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Genetic population structure of the endangered salmonid, Sakhalin taimen in Japan inferred

from microsatellite loci: implications for conservation

Sakhalin taimen Ecology and Conservation Research Network
Kaneaki Edo, Shigeru Kitanishi, Kenji Akiba, Hirotake Oomiya,
Kazuhiro Nomoto and Itsuro Koizumi

T BHIEA U IRENRRKROBEKATHY | L Y KU X M CHfaidfE s L Cililish
TW5D, ABFZETIE. A4 MU OGS E~ A 7 0T 74 FDNAFHTIC L VLML, e
BEFHIBAND, L VEURESRONREICHFLGT L2 HME Lo, MiTid, EEoME%
HaES 2 ALHEE PN O 14E R SOE R I DWW T ENE L7z, T OREE, £ < ORFEE TFERE
BRI LD R S, BRI QT A 10kmEL ) ORI KR & W oz BT A r—v
BT BB LB EA TN D Z EDVRB S N7, [EEREEN OB RIS ERMEIT 2R - 72
25, JEHHT OFEEHTIEAE W ZRREEZ R Lz, TROORENS, BENEBENLA b
WONRET B 120120F, FKFR, BEICL > Tdii 2 ER OR#EFEA & LTI 2., BRI
RERENE - ET20ERSDLEEZ LNz, iz, BEASHEEEZRET 2720103, iR
BIZAEMEDS N b D DEABEEA, OHEIEASFER N TN D | 38 B HLS D EIRRE & B e iR 2T B 4%

BRbHDLEEZLN,

1. [IU®IC
A & U (Hucho perryi) I3V 7 B4 NURBIZET D
ENRRROWKATHY . BRZEDF AN R

TP . IS AR L TW5D ORF 1966,

7Y xrab 1974), EANTE, 222 TUIERE
EETRO—IMOKBIZHER L TR, I b
OEEFEIBEI SR L. BRI ER O — B L OH
BT & bR < ALEE IS A ABRE STV D (EH
1957, 'EHS 1976), A FURBRIZ—F 7 RKREEIC
IR 3 L, AU, O RUTICAERTET A

— A b (H. taimen) ., THFHT ERO T F 4 A K
7 (F ¥ F) (H ishikawai) . BT EROEL (H
bleekeri) . K77 )Ild>Huchen (H. hucho) DAFEDN 1 &
TV 5 (Holcik et al. 1988), HARIZAE TS 4 by
I3, ooatiil By | ME—REREMEEH T D JIF S
1983, Edo et al. 2005), F 7=, h4fE L v iR K E <,

MRS A D 72 (f b7 2 110~ 1258, fliFE - 150
~200%) (AAF1966, Holcik et al. 1988), > A ApE
T BEEN A TIKICEINT 2 0lcx L, 4 hUik
ME—FRIZPEPIFI % (Fukushima 1994, Edo et al. 2000)
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Flo, e ST -EOEINCAEEZ KX DA
PEIITRL L LTHIDIND M, A N UIdiBNR EHS
HREIFEINAT, 20650 < A& KRNI D FEYN % i
V3K (Edo 2001), A b VITBRBMENRNT LT
HFAT, KELImEBZLZ 06, S5/ LTH
NZDE,

A M iE. AR CIEBEICHEIR L 7= 208, dbifEEIc R
W Z O EEE R4 D SETHD (LT - B
2002), BAE, A M UIXREEA Ly N U X Tk
fEtRIBEE (BR¥E4E 2007), dbifE L FU X T
MR EHERE IR E Sh TV A (EEE 20000, &5
1220064121, EHEE B A R#EES TUCN) Ly R Y
AT, EHMBBEOMBLBRMEN &V & S5 CR
(Critically Endangered) (238 E &7z, Mg &g &
DA MU, EFEOIRHEIC T 2 4B IE
WCHT A S FEEICHIRIC X o TIXEARED
MR E | Flo, BFET DEEROZ BN
TH, BIEROEIII L TND Z R NE
o TWBLALFE D REET—4),

IFEDOFTEIZ LD AR BEIHORNENH S
2725 —07, (EEEERN ORI ZARNE OFLRECE K
HEEOBBHIRHROA R L, A4 b OBIEHIEEG
BT 2EHIE. ZNETIEEAEHLMNIENT
o te, ALEBENO—EHOKZTIH, 1 hUOD
BEENEEICOWTOFESCHRHD it sh
RWEE, A RME LT, BIKRBEEOMAED
BRROR A ERm ST\ b, 4 Fo &R U 7rEHC
BT 2% 7 I=RZBW L, #7225 ACRM TIdff
P B E TORBEKBICKRERERHY . K
MEAROREAKRIZZOFMOMEEZ L HZ L0, A
TV BREBAL L7290 AR) O R & KR <R
2B EERHE SN TS UMMES 1994), F72,
BB KRETY 7 9~ ZADRHBRER LB =
ol TA WTROKRIZEBWNTHBE I
EAR O BEIREFR R IEF RN EERHE Sh
TEY, ZOERD—o & LT, AFEREELED

TOBIGHREES P RE SN TN D (LS 1989),

A b TIZOWT B [ERRIT, BREE R D B ) ~D
BRI AR AR, AREZRHEC K B BRIRE 72

ERBESND, WEAYDOREZIATT BRI,

EEFRE A D OFEICHK SV IRER 2 IR
THIENREETHY, BIEARE L BHE L2
# - RARWRIIFRANT 5 <& TV (Pullin 2002),
A b U OBGHIESE O, AR i
(HIBLED S OIRRIEIE #1945 5 2 T, BB TH D,
FE BIL, FRLIS4EFEPRO NATURA FUND DB A%,
ZZFTC, A hUDI b3 KU TDNAZFENT L.
AFEDENNMEREEN ORI ZAENE & | v i fRRE
MOBBHBEAESEZHL M LEZGTF S 2008),
ZLT, TNLOMRICESE, AFEOHRLSEL L
T KRR (EREE) 2 AR OREEBIHEAL & L, K
RITLIRERENSE - FTHLERHDZ L
AR 2 Z 8 L 72 Wk R B o B IR O Bl it
ERAEIEE 9552 & BENSREEHERET S
B, A ORALD B B BRI OV TIX, AN LHE5HE
EEDAERBNREEEEET ILERNH DL Z &
REERELEZGIIFL 2008), L»L, 2 hav
U 7DNAIZRREETH 0 . OMENTHERICAR
WM S U700 Uil - Fa 3 2003), 7 BfadEO
WL O OFECIXMERE TR & — o BB R722 2 5
DRESNTEY . BIoA 25BN RS S
T 5 (Bekkevold et al. 2004, Kitanishi 2007), 5%
bR DEDNADIRNT 2175 2 & T, I b R
U 7 DNADFRNTFE R L 1X R D4 b 7 OB
ERRHINLE LR, £/, I har KU
TDNA L [ R_REFIMERN GV~ ——Z2H 5
Zlizk Y, FHUEPN OB L7 AR G0 R
FREE10kmEL ) =0, [H—7K RN D H 72 2 3R & v
Stz X0 R A — L TOBGRIZER R
TE5AEELH D, IHIZ, T b KUY 7DNA
T TERL ., BHROBRBHHFEELZH WD Z & T,
HRAOMERE - FREICBET 2 L0 2L OEHRESD 2
EMTE, XV IEME - FEEO&SVREEKRORS
WAREL 725 2 LI SN D,
INHORITER, ABE TR, RAREZKL,
LV 2BEOEW~ A 7 a7 T4 FDNADENT
TV, ZOREREZHWT, bmESIRICE T 5 A
h B OB EHEE 2 L 0 BEMICIER L, @i
IR 2 OBLED D, X Vi1 » vk
DONRBIIFETDHEEBME Lz,

4_



2. IRAE

BT, A DU OFESMEAMET D, ifEE
WO TMEARTE (Z2%0)1, ), R%ERJI, a~
JUL RN BB, FniBiil, Ra&RI, J=E )1,
IR RERII, BaE)I, BI%EL 4, $I#E)I1) 350
TR O ER2{EAREE (Y 0 =y E)ID 10fEEZ
KGN LTz, Yo T AR D T2 DI (R
HEB) 24008 L 72BRIiE, IRRED—EBDH 2 HRI L |
BRI HE L 72 BT B LT, FEIRIF A
BRET HHEITIE, 1 DOFEIRNDERLOI & L,
[l — 3N D FETNIR > 5 138 & 2N IR D B 7e 2 90
DHZRHEEBE kDY T LTHoTz, BEEL
T T NFI9% A ) — L TIRTE L, DNAFIH %
179 £ T3 CTHRAE L7z, DNAfHIL, a7 —t8
K& % Ly 7 A (Chelex 100, Bio-Rad#t) & M Ti7 >
72 HHH L72DNAIZ300 £ LOTE R 7 7 —ITIED L
3ICTHRAFLT,

~A 7 %774 FDNAFRNTIEZ, A4 N U KOO
Yo B A T RICE R S BRI O 183 (R 1
(Froufe et al. 2004, Hatakeyama et al. 2005) % VT
Tote, £9. LB Lo BIn 7% &
ET D70, I bz KU 7DNAMHTIZIB W T LA
PEIZE AT T ME R EE2 7 K & FA T 3B s 1
SR AR T, T ORE, 1058 THEIZR
T, BEORLERE T, b LUIRY AT —BH
UG (PCR) I & 2 s F DOHIR SRR S 41722075
Toi=8, ARRFFETITE Y O8TAG T-JEE & v CTHENT
4T o7, PCRIZIT¥ —~ ¥ A 27 F— (PCR
Thermal Cycler SP; Takara) & i\, &ELETELE G,
0.5unit Taq Polymerase (Ampli Taq Gold; ABI) , &~7"Z
A ~—%0.5uL,02mM®DINTP, 50mM»DKCI, 20mM
D Tris-HCl (pH8.4) . 1.5mM®»DMgCI2, 0.5-1.0 u LD
DNARIE, MBHIKEINZ 726520 LOZKMHETIT-
7oo MBS, £792°CT124y, KRIT94C 308,
T ==V ZIREIR, 72°C307 & 37D K L,
BABIZT2°CTor & Lz, 7=—Y » ZIRE I, Froufe
et al.(2004) } U\Hatakeyama et al. (2005) \Z9¢ -7,
PCREE#)ITABI PRISM 3100 Genetic Analyser% fu>
THENT L, RN T-D7 7 7 A2 b A XD
{ZIXGENE SCAN Analysis ver.3.7 (Applied Biosystems

) & iz,

FRARE OB SIEIE S LT 572, HB%
NEBLAFE(A), ~T S (Hp) . Allelic richness
(Ar; El Mousadik and Petit 1996) . [ % 3258 5 5%
(Npa) ZE I L7z, Zh b ORI 1L GENEPOP
(Raymond and Rousset 1995) %5 &2 UNFSTAT ver.3.4
(Goudet 2001) Z W72y /N—T o « T A L=
i3 b OF A &AM OF M AR (Fis) 1
GENPOP#% JHW TR 72,

LW EIZ BT DA b U EEREEOE RS Z T
BT 2570, BEEFER OBEM 5 EREK (Fsr; Weir
and Cockerham 1984) % Arlequin ver.2.000 (Schneider
et al. 2000) = AV CTHEHT 5 & & 112, GENEPOP
ERWTHEEBHERIZOWTEHE BB E (exact
test) Z{T o7z, TAUDOFENTCIE, o 725
R, EOSMEIRTED H% v, AEMEOH I,
0 IR LA A 10,000 & Lz Vo7 ) > 7RIS
KoTHRILz, oy —7rzr vy
AR 7 v —=4iE (Rice 1989) #17->7-, KIZ,
{E R B [ O AR RO SR UM & R TS L 0 sk
720 TS HTITIZPCAGEN (Goudet 1999) % FV /=,
HER ) R EE & IR OBREERT 5720
12, BEEELC L 2 FREED Zh 5 (isolation by distance, e.g.
Wright 1943) %K 72, A EMEDKE D 7= HMantel
test (Mantel 1967) 247>, # 0 K LIRI%KIX10,000]H]
L L7, Mantel testiZ /X GENPOP D 7' 1 7/ 5 A
ISOLDEZ% i\ 7=,

INE COEMEBRBFICE T DM FEE I,
JIRe sk (B AR, A m—>Y 7R E) Lo Tz
FAMEHRZ AV CHEEEZ ERZ L T\ o, LiL,
A, ZO XD BREAIERICHES & EE IR
FELBBIFRICESLS 7 T RALX —=RRRDLEN
DT EN, xRV THREINALTND
(] 2 1E Vaha et al. 2007, Geist et al. 2009), & 51T,
ARFFECIIAE GBI DD I WMEEREER D D Z &2 D |
RO BRAIFEE RN TIE Fsr, FERLT TS 120
Z . STRUCTURE ver.2.3.1 (Pritchard et al. 2000) % H
W, AROBEREHR S AEBEICRBIT 54 b E
KEEDOBISH 7 T A% —$(K) . K OB EEDITE
7T AL —DWEEIT>T2, TOFETIL, JbifsE



IZIIKY 7 AY —=REET D, LW ETVEE
L. BEEOEGFRICHESE L b LWERERSK
OHEE L BHBRDIRIE 7 T AL —DHEEITH, &K
WFSE T, K=1~16 & U (4EIRTE R OS2 EREE) |
admixture model % (’correlated frequencies model &
W, BKOREAE (In Pr(X/K)) ZHEE LT (/v
a 7T T hb ik, B0 LUIEE100,000(]
(burn-in: 50,000) Z1k > F& L, 10> MTo72),
KOHEITIX, AKEE A2 (Evanno ef al. 2005) .

3. HBR

~A 7 u¥5 74 FDNA 8HEGFFEICRIT 5 &
FREEOBEBISHEMEEZ RO IR, s 5
(A) ., Allelic richness (Ar) X O~7 w825 (Hp) 1,
FNZEIN2.0~3.9, 1.9~2.6KTN0.27~045L 721
ARERIRIC BT 514 P U EEEOREE LT, &
BIZEBOSHEERN BN ERHAL N E o Tz
(1), o, EEEYA ADRRESLELTND
LB Z BB 5K RC MR R OfE A #E
T, EBHIZERENE -T2, —J7, I EEREK
D3PI L KBRS fE IR S T B il B O (B R B

(BIF)I, JRE)1155) (2T, BB A XA
INENZH D BT, SO LS

F1. BIAEEERN OBIRHIZARNE
NSFRHTE AR, AKESTE G T3
Ar: Allelic richness, Npa: [EA % 385154,

Hp~7 BHEEAEE, Fieli 4R % *:P<0.05
{E{kZ (abbreviation) N A Ar Nm H; Fis
RA (SB) 9 24 2.3 0 045 0.188*
=)l (SR) 49 23 19 1 034 0033
A&l (UR) 2 30 23 0 043 0011
Rz (TK) 20 26 19 2 027 0016
oAV (SA) 1128 22 0 031 -0.029
AR (KT) 2030 20 1 031 0.083
033111 (CH) 8 2.0 2.2 0 042 -0.164
EEEI (OB) 8 23 2.1 0 0.36 -0.016
EEI (SK) 10 24 21 1 039 0049
LI (SF) 45 33 23 0 037 002
BN (SY) 9 30 26 0 045 0.023
gk (KU) 4 39 26 4 043 0.085
RIFBAN  (BK) 3% 34 25 0 043 0.121%
EE)  (FR) 40 35 2.3 2 0.34 0.027
Hn1) o (NN) 5 2.1 2.1 0 0.38 0.207
v el (KP) 5 25 2.5 0 047 0.200

RSN (R, ~N—TF 1 « UA =T
LOTNERDIFER, 2L LTCIAERTHN
P B AL (P<0.001) . 2MEMARE (R, 1)) I2H
WTHABRRTNIARD bNIZ (F— 2 KB, £
7oy 30DBBTTITB W GEBHA A N4 T T
WD RIREMEDS B =y, AT b b DE
fGFEEIDEG L TV ERRESN WD T
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To describe in detail the population genetic structure of endangered salmonid, Sakhalin taimen (Hucho perryi), 350
individuals collected from 14 populations were investigated by analysis of eight polymorphic microsatellite loci. Exact
test and genetic differentiation (Fgr) revealed that genetic divergence among populations was high (Global Fgr = 0.218).
Significant correlation was observed between genetic differentiation and geographic distance (Mantel test: P=0.001, r* =
0.403). Furthermore, eight genetic clusters were identified by model-based Bayesian clustering approach implemented in
STRUCTURE. These results imply that Sakhalin taimen populations could be subdivided even between neighboring
river-systems (< 10 km) and/or between tributaries within a river-system and that gene flow is likely to occur only
between neighboring populations. While genetic diversity within each population was low on the whole (allelic richness
= 1.9-2.6, average heterozygosity = 0.27-0.45), populations located in eastern Hokkaido showed comparatively high
genetic diversity. Since the level of genetic differentiations among populations are high, each taimen population
(river-system and/or tributary) should be treated as separate management unit, and artificial introduction of individuals
among different management units should be prohibited in principle to conserve the unique genetic population structure.
Furthermore, from the viewpoint of conserving genetic diversity of this species, populations located in eastern Hokkaido
should be given high priority to conservation program and ex-situ conservation containing artificial breeding of

endangered populations should be considered and conducted.
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Below foundamental ecological Research was carried out for conservation Okinawa spiny rat Tokudaia muenninki :
1) sensar camera survey, 2) home range and activity, nest research, by using radio-telemetry, 3) fact-finding on the spot
and existent record research.By these researches, we found that they also live low density in out of known habitats, home
range is about 3700~5000m2 by Maximum Convex Polygon during Feb to June, adult female have exclusive home
range, activity period found at 20-24, 5-10 o’clock, resting period found at 14-19 o’clock. They have more than three
nests that mostly used tree root den. There are more than 2 entrances each nests. According to this research, fundamental

ecology (home range, activity, nest environment,etc) and new habitats was revealed for the first time.
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We investigated the habitat use patterns of the Iriomote cat and the Tsushima leopard cat in the re-developed
agricultural areas in Otomi area on Iriomotejima Island and Tanohama area on Tsushima Islands, respectively. We
conducted the radio-tracking surveys on one adult female Iriomote cat, and two adult female and one adult male
Tsushima leopard cats. Both wild cats avoided re-development areas. It suggested that the large-scale construction
negatively affected the wild cats. The type and degree of disturbance were different between two areas, in relation to the
degree of the attempt to reduce the effect by re-development activity and the agricultural type after re-development.
Having conducted long-term ecological surveys on the wild cats enables us to assess the effect of redevelopment in this
study. The monitoring of the habitat selection and spacing pattern of the wild cats in these areas should be continued to

understand the wild cats' population trend in the future.
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Kirigamine highland is known from of old as scenic sites. This research clarified the relations of two with a molecular
marker. This research clarified the relations of the regional population of Polygonum cuspidatum that grows naturally in
Kirigamine highland and individual introduced from the outside by greenery business according to road works, with a
molecular marker. Authors investigate conservation biology of P.cuspidatum in various places. Authors are aiming at
making map of Evolutionarily Significant Unit of P.cuspidatum in Japan. We try to clarified that the phylogeny of
P.cuspidatum in Kirigamine highland. We investigated the surrounding of a natural region, and along the motoring road
of Kirigamine highland, and DNA has been extracted from the individual of 12 points. DNA is additionally extracted
from the individual collected with each prefecture in Kanto, and Niigata, Gifu, Ishikawa, Toyama, and Kochi. We
constructed phylogenetic tree using rbcL-accD region of chloroplast DNA, and ITS region of nuclear DNA. As a result of
the analysis, ten places of P. cuspidatum in Kirigamine highland became a monophyletic group. As for the individual
along the motoring road of the village district in Suwa City that is adjacent to Kirigamine highland and Odoriba

marshland entrance, are different. It was possibility that it was the one that had been brought in from another region.
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Japanese murrelet is a small seabird, endemic of the sea around Japan. Its total population is thought to be decreasing,
so the need of the conservation is rising recently. This research focused on the distribution of the birds and breeding
possibility of the rediscovered habitat around Miura peninsula.

Distribution survey using small fishing boat, showed that Japanese murrelet distribute along the coastline of Miura
peninsula from off TSURUGIZAKI to off KAMAKURA. Especially, the birds gathered in the sea around the cape
NAGATORO more often than not. From Feb. to May, this species were observed frequently, at least 40 bird in habit the
sea area around Miura peninsula.

We chose 3 sites to research breeding status of this species, but we did not get any clues to discovery of breeding site,
despite 10 times surveys. We did not confirm birds accompanying chicks, but we get witness information of a chick with
an adult in May.

We are planning to research the ecology of birds accompanying chicks and breeding possibility of sites we did not

survey this year.
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Evaluation of management approaches for the conservation using GIS

in Asian black bear (Ursus thibetanus)

Asian black bear management network
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Recently, the natural habitats of wildlife are rapidly changing and consequently make a conflict with human. To
decrease conflicts with wildlife, we need to understand the behavioral characteristics of wildlife and manage them
effectively. In this study, we aimed to analyze telemetry data of 19 female black bears Ursus thibetanus japoincus from
1999 to 2007 using GIS and appear behavioral characteristics of female black bears. Our data showed that home range
size of female black bear was averagely 10.27£7.09 km?. in Karuizawa, Nagano prefecture, Japan. Compared among
average home range size of each year, these of 2004 and 2006 have a tendency to become smaller than other years.
Furthermore, the center points of home range of many individuals in autumn of 2004 and 2006 were located in out of
forest estimated by using GIS. In the autumn of 2006, items of food shortage were certainly acorns of oak trees, which
were main food item in autumn. Our results indicate that patterns and distributions of food items are influenced strongly

to behavioral characteristics of bears.
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Research of the impact of invasive alien species and the genetic diversity

in rare species Bombus florilegus on Hokkaido

Bumblebee Conservation Research Group
Jun-ichi Takahashi, Masato Ono, Masahiro Mitsuhata, Kazuhisa Yamasaki and Stephen J. Martin
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vulnerability — and

The introduction of the non-native bumblebee Bombus terrestris has resulted in the decline of native bumblebees

across Japan. The Shiretoko, Notsuke and Nemuro peninsulas in Japan, northern Hokkaido is one of the most important

habitats for native bumblebees since 10 of the 15 Japanese species, including the rare species B. florilegus occur in this

region. We investigated the distribution of the native species and the non-native B. terrestris throughout three peninsulas

from May to September during 2009. We observed over 1,000 individuals on flowers during the study period, including

2 native species (B. florilegus and B. hypocrita) and B. terrestris. We also confirmed that B. florilegus remained the rarest

species with only 5 queens and 35 workers observed, all from a coastal area. The decline in bumblebees in these areas is

already effected by habitat degradation and fragmentation, but the naturalization of B. ferrestris across the entire 3

peninsulas will hasten the decline of other species the rare B. florilegus and B. hypocrita. Therefore, urgent conservation

measures are required to protect the Japanese bumblebees of the Hokkaido.
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Although lead poisoning cases have been confirmed in Whooper Swans (Cygnus cygnus) in Iwate prefecture, the
overall situation has not been invested. We therefore collected blood samples from waterfowl (n=20) and raptors (n=26)
rescued because of injury or weakness in Iwate prefecture from October 2008 to September 2009 and conducted blood
lead analysis. Evidence of lead poisoning was not found in raptors but was recognized in 10% of waterfowl. Moreover,
25% of the waterfowl exhibited marked lead exposure. The seriousness of lead pollution is thus indicated in wild

waterfowl in Iwate.
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Publication and Knowledge Promotion of “The Revealed Nature of Karuizawa through
the Study on Tree Damage caused by Typhoon 9, Sept. 2007

Karuizwa Natural Geography Study Group
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The construction of refuge ponds for genetic resource preservation

of Rhodeus ocellatus kurumeus in Kagawa prefecture

Association for Preservation of TANAGO in KAGAWA
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The web site of Important Bird Areas of Japan in English
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Japan / Kanto Region /

Jpo79 Miyakejima island

Imagery ©2008 TerraMetric, Map data €2009 ZENFIN - Terms of Use

Site Description

Coastline; Forest

Miyakejima, which is located about 180 km south-southwest of Tokyo metropolitan
area, is a volcanic island with the circumference of nearly 35 km and with an area
of 55.5 km2. This island has experienced repeated volcanic eruptions, and some
distinctive volcanic features like Tairo-ike pond and the farmer Shinmyo-ike pond
can be seen everywhere on the island. From the shore to the area around 450 m
above the sea level, we can see evergreen broadieaf forests which mainly consist of
Castanopsis cuspdata , Machilus tunbergii and Camellia japonica, etc., as well as
secondary forests which consist of some kinds of Alnus japonica and Prunus
speciosa, etc.

Area & Coordinates
5,550ha 34°04'N 139°32'E
Admin region: Kanto

Category
AL, A2, Adii=

Protection Status
Natlonal Park, Wildlife Reserve

Conservation issues

. tobirds Const of
« Deforestation (commercial)
* Conseq of
< Prev VAP
INTRODUCTION MAP
Preface japan
Seletion of he IBAs of Japan Hokkaido
Logal protection stawises of the IBAS of Japan Tohoku
Karto
The IBA Criteria Koshinetsu / Hokuriku
Tokai /Ghubu
Kinki
Chugoku
Shikoku
Kyushu
Nansei Shoto

Copyright Wild Bird Society of Japan (WBSJ)
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Birds

Breeding resident

Columba janthica, Dendrocopos kizuki,
Troglodytes troglodytes, Erithacus
akahige, Turdus celaenops, Parus varius,
Zosterops japonicus

Breeding visitor

Calonectris leucomelas, Cuculus
poliocephalus, Apus pacificus, Locustelia
pleskel, Phylloscopus fimae,
Synthiiboramphus wumizusume

Winter visitor

Phalacrocorax pelagicus, Buteo buteo,
Falco peregrinus, Emberiza variabilis
Passage visitor

Puffinus tenuirostris, Sula leucogaster,
Bubulcus Ibis, Pluvialis fulva

Image

SYAMAMOTO Yutaia
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MISC.
Contact (WBSJ)

LINK
Wild Bird Society of Japan
Bird Life hterbational
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Making a guidebook on rare natural environment and ecosystem in Nagashima island

Association for the Conservation of Nagashima island
Midori Takashima
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Conservation activities for endemic dragonflies in the Ogasawara Islands

Tombo project team

Katsumi Shimada
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Hokkaido freshwater fish conservation forum
“Toward rehabilitation of masu salmon populations”
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Publishing handbook, brochure and website for conservation activities of secondary
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A Regional Educational Program for Ecological Minds: “Human, Nature and Ecology”

Ecology in Iwate Network: EINET
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Actions for saving sand beaches in Miyazaki Prefecture, Japan

Himuka Beach Restoration Network
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The research and educational activity for the conservation of endangered population of

Japanese black bear (Ursus thibetanus) in the West Chugoku Mountains.
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The Japanese black bear (Ursus thibetanus japonicus) populations in the West Chugoku Mountains in Honshu, Japan,
are at present at the brink of extinction. One of the major factors is considered to be due to the decrease of major food
sources and deterioration of the habitat conditions. It is, thus, an urgent issue to establish the conservation program,
protecting their living conditions and preserving food sources throughout their life history processes.

Thus, we have conducted an ecological survey, mainly on their feeding habits in the Hosomidani riparian forests, a
major habitat for the Japanese black bear in the Chugoku district of southwestern Honshu. A result of our field surveys
showed a high possibility that bears utilize some Salmonid fishes as their main food resources prior to hibernation.

However, it has thus far not been reported that the Japanese black bears capture fishes as their major food. A high
biodivesity and productivity in the riparian forest ecosystems are obviously being maintained by rich resources available
for terrestrial and aquatic organisms in the "Hosomidani" areas.

This is the reason why “Hosomidani” in Hiroshima Prefecture is a major and important habitat for Japanese black
bear populations in the Western Chugoku Montane zone. In order to protect and preserve local populations of the
Japanese black bears in Hosomidani regions, the preservation of biodivesity and productivity in both forest and river

ecosystems would be one of the most important and urgent issues.
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The Oriental White Stork (Ciconia boyciana) is a large waterfowl of the endangered species. Artificial rearing

started in 1965 because the number of individuals decreased sharply due to hunting and the deterioration of the native

habitat. The release for reintroduction is begun in Toyooka City, Hyogo Prefecture in 2005. In this study, we investigated

foraging ecology of Oriental White Storks in the field in March (before rice planting) and June (after rice planting),

and the usefulness of DNA-based faecal analysis using the faeces of the breeding individuals in a dietary study.

The activity time of a wild individual was 12 hours 39 minutes/day and 15 hours 5 minutes/day in March and June,

respectively. The foraging activity time was about 45% among those. The foraging was observed mostly in the rice field

in March and June.

Prey DNA in faeces was detected, but it is hard to detect their DNA compared with those from the organization of

prey.
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Breeding of the Black-faced Spoonbill (Platalea minor)
in Peter the Great Bay (Primorye, Russia). Situation and prospects

Yu.V. Shibaev"

SUMMARY

The history (1995-2009) of natural introduction of black-faced spoonbills (Platalea minor) into a new area is
described. Their new breeding area - Furugelm Island, Peter the Great Bay, South Primorye - is over 600 km from the
known ones. Eight years has passed since the species was first recorded there to the first trial of nesting. For the entire
period of watch the process of occupation of the new area has had a positive tendency. The survey of the Peter the
Great Bay coastal strip in 2009 showed an absence of black-faced spoonbills along the greater part of the coast. In
2009 two pairs of birds successfully nested on Furugelm Island. The re-sightings obtained from 5 color-banded
spoonbills showed links with the wintering grounds in Japan, Hong Kong, China and Vietman. Possibility of the
Platalea minor s breeding at other sites of the Sea-of-Japan region is assumed.

The black-faced spoonbill is a rare, locally spread species with little abundance. It is included in the Red Books of
various levels - regional, national and international.

Until recently, this species was known to nest only in the Yellow Sea Basin (Won 1994, Chong et al. 1996, Bird
Life International 2001, Ueta at al. 2002 etc.). In our region, the black-faced spoonbill was first observed in the lower
reaches of the Tumen River, North Korea territory, in the first half of the 20th century (Yamashina 1941). Thereafter,
the species has never observed there until recently. True, there is a supposition that the vagrants of this species might be
missed, assigning them automatically to occurring here white spoonbill (Platalea leucorodia). In the 1990s, the
researchers began to register the Black-faced Spoonbill in the South Primorye (Nechaev and Shibaev 1996, Litvinenko
and Shibaev 1999). Currently, Platalea minor nests here regularly (Litvinenko and Shibaev 2005). The new place is
more than 600 km away from the main breeding area and located in other region - Sea of Japan Basin (Furugelm

Island, Peter the Great Bay) (Figl).

Figl Nesting area of Platalea minor and new nesting point - Furugelm Island

1) Institute of Biology and Soil Sciences, FEB RAS
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Over a period of time, the southern Primorye and Peter the Great Bay are, in particular, of special scientific interest
to the authors. The researches are carried out within the continent coastal strip and on the Bay's islands.

The Furugelm Island is a basic place of our stationary research.

The colonial birds are a basic object of attention. Here, the greatest breeding site of colonial birds in the Primorsky
Krai is situated. On the Island, different species of cormorants, herons, gulls and auks nest. The Island is partially
covered with the broad-leaved forest and characterized by abrupt slopes presented to the north and south-east. The
distance to the continental coast is about 6 km.

Since the black-faced spoonbill began nesting on the Furugelm Island, our special attention has been concentrated

on this species (stationary observations - monitoring of a grouping).

1. Materials and methods

Before 2009, a monitoring has been carried out mainly on the basis of the nesting ground of black-faced spoonbills
on Furugelm Island. The stationary works on the Island have generally included the population estimate, nesting
success, color banding etc. In 2009, they fell on May-July.

However, in order to reach the adequate estimation of Furugelm's Black-faced Spoonbill group condition, it was
necessary to present the situation on the adjacent territories.

In 2008, our research was supported by PRO NATURA FUND the management of which thought good to give a

grant. Therefore, we have extended the area under study in 2009.
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Fig2 Study area
Sections in the coastal zone of the Peter the Great Bay in spring and autumn of 2009 (1-22). I-VII - islands
with breeding colonies (I - Furugelm Island, area where black-faced Spoonbills nest at present; VI - seabird
colony ceased to exist; I - V, as well as Arsom Is. - islands theoretically suitable for nesting of black-faced

spoonbill. Arrows show places of P/ minor sighting during initial period of colonization).
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We consider the special surveys of the Peter the Great Bay coastal zone in 2009 for the purpose of detecting the
black-faced spoonbills as an element of the rare species monitoring. The following factors have served as the reasons
for surveys:

occurrence of individual birds (Platalea minor) on the coasts in the early stage of the species coming (Nechaev and
Shibaev 1996, Litvinenko and Shibaev 1999, Surmach 2003, personal communication) (Fig2);

availability of the feeding biotopes suitable from the physiognomic viewpoint;

availability of unpopulated islets with sea birds colonies near the coastal line (Fig2).

Analysis of the cartographic materials allowed us to identify up to 22 areas (Fig2) needing to be specially surveyed
us potential Spoonbill sites on the Bay coasts. These are shallow bights, lagoons, estuaries and other types of shallow
water areas looking suitable as the feeding cites for the black-faced spoonbill. These sections are associated with the
known seabird colonies in the Peter the Great Bay.

Two surveys were carried out:

April 9 - May 9, 2009 (early nesting period);

August 23 - September 24 (post-nesting period).

A length of each route reached about 1400 km. Near 2/3 of them fall on the works themselves and 1/3 on the return
to the departure point. The routes were identical. The surveys have been performed with the use of expeditionary
high-mobility tracks as there are no smooth roads everywhere. The vehicles could be used as a berthing space. The
rowing boat and outboard motorboat were also used. For observations, a telescope and 12X binocular were applied.
For field reconnaissance, all elevated grounds and top of “box” of vehicle were used.

As the indicators of the biotope suitability for black-faced spoonbills (in the absence of the black-faced spoonbills
themselves), the resting or foraging water birds of other species are considered. Mainly these were various herons as
well as gulls, waders, etc. The presence of people and their activity were also taken into consideration.

The survey should provide an estimate of the actual (in case of birds' detection) or theoretical suitability of
particular areas for Platalea minor. The estimate of suitability of the observed coastal areas is not absolute. We had no
opportunity (enough time) for carrying out the long and repeated investigations each of target place.

The task was complicated by the fact that the survey was carried out during not only breeding season but also
during migration when the situation with birds abundance was very dynamic. For example, an absence of herons (most
important species - indicators) at any place could be resulted from decreasing in migration rather than from a biotope
inadequacy.

Thus, the situation should be refined afterwards within the “suspicious” sections.

Particular emphasis has been placed on the coastal territories near Furugelm Island. It is an area where our
black-faced spoonbills feed. The territorial distribution of birds, presence of banded spoonbills were recorded and also
camps of hunters for waterfowls within important Spoonbills' feeding habitats were mapped during the hunting

seasons, both spring and autumn.

2. Stages of occupation of new breeding area by Black—faced Spoonbill
We had a chance to monitor the process of Black-faced Spoonbill expansion to the southern Primorye beginning
from the time of its first appearance in the region.
1995 — first sightings of Platalea minor on the Peter the Great Bay coasts (Nechaev and Shibaev 1996).
1996-2002 — period of regular sightings (Litvinenko and Shibaev 1999, Nechaev 2003, Surmach 2003, personal
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communication, Litvinenko and Shibaev 2005).

2003 — first (unsuccessful) attempt to nest on Furugelm Island.

2004-2009 — period of annual successful nesting at this place.

Eight years passed from the moment the birds come to the first trial to nest and 9 years to the successful breeding.
For 15 years (1995-2009) of the species settling in the new breeding area we observe a positive tendency: appearance,
regular sightings, first breeding and stable reproduction. Every year, 2-3 pairs of Platalea minor are nesting on the
Island. Now there is a real potential to increase the species abundance within the known breeding zone on Furugelm

Island. In 2009, 2 pairs bred successfully there.

3. Some results of current surveys

Information on the observed area and survey results (2009) is shown in Fig2 and Tablel.

As a whole, the obtained results reflect the situation with sufficient objectivity.

As expected, the southern 3 sections 1.2.5 proved to be the most suitable for Platalea minor as the feeding grounds
and resting places. The sections 3 and 4 looks suitable but should be additionally refined. The sections 10-17 can be

considered to be partially suitable (see in Tablel).

Tablel Information of the sections examined within the coastal zone of the Peter the Great Bay in spring and fall of 2009
1 Sections 1-5 are parts of “Tumen Wetland”. Territory is for a long time in need of the “Ramsar” status and
other protective actions (Litvinenko and Shibaev 2001).
2 Points of recording the single P/. minor in the past.
No. of | P minor Species-“indicators” Feeding grounds. Humans. Section.
section | (presence- (presence- resting places suitable Presence-absence. Suitability for Pl minor.
absence) absence) for P1. minor Actrvity kand Prospects of use, support measures
(presence-
absence)
1 2 3 4 5 6
1 + Clusters of waterfowl + Settlement on the Korean The section is located on both sides of the
including herons, ducks, shore. Presence of few Russia-DPRK national frontier; smtable for
gulls, cormorants, people on the river. Fishing. feeding and resting. Giving a status of
sandpipers etc. protected termitory to the section is desirable.
2 + - - + Place of active spring and Place of feeding and resting of PL minor
autumnal waterfowling. In nesting on Furngelm Island. A protection
summer — vacationers (sea improvement is necessary.
bathing)
3 +7? _n- + Place of active spring and Additional survey is needed.
autumnal waterfowling.
4 - -n- + Waterfowling, fishing. Restricted use of the feeding habitats by
recreation with sea bathing black-faced spoonbills is possible.
Additional survey is needed.
st +7 - - + Waterfowling, fishing. Area theoretically suitable for PL minor.
Additional observations are needed.
6. - Presence of waterfowl - - Zone of Iittle use for Pi. minor.
including herons m
limited quantities.
7. - - - Place accessible for people in -n-
cross-country vehicles.
Noncommercial fishing.
8 - -0 - There are sections Large quantity of vacationers. | Use of the section by black-faced spoonbills
theoretically snitable | Recreation with sea bathing | 15 unlikely.
for PL. minor
9 = =l = SIS Lagoon shores are swamped. -0
People seldom wvisit them.
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10. - -n- + The settlement is not far Section is theoretically suitable for the use by
away, but it does not disturb | Pl minor as a feeding biotope
birds
11 - Clusters of waterfowl. + Limited presence of people _n-
Herons (few tens) dunng waterfowling

12. - Clusters of waterfowl. + Presence of people during _n-
Herons — hinuted huntmg season.
quantities. Noncommercial fishing.

13. - -0 + Continuous presence of Section 1s restrictedly suitable for the use by
people. Waterfowling Pl minor as a feeding biotope.
Noncommercial fishing
(outboard motorboats)

147, - -n- + People are active m a 1 bird was recorded in the past. Section is
number of places — fishing in | restrictedly smtable for the use by Pl minor
the Bay s shallow waters as a feeding biotope.

15. - + +7 Settlements on the Bay Section is restrictedly suitable for the use by
shores. People are present Pl minor as a feeding biotope.
everywhere. Noncommercial
fishing.

16%. - Presence of vanious + =M= Section 1s restrictedly smtable for the use by

waterfowl and herons PL. minor as a feeding biotope. Birds were
recorded there in the past.

17. - -0 +7 People — non-permanent Section 1s restrictedly suitable for the use by
presence, fishing. Outboard | Pl minor as a feeding biotope.
motorboats. Hunting.

18-20. - Waterfowl in limited - Nearly ubiquitous presence Section unsuitable for PI. minor
quantities. of people
21. - - +7 = -
22. - -n- -n- . Section is restrictedly suitable for the use by
PL._minor.

When evaluating the human activities within the Peter the Great Bay coastal area, three its lines should be noted:
use of beaches and low-lying shores for summer holidays with sea bathing; meanwhile, the sea coast is actively
developed: the tourist camps, hotels and roads are constructed and full transformation of the natural landscape is not
infrequent; sport waterfowling during spring and autumn migrations; non-commercial fishing (almost everywhere);
often, as the component of the summer holiday.

A general tendency is an increase in the human presence and activities within the coastal zone. This tendency will
evidently continue afterwards.

The sections 1-5 constitute a part of the territory identified as a prospective and subjected to conservation wetland
(“Tumen or Tumangan wetland”) (Litvinenko and Shibaev 1996, 2001). Its effective protection is a goal of primary
importance but, nevertheless it is not solved for many years. For the first time, attention was given to it more than 30
years ago (Litvinenko 1982).

When the perspectives of species in the southern Primorye are considered, the presence of a number of small islets
with colonies of sea and land birds has engaged our attention (Fig2). These islets are theoretically suitable for nesting
of Platalea minor, however, their colonization in perspective is only possible in case of taking special measures for
protection of the continental habitats associated with them. It is a difficult problem. Several islets (Fig2 II, III)
constitute a part of the Far-Eastern marine reserve. Two others, IV, V (Verkhovsky Islands, Karamzina Island) should
be included in the Reserve.

Nearby with colony on Furugelma Isl., on the Democratic People's Republic of Korea territory, there is one more

inlet, Arsom (Nando). On it, the seabird colony is located and this inlet is a protected territory (Tsoy Kvasu and Chen Chan
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Ir 2007) and, supposedly, suitable for nesting of black-faced spoonbills (Fig2).

A total lack of vagrant Black-faced Spoonbills within greater part of the examined coasts of the Peter the Great Bay
is noteworthy. We have only observed birds in the immediate vicinity of Furugelm Island (Tablel). The survey was
quite meticulous - omission of birds is precluded. The shortage of suitable feeding grounds can not be cause of the
birds’ absence. First, they exist and some of them look sufficiently suitable (Tablel). Secondly, in the early stage of
colonization, single Platalea minor were recorded on the Bay (Fig2) (Nechaev and Shibaev 1996, Litvinenko and
Shibaev 1999, Surmach 2003, personal communication).

The probable cause of locality of the black-faced spoonbills sighting during surveys of 2009 is that, beginning with
2003, a certain “point of attraction” for all birds to nesting ground on Furugelm Island has appeared. Apart from
breeding part of local Black-faced Spoonbill population there are also immature individuals or adults currently not

involved in breeding spent all breeding season.

4. On a seasonal distribution

From 2006, a marking of few Black-faced Spoonbills is performed on Furugelm Island. We have marked only
young birds in order to minimize an anxiety factor. In 2006-2009, 13 individuals were color-banded.

This work would be meaningless but for the situation was especially favorable. In the countries of the East Asia
(China, Taiwan, Republic of Korea, Japan and Vietnam), particular attention of specialists and many competent
birdwatchers has been given to the fate of a rare species, Black-faced Spoonbill. They are fitted out excellent optical
devices and photo equipment. Only due to a quick eye and interest of these people, the initial information of the
occurrence of our birds outside their nesting area was obtained. The circumstance of especial importance is the yearly
total winter censuses of Black-faced Spoonbills in which the organizers draw a large quantity of participants. At this
time, a probability of detecting the birds with plastic bands (marks) should substantially increase.

Some information of encountered birds is given in Table2 and Fig3.

Some (preliminary) conclusions: During migrations and wintering, a small group (its number reaches now not more
than 1% of the total number of species) of our birds is distributed within the considerable space, occupying the greater
part of the species range. The birds reach the southernmost wintering grounds of Pl minor (Hong Kong, Vietnam).
Most probably, it takes more than one season.

Most likely, the flyways (continental and island) coincide, to a large degree, with those for the major part of species
(Ueta et al. 2002).

Over the course of one season, the birds from Furugelm Island may be recorded at different widely separated points
(evidently, they took different roads). Most probably, some of these situations can be explained by different origin of
birds on Furugelm Island (its occupation could be from different territories).

Information on distribution of our birds at the age of 1+ and 2+ years conforms to data by Ueta et al. (2002). At
least, a part of our immature birds stays at the wintering ground or on the flyway. One of our birds stayed in Japan
(south-western Honshu Island) while the other migrated along the shores from Hangzhou Bay (China) to Red River

(Vietnam).
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Fig3

Places of sightings and number of records of

Black-faced Spoonbills (@1) ringed on Furugelm
Island (A) and Okinawa Island (A). Arrows
show probable flyways.

Table2 Sightings of Platalea minor color-banded (ringed) on Furugelm Island (Primorsky Krai, Russia) in
2006-2008
Between July 12 and 29, 2006, we watched on Furugelm Island P/. minor with rings that, as it turned out, was
ringed by K. Ozaki (Yamashina Inst. for Ornithology) . The bird was ringed on Okinawa Island (Japan) on
July 3, 2005 (Right tibia - yellow ring No. JO7 + metal ring; left tibia - combination of small plastic rings -

blue/green) .
No. | Ringing Rings. tibia Sighting place Sighting date Information source etc.
date
plastic, metal,
color No.
1 2 3 4 5 6 7
1. | 11.07.2006 | LEFT, RIGHT. JAPAN, 22.09.2006 Information of K Ozaki, Bird Migration
red B176997 Tottori Pref . Research Center, Yamashina Inst. of
vellow Yonago Oruthology, as well as K. Kinhara,
Yonago bird park. The bird lived in this
area to 11022008 and was killed by
Goshawk
2. | 11.07.2006 | LEFT, RIGHT. Hong Kong. 28.11.2006 Reported by Yu Yat Tung, Hong Kong
vellow B176998 Mai Po Bird Watching Society
red Nature Reserve
3. | 15.07.2007 | RIGHT, LTFT. CHINA. 04.08.2008 Reported by S. Chan, Bird Life Asian
yellow B177000 Hangzhou Division (photos of Chinese bird watchers)
red
VIETNAM, end of November | Information of Nguen Duc Tu, Bird Life
- == Xuan Thuy NR 2008 Vietnam. Reported by S. Chan. Bird Life
Asian Division
-0 - Hong Kong 26.10.2009 Reported by Yu Yat Tung, Hong Kong
Burd Watching Society
4. | 15.07.2007 | RIGHT, LEFT, VIETNAM, end of November, | Hadopmanma Nguen Duc Tu, Bird Life
blue B46064 Xuan Thuy NR. 2008 tetnam  Coobmma S. Chan Burd Life
red Asian Division
5. | 15.07.2008 | RIGHT, LEFT, JAPAN, 26.11.2008 Reported by S. Chan, Bird Life Asian
white B46067 Tarama Is. Division. A bird perished.
blue (Miyako Is)
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5. Conservation problems

The perspectives of future stable existence of Platalea minor breeding population on the south of Primorsky Krai
are related to species security assurance within the nesting ground and on the adjacent territories.

Furugelm Island where the species is now nesting is a part of the Far-Eastern Marine Reserve, organization within
the limits of which any economical activities were precluded. The feeding grounds of these birds are located on the
adjacent coasts and are overlapped entirely by other protected territory, Natural Park ‘“Khasansky”. In Fig4, the
location of these protected territories is shown.

However, if the nesting grounds are well protected then, as for the feeding biotopes, the situation is opposite. The
Natural Park “Khasansky” established in 1997 is actually not protected territory. It is a place where waterfowling is
traditional over the years. Fig5 illustrates this situation partly. The spring hunting season is relatively short and
intensive (16 days in 2009). The autumnal one is less intensive and longer (more than 2 months).

As a rule, the actual hunter has a quick-firing, magazine arm and cross-country vehicle. The latter circumstance
resulted in that there are no points inaccessible to him. As early as 1960-1980s, there were places which have not been
reached by the hunters. There, migratory birds felt great security. However, a low level of the ecological awareness and
biological incompetence of hunters remained unchanged since then. Therefore, the rare species of birds are as before
killed. The principal criteria for firing necessity are same - object distance and its sizes (generally, regardless of the

species belonging).

Furugelm Is.

Fig4 Protected and needy to be protected territories on the utmost south-west of Primorsky Krai
........... Boundary of the Far-Eastern Marine Reserve;
----- Boundary of the natural park.

===== Territory and water area of “Tumen wetland”.
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The first of black-faced spoonbills noted in our area was killed and thrown out by one of such shot in 1995. The
hunters let fly also at cranes (Grus japonensis, Grus vipio), swans etc. We can not assert that it is a standard situation
but such cases are not infrequent.

The serious threat to safety of Platalea minor as well as many other birds and seals feeding in the lower reaches of
Tumen River is brought by industrial effluent discharge to the river. The waste waters are discharged by enterprises
situated upstream on the Democratic People's Republic of Korea and Chinese territories.

It is needed: to transform the natural park “Khasansky” (regional control level) into the national park (Federal
control); to increase a park territory including in it the Ptichye (Talmi) Lake Basin; to prohibit the spring hunting (at
first, on Primorsky Krai territory and, later on, on the Far-Eastern District territory).

It should be noted that the strong counteraction of the hunting “lobby” occurs.
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FigS Spring distribution of hunting camps within “Tumen wetland” at the
beginning of the hunting season on April 1-3, 2005; opening of
hunting season - April 2.

1 - one vehicle; 2 - 2-4 vehicles; 3 - 5-6 vehicles; 4 - more than 10
vehicles; 5 - higher grounds of territory; 6- boundary of the national
park “Khasansky”.
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Figb Autumn distribution of hunters within “Tumen wetland” on
September 19-20, 2009; opening of hunting - September 5.
Legend - see Fig5 Solid line outlines the area of Platalea minor

sightings.
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6. Conclusion

(1) For the first time, a Black-faced Spoonbill has attempted to nest on Furugelm Island (southern Primorsky Krai,
Russia) in 2003. The attempt proved to be unsuccessful. In succeeding years (2004-2009), a situation has
stabilized. Every year, 2-3 pairs bred successfully there.

(2) Monitoring of forming of Furugelm’s Black-faced Spoonbill group in southern Primorsky Krai (Russia)
(1995-2009) showed that this process is characterized by positive tendency.

(3) The number of russian population of Black-faced Spoonbill is currently not exceed 1% of the world
population.

(4) The situation in the breeding colony is favorable. The Furugelm Island is a part of the Far-Eastern Biosphere
Marine Reserve, organization with the status of strict protection.

(5) At the same time, the feeding grounds on the continent are in practice not protected although they are located
on the natural park “Khasansky” territory. It is needed to raise the natural park status (local control) to the
national park (federal control) one.

(6) Major threats to the local group of Black-faced Spoonbill are: Development by people of the coastal territories
up to their full transformation (tourism, summer holiday with sea bathing, noncommercial fishing efc.) . Presence
of many people (anxiety factor) ; Spring and autumn waterfowling; anxiety factor and direct destruction of birds;
Pollution of the Tumen river (including its delta) with industrial waste of enterprises situated upstream (China,
DPRK).

(7) A surveying the coastal zone of the Peter the Great Bay (spring, early autumn) showed that on the continental
coast the Black-faced Spoonbills are only sighted within a zone of attraction to the known nesting ground on
Furugelm Island. Occupation by them of other sections (islands) in the Bay is currently not likely.

(8) The first results of color-banding (ringing) suggest that the birds migrate from Furugelm Island practically
throughout the whole space of the species migration and wintering.

(9) Estimating the development dynamics of events in the southern Primorye, we conclude that it conforms to the
world population dynamics (Yu Yat-tung and Wong Chi-chun 2006, efc.). Evidently, these processes are
interrelated. It seems likely that the events in the global population as a whole induced some individuals to move
to a new region.

(10) The analysis of situation indicates that, most probably, the Black-faced Spoonbills might reach into our region
from the Japanese wintering grounds.

(11) We do not eliminate a possibility of nesting of Black-faced Spoonbills in other places of the Sea of Japan
coasts. In particular, it seems that the islands in the Yonghung man Bay and also Arsom (Nando) Island

(DPRK) are suitable for this purpose.
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Our surveys carried out in 2009 were impossible without special financial support. We are very much obliged to the
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Nature Conservation Society of Japan and the PRO NATURA FOUNDATION-JAPAN for the grant of “PRO
NATURA FUND” awarded to us.

We thank our colleague and recommender Dr. Yu. Fujimaki for confidence, benevolence and patience.

Special gratitude is addressed to our colleague Mr. S. G. Surmach for assistance and co-operation during field
studies as well as at a period of preparation of this manuscript. We thank our unfailing assistant in technical execution
of manuscripts and our colleague V. N. Chernobaeva.

We appreciate our partners in the expeditionary works N. I. Gorlach and A. N. Katkov. Owing to their experience,
optimism and unpretentiousness, all complications related to expeditionary living conditions (rough roads, bad

weather, transport breakdown etc.) were successfully overcome.
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Conservation of the Proboscis Monkey, Nasalis larvatus

in the Klias Peninsula, Sabah, Malaysia
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EXECUTIVE SUMMARY

This report covers the final 7 months activities of the Klias Proboscis Monkey project  (period 1st June 2009 to 31st
December 2009) which also serves as the completion report of this project. During the reporting period, all field data
collection has been completed. Data analysis concerning the main research component is currently in process with some
preliminary results are made available in this report. One paper has been published and one research manuscript has been
submitted for publication. Five undergraduate students have received training on wildlife field base research techniques,
mainly with respect to studying monkey behaviour and ecology, under the larger framework of this project. Two Ph.D
candidates have commenced their studies on aspects of ecology and behaviour of proboscis Monkeys, of which one has
submitted draft chapters of the thesis write-up, but the other candidate has aborted the project. On environmental
awareness education, a total of six presentations have been made to various target groups at both regional and local levels
including NGO organisations, research staff and postgraduate students of the Institute for Tropical Biology and
Conservation, undergraduate students of University Malaysia Sabah (UMS) , tourist and the local communities living in
the vicinity of the study site. Environmental awareness education will be continued even beyond the project period with
more information will be derived from the main research component of the project for education purposes. Although the
main research paper will only be produced and published beyond the project period, in general the project has managed

to accomplish most of its intended objectives within the 2 years of the project period.

1. BRIEF PROJECT BACKGROUND

This project entitled “Conservation of the proboscis Monkey, Nasalis larvatus, in the Klias Peninsula, Sabah,
Malaysia” is a ca. 2 year project which began on 1st November 2007 and was completed on 31st December 2009. The
overall aim of the project is “to protect the proboscis Monkey populations through the creation of multi-disciplinary
projects, merging three different components namely research, training and environmental awareness education
components”. The main component of the project is the research component entitled “The feeding ecology and behaviour
of the proboscis monkey (Nasalis larvatus) in and around the Padas Damit Forest Reserve, Klias Peninsula, Sabah,
Malaysia” where its specific objectives are as follows:

(1) to describe the botany of the riverine and mangrove, and the transission zone between riverine and mangrove

forests within the Padas Damit Forest Reserve and surrounding areas;

(2) to monitor the production of plant parts of the forests, and to assess changes in food availability over a period of 12
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months within the Padas Damit Forest Reserve and surrounding areas;

(3) to monitor the distribution patterns of proboscis monkey populations in and around the Padas Damit Forest
Reserve and to correlate these with changes in the distribution patterns of the food plants available over a period of
12 months;

(4) to study the general behaviour of proboscis monkey with specific reference to feeding behaviour.

2. RESEARCH ACTIVITIES AND MAIN OUTPUTS OF THE RESEARCH COMPONENT

All research activities concerning field data collection on the phenology of plants in the botanical plots of the study
site have been completed. Survey of proboscis monkey population distribution has also been completed and likewise, the
behavioural data collection with emphasise on feeding has been completed too. A new research assistant (Mr. Pius
Pansang) , in addition to an existing field based research assistant (Mr. Gilmoore Bolongan), was engaged on the project
specifically to assist with data entry and analysis (from June to December 2009) . Since field data collection has only
been recently completed (in December 2009), only preliminary analyses of the data have been made and the main
findings are given below:

(1) A total of 11 proboscis monkey groups of one male and 3 groups of all males have been observed from mainly
boat-based surveys. Only very limited land-based observations of the monkey groups were made due to shyness of
the animals. No one focal proboscis monkey group was decided to be followed as it was not feasible to do so.
Instead, monkey groups were observed and followed on an opportunistic basis i.e. whenever they were
encountered in the study site. Since the study site in Padas Damit Forest Reserve (PDFR) is quite isolated from the
nearest relatively large continuous forests, we can assume that the same monkey groups have been studied
throughout the study period.

(2) Atotal of 1 hectare botanical plots containing 279 trees (= 30cm g.b.h) were established and monitored monthly
for changes in fruit, flower and young leaf production.

(3) As of September 2009, a total of 8,515 individual behavioural activities were recorded with feeding activity
accounting for 1,703 or 20% of the behavioural activities. A total of 19 different plant species were used as food
sources with Bruguiera gymnorrhiza and Ficus binnendykii made up 78% of the overall frequency of plant species
eaten by the monkeys. These tree species were among the most dominant in the study area in PDFR. Food plant
species also included less dominant tree species found in the forests and species planted by humans, but the amount
taken were insignificant.

(4) The dietary diversity of the proboscis monkeys was generally low corresponding to the tree density, tree species
richness and diversity in PDFR which were also generally poor.

(5) Proboscis monkeys were found to feed on young leaves, unripe fruits and flowers, with young leaves accounting
for 93% of the food items taken. Young leaves were taken in large quantities all the times, but unripe fruits may be
preferred during fruiting season. Unripe fruits of Heritiera littoralis were the most favoured.

(6) All forest types-riverine, mangrove and mixed mangrove-riverine forests-in PDFR were used as feeding sites by
the proboscis monkeys, but with seasonal localized movements to mangrove or riverine forests when trees were in
fruit in those forest types.

(7) The monthly distribution patterns of proboscis monkeys generally showed the animals were located well within
the protected PDFR, but the range of distribution also included important feeding sites outside of this reserve near

human settlements.
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An extended abstract of the research component of the project highlighting among others the main preliminary
findings of the research has been produced. This abstract, together with a power point presentation which consists
of over 60 slides, has been submitted and presented by Assoc. Prof. Dr. Goro Hanya (Primate Research Institute,
Kyoto University) in a seminar organised by PRO NATURA FUND in Japan in December 2009.

Other than the above, a scientific manuscript entitled “Sleeping-tree Selection by Proboscis Monkeys in Sabah,
Malaysia: Effects of Low-Predation Pressure” has been produced and was submitted for publication in the
International Journal of Primatology (IJOP-S-09-00257). The main findings of this paper are as follows:

(8) A total of 88 trees used as sleeping sites by proboscis monkeys (Nasalis larvatus) in riverine, mangrove and
mixed mangrove-riverine forests along the Garama River in PDFR were studied. Data recorded were the species
name and several structural characteristics of the sleeping tree. In addition, a number of other forest traits
associated with the sleeping trees were also measured. These variables were compared with those of 144 trees
(from a sample of 248 trees with = 30 cm g.b.h), located within 50 m from the riverbank sampled from 8
botanical plots (total 1 hectare) . Trees in the plots represented the general vegetation patterns of the study area.

(9) Choice of sleeping trees did not appear to be dependent on the tree species or distance of tree from riverbank. The
selection of sleeping trees, which included trees farther inland (max 46 m from river) than reported elsewhere,
suggested a low predation pressure from terrestrial predators inside the forest of the study area. Trees with
preferred structural characteristics generally have large stems (mean=143.6 cm g.b.h), are tall (mean=34.3 m),
with many (Median=6) large (mean=24.lcm circumference) main branches. Such trees were also located near
to other trees, with overlapping branches, creating good arboreal connectivity.

(10) Choice of sleeping trees by proboscis monkeys may be related to safety from fall, comfort and locomotion

efficiency.

3. MANAGEMENT IMPLICATIONS OF THE FINDINGS FROM RESEARCH COMPONENT

The implications for conservation management of the proboscis monkey populations in PDFR based on the findings
of the research projects are many. Based on the data analysed thus far, specific areas that are frequented by the proboscis
monkeys have be identified. These places which included areas outside the PDFR boundaries would be useful
information for expanding protected areas with a view to conserve the proboscis monkey populations. Food tree species
has been identified, and similarly, the sleeping trees of the monkey has been characterised. The monthly movement
pattern of animals in relation to availability of preferred food items (young leaf and unripe fruits) has been recognized.

This information will be useful for protecting the resources that the monkeys depend upon for their survival.

4. OUTPUTS OF THE TRAINING COMPONENTS

On the whole 5 undergraduate students of the B.Sc. Conservation Biology Degree Program and 1 Ph.D candidate of
Universiti Malaysia Sabah have benefited from this project through partial or full funding and/or supervisory visits by the
main investigator to the field. However, 1 Ph.D candidate has aborted the project due to personal reasons. All the B.Sc.
students have graduated by the end of the project period. The following are names of the students who were involved in
the project and their respective B.Sc. and Ph.D research project titles:

Muhammad Ridzwan Bin Ali (B.Sc.) ~ “The Daily Behavioural Activity Patterns of the Proboscis Monkey
(Nasalis larvatus) at Garama, Klias Peninsula, Sabah”

Halley Clestina Gom Awing (B.Sc.) ~ “A Study on the Behaviour of Proboscis Monkey (Nasalis larvatus Groves
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2001) in Captivity at the Lok Kawi Wildlife Park, Sabah” (in Malay language)

Leong Ann Ying (B.Sc.) ~ “Characteristics of Proboscis Monkey’s (Nasalis larvatus) Sleeping Trees in Padas
Damit Forest Reserve, Sabah, East Malaysia”

Siti Zaraurah Binti Ag Gabor (B.Sc.) ~ “A survey on the Feeding Ecology of Proboscis Monkey (Nasalis larvatus)
in Padas Damit Forest Reserve, Klias Peninsula, Sabah” (in Malaya language) .

Goh Cherng Jen (B.Sc.) ~ “Diversity of the Non-Flying Small Mammals in and around Padas Damit Forest
Reserve” (in Malay language)

Joseph Tangah (Ph.D candidate) ~ “An Investigation of the Ecology and Behaviour of Proboscis Monkey (Nasalis

larvatus) in Mangrove Habitats in Sabah, Malaysia”

5. OUTPUTS OF THE ENVIRONMENTAL AWARENESS EDUCATION COMPONENT

During the reporting period, a progress report of the main research component of the project was made to the
Institute for Tropical Biology and Conservation (ITBC) in early July 2009. All academic staff of the ITBC and
postgraduate students attended the presentation. From the start of the project, a total of 6 presentations have been made
on various aspects of the project to regional scientific community in Japan, NGO organisations in Sabah, research staff
and postgraduate students of UMS, undergraduates from 2 degree programs in UMS, local and international tourist and
local communities living in the vicinity of the study site. Although not systematically coordinated, communication via
casual conversation was another important means of how information from the project was disseminated especially to the
tourist and the wider local communities in the state of Sabah. On the whole, at least 80 people have attended the talks,

local and international seminars and progress report presentations about this project.

6. FUTURE PLAN BEYOND THE PROJECT PERIOD

(1) Data analysis and writing of the main research papers will continue. The undergraduate dissertation projects will
be turned into research manuscripts for submission to the monthly journal of NACS-J or other local publications.

(2) The research component on conservation genetic of proboscis monkey which was a spin-off of the present
project will continue. Collection of DNA materials of proboscis monkey will continue in other places within the
Klias Peninsula. This endeavour may be extended to cover populations elsewhere in the state of Sabah and
possibly also the entire Borneo Island in collaboration with other institutions such as the Wildlife Department of
Sabah.

(3) Environmental Awareness Education will be continued in the form of talks to school children in Garama,
undergraduate students in UMS and non-government organisations. Research findings will be turned into
friendly posters which will be distributed to local tour operators in Garama and schools near Garama for

awareness education especially on the importance of proboscis monkey conservation.
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Study of Breeding Cranes and Storks and of Wetland Ecosystem Response
to Changing Hydrology and Climate at Muraviovka Park, Russia

Sergei M. Smirenski

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

1. Introduction

The majority of nesting sites of the mainland population of the Red-crowned and White-naped Cranes and the
Oriental White Stork (see Photol) have not been surveyed for a long time. According to the recent winter survey
data, numbers of Red-crowned Cranes in the Korean Peninsula have appeared stable (~1000 birds), but in China the
number has dropped during the last decade from 800 birds to 450 in 2009. These data should be taken with caution
since the recent situation for wintering cranes in the Democratic People's Republic of Korea is unclear. Known sites
have been abandoned due to local people gleaning waste grain on farm fields that formerly provided food for the
cranes; the cranes from these areas now winter along the Demilitarized Zone in Republic of Korea (DMZ). Yet an
influx of cranes in February 2009 (compared to January 2009) suggests that some Red-crowned Cranes are still
spending at least part of each winter in DPR Korea. The China counts also show some fluctuation year to year.
Overall, however, the mainland population has been declining.

Color banding and satellite tracking data have shown that cranes and storks arrive in Korean Peninsula from eastern
parts of the Heilongjiang Province of China and from Primorski, Khabarovski and, probably, Jewish Autonomous
Regions of Russia. Cranes nesting in the Amur and Chita Regions of Russia, as well as in Inner Mongolia Province of
China, spend the winter in Yancheng Nature Reserve and in the Yellow River delta of China. Eastern and western
populations are not completely isolated from each other. For example, Red-crowned Cranes hatched at Khanka Lake
were sighted in later years in the Amur Region.

Different status of wintering populations is consistent with the data on different impacts of climate change for
eastern and western breeding areas although these data need confirmation. Annual amount of precipitation fluctuates
but stays relatively high in the eastern areas west to the Lesser Khingan Mountain ridge. To the west of this ridge the
situation is different in different areas. Since 2002, southern parts of the Zeya-Bureya Plain have been suffering very
dry conditions. In the northern parts of Zeya-Bureya Plain, as well as in upper reaches of the Argun River and in Inner
Mongolia Province of China some years were dry while some other years were very wet.

In the early 1990s, a large-scale development began in the Three River Plain and, to a lesser extent, at Zhalong
Nature Reserve - the most important breeding areas of Red-crowned Cranes in China. From the mid-1990s to 2001 this
was followed by fast growth of Red-crowned Crane numbers in the south of the Amur Region of Russia and in the
Chinese Province of Inner Mongolia (two areas that received plenty of precipitation during that period of time) . New
breeding grounds of the Red-crowned Crane were discovered in upper reaches of the Argun River and even as far west
as Toreya Lakes. It looks possible that some cranes moved to more favorable western areas from shrinking habitats in
China that were under economic development. But soon after the onset of prolonged drought in these western areas,

the numbers of cranes there began to decline rapidly.
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During dry years crane habitats not only shrank but also underwent fragmentation. Impact of other factors - wild
fires, predators, poaching, disturbance, - therefore became greater. Fires eliminate dry grass that serves as cover for
incubating birds, thus preventing cranes from nesting even in otherwise suitable wetlands with sufficient water level.
During the incubation time if the water level drops, especially in dry years, the nests become easily accessible to
predators - badgers, feral dogs, foxes (Photo2). People (fishermen, herdsmen with dogs, poachers) also receive easy
access to wetlands in dry years disturbing the nesting cranes and storks and causing abandonment and loss of eggs.

In the south of the Zeya-Bureya Plain some nesting habitats used by several pairs of Red-crowned and White-naped
Cranes still remain on the terrace. The condition of these sites depends on local precipitation. Most of them dry out
during the periods of dry climate but as soon as the wet period sets in, cranes resume using these sites for nesting. In
recent years, however, such sites began to experience human pressure (Photo3) that makes it impossible for these
habitats to become available for cranes and storks even in wet years. Such uncontrolled development of the endangered
species habitats is happening due, first of all, to the lack of comprehensive research data about their location and the
significance of these locations for rare cranes and storks. When such data become available it will be possible to
request that these habitats be put under protection.

In the past, wetlands in mid and upper reaches of the Amur River could retain sufficient amounts of water even in
dry years because they were regularly replenished by the Amur River floods caused by ample rainfall in the Amur
tributaries basins in late summer - early autumn. High floods of the Amur River when water covered lowlands in
Muraviovka Park happened only due to heavy rains in the watershed of Zeya River. Catastrophic floods in this area
happened only when high water from all three tributaries (Zeya, Argun, and Shilka) rushed into the Amur River near
Blagoveshchensk at the same time. These high water levels happened in the past every 8-12 years (Figl) but since
the construction of the Zeya River Hydroelectric Dam 25 years ago there have been no high floods.

In 2007 and 2008 rainfall in upper reaches of Zeya River was so abundant that an emergency discharge of water
from the Zeya reservoir was arranged to prevent the damage to the dam. Without the dam and reservoir these two years
would have become the years of catastrophic flooding of the Park area, including parts of the city of Blagoveshchensk.
But because the rain water was stopped by the dam the water did not even reach the lowlands in the mid-Amur Basin
and lower reaches of Zeya River.

Current construction of a water-storing dam and locks in the upper flow of the Argun River for agricultural
purposes and planned construction of a cascade of new hydroelectric dams (Fig2) on Amur, Bureya, Zeya and Zeya's
tributaries will permanently stop any flooding in the middle Amur River Basin.

Floods maintain and refresh healthy ecosystems of old lakes and wetlands that serve as important habitats to
numerous and diverse wildlife. Flood waters flush away bottom sediments and floating mats of reeds and other water
plants, create favorable conditions for fish reproduction and exchange of specimens and species among wetlands that
otherwise are isolated from each other in dry seasons and years.

Negative impact on genetic diversity of populations in the past was compensated for by the fact that cranes and
storks can reproduce over a significant period of years that was much longer than the longest drought. Even though the
cranes and storks could not breed in certain extremely dry or extremely wet years, their longevity allowed them to
produce enough offspring over the lifespan and thus maintain the genetic diversity of their species. Now that the
natural flow of the Amur River's major tributaries can no longer happen, the wetlands in the Amur Basin do not restore
to their former glory even during periods of wet climate. As a result, many birds capable of reproduction cannot breed

and the population numbers and genetic diversity steadily decline.
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Due to the dams on Zeya, Bureya and upper reaches of Argun (Hailar) Rivers, wetlands in the Amur River Basin
experience shrinking and fragmentation. These wetlands thus become less suitable for breeding and feeding of cranes
and storks. In dry periods, the negative impacts of fires, predators and disturbance increase. These conditions create a
“bottleneck effect” and critical decrease in nesting success. But since the quantitative analysis of the comparative
impacts of climate change and human pressure on population status of Red-crowned and White-naped Cranes, Oriental
White Storks and other endangered waterbirds has not been conducted, it is difficult to evaluate the situation properly

or to develop measures to buffer and offset these negative impacts.

2. Project Implementation and Results

This project set up and completed the first field season of research designed to show the links between breeding
success of Red-crowned and White-naped Cranes, Oriental White Storks and hydrological conditions in the
Muraviovka Park area.

(1) Climate monitoring

With the grant from PRO NATURA FUND, a modern hydrological and weather monitoring station was purchased,
installed and is now fully operating. Until recently, all climate and weather monitoring in the Amur Region was
conducted manually, using obsolete primitive equipment and there were no technicians who knew how to install and
operate modern equipment. That caused serious delays with purchasing, installation, adjustments, and maintenance of
the new automatic weather station and automatic water level meter and during a long period of time we had to measure
water level in the lake manually.

Four staff of the Amur Region Climate and Weather Center became part of our team, learned all they could about
the modern weather and climate monitoring equipment, then helped us to select and purchase the proper station for the
Park, as well as to install and adjust the equipment.

Analyses of historical data accumulated by the Amur Climate and Weather Center show a gradual increase in
annual average air temperatures in Blagoveshchensk (Fig3).

At the same time, although average annual precipitation fluctuates from year to year, these figures stay within the

long-term (97 years) average (Fig4).
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(2) Weather conditions monitoring

The 2009 spring was very dry as it has been for the last seven years. The top soil layer in the wetland dried to the
point where badgers, who do not tolerate water in their homes, have begun making their borrows in the middle of the
wetlands. Peat bogs kept burning non-stop for 7 weeks in April and May (they began burning in the fall of 2008 but
the Park staff extinguished the fires at that time.)

The characteristic feature of the summer weather in 2009 was early formation of the summer far-eastern depression
in the mid Amur basin that resulted in unstable weather defined by atmospheric cyclones, with frequent abundant rains
and air temperatures below average in June and July.

June was the wettest month with 226 mm of precipitation (2.5 times more than the monthly average) with air
temperature below average by 20°C. July also had frequent rains (140 mm total that was 1.4 times more than the
norm) with air temperature below the norm by 10°C. The second decade of July was the coolest in the last 20 years.
The warmest and driest part of the summer was the first half of August with 74 mm of precipitation (60% of the
norm) and average air temperature 20°C above the norm. The sum of summer precipitation was 442 mm (29%
higher than the norm) .

Maximal water level in the Amur River was 312 c¢cm in June, 442 cm in July, 447 cm in August, and 458 cm in
September. Between June and September there were five low-level floods that brought some water to the lowlands near
Amur but did not reach nesting sites of cranes and storks.

The water level in our model Lake Kapustikha (Fig5) kept dropping throughout May; in June the water began to
rise due to melting of the top soil layer and unusually abundant rains. These rains that continued until August caused
further rise of water in the lake. The rain water stayed for two months even on the terrace (land with higher elevation,
above the river floodplain) with heavy clay soil. In September the water level in the lake became stable.

(3)Established Baseline
Monitoring of flora and fauna dynamics, as well as of population numbers and dates of seasonal phenomena, is

very important for evaluation of climate change impact on the Park's natural communities. Some plants and animals are
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important food items for cranes and storks, while some other represent formidable enemies - predators. During the
drought numbers of snails, fishes, amphibians, small mammals and birds that cranes and storks use as food items
decrease. At the same time, numbers of predators (badgers, red foxes, and raccoon dogs) increase.

In the course of the project implementation the existing lists of birds and plants of Muraviovka Park were
supplemented; lists of amphibians, reptiles and mammals were compiled and placed on the Park's website
(www.muraviovkapark.ru) ; counts of small mammals have begun; and bird migration monitoring and bird banding
have been resumed after a 20-year lapse.

Computer (GIS) maps were developed for relief, plants and hydrology of the Park that allowed us to put crane
and stork nests on the maps and describe characteristics of the sites where cranes and storks nested successfully. New
breeding sites of Red-crowned and White-naped Cranes were found in Tambovka District of the Amur Region.

Our hydrological and hydrochemistry studies of a model wetland within the Park, Lake Kapustikha (Fig6)
revealed high PH value of 10.43. Mineralization varied from 58-63 to 108-110 mg/liter. The most active algal
blooming processes were observed in the area with highest mineralization of water (110 mg/l), where a creek that
flows along the terrace runs into the lake. The highest correlation coefficients were found between values of
mineralization and PH (Fig7).

We are also very pleased to report that the analysis of data received from the automatic weather station in 2009 had
allowed us to choose the most optimal day and hour in early November to conduct a prescribed burning in out wetland.
This burning was the most successful and efficient late fall burning in the Park's history and created a firebreak that
protected the Park's headquarters and adjacent breeding sites of cranes and storks from late fall and spring grassfires.

Continued monitoring of these parameters will allow us to evaluate aging processes in the Park's wetlands.

(4) Breeding Success of Cranes and Storks

In 2009, because of the drought, wetlands became accessible to predators and people. We recorded the lowest
numbers of cranes in the entire Park’s history. In April-May two nests of White-naped Cranes were located; the nests
were built near small open water sites where the surface water was 10 to 30 cm deep.

Red-crowned Cranes are very sensitive to disturbance. Since their bright white plumage makes them easy to spot
from afar, they nest only in areas well removed from and inaccessible to predators and people. It is very important to

them to have patches of tall old grass around their nest that hides them from the eyes of potential intruders during
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incubation. A pair of Red-crowned Cranes made an attempt to nest on one of the same sites as the White-naped Cranes
but soon abandoned its attempt. However, the same pair was able to nest and successfully raise their chicks in a little
over two months after the beginning of breeding period, when the Park's wetland were filled with water and the new

vegetation sprouted and grew tall.
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Red-crowned Cranes are more dependent on surface water because of their diet. During incubation and the first
months after hatching the families practically never leave the wetlands, feeding mostly on fish, mollusks, water insects
and juicy parts of water plants. Therefore they require large wetland areas with water above the ground.

White-naped Cranes are more flexible in their habitat requirements. They are not so obvious on the nest and we
know cases of successful breeding even in areas frequently visited by people. But White-naped Cranes also require
areas of standing water around their nests that protect eggs and chicks from ground predators. Like their chicks, the
adults also feed on insects that represent a considerable portion of their diet later in the breeding season. For feeding
they often use elevated dry areas with steppe-like vegetation and croplands as much as they use the wetlands.
Families with chicks also rather often come out to the crop fields to feed, where chicks pick insects and their parents
feed on grain.

The top layer of water in wetlands serves as major habitat for numerous food objects of cranes and storks.
Khinganski Nature Reserve staff reported about the similar situation in 2009 (Tablel). White-naped cranes were less
affected by the scarcity of food because during the first weeks of chick raising the bulk of their chicks’ diet consists of
insects that are still available in dry weather, and the adults feed mostly on grain left in the crop fields adjacent to the
wetland.

Breeding success of the Oriental White Stork is also closely connected with the level of water in their wetland
habitats. Storks prefer to build their nests in areas far away from places that are frequently visited by people. For their
nests they often pick trees that grow on elevated dry areas amidst wetlands. Such nests are not approachable by
predators, but in dry years wild fires often damage the trees and the nests. Storks lay more eggs than cranes and their
diet mostly consists of animal food items that they catch in flooded swamps or in shallow waters of lakes and rivers.
Due to lack of water in spring and insufficient food resources, egg clutches of the Oriental White Storks in 2009 were
smaller (average 1.3) than long term average (3.1) and later we observed elevated chick mortality and cases when
the hungry parents threw the chicks out of the nest.

When floods cease to come, wetlands experience sedimentation and overgrowth by reeds and other shore
vegetation. Water at the edge of a floating mat of vegetation is in most cases too deep for cranes and storks, which
prevents them from using their most important feeding habitat.

(5)Involvement of local communities, governmental agencies and experts

Our interviews with local people showed the majority of the Amur Region population is not aware about climate
change impacts on nature and economy. The local government, on the other hand, sees the ongoing loss of wetlands
and decline of the endangered species populations as natural consequences of global environmental changes and

believes that this situation cannot be helped. Such passive attitudes can result in elimination of the majority of the

Tablel Numbers of Red-crowned Cranes at Muraviovka Park and Khinganski Nature Reserve in 1983-2009
Year/Pairs [Year/Pairs [Year/Pairs [Year/Pairs |Year/Pairs
Place
Khinganski Reserve |1983/19 2000/ 11 2003/5 2008/6 2009/3
Muraviovka Park 1984/9 2000/11 2003/7 2008/3 2009/1

— 180 —




mainland population of Red-crowned Cranes breeding in the western part of the species’ distribution range.

To change this situation, the project staff put much effort and time into reaching out to the local people through
public education and awareness programs. Lectures, interactive classes and press conferences about climate change and
effects of the prolonged drought on wetland wildlife were conducted for over 250 students in seven schools of
Tambovka District, over 300 students at the Amur State University and Blagoveshchensk Teacher’s University; for 50
participants of the AmurExpoForum; for over 2,500 visitors and 110 participants of summer ecological schools at
Muraviovka Park; and for over 200 children at a summer camp for orphans. We also discussed impact of drought with
Amur Region governmental officials (Ministry of Nature Resources, Ministry of Agriculture, Ministry of Education) .

Staff of the Project made presentations about the combined impacts of climate change, dam construction and
wetland reclamation on cranes and storks, emphasizing support that we received from Pro Natura Fund, at the
International Congress of the Society for Conservation Biology (Beijing, China, July 2009), International Workshop
“Establishment of a Feasible International Project for Protection of Tancho Grus japonens > (Kushiro, Japan, October
2009), and International Symposium “Health Issues of Wild and Captive Birds” (Muraviovka Park, Russia,
October-November 2009) . Research conducted by the Park’s staff and partners with support from Pro Natura Fund has
attracted attention and coverage of the Amur Region television and newspaper media.

Participants of the Project: S.M. Smirenski, M.V. Kolodina, G.V.Nosachenko, S.A. Kazachinskaya, N.E. Tihutin, A.
Stein, C. Love, Natalia A.Gromova, Lubov D. Kasyan, S.M. Yakovenko, N.I. Lukyanova, S.V. Lebedeva, O.1. Nikitina,
O.V. Stanovova, V.A. Kalinina and A.I.Kolotyi.

3. Conclusions

Until recently the Park, located in the wetlands of the Amur River, has been a prime breeding area for the
Red-crowned Crane. Now, however, higher average annual temperatures, drought and a drop in water levels due to
dam construction have led to breeding failures for cranes. Reduction in water supply for wetlands has been occurring
through much of the mainland range of this species.

Field studies established a baseline for further evaluation and testing of methods aimed to reduce negative impact
of climate change on the endangered birds. Preliminary analyses of the collected data have allowed us to make the
following conclusions.

(1) Degradation and shrinking of wetlands in lowlands middle and upper Amur River Basin has been caused by the
combined impacts of climate change and change in water flow regime of the Amur River tributaries after the
construction of dams.

(2) Due to the latter, restoration and maintenance of the Amur Basin wetlands cannot occur through natural processes;

special measures must be developed and implemented to secure sustainability of these wetlands.

4. Sustainability of the Project

The Park will continue this research program in the following years even after the completion of activities under
the Pro Natura Fund project work plan. This continued work has become possible by using the obtained climate
monitoring equipment, the data on flora and fauna collected in 2009, developed GIS and other maps, and established
cooperation with local organizations and experts. This problem raised concern among experts and in June 2010 an
International Symposium “Climate, Cranes, and Agriculture” will be held at Muraviovka Park (sponsored by the Trust

for Mutual Understanding, USA) with participation of experts from Russia, Japan, USA, Canada, China, South Africa,
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Germany, Hungary, and some other countries.

We also have actively participated in preparation of the grant proposal “Sustaining wetland biodiversity through
climate change adaptation in Amur/Heilong River Basin” submitted to the Darwin Initiative (United Kingdom). The
Amur Region government has expressed interest in this international project and would like to participate in its
implementation. These activities have created favorable conditions in the region for long-term monitoring of climate
and studies of climate change impact on endangered species and their habitats.

Further research should help to clarify what is happening at the Park and other wetlands in the region, including the
impacts of fire (magnified by dry conditions) and climate change.

Thanks to Pro Natura Fund, the Park, that has previously pioneered new approaches to protected areas management
in Russia (such as community involvement in conservation and use of controlled burning as a management tool) , now
has the opportunity to adjust management to the changing water regime and in part mitigate its impacts through
small-scale water control structures. Establishment of the monitoring and research efforts at the Park, and the
concurrent public education programming, have been essential step toward these long-term objectives.

Equipment purchased with support from Pro Natura Fund 2008-2009 helped us to built a foundation for the new
Pro Natura Fund project in 2009-2010.

Photol Red-crowned Crane
(Photo John Henderson)

Photo2 Red-crowned Crane and Red Fox
(Photo John Henderson)

Photo3 Land reclamation

(Photo Sergei M.Smirenski)

— 182 —



Ta e hy—=7 77 N9 B SCR R E E

S

YT DAT T 4 AT T HIRREXIZ
mﬁﬁ@wm%ﬁﬁwﬁﬁywﬁ\

(IR A RESR

(2010)
BT D
=8V NN
(ZRAE T BT DN T

Sergei M. Smirenski

T A= VIR EICES R D IE LI
RFOFRIR L OFEEL ST TND, KZURETHOX L
RLWHOFHENEDO LD ITHEERIFILH-> T
DM NEZITH LTI EEN G, ZhRA e fhiEr
NICHFADOMKEEZ LIEY ZLonRETH D, Y7
nYxy MLV, FrFavbkeryrlay s
U OBFERE) &Y B ARRFEXIZR T S KR
DOBE A B 5 2 FHE S L7 A O &
VIOEH Y — X PG L, Fh%T L, 7a -
FhT—F 77 RIS OBK TR OKE

K[GPEBNEB A - B LBIIDET b T
W5, AT T A7 BRRER OB IXZES b
VoMY DE=F) > 7 EiaD, NUTHIEO T ¥

VRN ERDTAT ARV, ITHHE - WA REDO ) X
FEFER L. BT /IR > TV DIOKEET N
LB O 24T\ Y4 B IR X N O HIIE D
PR SO A AR O MR & PERR L, 72, HilX E
ok ay ) N oERMSEBE L, Thb
OFREIEEN 28 LT, MIEOMEHEICHE L T\ 2 B
BT DREEBICERT D~ A T A DREE W
ST BN BT T2 T D & 572 D7l - REED 2D
NR—=2F A PO BTz, ZhDOMERIZHT
DD Nx DE#BE L VEDDIZOITFER., KFE,
FEEBEREICBWTREE L, 7A— /L HIFE
Mz o7ey=7 NOFREFEEEE LD
22D FEERRA L,

(HEREE : EWE FRAN)

— 183 —






Annual Report of Pro Natura Fund Vol.19 (2010)

Education and awareness building for local communities
in East Kalimantan regarding sun bears

and their forest environment, in Indonesia
Gabriella M. Fredriksson

Sungai Wain Management Board / University of Amsterdam

Summary

Sun bears have been protected by Indonesian law since 1973 and are listed as Vulnerable to extinction on the [IUCN
red list (2008). Keeping a sun bear as a pet in Indonesia is illegal and a person could be fined Rp. 100,000,000.— or
to a max of 5 years in jail. Reality is different though, and sun bears are poached for their body parts, killed as pests to
crops and gardens, or indiscriminately in snares set for other species. In addition, their forest habitat is increasingly
shrinking due to unsustainable logging practices, clearing of forest for plantation development, or other extractive
resource uses.

In order to try to reverse this negative trend and raise awareness about sun bear ecology and conservation, an
environmental education center is being developed in Balikpapan, East Kalimantan, which focuses on educating
government, local communities, schools and other visitors about sun bears, their ecological roles in the forest, and the
environmental services provided by the forest ecosystems in Kalimantan. The Pro Natura Fund generously provided

funding for the printing of education panels for a new sun bear education exhibit and a visitor survey.

1. Introduction

The Malayan sun bear, Helarctos malayanus, is the smallest bear species in the world, with their distribution
limited to the rainforests of Southeast Asia. In Indonesia the sun bear occurs on the islands of Sumatra and Borneo
(Kalimantan, Indonesian Borneo). The Bornean sun bear is the smallest of the sun bears, grouped as a separate
sub-species, Helarctos malayanus eurispylus. Sun bears have been protected by Indonesian law since 1973 and are
listed as Vulnerable to extinction on the IUCN red list (2008). Keeping a sun bear as a pet in Indonesia is illegal and a
person could be fined Rp. 100,000,000. — or to a max of 5 years in jail. Reality is different though, and sun bears are
poached for their body parts, killed as pests to crops and gardens, or indiscriminately in snares set for other species. In
addition, their forest habitat is increasingly shrinking due to unsustainable logging practices, clearing of forest for
plantation development, or other extractive resource uses (coal, gold and other mining) .

One of the reasons for the declining state of the sun bear is the lack of awareness concerning this species among the
Indonesian population and the lack of support for conservation activities by the public and local governments. Hence
we decided to develop an environmental education center with a strong focus on sun bear conservation awareness
building.

In 2001 the Balikpapan municipality, one of the largest towns in East Kalimantan (Indonesian Borneo) with

approximately 600,000 inhabitants, decided to make the sun bear its mascot and feature the bear on its’ district logo.
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This new interest in sun bears was primarily due to the fact that the sun bear had been repeatedly publicized in the local
media in preceding years. This attention was primarily due to a long term research project, started in 1997, on sun
bears in the Sungai Wain Protection Forest which lies within the borders of the Balikpapan municipality [sun bear
research project by Gabriella Fredriksson]. During her work on sun bears a great deal of time and effort was devoted in
trying to improve the protection and management of this forest reserve.

In 2002 a multi-stakeholder management body (the Sungai Wain Management Board) was developed. This
management body is responsible for management of the Sungai Wain Protection Forest. In 2005 the management board
also took over the management of the Environmental Education & Recreation Center (KWPLH) at km 23. The
environmental education center (KWPLH) at km 23 in Balikpapan, East Kalimantan, focuses on educating local
communities, schools and other visitors about sun bears, their ecological roles in the forest, and the environmental

services provided by the forest ecosystems in Kalimantan.

2. Methods

The center houses 5 ex-pet sun bears that were confiscated from illegal trade in 2004. The bears were initially kept
in cages on site, but in 2006 a small area of forest (1.3 ha) was fenced and a natural enclosure was developed for the
sun bears where visitors can view sun bears in a forested environment, exhibiting natural behaviors.

In order to further develop the education program focusing on sun bears a separate sun bear education exhibit was
developed. For this end literature research was carried out on various topics relating to all bear species in the world;
information on sun bear ecology and conservation issues was compiled from research carried out in Kalimantan by G.
Fredriksson; and photographic materials was sourced from various bear biologists and zoo people. A graphics designer,
a painter, and a sculpture artist were hired to assist with the development of all displays and sun bear statues.
Consultants were hired to assist with the development of interactive displays. Additional staff was hired to assist with
putting the exhibit together and also to function as education guides.

In addition a small visitor survey was developed to get an idea of the effectiveness of the education exhibit to

stimulate awareness and knowledge about the sun bears.

3. Results

The aim of the new sun bear education exhibit is to provide (local) visitors with detailed information regarding
all aspects of the sun bears ecology, social system, research and conservation threats. A total of 86 panels were printed
on thick outdoor plastic (mica). Additional materials for the education exhibit are made up of paintings, statues,
interactive displays, natural materials. The sun bear education exhibit is placed in a complex of 4 open-aired spacious
wooden ‘pergola’s’, which are covered with natural climbing plants to create the feeling of a forest environment. The
official opening, with the new education exhibit being inaugurated by the Mayor and Vice-Mayor of Balikpapan, was
held on the 21st of February 20009.

The first exhibition area covers the topic “Bears of the World”. Here all 8 species of bears are introduced together
with their main habitat features and ecology. This exhibit guides the visitors from the largest of the bears, the polar bear
to the smallest bear species, the sun bear. Each bear species has a large background panel depicting its habitat and other
main ecological features, as well as a life size wooden bear cut out in front of it. The information panels in front of the
bears and their backgrounds discuss the main aspects of each bear species: distribution, ecology, and conservation

status.
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The second exhibit building starts focusing on the sun bear, with first a general display of the species and its
habitat, followed by a panel on the different subspecies of sun bears and the distribution range of sun bears in
Southeast Asia. In the third exhibition area the sun bear’s physical features are explained, the function of chest patches
discussed, the sun bears main senses are being displayed in an interactive display, with the long tongue shown, the
senses of smell and eyesight of sun bears.

Following the physical features of sun bears, next the ecology of the sun bear is the focus of attention. For this part
of the exhibit a large number of interactive panels and information panels have been produced. This part of the exhibit
houses two beautiful life size sun bear statues carrying out various activities. One statue depict a sun bear breaking
open a large log in which it finds beetle grubs, and with a large information panel discussing all the different insects
eaten by sun bears, staring with the various termite species, ants, and beetles. In the next statue a sun bear breaking into
a stingless bees nest is depicted, with information about stingless bees (Fam. Trigonidae) and the various ecological
aspects of these bees producing honey.

Opposite these statues is a large interactive display that depicts the large variety of sun bear food sources (where
people have to open little doors to find replies to questions) and which shows the basic ecological needs of sun bears
in the forest (water, rotten logs, fruits, termite mounds etc). In further panels in the ecology section, the concept of
mast fruit is explained as well as temporal food shortages that occur in the forest, as well as the importance of certain
key-stone food resources (like fig trees, Ficus spp.). A number of interactive display focuses on seed dispersal by the
sun bear, showing that without sun bears various large-seeded trees cannot regenerate.

The next exhibit section focuses on the sun bears social life and the mother-cub relationship. Here a log has been
created with a sun bear mother and cub inside it which are visible when you turn on a light. From here visitors are
taken to the next section of the education center, namely the research section. Here various methods of research carried
out with sun bears in the wild are shown and what the result of those research projects has been. A large explanation is
given regarding radio-tracking with original radio-tracking equipment being displayed, information on home-range
sizes and activity patterns, and the results of camera trapping efforts and sign transects.

The last exhibition area focuses on the conservation threats that sun bears face. This section starts off with
information about deforestation and forest fires, discusses human-bear conflicts at the forest edge and what can be
done to minimize those. Next the trade in bear parts and bear bile and how this affects the Asian bear populations is
given in large graphic panels.

The final section shows information from around the world how bears have been incorporated into various aspects
of ancient and modern cultures. The exhibit ends with how the sun bear the mascot of the Balikpapan district in East
Kalimantan and what this means for the population of this district. Finally people are asked to assist with sun bear
conservation by means of reporting illegally held bears, by adding information on distribution, by supporting

conservation initiatives and various other ways.

4. Visitor surveys

As KWPLH is still in development, visitors do not yet pay a fee to enter the site. In 2009 close to 50,000 visitors
have come to the environmental education center. This is a > 150 % increase from the year before. This year a large
increase in schools visiting the center has been seen. Many schools have been bringing students on a regular basis since
the sun bear education exhibit was opened. A total of 50 schools have visited KWPLH this year, with a total of 5,032

students. The bulk of the school visits was in the months of June and July when the official curricula are almost over. It
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is hoped that in the future a visit to KWPLH will be made part of the official school curricula and this has been
discussed with the Department of Education, but to date transport (buses) and costs of transport have been the main

obstacle for making this an official part of the school programmes.

5. Visitor survey by student from Mulawarman University

Between May 2009 ~ October 2009 one student from the Mulawarman University in Samarinda was invited to
come to KWPLH to carry out a survey of visitor perceptions and attitudes. The original plan was to have 2 students to
carry out separate surveys of visitor’s attitudes and perceptions but unfortunately only 1 student was found. Hence, one
volunteer staff from the local community which assists the education department of KWPLH during the weekends, was
trained in assisting with the surveys.

The plan was to survey visitor’s comprehension and perception of the exhibit and sun bear conservation in general
through questionnaires and carry out a survey of visitors perceptions seeing sun bears in a natural enclosure compared
to being held in cages (as they were previously). These surveys were slightly modified to also encompass general
experience of visitors to KWPLH. Close to 250 questionnaires were carried out over a period of 6 months, with on
average 20 questionnaires per weekend.

Data of these surveys are still being entered and analysed but from a preliminary look at the data it is clear that
most of the visitors to KWPLH have been to the sun bear exhibit and have expressed a great appreciation of the
information and layout in the exhibit. When asked which exhibit part the visitors most appreciated it ranged from all
sections (bears of the world; ecology, research and conservation). The information provided by the guides on the
boardwalk of the enclosure, as well as in the sun bear education exhibit was considered very informative and useful.

A more in depth study is planned next year, so as to get a better idea of which panels are most popular and why, as
several more education exhibits are being planned to be built at KWPLH ranging from “Ecosystems of Kalimantan” to
“Endemic Wildlife”.

6. Discussion

The concept of environmental education in Indonesia is much in its infancy. There are very few programs or centers
as yet that focus on the environment, wildlife, and conservation issues, and which provide open access to the public.
KWPLH is the only such center in Kalimantan, to our knowledge. When looking at the substantial increase of visitors
over the last couple of years, it appears that the center and the concept of focusing on education relating to
environmental issues is popular amongst the public. People from all layers of the community have been seen to visit
the center (from government officials, oil and mining company employees, farmers, school groups etc).

As building awareness and education of younger generations is vital to achieve a change in attitudes towards nature
and conservation, KWPLH is fulfilling a vital role in this field. The focus on sun bears is related to the fact that this
species has become the mascot of the region, but the sun bears stands for all endangered wildlife in Kalimantan that are
dependent on the forest habitat for their survival.

The further expansion of the education programmes, and the KWPLH center and exhibits seems warranted due to
the growing demand from the public. More enhanced programmes for monitoring the effectiveness of various
programmes and exhibits needs to be developed in order to maximize the design of new exhibits, and in order to

improve the staff capabilities as the center and visitor numbers grow.
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#Wos47 A A A B A B A B

M. elatinoides K #EEE 0% 0% 0% 0% 0% 0% 0% 0%

AEIA=FHAVTY 0 0 11 0 51 0 0 0

Podiceps occipitalis 104 24 0 0 400 0 0 0

Larus dominicanus 0 2 2 6 11 0 0 0

Rollandia rolland

Podicephorus major

Cygnus melancoryphus 17 7 350+ 5000+

Coscoroba coscoroba 2 1 100+ 200+

Chloephaga picia 12 16 30 1000+ 8 10 50

Tachyeres patachonicus 1 18 2 16 100+ 4

Lophonetta specularioides 2 2 150+ 500+ 10 8

Anas platalea 1 20 1000+ 80

Anas sibilatrix 16 30+ 500+

Anas flavirostris 35

Anas spinicauda 100+ 1000+

Oxyuras sp. 20

Phoenicopterus chilensis 18 60+ 500+ 5 12 9

Phalacrocorax brasilianus

Fulica armillata 21 100+

Charadrius falklandicus 50+ 2

Pluvianellus socialis

Calidris fuscicollis 20 2 45

Calidris bairdii 6 1 50+ 450+

Phalaropus tricolor

Heteronetta atricapilla 2

Haematopus lencopodus

Vanellus chilensis

Fulica leucoptera

Charadrius modesius

Thinocorus rumicivorus
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#5-1

Lake Storbel PlateaulZ 3317 % FHE#5 5

i M1 M10 Mi1 M12 Mi13 M14 MI15 M16 M17
Wos47 B B A B A A A A A
M. elatinoides FKE 0% 0% 50% 0% 0% 0% 75% 75% 85%
FrRARHOTE i i % i e i
PRFL=F AV TY 0 0 0 0 9 0 0 2 0
Podiceps occipitalis 58 0 0 1 28 0 0 Z 0
Larus dominicanus 0 0 0 0 0 0 0 1 0
Rollandia rolland

Cygnus melancoryphus 50 25 136 88
Coscoroba coscoroba 13 1 59 2 3
Chioephaga picta 6/P4 16 3 21 2 2z 1 1

Tachyeres patachonicus 1 2
Lophonetta specularioides 12 2 8 150 6 3 5
Anas platalea 4 18 46 86 118 2
Anas sibilatrix 21 1 1 28 256 18
Anas flavirostris 4 3 9
Anas spinicauda 51 13 37 26 95 15
Oxyuras sp. 14 1

Phoenicopterus chilensis 1 11 3 36 25
Phalacrocorax brasilianus

Fulica armillata 179 37 6 51 6
Charadrius fulklandicus 4

Pluvianellus socialis

Calidris fuscicollis

Calidris bairdii 83 5 11 3 7
Phalaropus tricolor 9

Hefteronetta atricapilla 3 1
Haematopus leucopodus

Vanellus chilensis 1

Fulica leucoptera 11 9 1
Charadrius modestus

Thinocorus rumicivorus

#<5-2  Lake Storbel PlateaulZ 337 % FHARS R

il M18 M19 M20 M21 M22 M23 M24 M25
WnZA7 A A A A A A A A

M. elatinoides KEWE | 0% 75% 0% 0% 0% 75% 0% 50%

TR AREOfE = il il fid bl fid i Eid
REF=FHAVTY 0 14 0 0 0 0 0 12
Podiceps occipitalis 0 20 0 0 0 0 0 21

Larus dominicanus 0 0 0 0 0 0 0 0

Rollandia rolland 1

Cygnus melancoryphus 15 100+ 1565
Coscoroba coscoroba 2 1 2 40
Chivephaga picla 1/P3 2 6 300+ | 175/P12
Tachyeres patachonicus 4 23 2 70/P6
Lophonefia specularioides 10/P4 10 4 [} 10 10

Anas platalea 9 100+ 30 63 17 70+ 34

Anas sibilatrix 60 120+ 8 15 316

Anas flavirostris 2 53

Anas spinicauda 26 50+ 2 20 80 30 327

Oxyuras sp. 59
Phoenicopterus chilensis 16 36 7 17 20 133
Phalacrocorax brasilianus 13

Fulica armillata 50+ 2 812
Charadrius falklandicus 14
Pluvianellus socialis 5/P1

Calidris fuscicollis 1 2 15

Calidris bairdii 30+ 10 S 50+ 58
Phalaropus tricelor

Heferonetta africapifla

Haematopus leucopodus 2

Vanellus chilensis

Fulica leucopiera

Charadrius modestus

Thinocorus rumicivorus
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%6 La Siberia PlateaulZ 3317 % JHATHE 5

i M32 M33 M34 M35 M36 M37 M38
oz~ A A A A A A A
M.elatinoides 7K EH 0% 0% 0% 75% 0% 0% 25%
FoRREOE No No No No No No No
REI=FHAITY 0 0 0 6 2 0 34
Podiceps occipitalis 0 0 0 0 4 0 250
Larus dominicanus 0 0 0 0 0 0 0
Rollandia rolland

Cygnus melancoryphus 2 200+ 53 62
Coscoroba coscoroba 2 10 40 2 2
Chloephaga picta 20 19 20 20

Tachyeres patachonicus 2 50+ 4 43
Lophonetta specularioides 1 2 19 4 5
Anas platalea 2 150+ 22 1 1700+
Anas sibilatrix 170 400+ 53 12 142
Anas flavirostris 8 40+ 15 6
Anas spinicauda 50 60+ 10 2 28
Oxyuras sp.

Phoenicopterus chilensis 5 20 3 5

Phalacrocorax brasilianus
Fulica armillata 100+ 2
Charadrius falklandicus
Piuvianellus socialis

Calidris fuscicollis 15
Calidris bairdii 2

Phalaropus tricolor 2

Heteronetta atricapilla

Haematopus leucopodus

Vanellus chilensis

Fulica leucoptera

Charadrius modestus

Thinocorus rumicivorus 10

%7 Basaltica PlateaulZ 3517 % i -
) M2SIZIIM2TICW e BB E L =7, DAY T IV LSMIT T b LD oz,

bii] M26 M27 M28 M29 M30 M31
WosA7 B A A A A A
M. elatinoides FKEHLEE | 0% 0% 0% 0% 0% 75%
SR REOF No No No No No No
REI=FTHAVTY 0 0 0 0 0 24
Podiceps occipitalis 0 0 0 40 10/P3 3
Larus dominicanus 0 0 0 0 0 0
Roliandia rolland

Cygnus melancoryphus 98 47
Coscoroba coscoroba 2 20 5 2
Chloephaga picta 53/P7 13

Tachyeres patachonicus o 6
Lophonetta specularioides 20 20

Anas platalea 161 1000+ 49
Anas sibilatrix 35+ 2 305 195
Anas flavirostris 50+ 33 30 10
Anas spinicauda 1 100+ 70 62 6
Oxyuras sp. 29 36 6
‘Phoenicopterus chilensis 2 47

Phalacrocorax brasilianus

Fulica armillata 6 35 30/P27
Charadrius falklandicus 7

Pluvianellus socialis

Calidris fuscicollis a7

Calidris bairdii

Phalaropus tricolor 15

Heteronetta atricapilla

‘Haematopus leucopodus

Vanellus chilensis

Fulica leucoptera 3

Charadrius modestus 5

Thinocorus rumicivorus 9
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