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Changes of sedimentation in the inner parts of Ariake Bay and Isahaya Bay after the closure

of gates of the dike by the reclamation project in Isahaya Bay

Research project on the environment and ecosystem of Ariake Bay
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In the inner areas of Ariake Bay and its inner bay, Isahaya Bay, large scales of red tides have occurred frequently in
autumn, hypoxic water has been formed in summer, and the benthic ecosystem has declined markedly since the late
1990s, although the amount of nutrient input from the coastal areas to the bay has shown no signs of increase, even
decreased slightly. Our research group have studied the water quality and benthic environment and ecosystem in the inner
parts of Ariake Bay and Isahaya Bay since 2001. In this study, we focused on the influence of closure of the gates of the
dike in April 1997 on the tidal currents and water structure not only in Isahaya Bay but also the inner parts of Ariake Bay
widely, and conducted the surveys to monitor the recent changes of bottom environments in these areas. The results of the
surveys revealed the accelerated deposition of mud in Isahaya Bay and the center parts of the inner areas of Ariake Bay,
transportation of large amounts of suspended fine particles contained in the effluent from the reservoir inside the dike in
Isahaya Bay to Isahaya Bay and the almost whole area of the inner parts of Ariake Bay, and the presence of two different
water mass  (highly turbid water located in the inner parts of Ariake Bay and Isahaya Bay and transparent water that

entered from outside Ariake Bay).
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Vegetation conservation of the Tambara Moor in Gunma Prefecture

—A monitoring of vegetation changes for the last 20 years—

Project for vegetation conservation of the Tambara Moor
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Hosta albomargiiata RN 1 - m I 2 2 I - - - 1 I - 14 T mE 1 4
i var. F RIS 1 - vV m - - - - I m - I - -
Thelypteris nigponica var. borealis AT s T 2 o - - - I - - I - m I o - - - -
Hyprum plumae orme IAS & i r - - - - - - - o - - - I I 1 - - -
Sphagnum squarrosum waasxXody o - 1 S - - - - - - T - - -
Thelvpteris palustris A S 18 - I Ll 1 - . - I - I I - - - - - - -
Betula platyphyila var. japorica e A - 3 I Ll - - . - - - - I I - I I - - -
Osmunda_japorica A o - 1 - - = . - - - - - I - - - - - -
Gentiana trifbra var._japonica A M - - - - - - - 1 - - - - o - - T - - - -
Hebniopsis orierntalis oo Vasihw 1 1 - - - - - - - - - - - I - - - - - -
hari var. A - - - - - e . - - - - - - I I I I - - -
| Aster gletini var. hondoensis Ex s r - o I - - - - - - - - - - - - - - -
Rbws ambigus DL r - 1 - - . - - 1 - - - - - - - - -
Polygonum thunbergii =Vl - - 1 - - - - - - - - - - - - - -
Carex pisiformis TR B DR 1 - - - - - - - - - - - - - - - - - - -
\Dicraro dontium japoricurn P = 1 - - - - - - - - - - - - - - - - - - -
Clettra barbirervis DEL- >4 1 1 - - - - - - - - - - - - - - - - - -
Lycopodium obscuruim HAR RN I - - = - - - = - - - - - I - - = - = -
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Tambara moor is located northern part of Numata city, Gunma prefecture. Because the moor was getting arid, we
investigated the vegetation of the moor from 1989. A dam was constructed across an artificial channel, boardwalk in the
middle of the moor was eliminated, and trees of llex crenata var. radicans were felled. The investigation was carried out
to examine the effects of those three operations and the current status of vegetation. We have divided the wetland into A
to F sections, and plant species composition and distribution, measurement of underground water table, water and soil
chemical analysis was performed. Moor was found recovered at A and D sections due to the operations of boardwalk
elimination and the felling of Ilex trees; however, some parts in those sections were also found changed due to water from
the stream and inflow of earth and sand. Section B and C are a little oligotrophic and the best part of wetland vegetation
has been reserved. Section E was found recovered to the wetland after the construction of the dam. Shrub vegetation has
been expanding at section F. Overall 20 years changes were summarized that each section showed changes different from

each other and arid areas showed recovery to the original wetland vegetation.
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One of the check dams was removed from the Shigekura-sawa, the tributary stream of the Akaya River, for the
restoration of riparian ecosystem. This study aimed to develop the methods to monitor and estimate the recovery of
riparian vegetation after the check dam removal. Additional three tributary streams were selected in the drainage basin of
the Akaya River to compare with the Shigekura-sawa. We surveyed river-bed gradient, distribution of riparian
topographies, and distribution of plant communities in each stream. The surveyed streams were divided into below three
types of reaches; reaches with check dams, reaches without check dams, and reaches with broken check dams. Each plant
community in the streams was established on the particular riparian topography indicating particular disturbance pattern
of the ground surface. In the reaches with check dams, the V-shaped river-bed had been buried by alluvial deposits and
had changed to the flat and wide river-bed. Pioneer shrub and herbaceous plant communities were dominant in those
areas reflecting sunny and unstable site condition. On the other hand, habitats of typical riparian communities were
disappeared by burial. The plant communities which appeared in the reaches without check dams were able to be used as
the indicator community to estimate recovery of riparian environment. Appearance of indicator communities could not
be estimated by the monitoring of permanent plots. It is necessary to monitor the distribution patterns of riparian
topography and plant communities in the whole reach where the check dam was removed, comparing with the reaches

without check dams.
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Research on Sika deer which inhabits the al pine zone in the Southern Japan Alps
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For Sikadeer (Cervusnippon) which inhabits the sub-alpine zone in the Southern Japan Alps, the behavior tracing
survey by GPS collar was carried out. Kitazawapass (2,030m) inHase, Inacity (Nagano Prefecture) whichwill touch
Yamanashi Prefecturein October, 2009. Four adults deers (3-males, 1-female) were captured in the evergreen coniferous
forest of the surrounding sub-alpine zone lower part, and GPS collar was equipped with and released. Four individuals
showed a completely different move pattern, and two deers containing a scalpel individual moved to the Mibukawa
valley, one deer moved to Mukawa, Hokuto city, one deer moved to the Noro river Hirokawarafield, and the winter was
passed. Vertical movement of the spring in the action area of summer from a wintering range was seen in June, the
Erman's birch (Betula ermanii) belt of the sub-alpine zone upper part was used during the summer, and Vertical
movement of autumn was seen in October. The detailed move course of the each object became clear by using GPS
collar.
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Field survey and conservation genetic research of endangered plants in Amami Islands

Research Group for Endangered Wildlife of Amami
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We made the field survey and the analysis of the genetic variation of some red-data plants in Amami Islands, the
middle of Ryukyu Islands, Japan. The aim of this research was to show the basic data of the present state of the wild life
of Amami Islands. The materials were the following genera: Asarum (Aristolochiaceae) , Lilium (Liliaceae) , Swertia
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Rana ishikawae, a Rana Frog Endemic to the Ryukyu
Islands. Proc. Japan Acad., 55, Ser.B.

Ishikawa's Frog Rana (Odorrana)ishikawae is an endangered species endemic to Amami Island and Okinawa Island,
whose ecology is mostly unknown. In order to provide essential ecological knowledge for the conservation of this
species, we revealed 1) breeding season, 2) home range of adult individual, and 3) dispersal distance of tadpoles. Their
mating call was recorded from late January till May with a peak in February to March. By tracking 12 individuals by
radio telemetry, we revealed that adults stay around a certain stream during breeding season. In non-breeding season,
they repeatedly changed their refuge within a few hundred meters near a stream, spending a few week at each refuge.
During larval period, they flowed down for 90 m in a year. It was indicated that conserving streams and its surrounding
forests, especially within 500 m from the stream, is important for the conservation of this species. The quality of forests
should be highly concerned because availability of refuges and stability of stream flow were suggested to have large

effects on the survival of Rana (Odorrana) ishikawae.
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Effect of supplemental perch site and mowing the grass

on creation hunting site of Gray-Faced Buzzard

Iwate university convention of regenerate ecological system on farming village
Atsuki Azuma, Shirou Kawamura, Yuriko Kawabata, Eri Kaneko,
Takuma Itokawa, Yuuki Horie, Hirohisa Murakami
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Gray-Faced Buzzard, is migratory bird, come Japan for breeding. Their habitat is decreasing because of land

development and rise of out of cultivation farmlands. Previous studies suggest that hunting site is particularly important

for conservation of this species. The factors of their favorable hunting site are having perch site around farmland and

ratio and height of grass around perch site is low. So, in this study, we try to create their hunting site artificially by

supplemental perch site and mowing the grass, and evaluate the effect of this conservational method. The result, on one

experimental area, their hunting is confirmed a number of time, there is working as favorable hunting site. But, on

another experimental area, their hunting is not confirmed at all. This conservational method is effective in creation of

hunting site for Gray-Faced Buzzard under a certain condition. But, it is suggested, the necessity of considering the site

of practice area, on the basis of location of the nest and effect of another raptors, etc.
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Japanese murrelet is small seabirds, endemic to the sea around Japan. The population is decreasing, in need of the

conservation. In this research, we mainly surveyed the distribution in the inshore area and detected new unreported

breeding sites of this species.

Japanese murrelets were observed in January to July by survey from the fishing boat, increased February to May;

breeding season of this species. The distribution of this species was ranged inshore area south to west of Miura peninsula

and was concentrated at southwest of Jogashima. We observed 9 groups of flock accompanying chicks, at the current

front in this area.

We cannot discover any breeding sites in this area, however, the additional surveys are needed to declare possibility

of existing of breeding site in this area. In the end, we suggested the concrete methods and problems for the conservation

of this species.
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We investigated temporal change in distribution of exotic ants and the effect on a native avian community in
Minami-daito Islands. As a result, in the same way to the previous research, the distribution of Pheidole megacephala
was the most abundant in compared with other exotic ants but the number of distribution point decreased in 2009 than in
2005. The distribution of Anoplolepis gracilipes which had large and serious effects on avian community was hardly
changed. On the other hand, the distribution of some exotic ants that are Pheidole bugi and Ochetellus glaber became
widespread. The distribution of Camponotus daitoensis could not be confirmed and it was estimated the number of
individuals was very few in Minami-daito islands. In the investigation for arboreal ant community, ants were not present
more than half investigated trees and in most of trees some ants were active on, P. megacephala was abundant. These
results indicated the effect of ants on survivorship and reproductive success of native avian species was not serious.
Distribution pattern of exotic ants was easily and quickly changed and this showed stability of ecosystem in oceanic
Islands tended to be fragile. After this, it is necessary to continuously investigate distribution pattern of exotic ants to

protect native avian community.
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FEUD A (Ma) mpfL 3 — — —
HUD 5K mg/L a4 52 6.2 —
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UABAA (PO mg/L o1l 0o | oni | -
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E(Fe) me/L 02 — 10 146
FIH =7 L {AD mg/L — 027 013 041
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K2 AUTERER 2 BEIEONKESIHER
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2E ¢ | 163 252 147 204
E- 1. 4 100 oot 190 100f
pH 752 781 712 852
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23 Cidnd mg/L — D04 — 003
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BRARER(T L VT ERAFS % B30mS/mIZ % L
I AFHEIE53mS/mE F o 1o, FEFBIRERT
Sx BICHARTE - BA 4 v OFFET TV 5
HRENEH W L2 RLTWVWS, LEAMBEER
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ELAVTERGFE X BOER TR oT, LD
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WWHEKTELTWD EBxbND, ThI DA, B
T, N YL BRITRFE 2 BOKE P ER
FHEVIRIRNMERICH 572, ~ 73T DA, i
IOV TERER L RFEx BOERIT o
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0.02mg/L~0.06mg/L C¥-¥J 92 & 0.03mg T E ik =F
HOEEIE.12mg/LOV/ALL R T - 7=,
FERFBO4S>DOWPERD ) BK-ATBRENE
KBRWVEMIZHDICHELLT, BREE mﬁ
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A DN NN A G [ Ao Rl
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Tholz, D ABEAF N HOW I ERFE CTHRI
LB CIxe ) 77 v FROL RO RN &
< THHEMICH D Z LR ST,
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MHEEHLIEY S H T LOPEICEIT IO
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The Aldrovanda vesiculosa habitat at Hozoji pond in Hanyu City, Saitama Prefecture, has been designated as a
national natural monument since it is the last natural habitat of Aldrovanda vesiculosa in Japan. Since 1965 the water
supply to Hozoji Pond has been depleted by groundwater pumping to obtain drinking water for increased human demand.
Further, environmental degradation caused by land reclamation and development on the periphery of Hozoji Pond
accompanied by an increased number of bullfrog tadpoles and crayfish, which are alien species and feed on Aldrovanda
vesiculosa, resulted in extinction of the species in the wild.

This study presents a finding obtained by comparing the quality of water in which Aldrovanda vesiculosa was
successfully grown by members of the Mujinamo preservation group to the aquatic environment at Hozoji Pond.
Measurement of water transparency, specific electric conductivity and the content of anions and cations showed that the
water used by the Mujinamo preservation group members was cleaner than the water at Hozoji pond.

Although the swamp had been turned into a closed system, the former flow of water at Hozoji Pond was
re-established by daily operation of a flood protection pump at the south side of the swamp. The water quality at Hozoji
Pond was not worse than expected, and it seems to be improving from its worst condition. We believe that it is important
to secure and maintain the flow of water in the marsh by Hozoji Pond by running the pump continuously. In order to
preserve Aldrovanda vesiculosa for the future we must search for ways to allow it to coexist with various organisms in

the wild and to protect it from animals that feed on it.
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The fundamental study of vegetation and geomorphic process to landscape conservation
in Kamikouchi National Park, special protection area

Research Group for Natural History in Kamikochi
Motohiro Kawanishi, Shuji Iwata, Shingo Ishikawa, Nobuo Yamamoto,
Hiroshi Shimazu, Masayuki Seto, Nobuhiko Wakamatsu, Yasuhisa Kaneko

ESLARRBIREHXICHEE STV 2 LS HIOFE TRV & Z DJEINIE, FReD T B SRMED &V A
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Kamikochi valley, National Park special protection area, is extremely important area that natural landscape is remaining.
Although riparian vegetation composing main part of the landscape is maintained by flood of Azusa river, the dynamics is
being lost by artificial alteration for visitor's safety. This study based on the monitoring investigation since 1994 shows the
dynamics of riparian vegetation and geomorphic process of Azusa river in Kamikochi. And from these results, the effects of
artificial alternation to biodiversity were discussed. The annual changes of riverbed landform in 2010 were showed. In this
riverbed, although patchy communities of pioneer tree have repeated partial destruction and recovery among 1994 to 2010,
destruction pattern of patch has not been constant. Various plant species would have been maintained owing to appropriate
disturbance caused by the flooding. But, many herbaceous species in riverbed observed in 2004 have disappeared after 6
years. In addition, several artificial alternations were observed from survey of existing conditions. The dynamics of Azusa
river would be most important condition to maintain the landscape of Kamikochi because riparian plants depend on diverse

disturbance regime such as annual flooding and drastic channel shifts across the wide floodplain.
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The project to raise awareness of environmental conservation on Minamidaito Island.

Working group for the study of conservation of Daito Scops Owl.
Kana Akatani, Masaoki Takagi, Sayaka Horie, Akane Murakami, Taro Matsuo
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Research, advocacy and awareness-raising activities to conserve the natural environment

and wildlife from impacts of the Sakhalin oil and gas development.

FRIENDS OF THE EARTH JAPAN
Randal Helten, Eri Watanabe, Keiko Tani
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Extinction Prevention and Conflict Management of Japanese macaques
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There are two threatened local populations of Japanese macaques which consist of only one troop respectively in
Tajima region, located in the north of Hyogo Prefecture. On the other hand, human-macaques conflicts become serious
issues because they have caused serious damage to agricultural products in their habitat area. In this study, we first
investigated the population of each troop and the degree of dependence on human villages. As a result, we found both
troops were highly dependent on human villages despite small population size. Secondly, we promoted damage
management practices by local people in two villages as the model of community-based management in Toyooka City.
The result shows that the visit rate by macaques decreased in the seasons when crops fruited in one village after providing
the adequate information and technical support for local people. However, we could not find marked changes in another
village, located in the middle of the macaques' home range. We need to quantitatively analyze the effect of various
factors, such as location of village, the amount of available food for macaques in the village and the activity of chasing

macaques away by local people.
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4) OIEFIAIHRIE I T D AIAE 2R & ORI
HFEEROMEZRATI-DICBEELIZLOTH
Lo TNHOHD S L, KR & BEH ORI R
WD LRETE R o T2i2, FEREO R EIT A
TIA MR E LTHERE LT, — T BRI
arc-sinB ¥ 217 - 721%. Eitl) ~4) OERD H LD
4) 20064F I DARHIE & 5 THZ BRI S
W LTz, MR Y T =2 Th b1
B, BT NVOBEREL LTRT Y UiEr, Th
DS OFRENTIERRRZE 2 RE L CT 21T o 72, 72
B, T—FERE—07 vy b TEERERSNATND
oo, O L7 uy Mo E SRS A R
LZHMTIRAET NVERA Lz, &K2THlET
I, BETOEIEE (P<0.05) L7bET, 7L
ETNADD—DTOEEHO/NIWHERE LA
NOHTEHRLE, U Eofiriciz, R2.120 (R
Development Core Team 2010) & mgev/Ny r—3
(Wood 2010) ZFIH L7z,

(3) #EH

1) A8KETHIB N R 72 F R A O FERE R

B THEELSICBET 2 2 A REIFAET VI, 6
Bl D5 L TODEEFFOBENRIR S Lz (K2),

BN K = TEIEEM O AT T gl AR O FE A Rk,
Dy ENTe, Mo (FeiEft : 2 o
o' #1 '~ Dennstaedtia scabra (INDVAL=74.2), XY
~ 71 A7 Carex delichostachya (INDVAL=25.4)) X
EOBMAILEIND Z LiF ot FRITK LT,
BIEEM N O 7" 1w N OFEAR I RF T R0 & BREE 2
KNz k> TenizmBsin, PilEMoOREIC L > T
FRALRE AN 7 1 v FEICTEHEL LTz 2 & MR STz,
BHREEM 2 BB L C s B 24F AR 020084 2 512 L T
ZLHTOMN O AT BB NLERTH D /
F N X Hydrocotyle maritime (INDVAL=28.0) <°7 7
J &) X Scutellaria muramatsui (INDVAL=11.4) |
L CY Y 7 > X Thelypteris laxa (INDVAL=16.6)
(2 Ko TR Bz, 20084 LARE Ot OAE A
V. BAEEHIER R 0O RO 22 BE LT K- TSk
SN, INHOTNA—TE, KOV X THDH Y
3 U AV VX Arachniodes standishii<°/K AL ) T &
b Y~ 7 VYV A Hydrangea serrata, 7V 7 )V 3
Pterocarya rhoifolia, /N7 A F 2 Rubus illecebrosus’s
ErBEEREEMmE LTEBY, FAMROREERE
B (Vavrry VA AT IV IFE) ICAE SN
LIEFE (Ef 1984) 2% < EA TV,

AR EESHEAEURD T EAEA TR HIIC 4D DR &
FoARET Mz S (K3), B TEHED
Bty LIFRZ2 Y | BIBIIBIEEM TR < HFER (E R
OHERIZ L > TT —F 2By S iz, £D%
DL TIXBEEM O NI CREAED Bl S vz, £k
DT OREFRIL, B — TRl TR S DRl
ENKNEND Z &, & L CHBRMAORA D2k
BERZ LW EERLTWD (X3b), BhEEMIOfE
ORI NP INT AT, ¥ 707
& X Symplocos coreana (INDVAL=62.4), 77 A
¥ (INDVAL=44.8) . A U U F U Shortia uniflora
(INDVAL=27.6) |2 & o THHES T iz, £hic
xtUC., BN OREAE LS/ 7 H 7'~ Arachniodes
mutica (INDVAL=60.4) , 7 A % = U T Menziesia
ciliicalyx (INDVAL=36.2) D2fE & A A A U H
Schizocodon soldanelloides var. magnus (INDVAL=70.9)
F >~ WV Sasa kurilensis (INDVAL=23.4) D2FE|Z
Lo THREISND 2RI N,
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(a) Bokesist | BAERiirS

B EE A
2 [ nl
L i
i “F < 2008 F >= 2008 i
i i
3.73e+04: n=160 4 JwF »=8325 | JiwF <8325 i
1 als als 1
fe . MiwFe=8715 | NiwF <8715 ¥t <1204 | ¥ >= 12.04 ;
| 177e+04: n=64 1164 T = 1164 . i
| i
] o L 1.58e+04: n=21 1|
i 2. 66e+04: n=42 1.33e404: n=15 i
1 - 1
[ 8.78e403: n=15 153e+03: n=3 ]
1 1

Error: 0.829, CV Error: 0.86, 5E: 0.0901

PSRV

i PAE CF el

Dim 2 22.85%:[0.694 ]

EWTLSAY

Dim 1 60.59% :[0.814]

X2 (a) A TEEECHONHRT — % 2 2EBEFRAT TV CHRIT LT, %77 71
BRI T A HBEBEOMHEZ /R L TW5D,

(b) 2EEFIFARETT LV CHEINIZTREER O /ST vy b /ANSOMIEEA bERL,
REBRMIZENS OHFEHEZ R L TN D, RIEREZ SR LT O BT & FH L
LTZry hENTWD, ERSE—KRITIL60.6%, F IRITIF22.9%DREM A 2 30 L
T3,
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{a) JiwF »=6195 JiwF <6195

FHEEAH
Br RSt : PR Bigsfiea || BmEEis
3.21e+04: n=155 i 2.88e+04: n=95 L E | L_
' 2.47e+04: n=65 ! 46.1:n=5

Error: 0.485, CV Error: 0.533, 5E: 0.052

A RFLH
— T.—___
° ... °

(b)

Dim 2 11.25% :[0.544 |

FLOIAE

Dim 1 87.43% :[0.839]

X3 (a) BREMEETH NIRRT — ¥ 2 2L BEIFATT LV CHIT LIZER, B7 77
SRR T 2 HBEOMEZ R LT D,

(b) ZEEEIFARET LV CHBEINTAF LR OER S 7 0y by DS WHIEET A FE2R L,
RERMNIZNS OFELE Z R L TN D, A & e FE L 1248 O A& 1y &
LT7ry h&ENTWD, ERSHRITIE87.4%, 5 _KTIZ11.3%DOREM A #2550 L
TW5,
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2) HHRAKETHIMIC B FRERAED LS &
0314

B T ESHEELS TIPS ML 21T > =556, NE
m&&%m#&@%@ﬁa%wfhﬁﬁﬁk Pt
of’%ﬁi TEAR L. AUEBGA D H3E IR L2 E
TITPHRIREBICEE LTz (M4), SekiEfeHH' B3t
20®hﬁ&i<Utﬁm%mbtﬂ\ﬂﬁ%ﬁﬁf
E—7 & LT010FICIFRIE L W b bk
L7e, MEELIEEIIMER BRI EY L TR L 20
Thole, TOHDUEMIADHEE, ZD%IT
EDE%E & o7z, BN ORI ARG, A kg
BUIREMZ LN IZ & A EBE SN o T2, THIC
*F LT, fihco MBS & SRR UL L B IcH
I LT, AR FHBEEEURICR W T L | BAREAT
O A ITRR RS & & HICHBURES L 2R
BHHENI U723, BIEEMSL CIERe IR ZE L3/ & )

(a) & T &P

STz, MEAERPLE TS TEREEICR T 28 b & 1T
720 . MS T ORFRZ IR e a3 7 & 6 6
Nighnote, Fio, #HEHERL KRERENITADL
ol

A HE T 20074 1 S e S AL T o ) OB LT PR A
BB RKFFR) ITESWOCHIRE > h OWELS
MERE & R P ERRIC L, 2 OREE L E 7 1
kU7 (1X5), LSHESE CIEBLREME. &R I LR LT
TEFREDSRHEE DRI60% % 5D TV a8, BIREMS C
WAFE 2 EOEEEZHRKSE T, #4FERICITES
NFARWEDIFIER TR Y I OAREH Y &
moln, ZAUTHEV, BBAFMEREORESL, ZARMEITE
AT Uiz, ZHUSKE L, BEREMEPN CIImMeR &
& B ICARBAFMERER) DY & FEE A LTz, UR
RESE IR E L2 BHBEAN Tk, LSEEEE L [RIRR I LT
PEAEM ME EEZ RS BT, WEL DL, #

HIRESR (25m?) L E#Shannon's H FEETHE (%) it =
304 3.0 100 40
25 254 R i .- 30
prEd 80 bt ¢
20+ %-=%'"§ 200 604 o 20 %
15 %/ 154 .7 é -
s 40 / .
104 . 1.0 .
) S L‘\Fﬂﬂ R
0] 0.0 0
T T T T T T T T T T T T T T T T T T T T
2006 2008 2010 2006 2008 2010 2006 2008 2010 2006 2008 2010
Year Year Year Year
(b) EiR L8R8 E
30 3.0 100 40
25+ 2.9 80| 301
204 2.04 604 20
154 1.5
I 404 . ¢ $-4 10
10 1.0 ?§=+h}% b .
_Q———ﬁ"'é 0 o— o0 o=
54 _.-&" 0.5+ 204
e, B
04 0.04 04 -10
T T T T T T T T T T T T T T T T T T T T
2006 2008 2010 2006 2008 2010 2006 2008 2010 2006 2008 2010
Year Year Year Year

M4 BTFEEE ) CRREMEE b)

B MBI,

ZAEMEFRBH' (Weaver and Shannon 1949) |

FEARERE . AEEALHREORFRIZEAL (P E95%E X .

FALDSBIREMN . SRALDSBIREMA 2T,
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B ZREMERRBUC B\ TR D 5 6 D EIE
FL o TNDZ 0D, B EEDRWIELMERE
FBARHIE ECHIML7=Z ERBH BN R -T2, B
MR CI, HEARLS 5 8D 2 B AFMERE D9k CREEE &
IR EREAITERD BRI T2 FELARMEFEEL
ITREAFPERE SRR & BT LTS 2 b
LTz,
3) FERAEDELZRET 2R

TIEREAE DR 2 REFET D452 — B L nER
BET AT L o TRENT LI FE R, BHIEEA & RERT (B

HELTETOET MR AENT (F), BHE
HHZ, EORBUCK L CHAERIEOMEE LIZL
T, BHREEHIER E IRy oD 4R M= I XL SHEAE oD HH B R4
EEHERBERAT HET VBT, BELRA
DINR A FIE LTV S URBHE D ARSI IT
EOMEELIZL TV, BREIXEDET MICH
BIRENeh o7,

PN O HBLFES & ZERIMEREIC DWW THEE S h
RO A7 4 VI, B L2200k e
70 BRI & & b b o 72 (1K6),

JEEM & DR BAFIREE 2 E) TR ERIT 2% 2L, LSHEDZERMIRERDO A 7 o il 3W]

o ﬁ
(a) FSS nﬂg¥$
T E HIREH Z L ¥ Shannon's H’
1) A 100% B 100% ' 100% ]
50% | 50% 50% |
0% 0% 0% |
2006 2008 2010 2006 2008 2010 2006 2008 2010
Year Year Year
2) istl 100% 100%
50% | 50% 4
0% I [ 191 0%-

2006 2008
Year

2006 2008
Year

2010

2006 2008 2010
Year

(b) BIR L &R EESE

1) b 100% 100% 100%

50% 50% 50%

0% 0o L1 1L 11 1] 0%
2006 2008 2010 2006 2008 2010 2006 2008 2010
Year Year Year
2) Hot 100% 100% 100%
50% 50% 50% I | I |
0% +— — 0% H-Hh . 0% I I =
2006 2008 2010 2006 2008 2010 2006 2008 2010
Year Year Year

45 T OWELFERE & ANE A ERE O S E D RFRIZEAL,
W77 7 OARE TEAIERE, BB S BNREL IR R,
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K1 ATHEE () LRRLIEE b) 0420 PFEABKAEEZRLE, —F T, o HsERE %
Rtk z —fRALIMERBET VTR o TIRIT L BRMEFERO X 7T o i3, HFHRABI% L LT

v e S, MPICAZE S 28 FEBEE ORI iRk
() AT EBE FEIWCBT A AT T A4 IR R AR & & bk
von mmm P mor T AEIRER L, ZAUCHES THEECHIL Y W
it Ol e 00 MR DN U, URBEE OB I BT
fsms b meeas BATTA B, MOWAORATE B Ic—IL
— MOISA G L UTHE S, M LEi,
Fai)  wmE 0 % mr P OURBHEICB W TR & & bIcnyg 584 —
HIREH 0.64 0.77%8%  Hxx ok ns. ns. > T\‘&)O 7L7—o
s OB om e e (4) #52 : WG OBEE 2T ViM% O FE
WEEEg 0.15 0.50% == pg ns. ns. ﬁﬁi@gﬁﬂ:

HIE A BRI HE ORI T L, 2 2
ZRNE T DHEY) D EHRO AT NS — B R
2B, APFIEBIThNIZFARIE T, BIR R
T U ARBHIEE T DB L . A TS
N XY T VI BB T DR EEN Y

(a) G T EPEE

HIRFER (125mP) ZiF1ETERShannon's H HBEE (%) e Vel e
- : pre— 20
J4.> 0.4 = (Y 1.98)
0.4 104 s(Year, 1.00)
0.0 ] 0.0 0%
""""" 10
0.4 0.4+
-201
: s(Year, 1.99) y s(Year, 1.99) s(Year, 1.99)
087 s(Year, 1.49) 0.8+ sgear, 1.86) 3047 s(Year, 1.93) 04
T T T T T T T T T T T T T T T T T T T
2006 2008 2010 2006 2008 2010 2006 2008 2010 2006 2008 2010
Year Year Year Year
(b) EtR LTFEFE

HIRFER (125m?) Ztis¥Shannon's H TR (%) e =

1.5 4 s(Year, 1.87)

0.14 . s(Year, 1.00)

0.2

0.0 0.0,

0.1

0.2

s(Year, 1.97) )

047 s(Year, 1.97) 027/ s(Year, 1.91)
) / s(Year, 1.80) s(Year, 1.41) s(Year, 1.95)
T T T T T T T T T T T T T T T T T T T
2006 2008 2010 2006 2008 2010 2006 2008 2010 2006 2008 2010
Year Year Year Year

X6 A TFEiEE (a) &RREHEE (b) (2T 2 HBIFEE., S’ (Weaver and Shannon 1949) |
WEAERRRE . S (LR OHEE 2 7 F 1 v BhifR,
FERRD Y, SRS %IE X M 2, KRB, BanphEEMm 2 R7,
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A 7WRITHFET D, 29 LIZARo TEMAES £72
M) MRS R < B S NTe i X H — 2 &R
T (BRE 5 2008), 44 2 B EEARALEL~ D HE
AR OB ORE R, M & 2RI
2B & FHIIME M 3 ST, 2 D=
7 FT W C D i A B LT T M O S A SRR S S
ZEIFTERNST,

HBFER ORF M2 biT. URBEE LV HLSHED
FWRER¥WE S E R LIz, 75, LSHETII4
RN THRIBFE (125m?) BN L7=0i2xt L,
URBHE TITRSTEOBINC & EF o7, AR
AR AT BN Sy A 3 D RE A REAE (IR AR R O R
FEECIZ R X 7238 WV MFIE L, LSEEEE TIIHERE266.5
i, URBEE CIEHEE 157.SFE O TS EAERIZ
—AEINTWD QRY Y v 7 FA ZIEIC L DHEE;
A& 2008), 29 LIEHETT— L ENTWDHFE
DAL - T, BEEMOBEEEMZE LD FE5ITE
NI T E 5,

ZAUTINZ T, BHEEMHL IR~ A OE N |
FELZERME ORI EIZHBE L VD ATREERSH D,
—WALIEIR AT VT X » THEE S - Mt s
AR B AR D 2 7T A AREIT, LSREEE
TEBRBIMB~3FERE E— 7 ITRAERICH D D
WZxt L, URBEEE TIESAE AR L 722010412380 T
b HEFRZARNMBE R 23 kR L T B, ORI, M
WIZALE T D LSHE DO 7 1 & XA RNRERBIFN
WL L= Z L &R L TW5D, 20064E D BLREMER &
%, M OLSEEAE CTIIgik L TSy iz, )
BT/ a—VRETANRER (eg, /T KA
Hydrocotyle maritime. T U / % ) X Scutellaria
muramatsui) NFREPER L, IO EEEMRE T
DUEN) R BEE DS BAEM N CRROE LT, 2
FFRT 5 & 512, Mt b fa sk’ B FEma &% — ey
IZADEIZER Uz, Z0H, BE Xy TR H O
B D RS AU T W M 0D R AR R0 AR A A
MIZEL o THD LN TL b &, ey NNORELE
REEFT D LY | WERER] O Ze IR B E S L
Tl DITEAOERBIL N EATZEEZEZ DD, 2O
E O THER 7 B 2~ 34E 14 T 1A A FE ] oD 35t 4 23
WAL U, $E S 7o/ NI R M e © OFEDEEED D

PEBREND & & bIT, BRI DOBNEOE SN S
F o7, 20108 IR U SRS, 29
L7 AE BN RE D R 7 — URAT— WG I PEFE OO B R
LFEMBEOMIL—F2 XL TWD LB HND,
— I, FESERIEITERE AR P LR EBER A B L AD
NG T TR 20, ZoPEMREECRKE
ENDZ ENMBNT WD (Grime 1973), BhEEAHAL
HBICLSTHE O Z M CRE SN HMZEL D
Fo, ZORM TP TES1EA9,

F U &5 i Arss 7 ot A XURBEE © b Hif
ENDILTED, EBRITITESFPERE 0> BEFH 22 4 0
MAMBLH TV 5 DT, 1% URBEEE DB EEMEL
HAOIEEEEIILSHE LV BBEVEEZOND,
ML CIE, RHEKROR IR AR LI 18120
EEWALTEHZENMLENTEDY
Takeda 2003), % 9 L7Z&HRARIZ L o THELFMEAE
DEIE DI URBHE R T OIS E A HIR S 4
TWOHAREMENR S D, T2, URBHEIZL L b & £<
DREIFED T R Y 2 0 E T 2 OB TH
% (eg. TYVIAX A UDFU V) ThT~,
FAATHH ), BERIRRED DR ST E R
PEREEER ISR 2 & < BB BRME A~
JCDFEMTH D EZ 2 bNDLN, 9 LIEHESRE
THEE SN-EHGOT-DIEEREMET L, &
BHEEHBLCOWAAREELH S, X T, A
JECHRIA LN IAFICMEIND Z &b,
TS ERRMEREO M EEIIAFE ORI T O
TIWZHHZ LIZTER LTI R bR, &0 biT,
Mt PN O URBEEE & FRAZ 3 B HE13 o OREH D &
ECTHITEENRFEVOT, KRV ITORAEES
T WEA S, ERE, BEREBICHDLI L DT
~ Y ORRITITFELICRIEN LoD > TWE (D
RER), 7o, HERIMHBRET HELFITL
CVHBEFRIRBTHILDIEE AL RV R
BOXIGET D2 ERMBN TV D, MONITUR
REAE OFRWLFE WM R E B 2R LTV D D1,
CHLERBEOVHIZEDBROEEL XML T
WD RTREMED B D

HARDEHRENR DS T, TRHEA OB~
DISBENNE = WX — R h— U FTh 5V B

(Tateno and
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P K-> TEEI LTV D (Tateno and Takeda, 2003;
Ito and Hino, 2007; Kisanuki et al., 2009; Murata et al.,
2009), Nomiya et al. (2003) VX34ER] D5 FEEAMLLEL
WHBEL LT FTEBHAEDOTHESZEMENIE LA EE/
LiginoleZ b x2@EL, TOHEBO—D2L LT,
B ST OFRN OB HIC L - T, BARRY 5
JESITW I BB Z FRf L T\ 5, AT
Y ARYVE (F~F P EF o~V 24F
DFIERETER & U CTEPBITFIA LR R, 2003
FORFRTIZE A EHIBICEBWTERAEES AL
(HH S 2008) . 200641 BLFEME 23 FRIE S AU 72 IRf A
THHHRILTITERIREBE Ch o7, EHIZ, 2007
EFIBOF <P EO—FREMERSE RS
2010) 25l X 72 fRITIE, ARHUIIZITR Y IRES T8
BICL>THEME LT v~ R ThICET
FTHIETER->TWD (A RFELK), AWFETHE
BN E A O A AAREIX, 25
L7 e MBS mT L2 9 29 N FA
W HILE o THRESNZZ L E2EBFICRI 72
LorEZLND,

4. BEMREICL D ERKEANDRE

D Ui

FRARD BRI T DIRIRAKIL, FEKD HIRITICED
WRECHY—TE—SA A LW\ HEMRAEERO EE
R ERT N TOEELZ TS (Bormann and
Likens 1979), L7223 T, &K E £ 5.
TROHLIEMAKBEEZNET 2 Z & T, HEERRD
WBEEER DR AR R RE 2 T2 2 L A3 AT
RETH D, N THNO; [T HHEAY Dy &
LTHETHY, ERDHEYORE OFIBRER & 72
STV D HMWERRTIL, EYORRES - IKIRHIIZ
GO THEKPONO; RENZELT 2 Z L3
53TV 5 (Stoddard, 1994; Goodale et al., 2009) , —
FT, 2R BN ERR T HER TOKOB) &
NEHETH D20, EMOREY - KRIRE & KEE
ERXT LR LARVWEEbRESINALTND
(Ohte et al., 2010)
FMAERRRIZEB W TN EMAEIL, WELTEKT 5
ARANEY) & ERTAA A ARD RN DD, ¥ v

o PRI S BB ICFEE L, &mWEFEEEA
LTCW5, 2D, AR L CTIEET S
ZEoTERVWEE EHoTWDEEZLND
(Gilliam 2007), L7=73->7T., AAZHTHEIMLL
TWD UM LD FEAOERIL, WERHERCR
WMARBEICD RN TREZ G DWREERHD (18
5 - fEH 2008) . AR F T 4 —v RRZEE W
T B —FAEER T, AR B & L CRARE
AR E STz Tz sd, FEAEA DR - [\ 3R
KREICEBEEZHZDDEDEFMTEDL EBZXDL
b, AW TIX, BHIEM AR E L 7oK & akiE
L TR W R IBAE KIS B TR K & Bhif L
B e % 1% O NER A RE SR EP LT 2
ZEEBENE Lz, ZORE, BAKFONO; BED
FHIZLIZE B LT TRBHEADHE DR L 1R
THELLIT, BRBEETHLKENELT D En
b, COUREAIREE L CARBNROMELEE
L7,
2) itk

5 RE Mt 2 5% 1 L 7 2R /KK & 3% 8 L T A vt R
Kk O H 0 T20064E7 A 2 & A1 OSEE TR
WK ZEIR LTc, BUG CHR045 ymDEL B —R
77— MUY YT 4 V¥ — (ADVANTEC,
CS045) ZAWTHEIBL7ZH D%E50mLA Y R ki
B LT=, Vo 7S AR R ESITICREDLIRY |
KB E TOMACTEmARTT Lz, KEHEIZ
Bz o T, KB pHE & T A FEME (TOA-DKK
fEE HM-20P) T, ECERii2EME (TOA-DKK
fE# CM-21P) THIE L7z, EBR=ICELR-7-
P T ONTCL, NOy ™, BEEZA A7~
257 ¢ (Dionexft$d, 1CS-90) THlE L7,
JIIS (2002) (2 & 2 5 AWFFERO FEARARFEY O R
BEHET 2 ) a U —DERNS, REMESA N
H10A, KIRIZ 1AL F4AETE LTEKE
- ARIREAE P O KRB OTFEMEZFH L,
3) WRBLUER

B SEEAE 2 5% 1 L 72 [EL 1% (D 20064F 2> 5 20074E O 14E
MCIE. BARBEMER E SR/ - Xk RREE KB Ik
BIGEWRRBD BN ho T (F&E - i 2008),
L L7ady b /K ONO; JFEIZRI L TiE, 2007
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FELBEEAIERE CENRDO END L oIk o7 (X
7a), —J7C. COIREEITARAMIM P, FAKIEETo
EWEIRO 6o Tz (K7b), HiMEZE LT T,
mgEkdk & bR R EINCIR < | ARIREI & ET
ZRL TV, NO; IREACO IRE TR 52 & T,
NO; IR EDZFEEIEA ) b AR B O FE R BT
MOBRSBNOHFZMH LI-HATH, REHIC
K<, RIEFCEWEAmZ R L (K70), 202
LD FEY DO SIRIUTA o TR E 2L

(a) NO; B E (mmol L)
0.06 oL
0.05 - iffids

0.04
0.03 +
0.02 +

vrrrsssss

03T (c) NOg-/CIF

0.25 T

0.2

0.15 T

01T

0.05 T

0 - :
& & L 0
P P '1,@%'1,& + '»é?’ﬂ?

6 O £ ;0(: '

LCWDZ DRI N, ko v Bk E
LI, BAREMGR B LK C PR AE R R4 (Z[BlfE L
BT T2, Ledio T, PR EEAIIZ W
T, BIEEMERE %D TIEAEAC X 23 W 3
MUT=Z &I &k - TORFAKDONO; BENMET L
ZEMBEZ LD, FTREIEADAA A~ A%, WE
T D EEARICHARS LT TiEH DB, -
Bo OmAWIE N LU CERRKEICHEE 5 2
DT ENRINT,

(b) CI & E (mmol L)

01T

0.05

7 BEREMRR BRI & RN 351 2 Baiit ko> (a) NO; B2, (b)CO #EE, (c)NO; /CO~
DEHEA, BEGITHEWAEM (SA ~10H) . DITHEMIRIRG (11H ~%48) 277,
BRI BRI - E LRI E O EZ R L, =7 — "= 32 OREREL TS, Ah

PABIREMESS . FRALASBEREMN 2R T,
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5. FAEEMRERE IC K BIRFDKIHFHE L ENICED

SEEBEHIBHENDOEE
D Ui

SRV HICED TREEDRBRRIZ L > T
AR D ERHAL T2 FIREME N R S v B, #itih
{EANEAT U7z BRI T, M L D 2 mhs
I T, HEREORBREDK T A5 EEZ L,
REWDOHEAEEZH L&D (Onda and Yukawa
1994), F7=. RS EHAL LAk Tix, B
IKEFIZ BRSPS KBTI U, IR O FEREE N K &
SET DREEMENRB Z BN D, EOREE, iRl
AR B KBEERMEBIY ORHERIE I TREN
EESAREEDZ X BND,

BT CTIX, BT LD FEMAORERN, K
SCEFE - BEIRAARMRE O LA U T, AKEEEHHE
BMRFEICE CHBE 52D LWV IO RMAEN T, ©
DORRExE BBy & Lz,

2) Jiik

B HEA PN & M2 0> 1 48 Ak i TR R L2 2m 00 22 1 i
Tay NERE L, BEEHERE Lz, WRER
SR IE B E A R L, SRR OF R, ERRE
R,OWEERREL, BHRHAROREZBE LT,
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The effects of deer overbrowsing on understory vegetation and ecosystem function were examined using
deer-excluded fence established around a 13ha watershed in cool-temperate forest in Ashiu, Japan, in comparing to its
adjacent control watershed. In the fenced watershed, number of species, vegetation cover, and Shannon's H' of
understories remarkably increased at the lower-stream slope and slightly increased at the upper-ridge slope, while in the
unfenced watershed, they had no change or decreased at the both slope. The structure index of vegetation was negative
during the first 2 years after fenced and then became positive during the next 2 years at the lowest-stream slope in the
fenced watershed, while it had little change in the unfenced watershed. These results suggest that when the deer
overbrowsing was prevented, rapid recovery and succession of understory vegetation from a small, prostrate state to a
highly-structured state with various species. The nitrate concentration of stream water was significantly lower in the
fenced watershed than in the unfenced watershed 2 years since the fence was established. This suggests that the recovery
of understory vegetation can alter stream water chemistry, and nutrient cycling. Moreover, macroinvenrtebrate
communities (i.e., life-form type and functional feeding group) at the first-order stream were significantly differed
between both watersheds, which considered to be caused by alteration of stream-bed structure. Our results indicate that
deer overbrowsing impacts not only structure and biodiversity of understory vegetation, but also nutrient cycling,
hydrological transport of nutrients and sediments, and food web structure driven by stream invertebrates, all of which are

closely linked to forest ecosystem functions.
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Introduction

The snow leopard (Uncia uncia) is a flagship carnivore of the high mountains of central Asia. It is a highly threatened
animal and is placed in appendix I of CITES, "Endangered" category of IUCN Red list status (WWF 2006) and under
strict protection (schedule 1) of Protected Animals (DNPWC, 2007).

The snow leopard (Uncia uncia) is a moderately large cat native to the mountain ranges of South Asia and Central
Asia. The classification of this species has been subject to change and its exact taxonomic position will not be resolved
until further studies are conducted.

The populations of snow leopards are declining; the main threats in its conservation are lack of information about its
status, retaliatory killing for livestock depredation, poaching, and loss of habitat because of high density of livestock in
grazing area.

The snow leopard-human conflict is one of the main threats to its survival because it is known to kill sheep, goats,
horses and yak calves (DNPWC 2005) . Every year hundreds of livestock are predated by snow leopards and local people
kill Snow leopard as retaliation (Chetri 2005).

Degradation of snow leopards habitat continues due to year-round grazing pressure. Large numbers of livestock
compete with free ranging ungulates like the blue sheep, himalayan tahr and musk deer. They often kill livestock because
of high encounter rates and ineffective guarding by headers (WWF 2006) .

Poaching and inadequate protection and management are another issue in Nepal, as government of Nepal lack the
financial and human resources to adequate protection and management of the Snow leopard, its prey and its habitat.
Additional constraints include its extremely remote and rugged range, harsh climatic and environmental conditions that
prevail in many areas and a severe lack of trained staft to conduct surveys and develop management plans. To know the
status of snow leopard is a big challenge to biologists due to its cryptic coloration, sedentary behavior, sparse distribution
in far flung and harsh climatic conditions in which it inhabits (Fox 1994).

Snow leopards are found in Mugu Dolpa (Jackson and Ahlborn, 1989), Manang (Oli 1991, Thapa 2004), and
Myagdi (Bhajimaya et al. 1990) districts. A habitat suitability index model suggests an estimated population of snow
leopard is 350-500 in eight mountain-protected areas of Nepal (DNPWC 2005), but this figure needs to be confirmed by
field survey (Chetri 2005).

Therefore the project has launched to find out present status of snow leopards and raised conservation education in

local level.
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Objectives of the project:
1. To find out status and distribution of Snow leopard and map out distribution and potential poaching area
2. To find out habitat preference of snow leopard in ACA.
3. To investigate the diet condition of snow leopard through the scats analysis.

4. Launch the community base snow leopards conservation activities

Methods:
Study area

Study was conducted at Upper Mustang region of Annapurna Conservation Area and outside the ACA of Nepal.
Upper Mustang is located in between N 28° 47' 39" to 29° 19' 54" and E 83° 28' 55" to 84° 15' 16", north from the
Annapurna and Dhaulagiri massif. Lomangthang is a main village of the Upper Mustang, it is also known to the world as
the walled city since the settlement is surrounded by wall.

The climate of the area can be characterized as cold desert, desiccated by strong winds and high solar radiation. The
climate is sub-alpine, and has a maximum and minimum temperature of 26.8°C and 9.9°C in July and 10.7°C and -5.8 °C
in November of 2005. The most of the area remains under snow for 4 - 5 months from November to March. Total annual
rainfall is less than 200 mm and more than half of the total precipitation occurs as snow during the winter months. The
region falls under the Dhaulagiri-Annapurna mountain rain-shadow zone.

Agricultural production in the area is very limited due to scarcity of water, lack of proper irrigation, low temperature
for longer periods and low rainfall. Only 1.7% land is cultivable and average landholding is 0.35 ha per person. Majority
of the land is uncultivated and barren. Local production of food meets only 55% of subsistence needs and that only 8% of
the 5700 inhabitants of Upper Mustang are self sufficient in terms of grain (Thakali 1994) . Animal husbandry is the main
source of income for the local people. The average number of animals reared in 2002 in Upper Mustang is 36, 503 (MIS
2002) . Cattle, yaks, dzos, sheep, goats, horses, mules and donkey are reared. Goat and sheep trading from China is also a
common practice among the local population.

The rangelands not only provide grazing lands for livestock but also support large number of rare and endangered
plants, animals and birds. The vegetation of the area represents high altitude grasslands that are Tibetan in characters
(Stainton 1972). Plant species such as Caragana spp., Lonicera spp., Stipa spp., Carex spp., Kobresia sp, Kobresia
felicina, Lagotis spp (Chetri and Gurung 2004) . The rangelands also support unique assemblage of rare and endangered
species -Tibetan Argali (Ovis ammon hodgsonii) , Tibetan Gazelle (Procapra picticaudata) , Kiang (Equus kiang) , Blue
sheep (Pseudois nayaur) and their predators - Snow Leopard (Uncia uncia), Lynx (Lynx lynx isabellinus) , Red Fox
(Vulpes vulpes) , Brown Bear (Ursus arctos) and Grey Wolf (Canis lupus) (Chetri and Gurung 2004, Chetri 2008) . As
animal husbandry is the main source of income, rangelands of Upper Mustang have socio-economic relationship with the

lives of local people (Pokharel 2006).
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Figl Study Area



Survey methods
Study on climate change and impact on snow leopards, its prey species as well as local livelihood has been written in

separate paper.

Snow leopard and its habitat survey

Sign (scats, pugmarks, scraping, and scent spray) survey were also carried out in study area. Snow leopards signs
were identified on basis of their size, colour, pugmarks and other features and compared with other predators sign
(Tablel) . Confusion with dogs, wolf scats were avoided because herders and livestock were in downhill and we did not
find wolf, wild dog in our study area. I used the techniques of the Snow Leopard Information Management System
(SLIMS) for snow leopard survey and design transects line accordingly (Jackson and Hunter 1996) . Additional transect
were laid out in snow leopards potential area, such as ridgeline, stream beds, and accessible cliffs. Different habitat

parameters were taken as described in SLIMS guidelines to understand the habitat use of snow leopards.

Tablel Distinguish characters of different predators used for confirmation of their scats.

Feature Common Leopard Snow Leopard Wolf Red Fox Civate cat
Scats are deposited alone or in Canid scats tend to be  Smaller size, Smaller than
association with other sign. Scats are long with tapered ends, long and final red fox and
short and segmented. compared to felid scats. tips pointed. amount will be

Scats Scats deposit in Wolf  Scats cover lesser than red

tends to make grasses, fruits  fox.
scratches rather than  materials.
Scrapes.

Crientation of scrapes to the trail Orientation of scrapes te the trail is
is any orientation to trail and on  parallel to trail and beside the trail

or beside the trail. Scrapes are  Scrapes are cluster circular as a tight
cluster linear as a long string of  group of scrapes. Rescraping of the

scrapes Rescraping is same scrape or cluster of scrapes is
uncemmon. Scrape clusters very common. Scrape clusters
appear ephemeral rather than acquire a sculptured appearance.
sculptured. Small pile of soil Large pile of soil behind the scrapes
Scrapes  behind the scrape depression depression. Toe or claw indentations
Toe or claw indentations are are not frequently found in scrape
frequently found in scrapes depression. Pugmark not frequently

depression. Scrapes appearto  found at front of the scrape
be hastily made. Scrapes appear depression. Scrapes appear to have
to be longer, narrower, and more  been made with care. Scrapes
linear in shape Scrape appear to be broader. shorter, and
depression shallow. more heart shaped Scrape
depression deeper.
Snow leopards may urinate on the

Urine top of their scrapes.
Scent Both sexes may scent mark upright
X rock faces by spraying them with
spraying urine.
Claw — Snow leopards may leave claw
raking marks an tree trunks or rock faces.
Generally Scats found above 4000m  Above the 3000m. 2500m to
. -4500m care found identification while 4000m.
Altitude

it is assumed that above the 4500m
altitude scats were snow leopards.
Source: Jackson, et.al. 1996 and field information, Aryal ef.al. 2010
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Scats Collection and Analysis Methods

Standard micro-histological method was used to identify prey through comparison between the scats hair sample and
hair samples of each potential preys. Snow leopards scats were collected following the SLIMS guidelines and searching
the scats along the transects line and random walking trails also. Scats of different predators were identified on the basis
of size, colour, location, local knowledge and microscopic structure of medulla and cuticular structure of hairs. Scats
were prepared according to Johnson and Aldred (1982), and Korschgen (1980) for identification of prey items, it was
done by comparing surface scale patterns of guard hairs with those of a reference hair collection comprising potential
prey species from area (Weingart 1973).

The hair sample from the scats was first washed in hot water. Subsequently, it was thoroughly air dried and cleared in
ether for 1 hour to remove the wax deposition and races of the moisture. Finally the hairs were passed through xylol for
24 hour and mounted with DPX for permanent slides to see to medulla structure of the hair. Gelatin solution was used to
prepare slides for seeing the cuticular structure of hairs and cuticular scales were observed by the impression techniques.
The slides were observed under a light microscope (100x and 400x) and digital photos were taken to see the cuticular and
medulla pattern. At least 20 hair samples were taken from the each sample scats for analysis and detect multiple prey
species (Mukherjee et al. 1994) . The prey residue composition of the predator scats were extrapolated in term of the prey
frequency of occurrence in scats (Fi) calculated by equation-I (Karanth and Sunquist 1995, Mizutani 1999, Pikunov and
Korkishko 1992, Ramakrishan et. al. 1999).

Fi=ni100% /N equation (1)

Where ni is the number of scats where a given i-th prey species residues occur and N is the number of all scats

samples.

Conservation Education activities:

Workshops were conducted in participatory way with the involvement of local people to gather information on snow
leopard and provide them how to monitoring the snow leopard in future.

Eco-club formation in different schools and other conservation activities carried out through the participatory way,

detail describe in below.

Results and Discussion:

Status and distribution of snow leopards in Upper Mustang region of ACA

Distribution:

Snow leopards survey has conducted in 6 VDCs of Upper Mustang region such as in Lomanthnag VDC, Chhunup
VDC, Chhoser VDC, Tsrang VDC, Ghami VDC and Surkhang VDC of Upper Mustang (fig2). Snow leopard has
distributed in 1883km? area of Upper Mustang. Snow leopards sign were found from 2900 meters to 6000 meters of the
area. Surkhang VDC provides biggest area compared to other VDC for snow leopards. It is because the VDC has good

number of prey species as well as good habitat for snow leopards. They are using specific area in those VDCs.
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Table2 Snow leopards distribution area in Upper Mustang Region

Lomangthang Ghami Chhoser Chhunup Surkhang Tsrang
VDo VDo YDGC YDG YDGo VDo

Tera Thang Chhowa Mingmang Tirithang Dochh Marang
Gyala Loga Kyangmang Lowathang Chhontang Ahowve the
Chhumi Du Lini Fayung chhu Purariver Surkhang Marang
Kara Lijung Kvu Ting Thannar Aamga Gumba
Sumja Dach lekha Chhayo Lahatong I_Idi
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Fig2 Snow leopards distribution in Upper Mustang Region of Nepal

— 207 —



Status and Transects:

Transect lines were laid out in the potential habitat of snow leopards such as ridgeline, river bank, gully etc. we
surveyed Upper Mustang region's five VDCs. The transect lines lengths varied from 100 meter to 1000 meters. We were
laid out 85 transect lines in Upper Mustang region for snow leopard survey which covered 49.6km. Altogether, 292 signs
were recorded in the transect line. Scrapes were most common sign type (62%) in the survey area followed by feces
(35%), pugmarks (1%) and urine spray (1%) (Table3).

Chhoser and Surkhang VDCs provided more snow leopards signs, 34% and 33%, respectively followed by the Ghami,
Lomanthang Tsrang and Chunup VDCs (figd). However there is no significant difference in sign distribution/density
throughout the study area (32=22.25, p>0.05).

We concluded that Chhoser and Surkhang VDCs provided prime habitat for snow leopard and maximum number of
snow leopards were living in this area compared to others VDCs of Upper Mustang region.

On the basis of sign survey, we can estimate the population density of snow leopards guided by SLIMS (Hunter and
Jackson 1996, Bajimaya 2001). According to this SLIMS guidelines, snow leopard density will be high if the signs
density is more than 20 items per kilometer, medium if the signs density is 5-20 per kilometer and indicate low if the sign

density is <5 per kilometers. Therefore there were 2-5 snow leopards per 100 km? .

Fig3 Snow leopards in SNP

Table3 Sign density of Snow leopards

Survey Transect Scrape Feces Pugmark Spray/hair Total Mean sign scrape/km

VDCs (km) (allykm
Lo-manthang 72 24 11 3 2 472 6.56 3.33
Chhoser 11.4 53 36 1 0 101.4 8.89 465
Chhunup 29 11 5 0 0 189 6.52 3.79
Surkhang 16.8 51 28 1 1 97.8 5.82 3.04
Ghami 92 35 16 0 0 60.2 6.54 3.80
Tsrang 2.1 6 8 0 0 16.1 7.67 286
Total 49.6 180 104 5 3 292 5.89 3.63
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Habitat use/preference

Snow leopard mostly used the area between 3500 and 4500 meter in altitude. Thirty two percent was found in the
area from 4001 to 4500 meter and 29% from 3501 to 4000 meter. This elevation was most used by snow leopards. There
was significant difference in use of habitat, snow leopard prefered to use often 3500 and 4500 altitude (x2-0.001,
p>0.05) (fig9). Snow leopard mainly used slopes more than 40 degree (46%). Snow leopard used slope areas more of tey
than plain area (x2-0.034, p>0.5) (figl0). Snow leopard often used cliff area (34%), ridgeline (20%) and steam bed
(18%). (x2-0.004, p>0.05) (figll).
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Habitat used by snow leopards

Diet Composition of Snow Leopard Uncia uncia

Altogether we used 69 sample of scats for diet analysis of snow leopards. The frequencies of occurrence of each prey
species in scats of snow leopard (Table4), were not significantly different (y2=0.032, p >0.05; R2-0.81). On average,
blue sheep was the most frequent (39.3%), and marmot (19.5%) was second position in diet of snow leopards' diet.
Beside these snow leopards also consumed wild ass, pika. More important result is that 23% of snow leopards diet was
covered by livestock (yak, goat, horse). Therefore, it also showed that there are high level of livestock depredation by

snow leopards, conflict between human and snow leopards are increasing, and snow leopard conservation become more

challenge.

Table4 Occurrences of prey species in scats (n= 69) of Snow leopards

Prey species Frequency %

Blue sheep 381
Marmot 18.1
Wooly hare 26
Pika 6
Wild ass 2
Fox 1.7
tibetan antilops 1
Tibetan gazzle 2
Yak 9
goat 13
horse 23
birds 23
unidentify 1.9
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Livestock depredation data and potential poaching activities through questioner survey

Local people in the Upper Mustang Region are primarily pastoralists and agriculturalists. Although predators (e.g.
snow leopard, brown bear, lynx, wolf, and fox) have historically preyed on livestock in the area, local interviews from
2009 suggest that depredations are increasing. Local people stated that the culprits for a majority of these losses (>538
depredations) were snow leopards. They believe that because grasses and shrubs are no longer found in abundance at
high elevation due to increased temperatures, blue sheep must forage on natural foods as well as agriculture found at
lower elevations. As a result, blue sheep compete with local livestock and raid croplands near villages. This shift in blue
sheep foraging ecology has also resulted in an increase in the number of livestock depredations. Evidence suggests snow
leopards have expanded their ranges to lower elevations to feed on their primary food source, blue sheep. As a result of
occupying lower elevations, snow leopards commonly prey on livestock. Currently, there is no alternative to the
retaliatory killing of snow leopards in order to reduce future livestock losses. Therefore we should conduct conservation

awareness program and livelihood support program to local people for conservation of snow leopard in wild.

Photo2 A goat attacked by snow leopards.

Conservation education tour for snow leopards habitat people for motivating them to conservation of snow leopards
Conservation education tour was organized for R.N School, Lomanthang, Upper Mustang students and local youth
teacher for two days. Local students and teacher have vital role to society so to encourage conservation of snow leopards
in local area, we organized the conservation education tour to motivate leading youth local teachers and student towards
the conservation snow leopards. Altogether 51 students and teachers participated in the conservation tour. We arranged
the program and support for their all expenses partly supported by ACAP. We visited them to Chitwan National Park with
them and provide information how they were conserving wildlife and biodiversity of the region. They were interacted
with local Eco-club and know how they are involving in local environment and wildlife conservation. We went to
Chitwan National Park to see park management system, how they are managing tourism in the area. They learned lots of
things and made their vision clear. They can use what they learned there in their local area for conservation of snow

leopards and other animals.
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Interaction with local people to know their attitude towards the snow leopards

To implement any conservation tools, first we should understand local people attitude, their feelings, local norms and
values, so we started our activities to interact with local people from Chhoser VDC. We discussed with the group about
their problem, their feelings towards the snow leopards. Local people are very upset with the snow leopards because of
killing their livestock, so they are demanding support to protect their livestock with solar electric fencing. We talked with
them on livestock insurance policy. They liked this idea and they wanted to implement the such program in local level. It
would be effective for conservation of snow leopard. Local people even didn't know the legal status of the snow leopards
and its importance in the ecosystem, so we were able to give insight about its value in maintaining high altitude
ecosystem. They were also demanding high tech training for preparing yak milk processing and production of different

product from milk and hair of livestock.
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Figll R.N. Schools of Lo-manthangs during visit in Chitwan National Park

Figl2 Interaction meeting with local people
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Snow Leopards Monitoring Workshops

The workshop was conducted in Lo-Managthang ACAP office. It was jointly organized by ACAP/Lomanathang,
SLC and BRTF Nepal. We gathered local participants from all snow leopards distribution VDCs, especially herders who
were directly affected by snow leopards. The main objectives of the workshop was as follows; snow leopard distribution
and its impact to livestock, how to solve the conflict between snow leopards and local people, analysis of current
situation and problem of snow leopard and livestock depredations. Finally local participant prepared their own action

plan to implement the conservation of snow leopard and protection of their livestock from snow leopards.

Observation and Feedback from the workshop:
1) Tt is hardly possible to keep livestock and provide fodder to them without taking them to the pastures for further

grazing, so, snow leopard kills their livestock.

2) There is scarcity of grass in the pasture.

3) The number of blue sheep seems increased because they often come down to the villages and destroy the crops.

4) The locals neither can protect their livestock and fields because they have no preventives.

5) Snow leopards often come to the corrals and kill huge number of sheep and goats; they seem to have no fear
against the herders.

6) The related organizations like ACAP, SLC or the government level should address their problems.

7) The farmers or the herders should be provided with the financial and technical support to overcome the crisis.

8) The herders must be provided with insurance against their lost livestock.

9) Dhey in Surkhang VDC and Samjung in Chhoser area seem to be most affected by snow leopards and blue sheep.

10) Repair of previously constructed corrals and waterholes in many hotspots are needed.

Conservation education essay and art competition among the local student

Snow leopards conservation essay and art competition were conducted in Lomanthang and altogether 4 schools
(Divya Deep Secondary School, Chhosher; Rastriya Lower Secondary School, Lomanthang; Tsarang Lower Secondary
School, Tsarang; Lo- Kunphen Aurbedic (Medical) School, Lomanthang; Mahakaruna Sakyapa Vidhyalaya,
Lomanthang) . One day conservation education classes were conducted in for RN school of lomangthang, altogether 36
students were participated in the activities. The topic was given by the BRTF for essay and art competition. The topic was

importance of snow leopards and your possible way of contribution to conservation in your area.

Poster publication:
Poster has published with the coordination of several snow leopard working organizations in Nepal. Altogether the
2000 pieces were printed and distributed to local level and international level to raise awareness for conservation of snow

leopard in natural habitat. The poster size was 15 inches by 20 inches (fig 14).
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Photo4 Conservation education activities in RN School
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Photo6  Washing scats of snow leopard in lab Photo7 Preparing slides of hairs

Photo8 Looking hairs structures through photo microscope fig. Cuticular structure of blue sheep
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Development and implementation of research-based techniques
to suppress impact of fires on crane and stork habitats at Muraviovka Park,
Amur Region, Russia Final Report on 2009-2010 activities
to Pro Natura Fund (Japan)

Sergei M. Smirenski

Muraviovka Park for Sustainable Land Use (Amur Region, Russia)

Summary

Under 2008/2009 Pro Natura Foundation funding we discovered high dependence of crane and stork breeding
success on surface water level and impact of fires. Under 2009/2010 funding we studied impact of prescribed burnings on
breeding success of cranes and their habitats; determined optimal conditions, methods, and equipment for safe and
efficient controlled burning; and raised public awareness about dangerous consequences of uncontrolled burning.
Ongoing monitoring of weather parameters established correlations between these parameters and the occurrences of
fires that allowed forecasting days with elevated fire danger and optimal days for controlled burning. Burned parts of
wetlands serve as fire breaks and provide breeding habitats needed for some other rare birds and offer available food
items to many birds. Legislation adjustment is crucial to define responsibility for fire safety in agriculture lands and
exclude spring hunting near wetlands

important for endangered species. On-going research and tests will study impacts of wildfires and climate change.
Regular prescribed burning schools for firefighters, farmers, and staff of nature protected territories will be organized.
The project results will be disseminated and used in the Amur River Basin. The region government expressed intention to

support further implementation of these research activities.

Project Implementation and Results
This project activities in 2009-2010 had set up and completed the field research designed to understand origin and
impact of wild fires as well as to test new approaches for fire suppression that will increase breeding success of

Red-crowned and White-naped Cranes and Oriental White Storks in the Muraviovka Park area.

1. Research
(1)Effects of grass fires on plants

By removing dead vegetation, which acts as an insulation layer above the soil, wildfire reduces above-ground
biomass, increases the amount of solar radiation available for photosynthesis and faster growth of new biomass in spring.
This is the main reason to burn hayfields and pastures for people in rural areas. Fire effects vary with vegetation
communities, timing and frequency of burn, fuels, soil types, moisture conditions. Monitoring of burned and untouched
plots located inside one type of grassland communities has shown that, if spring fires happen before the plants begin

growing, the plants start reproduction earlier and grow faster in burned areas than in intact spots until their biomass has
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reached the density of vegetation in untouched areas.

Fires also change species composition of grasslands and forests. The result depends on season/conditions and
intensity of fires. In the southern part of Tambovka District in areas protected from wildfires the Japanese White Birch
(Betula platyfylla) is more common than the Dahurian Birch. In areas that suffer from regular fires the Dahurian Birch
(B. dahurica) is common and the Japanese White Birch is extremely rare because the Dahurian Birch has thick bark that
make this tree more tolerant to fires. In 1984, when the Park was established, we found only 4 Japanese White Birches
near the Headquarters. In 2010, after 15 years of fire suppression in the same places we registered 37 Japanese White
Birches.

(2)Effects of grass fires on birds

During the first days after burning wetlands attracted many birds because it was easier to find food items in the areas
where dead litter has been removed. In a while, however, such areas became less attractive as feeding habitats. Different
species also demonstrated different preferences to burned and untouched wetlands as breeding and roosting sites
(Tablel) . Bean and Whitefronted Geese during spring stopover in the Park used only burned areas as roosting sites. The
Menzbier's Pipit Anthus mezbiery (gustavi) preferred burned areas as breeding habitats to untouched ones.

In the south of the Amur Region, wild fires destroy annually up to 90% nests, as well as some broods and even
molting cranes, pheasants, quails, and ducks. Indirect impact of fires is elimination of dead grass that cranes need as
camouflage around the nest during period of incubation. In May 2010 a major grassfire destroyed at least two nests of the

Oriental White Stork and one nest of White-naped Cranes in the Park.

Tablel Number of birds per square kilometer in burned and untouched areas in April-May 2010

Species First week after the fire | In two weeks after the

Burned Untouched Burned Untouched
Bittern 0 <1 0 <1
Schrenk’s Bittern 0 =1 0 2
Marthern Lapwing 11 1 4 1
Pheasant 3 14 1 12
Quail 1 3 3 3
Kestrel 2 =1 =1 =1
Black Kite 1 =1 <1 =1
Rufous Turtle Dave 7 =1 4 =1
YWhite Wagtail 13 ] 0 ]
Pechora and Red- 26 12 4 =1
Skylark 3 0 4 0
Dusky and Naumann’s 52 3 3 3
Stonechat 12 1 3 4
Lanceolated Warbler 0 1 0 5
Pallas’s Grasshopper 0 2 0 7
Common Crow 17 3 1 2
Common Magpie 19 1 2 3
Rook 12 0 =1 0
Gray Starling 6 1 4 1
Pallas’'s Reed and 14 2 =1 3
Yellow-breasted Bunting 0 0 1 4
Japanese Reed Bunting 0 2 0 3
Total 221 56 40 71
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(3) Origin and scale of fires

Due to its climate and natural conditions, it is not a surprise that the Amur Region is the leader in number of wildfires
and burned areas in Russia. An enormous amount of biomass of dead grass and legume is being created every summer
that becomes perfect fuel for wildfires from September to mid June, when dry weather with strong gusty winds
predominates in the region. In the fall wetlands freeze early and melt late in the spring. Human factor-deforestation, flood
regulation and wetland reclamation, easy access to wetlands for people even during the fire alert period, added to the
natural conditions, create favorable environment for ignition and spread of wildfires.

Fire promotes rapid release of nutrients tied up in above-ground biomass rather than slow release through decaying
process. So farmers also burn hay fields and pastures trying to clean the fields from dead grass.

Fig. 1. Farmers continue using bailers in their harvesters, storing piles of straw close to field edges and then burning
them during dry and windy days.

Fires easily spread to surrounding grasslands and wetlands with no one trying to stop them. Due to strong winds that
prevail in spring and fall in the Amur Region ashes are blown away. As a result crop fields, hay fields and pastures lose
organic matters and farmers need to spent funds to restore soil fertility. The Park uses straw mulching equipment in its

fields that removes the fuel and returns nutrients to the soil.

Figl Bails of straw get burned soon after the harvest.

(4) Official techniques of fire suppression in the Amur Region

For many decades the Amur Region government, as well as regional governments all over Russia, has been following
the same routine: they would announce a certain day in April and in October, after or before which controlled burnings
are banned in the entire region. Such regulation did not and could not produce practical results because it ignores existed
sharp differences in microclimatic conditions between districts inside the Region, as well as during different hours of the
day in the same area. On the other hand, since the law enforcement is mostly on paper, arsonists do not pay attention to
these restrictions.

Another problem is that all governmental measures and funds are devoted to fight forest fires while grass fires have
been traditionally ignored as insignificant. Only in the last decade, when over 500 houses and buildings were lost in open
areas, the regional government has begun to notice grass fires. Reactive approach is low efficient because a grassfire
builds up its power within minutes and it take hours to bring a team of firefighters to the fire site. In most cases

firefighters could not stop a fire until it had been suppressed by heavy rains or snow, or stopped at river shores or other
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natural firebreaks. Even today it is very difficult to get any financial, logistic or organizational support for fire prevention,
and there are no specialists trained to fight and prevent grass fires.

The policy of State Nature Reserves and Game Refuges is to exclude any fires in grasslands by developing wide
firebreaks around protected territories. This is extremely costly and proved to be effective only during rare rainy years.
Besides, after fires were prevented during one year or even one season, biomass of dead grass quickly accumulates and
next fires produce more catastrophic impact. In spite of all these facts, governmental agencies responsible for natural

protected territories strongly oppose to any attempts to use prescribed burning as a tool to suppress wild fires.

2. Project workplan, implementation, and results

Through analysis and personal long-term involvement in fire suppression we found out those reactive measures are
inefficient. They fail environment and economy from huge damages.

Taking into account that there is no silver bullet (a single activity cannot solve this problem), we developed a
comprehensive workplan to diminish negative impact of grass fires on endangered birds and their habitats. Proactive
measures included the following activities.

(1) Conducting biannual prescribed burnings in crane habitats

The first prescribed burning under this project was conducted on November 1, 2009. I noticed that during two days
after a snowfall on October 29, some types of vegetations kept moisture and some already became dry. All my attempts to
ignite wet grass fires failed but dry grass burned well that allowed me within two hours develop three parallel stripes of
fire breaks 20-40 m wide (Fig2). These fire breaks played a key role in spring of 2010. When the legal 6 season for
prescribed burning was closed, local farmers began burning straw in their fields on the border with the Park. On 2 May,
with the first gusty and strong winds, the fire was started near the road Muraviovka-Korfovo in south-west corner of the
Park. During the next 1.5 hours the fire was rushing straight north (Fig3), soon reaching the village of Dukhovskoye.
Then in less than 30 seconds the wind turned by 90 degrees and a front of flame ~14 km wide began roaring east. It

crossed over 4 km of wetlands in 15 minutes.

Fig2 Firebreaks developed by prescribed burning in Fig3 Catastrophic wild fire, mid day of May 2, 2010.

November 2009 saved the Headquarters and

crane breeding sites from wild fire in May 2010.
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Thanks to the three firebreaks made in November 2009 and the heroic efforts of staff members of the Park and
firefighters (Figd and 5) , the fire was stopped in few meters from the Park's buildings (headquarters and the campgrounds
with cabins) .

The fire engulfed over 90% of the old grass in the Park, destroying two nests of Oriental White Storks that we know of
and one nest of the White-naped Crane. Nevertheless, several small grassy patches in the middle of the fire storm remained
intact and were used by two pairs of Redcrowned and by four pairs of White-naped Cranes to build their nests. In mid
October 2010 we conducted several prescribed burnings to determine optimal nature conditions for this activity (Fig6).

During three attempts I had to work alone and was able to create only a small firebreak (total length of 300 meters,
with 20-30 meter width) because the grass was not yet dry enough to burn. I had a helper for the fourth burning. I failed
to notice that during that night there was a frost that dried the grass. That was a big mistake since within few minutes the
flames went out of control. With the help of staff and the fire team from Muraviovka village we were able to contain the
fire and develop a fire break in wetlands south from the headquarters to the road Muraviovka- Korfovo. It created an
excellent mosaic of big “islands” of untouched grass surrounded by wide belts of burned wetlands. These islands are
now well protected from the next spring wildfires. Because the surface water this fall was deeper than in any of the last 8

years, this area should be very good for cranes and other waterbirds in 2011.

(2) Determining conditions for safe and efficient prescribed burning

Prescribed burning is a brand-new method of fire suppression for Russia. We do not have any manuals or other
information for conducting safe burnings so we used the techniques that I observed at the International Crane
Foundation. To monitor air temperatures, relative humidity, wind speed and direction, atmospheric stability we used the
weather station purchased with Pro Natura's support in 2009. We also studied land topography and the behavior of fire

during our controlled burnings.

We found that:

1) 50% relative humidity (RH) was the optimal condition to conduct a prescribed burning ;

2) Safe prescribed burning can be conducted when air temperatures are below 100C'.

3) Fire can be contained when the wind speed is low, around 1-5 meters per second; With the higher wind speed it is
easy to lose control of the burning, and with the lower speed the direction in which the fire would spread becomes
unpredictable ;

4) Late afternoon and evening are the best times for burning because RH is high and growing, wind speed and
temperature are going down.

We are planning to conduct a comprehensive research on optimal conditions for prescribed burning in the Park area

during the next several years.

(3) Introducing affordable and efficient fire equipment and tools

During many years of fire suppression activities we determined that some pieces of equipment used in the Amur
Region should be replaced and some should be added to the arsenal of local firefighters. Plastic water pumps for
backpack fire extinguishers manufactured in Russia often break down during the first hours of their use in the midst of
fire that creates a life threat situation for firefighters. Brass pumps that I purchased in the US had are sturdy and easy to

clean during the fire (Fig7) and they served us well for many years. At first, the local firefighters did not even want to
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test these pumps because they are heavier than the plastic ones. This year, helping us to fight the huge May fire, they have
finally discovered the benefits of this pump and asked to bring more of them. Therefore Muraviovka Park used the grant
from Pro Natura to purchase in USA 26 brass pumps, carry them to Moscow by plane in checked-in luggage, and ship by
freight train to Blagoveshchensk. Then we donated 23 pumps to the Fire Department of the Regional Forest Service
(Fig8) , whose help in prescribed burnings and firefighting is crucial to the Park.

The Park also introduced the Amur Region Fire Department to the drip torches that allow igniting the fire quickly
wherever and whenever needed. It is very difficult to develop initial firebreak stripe in wetlands with tall grasses. For
these purpose the Park purchased, with co-financing from Pro Natura grant, rotor discs (Fig9) developed by the Institute
for Agriculture Mechanics in Blagoveshchensk. We used it in early spring when wetlands are still frozen.

Rotor discs demolished the dead grass on the surface without damaging soil or plants.

Communication was a big problem in the Amur Region for a long time that made it extremely difficult to inform the
firefighter team about an approaching fire. Recently a telephone tower was installed in Muraviovka village that improved
the situation. With support from Pro Natura we purchased regular cell phones that allow us to keep good communication

between staff members of the Park, firefighters, and the local officials. It helped us coordinate prescribed burnings and

timely inform fire department about wild fires that happened in the Park and its vicinity.

o
Fig4 Firefighter from Muraviovka village helps to stop Fig5 Firefighter from Muraviovka village helps to stop

wild fire. wild fire.

Figb Park staff use prescribed burning to make firebreaks. Fig7 Brass water pump.
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Fig8 Official presentation of donating a suitcase full of Figd9 Tractor with rotor discs is developing a firebreak.
brass water pump to the Head of the Amur Region

Forest Service.

(4) Demonstrating economical benefit of sustainable agriculture

The Park uses equipment that mulch straw into small pieces and disperses it during the harvest. Environmental
benefit from this practice is obvious. It improved air quality and diminished soil and water pollution. Crop fields of the
Park work like wide fire breaks and protect wetlands from fires started by neighbors. But there is also an economic
benefit from this practice. In 5-7 years the organic leftovers become fully decomposed and add nutrients to the soil. So
even without use of fertilizers soil fertility in the Park is growing.

For many years local farmers were very skeptical about this practice but in time they learned that the Park crop
production is growing and for small grain it is close to those co-ops that heavily use costly mineral fertilizers. As a result,
number of co-ops that replace bailers by mulching equipment is growing every year.

(5)Eliminating epicenter of poaching, disturbance, and wild fires

In the middle of Muraviovka Park wetlands, there is a chunk of slightly elevated arable land surrounded by crane
breeding and roosting habitats (Figl0) .

During the last 20 years, this land had changed hands multiple times and lay abandoned and covered by dense weeds
for years. As a result, wildfires often originated from these former crop fields and spread to wetlands.

Poachers could easily walk into the middle of the Park's wetlands through this grassy dry area and the Park did not
have any legal rights to ban their access.

Poachers use ranger stations as fortresses where they can hide from the public eyes (Figll) .

A plan to build a ranger station on this chunk of land would only aggravate the problem since it would become, in
fact, a hunters' lodge. The Park did not give its approval to this project. In 2009, this agency tried to take ownership over
these lands that were abandoned by a co-op. But the Regional government rented out 514 hectares for 49 years to the Park
at the eve 0f 2010. The poachers were very angry and did not like to accept it. Through an individual farmer they initiated
an appeal to the government to gain 35 hectares of land by a lake as a way to sneak inside the Park. Although the farmer
could not provide any legal documents to prove his ownership, another governmental agency was aggressively lobbying
for his (actually poachers') interests. As a result all of us spent a substantial amount of time collecting documents,

meeting with lawyers, and preparing for the court hearing. Finally the court rejected the appeal and confirmed lease of the
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land by Park. It was a great victory for crane conservation and the first precedent in Russia when the government and the

court sided with an NGO's against a governmental agency.

In late 2009, we received another Christmas gift: the Amur Region House of Representatives on their own initiative

had exempted the Park from 98% of our land lease taxes! It saved us funds for wildlife conservation and public

education.

Because the Russian laws require that arable lands are used exclusively for agricultural purposes, and the Park has a

shortage of funds, machinery, and farmhands we developed an Agreement on Cooperation with the Amur Institute of

Agriculture Mechanics. Staff of the Institute will test new environmentally-friendly methods of farming using the Park's

fields, sharing the profit of crop sales with the Park.

RAPTALLUH DPAHRL
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Figl0 Map of the Park with shadowed areas (over 500

hectares )
December 2009.

that were leased to the Park in

Poachers use ranger stations as fortresses where

Figll
they can hide from the public eyes.
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(6) Conducting public education and public awareness program

Climate, water, fire, endangered birds and people were in focus of our diverse education activities in 2009-2010.

Presentations and classes. During the project period, we gave 18 presentations in three districts in the Amur Region
for over 350 schoolchildren (Figl2) , seminars for over 40 students of Moscow and Wisconsin State Universities, classes
for over 100 participants of summer camps at Muraviovka Park (Figl3 and 14) and at Zeyski State Nature Reserve, and
classes for over 230 social orphans at summer camp in Belogorski District of the Amur Region.

Nature tourism for education. Muraviovka Park is a pioneer in nature tourism in the Amur Region, hosting a growing
number of visitors from Russia and abroad. Park annually organizes special days such as Crane Festival, Day of
Wetlands, Birds of Prey Festival, etc. and during the project term gave presentations about negative impacts of wildfires
to over 1,500 visitors. The 12 Park's exposition at the Amur Expo Forum, June 2010. Oleg Kozhemyako, Governor and
Victor Logachiov, Deputy Chairman, House of Representatives of the Amur Region (in the center and on the right),
highlighted Muraviovka Park role in nature tourism (Fig15).In 2010, we have also organized the first nature tour at the
Park for blind and visually impaired people (Figl6).

Art contests.
A children art contest “Prevent the Fire” was organized in the Amur Region and the winners of the contest (Figl7)
received awards from the Park and the Fire Department (gifts and free of charge participation in the Park's summer

camp) .

Mass media.

Twenty three interviews about wildfires; their causes, and their impact on endangered birds, as well as human health
and the economy, were aired (Figl8) through regional and national mass media; also see attached copies of publications.
Enormous damage to wetlands and cranes caused by fires touched the hearts of a wide variety of people. A zookeeper
from Seattle, an entomologist from Moscow, a manager of a Chinese Ecotourism Company, and a school principal from

the Amur Region sent their personal donations to the Park to be used for reforestation and fire suppression programs.

Figl2 Presentation about impact of fires in a rural Figl3 Class at a summer environmental camp in

school in Tambovka District. Muraviovka Park, June 2010.
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Figl4  Educators and students from Amur and Figl5 Oleg Kozhemyako , Governor and Victor Logachiov,

Khabarovsk Regions of Russia and from USA at

summer camp 2010.

Deputy Chairman, House of Representatives of the
Amur Region (in the center), Sergei Smirenski and
Marina Kolodina, Director of the Park (on the left)
near Muraviovka Park exposition at the Amur Expo

Forum, June 2010.

Figl6  Field identification of trees during the first Figl7

birding tour for blind and visually impaired.

Figl8 Marina Kolodina gives interview to the Amur
Region TV.
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(7)Developing involvement of local and international communities, governmental agencies and experts.

Workshops. The international symposium was organized May to 3 June 2010 by ICF and Muraviovka Park in
cooperation with the Wetlands International - IUCN SSC Crane Specialist Group (SG) and the Amur Region
Government. The workshop examined two issues vitally important to cranes in general and to the Red-crowned Crane in
particular: cranes and agriculture, and the impacts of climate variability and change on cranes and wetlands. The themes
were global in scope. Overall, around 50 experts represented over 31 federal, state and public agencies and
non-governmental organizations from 14 countries and all five “crane"continents: Australia, Canada, China, France,
Germany, Hungary, Israel, Japan, Russia, the Netherlands, South Africa, South Korea, Sweden, and USA participated in
the workshop. Natalia Pugachiova, Senator of the National Parliament, Sergei Smirenski and Yuri Privalov, Minister of
Natural Resources of the Amur Region (Figl9) participated in the first day of the workshop and in the press conference
in Blagoveshchensk (Fig20 and 21) . On the last day of the workshop, at a press conference hosted by the Amur Fair the
participants shared examples of wetland management and successful solutions for conflicts between wildlife and farmers
in different countries. A booklet of 30 paper abstracts was prepared for the workshop.

We also gave presentation at International seminar in EtnoMir in Kaluga Region for over 50 participants, and for
more than 70 participants of Russian American Pacific Partnership at 15th Anniversary Annual Meeting, in Portland,
Oregon, USA.

Donation of water pumps. In late October at a public ceremony the Park donated 21 brass water pumps for back packs
fire extinguishers to the Amur Region Forest Service (see also paragraph 2.3.) . These excellent heavy-duty pumps that
are not available in Russia we brought from USA to Moscow in late September and shipped by freight train to
Blagoveshchensk. The Forest Service officials were extremely pleased and distributed the pumps among the region fire
fighter teams. This event was well covered by the Regional TV, radio, and newspapers and all mass media highlighted the
initiative and activities of Muraviovka Park in proactive approaches to fire prevention and suppression to protect the
endangered species.

During the fire suppression we had experienced difficulties due to the staff shortage. This donation helped the Park to
solve this problem. In return of donation of water pumps the firefighters from Muraviovka village helped us free of
charge to fight the catastrophic May fire and conduct prescribed burnings in 2010; the Amur Fire Department is now
eager to help us with prescribed burning in 2011.

Reforestation. Over 200 students from schools in Sadovoye, Muraviovka, Kuropatino, Kozmodemyanovka,
Lermontovka (Tambovka District), Verkhnya and Srednaya Poltavka (Konstantinovka District) and the city of
Blagoveshchensk participated in reforestation and planted in May, 2010 over 300 trees (Fig22, 23).

Meetings with officials. Problem of fires and necessity to introduce prescribed burning was discussed with a State
Senator from the Amur Region, the Deputy Governor of the Amur Region, the Minister of Natural Resources, the
Minister of Agriculture, the Director if the Amur Forest Service, and the Head of Tambovka District Branch of the Amur
Ministry of Emergencies. All these meetings were quite productive and we are confident that we will have good

cooperation with all of the above.
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Figl9 Natalia Pugachiova, Senator of the National
Parliament, Sergei Smirenski and Yuri Privalov,
Minister of Natural Resources of the Amur Region
during the opening ceremony of the international
symposium “Climate-Cranes-People” at the Park's

nature center, May 2010.

Fig20

Press-conference with the participants of the
symposium in Blagoveshchensk: From left to right:
Roger Jaensh, Coordinator, East Asian-Australasian
partnership, Rich Beilfuss, President, International
Crane Foundation (ICF), and Elena Smirenski,
Program Assistant, ICF.

Fig21 At press-conference in Blagoveshchensk, June,
2010.

Fig23  Schoolchildren during reforestation after the

catastrophic fire, May, 2010.

Fig22
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3. Conclusions
The analysis of data collected during the project, as well as studies of the history of wildfires and fire suppression in
the Amur Region had revealed that:
(1) Reactive measures cannot guarantee full protection to wetlands from uncontrolled grass fires;
(2) Successful protection from wildfires of wetlands without biannual controlled burnings lead to accumulation of
enormous amount of bio fuel and increase threat of catastrophic fires;
(3) Proactive measures that include a combination of prescribed mosaic burnings and prevention of wildfires exclude
catastrophic fires and create safe breeding sites for cranes and other waterbirds;
(4) Burned parts of wetlands serve not only as fire breaks but provide breeding habitats needed for some other rare
birds as well as offer available food items for many birds;
(5) Regular prescribed burning schools for firefighters, farmhands, staff of nature protected territories should be
organized;
(6) Relatively low cost brass pumps and drip torches could significantly increase efficiency and safety of fire fighters;
(7) Appropriate conditions for prescribed burnings should be determined for each particular crane habitat;
(8) Development of new legislation that will determine responsibility for fire safety in agriculture lands as well as

exclude spring hunting near wetlands that important for endangered species should be lobbied for.

4. Sustainability of the Project

The Park will continue research and tests of fire suppression practices in the following years even after the
completion of the activities under the Pro Natura project work plan.

The Amur Region Fire Department had already proposed cooperation with Muraviovka Park and asked us to
organize training in prescribed burning for firefighters. Originally we planned to conduct, with support from the Trust for
Mutual Understanding, training workshops in the Amur Region in 2012, but because the problem is so urgent we are
aiming now for earlier dates. Jeb Barzen, Director of the Field Ecology Department of ICF had agreed to come to the
Park in spring 2011. We hope to get Lufthansa support for his travel from USA to Moscow, with the Amur Region
government supporting his travel expenses from Moscow to Blagoveshchensk as well as expenses at the Park for the
workshop leader and participants from the Amur Region.

During this training workshop its students (local firefighters) will be conducting the actual prescribed burning of
crane habitats in the Park. It will save us substantial expenses and time and will allow protecting much larger area of
wetlands from wild fires. We will discuss and decide on the program and dates for this workshop in December.

Fire studies and management of crane habitats will be a part of the Comprehensive Conservation Plan that will begin
in 2011 with support from Trust for Mutual Understanding, International Crane Foundation, USA, and the Amur
Ministry of Natural Resources.

Thanks to the Pro Natura grants in 2008 and 2009, the proactive approaches in wetland management have been
initiated in the Amur Region.

Participants of the Project: S.M.Smirenski, M.V.Kolodina, S.A.Kazachinskaya,S.M.Yakovenko, N.E.Tihutin,
A.LKolotyi, V.K.Ignatov, G.Nosachenko and A.E.Varlamov.
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