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Population density and group organization of gorillas
(Gorilla gorilla gorilla) in the Nouabale-Ndoki National

Park, Congo

Tomoaki Nishihara**

The population density of western lowland gorillas in the Nouabale-Ndoki
National Park, northern Congo, was estimated both by the "bed-census" method
and the "counting" method based on bed-count and direct observation. The density
was calculated as 1.92 - 2.56 animals/km2 and 2.29 - 2.61 animals/km2 respectively.
Because this was the first time to attempt the "bed-census" method in the Ndoki
forest, direct comparison of population density was possible between western low
land gorilla populations at all study sites. It was concluded that the density of the
Ndoki gorillas was highest. High population density of the Ndoki gorillas was
considered to be possible because they have access to a wide repertoire of foods such
as highly nutritious terrestrial herbaceous vegetation (THV) and various kinds of
fruits and seeds, corresponding to the seasonal fluctuation of food availability.
Although the feeding habits and habitat were different between western and eastern
gorillas, they shared a basically one-male group composition, large group size, and
unit groups that largely shared their home ranges with each other.
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Table 1 Gorilla group composition: fully counted groups only.

Group A B C D E

Date observed Dec.12.'91 Feb. 10,' 92 Apr.17,'92 Aug,15,' 92 Oct.28,' 92

No. animals 6 9 9 5 1 0

Composition SB 1 1 1 1 1

ad 1 3 (2) 4 (4) 2 (2) 3 (3)

y 0 1 0 0 2
j 2 2 2 0 2

i 0 2 2 2 0
? 2 0 0 0 2

so: silverback; ad: adult (( ): females: age I sex class of others unknown)
y: young; j: juveni Ie; i: infant: ?: animals whose age / sex classes were
unknown.
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~nt.: (~2b)0 -e /'-tj-A~e~'iH332.34km~.

Fig. 2a Distribution of direct observation
sites of groups only (A-E; see Table 1)
and bed sites only during the I period
(1-17; see Table 3).

I
t)
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Tuble 2 Gorilla bed categorization

( a) VegetaLln of bed si te

No. bed site

%

Total

75

s

1

1.3

G

8

10.7

M

63

84.0

?

3

4.0

S: Swamp forest: G: fiiJ/Jertiodendron forest;

M: Mixed species forest; ?: no record.

( b) Spatial posi lion and mater ial composi tion of goriJ la beds.

On the ground

Total Bare ground Dead leaf Bed on Plant bed

bed bed fallen trees

In trees

No. beds

%

694 319

46.0

41

5.9

3

0.4

222

32.0

109
15. 7

Dry season 245 138 37 1 52 17

% 56.3 15. 1 0.4 .21. 2 6.9

Rainy season 449 181 4 2 170 92

% 40.3 0.9 0.4 37.9 20.5

Bare ground bed: gorillas slept on the bare ground.

Dead leaf bed: gorillas slept on the dead leaves on the ground.

Bed on fallen trees: beds constructed on fallen trees.

Plant bed: beds constructed with plant materials. such as herbaceous plants.

When the number of beds was compared between dry and rainy seasons with X 2

analysis. 'bed on fallen trees' were included in 'dead leaf bed'.



(c) Major plant material composition of plant beds.

Species Family n %

Pa/lsOfa Spp. Commeli naceae 86 36.3

Haumania dancke/maniana Marantaceae 57 24.1

//anniopb)'f.on fll/vllm Euphorbiaceae 15 6.3

Ataenidia conferta Marantaceae 12 5. 1

Jarcopbr)'nilllll prionogonium Marantaceae 9 3.8

J)aJbollsiea africana Fabaceae 8 3. 4

others 50 21. 1

237

n = number of heds where a plant species was used.

( d ) lIeight of beds in trees.

Height (H) No. beds %

H~5m 47 51. 6

5m <H~ 10m 30 33.0

lOm<H~15m 7 7.7

15m< 1I~20m 7 7.7

Total

Range: 2 - 20 m

Maximum: 20 m

Median: 5 m

Average: 7.4 m

91

-e /' -tt A mmW.6.65km 2 (332.34km x 0.02km) t:'

ih~t:.o "":1 I:O)t.r1fll'i3 Btt:.li4 Bt:'ih~t:.

'/)'G. L.nGO)txlir!~0.itleihTlj.Q)~ c. 1:..11',
tfinr'i. I.92-2.56iJJi/km2 cJ):!±J tttLt:. o

tui1:. C c jC lj. ~ C. Gilbertiodendron **. ilV&
f.ft:'-'C ~'Li"~'L, -e /' -tt A ~§'~fUi 131.69km (39.6%).

200.65km (60.4%), ~2~1<tt ~1.t:.'" ':I n&li 3 MJ,
48@lt:' ct> ~ t:. o l t:.tJ{ ~ T, !j1ro:~§.~~t:. fJ 0)'"

':I ~'O)~}~[~,j:. Gilbertiodendron Ut:' 0.02 @/

km. ittriX:tft:'0.23@/km t:'ih~'/)'G. i~T&UO)

1jtJ{ Gilbertiodendron U J: fJ b 1O{g:£U: '" ':I I-'~

~yIl~-t~'c~,;t~o

@)f*t:Xlffi)£~ Ie J: ~ tfi IJHf.HE
~ I W1O)rIl9Ie~~2:.nt:''''':I 1-'-tt-1 I-O)tx'iI7

t:', ~O)~J~'/)'Glj.t:'~"":1 V-tt1 HI~:ffiO)·UJ/i.X:

IUt ('" ':I I-'fFfi.X:@){*t:Xlem~-t~) cmfi.X:lH~

30) J: oj IOJ ~ (~2 a)o L O)*'/)' GVl.l~~I*JO)

'" ':I I-'"'.t 1 ~ mffi~tJ{ft/J"etJ ~ J: oj le~m['lJ~

'fi!./I)t:. o No. 14 c No. 15 litMfi.X:!ttx (I8) cfM1i.X:IJ{
l;ll;;f -3& l T ~,~ O)t:', f5.1-~ffi c lj.tJ l t:. o

1
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Fig. 2b Distribution of bed sites found
with the' bed census method' (a ....... h) .

. a: 11 beds; b: ·8 beds; c: 7 beds; d: 10 beds;
e: 8 beds: f: 1 hed; g: 5 beds; h: 1 bed.

Table 3 Unit group composition in bed sites.

No. 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

, 91 ' 92

Dec nee Dec Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Feb Feb Feb

8 12 18 5 6 7 12 20 24 25 25 25 26 27 2 14 18
-----------------

CD
(i)

®
®
1 3

5 3

15 16 2

1 3 1

7 609

3 3 6

- 10

3 3

2 4 11 6 2

23

6

1

10

1

5

1

13

3

5

3

2

o

N 3 7 27 22 12 8 7 11 25 3 30 2 6 17 18 5 5

Data limited to 'the I period' (Dec. '91,- Feb. '92), when measurement of feces

diameter was possible. The date is the day when beds were estimated to be made.

d: diameter of feces; CDd;;;:6.5cm; @4.S::;;d::;;6.4cm; @2.0;:;;;d::04.4cm; @d<2.0cm;

1: d = unknown; -: no data; N: total number of beds including feces.



Table 4 Fluctuation in the number of gorillas in the study area.

Period II III IV
Dec. -Feb. Mar. -May Jun. -Aug. Sep. -Nov.

(a) (b)

No. bed sites 17 17 8 7 2

No. groups estimated 8 7 3 3 2

No. beds of each group 30 30 13 21 8

27 18 8 11 6

18 12 2 7

12 8

8 6

6 3
3 2

2

total 106 79 23 39 14
._-_._------------------------------------------------._------------------.----------

No. total animals including 117

estimated number of infants.

87 25 43 15

No. animals of groups

directly observed

total

9

6

15

9

6

15

9

9

5

5

10

10
._-.------------_.------._.--------_.--------_.-----.-----------------------.--------

No. solitary animals 3 3 3 2
.._--_.-

Total 135 . 105 35 51 27

Density {an i mals/km 2} 5.68 4.42 1. 47 2. 15 1. 14

Average group size

{including soli tades} 6. 1 4.8 3. 5 4.6 5. 4

{excluding soli tades} 6.9 5.4 3.8 6.0 8.3

There were two possibilities.. (a) or (b). for counting beds for" the I period"
*: (total number of beds) x 1.1
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No. 14, ISJ: IJmf£fl1&O)~~' No, 3. 4. 9,ll1i~'

-ttlb. ~,'liT£.&i~, H~fiJU: b K-JJ: LT~,t.H'O)

C'. C. C. T Ii 2 -:> 0) nJti~f!.1: i-fJJiI~ L I.:. : (a H,'4J£
O)MIJ1:6'G No,3, 4, 9.:tfZt]-ffi,1i!:J (27lilD c L,
No.11 Ii5.J1J~./mj (30DiD c,.JJ-ts.-g-; (b) No.9 c

No. II 'H!f)£ 0) Ficus recurvata 0) Jh] i2!. K 2 II tic
tlT~~~~1~i-m~kO)C'~-O)mrnc~~

L, No.3, 4, 9, II IH' -ttL b IU] - W: Ell (30iilD

c 9 ~o Ul GD.f~O)UHJlli. ~1~f,hJlIJIJCr:+7}tS.

1.:.1/), h~llx:rHJ:O):ill:IW/l::6> G, ~1Iir& 111& 12 ( No.
5, 8), 8 (No.2, 6, 7), 6 (No. 13, 16, 17). 3

(No, 1,10), 2 (No. 12) 0) 5 ttEJIK7Ht'iLI.:. 0
LI.:.tJi--;T, (a) OYT-7..C'~'') ~~t1 1·:m:r:n:6'

GiitiJllJ 2' tl ~ Ji,i:;J':m['lJ~(1.8 C', t{i~I:.,[J,n6JI/P& Ii
106 c ti I), (b) 0) I;- -7.. C'1HII~ Ii 7, ~,1~illJ(*

~(;l:79c ts. --; t.:. o 'J I) -7 I) - .:tIl;)'; </jz~t.Q.no\j(*1&

(J)? !> 7 tJ /';j; rJ 0) L1jY) ~~~IJ0'i, /'IQ-T/iI5.7

% (Milani et al..1993) C liUJ 2' h~tJi, fJ 7::.1

(I<ahuzi, "f1 -Iv) 0) 8.496 (Yamagiwa, et al.,

1993), 0 ~ (Lope, ;tj':f- /') 0)10,896 (Tulin et

aI., 1992) .:t:J5'~1i: KA ;JLl5.7 % o)IJfUit~.z&) Kt2
fJ'Hp T, :'t:mlilM'iI&FHXu) 1 ;J;IJ c.,1J- ts. L 1':'0 (a I.
(b) "Ul·f'tlO) I;- - 7.. 0) 1:. tJ.1M1I;HH= 7 fJ /' ;f;' rJ

fif!iE.:t:ti e.ts. oj C, 86.9 (79 x 1.j)~116.6 (l06 x

1.1) c:.ts. I), «,') r 'It 1 H~lJ):6' GffftiWI2' tl ~ 7

fJ /' ;f: rJ .:t g;- !lI1:.'1:. .\i.l- nM 1*S: 'i ~~J87~ 117 Wi c ts.
--; t.:. ('/1. 4)0 I~J JOJlUJ lil ICfc:'t: Ie flI.1I4,~tJljJ r'; /'

~ 2' ;/l t.:. illi t~ ILQt~ 0) \jJ (rIll i 2 (yIJ J0 fJ, A ~.r:lJ1fJ\ 9

lin, B:mE.JltJ i 6iiJiC', HI5fiIlc·it:)-J/.:. o UlGI,I,j

ffi[]li, HIlT£fHxct,I'iI&':6'G.1).T. ~\-nlb«'')

~ ~t 1 ~ C'6'UiW 2' ;/l t.:. mEl] c 'i -;1& L ts. lJ' --; 1':'0

illifUJl.~2';/ll':"J I) -7 I) -(i3VIlC', i-tH:,'hlJ i

It!,!O)'J I) -7 I) - C: oJ] G:6> IC!IMJ ~ nMI*T as ~ c. C
ni~UJIJ2' ;/l I.:. 0 t.1iW:lr]fe, 'J I) -7 I) - b 2;ul!i)J\

1:.,@'@I*~Ii, 105~ I35DIl c J1-Ill2' ~l, ID,~~U~rJ:j

O)1'..@.\tJJt'i 4.42 ~5,68fiJj/ km 2 c ts. --; t.:. o t I.:.,
'1~~JmE.JI~t1 A"i'J I) -7 I) -i-2;UJ:ViiJC'4.8~

6. I, 'J I) -7 I) -.:t 2; t ts. ~ >iJJ {'IC' 5.4 ~6, 9 C: J]}:UJ
2' tLt.:. o

mUM, mmM, mNMK~n2'h~«7~~
-1 1·1&/i, i-tl-e'h8, 7, 2 "['J,;, --; 1':'0 ~JDHe-:>

~\T. mI JUIO)tt}r:5crm~O):;1jt£C'1:.ill,illJ/4>:1&.:t

11tJE L I.:. (~H)o 4 JtlJru'.:tH:.fQ1'~ C, ~1"B!U~rt-]

O)1'..@,@I*S:'i. i~l)~IC1&t b ~ <, i-O)~-Jftix~

1> L.. '.:.IJi:l:j!jk,*0)ftil:1ili:JOIC' it ~mnr ItIJ K mIll! L,

~O)~ru&~1>Lko~MC'*~Ghk~Q*&

itiO)iJ'-~JfI!1~c6c, 2.29-2.61iiIl/km 2 cts.--;

t.:. o

(I) ~L[!.1'f,:lJt11tfEfk

1:..@@(*tx i-~1lli-9 ~ Ie it:) I.:. --; T'i. -e 0) iHfi

~ .:tM1' t.:. &) Ie It!Hit'tmf,{TIll.J (*~~5JIJ L.. T fJ rJ /' ~

2' h 6 c. ClJi~ t L <, fI]J~rmf,Un(]O)« '') r"-tt
-1 ~ C'« '') ~ ~O) tJ '/ /' I' b tJ 2' ;/l;/l'J, J: I) iE
6'(fi2',j,J('r90 ~mfllO)fIJlfjt~O)),~ 2' blIJIG:6,le

2'tlT~\~O)tS. G, \f;IJtHbE/i~1'-1;t'eiE6rW:ts.~o

L..ip L... ,1.M1HtHtl!HC' 'i -~I\W:mWlJi!~<, iilil:.
1'.f.5 i-.:t c 9 ~ ::i' I) 7 i- fI'H~lJlf,1C' iUui ,e 11 rJ /'

r't~C.c'i~nJli~tJlJM:~·ni~~\o1.1.:., /"'-j'lt
tJi-/'7} IC~rOL 2' n T ~ \ ts. HJ\iJlC'It, l!'H~llI.r,~-?

@(*~jJIHi-JWIfI~.uS. b 0) c tJ ~o L 1.:.lJi -;, T,

;,j~lufJ\:C"H!.~Ht~Ie:tJU~::( I) 7 O)1:.@.lW(*~.:t

tr!.M1'~1':'~K, «,') ~1&o)fJrJ/'I'lCJ:~tiit

i-1:: c L.. T;fIJJlJ L.., [fH~ttJB$~1C J: ~ T - -7/i mi@
1J~J'Ct&~J~' ~ ~mti:6' --; 1':'0

4-@)O)ID,~ilit.1iW"['IJjI G:6,fi 1 ? (C, ;i1M11.U!x/AJO)
1=.,G.J.illJIUXICliu;'jJUHel ~;{tgl!JlJi.1). G~ll.:.o mI

)DJ/e1:,liJ.llbHi'1J:tl i Jtl 'b ~i» --; t.:.fillul c L.. T, CO)

U.IJUJ~Jj~~let~Q~~lT~\t.:.Celtis lIlildbraedii 0)

,tM:tO)jlJ: <lC )(~[JjO)« '') ~'~t 1 ~ j)ilft!! 2' ~lt.:.

C. c C, Ficus recurvata O)j"t!U4/" '') -fO)lill l ) Ie
2 EJ tJHt T)(:1./!:H10)« '') I' -tt1 ~ tJift5~ 2' hI.:. C.

clJi~W Gn ~ 0 ttflC. c. O)U'~fltJJ::( I) 70) flJm 't

~ Cettis O)$JrmlJi~~:6'ICas --; t.:. C. c tJ i 1'.{!.fl!iI(*1&
O)m,qlcl*liill L.. T~ \ ~(J):6' b Lnts. ~'(Nishihara,

W1ViiirjJ)0 !l1 U~IVJ(JJ'i'i'i'*::Af*,e:XtrGLT~\~

nic <1Cj'.fj mJO]le1:.€J.M]I*txlJ i mrf1 Lt.:.O)/:t, -e
o)D~JDHim;l.f1:iili:lliO)Mfili:JV]C', ~~:i!U~r-n:::J' I)

7 0).mE)H5U~:lJi!tJj~IC:to c. ts. ;/InT ~ \ I.:. c. c c I~U

f*L..T~\~0)C'as0? (Nishihara, ~Viil[tl)o c.oj

lu



Table 5 Population density, average group size, and maximum group size of gorillas.

Habitat Location Density Group Size Reference
(animals/km2) ml m2 max

Method

Tropical Congo
(Ndoki) 2.29-2.61 4.8 5.4 30+ This study C

-6.1 -6.9
1.92-2.56 B

(Ndoki) 1. 87-2.07 4.1 1.3 12 Yamagiwa(unpubl.) C
(Ndoki) 3.88-5.52 Mitani et aJ. (1993) L
(Djeke) 0.90-1.60 30 Kuroda (l992) C
(Ndoki) 0.2 Fay &Agnagna(1992) B
(Mboukou) 1.2 Fay &Agnagna(1992) B
(Motaba) O. 1 Fay &Agnagna(1992) B
(Mhomo) 0.4 Fay &Agnagna(1992) B
(northern part) 0.4 3.8 5.0 Fay &Agnagna(1992) B
Central Africa Republic
(Dzanga -Sangha) 1.6 4.1 5.2 13+ Fay (1989) B
(Dzanga -Sangha) 0.89-1. 45 5.1* 52+ Carroll (1988) B
(Dzanga-Sangha) 8.0* 18+ Remis (1993)
Gahon
(Lope) 1.0 16 Tutin ef. aJ. (1992) ?
(nation totall 0.008-0.44 4.0* 19 rutin &Fernandez(1984) B
Equatorial Guinea
(Rio Munil 0.58-,0.86 6.4-1.1 12+ Jones &Sahater Pi(191l) C?
Zaire
(I tebero-Utu) 0.21-0.32 Yamagiwa et aJ. (1989) C

Forest Zaire
(Masisi) 0.83 6.3 8.0 11+ Yamagiwa et aJ. (1989) C

Montane Uganda
(Kayonza ' 59) 0.57 Schaller (1963) C
(Kayonza ' 19) 0.31-0.43 8.8 11+ Harcourt(1981) C

Montane Zaire
/Bamboo (Kahuzi ' 18) 14.3 42 Yamagiwa (1983)

(Kahuzi ' 18-' 19) 0.31 11.1 15.6 31+ Murnyak(1981) C

(Kahuzi ' 90) 0.43-0.41 1.6 10.0 24+ Yamagiwa et aJ. (1993) C
Rwanda
(Virunga ' 60) 1.15 16-11ifc 30 Schaller (1963) C

(Vi runga ' 13) 0.13 Harcourt &Fossey(198l) C
(Virunga • 81) 0.68 Harcourt P.t aJ. (1981) C
(Virunga • 86) 0.14 Aveling &Aveling(unpubl.)C

ml: mean group size (including solitaries); m2: mean group size (excluding
solitaries): *: whether solitary animals were included is unknown; max: maximum
group size; +: excluding the number of infants because group size was counted
only by bed sites; B: 'hed-census' method; L: 'line-transect' method; C: 'direct
counting' method: ?: unknown; -: density estimate has not been done.
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l t.: 1:,Ii.\fIMf4.:t$(O) WZJVlli , j>tJ <c t.~, <-:>iJ>o)

1Ht]tJi~~fi~i-~;t "C*ilj'jiY-J I1:n!IVl l T ~'6 C c

i-~-g c:15;t G~160 CO)*lliJ&:!IVjO)MH~Ii*~

<, -cO)~l!SJlim1E1i~nJJ-ciO~t)i, '0"t&WHti~

J-;,tnO)!t!!t1£O) till1: c fIJJTH:J\iJc.i-:iJ,~ili-g ~ C c Ie J:

..., TriA GiJ>Ii:::-c~ 6 c1j-;t Gn60

*1iJf9'EIcil'16 i@Jft;t$(HiJiit.;J Ii, ID~fiJVHh~

41 0) lrld \:':t .lsI,@ fH!x Ie t. c -::H ' t.: l$IJUU~~UQ i- ;ir

It.: o CO)}jfElCJ: -:>T, WJftt~P-Jlc-iFi-SJZi:SJ

l T 2.29-2.61 tiJi/km2 c ~'? l£IJ[O)::1' J) 5 tJi~

TIP]ti~Tj)6 C ctJi;;r-2'~1.t.:o CO)tiiJEif;tJl:i-,

~L@j~tlm~~TBW~nft77~hW$0)~

J) 5(J)\£IJtC1tt~-t6c, / r4-O)\t[ru)i~'iJ>1e

1i%~'iJ>tJi1:¥~ff,j;'JIL~~l6 (:&5)0

@Jft:\tI.JtHHi::lldCli, lJ/.~'13-tJi-JtO)MB~tto) 5

-1 / J::i-~~, -cO)mHcY~;tt.:!IVJ1t'.JO)~i-tx;t 6

c:~'?5-1/' 1''7/~;; l'it:tJi i060 Mitani

et al. (1993) 'i, x.J~~!IVAmO):1t5,!$0)!tJi!!t71:ffii

t:ltxIM1tlT.iB:fUl t.::;!ji',t (fJlif~' tt:JI:. 1977) c

MccO)rr~~~~.i-*~T1:QmlJ[~»w-g

~ 1i~ (Whitesides et al., 1988) ICJ: -:> T, / r

4- 0) ::i J) 5 :':t.@JtlJ[i-, -c n"("~15. 53tiJi/km 2 •

3.88tiJi/km2 cmJ'Elt.: o liJ>l, /I-'4-Tli::f

J) '7 O)@1WmBI]-?A-j'l1tJi j)t IJ illA..,T~'tH'O)

-C, 1El-1W(:4>:O):ID:fMhrJ/ I'tJitH'Cc, xt~lI!Il

~)J0) Uff-1tt IC X-;J-t 6 IX If:}tJ i f~ tUf:!~tt Ie ~tIj i- £j.;t

tJl'C ctJ,c", 51/· I' 5 /-t!;; 1'$IC~'~JiO)

~(!j: (Seber, 1982: Whitesides et al., 1988 [11 IC

i3lffi) (i;;l) 7~tlT~'tJl'0 It.:tJi-:>T, CO)

\f;IJlMili-Hr Icf,'f* c Lt. ~ ,;t -9, t t.: C o));ilT
'iflhtlhtgto)..::. '/ 0 - 5/ I-':.:l J) '7O)\f;IJ[cUHJ(Wa

TliillHHI.:'5(T ~ tJ, ~ '0

/r4-0nO)"::''/D-'7/r~~50).fi~T

0) If,' IS[ t1EJ.E lL LJ:, «';1 I,' • -t! / -tj- .7-. it. tJi JTJ ~ , Gtl.,

@J(:4>:tlm~~t.5-1/· ~5/-t!;;I'it.;t.cnt

T~.7j-GnTl'tJ,~'t.:~lc, / F4-c{l!!illlJ:i.1cO)

rJl-ctffiJi:ltJJt i-@MHU5(-g6 C c IiT~ tSiJ> -:> t.:
(jf;f / : Tutin & Fernandez, 1984; rll* 7 7

I) 1J • -t.t" / h'= -tt / if (Dzanga- Sangha) : Carroll,

1988; Fay, 1989; ::J / ::J'~tl5f1 : Fay et ai" 1989;

Fay & Agnagna, 1992)0 @f4.:~*Ji:it.;li, Wd:l'tl:

~ rf;] 0) 1:. ,\~.l@ft: 0)~x,j tx -? 1U ElK' c it 6 l , 'iJlIJ Je1

~(*O)tfij:'fiMmfjJ1/J c"i- 11J1 GiJ"C l, iilit.i!!(@jftllf

0)Iriiru1(r:]1I!.IJfI~~~~[] 6 OJ IcfiX!JTj) 60 -c nlcx1l

T, «';I r' -t! /-tj-.7-.i',tli, rmf,{:UUJc.o)~l'K{lx

:ff-j-6Cc tS< fm0!lL~frT~6~~,tTitIJ, 1:

.@,\f;IJ[O)!t1!t~lllllt.5li--gQO)IC~ l Tl' ~o t t.:

/i5lJifr{f.JIC1:..®,-g 6::J' J) 5 c T / r: / ~ - c O)ru1T

O)1:.®,ltOCO)lU5( t. ~ g T iO 60 ;;1;: IiJf~Tli.

Tutin & Fernandez (984) O)1.nt~PJJ('1!ftl t.:

Carroll (1988) O):;!;tldcfJt -:> T, 1.92-2.56tiJi/

km2 Cl'?jf;JJtHt~MtJi1l}Gtl.t.:o c::.nli, flhO)
cO) ilJ!!l£ J: IJ t., / 1-' 4- 0) ::J' I) 5 IJi j[ij 'If,'lrtT ~U.;,l,

l T~'~ C c{:;;~L-Tl'60

/ r-fO)::J'J) 51i, Remis (993) tJHF/ 11=

-tt / h"O)::J' I) '70)« ';I I--' ICIM1 L- TffiQi L- T~' 6 0)

c[fjJ~'c, ±-?ilhJ:O)UjnmO)J:.'Cjj1f~h'ij'Ui-:>

T-cC.~T-1 I' • «';I 1",c-g6CctJi iO-:>t.: (±
«';1 1-'" ftnm« ';I no UlGO)«';I r'i. E <
ts -:> T~tJifV1J:il.i L- T L- t ..., t.: IJ, ~O)tJ~' j.'1 •

«';1 r o)l~i'l, 9t ~Vfjl)ift\: <tJ 6 c ~-;t Gtl. 6 0

~~~. CO) J: oj tJ, fill Mi 0)«';1 1" 0) n (i ~ 1." -:> t.:

(56.3% : *liJf~; 46.8% : Remis, 1993KJ: 6)0

Co)Ce,;t, «';1 1-'. -t!'./-tt.7-.it.;KJ: -:>T4'@]/F

~ ~1t.:\'f;JJUU:tE([itJi:it&/HHffi~nT l' 6 P]fjHH:

.IF L- L~' 6 tJi, *liJf~Tli1tr&:iJ> G 3 - 4 B 1&0)

~ L-l '''-''::';1 F 0).1). i--t! / -tj-.7-. O)xt~c L- t.: t.:YJIC,

:it&/] \~'Hilli O)l~JJt l;tiiIu]\lc f!Il tt ;t ; tlT ~, 6 0 C fl.

K:M L-, Fay & Agnagna (992) K J: 6 C. ;f:;.:/ilf

~O)WJfiJlhi- f};u / 1-' 4-!t!!t.i!!(Tfa'J-O):J.dEK J: -:>

Tl1t.fE~ ~1t.:1:.\ll,If;J.Jti~lIi, *1iJf~O)t;5m:'Cll.:--<

T ;O>tj IJ flJ,l' (7& 5)0 v.1l GO)-t! / -ij-.7-. T'i r!J-~ \«

';1 I--' b j-«T h rJ / I' ~ n Til IJ, e.t1 GO)'J.tt1fI

Ii, Tutin & Fernandez (984) KiiI'LT, 52.6

[Jc:L-T~'Qo ~G'c, ::1::«':1 H'Jnj~l~~«';I r
,HI!}!] EJ J: IJ 4 Ell] j;)J~i lUj 6 C, «;I F c L- T

*1j}JIJT~tJ< tJ~ (*liJf~; Remis, 1993) O)T,

{lX1L /' r 4-~it:T±«';I FO);!j'Ji'ltJi/;ll;l',iiJ LTiO

~ c -gnl;( Fay & Agnagna (I992) O)tfH.E{iU{:

2ff5L-t..:flfI, 9'tJ,n!> 0.4liJi/km2 tJi, *liJf~c

U~~.~.T~6~c~60 CO)tx.tJ~~~

0) t. 0) c 1-1.:«T ~ nO') T f!X;~ '0) Ii, -t! / -+f.7-. )v-



I- 0)1:pC', «'Y 1-' O)~tH~~bqfr~' Gilbertiodendron

f1;O) r!i cY) 0 ~IJ{5-b{*liJf~ J: V) b f.fJiJ' -:> t::. c e b{

~C'Js 0 e~;t 0tto (39.6%: *liJf1E ; 45.0%:

Fay & Agnagna, 1992)0 *t::., :;I/;j{/'C"i.::l:«·Y

r {>t~tt~« 'Y 1-' 'i l;l e A., c.'tJ. ~ 'O)C' (WilliamSQn,

1008), t-t .E!. tf; IJt ~it! tJ{ j@ IJ\~ {jIfi ts; fL L ~, 0 ii] Ii~

t~Uiffr~'o 0t::.b{-:>L, /' F'4'-eillU~J:t~~tJ{pJfi~

C'Jsoo
/' F' 4'-O):::i' I) "7 0)1:,@.7!.{filLliffHPJ b~ib I), WJ

it±~(i 7!.{fiO)~[P-t 0 ±t!!±~ Ie ib t::. 0 t::. t/) Ie, f: 0)

t!i W1:.[~ ~;J.f[ tJ<jt¥i <ti -:> T ~, 0 c e tJ~mmi 2: ttL

~\ob< (Mitani et al., 1993), ~ll!!h';i.C'Iili'U,ti

c e 'H ' ,~.-'H ' 0 :4: lDf 1i: C' flUE 2: tt t::.1: ,@o'&.'/Jt
0.92-2.56li.i1/km2) e, ~;t1tt!.!X~~UI.tr9j(0)

~ft,ebe...:j'~' ..n\ttB2:ht::.~tg1ffJJt (Fay &

Agangna, 1992) e O)~nli, itWfthoJ! e f: tt£U1

O)J1!!±~eO)flflC'::{I) :7 O)~.@.$}.{f),e{jjjjl) b~ib 0 c

e ~jf-~ 0 T ~, 0 tJ<, c ttli$. Ie */ii'i Ie l 0 ::1'1)

:7 O)'=t.@J~O)W<:!IlJ)~&1l!k 0"0' ole-t~'ti~ 'OJ/),

b 0ttti~'0 *lJf~C'b.IDilfi~P'.IC'O)~g@f*1&

1L*iii'i(f.] leW<:!lJJJtJ<h- 0 nt::. o '=t,EJ.7!.ffi Ie -:J ~'L 0)

11JI("Uit5g~~Hj-tICC:!:., ~~ b~UJtl'J1tJ I1:ti&~*

tJ~!Q:', ~C' ib 7:> ? 0

(2) /' 1-' 4'-0)::1'1) "7 0)f.fJtf;1l~5Z;t 0~1ZSl

Oates (978) Ii, 7k1.IILa-,*tto ~ .1, :7 )vO)?

-; e <Ie -r I- I) ., .L. 0)j!~t1Iel± § 0, cO) c e

~7k.~Mm~o~~O)'=t••~.O).M{>~W
1Jt~.@.~ilJli~,e 0 L~' 0 c e ~tt~ 0 t:tJ~, 1:rr
ilJ"~tt£~r%cY)L~' oO)'i ~ -* :7 )vt:·'1C'litJ. <,
+7ttJ1' /'rU;{>fJ 0 I) -{!Ufrb=t-:ilJjzC'ib00

/' r 4'-leli-j- I- I) .,.L. tJ c'O) ~ .1, :7 )v{> 9 /,r~-7

b~~.r~lea-'*tLo*ftl (Hydrocharis sp.) {>1' /'

'~-7 atrM:O)~l~' Haumania danckelmaniana 0)

~:WtJ~~l.~ICrf:t£ 0, f: tttJ~::I' I) :7 IL e -:> Lm'll:;

01ILf*.lll:i'iJll~tJft~{JU:frifjjletJ -:>L~'oo '* t::..

W~ * IctHHi'W~ tJ~:A:.w: le~ I), ::1'1):7 'HJJ
fiJT I'f.J IL ~t..®. ~ 0 W:~ft~ T /' /~ /' ::; - e itHflL

tl-@; ~ 0 c e tJ. <. ~ <O):w':~ h<f* ft 1iJ1l~Tib

I). +7t tJfJ 0 I) -~m~0L~'0 e15-;t 0tLo

(Nishihara, ~fiIIj[.p;Suzuki et al., 1993)0 ~ 01e. /'

1-' 4'-0) ::1"1) :7 ,Ul:f!l!/pO)j]j-f0);i),h- <t:.·~ e t\-j

~rUO){rllV)~9t@2: it, f: 0) Hf-1LfflI7!~m I&'t 0

celL J: -:> L 9 /''~-7 {>ij~llJj~e -:> Lt \.0 (Kuroda.

1992 ; Nishihara, t~ f/m [tJ ) 0 /' F 4'- 0) ::I' I) :7 l::t,

f: O)!±.,lllJ}j'/tnO) *llri~f~le If::; L tj, tJ<.; t*tt 0, *
t::.7-. '7 /'7o~[J-m·I'f.JlefIJm~0 c elcJ: -:>L, *
tt: fUn 0) j-f:j ~ , i1!!.J:. t1 £;£:'1>: M"\'J~ fill ~ tVJ !ft5.t{>fJFf
~fU:¥JJ l..o~- I- I) - e 0 t: (Nishihara, ~vtI1rp)o

/' 1-' 4'-O)!l1;6dJ~Uf~JJl~J: I) -lffl~7)¥((.]lL;fIJm

L- L ~'o ::1"1) :7 O)t*tt{T!JIJJh~, /' F 4'- 0)::1'1) :7 0)

,11jW,'I![ I t:. ,1J:l. i: riJfi~1C 0 L ~ \ {, e1f,-;t G tl. {,O

(31 =- ~ 0 - :7 / I~::I' I) :7 O)mFm.Mfi.x.0A.'jjt(

::I" I) :7 (::t, 1:.,\IU~JjlO).il! ~'Ie fL~ LL tt!!t~,j;) 0 ~,

'::t'/Hill c' e ,etttl!:b{j'US. 0 0 !JHMO)1>tJ ~ 'u,fatt!!

ill1ettU, Q /7/ ::1'1) :71::t~.ft*i'C',j;)1) (Kawai

& Mizuhara. 1959; Schaller, 1963; Casimir,

1975a; Goodall, 1977; Fossey & Harcourt, 1977

: Watts, 1984),f~Ut!!0)!.l!1M0)~~\tU!r~C'(i0

'7 /' 1-" ::I" I) :7 W.j!~",oAf<mJtb<~i <ti. o(Tutin

& Fernandez, 1985; Rogers et al.. 1988;

Williamson, 1988 ; Williamson et al., 1990;

Nishihara. 1992; Nishihara, ~f1ijrp)o 0;6'0, fll

±t!!;'MlfU-Cib-:>Lb, At~I'f.JlJlj~tJ~:A:~ <aUtJ~&ij

tk Ie 0 ;6'§~ -:> L t , tJ ~ 'f1!!.tJ.~{>, :!j!*M ts. c'0) =(j(

*t;jjll1:tJ<8t~ts.e c 7:> C'Ii, 5.lt!JU~) b~f.IEtt£li1f

~VJ"'O)fk{fJJttJ~i~~' (I:: fJ"~ 0 -:7 /' F ::1"1) :7 :

Yamagiwa et al.• 1989; Yumoto et al., 1989; =-~

0-:7 /' r::l' I) :7 : Jones & Sabater Pi, 1971 ;

Sabater Pi, 1977)0 Tutin et al. (992) Ii, cO)
J: -j tJf;ttlF.{>1:..@.~tjElL.i!!~'tJiib I) tS.b i 0 b, If!
flLmliIHlIIfi.x.{>mrn-tt1 7. ([/J~f~), ~fflmllJrJI

O):iQfmiJt~O)lTft~ifS.cO) ....,~ C', ,., /'7 /' ::1"1) :7 e

=- ~ 0 - :7 /' r ::I' I) :7 e leJtiili .....i,tJ<ib.Q c e i:fn
w.i0L~'00 f:O)-)jT, -tt17.(l):A:~tJ!.Rlil7'Ji

fUE L- ts. ~ 'J~{>, I EI ~j t::.1) O).iQ!~!J~[iUb<&~' e

t\ -:> t:/i.C', [Iltl:~nl: YUl-:> L ~\ 0 e 2: n L~ t::.
(Tutin et al., 1992)0

::I" I) :7 O)Jltfll;!'H1ItJ~, l£;4>:rt~ ,e (;I: !c$H;/H1idltml'il

-C,j;) I), *7-. b;l 7-. t:>ttF&J'},\lLitg-.Q c ll::H3*f:iII
~Utt, *.7. 'i 'J I) 9 I) - e tJ I), ;I 7-. ,;I: (t!!~f:iII
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-? 'J I) '7 I) -;t A 0) b C "'-f1f1f-t ~ C ~'-::> t::~!f~

~ b -::> L ~,~ c.. c Ii, c.. ~1 i -CO) "7 t) '/ T '/ ::ll)

7 -? t: ff S/ 0 - 7 '/ r ::ll) 7 O)!iJf1E-cUfl G;6' Ie ~

h T ~ t~ (Schaller, 1963; Harcourt et al., 1976

; Harcourt, 1978; Murnyak, 1981; Harcour't

et ai" 1981 ; Weber & Vedder, 1983; Yamagiwa,

1983; LlIj;Jj!, 1988; Yamagiwaetal" 1993)0 4:
!iJf9'C-CO)ItHt'llH'JfO)'IHyljlJ> G be)] G;6,tJ,l ")Ie,

'::':/0-7'/ I-'":J'I) 7 0)tj1hlJHi1 i::> U/j>:O'-J Ie Ii 111
tjHl,Ult c·m f& ~ ~ LT ~,t~ (Tutin et al., 1992;

tllitanietal., 1993)0 ;{~~'j AO)r~l~-?;tAO)'J

I) )1 I) - (t~/J~-J'ItJ.!f,ilj.::.:/ 0 - 7 /' /,"::i I) '7 T

bi;c..tJ,~)tLL~'~ (Tutinetal., 1992)0 IA~tJs

-::>L, :J"I) 70)IIH,'l*fJI0)/;:rlf!i'iIUifillv,,-,;:)v~.tJJ\

.:t L b Ji.<® G 'n ' ~ L. c 'i flU.itt; ~ , ti ~ , 0 () c"":) U)

!tr'Jl'~ILHl:1J(O):/)v/'<- I-{ ':J 1IJi{f(I:'g- 6 {91j(i,

y ~ --e .15 ~ tJsW: U) :J" I) 7 T b [iij U):J' I) 7 C· b X[J
G~lT~'6 (Schaller, 1963; Murnyak, 1981 ;

Yamagiwa, 1983; Yamdgiwa, 1988; TUlin et al.,

1992; Yd01agiwa et al., 1993; Mitani et aI.,

1993)0 4,liJf7'EIUs~'Lb, «':J "'.1tl110)t'i:ffMlII4

JJX:lJs, Tutin et al. (j 992) o)W~liiill fJ Ie $ltO).&lf

c)[t!t~-t~ c-t~1'J (S/)v/-{-/"':/ :76,5c01,l;)1:.

:t r -r (7'"7 ':J :7 /,- '/ :7 i t~ Ii:t r -r j A) 4.5

6,4cm, :J 1-'"-E2,O-4.4cm, 7f; /,;f't) 2,Ocm

*i~), $.l.vJ*litlfJ'Hi:ln~O):/ )v/-{-/-{ '/ :7 ilsa"*

~l ~ j]Jljt:t1IJs~~ ~1 ~ 0
c.. tL"* C', .::.:/ 0 - 7 /' F :J",) 7 O):mf-t]-+t 1 A'

It filiiJEfID Int·..,uj \ ~ <, i- ~1lH.'f~itIIlJs:A.:~ ~'L.

C-?l'lliHl:1l1;.$:UlO)!p ti ~ 'f(,itLf*'Ui{l, GL~' ~

L CIJi'?flJ;jc~~l,T~t::(Groves, 1971; Harcourt

et al., 1981; Jones & Sabater Pi, 1971 ; Fay,

1989) 0 'I'ut in et al. (1992) IJ, mr,jj -tt1 ;(u)lll

~flr{;?>G. 0«C"f1 )v/li (Virungil, )v'7/Y)

0) :J"I) 7 (Harcourt et al., 1981; Murnyak, 1981)

<!)f(Ui-tt1 A'O)Ui(J:.(t'!:.i:I·:';kG t~7;;, -c u)'Yl::j.!t

U]-tt l' A"i l'f 1 )v'/ jj'-'(:J 7; 7 ,/0) ::J" I) 7 lelt,«-c

!J'~L' U;'5)o L~lU., r'/{!v/fj"'(.JtJ7'/U):.J'

I) 7Iel:i-G~1~J: 'ytS.-+t1 ;(U))..:~ti1n!'W'u..-.;:

TI:Hi~f!,~~1L~'tH't::~"'C.15~0 1'7 I) hW:li!1

0) :J"I) 7 Tit I -:>0)mlf10)h'ljf&fM&fJ'42fiJj~3511Ji.

30lij'jtJ, c'O){YlJtJ{;j;) ~O),e)i;fG (Schaller, 1963 ;

Yamagiwa, 1983), 0 «--e,;J:.fI',b@itJSJ5!i.n-c(Tutin

etal.,1992), «I) '/ti (Belinga, h";f,',/) -c~

19liJi-c.15 '""J t~ (Tulin & Fernandez, 1984)0 '/ I-'"

.of- T b oft 1 ;(0))..: ~ ts. Wlll Ii L n i -cit",-,- ~ ~1L

:tJ G-cj", L tL* --e '/ r-.of- TiJ~U~ tLUN::A.:W:f11-+t

1 A"IiI2jl.fi-c (Mitani et al., 1993), 30liJj ~~;t

~ oJ; oJ t.1 A:mli1:HHU'i.i ~ ~LT ~,tJ,;6' ':; t:: o G;6' G

*i!JfJ\:'i, /' "'.of-'CWg{IQ):J" I) "7il~0)-+t1 ;(O)}.:..

~ tJ, W:EI'ltJSfj.{f-t' ~ c.. c i: IVj G;6' Ie G 1:: 0 i t~*
IiJfJtU),1I,~ilitt!Jo) ';1;6> Ie. '/ F.of- 0') x'iN T;j;) ~ '/ .L

)FJt!JJl.t<::·t>~!~30JiJjU)«':J ,,-+t1 "-?17JifjUJ:!tEI'lI;;

~g!'~.fLL:tJ~) (Kuroda, 1992), ~ GlcrlJ'f!:T

7 I) 7; 0) off '/ if = -It, /' tiT L52JiJi C ~ \ oJ A·:!tlJIO')

{f{ElJ;tl1~';2'nL~'~ (Carroll, 1988)0 -}j;l;s{~~

tt!J.iI!\·HH*le~U;''. L.. Ui~~ IC'-W~rl~:tJ c.. ti ~ '. {fuji

IJslldULH-HHCiJ:..\I'.-t ~ t-H1dt ~ nt::*'iHlt.lil:t1-c.15
~ c ~ \ ..'J t~ t:t ·t'1: -? )l:'.UJl\il1lO);i{t ~ 'tJ; .15 ~ Ie L 1.1' 1.1'

~) G-f, 1RUlo)-+t 1 A"O):k.~ ~ Ie Jl;jili".',i,fJ i <1) -0 L

c Iid:t::1"'9«~ TJs ~o
!It{iL:!tL-J:lMJ]c'O) fllIHJ$(O) .k.~Mti m:Hlli, TC',e

r'f 1 )v'/ if 0) :J" I) "7 T 1,[] G.fL L ~ , ~ IJs (Fossey

& Harcourt, 1977), fj.,r: /'0) 0« T' b [6J L c.. c

lJ;m1ilii~tLL~'~ (Tutin eta/., 1992)0 '/ F.of

T U. Js ~ IUJru1, 30jjJl~ 18liJi C ~ \ oJ -tt1 A'O):A.: ~ ti.

W,lilY)9} Ie oft 1 ;(O)/J\ ~ ti ~.!itkO)~H]tJ;lcilULHJ.!iX

rAJ T ~U~, L.., i- 0) tt!JJ;~0) ~t ,@'lfJlJt tJ{j.,IE~ T I!;'J <t.i

-::> L~' ~ c.. c;6' G, 1>tJ, <c t> c..O)U'.'fltf!lCli:mUl

/o]i:O) f
'
JJ[]l!iXtJ{tJ,fl tJuHJi GL ~, ~ c.. ClJiffU'{ ~

~1~0 c..O)c..c'i, 771)7J*1~~O):J"I)7, ~flj~

U):J'I) 7 c b Ie, m1J((/)1tltJlJ i i- ~1i"t1JjfiJJJX~

bt::-4"K, Jlfi--9-~L ctJs.15~L. Ci:/J~GL~'~o

L U).): oJ 1C4,Il)f1i:-c'i, !11{lL.*lllWfl&.tJi}l,o\~lY-J

K mk1HUiII1fc'.15 ~ ..,~(, 1)-1 ;(U):A.:~ tJ,w:r-l:ltJsj':H£

'9' ~".I.\, i- G LI\jlHt:!tI:J1nUTfIJJJJtJJXfJ;A~u\,cJiJU

"'9~LC.tJiih~".I.ue:tJ~\L, / I-"+O):J" I) 7'i,

't: !J.f~ tJ';! "\,J t:t fit 0) .i!t ~ , -i- A!£.:t -c J./.util U) :J' I) 7 c 1.R
l,m~~}&I-.UJ:Jj.;jffi".',~~ b '""J L~\ ~ c.. cfJi/J~2' tLt:: o

L. rUi, T / /'~ /' '/ -IJi$l;~JllitJ>GMHiH* i T~M

it: ~ 'I~tllCJ±..@, L.. ti IJs G b, iI.'ltf'JW:~~~1'J.O')~j1tjHU

ttiHll~j~I&-t~ c ~'oJiJEf!ll v ,,-,;:)v~~.:t t::mUj~

\~
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0).~~$m.['I)~~6L.ci:-MmKL--r~~0

Up L- til):; i? Mitani (992) Ii, /' r 4'-0)::f' I)

'7 tJiW::7rtl:IC*~ <ftx1f L- -r ~'6 L. b~p i? ::i'I)

51Ji+ /' ,<; /' S/ - O).J: ? 'C~i'J.~i:- L- -r~' 6 c
~\-jf&:~H)bJ,L-. it: Remis (993) 'i . .$.il'L

~UVJi7};lHl,-c 1 km .l2U:~HL -r 2 'Tfifr~--<·/ 1--
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2:: nt:-lf 1 ;;((})/J\~ts~EIj'i. -lf1 ;;(O))(~tSI11

u'lJl:tHllJi-U)jIYJ IC 7}1& L- t:~JUL~~ ~ 6 nJlm1't i:-;i~
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C:'~~-rt\tJt\o t:t:', *liJf~~f-@f*tl1HtJEftJ
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,c~n6~~~ ?o
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046: f\~eti-MWIAdf) lel -)-r:tJL.ti~Jnt.:o

i t.:.mitll~JjSt~~ nt:~t~O)~P.JI • 7Hfj-Kli. )(
f{j~~H~-}~liJf~'lU1i1UJ~ (Fl *~v~j~OO~!f.lf~llliJf~

H~1ilJJli1f~# 2332 : f\*~I!!iJJfif9Br:l) i:-m ~,t.:o

MUW-K~f. i~*ilifoLjR1J> i? Ii 7 -1 -Iv 1--- is.J: U'liJf
~* IC:J3 ~ \-rl:ft1t ti f!;!) § Um i L- i:-~-~ t.: o imm fll
4, ~~.~, Ama., ~~.-, ••~$.
fjtB-mt-. =-B-~f1Ut~ 1!l-11: ,itJ'. ~ ffltA:~El1~ fiB A
M.im1t~ifliliJf~*, fC]:A:"'F: 7' 7 I) fJ itll~liJf~ -e /' -9
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