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BT ~ (1B KA > W 2005 FFHETTEE - HIVERSEG B E IE—%
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» B TR EE 1974 4FA 38.9 m? ha™ #8111 5 2005 4EfY 53.5 m?ha™ - fEE i
a@%i%tb NG AR - TR FESCEREE M AT RIERR - SR A SREEIR G - K
@F&ﬁi@:*&%@ o Sl i NMEAeE 2 BB G ML L & ISR - 4L
,,,,,, BRERI o BIERR O R AR VS R S A - T2 4 BIOPR 73 78 FE BAL i) v T T FERG iy 22
J?. ot feg o e e BE AR B AR AT 31 AR L EE T - s EmfE Satal
KIYERFAE 30 m* ha » RS R AICE O RS g - e DA MRS - B
RS A B 5 Ve PR S B E » (ERBRI R - IR RIPE R
Z GEREEAH B BRER T LT S AR AZ BB NS -
BHSEF | BGTE - JERER - ARPRENRR - JoBRE - S RAE - EPVE

LiEEE

Tree Composition and Structure Dynamics of a Tropical Coast

Forest in Southern Taiwan

Kuo-Shih Hsu®, Chou-Hsuan Horng 2, Yu-Chuang Tien® and Hsiang-Hua Wang® *

!Institute of Natural Resource, National Dong Hwa University; 2Hengchun Research Center, Taiwan
Forestry Research Institute; *Fushan Research Center, Taiwan Forestry Research Institute;

*Corresponding author E-mail: hhwang@tfri.gov.tw

ABSTRACT Banana Bay Coast Forest Reserve is the only tropical coast forest
reserve in Taiwan. Taiwan Forestry Research Institute set up a 1.458 ha (270 m x 54 m)
plot and inventories in 1974 and re-inventoried in 2005, for monitoring the tree species
(dbh =4 cm) dynamics during a period of 31 years. The purpose of this study was to
clarify how edge effects affected the tree species composition in this linear coast forest
remnant. Both density and basal area of tree increased in 2005. The density in 1974 was
507 trees ha™ and increased to 1,158 trees ha™ in 2005, while the basal area in 1974 was
38.9 m? ha™ and increased to 53.5 m* ha™ in 2005. Most of the recruited trees were
small in dbh. Pioneer trees, Macaranga tanarius and Melanolepis multiglandulosa, and
Leucaena leucocephala, an alien species expanded their population and penetrated from
road edge to the forest core area. The Hibiscus tiliaceus, a sub-canopy tree species,
expanded its population along sea edge, and Aglaia formosana expanded its population
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in forest core area; which all contributed to the increasing density and basal area in the
2005 record. Hernandia nymphiifolia and Barringtonia asiatica, are old growth trees,
decreased slightly in density, but their basal area remained around 30 m? ha™. The
regeneration of old growth trees seemed to be poor, since fewer small dbh old growth
trees were recorded in 2005 than in 1974. Furthermore, most of the large dbh old growth
trees still survived, but their vigor seemed to be declining. Based on the composition
change on temporal and spatial scales, this remnant coast forest seemed to be gradually
deteriorating, making management enforcement necessary for sustainability.

Keywords: edge effect, coast forest, forest dynamics, pioneer species, alien species, old

growth species
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AR L (forest fragmentation)¥f 234K
&t~ SRS BRI B B R R ER A
fE 7 EEEERE (Laurance and Bierregaard 1997,
Bierregaard et al. 2001) - FARBEHE LRl GEEER
FRIEREBHRE - MORIREK ~ BG5S [F4%
H S R AR B R R B A SR
b HET S 3R AR AR B MRV Eh AR (L
3&F2 (Stouffer and Bieregaard 1995, Gascon et
al. 1999, Mesquita et al. 1999, Laurance et al.
2001) - ZEEGE 28 » E -~ JRE
o8 LR YR R R TR AR B 45 B bk
BB e AR BRI R L - B0« By AR ikE
G GgWREFE - AMRINE YD E A
(recruitment) t% & £ 15 DA s AT SE 15O & AT B
IO SUEREY A R RS RS (turnover rate)
e = (Laurance et al. 1998a ~ 2006, Laurance
2002) - Rt - BEUEREE Ry iR b
ARME R R B SR ] - A0 R B PR AR
RIEL 32 FHYBYE WAL AR AR 52 B 45
(Laurance et al. 1998a ~ 2006 ~ 2011) » ¥E%%9L
T SRATHE AT B 2 BT AR PR3 2R B IR A B
HEEE Z —  HE A RSB b bk
HE44) 100 m #EARBHEIE TR g AR
ferm o LHE KRR RHEgs (Laurance et al.
1998a ~ 2000) - fifEAH FAY L S R E Y 4=
RERFME 22 - JsEr &I (late successional fgitE
fYEE 1 (abundance) EEAR - MHLHFLARAK
s B FLHARfE  (early successional species
and r-selected species)# Fl] (Laurance et al.
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2006) - Laurance ZE A (2000)EST " WERER:
A EREETE | (Biological Dynamics of
Forest Fraganant Project, BDFFP){Y5n & 42k
PR TREEER - BEIERVBREARRAE 22 FEEISG
FEf5HfE Cecropia sciadophylla FY8E=34 0T 33
& - Brothers and Spingarn (1992)+5 A5 24
KIEY) AR LE AR TV EE SR TE4S
TR GUE & 5 [ S5 ARAREE 1 R AH R AT 2
%% (Fox et al. 1997, Oliveira-Filho et al. 1997,
Laurance et al. 19983, b) -
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1 BEEBFMAERRERGHERE
firE
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75.2% - pig & EEEHAE 5-10 H - QY5 RFE
FEFREY 91% » 11~4 HEEZH - REN AR
JEHY 9% 5 RIREA 6~9 Hifs; » S1-4 Fy 28°C »
12~2 A » S8 5 21C » ZEAK -

FEEBERMRERNLTREAE 200 srfELgE
BEIEY) - AFERE SSECHEY) P aE AR B
KR AR GRERE 1985) - (RIZR(E:
B EN R R HAEYRH R B IR BV S
FEAEYITAHRHE BIARAR B A L R Y
tEY) (GREERS 1985) - MR AT % /52 E
FRAVIEY » mT & F SRR F RS 2k ~ SRR
ZIb b BRI EER - BUBFEMNEE
Vs R E R AR (HkE 1951, RER
1960, w2 NS 1997) - HEHRHMRLZK - 3%
BE UGB B g BT I
BN 2 M) 2 2H T T oo bl (LIH
406 1932, F{-1% 1948, [ K& 1985, Li
and Keng 1950, Li 1953, Hu 1961, Wang
1975) - FEEFFMITRAEYLY 115 F&E
BIEERE L TELYA 57% » B AR PERE4Y
H 48%ILim oy ffifeE (FREEE. 1960) » MR —
BRI Y B R R B R R
F YRR -

- RERSHTE

FREERERFT R HY 1974 FEREAR (&
26 &) PEHI FREEEBRERNRILE 270
m~ 2 54 m YR JT IR E  HIFE £y 1.458 ha (5
HPEE 1985) (@ 1) - HJiHEsHE RERE
fir > RS P4 77 &y 45 {8 18 m x 18 m /] Vg
& - BEENEREWALE AR = 4 cm A9
T EUsREAE - s E R (BS 1.3 mg) »
A ERRTEARIE N 2 A EHI B - 2005 4F 1~3
A > WHERRE 1974 52 FHEER R Bk
SR i A ENERS  BIrEEER
2005 4F 4~6 FHARETHEESE > SHEATL
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BEOFRHES (McCune and Mefford 1999):+E
FE S 2 2 8 S g = B i fe (basal area,
BA) - fafgE s AnlEl 2 @I SRR F (2001
IR st 2 R T A R 22 [ S e AR
riTRER ) #ES - RyER B M B Y
270 m x 54 m Z EEl&E 47 By 3 {56 270 m x 18
m 2 PATRER o3 RS R R ~ PRI
SRR - AR AR 22 f o A R
AL o R(EIR AT ~ PEEL ARG RS
FER T BEAH BT A AR RR AR BRI - I L& 55
Ry =HADhRERE » 73 Al (1) g #vstiE (old
growth species) * IZIFHEE FIELEEER > (2)20
Tt g tEiTE (sub-canopy species) : (IIANAT SR LT
& - (3)5EE s AfZH5ifE (pioneer and invasive
species) : BILNMHE - &858 i AZTESRGEL -

— ~ PRIrEH R EALE b

1F 1974~2005 A7 31 FEHAM » feifdh 41
TSR SR (R 1) A 9 RN E - 3% 9
fEERfE({—5 (Neonauclea reticulate)[F7 7 £
Fh » H e A RE B R 3 B - gy
felfEA 1978 HogRA#L (Leucaena leucocephala)
A 110 # > Z&5HH (Pittosporum pentandrum)
7 6% EEMIT (Hyophorbe verschaffelti)/g
4 R HEREBTHIG RIS N 3 Pk - BE
B T SREESN » S80S RO RIS AR
WHVEEFE R A - RS H 1974 F1Y
507 trees ha™® ##fj[1 & 2005 4Efy 1158 trees
ha > 7F 31 4ERALYEIN 1 4% - BB fE/Rk
1974 4 38.9 m* ha 41k 2005 4EH 53.5
m®ha > WIIBLHE =2 — BRI
SEEREE 1974 4EH9 0.077 m? tree™ BV By
2005 47 0.046 m? tree™ (32 1) ©

FLIREREERE T = » 78 1974~2005 4B
HIRERREER A ~ /IMEER (4~18 cm) » HHJFEA
B4 200 trees ha™ #9115y 400~450 trees
ha'* (I 2) ; 4% 18~72 cm [EIEHE RN Fyhid
b R4k 72 em DL ERYERHERRRIES D (fE
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2) - PR EIEZE B S - EREEAE 3
(e B A I (B LA e S L B e
(%9 3.0 %) > MBI RZ (89 2.245) > P
Bl (18 (%) (& 2) - BAEHZHEEH
TRAEADES BSR4 i 1.7~1.8 £ > £
BT RIERF AR - ARESERTTAE 1974 SEHYEL
PRI AR A > 4F 2005 A2 SCHEEL 5 [
BRATAE 1974 FoAEF S EORICRAVERRR - H
£ 2005 SR 2/ IMEERAERR © AEHTAE
2005 FHENNEY 2 Ry NMELREIERR ©

® 1 BEEEFM 1974 F R 2005 £ 2 ARAK
TEYREE T R S

1974 2005
Species 41 51
Density (trees ha™) 506.9 1157.8
Basal area (m* ha™) 38.90 53.53
Basal area (m? tree™) 0.077 0.046
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o
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400|
200 2005
RN N

4-6  6.1-10 10.1-18 18.1-36 36.1-72 >72
DBH (cm)

2. FRIEFFIR 1974 £ 1 2005 FEARAE
W) 2 (RAREEHE

o

Number of individuals

= REThRERHTE 2 B2

3 T A B AL A PV R R (B B e e
P - HA s BT EASAI{E 1974 28 2005
FEHIPEIT 30 m? hat (3% 3) - {HEEEAE 2005 4
B AES TS, - I - Bl R HIHg
R A AR - JOR (B ES
fal R AT S Bl B M Y Bl s B T A5 s B EAE. 2005
IR NN AR ACHY 3~5 & > B fEARE
FBE G S =2 24 f - HERAVIREEE (big
JERR © 31 % Jchataifile 31 FER AR
BfEESE ~ KATHE ~ BRT - i - IRA

H B R T B R
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F 2. BEEETFI 1974 5 K 2005 ARG ~ PEIBETY BOSEHIT Z RS

Density (tree ha™)

Basal area (m* ha)

Basal area (m? tree™)

1974 2005 1974 2005 1974 2005

Road-transect 650.2 1423.9 31.6 57.7 0.049 0.041
Mid-transect 502.0 928.0 60.5 60.3 0.121 0.065
Sea-transect 368.3 1121.4 24.5 42.6 0.067 0.038

3. BEEFI T FARSIEAE 1974 K 2005 SEAY NS R Efa b i

Density (trees ha™)

Basal area (m* ha)

Species
1974 2005 1974 2005

BRI
Hernandia nymphiifolia 3##d 126.20 101.51 8.24 9.39
Barringtonia asiatica FH Al 49.38 37.04 22.12 20.13
Terminalia catappa f&{— 9.60 15.78 1.06 2.00
Diospyros philippensis i 7.54 15.78 0.29 0.80
Bischofia javanica #fix 5.49 6.17 0.72 1.45
RN =T
Murraya paniculata H 1% 49.38 39.78 0.32 0.29
Aglaia formosana 4[ £& 43.21 136.49 0.45 1.41
Millettia pinnata 7K &5 F7 32.92 47.33 0.69 1.20
Hibiscus tiliaceus &1% 30.86 174.90 0.49 2.60
Planchonella obovata [ [ [{& 8.23 10.29 0.08 0.55
Guettarda speciosa B #{# A 2.06 51.44 0.04 0.64
SoBR R A R
Melanolepis multiglandulosa £55% 16.46 58.30 0.50 0.87
Ficus septica AFTH4 9.60 38.41 0.08 1.24
Dendrocnide meyeniana 52 A f&] 6.86 12.35 0.37 0.70
Premna serratifolia SL{HF 6.86 43.90 0.25 0.62
Ficus virgata (5 A& 4.80 4.80 1.19 0.37
Macaranga tanarius [fffi 2.74 163.92 0.03 4.12
Ficus caulocarpa KEEIE 1.37 2.74 0.20 1.74
Leucaena leucocephala &K - 75.45 - 0.32
Others 93.30 121.47 1.80 3.12
Total 506.86 1157.75 38.90 53.53

SR B E G e ) HA Ay
BEREH 1974 4R 2.7 trees ha 5411115 2005 4F
(7 163.9 trees ha™ » flg =B EIfEH 0.03 m* ha'
IRy 4.12 m® ha™ > Ry B BT A R
R HIE - AMEESRAECE 1974 FiR50
BEEAHIR » 2005 FHYRE T =5 75.5 trees
ha' (% 3) -

1% 1974~2005 FHART - i g e i 52
HE FOREL S A B 1R SR 45 R A R 4R T R A%
(& 3) » 36 cm DU TFHYH/ MRERFERR D - 1
36 cm DA _EAYRARERAERRAIBEG N « T g (B2
P AE 4T 21 Bl S R 1 25 AR A Y B 8 #1035 ok 14 1
(& 4) o SeBEATE M AE b e R SR
10~36 cm> 10 cm LR A/ NRERAE A A 2% (1]
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5A) ; MY - SeBE i fEER SR T 2005 A4 0T
FF 2/ IME&R (4~10 cm)fEtst (B 5B) - Af=AE
PREEUE 1974 1 AR IR E F - 2 2005
IS ECEE 239 £ RS ETI 4~10
cm > fif 10 em DL _E{£4 2 £ (& 5C) -

=~ NEZHREEHEY) Z 2= ARE b

Bl FT 73 Ryl ~ T Iy SRS
B AL 3 (RRERTT - i fE o P B A A A
FAITE 1974 £R811 2005 £ERY AR fEIHEEEL (E
6) - ZAIM > HEEARHY ARSI o RS
BT BV AR ARCEEET (8 6A) 5 AR
ZUEE AR - Moy HERAE PR
(/DB AR AR T - 2= A B
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HEMEFHEC (& 6B) - AHEY 1974 > EfE
TR TR SRBl s i 2 BEPR > Y 2005 SE53 AIIFEH
VBT RAb R R I (8 7)- JehefiifE
IMFELERERAE 1974 FEEZ B IR H AEES K
BT > /£ 2005 SEEE R - TREETEMES
Ferpfaiigss (B 8A, B) » mitLBm = - APpdtE
VRS ERT  ERTERZE RS
i o SREEAE 1974 FF 3 A4CE: > 1 2005
FAPKEE T EIT A LAl - HIR
BB A ([ 8C) »

ENE

7 [P T e 2 4 A AR PR e B Y BB S A
2 ZEEGIE L B EIRGR Z B E)
i E N RIS B RS P S AR H R E
EBRMBEGRABZMANBARZHE AR
(Trombulak and Frissell 1999, Laurance et al.
2001) - Reed %2 A\ (1996)FE & HELLIARA I ZEHE
H oo R e LU Pk Dudley Creek k7 Blackhall
Mountain & = B SRR 4Y 3%l i Ry i
PEFTE S (HAS DUERRHY S G E R B E
AR 100 m 515 €974 30% HfE 2 EiE
PR IB G RERT B 2 @i, - 7] RERE B R A
IRB LAY B R -

5 NE G E Ry 100 m AYREAE
K& » A e A RE R IH R R T B A8
TR 5T B R AT R B R 5 B B
W 5 AT > B EURE SA [ BRI T R A
YIRS (SR VISTRT) o AT Y s B A (B R8s
AGARFHNE] o DL 1979 4FBrAATE Rr ik o]l A
TTHIBREAR R B REEE S MR T — | B AR
YnEhaestE | (Biological Dynamics of Forest
Fraganant Project, BDFFP) 7 23R Fy {31 » o1~
1B RS RSB TS 4R H LG I 28 AR AR AR
300~400 m (Lewis 1998, Laurance et al.
1998a ~ 2000) - St & fF A & & 4
(photosynthetically active radiation) ~ 5 & K78
88 H] 2 ARKAY 30~50 m (Kapos 1989) »
1B NE M 2 W R R Y AR B SR mTR A

B E EEE M A LIS EIRE

FRA 200~300 m (Didham 1997) > T-#E- FEEAE
¥ (disturbance-adapted species)” AR G|
& ABKN 12~30 m (Bierrgaard et al. 1992, Sizer
and Tanner 1999) - 7 VEI BRI B L 50 4R
VIAH AU - T B B B P A Y B
JEE 2 W A Py bk H BHE > R HEE ) S
JNFUE MEEYIEUEL (Laurance and Bierregaard
1997, Bierregaard et al. 2001) -
TEREERENE 31 Fig (EisinEk
26 F) » ARTESR GBS BB SEAT EREHY
FEEsg - H2WINEE(E 8C) - R ARE
FEMAZ O - Luken Kz Goessling (1995)HF
e L& FE Lonicera maackii FERERAR
HY ATl » S ERZ A Y A B TP AE MR T TRRR
LI (canopy gap) > HopAREASREEH AT
FHRIEBREMREGIREIL - HHEH - R8T
SR (E M AR » TR AR iR
a7 BAEE AR N 2 BT IRE 1 8=
(& 8) » BIURIcERMITE N E A EMEGO LR
i ST » IR A A BE B [S3 AR LIS
HIHFH - PBEMRANELALR - &25RIE 1974 £
HYERE PR LA - {EAE 2005 A i Aa g & B
SR (PR M E R B ik
N - iEe bR B S RV BB AR - 255
Rl - BRI K SN A AT H Al R
IBRE ARG B — S atid s
(B 7TA)CAEREMI - B RETS
FREN P B G UE SR B AR S SRR R
{H] o (REGHERE » L AlB BN R &R IS (5%
NEFERAA Y 2 B 5 JER M
Jig 2 AR e ek T A R AL AR Y A 2= RS2 5
PR4E - 2RI 38 B 4SRRIt Wi et 2 B

FEfs 2 B IARURC ) (18 3) - ILEERET - o
JEEFVETE I MERAE 00T b i E2 R HE
I 2 A TR 3 LRI (H BRI R,
FEPRIGARIE L - ¥ 4L 228 1974 J% 2005 SERIK
HEZ NBfEH - e BdeliE 2 KIEAAE
2005 FEAL L BB RS (BREE (6
NARHE) > BEFN - Te i fiaT 5 e _F it e
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54 - - - — - -
Tt - LY - . .
36 [t — - SR
18 : °. M . . M
~ 0 - 1974 &
= . .
g54 - s _ & - - ." - - ‘.c P .
;36 M _‘.: = -'. - o.: R .O T . o* .:
18 st e —
0 , , ‘ . . . L ‘ 2005 4E
0 18 36 54 72 90 108 126 144 162 180 198 216 234 252 270
Length (m)
54 pop,
B. LA .. 19744
36 e e . -
18 e - .‘. - - - _
E’ )
=54
= 2
S 36 A ., 005 £
18 °.‘¢ ‘: .- - - - . - — - =
o g . L - N

0 18 36 54 72 90 108 126 144 162 180 198 216 234 252 270

Length (m)

6. (EEHEEE AR 1974 42 ) 2005 SER BB AR 2 22/ 0T - B EJ7 2 Rlk
TR Rl AR > R Ry IRy > T T RS o B P B MR BRI -

54 . - e
36 A 415t . o T e L. -.;._;; :.'. - o
18 hd s
—~0 |- - 1974 &
£
£54 -
= .« * " S X
=36 - : e =
18 o P D ..:'.
0 T . ‘ ‘ . . . . - 2005 4F
0 18 36 54 72 90 108 126 144 162 180 198 216 234 252 270
Length (m)
54 . -
B. &=1E . 1974 £
36 P -
18 - S T S
‘.‘ . . .. J. .. - -
go '
£54 -
=36 - - ] 2005 4
18 — s e ) e . _ e
Tt S et LD Nt
O L L * L L L L L b POV S
0 18 36 54 72 90 108 126 144 162 180 198 216 234 252 270

Length (m)

7. (BEGE G 1974 £F K 2005 SNBSS 2 2=/
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36 A, Iffi * - 1974 &
18
E 0
=54
g8° M TR v S KR R e e
§36 .f '.O - . ‘e N '.’.".' " N
18 - - e :
oL L L2005 4 |
0 18 36 54 72 90 108 126 144 162 180 198 216 234 252 270
Length (m)
54 * » - -
36 e :
18 |B. #bE - 1974 &
E 0
%“54 A £ -t ey ” T e .t s .
;‘36 .‘- °. T e -
18 =
0 , , ‘ ‘ , , , , ‘ , 2005 £
0 18 36 54 72 90 108 126 144 162 180 198 216 234 252
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54 ° o SIS |
= C. $R& ‘
Es6 REE
e
£ 18 2005 &
S ®.
O I I I I I I I I I I I I I
0 18 36 54 72 90 108 126 144 162 180 198 216 234 252 270

Length (m)

8. (BELLERRITEEL A RFEIRSETE 1974 £ ) 2005 SR E RE SRR 2 ZE M0 AT

T B 25 — (Rl KB I TR
AR ARG Tt e (B A A 2 R T A e e 22
RIS - SREHEE (B BERE (T
RETER) NS - O RV SR
FAIEE 1974 ££ J 2005 £EAGAEIHREEA b (HAHES
7Y 1974 5 > RRIE R R B = T IR A
2005 FHHREENEIN - SO E A ESS
FEMS e P T T A R AR Ay A
WA 2005 FE B A IR N -

it FRIE A RS VO 2 & BB MR
& P FELY 100 m - HIFREES) 30 m 25
&~ MBOEATY - BEAMZ BIERE P90
{# 70 m ° Z5 LAFi 4t BDFFP BTFEas R Ry B AE -
BIYEEERIASEEST ~ R ROR I E (B AT Hbk

G R AMA 30~50 m > HEEEMEYZ AR
P A AT ARK 12~30 m > HIIABSPEH > i
FRIEZATI A /INE 0 A% U A PR IR B35 ] 9 17 S B
SOMRIEYI 2 NZ - (HEE > NEMIE AR
TR RR AR R A 45 0 e s B A B I SR 4 SRR
F2HEME (Chen and Franklin 1992, MacDougall
and Kellman 1992, Vaillancoury 1995, Laurance
et al. 1998a, Laurance et al. 2001) » 2255 [E 0]
REHEARZHAAR » ZRER > TSR
TR MR IR ~ B AR PR R B BB R B
AMA AR B2 7258 WA AR B ITaRE
T ANEAR -

R AR R e B R TE i M
FLBR SRR AR REGIETE
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HYERE FRE - S e R o I
FEMRAE 1974~2005 [ Al ER 22 B4 SUE
Hy g2 - FHIR R 22 R Ay S LA
B - It A R EE S LT RS E
HES - 2B R E R H A RE A E)
2R BT EN N E G - TSR
MR Z BRE (L )T A W E T R
M BR T IEARSTEHIEDE SN - ARERAIZ
SELLIEIRA B Rt — ORI - B T %
FIREEE R ORE R Z BIRE B LAl IR TS T
O\ BE WA HDE AR B RE L 7= MRy
r o BRIEEZ A1 > B A B AR E T E T
RETEN - TEARE RMCER RN T - T8
REEEEE AR B R E - TET(E
FIFE - — > Rl E T 2R ARNERER
AR eE 2 BT AR s BT SeE RSk
SRAGHE 2 JREFERIE TS - DI R EE AR
HBEM . = - (ReET B R H S FFEMIRE
A S IS e S A et 2 288 I B
R o At i 2 £ 2 B AR N L A Y
TE{FE G EM A FE1EE (ecological restoration)
X (REEEEHAEN - EBRHKEFE -

FMBEA L E B R BB AT 2 B 7Y/
TETEENH AR PR - B BV AR bR iR 12
5. (Philips and Gentry 1994) - {HE[I{s2/NEfE
I RF BT M ARG IRE BV HEZ(E
g (Tunner and Corlett 1996) » [R Az VfERE
HERHAAT BT BB (DA ~ ST
W% R &Edn ZBIAR) - iR AR EFE AR Z 5%
BRI BB ET AR AR E R RS
TAERREIARIAE (Tunner and Corlett 1996,
Tunner et al. 1996) - JREAVSHREGHIRIEF AR
A H HIRAE G R BBt » B LGS T
ARG 2 BB G RNE 2 58 » (B AR SR AR AR,
B bR - A HIREEE (Masaki
2004, Lima and Gascon et al. 1999) -

&

TR R M A RE ORI PR G 8
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PIEIRER ~ Pl - A5 28 ha - PHIEES
i - R4y 1,150 m~ XY 100 m - 2
e 5 I —Pa R R R MR 2R
VR E I N e SO i £ .
BRAREABMINZIRG - & F2EHLE
&~ A Z 28 - (HLUBER IR Z RV
BRIERIX - BIFEEEREUR > PRI/ NEfR
i > AR URIRERT BRI ERR R AR
VIR R EE RS TBUE PR A RE
W 2 & > WA REE > ST ERM
LRV AR () BT e - SohE
[EIEV-INEIE DA e

5| PSR

LS8 - 1932 « AREE DISER - 208
LLrbkEr R 69:12-20 « (H30)

FELEHE— - 1932 - REKE SVHEEIIEH]
# - BT BRI p.7-8 -
(H30)

FIECBFfE— - 1985 - AR FRICHIR S
EOMYRE - FREOEE 3/
17-25 - (HX)

LT - 1948 - B EATE - BREAFTIE
25-26

KIE 1951 - AR B EIHE b (I B -
MEAT 11:12 -

BRCEN - 1985 - EROREAAIMEIILE - K
HZK 6:82-86 -

RO - 1995 - SRR AR 20 2 S0RE « B
S AT 4 B T3S < .
221-226

SREER - 1960 - ERSEEAIRAA A -
WEHER 2:1-14

SRR (R SO~ B R -
SEHHE - 1985 - BB ELRES
P SR E RS BT ERARRETH
FEEFEE Y T8E -

FEF - B B PR - 1997 - 8
TEFABRETHE Y TRHEYE %
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