonica forests
Masaaki Takyu, Hideyuki Motohashi, Nobuo Imai, Kouta Ikawa, Takuya Iyobe
and Yukito Nakamura
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BLTHEE1To 70

D WA ERF R E R HENRE SR F



2. BEMS LUREFE
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ARBERESHBAOTEILAER, Bildk  DIE
#1,300mIZ 19834 IZRR B S R AT RIS B W
TTo 72 (1), AERIZKBEEICH < BRICA
BY27-0ROEELZITRT v, FICHAOK
BIIKRE L, 191FEDEEI95 & 1993F D EE13
BT, AERICKERF vy vy THERERTVS
(RAES 1994), AEXOFHEFI31, Fhrid
S30° WK HE CKFHZEEIL1.08haTh b, &
EDORETH/IE— 7 (BHER) > O BOHF
EEZEHR, NE—2 08T TOEEEIIS5m
WET 5, H2IEART L) KEEIWINE—2BX
UBEICEL AL, FOEDTIEHIEIEL 2
2T 5 (/NEF - KR 1994)

FEIZ AT IS T20m X 20m (—EB10m X 20m)
DAy 2B LTI0mX10mDYT Ay ¥ 225
FTITo2h5 XAy Loz bRDEEIHML
Mo 72D THRERMD2003FEIA2H L3HITA Y ¥
2B L TREETo 720

FAEIZ20034E9H 4B » 5108 I CTUTDE
BizoWTiro72,

(OB/AREVHYR
AIBlO T — 4 & b L IMEEROHEBI TV, WS

X 1

EEOHHE L ERRDOHERET o/ AF— IR
Ty —EFnFIN—F—TD2cm L OFEEEY
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Do 2B AT LW o N—F— TR llENE
D2emTIZDF 72, AFIRIFZE A EDOBEKTHIE
DUl F U= F = TORERTE o7, #iH
REXTHI Do TRA—EGEDOERLZERES
ARDI-DICHPEMNEBENERIIET HLEND
b, FITHAAFE—FORERIZITF ¥ N—
F =7 OEPIEHMEO2cm T ISRV R T L —
TEIZ DT 72,

AR 718 E1.3mLl £, DBH1cm (ERIZE
BE3cm) L EIELAZL DoV TIEEFRMA
EL BHEORIELNEB L UEBARELZHE L.
FUN—=F = TIEERICHEMED2cm T (2D
VTS, BANHICERICIIERICEREY 525
D HEETHI-DRITIZONIT 2,

NA D FEFT SV VIMERENE V0,
BE & IS+ v 8N —F — 7id2iF$IZDBH3cm
(EBIERAEIcm) L Lot 23R E LT
HE4HELY. BMEOEHFAEIITI L7
DTHREE, FHRMAFRIIFHETCE 2207,
Q) ¥y v FTHREN

BHROKRBICER SN ARFWM(R) Xy v 7
(gap) LI 5, HELFMSBERORBER LD D
BVBAITIE, —BEICHKEARDFETICHE) v
v TOBRIZE D EHMPITHONE DT, HKOHE
HEBEBILL>-TFYyy 7TREELZERTH A
(Watt 1947), #ZCTFx v 7OMNBLEBEOE
(L RARDDICEF Y v THEREER LT, ¥
YV TOERIINEVELIEHEENH B M, K
MARTIIF vy 7OEHE%10m X10m L LD EE
HL, BEIomU Lo RICKENBEDOI L
WIBFT(E L, REX TR T 225 10mEL T TH
ZOBAROBEIIOmU L2 SKFEE Lz) & L.
BEIOF ¥ v 7HREH L B L 2o xkER L
B L7,

(3)EA - HEORE

AF, UH, EI, B/ F, YT, N
FY, AFoFFOELE - HEHOBKKREES
#1mX1mOBzR-> THE L7zo £, #HIE
Ztrx2o (BREFIHE) . MESRM 250 (FASHMK
TBEFEERDODELLX Y v 7)), MKROEFTHE

Zras5o(RmE, BAL, B, v F, €
v MRS LTHEET o272, TRENRDILH
Y4 TEIZIOTOMERITTEE - BFAEL
79 &9 L7 AEXOFIIIFELZVILH
YL THHolzZll, BLIURKRETE2do
Ay 4 ThH ot SEIE2ADH Y 1
TIZDOWTEOTROAEREZFZIT THREL, £
& HEBORAE LT 1mX1ImOBIZB W CE
RICHKRBEREZITV., KRB, EXE. 27
BoFhFRTHKERE HBBOWE » WS
FHFECHELTHE L. 2ELarBTIdME
HEOALHE L7,

(4) BabT i i
REREHHRMAROFEIZUTORXEH
PA

FEEE m=100 (LnNO — LnNS) /t
FHEMAZE r=100 (LnN1-— LaNS) /t

m:FETHE, NO: AEHB 0K OME KK,
N1: #HEHEO#ZOMEAEE. Ns : AEHEOLH
DEFLTWIERORN., RAEHMBZICEER-S
TWBEE. tRZEEIM (), r FRmAZE

3. BR
() HEHROZE(L
AEHICHBAL WS EoBARIZ235E 7 -
2o R A ERDFHHRMA L -ORIRIN2FES )
1 2 Tz, 19934 IC Ay F Yy Ao & &
DIZV I ARV THo7z, BEEIIEETEY
%1% (OHSAWA 1984) TR /-4E R, ATEIFERE A
Fey¥~vIrv~iiol,
Q) mEmmERad. EERL IUBRBOEL
HEHEOMSIEE S (BA) L EAMERE L &
UREFEED20EMOEILERUIRT, AKX
HNE L URERISEET 2 EE TR A E20m
*RBALBEIBEINL DO FEARME LT,
20mEBR LD o12bDEBEARELLTHITTRT,
EES5cml LB ERIZL - 2EAA DS
Wi w45 (BA) 13, 19834E ™136.7m?/han 5
19934E ©127.5m?/ha, 20034 ?107.9m*/ha & 20
FEHEBOBL LR o7, BEED A FII1993FE D



®1

AFKOFHERE, EFlembl £ & Ubembl E (M) 02 & LK EE a3t (BA)

EBRBERD0EMDOLE . BHEDOKDOT VT 7 Xy MIBEFR,

1983 1993 2003
8 B%& (/ha) BA (w*/ha) 8% (/ha) BA (m’/ha) &8 (/ha)
AR
% Cj 175.9 (162. 0) 80.4 (80. 4) 178.7  (161.1) 79.3 (79.3) 199.1  (166.7)
) ;m Ta 111 (108. 3) 28.3 (28.3) 102.8  (100.9) 25.5 (25.5) 88.0 (87.0)
" Ts 18.5 (16.7) 7.4 (7.4) 16.7 (15.7) 7.1 (7.1) 9.3 9.3)
8 Af 7.4 (7.4) 5.8 (5.8) 5.6 (5.6) 4.0 (4.0) 6.5 (6.5)
L)% Co 4.6 (4.6) 0.1 0.1) 3.7 3.7 0.1 (0.1) 2.8 2.8)
nx"y Kp 3.7 3.7 5.5 (5.5) 2.8 (1.9) 1.4 (1. 4) 2.8 (1.9)
B
3997 Rt - (419.4) - 4.0) - (354.6) - (3.3) - (247.2)
M Sm - (237.0) - (0.8) - (275.0) - (0.9) - (258.3)
ZH la 202.8 (112.0) 2.0 (1.9) 191.7 (82.4) 1.5 (1.4) 222.2 (84.3)
TRt Pj 59.3 (34.3) 0.4 (0.4) 64.8 (27.8) 0.4 (0.3) 86.1 (36.1)
PEEM Ip 25.9 (16.7) 0.2 0.2) 20.4 (13.9) 0.1 . 1) 1.1 (8.3)
H clj 23.1 (19.4) 0.3 (0.3) 26.0 (19.4) 0.3 0.3) 21.3 (17.6)
Y397” Cb 17.6 (16.7) 0.5 (0.5) 19.4 (15.7) 0.4 (0.4) 25.9 (14.8)
314723 Ey 14.8 (1.9) 0.0 (0.0) 13.9 (4.6) 0.0 0.0) 15.7 (5. 6)
WHE 1% Le 5.6 (4.6) 1.2 (1.2) 4.6 3.7 0.7 0.7 4.6 3.7
ax"yn Dm 5.6 (4.6) 0.2 0.2) 5.6 3.7) 0.2 0.2) 1.1 3.7
ang$I8I7" As 3.7 3.7) 0.5 (0.5) 3.7 3.7 0.6 (0.6) 3.7 3.7
3180 Rk 2.8 0.9) 0.0 (0.0) 2.8 (1.9) 0.0 (0.0) 4.6 (1.9)
Y77 9N % Caj 2.8 (1.9) 0.0 0.0) 2.8 (1.9) 0.0 (0.0) 1.9 (1.9)
o9y Bj 2.8 (2.8) 0.2 0.2) 2.8 (2.8) 0.2 (0.2) 2.8 2.8)
AR Ic 1.9 (0.9) 0.0 (0.0) 1.9 0.9) 0.0 (0.0) 1.9 (0.0)
3251 Ej - - - - - - - - 1.9 (0.0)
A8t 368.5  (1179.6) 133.0 (137.7) 359.3 (1100.9) 121.9  (125.9) 414.8  (963.9)

80.4m?/ha#* % 20034 9 69.0m?/ha & 10 B T
11.4m2/hai@d L7zo SR ABEROFEENTE
REZFUEMBOEES B L TV D EEND
bo Y7 V<id19834E 7 520034 D 204E B T
6.6m2/ha, Y #132.5m?/haigd L T, AF
DA o EARTED 20 K1 TBAYEA L7z, BA
HTREtraoNEVWe, BA L,

19834F A £ 20034F D204E Bl TR A DK
(EfE5cmll 1) 13213.0% /haid L7z, BAET
BAFORBEML Tz, MOBARETIZIETD
WTEAD LT, BRETIX, EE5cmll Lo
BEMFILIHEICIIHEML 07 2T
22N, ERlemD o2 HRICTIETF I,
7Y, Va7, eieHdhx, 2XYN, ¢
ATV T, e AFTHREF ML, ohb
DIEEE T34 19934 7 5 20034 D 104E F TH K
PHICE LB SV, BROBIVEL 2o
Fet 2 5y Ik, EESembl k0 #8AT204E
T172.24 /hag s L. £EAA TORKOBA1Z
DDA L BBEIKE,
B)FTELFHRMARE

F21219834F ~19934F & 19934 ~ 20034E D 104E

BORCEEHFRAMAEELRT, EElembl Lo
A BT, 19834 ~ 19934 N 104E R & 19934 ~
20034EDI10ER THRTE L BMEZ LB L TAHL L
T TIZIAER GET LT/ E) 51224 ([
1.8%/% ) L F H AR LR 2w, HHEMA
BTIZI7THR (FraMAELA%/FE) > 51684 ([F
2.4%/%) L2 m ML 720 FHHRMAL» RS K
REBIIHDOI0ER TIRIETH o 2Dt L,
HOWEMTIIEL ML, BAEDOAF L
Y27, B/ FIBRCRLHFHAMARL S Z
DIVEFDOFHBRIOIER L ) b@Emdho7c, ThH
LLUNOERETIE, REEDOAPEL kol
BAETIZLF I, 7THE, Va7, XY,
ey PI319834E ~ 19934 D104 R & 19934
~20034ED10ERITHNB LFEEESMET L, #
BMARSEL ZoTwiz, VIT, ¥4 F, ¥
TINRE VT4 XV TIIFREENEL LD,
FHRMARIEMI 2 VPET L,

19834E 4 5 20034F £ TO20EB DB DB &
FHRMAROBBEERL-ONHITH S, &%
TIIDT2ICHBEMAERIECEL LE> T
5o BAETI ATV HHEMARIFE LS
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%2 WEEREHFHEMAE, BElcmil EB & 5cmbl E GEIA) O&IZD W T, 19834 ~ 19934,
m%¢~mm¢\ﬁlUm%¢~%%$@m$ﬁ@%t$t%ﬁﬂk$%%fomﬁﬁm%t%
CHHEMARIIZHB COFEYERT . nldEE $ 3 HHMARE L RBEED0EBDEL,

BEOBOT VT 7 Xy MIWEHR,

kit 1983 - 1993 1993-2003 71983-2003
EC b4 BB A= WRK
n B %yr) n %y n B %y ) n B %y n B Kyr) n B %y

¥ (4 03 (02 100 05 (0.0) 20(9) 1.1 (05) 410100 2.1 (08) 26(13) 0.7 (0.4) 51(10) 1.3 (03)
YT 10(10) 09 (09) 1) 01 (01) 18(16) 1.8 (1.8) 2() 02 (0.0) 28(26) 1.3 (1.2 32 02 (0)
N 3(1) 16 (06) 0(0 00 (00 70 53 (53) 000 00 (00) 10(8) 35 (29) 00 00 (00)
£ 0(0) 00 (0.0 00 00 (00) 1) 13 (13) 0 00 (00) 1) 07 (07 0(0) 00 (00)
t/% 1) 22 (22) 0(0) 00 (00) 2(2) 69 (69) 1) 41 (41) 3(3) 46 (46) (1) 20 (20
nu’g') (1) 29 (29) 10 29 (00) 1) 28 @4 00 00 (00) 2(2) 29 (35) 10 14 (00
V43 59 (34) 3.1 (3.3) 47 (0) 26 (0.0) 33 (14) 17 (1 82 (2) 3.0 (0.3) 92 (48) 24 (25) 109 (2) 28 (0.1)
Tt 170100 31 (33) 243 41 (10) 14(10) 2.1 (39) 34(9) 46 (38) 31(200 26 (36) 58(12) 43 (23)
VERN 8 (3 34 (18) 3(0) 14 (00) 12( 74 (6.3) 1(1) 09 (1.2) 20 (10) 54 (4.1) 4(1) 1.1 (08)
#h¥ 1(0) 04 (00) 3(1) 12 (05) 7(4) 29 (20 2(0) 09 (00) 8(d) 16 (1.0 50) 10 (02)
1297’ 2 11 (12) 4(1) 21 (06) 22 10 (13 9(0) 39 (0.0) 44 1102 13(1) 30 (03)
Eiths 300 21 (00) 2000 14 (00) 0(0) 00 (00 2(0) 13 (00) 3(0) 10 (0.0) 4(0) 13 (00)
PYEvEs 2() 41 (22) 10 22 (00 10 22 (00 10 22 (00) () a1 () 200 22 (00
axn 1(1) 18 (22) 1(0) 18 (0.0) 1(1) 18 (29) 7(0) 8.8 (0.0) 2(2) 18 (2.8) 8 (0) 53 (00)
IR 0(0) 00 (0.0) 0(0) 00 (00) 0(0) 00 (00) 0(0) 00 (00) 0(0) 00 (00) 0(0) 00 (00)
Ehr Yy 00 00 (00) 0(0) 00 (00) 0(0) 00 (00) 2(0) 5.1 (00) 0(0) 00 (0.0) 2(0) 26 (00)
Y7 0(0) 00 (00) 00 00 (00) 1) 41 (89) 00 00 (00) 1(1) 20 (35) 0(0) 00 (00)
PRy 0(0) 00 (00) 0(0 00 (00) 0(0 00 (00) 0(0) 00 (0.0) 0(0 00 (0.0) 00 00 (00)
PIARYS 0(0 00 (00 0(0) 00 (00) 200 - - 20 - - 200 - - 20 - -
132 R T S - - == 200 - - 00 - - 20 - -

gﬂi&k 114 (68) 1.7 (1.3) 97 (6) 1.4 (0.1) 122 (76) 1.8 (1.6) 168 (24) 24 (0.5) 236 (148) 17 (14 265 (30) 19 (0.3)

ERloTwi, BAETIERIF I, TEE, Va @FXx v 7OWK
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® 0/ ¢j L4 3
(o]
A Q@ cy s
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M3 FCRLHFHMARDEGR
19834F ~ 19934F & 19934F ~ 2003 4F 7 21 8
DEHEERT, BAEITENL, EARMEIL
BiL, 2EAADOELYE=ATRT, ¥
DT N7 7Ry MIEOKE (RIS,

B4liF v v TREMDOEILER L, Fr¥ v
THRIZ1983F T349Im? (AEXTEN3.2%) .
19934 C1,343m? ([d12.4%). 20034 C113,865m?
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mLTwiz, THIZI98BERATIINS R F vy
T o 72As, 191D ER195 B £ 19934 D
BRI3FIZE ) ¥y v TRBOKERI BTN
TAIMR ) LAz k L, E35ICF0%LFy
v TEIBEOKRBEROBITNRLHIE ) 258k L T»
5720 THb, 199350 52003E DT L 72
DBH30cm U\ LD DFFT % 20035 D ¥ v v 7%
RIcBE L, BT LABRIZEBMEICES L
TBY., FOERIDIVERTH IR SN
Fyv THRBRMEICER L, DRirSHo7
Frv 7TORICEIBRPIERELKRENI BT 2k
AL —ERA LN,

(G)EE - BOES - ERI A b

THEMEIC, HREL-TEERBEOESE -
B ORABE( S LG ICRE L300 FY)
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BEFE L R ol FAKRESREMRE UHFEICIE
HWROEFRE LML~y FREIRLE, BHkE



@ Gaps from 1983 t0 1993

@ New Gaps in 1993
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‘ #
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) J

Gaps in 2003

© Dead sims from 1993 to 2003
r (over 30cm in DBH)

A B [ D E

X4 Frv  EHEOXEHROEIL

EXORE)EFIZI8IELURDOF v v 7', L —EI31993EICH IR SINLF ¥ v 7,
AED TV —EMI2003FEICF ¥ v T o i #RY,

DFHFHEEBRE Y P IBRABEIEL» -
7oo AXDEE - HBBEREEG THET L L
191 IS TEF vy v TI—FSHB LA, ¥
TN EREREET2I0R LS C DEEN
HEB LR RKEEI:10emio iz, Y2V~
DEL - EHOLZ P BESEGIFRE. KERN
¥ vy 7, RROEFTEREHFIIT V FRF
RE. BELEOHEHIZEPL TV, VAL
EIREREIL Lo &) & LIEMIZES
ol N)FVRFEOF v v 7OHMEKR
REARE, U FICHBALL, €/ F any
FIIALTFBLIUNF7F ) FIZEBOF LWF
¥ v FICHBET AERDPR LN,
(6) BRERHE A
HRERMEAEREZTo -8R, HEL/HEDIZ61
FE72 o 720 MRERHEA D #RL % TwinspaniZ & 9 X453
LR, 600HEY 1 IS 3Nz (FK4),
NADFR anNI)fAvhTy<w—vAF FARL
BXPanN){Ahr<~—7rERIIE L LT
AFanN)AThr=, VoI 50OESE
BOBWEETHo 2, ZOEOMIINS / F
Bt e hFRettrThart oL ol
BEENE P ol AN/ L ATT—LAFF

RN HBREHA L (. L3t r 2 3L
REAF FAOHBBEENE D072, TN/ AT
HTT—THEERTETLER 77 ) VXA DH
BHEEN NS o7 TEE—D LT Y K+ VR,
ayxayriy 78, o530V TR
TEEEH I TV DBEESENOEVEETH-
2o ZO2EDOMIC, TEE—Y LT FF LB
TIIYLVTY) P IRFFTHITIFTIL DH
BEENEL, avyyasyry /) 7RTIRay Yo
)7, Runary )7 YEIORBEE
WEl, Y2799V -—TEERTIIAFRY~
TN, WF X)X EARRELEDOHIBEEM
B ol

BHEY A TOLBEHERAIHER. N1/
FRI, aNI A HTT—AF AR an)
A hT<—THCRORKDOETRESL M
RERYY YN, €y bewvotBTHY, 7
Y- NTY FFR agvasrl ) 7TH,
Y2599V —-TELUVRIBEALE, BLELEVS
Tt BN THole NI FBIEaANI A TR
F—UCAFFRAE, anN) A hryv—-T7¥
BETRRBEREFRELR Y. N1 TRIHBAEK
BTFICHBR LD L, an/ 4o s<w—tk



#3 IEWBEOELEOME -HE - MKRFHEEORASIE (cm)o 3ODEEREHLTOEYLRT,

o =53
¥ ¥
377 3i3
#ﬁ?ﬁ gap83 gap91 gap93 gap03  closed ap83 gap9l ap93 ap03 closed
m 96.7 10.3 8.7 5.0 1.7 X X 10.3 1.7 -
AL .12.5% 40.0 6.7 6.0 0.3 AL X X X X -
;-3 o X X 50.0 X 27.5 B L X X X X -
U vk X 210.0 X X X S X X 39.0 1.0 X
= X 17.7 X X X vy b X X 10 - X
Y= ¥vIr=
PhE%{ gap83 gap9l gap93 gap03  closed FREEZR{E gap83 gap9l gap93  gap03 closed
BRE 0.3 2.0 0.7 1.0 - Wz X X 0.7 - -
#AkL 1.3 47 30 20 - BlkL X X X X -
BELE X X 2.0 X 5.0 BEKE X X X X -
24 X 4.0 X X X <OV F X X - - X
By bk X 2.0 X X X | = X X - - X
IH YH
FREE ap83 gap9l gap93 03 closed ) ap83  gap9l gap93 ap03 closed
[i] 0.7 = 3 S - X X - - -
AL - - L0 - - BlkE X X X X -
B L X X - X - b3 A X X X X -
UK X 1.0 X X e 2N X X - - X
vy b X 0.7 X X X =8 X X - - X
£3 £3
i3 % i3
K ap83 gap9l gap93 gap03 closed #| ap83 gap9l gap93  gap03 closed
- - 1.3 - 1.0 X X 1.0 2.0 -
AL - - - - - Bkt X X X X -
BELE X X - x - BkLE X X X X -
zOv K X - X X X U R X X - - X
vy b X - X X X =P X X - - X
NYXY NYXY
FREE: ap83 gap9dl gap93 gap03  closed ap83 gap91  gap93 ap03 closed
- - 1.0 0.7 - X X - - -
BAL - - 03 0.7 - BlAL X X X X -
BEL X X - X = BEKL X X X X -
<K X 4.3 X X X 2K X X 0.7 = X
¥y b X - X X X = X X - = X
e/ % E/x
ap83 gap9l gap93 gap03 closed ap83  gap9l ap93 ap03 closed
fi7) - - - - - m X X 0.7 0.7 -
Bk L - - 6.7 0.3 - BAE X X X X -
i3 X X 0.7 X - BHE X X X X -
Ed/VaN X - X X X <OV F X X - 1.0 X
= X - X X X = X X - 1.0 X
ANYFOATT ANGFIHZT
K, ap83 gap9l gap93 gap03 closed B ap83  gap91 ap93 ap03 closed
- - 2.7 1.7 - X X - - -
Bkt - - - L3 - #ALE X X X X -
Bk X X - X - B X X X X -
2OV X - X X X L7 X X - 1.3 X
= X - X X X = X X - - X
AFIX/ X AFrIX) X
HEKE ap83 gap9l gap93 gap03  closed B ap83 _ gapdl gap93  gap03 closed
[} - - - - - X X - 2.3 -
SAL - - - - 2.3 AL X X X X -
B L X X - X - Bt X X X X -
29 F X - X X X <O F X X 17.7 2.3 X
= X - X X X = X X - - X
EXL % EXY¥ 7
R
#| ap83 gap9l gap93 gap03 closed ap83 gap9l gap93 ap03 closed
—{%L‘L- B - - X X - - -
SlA L - - - - - AL X X X X -
Bt x X - X - HwKt X X X X -
2O K X - X X X 2OV F b X - - X
Ey bk X - X X X vt X X - - X

X N2V, 22T,
HIZANOVAD B EHE L » ARAKBRATHBE L - L E2TT,



F4 AFKAOKKEEDH, TWINSPANIZ Lo TH SN/ BE%E 91 THEICHBEE (%) 2R ¥,

BRI NIXE anJAohTR- anJ4ong<- FEE— S9XITTIoR FIS5UU-
EAFRAR THER YLPYFALE FeER

iz RBiR-am HE :377] B @@ BR-fm  BA - om

#*d FAH Xy oy Fovs FAsH# Xyv7

-5 sk iﬂi-?fbétfll i&ﬁ-?ﬁéb‘}: BXKEL-hE EAR-BH%L #HRL

2 <

FiyairifsE 9.2 22.8 11.2 30.5 64.4 333

7509?% 20.0 375 50.0 125

ANNIAhTR 400 75.0 85.7 25.0

Hoiavsy 18.8 357 6.3

*FNSL4FT 6.3 143

XHINHTH 25.0 14.3

EAFRA 875 50.0

VRS 125 7.1

wynssF3 25.0 7.1

=L s L VA 1838

v 25.0

5 33 875 64.3 125 6.3

aFRE 125 71 12.5

HOIIVIAIL 31.3 7.1 6.3

EXEYHF 400 188 6.3

17EADSE 313 28.6 12.5 6.3

JEFRSL 188 214 125

roIHLH 40.0 68.8 78.6 50.0 125 125

NJ% 100.0 68.8 7.4 75.0 75.0 250

£z 200 7.1 125

Edh¥ 18.8 14.3 125 125

AVE ] 25.0 0.0 125 125

ITNR 56.3 14.3 315 12.5 56.3

A¥ 875 57.1 62.5 125 938

h+ox/% 125 7.1 12.5 188

147553 6.3 143 375 250
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We carried out tree census in a 1.8 ha study plot established in 1983 to reveal the forest
dynamics during 20 years and regeneration process of a Cryptomeria japonica forest in the
Yakushima Wilderness Area. Gap area expanded about 10 times larger from 349m? in 1983
to 3,865m” in 2003. Snap off and uproot of canopy trees caused by strong typhoons enlarged
small gaps in 1991 and 1993. This gap expansion triggered further expansion and death of
canopy trees around gaps continued for 10 years after the strong typhoons. Both basal area
and stem density in 2003 decreased to 80% of those in 1883. However, in C. japonica of tree
species and Illicium anisatum, Pieris japonica and Clethra barbinervis of shrub species,
stem density in 2003 increased compared to that in 1983. In many species, recruitment rate
became higher and stem density increased for 10 years from 1993. Accordingly, bright
condition due to the gap expansion facilitated regeneration of C. japonica and some shrub

species.
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An indigenous conifer species, Pinus parviflora Sieb. et Zucc., is disconnectedly
distributed in mountains from southern Tohoku District to Kyusyu. We have already
reported that one local population of Boso Hills, Chiba Prefecture is endangered. In this
study, we surveyed Boso and four other local populations in Kanto District, central Japan.
Two populations of Boso and Tanzawa Mountains consisted of critically small number of
trees (<80). On the contrary, large-sized local populations were found in Mt. Ryokami, Mt.
Koshin and Kita-Ibaraki. The proportion of unhealthy tree was significantly high only in
Boso, suggesting the prevalence of pine wilt disease. The barking attack by Sika deer was
observed in Tanzawa. The fact that all populations showed uni-modal or sporadic shape of
DBH class distribution indicated that the discontinuous regeneration is consistent character
of this species. Both flowering and seed dispersal in early May and middle August,
respectively, in Boso were one month earlier than in Mt. Ryokami. Much warmer climate
due to low elevation of Boso Hills (<400m a.s.l.) than other sites will explain this

phenological gap.
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A malti-disciplinary study on biodiversity and traditional natural resource
utilization around the estuary of the Urauchi River in Iriomote Island Okinawa

Association of inter disciplinary study at the drainage and estuarine aria
Urauchi River, Iriomote Island
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Interdisciplinary study concerning the coexistence of human being with nature was
conducted at the drainage and estuarine area of Urauchi River. Distinctive environment
including vast mangrove forest, sandflat and beach with many endangered species make the
Urauchi River academically important. Therefore the area has been nationally and
prefectural assigned for nature conservation. But there is no effective law protection for the
area.

One of the most extensive resort hotel in Okinawa pref. has been opened anew from
July, 2004 at the estuarine seaside of Urauchi River (Twudwumari-Hama). However, there
has been no environmental impact statement for the development of this resort. Academic
associations have claimed environmental assessment against the company and politics.
Even the basic information of ecology for example biota is not enough to discuss the validity
of resort development.

The aim of our project is to reveal the capacity of nature and social resource for
sustainable use of the study area. In this study, we conducted field research to identify rare
species of benthic animals especially for molluscs and fishes, which contributes the basic
information for current quantitative study supported by PRO NATURA FUND. Preliminary
environmental estimations of water and soil were also performed. Furthermore, results of
our previous studies which were singly done and related studies were accumulated for the
future.

Our study revealed the existence of 9 new species including Ovassiminea sp. of
Mollusca and Enneapterygius sp. of fishes. Many other ecologically valuable species were
also found (e.g. Meretrix sp.). Further study will demonstrate the distribution of another set
of ecologically valuable species, which will prove the importance of this study area.
Exhaustive development of nature by human (e.g. resort hotel and ecotourism) should be
ceased, and we may be able to try constructing new social and economical system that
allows the coexistence of human with nature.
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Maintenance mechanisms of species diversity and regeneration dynamics of the
subtropical forest in Iriomote Island, southern Japan.

Research group of subtropical forest in Ryukyu Islands
Yasuhiro Kubota and Shin-ichiro Aiba
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Yamakura T., Kanzaki M., Itoh A., Ohkubo T.,
Ogino K., Chai E.O.K. Lee H.S. and Ashton P.S.
1995. Topography of a large-scale research plot
established within a tropical rain forest at
Lambir, Sarawak. Tropics 5: 41-56.

We investigated the variation in community attributes (tree density, stand biomass and
species richness) with the topography-water availability relationship, and examined the
degree of habitat specialization of the component species in a subtropical forest in Iriomote
Island, southern Japan. The 2.0 ha plot established in a climax forest was divided into 200, 10

x 10 m subplots, which were then classified as ridge, slope or valley. Soil water content of the
subplots on ridge tended to be high, whereas that in valley to be low, indicated that spatial

variation of soil water content was related to topographic heterogeneity. The spatial

distribution of individual species between the ridge, slope and valley types using the torus-

translation test, which assumes that samples are not independent along the environmental

gradients. Of the 51 dominant tree species, 31 showed significant topographic associations.

22 species were positively associated with ridges, and 5 were found in significant numbers
on the slopes, and 5 in the valleys. Habitat preferences of these species seemed to reflect
drought tolerance. Topographic heterogeneity that associates with water availability might
be a major factor regulating spatial variation of species richness in the subtropical forest.



7O - F by —F - 77 FE40 BhssiR i E (2005)

IV OfERIRE I 2 T IIVERME

HHRT S AV — 7
LR EAEY - MR AT - T F3

Effects of mineral requirements on food selection by sika deer

(Cervus nippon yesoensis)

Yesosika research group east Hokkaido
Risaku Kitahara, Teruyuki Komatsu and Takayoshi Masuko
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We suppose that sika deer (Cervus nippon yesoensis) need to take much mineral for
making milk, growth of body or antlers from spring through autumn.

We analyzed mineral composition of forage (grass, twigs, barks, Sasa, fallen leaves,
wild herbaceous plants and so on) or mineral licks.

As a result, we proved that Urtica Platyphylla had the most calcium content of those,
which was preferred by sika deer during summer when sika deer probably had high calcium
requirements, and proved that the mineral lick also had high calcium content.

Concerning sodium that is essential for herbivore, we suppose that beet (Beta vulgaris
L.) leaves supply sodium to sika deer inhabit inland areas, especially in spring.

So, it is possible that calcium or sodium requirements from spring through autumn
effect on food selection, damage to crops, habitat selection by sika deer. Generally, the fences
set up around farms and pastures for the purpose of protecting from sika deer, especially in
eastern Hokkaido succeeded in decreasing damage to crops by sika deer. But, on the other
hand, many deers have lost source of sodium, we worry about its effects.
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We investigated the status of Japanese black bear (Ursus thibetanus) population in
Hata area, Shikoku Island.

A questionnaire survey and tracking survey were conducted in area of Kuroson valley
of Nishitosa village and Tengu Highlands of Higashitsuno village, from October 2003
through March 2004, however grounds for proving that the animal inhabits were not
obtained. Survey by using auto-photographic equipment to identify the animal and tracking
survey were conducted in and around Omogo valley, Omogo village, Ehime prefecture,
from April through September 2004. The 6 species of mammals and 1 species of birds were
recorded by using auto-photographic equipment, but Japanese black bear was not taken.

Information that a man observed a couple of bears (adult and child) was taken in
Komatsu-cho, Ehime prefecture, at the beginning of October.

We could not find the grounds for proving that black bears inhabit in Hata area. We
plan to continue a survey in area where a couple of bears were witnessed.
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In Kanazawa Castle park, where the campus of Kanazawa University was located until
1995, valuable forest patches, predominated with old evergreen oak trees, were growing
isolated in the center of Kanazawa city. After the university moved away, more than 30% of
the trees were cut for construction of buildings, gardens and loans. Big expositions were
staged in the park from 2000 to 2002. In this study, we continued the long-term monitoring
of the ecosystem of the park, which we started in 1999, and carried out the filed study in
newly constructed marshes and ditches. The results indicate that about 60 % of insect
species, which were recorded before the cutting of trees in 1995, disappeared, and, on the
other hand, many species, preferring open and grassy habitats (up to 30% of the whole
species at present) newly colonized in the park. Big flower gardens attracted pollinators, but
endemic plant species may be neglected by pollinators. The park, as a whole, becomes drier
year by year due probably to the tree cutting. If this trend continues, the park may suffer
irreclaimable damage. In the report, we put together several proposals for conservation and
management of the nature in the park.
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Carbon (613C) and nitrogen ( 815N) isotope signatures of animal tissue provide
information about diet, because §'3C and 8'°N values in body tissues can be related to diets.
Stable isotope studies on animal food habit have generally focused on whole hairs. This
only reflects average feeding habits during hair's growth, and cannot detect shifts in diet
over time. We tested a growth section analysis (GSA) method, in which sectioned samples
from the root to the tip are subjected to isotopic analysis, and showed that these sections
reflect feeding habits and therefore enable the reconstruction of the bear's feeding history.
However, little is know about the characteristics of hair growth cycle in Asiatic black bear;
when does it start to grow, when and how long does it grow, or when does it molt.
Consequently, we investigated the growth cycle of bear hairs.

Six captive bears in the Ani Bear Park in Akita, Japan, were fed with corn (C4 plant)
and barley (Cs plant), alternately. Hair samples were cut from the root to the tip into 5mm
lengths and analyzed for 6'3C and 6'5N. Results indicated that (1) the shifts in the diet were
reflected in the 8'3C and &N contents of the 5Smm hair lengths, (2) the hair starts to grow
early in June, (3) the growth stops before November and no more growth is seen thereafter,
(4) the hair from the previous year molts in summer, and (5) the hair shows relatively
constant growth from June to October. A suspected nuisance bear captured in Nagano City
was examined by this method and it was determined that the bear actually depended on
corn in July. The present study provides a scientific method applicable to bear conservation
and management programs.
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Conservation of Gamou tideland:
Meeting on protection of Gamou and publication of wild bird census research
in Gamou wetland

Save Gamou Association
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Bio & genetic-divercity conservation project in Miura-Peninsula for

Tokyo-salamander (Hinobius tokyoensis)
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Investigation and protective action of Golden Eagle in mountain district of

Miyazaki Prefecture

Nonprofit Organization Himuka Satoyama Nature School
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Conservation program and ecological survey on the threatened Brackish
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Conservational study on two species of Otter in Hainan Island
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The distribution of Otters (Lutra lutra, Aonyx cinerea) in Hainan Island was surveyed

by interviewing local inhabitants and field trace methods around the mountain areas. In

Diaoluoshan, where density of Otters was the highest, habitat indexes and endanger factors

were measured. Using count methods of feces and traces, seasonal changes of density and

food habit were investigated. Otters in Diaoluoshan are using crabs as main food source and

migrated up-streams in rainy season. For characteristics of habitats in which Otters can

survive in Diaoluoshan, it is identified as no artificial orchard, <3.2m strand width, no

regular artificial activity within 3.2km range but with road inside, and with dense vegetation

and nice concealment, however, no relationships with water depth and river width were

identified. Based on survey results, conservational advices for otters of tropics were

proposed.
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Research of hatching success for conservation of the endangered leatherback sea

turtle, Dermochelys coriacea, population at Jamursba-Medi region,
Papua, Indonesia.
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Jamursba-Medi region in Papua, Indonesia, is one of the famous Leatherback Sea
Turtle rookeries. The Leatherback Sea Turtle is the most endangered species of ‘all sea"
turtles, and the population of this animal is remarkably decreasing. The point of October
2004, region that the clutches are found more than 3,000 nests, the same breading population
of French Guiana and Surinam. The Papua population had kept the level of 3,000 nests until
2001.

Because more than 60% of nests have predated by feral pigs on the nesting beaches of
this region, we established 3 sets of electric fences for protection of pig predation on March
2001 (sponsored by P.N.FUND) and July 2002 (sponsored by Keidanren). The predation
ratio has deduced 1.2% from 83.1% on the beach in front of the electric fences where nesting
density has been the highest. The fences were destroyed by tsunami that was caused by an
eruption of a submarine volcano on October 2003. Fortunately no disasters were found local
people and watching cottages at Jamursba-Medi. The fences were restored on April and
June 2004, and have blocked invasions of pigs into the beaches again.

We have to survey the production capacity of hatchlings for getting hold of population
of the Leatherback Sea Turtle except nionitoring of their nests. Therefore we established
research methods of hatching ratio and conducted to survey them during nesting season of
2004. As a result, 73 nests were marked after laying eggs and 50 nests were surveyed
including 6 nests that were found hatching marks after hatching. It was very low that the
mean of hatching ratio was 20.1%. The differences of hatching ratio, however, were found at
each beach. We discussed to take the conservation measures for excluding factors that have
deduced hatching ratio.

(EEE . EE 5617)
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ABSTRACT

A total of 436 species of plants has been reported in Chitwan. Cassia alata, Bambusa ventricosa and
B. clavata are the new species to Nepal found in Chitwan. Altogether, 171 species of herbs, 140 types of
trees, 71 shrubs, and 54 climbers were also found in this study including ornamental or garden plants. A
total of 190 medicinal plants, 122 fuel plants, 40 timbers, 121 food plants, 19 gum, resin, latex yielding, 6
tobacco rapping plant, 10 toothbrush, 16 garland, necklace and amulet, 22 oil, dye and tannin, 15 hedge, 12
basket and broom, 15 poisonous plant, 19 religious plant, 8 umbrella and 6 thatching have been recorded
from Chitwan. 75 species belonging to 40 genera and 27 families are found in Bryophytes. 27 species are
found rare and 15 species are supposed to be new to Nepal.

216 species of birds having 48 families are reported of which 114 were common, 56 fairly common,
22 uncommon, 13 occasional and 13 rare or scarce. Otus Spilocephalus and Galerida cristata are new
addition for Chitwan district.

Out of 68 species of 8 families of Lepidopteran in Chitwan , 12 are rare, 50 common and 37
uncommon. In Chitwan Delias thysbe and D. agostina are the east Himalayan species, similarly D.
Thysbe, Graphium Agamemnon are distributed in the west Himalaya also. Indo-Australian species are
recorded as Gonepteryx burmemsis, G. rhamni gigitica, and Eurema hecabe colubernalis.

185 species (Coleoptera: 117 species; Hemiptera: 45 species; Orthoptera: 19 species; Dictyoptera: 3
and Isoptera: 1 species) of insects have been recorded in Chiwtan. 3 species of Coleopteran Sphaeridium
discolor; Diapromorpha melanopus and Onitis siva are reported for the first time from Nepal. Insect like
Physorhynchus marginalis, Cosmocarta menace and Calvia quatuordecimguttata, Onthophagus
taurinus and Aphodius rufipes are not known from other localities of Nepal. Calotropis gigantea, a milky
weed is recorded first time as host plant of predator beetle Oenopia sauziti feeding the eggs of Clovia sp.
(Hemiptera).

1. INTRODUCTION

Nepal is rich in biodiversity. Richness in biodiversity is reflected due to its sudden change in
topography and climates. Chitwan district was selected for the present project. This district has varied
topography, ethnic tribes and national park which are less study in term of its complete biodiversity. On
the other hand people seek more information on the biodiversity and social condition of this district. The
district is popular for wildlife tourism and conservation of bio-diversity. This district lies in the southern
part of central Nepal bordered with India at the south, Mahabharata mountain of Dhading and Gorkha
district at the North, Narayani River at the west and Rapti and Makawanpur district at the east.

1) Natural History Museum, Kathamandu, Nepal
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Geographically this district lies in between 83°55'~84°46' E longitude and 27°21'~27°52' N latitude.

This district occupies an important land in between Mahabharat Lekh (mountain) and Siwalik
(Churia) range with the most fertile land, forest, river and lakes. The name of the district Chitwan was
derived from the abundance of Chittal, a deer group in the forest. Chittal.(Chit) and Ban (forest) became
Chitwan which means forest of Chittal or deers. v

Phytogeographically this district has been divided into 3 parts. They are:

(1) Mahabharat area

(2) Siwalik area

(3) Rapti valley area

2. VEGETATION

This district is very famous for its rich natural wealth of high quality timbers and medicinal plants.
The forest product is famous not only inside the country but has high demand in abroad also. Due to its
extreme climate and malaria epidemic the district was once called Death Valley till last 2 decades. But
now the valley has become very suitable for human settlement and agricultural products. This district has
3 types of vegetation. They are:

(1) Tropical evergreen forest

(2) Tropical deciduous forest

(3) Mixed forest

3. METHODOLOGY

All sorts of plants were collected from the forest, plains and hills. Lower plants were collected from

Mapl Chitwan district with different regions and study sites
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wet and moist areas. Villagers and tribal people were interviewed for detail information and its use. Night
trap, butterfly nets, binocular and camera were used for identification and museum collection. Insect of
terrestrial and aquatic habitat were collected by nets and preserved in the killing bottles with alcohol or
acetone. Food plants of most insects were studied by entomologist and botanist. Most plants were
collected, in the case, they coﬁld not be identifying in the field. Seeds, flowers, twigs and even
underground parts were collected for identification and museum pixrpose. Bryophytes were kept in the
blotting papers and later in the envelopes with necessary data as do in the vascular plants. Every day
practice was done for drying the plants with the help of assistants and locals. Their local names and uses
were obtained from the villagers of different culture and cast. Even saints and pilgrims were helpful to
provide information. Accumulation of large crowd and forest rangers and guards were also helpful in
sharing information. Mammals and other group of animals were also studied wherever possible. Bird
study was done with the help of binocular. We made interaction program at some places with villagers

and officials. Officials provided samples too for our museum purpose.

4. RESULT and DISCUSSION
(1)Botanical account

In the present study a total of 450 species of plants were studied in the field of which 108 were tress,
55 shrubs, 26 climbers and 150 herbs. Out of them 55 are monocots, 13 ferns and 1 mushroom. There are
the several orchids; epiphytic in the trees of Syzigium, Albizia, Alstonia, Bombax etc. 1 terrestrial orchid
Epipactis verifolia was found near the bank of river Trishuli at Mugling in the rocky slope in the
flowering condition. Otherwise most of them were in non-flowering condition. Bamboo species are also
recorded from this area, of them Bambusa alamii, B. vulgare, B. ventricosa, were most notable in their
form and popularity in the district. These bamboo species have taken the token of love by most of the
bamboo fane and were found in the garden as well. 1 epiphytic fern Diandra quercifolia locally known as
Kammari was considered most popular medicinal fern. Species like Rauvolfia serpentina, Asparagus
racemosa, Piper longum, Butea monosperma, Woodfordia fruticosa, etc. were very important NTFPs and
medicinal plants in the area. This area is very famous for the high value timber trees such as Shorea
robusta, Terminalia alata, Alstonia scholaris, etc. many people depend upon the forest resources for
their fodder and food along with fuel and shelter. Plants of different categories have also been recorded in
the field. There are 121 food plants, 122 as fuel wood, 190 medicinal, 40 timber, gum, resin, latex yielding
plants are 19, Bidi (tobacco) rapping plants are 6, plants for tooth brush value are 10, plants for garland,
necklace and amulets are also 16; oil, dye and tannin yielding value are 22, hedge value are 15, plants for
basket and broom as 12, poisonous plants are 15, religious value are 19, for umbrella purpose 8 and
thatching value are 6. Similarly, (Fig.-1) a total of 162 are herbs, 71 shrubs, 134 trees, and climbers 50.

From this study 3 vascular plants are reported to be new to the flora of Nepal. They are:

(1) Cassia alata Leguminosae
(2) Bambusa ventricosa Gramineae(Poaceae)
(3) Bambusa clavata Gramineae(Poaceae)

These species are not recorded in any enumeration catalogues, checklist and other publications,

hence they are considered new to Nepal. Species like Bambusa ventricosa are added recently in the
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Herb 171
B shrub 71
B Trees 140
B Climber 54

140

Fig. 1 Showing plant diversity in Chitwan district

garden of publics and private houses due to its beauty, Cassia alata in the vicinity of houses and in the
wild also. This species is highly medicinal for ringworm and skin problem. Plant is handsome and shrub
or small tree. Some people like to include in their private land as well. But it has no fodder value.
Bambusa clavatum is found in only 1 place and recongnised due to its hairs in the leaf sheath provided
other characters are similar to B. balcooa. Since bamboos are very much use in household purposes, they
may very much face removable for scaffolding, house construction and other purposes. Most bamboos are
planted near by the house and are sold in the nearby market or supplied to Kathmandu. Unfortunately we
could not collect many orchids as season was not favorable but it was noticed that orchids and mosses are
becoming less as they are reportedly collected randomly and sold in the Indian markets in cheaper rate by
the middlemen. But if studies in the right time there may be more than 100 species of orchids in the
Chitwan district alone.

33 species pf plant have been found which are under different categories of thread (CAMP, NPWC
act or forest act, CITIES, IUCN). Out of 436 species enumerated 55 species are rare or they are found rare
with few distributors in and around the district. Thus Chitwan district need to conserve more than 100
species of plants. They are threatened, vulnerable, endangered and heavily collected or damaged by
human encroachment, fire burning, illegal collection and clearance.

At the moment it can be said that the area is in the high risk due to population pressure and invasive
nature of some exotic species such as Lantana camara, Eupatorium odonata and Micantha macronata.
These species are very aggressive dominating most of the forested areas in the Chitwan including
National Park. They are very dominating and creating adverse effect in the population of local tress and
under story cover. Riverside area was found to be rich in epiphytic orchids but in many places trees are
dying. People are collecting herbal plants illegally and there is no sense of conservation of such valuable
resources. Middle men are contacting poor people of the area to gather plants and to buy them in cheaper
rate which later they sell in high price to merchants in India. People have no idea on the cultivation and
domestication of such plants. They cut the trees for their domestic needs and grazing practice is very high
destroying most of the new seedlings of the area. People on discussion take interest on the conservation
but they ignore in practice. It is highly felt that they need incentives and practical knowledge on the
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conservation of forest product. Community forest are said to be active in the conservation but most people
rely on the forest for their all livelyhood. Grass, litters, wood, timber collection is high and mono culture is
in practice. Such practice can effect on the biodiversity conservation and thus forest may become

dominant of single species such as Sissou, Teak, Eucalyptus, Salix, and Cassia etc.

(2)Bryophytic flora

The damp and moist habitat of Chitwan and Nawal Parasi districts can be said successful
accommodator for 75 species belonging to 40 genera of Bryophytes categorized under 27 families. This
includes 2 species from Anthocerotae, 30 species from Hepaticae and 43 species from Musci shown in the
table 1 following. The moss Stereophyllum decorum (Mitt.) Wijk. & Marg and Stereophyllum wightii
(Mitt.) A. Jaeger has been recorded for the first time in Nepal; both found growing epiphytic on the bark of
Sal (Shorea robusta).

Among Anthocerotaceae, represented species like, Anthoceros puctatus. Phaeoceros laevis are
collected at Uppardang Gadhi and Simal Dhap respectivelly are common in their status, but Phaeoceros
laevis was reported in many localities of lowland, Western Nepal.

Among Hepaticae, the family Atyoniaceae has been found included by 3 genera like Asterella,
Plagiochasma and Reboulia species. The most dominant species is Asterella wallichiana and
Plagiochasma articulatum. The report of Reboulia hemispherica of this family has been made only at
Shaktikhor and none of its growth has been observed in other parts of the district. Among the leafy
liverworts, Heterocyphus angustus of Geocalycaceae has been found widely distributed in this district.
Diversity of Jungermanniaceae has been found very wide with the inclusion of Jungermannia tetragona
(Siddhi, 300m), Jungermannia truncate (Uppardang Gadhi, 1,200m), Mylia sp. cf. (Jugedi, 300m,) are
common. Rest of the species of this family is fairly common and still has to be identified. The family
Lejeuneaceae is common in this district and mostly collected from shade and mesic rocks and boulder
stones. Among the Marchantiaceae, Marchantia palmata is the most dominant species recorded from
different localities of this district but the very common species Marchantia polymorpha is recorded only
from Tribeni, Nawal Parasi district and place in the rare status. The rare species Pallavicinia lyellii from
family Pallaviciniaceae is noted from Simal Dhap growing at an elevation of 260m. Previously this species
was recorded from Langtang National Park, Dhunche, at 2,000m growing on humas soil. Cyathodium
tuberosum is common and collected from different localities of the district while Dumortiera hirsuta is
restricted only on the high elevation of 1,250m of Uppardang Gadhi.

Among the Musci, the domination of Fissidentaceae, Hypnaceae, Pottiaceae and Thuidiaceae are
prevalent over this district as a whole. The pre-dominant families are Bartramiaceae, Bryaceae,
Funariaceae and Plagiotheciaceae. Among the existing Fissidens, F. subpalmatus at Chautara, Gadhi and
F. taxifolius collected at Uppardang Gadhi are the rare species and were not recorded from other sites of
Chitwan and Nawal Parasi districts. F. crenulatus has also been found to be rare in these districts and the
record comes only from Bankatta. Rest of the species of Fissidens like F. subbryides, F. javonicus and
others are very common. Among the recorded 3 species of Funariaceae, Physcomitrium eurystomum and
P. japonicum, both were found common in status and are recorded from many sites, along with

Phycomytrium eurystomum. Funaria hygrometrica which is one of the most common species in
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Kathmandu Valley was scarce and very rare in Chitwan district. Only one spot at Gadhi, 1,250m,
provided its record.

Among Hyphnaceae, Hypnum pleumaformae and Isopterigium minutirameum are fairly common
species and are widely distributed in different areas of Chitwan and Nawal Parasi. 2 other rare species
like Hypnum cupressiformae and Ectropothecium sikkimense are recorded from Uppardang Gadhi,
1,200m and from low land Tiger Tops at 280m respectively.

Family Leucobryaceae was found represented by Leucobrym sp. and Octoblepharum albidum of
which the former one is rarely observed at Amala Chuli, at an elevation of 1,000m and the later one from
Badar Khola both growing on rottening logs.

Among the distributed Plagiotheciaceae species, 3 species of Sterophyllym species have been
recorded of which all of them notice common. Polytrichaceae has been represented by Pogonatum
microstomum, the only species collected from Dau Ghat (250m), Uppardang Gadhi (1,250m) and Siddhi
(350m) growing on moist rocks. All the species of Pottiaceae accomodated here have been found common
in status except Barbula tenuirostris. Taxithelium nepalensis is the only species of Sematophyllaceae
observed here. Among the 4 species of Thuidiaceae recorded here 2 species like Thuidium meyenianum
and T. tamariscinum are rare in this district.

Among the recorded species, 27 species have been found rare and the next 15 species could be new
report to the country. Identification of some species is in progress. Total number of specimens collected
this time count 182, which are placed in paper envelops for future research. The percentage of species
diversity of each family of Hepaticae and Musci are shown in Pie chart (Fig.2 and Fig.3).

The most dominant family of Hepaticae is found to be Jungermanniaceae (24%) and the least is in
Calypogeiaceae, Frullaniaceae, Pallaviciniaceae, Targioniaceae and Wiesnerellaceae (3%) respectively.
Similarly, among the Musci the most dominant family is Pottiaceae (17%) and the predominant one is
Fissidentaceae (15%).

About 27 rare species have been recorded including some new reports to the country as a whole. The
Bryophyte sprout starts here normally with the commencement of winter season. So from November to
the end of February can be said to be the best time for bryofloral study in this part. These extensive studies
carried out in 2 different seasons enumerated a list of 75 Bryophyte species of different status levels. The
main factor related to the species richness in this part is bound up with the season and the damp forest
patches. Generally, the rare species were seen in the habitats where the forests were totally undisturbed by
the humans. Though this study was conducted to the best by reaching different remote sites still many

parts were not accessed due to security problems.

(3)Bird fauna

Altogether 219 species of birds from 48 families in Chitwan district. Of the total bird species 2 are
listed in IUCN, 39 in CITES Appendix I, II and III, 33 in NRDB, 3 species globally threatened (i.e.
vulnerable) and 5 species near-threatened as per Birdlife International and 1 species is protected by
NPWC ACT 1973. Out of total bird species, 114 were common, 56 fairly common, 13 occasional, 22
uncommon and 13 rare or scarce. Forest Wagtail Dendronanthus indicus recorded in Madi valley is
vagrant. Overall, a total of 164 species of birds were resident, 58 winter visitors, 29 passage and/or
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Fig. 3 Showing the diversity of Musci in Chitwan district

altitudinal migrant, and 9 were summer visitors. Some of these species are resident and/or winter visitor
or summer visitor and/or passage and/or altitudinal migrant also. 2 additional species have been
recorded in Chitwan showing opportunity to find more new birds in different ranges of this district.

The studies show that 49 species of birds were recorded in Sal and mixed hardwood forest, 31 in
mixed riveline forest, 64 in river and wetland areas, 6 in bushes and grasslands, 34 in open forest/open
country/villages and 38 in Mahabharat ranges. The forest of Mahabharat ranges and Churia hills are the
best habitat for many Nepal's breeding forest birds. It also serves as a temporary staging place for many
migratory species. October, November and December are the best months for the study of migratory and
wintering species. The intensive study of the whole district could not be materialized by time constraints,
political and Maoist insurgency. The present studies could record only 41.64 % (i.e. 219 out of 526 species

of birds) of recorded birds of Chitwan. In the meantime, the studies could record 2 additional species in
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Chitwan. Mountain Scops Owl Otus spilocephalus was recorded at Uparanggadhi (1,275m) and
Dahakhani Ward No.1 (1,205m) on 5 November 2004. Similarly, 4 Crested Lark Galerida cristata was
recorded at Narayani river in Narayangadh (192m) on 31 October 2004. These 2 species of birds are new
additional record in Chitwan.

The first survey recorded 21 flying Black Storks Ciconia nigra along Rapti River at Lothar, in eastern
Chitwan. The second survey also recorded 1 Black Stork wadding in recently harvested rice-paddy field at
Karsinghe and 2 more at Bishazarital on 1 November 2004. The bird is a regular winter visitor in RCNP
and adjoining areas. The species is protected by HMG of Nepal under National Parks and Wildlife
Conservation Act of 1973. 1t is listed as Endangered (E) in National Red Data Book (NRDB) and cited in
Appendix II in Convention on International Trade in Endangered Species (CITES).

Both studies recorded Mallard Anas platyrhybchos and Peregrine Falcon Falco peregrinus listed in
Appendix I of CITES. Similarly, 27 other species of birds listed in Appendix II and 6 species in Appendix
III of CITES were also recorded during the surveys.

5 species Pallas's Fish Eagle Haliatus leucoryphus, Lesser Fish Eagle Ichthyophaga humilis, Grey-
headed Fish Eagle I. ichthyaetus, Peregrine Falcon Falco peregrinus and Black Stork Ciconia nigra listed
as Endangered (E) in NRDB were seen during both surveys in Bishazarital and nearby area of
Narayangadh.

Lesser Spotted Eagle Aquila pomarin was recorded in both surveys in Bishazarital and
Uparanggadhi in Mahabharat range. Lesser Adjutant Leptoptilos javanicus was found in both surveys in
Bishazarital. Both of these species are listed as vulnerable (V) in NRDB. Another, 26 species listed as
Susceptible (S) in NRDB was also recorded in the surveys.

3 species Pallas's Fish Eagle Haliaeetus leucoryphus, White-rumped Vulture Gyps bengalensis and
Lesser Adjutant Leptoptilos javanicus are listed as globally threatened (i.e. vulnerable) and Oriental
Darter Anhinga melanogaster, Asian Openbill Anastomus oscitans, Red-naped Ibis Pseudibis papillosa,
Lesser Fish-eagle Ichthyophaga humilis, Grey-headed Fish-eagle I. ichthyaetus are listed as near-
threatened in Birds to Watch 2 by Birdlife International. Pallas's Fish Eagle and Lesser Adjutant are listed
as Vulnerable (V) by IUCN- the World Conservation Union.

Chitwan, the central Terai, contains the first National Park of Nepal and it is declared as the World
Heritage Site in 1984. It also contains the second Ramsar site, Bishazarital. The whole district is the
treasure of natural wonder, which contains many species of rare and endangered fauna and flora. It is the
staging and breeding ground of many resident and migratory birds and other animals. This is the heaven
for both animals and human beings. Enthusiastic natural scientist and nature lover can find ample
opportunities for their research and quest for peace. The bio-diversity conservation of this area is a model
to the World for human civilization, which attracts the attention of all wildlife conservationist and nature
lover. It provides an ample opportunity of income generation among ethnic people by attracting many
nature lover, wildlife and Eco-tourism.

(4)Butterfly

The emergence of butterflies in lowland readily follows the warming conditions of the atmosphere,

which is important for the growth of the plants on which these insects rely upon. A stepwise emergence of
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individual species starts from March to November. The wet months like July and August represent the
maximum level of diversity of species in this district. Post-monsoonal species are generally dry and worn
out. Bright and fresh species can be observed from June to September. Most of the rare and uncommon
species go into hibernation during the extreme cold months of the year. Their re-appearance starts with
the rise in temperature from March on. The adults of forest species readily take to wings during hours of
bright sunshine or large numbers may be found congregating on moist ground near that generation
overlap. The common Grass yellow (Eurema hecabe), Indian Tortoise shell (Aglais cashmirensis) etc. can
be taken for examples.

The forest and grassland form of butterflies stands distinctly apart. Truly polyphagous species are
uncommon, but oligophagy and monophagy mark extreme specialization. Certain groups are bound up
with specific families or even genera of plants (Mani, M.S. 1986). The Lauraceae are the food plants for the
larvae of Chilasa ssp., Graphium species etc. Papilionaceae are the larval food of Colias fieldii and C.
erate. Similarly umbelliferae for Papilio macheon. Crucitere for Pieris ssp. and diverse grasses for many
satyrids.

Seasonal dimorphism can also be noticed among the butterflies of Chitwan. Such dimorphism is
generally related to the differences in temperature prevailing during the larval-pupil period. The adults of
the spring generation differ often very conspicuously from those of summer generations in color and
markings of the wings. The winter forms generally agree with the local forms in cooler localities and the
summer forms resemble those of warmer localities. Such type of variations can be observed in Precis
almana (Peacock Pansy) and some other Nymphalids and Satyrids. Continuous variations in color and
markings are very common among Melanitis leda (Common Evening Brown).

Pieris brassicae (Indian Cabbage white), Eurema hecabe (Common Grass yellow), Danaus genutia
(Plain Tiger), Jamides celeno (Common Cerulean), Euploea core (Common Indian Crow), Zizeeria maha
(Pale Grassblue), Precis iphita (Cholate Pansy), Vanessa cardui (Painted Lady), Vanessa indica (Indian
Red Admiral), Catopsilia pyranthe (CommonEmigrant) and Neptis hylas (Common Sailor) are the most
common and popular species in every parts of Chitwan during the month of December.

The various forms of habitats for the butterflies were visited in most of the areas of Chitwan District.
This include, forest, cultivated land, villages, lakes, open areas etc. The interesting diversity was observed
in the open areas of a dense forest. Species of Precis, Danaus ssp., Ypthima ssp., Cynitia lepidea, Delias
species, Athynia ssp., were spotter in such localities. Most of the species recorded during this month are
common in status. The uncommon Delias agostina once was seen flying at the dry river bed in
Shaktikhor, ward No.1 of Chitwan District. Melanitis leda (Common Evening Brown) was abundant in
dark forest lying especially inside the Royal Chitwan National Park. Species like Leptosia nina (Psyche),
which was common in Simal Dhap was found occurring only in certain localities of Chitwan District.
Colias species, Pieris brassicae, P. Candia, Eurema ssp. and some skippers were in majority in those areas
where agricultural practices are conducted. Danaus genutia (Plain Tiger) was abundantly seen in Naya
Basti village where the forest is almost cleared up except the remaining scantly patches. Danaus
chryssipus (Common Tiger) and Ariadue merione (Common Caster) were also common in this village
though this village is dry and scarce of water. Buddleija, Calotropis and Eupaterium oppositum are the
common vegetation types observed in this locality.
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Precis atlites (Gray Pansy) and Eurema hecabe have been found the dominant species in
Barahampur Village. The forest condition of this village is very moderate with high degree of
deforestation rate. This area has heavy human pressure still provided the list of 19 species of butterflies all
common in status.

The Royal Chitwan National Park was visited for couple of times in connection to our study
purposes. Supplemented with the required permission for collections, species like Nymphalis canace,
Melanitis leda, Argereus hyperbius and 2 species of Danaus were traced out inside this park. This park is
well represented with dense forest mainly of Sal (Shorea robustra) domination. Different habitat types are
found in this forest which includes wet and damp areas, heavily wooded part, open areas, riverine forest,
grasslands and dark areas where satyrids are abundant. Being the month of December, which virtually is
the cold month, lacks the rich diversity of butterflies in dark and damp parts of this park. About 17 species
of butterflies were recorded at the Kasara of the Royal Chitwan National Park during the month of
December.

The Highest species representation was recorded at Megauli and Tigertops areas where 28 species of
these day fliers were observed. Only 1 specimen of Papitio epycide in damage form was repoted. A single
specimen of Zemeros flegyas was seen but in damaged form. These species were almost ready for
hibernation.

Khageri Khola, the Naya Basti area, also ranked good for the late form species. Among the reported
22 species, Ixias pyrene, Danaus genutia, Papilio polytes, Catopsilia pomana, and Vanessa indica were
indeed with fresh forms. This generation might be the last one till the start of the next season in March.
Orsotrioena medus in drier form were abundant in most of the visited areas. Beeshazari Taal, a well know
wetland, also can be said a moderate area for butterflies having the list of 22 species almost all of common
status. Delias hyparete, a Pierid, was observed here in fresh form. Jamides alecto, J. celeno and J. bochus
all lycaenids, were seen sharing the same habitat types in Beeshazari Taal. The smallest Freyeria trochilus
also exist here. The only representation of Papilionids in this lake is the Papilio polytes, which is widely
distributed in other areas of Chitwan as well.

Lamitaal, the next lake, provided a list of 16 species all of common status. Nymphalis cance which
was not reported in other areas exists here only in this month of December. With the content of clear
water, this lake has good forest around Precis almana; Neptis hylas and Athyma are the most poplular
species in this part.

Madi, a small village, across Rapti river accommodates 15 species of common butterflies in the
month of December. Orsotroena medus in its dry season form was abundant in this month. Cynitia
lepidea was observed but of late season form. Few fresh specimens of Gonepteryx rhamni and Cupha
erymanthes also exist here.

The sandy bank of Narayani River near its forest edge was found to be an interesting habitat for
hundreds of Melanitis leda (Evening Brown) which is also common in other parts. About 24 species of
butterflies thrive here in December. Papilio demoleus, Eurema blanda, P. polytes romulus, P. polytes
polytes and Euploea core also are accommodated here.

Devghat housed 21 common species of which Cynitia lepidea is the notable one. Likewise Bagmara
Buffer Zone forest was interesting to represent Precis lemonias and excessive number of Vanessa indica
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besides other popular species. Pantoporia hadonia was also common here.

Shaktikhor was still good for butterflies in December. A Long list of 35 species was prepared here of
which Anapheis aurota, Ariadne merione, Castalius rosimon, Delias agostina, Athyma opalina, Delias
belladonna, Ixias pyrene, Appias lyncida, Lampides boeticus, and Delias thysbe are notable in this part
comparing other localities. Anapheis aurota, Precis lomonias, Delias hyparete, Catopsilia pomana and
Euploea mulciber were also reported from Simal Dhap and adjacent areas. Danaus melissa and Delias
belladonna also exist here.

In Chitwan as in other parts of the country, butterfly population can be found much in the eastern
part, in the hills, at the edges of Mahabharata, and the Reu and Rapti river vicinity. Many interesting
butterfly could be observed along the route. Chitwan district may have more than 300 species of butterfly
though Mr. Smith (1997) has reported 247 species which were the out come of his survey near by the
resorts and hotel lodges in the national park. He has not traveled outside the national park and more
specifically in the Mahabharata and Churia of this district. In the settlement and remote areas butterfly can
be seen in the kitchen garden and ornamental gardens. Our result has limitation of autumn season only as

we were hampered by the political disturbances. However, the number we recorded is satisfactory.

(5)Insect

Most of the previous works are confined on the population and habitat study of the wildlife,
flowering plants, butterfly and dragonfly in Chitwan district in and around the RCNP. Very limited study
on insect has been done in this area (Table 1)

44 species (Col: 20; Diptera: 7; Hemiptera: 10; Hymenoptera: 6 and Dictyoptera: 1 species) of insect

Table 1 Species Records in Nepal/NHM/Chitwan District

Group Nepal NHM Chitwan Present record in
Chitwan
Algae 687 106 --- -—--
Fungi 1670 616 --- 4
Lichen 465 55 --- -
Bryophytes 853 400 - 75
Pteridophyte 534 - 13
Flowering plant | 5034 1034 500 450
Insect 5052 500 200 64
Butterfly 643 565 247 140
Fish 186 100 126 (ca) 18---
Amphibians 51 26 --- -
Reptiles 126 43 49 22
Birds 860 560 525 219
Mammal 181 85 43 39
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pest from Chitwan was published in "Reference Collection of Insect” with the collection of Nepal
Agricultural Research Council (NARC) edited by Joshi and Manandhar (2001). Accovatti et al. (1989)
reported 16 species of Tiger beetles (Cicindela ssp.) from Royal Chitwan National Park and its periphery.
Shrestha et al. (1995) did study on insect pest of Bharatpur town areas; Thapa (1985, 1993) and Thapa et
al. (1995) studied on insect pest of Rampur, Chitwan District. And some of the Japanese pioneers studied
the Dipteran fauna from Royal Chitwan National Park and suburb of Chitwan district are as following
(Kanmiya 1994, Kurahashi and Thapa, Nishida 1994, Iwasa and Thapa 1994, Shinonaga and Singh 1994).

About 107 species (Coleoptera: 60; Hemiptera: 28; Orthoptera: 15; Dictyoptera: 3 and Isoptera: 1
species) in First phase and 149 species (Coleoptera: 103; Hemiptera: 29; Orthoptera: 14; Dictyoptera: 2 and
Isoptera: 1 species) in second phase. Chitwan district is surrounded by Mahabharata range and Churia
hill. First phase covers the areas of Churia hill where as second phase covers both Churia, Mahabharata
range and flat land as well. Thus it is a valley (Bhitri Madhesh).

This region exhibits both tropical and sub-tropical climatic type of insect. Majority of them are
tropical climatic or oriental origin.

Study of plants which related with monophagus and polyphagus insect fauna was also recorded
during this period. Monophagus species are uncommon and polyphagus species are common in status is

known in this region.

A remarkable list of 256 of insect species could be reported in the present paper. Out of that 71 insect
species (Col: 42; Hemiptera: 16; Orthoptera: 10; Dictyoptera: 2; Isoptera; 1) exit in both phase (Fig. 4). And
36 insect species (Col: 18; Hemiptera: 12; Orthoptera: 5 and Dictyoptera: 1) recorded only in the first phase
(Fig. 5). Where as 78 insects species (Col: 61; Hemiptera: 13; Orthoptera: 4) were recorded in the second
phase (Fig. 6) which is the addition to updating the listed result of the first phase (Table 1), thus a fruitful
result came up in second phase comparing with first phase.

There were altogether 130 genera and 185 insect species in 34 families including 117 Coleopteran

species in 16 families, 45 Hemipteran species in 11 families, 19 Orthopteran species in 4 families, 3

Coleoptera
Hemiptera
O Orthoptera
Dictyoptera
® |soptera

Fig. 4 Insect species existed in both phases in Chitwan district
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Coleoptera
B Hemiptera
D Orthoptera
B Dictyoptera

Fig. 5 Insect species exit in first phase

Coleoptera
B Hemiptera
O Orthoptera

Fig. 6 Insect species exist in the second phase

B Coleoptera
B Hemiptera
O Orthoptera
O Dictyoptera
™ |sopteran

117

Fig. 7 Insect species representing the value species diversity in Chitwan Valley
Dictyopteran species in 2 families and 1 Isopteran in 1 family(Fig. 7). All are recorded from forest,

grassland, riverine evergreen forest, wet land, flooded plain, shaded and damp areas and cultivated area.

This provides preferable habitats for such terrestrial and aquatic insect fauna in this district. Realizing the
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importance of ecological study to understanding the relationship between plant and insects, about 54
species of their related food plants were studied during this survey.

Out of 185 insect species, 15 species (Col: 13; Hemiptera: 1 and Orthoptera: 1 species) were
categorized as rare in status because they were very much limited both in distribution and number of
individuals. 24 species (Col: 16; Hemiptera: 7; Orthoptera: 1) were uncommon in status that were less in
number of individual and unexplored in this season and 54 species (Col: 32; Hemiprtera: 16; Orthoptera: 4,
Dictyoptera: 1 and Isoptera: 1 species) are abundant or most common in status. Rest of them was common
in status. The common and most common species exists in this region having ability to survive within the
parameter of limited vegetation and habitat condition. Frequency distribution of family is given in Fig. 7.

Most insect species are found in terrestrial habitat although both terrestrial and aquatic ecosystem
was investigated during the investigation.

Among the visited area, species richness was found in Shaktikhor, located in foothill of Mahabharata
range and northern side of Chitwan district. This area provides a diverse ecosystem like riverine forest,
mixed forest, open land and hill top and an altitude ranges from 355m up to 1,900m of Mahabharata. A
total of 94 insect species (Col: 59; Hemiptera: 22; Orthoptera: 10; Dictyoptera: 3) represents the Shaktikhor
areas. Olenecamptus indiana, Cerogria nepalensis, Macro chemus guerinii, Diapromorpha melanopus
and Aphodius rufipes are the rare species of this area, not existed in other locality. Poecilocerus pictus,
Attractomorpha crenulata, Eusarcocorus ssp., Clovia conifer, Brumus saturalis, Haplosoma ssp., Haltica
ssp., Apoderus sissoo, Onthophagus tragus and Oniticellus cinctus are frequently occurs in this area. The
dominant and most common species Brumus stauralis, Haltica ssp., Haplosoma ssp., Sitophilus oryza,
Cicindela sexpunctata, Onthophagus tragus, Oniticellus cinctu (Col.), Clovia conifer and Eusarcocoris
ssp. (Hemptera) of Shaktikhor, was frequently distributed in Chitwan district in forest, riverine forest,
grassland and cultivated areas.

2 species Haplosoma unicolor and H. costaipennis are monophagus insects. It depends on
Clerodendron viscosum, shrub of inner forest. Likewise Calotropis gigantea grows along the flooded plain
of river and open land is also specific food plant of Poecilocerus pictus and Clovia sp. are recorded only
in Bankatta (Madi) and Siddhi village of Shaktikhor. But Poecilocerus pictus species distributed through
out the tropical region of Nepal occurs in similar habitat (Shrestha et al. 2002). Popillia pulchripes is
common beetle found feeding the nectar of Clematis montana, Calotropis gigantea and Hibiscus
rosasinensis in this reason and Oides bipunctata a rare species not known from other locality of Chitwan
district. Mylabris orientalis and M. phalerata are common species, have been found in this area. The local
people mainly Chepang community used this insect as a medicine in-case of dog bite.

Among the 6 species of Aquatic bug, Euodus communis is uncommon in status, confined this area.
And 2 species of Ranatra, Laccotrephes maculata and Cylindritethus scrutator are found fairly
distributed in forested area of many localities, where as Hydrometera vittata are collected from the moist
gravelly area of Kayar khola.

Shaktikhor area is also representing the 5 species of economically important pest of tree
Olenocamptus bilobus, Xylotrechus quadrates, Demonax albicinctus, Macrochemus guerinii and
0. indiana, rare and common in status. Among them M. guerinii and O. indiana are rare and exist in
Sidling (500m) and Chandibhanjyang (1,400m) of Shaktikhor respectively. Xylotrechus quadripes was
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found in Shaktikhor. Olenocamtus bilobus not only in Shaktikhor but also found in Ratnanagar and
Pandavnagar (Madi) during the second phase.

According to present study highest insect diversity was found in the family Scarabaeidae
(Coleoptera) which accommodate maximum number of at least 33 species of insects. Out of them 28
species inhabits in dung piles and rests of them are in forest. Catharsius sagax, Caccobius unticornis,
Onthophagus taurinus, O. politus, Onitis falcatus, O. siva and Aphodius rufipes are the rare Coleopteran,
exist in most of the forest area of Chitwan district. Onthophagus politis and Coccobius unicornis are tiny
dung beetles about 3mm in size were collected from Balmikhi Ashram forest in dog’s excrement, where as
Onthophagus tauranus exist only in Bankatta village, collected from human excrement. Onitis siva is new
report to Nepal, recorded from the forest of Bishahazara Tal and Tiger Tops. Both species inhabits in
Rhino’s dung found in company with Aphodius rufipes. Baghamara Buffer Zone forest of RCNP
represents 2 Genera and 3 species of dung beetle inhabit in rhino’s dung. Among them Catharsius
molossus is not noted in other localities of this region, whereas 2 species is known from Bishahazara Tal
forest and Reu river bank too.

Bhishazara Tal is well known wet land of this district, provides a list of 37 insect species. All are
common in status. Laccotrephes rubber, Cylindritethus productus and Sphaeridium discolor are the
common aquatic insects of Bishazara Tal. Sphaeridium discolor is a Hydrophilid beetles have an
interesting habitat. Adults are collected from Rhino’s dung, found in company with Onitis sp. and
Aphodius sp. This species is a common species of the Chitwan district, but recorded as a new report to
Nepal. Onitis species represent usually the low land of Nepal.

Royal Chitwan park area rich in ento- fauna accommodates about 70 species of insect (Col: 44;
Hemiptera: 12; Orthoptera: 11; Dictyoptera: 2 and Isoptera: 1 species). Park representing the diverse
ecosystem like mixed forest, riverine forest, grassland, wet land, damp and shady areas and sandy bank of
river which is the preferable habitat for existing the insect diversity. Rare species of forest area are
Coccobius unicornis, Onthophagus politis and Onitis siva where as uncommon species of forest are
Physoryhnchus marginalis, Cicindela octonotata and Onitis singhalensis as well. Onitis singhalensis is
found in Bhalu kh. of Kasara from rhino’s dung while it is also reported from Babai valley of Bardia
District, inhabits in cattle dung (Shrestha et al. 2003).

Oxya velox, Ergatettix tarsalis, Apalacris varicornis (Orthoptera), Cydnus maurus (bug),
Neocollyris redtenbachari, Brumus saturalis, Cherida ornata were recorded from the grassland of Lami
Tal and adjoining areas. Most commonly recognized species of the forest area are Iphita limbata,
Physopelta schlanbuschi, and Onitis subopacus. Former 2 species of bug are recorded from the area of
Kumrose, Bachhauli, Bhalu kh., Rapti river bank of Tiger Tops, Kamal Tal, Ghatgain Post, and Balmikhi
Ashram forest. These species are distributed through out the year in the tropical region of Nepal.
Probably, due to the lack of seed, both Iphita limbata, Physopelta schlanbuschi are found sucking the
rhino’s dung in the forest of Jankauli buffer zone forest during first phase. Riverine ecosyatem of this park
area provides an interesting insect, inhabits in sandy bank along the forest. Schizodactylus monstrosus a
sand cricket and Gossypium depressus a seed like beetle inhabits only in sandy bank, found in the bank of
Reu River and Rapti river of Tiger Tops respectively, are representative and rare species of this park.
Former is reported only from Biratnagar, East Nepal.
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Tiger beetle (Cicindella), predator, belong to the popular family Cicindelidae of Coleoptera has
world wide distributed except Antarctica and Tasmania. About 9 species exist in riverine belt of this
district. All are common in status except Cicindella sexpunctata, are most common species. Among them
only Neocollyris species inhabits in dense forest. C. sumatrensis was found in company with C. angulata
on moist sandy bank of Sunbhadra and Punbhadra River where as C. grammophora recorded in muddy
bank of ghol of Reu River in Bankatta (Madi). Like this C. chloris and C. funerea are superficially
resembles.C. funerea exhibits similar habit but separated by micro habits. C. chloris was found on wet
sandy and gravel areas on open river far from the forest area of Reu river, Punbhadra and Sunbhadra
river where as C. funerea was on sandy bank of Dhakre kh. Within the Tiger tops forest, C. grammophora
is also distributed in Babai valley (Bardia district) and Karnali region (Shrestha et al. 2002, Shrestha et al.
2003).

Village and cultivated area are also good for insect diversity. Insect like Mantis religiosa,
Periplaneta americana (Dictyoptera), Gryllotalpa africana, Ergatettix tarsalis, Captotettix latifrons,
Liagryllus species (Orthoptera), Nephotettix species, Leptocoriza species, Cimex species (Hemiptera),
Ophionea indica, Paederus pubescens, species of Coccinelids, Tribolium castaneum, Monolepta signata,
Aulacophora species, Haltica species, Sitophilus species, Onthophagus species (Coleoptera) are
uncommon, common and most common in status. And are prevalent species occurring in human
settlement and cultivated area often in the forest areas.

According to the present study highest insect diversity was found in the Order Coleoptera and
steadily decreasing towards the Order Isoptera with record of Col: 117 species; Hemiptera: 45 species;
Orthoptera: 19 species; Dictyoptera 3 species and Isoptera: 1 species at all (Fig. 7).

Considering diversity of the insects, Chitwan valley can be judged as one of the best places where
preferred habitats for diverse species can be observed. Due to the presence of varied floral component and
warm climatic condition, insect of different status can be found here. Being an unexplored site for insects,
Chitwan valley still houses insects of different categories and status, new species and sub-species of into-

fauna can be explored here if the study is done in more details.
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