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Abstract

Altitudinal distributions of the plumbeous water redstart (Rhyacornis fuliginosus affinis) in Taiwan
were analyzed, using the data collected from 86 transects by the bird inventory survey conducted by the
Endemic Species Research Institute, 1994 to 2004. They were compared between the winter season
(November to February) and the non-winter seasons (April to September). The plumbeous water redstarts
were observed from 77 transects at the elevations of 527 =467m (mean= SD) in the winter season, and

from 43 transects at 732=637m in the non-winter seasons. There was no significant difference in the
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elevations between the two seasons (U-test, p = 0.067). However, the number of the birds at each of the

transects increased with the decrease in elevation from non-winter season to the winter season,

suggesting that some of the plumbeous water redstarts did migrate to lower elevations in the winter

season and to higher elevations in the non-winter seasons.
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Fig. 1. Map of Taiwan showing the locations (transects) of plumbeous water redstarts sighted in the
winter season (solid circles, November to February), non-winter seasons (solid triangles, April to
September), and both winter and non-winter seasons (solid stars) (pale gray area, elevations at 501-
1,000m; dark grey area, 1,001-2,000m,; and black area, above 2,001m).
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Fig. 2. Boxplots of elevations of plumbeous water redstarts sighted in the winter season (n=77) and in the
non-winter seasons (n=43) (horizontal center line in box, median elevation of the sample; vertical line
between the upper border (75" percentile) and the lower border (25" percentile) of the box, the inter-
quartile range (IQR) of elevations; short horizontal bars at the ends of the vertical line outside the box,
maximum and minimum elevations within 1.5 times of the inter-quartile range, respectively; asterisks,

outside values.) .
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Abstract

Preventing invasion of exotic animals is far less costly than control of their post-establishment. A
risk assessment system plays an important role in prioritizing research and control efforts on exotic
animals, and reduces their potentials of establishing viable populations in wild and to cause damaging
effects. This study was intended to develop a quantitative system of risk assessment of exotic terrestrial
vertebrates for Taiwan. We reviewed pertinent literature and identified traits of common exotic species
that had successfully established viable populations outside their natural ranges. We also identified
attributes of those exotic species that had become pests to economic, natural resources, or public health.
The three assessment criteria were used: the likelihood of being introduced, likelihood of establishing
viable population, and likelihood of species to cause damages. We tested this system with 22 exotic
species that had not established natural populations in the wild in Taiwan and 20 species that had become
invasive. Scores of the risk likelihood for the latter were significantly higher than those of the former,
indicating that this system would provide a good predictor for assessing the threats of exotic species
invasion and their pest status. Furthermore, 13 species that had not been introduced to Taiwan but had
invaded other countries were also assessed. Their risk scores were also high for potentials to establish
viable populations and to cause damage effects. The results of this study indicated that this risk
assessment system is a useful qualifier for placing exotic species of terrestrial vertebrates under different
threat categories, that enables us to set import restrictions and to prioritize research and control efforts of
exotic species for Taiwan.
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Table 1. Ranking of 42 exotic terrestrial vertebrates in Taiwan based on scores obtained from the risk
assessment system (I, likelihood of being introduced; P, likelihood of establishing viable population; D,

likelihood of causing damages)

Ranks Classes Common names Scientific names I P Tutala Catcgoricsb
scores

1 Aves Jungle Myna Acridotheres fuscus 0.88 0.81 0.57 4.21 C
2 Aves Common Myna Acridotheres tristis 0.88 0.81 0.57 4.21 G
3  Mammalia Pacific Rat Rattus exulans 0.38 0.76 0.69  3.97 C
4 Aves White-vented Myna Acridotheres javanicus 0.88 0.76 0.5 3.9 C
5 Aves Hwamei Garrulax canorus canorus 0.91 0.81 032 349 C
6 Mammalia Coypu Myocastor coypus 0.86 0.61 046 346 B
7 Aves Black-collared Starling Gracupica nigricollis 0.91 0.81 0.29 34 G
8 Mammalia Fallow Deer Dama dama 0.51 0.64 05 329 B
9 Mammalia Red Deer Cervus elaphus 0.48 0.64 0.5 3.26 B
10 Reptilia Red-eared Slider Trachemys scripta elegans 0.84 0.85 021 3.17 G
11 Aves Tanimbar Cockatoo Cacatua goffini 0.84 0.61 0.37  3.17 c
12 Aves Sulphur-crested Cockatoo  Cacatua galerita 0.84 0.61 037  3.17 C
13 Amphibia Bullfrog Rana catasbeiana 0.66 0.81 0.24 3 C
14 Aves Hill Myna Gracula religiosa 0.81 0.72 0.25 3 c
15 Mammalia Domestic Ferret Mustela putorius 0.89 0.68 0.25 3 B
16 Aves Rose-ringed Parakeet Psittacula krameri 0.81 0.64 0.29 296 B
17  Aves White-headed Munia Lonchura maja 0.84 0.81 0.16 2.94 G
18 Aves Indian Silverbill Lonchura malabarica 0.84 0.81 0.16 294 C
19  Amphibia Asian Painted Frog Kaloula pulchra pulchra 0.66 0.89 0.14  2.86 C
20 Aves Asian Glossy Starling Aplonis panayensis 0.68 0.68 026 2.82 G
21 Reptilia Brown Anole Anolis sagrei 0.64 0.81 018 28 G
22 Reptilia Indonesian Skink Mabuya multifasciata 0.53 0.83 0.18 273 &4
23 Aves White-rumped Shama Copsychus malabaricus 0.88 0.65 0.14 2.6 C
24  Reptilia Burmese Python Python molurus bivittatus 0.84 0.6 0.18  2.58 B
25 Mammalia Eastern Chipmunk Tamias striatus 0.83 0.71 0.11  2.58 B
26 Aves Vinous-breasted Starling  Sturnus burmannicus 0.68 0.68 0.18 2.58 B
27 Aves Sacred Ibis Threskiornis aethiopica 0.61 0.68 0.18 251 C
28 Reptilia Alligator Snapping-turtle  Macroclemys temminckii 0.71 0.39 0.3 230 C
29 Reptilia Green Iguana Iguana iguana 0.88 0.56 0.07 221 B
30 Mammalia Sugar Glider Petaurus breviceps 0.89 0.6 0.04 221 B
31 Aves Red Avadavat Amandava amandava 0.84 0.56 0.07 217 B
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Table 1. Ranking of 42 exotic terrestrial vertebrates in Taiwan based on scores obtained from the risk

assessment system (I, likelihood of being introduced; P, likelihood of establishing viable population; D,

likelihood of species to cause damages) (Cont.)

Total

Ranks Classes Common names Scientific names | P D " (‘alegoryb
scores
32 Aves Black-rumped Waxbill  Estrilda troglodytes 0.88 0.44 0.07 1.97 B
33  Reptilia Ball Python Python regius 0.74 0.44 0.07 1.83 B
34 Reptilia Veiled Chameleon Chamaeleo calyptoratus 0.74 0.44 0.04 1.74 B
35 Mammalia Russian Dwarf Hamster  Phodopus sungorus 0.77 0.47 0 1.71 B
36 Aves Zebra Waxbill Amandava subflava 0.84 0.31 0.07 1.67 B
37 Aves Zebra Finch Taeniopygia guttata 0.84 0.28 0.07 1.61 B
38 Aves Gouldian Finch Chloebia gouldiae 0.79 0.29 0.07 1.58 B
39 Reptilia Indian Star Tortoise Geochelone elegans 0.68 0.42 0 152 B
40 Aves Long-tailed Finch Poephila acuticauda 0.61 0.28 0.07 1.38 B
41  Amphibia  Cranwell’s Horned Frog  Ceratophrys cranwelli 0.77 0.28 0 1.33 B
42  Amphibia  Tomato Frog Dyscophus guineti 0.71 0.21 0 1.13 B

* Total score = I +2xP +3xD.

" Category B, exotic species that have not established viable populations in the wild in Taiwan; Category C, invasive species in Taiwan.

Pif e A B 2 FAEE R -

[1]
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& R

IR#G 2278 5| A B E(H @ AR AR/ T
EREEI BRI TE FI1 2078 £ B2 AMZ 58I CEE
PTG ARG SR 28R EAE
o3~ EESTIEREE IR fE E e S B B R
o BIHYITE MY AE 7 B EE (KA CEH (M ann-
Whitney U-test, U = 68, p < 0.01) ([&1) > #5=
LEFF A R A RE S HRIF AR FR B PIATE & 18 A A=

RES IR BRI SR - CHYIMEEE T
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T REVE 1R i Re 1 o B BEE R CHR
(Mann-Whitney U-test, U =36, p < 0.01 ; U=81,
p<0.01) - ML 2REYIFER 5| A 7 AR
72 #(Mann-Whitney U-test, U = 210, p > 0.05)
(@ 1) o FIASHHZEAS R » A A SRR AE
RS R BTGB - #R(2003) LLig
T R e A B i 55 B 7§ L B ) e L
WEAGR - THERHRACER BRI RS
il > B SRS B B IR ) A 17 B BRGiE 2R
5 BAm A= o 3 DUE 90 g 2
Z 0 KIRFEFME T A G E YT > 7
@R ER - HrhgR /B (Acridotheres tristis)
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e 0 HE/AEA. javanicu)fi/HEEE0Y » §4



14

AR A HE B P SRR R Ak

2. 13 AR | A S B EAE H A A A= H03E B F IR S HE B PIR T HEFrAh SR
Table 2. Ranking of 13 exotic terrestrial vertebrates that had not been introduced into Taiwan but had

invaded other countries based on scores obtained from the risk assessment system (I, likelihood of being

introduced; P, likelihood of establishing viable population; D, likelihood of species to cause damages)

Ranks Classes Common names Scientific names | P A .
scores
I Mammalia Raccoon Procyon lotor 0.59 0.64 0.6 3.67
2 Mammalia European Brown Hare  Lepus capensis 0.51 0.75 0.5 Sl
3 Reptilia  Brown Tree Snake Boiga irregularis 0.45 0.67 0.56 3.47
4  Aves Red-vented Bulbul Pycnonotus cafer 0.53 0.72 0.44 3.29
5 Mammalia Hog Deer Axis porcinus 0.48 0.53 0.54 3.16
6 Aves European Greenfinch Carduelis chloris 0.6 0.68 0.38 Sl
7 Mammalia Gray Squirrel Seciurus carolinensis 0.51 0.57 0.48 3.09
8  Aves European Goldfinch Carduelis carduelis 0.6 0.6 0.38 2.94
9 Mammalia Small Indian Mongoose Herpestes javanicus 0.51 0.61 0.29 2.6
10 Aves Ruddy Duck Oxyura jamaicensis 0.51 0.56 0.25 2.38
I1 Reptilia  Green Anole Anolis carolinensis 0.71 0.51 0.19 2.3
12 Amphibia Puerto-rican Coqui Eleutherodactylus coqui 0.48 0.68 0.13 223
13 Aves Shiny Cowbird Molothrus bonariensis 0.33 0.6 0.19 2.1

* Total score =1 + 2xP + 3xD.
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Damage Total score
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Fig. 1. The mean scores of likelihood of being introduced, likelihood of establishing viable population,

and likelihood of species to cause damages, and their total scores for Categories A, B and C (vertical

bars, +1 SD).

reat o ICEEYRE A AN IER BRI ER ;- ATREAE
P LRGSR AT R RE o 3l B A 0 R G
B E B EE R 0 S L
SRR R 5| A R 115 12 0 H e U 1 7
> AR REAR BB B P03 NT R ) RO E HAth
MBI fEERE ) > ERBUREZYIE RS
FIEBE LT - fRIVEHE A2 - ApFseHl
sl A3fE A A | A58 - (HEAEHAFE SRS
MNZEFEFIAFYRE - BrEEERIIN
1R 155(0.38+0.16) » AT REEE JINT /0 Bt K
(0.62+0.07) (& 1) : I A TIH 538
(0.52+0.09) HII LL BAOCHH FE AR (& 1) > FRRIFS
AEPIRRR A0S | A GHEIIR0 ek o Kt » #52%
B HE A O R AE 15 1 0 B ) o S e HR
a8 o IR AE E A 5 E B Eh A 38 BK,

fad - HUASERE R AR TS S H LR 1
HIE T » WidE B BATFFGRER -

S

TR AR SR A 6 ZH SRR E B SRR
RIEAREIRT & (UFFAE I - ARFFAE R
AR > — R B AR B B
R P DR 52 8 1 SRS i 1 2R e P R e
T o R 5% 3 R A% ARHBR B 72 B2 5 76 45 It
M2 - AU N R B O E)
VIR EE R I B E AR EE - AT
B AR R - 2253 % RLER [A] BE SR
Fe B4 A B PLEN RS SE AR B EhRETTHY
BSE - B EE AT RE RO BRI AR AL 5 A MRS S2
T3 RE RN VLI S B AR I B e U



16

2N VF % 3R 3 T8 (Smal lwood and Salmon
1992 : Bomford 2003) > Morse et al. (2004)5%
FRAG FE I A2 N ) A ) 25 R 1 Y 1T R T
Hro FF 43 2E E S AR R SRR A
REER BT ~ BESR MR MOE MF @2 3G i fa &
b AW B B/ AR fE A R 1
Fft LAAE & 35 GE SRR Ad Fa A o I & FR dl 4
FEUE ~ HIRE R Bt & R EE 3] o HEAT -
Braysher and Saunders (2003)l7E A & @&
P S MR 2wl A T U EF (G R FE v - R
it S A G B R - ST
Z AR e A AR T B AR o (AT SEAS
R S PR S A E B A A R A I A
FHBART S LT ia 6 i e E 255 > G
SR A A T AR E AR B o

% Bl Tt R IR R AR A B T
E > WARILEE MR E S ~ BLTEE B GE
AT HIFE (L 2RI o £E 5] AVE ST BT FE 1
o KIHGEEE G AR ~ BEH GV
5y ~ s R AT S B A S A R A
TEHE o BEIRE RGP MO R ~ P B A
i B A B S B A A AR -ty s B R Y R
13 A7 Ji(Kolar and Lodge 2001 : Bomford
2003) ° At - FERNTIREEE IR EFeia -
Morse et al. (2004) & R A MEYI T £ ) % B
M E IR ARG FR T R RR YRR A A SRS o3
A LR ~ AT A It B A B R 2 BRI
FEHIAIEE I E - 2R - BEEHATEEHE
BHZREAIFE R Z » RS 2L E H AR A
AR ATREA #F 2 BUFE o045 R B R
F1 > AU SRR AT AT » R » AR
AR B4 2 T 43 B A L3R > i A
R R R IE H A TER Y - DU E S )Y
5 A SIRVESTIEREE ) (EfaHFRESIN
FREFEfE R - Bomford (2003)%2 %4 A2 R E
BRI PLER R R f T RE STHUAS SR - #BLE
SERE RE A AT 2L BN 0 RS KA R A B
EREE BB E R E - BEE S BEEE
A BRI J AE S T 72 A e 42 [ RE (Ebenhard

AR A HE B P SRR R Ak

1988) - fr & UL ER T FIE R E R S Ry -
Bomford (2003)/5 &4 3 RE R0 2 Fe
FME B P 1 RS 22 1 S B 3R A SR A FR O R
fHIEE o &8 3T s & o S e
B W) f 3 6e 7 00 3 2 B AR AL & RHY IR H B
Z o TER ML IARE FLE & oy SRR E R
7RI FMEERTIRZE A o G BRER
I2ZEE > K - 7RRA$Bomford (2003)*H
HIIARFEA o &7 AT » ARFEAS R AT
RERZ AR SRR IEE > H
TEF BT IR - 6% I H R R R
FFIEE > FERE % ton B 1 2l fd A7 B B AT B
FHRGH [ FE R SRS > SR FRAG 4 2 Fl R AE B )
HIHEHE IR

Smallwood and Salmon (1992)%+ %1 & B
o] £ 168 228 P 41 R e s R 2L JaL B 3o
S o bR TS| AT ~ NIRRT
e Z '8 - RA PS8 = R
B mEE - PrfE el g B RRE - B
FIFETHI T B FIRARBR ) S R E E - B
itk & FIBR 1 K Tt & f B R R B F B
TAEREHE BT (Braysher and Saunders
2003) * {HIESAK FIRFCia N E M - P »
Bomford (2003)#f Y41 S Fl AR A B 1 E 1T
RS 22 A VE I EU B R SR 4 > I R ) e
MRERVE JTHIRF G FRAAN A GZ R o FHRE)
ViR BCE S B E ~ oA R R e
SR HE S RE TN WEARER T A ) FEH
IR MBI LR FHBR BRI ETE AR AT RE »
DR L 5 20 F (P RIR A VS 0 A BR A SR A it A
S o LIAE A ERHRA] - BRI T
/N~ XS5 B BEEE#E (Cacatua goffini)
2 3 e W 58 D B L AR B Ih B B AR BR
77 BRETTRE - (HEH BEHEAL S I A FE
BMEBY I R DIARBR I vTREE - TEBLA B R
TRAEDT > PG SR 2 o]0 T 1% B AR
EEEIER S M B2 EEME - KIS
RAEAAF I FRATFEHE TN AGP GRS -

TR R RS > 0 R E 3TE AR 48



B E A PIEE 8(2) = 7-22, 2006

B TR0 T B G R\ A B 0 FH S
H o DUBCHEA AR fa A& IR A B
TEHIFT & BRI PIET > IERIET R E
55 5 2 B 3 AL R A A {1 4> Bl (Bomford
2003) o AHFFEEET I ATET] ~ BT HEREE T
FIfE FHRE ST JHTE IR T ARG 71~ 2~ 3
SrIREEE 38 - A% 2275 Smallwood and
Salmon (1992) &% 2& [ i i & 23 f o2k
et 5 RT3 Ak SR 8 P A6 1) 43 5
= o TR Smallwood (1990) 5% #H ik IL
2% S AR PLEN ) AAZ BX D) ] G 0 7E A5
AoAn R AR AB I 72 E AR > ARSI o
MEEENC /3 750 o R > R sk e E &
Ui AT o5 B R PR E T S © Smallwood
and Salmon (1992)JFR L R AL BTN & E RE
TG FE ARG T > BYITE B 2 B R B
feERE I FHBRFFEE H 2 » FEEHE & T I
FERE8T%MIAL /3 - AL/ - TR IIHE D)
B IR AR IR AR E RS R R e F
e E s, - HIFESmalwood and Salmon
(1992)#E FHUFE A i - EERYITER fa E he
TIREIHGFANE o INBUT 1993 1F AE W) % 1k
TR S g R R AR R AR RIS
HE Bl S o B L A Bt [ ) DR A P R R 1 2R
B R TS RN i R AR R F > A L 2L
By )RR R0 B TR AN A/ N (Pimental
et al. 2000 : Bomford 2003) ° [Alt.Bomford
(2003) 1PN 1 A< ek AR B 01 S 1T RIS 22 i
Ve E\Rs 7R A5 AR - TEPIFRAN fa & B 8153
{58 0 L B SR RURTT A R R R 2 5 1 7
PIEC /> b EE - Hor o By EES - HRE
Ui RN KR R R O IC 43 b EE 3 AU A B
30% ~ 27%F1119% ° EHE T » S5 A2
YrfE G 8 R EE fe E R E O AR =
e B H B YAR & R B N D o FHE
R F o REFMERMAEfE FRe ST > i§
B EE - FERENRBIEL - BRE
R & (e R 3 0 o Bk L ER AT 1 5 29% -
29% ~ 29%F1114% - [ /& & Etm Tz HE

17

H2HEMEN T -

AN 21 e [ Sl A BB 2 oL o A SR A
FEAERHERRNE - - WG R B HIRRE AL -
SRIM » TEERE0E A ILER A R M RE - — 552
RR A [ A7 S 25 Fe Bl o ) A 47 T 1 B0 A FE R 3k
oA & 22 - 55— 5 AL R R 7 AR I e el B
BB B R B ML R e EREERE
(Simberloff 1989) » 5@ ARl 57 A= M
RN HEE 1 o THAE M S B0 &
FHRESIRE » BRG] A 8 HAE H By
BA MR ELSRIIYTE A RMATREE
il B 5| 5 8 3 B i o P
VR E A LR A 028 T iR - e e
PRE BAMAME I8 (BRI A 2%
T D ET G T T B o St S T 1 T I R
(Bomford 2003) ° T 45 AT HET: HEHIAS SRAE
TEBLA 2K Fl B0 AE B P FHBA &R 6 -
RS2 BRI R ER T (Lodge 1993) » FEERE AL
VNI IGERE) AR B R85 AnJfeE > HhTE
b5 4 2 R BN AAZ 0 TAE S & #F % (Mack et
al. 2000) - (K[ - B HLREFR (AR FEHAS
RAFAEES P AT EVE - (E 1o Bh A1 ol fe 7 7 B
AR FH RS 52 I () SRS 2R B A1y 471 2 et g i
JEA I T E FHRR R R » R E A
HARE AN - 2F5EMEERENE o KRR
SRGE IR LR AT G 18 B D) B B BE B
MEB )RR M 72 BB HF e - W B AR SRR A A 1
Sy AR IFERBR B RE o T (58 LR SR A AR EE S
BT L HEERTTEE -

#

o

AU FE IR & M ~ RALAR ~ BRIETS ~
MR LIRS 5 32 50 A i B SR B R ~ 1 A
e B Rt R AR LA - T RS At Bh & Rl
Moo KRIFFEASKBEE G KLY TERE
HUO RS B G MR © 942 F1-9.3.2-4:-
W1 ~ 95£2F]-11.3.3-42-W1) » FEBEHHTL -



18

51 M ST RR

F R~ RARME -~ FOLW - SR K
S~ PG ~ AFBE ST 0 1991 - RIEET S
I8 o A EE A IRAH o

R~ BEL - RO ~ BR%%E - 2003 -
fill ) /INERLZ B VR o A AR AR AP AT A
i S HE267-274H ©

A2t~ BB AR o 2005 o 15 R IR A A TE
R (Estrildidae) & 8K & BLEF /1 43 A 2
BT o R EEINTFET(2) ¢ 1-12 -

M~ WRIERS - FNOF C MBEAT - FF
5t ° 2005 o 255 B4 2 8 [ a2
I o B4 AP 2 AR B E
R FETET &rim S8 153-168H °

FREGEL o 2003 o 1518 AAZ 5518 & 3 1 B K]
FEE o AASTE A2 P B A & A SR
120-127H -

ZEE o 2005 © 15 {8 Hb [ A1 2 FE 5E I £ 6
(Kaloula pulchra) fERRT 2K i Bil 4= RERFFE
%] N7 v AT A A B AR i B ER R R L A
o 42 o

Wi TCHE ~ FRTEIEL o 2003 o 15 8 il [ i 2 e e
ERER I - 26 R W 2 2R REERRFFE(/2) © 1T
Bt ER B GR A AR E O
U BT e d B TR (B
#H) °

BRI o 2003 o 42 515 B Bl P 1) B B A B
J7E 2 R — LA PE SR R TR IR 4 o
DT A 8 BT A e A s B2 111-119
E °

{85 © 2003  MEYIH F LW EFE 7 - A
= HE A ) PRI A Eram SR 167-176H o

BI/NAT o 1999 o 15 {8 b I A1 o Fil S B 2 IR
- BFE 7 : 4558 -

B~ IRR I - 2003 © ffi fa) /)N B (Rattus
exulans Peale) Z {170 - fHYIREEE
rérTl] 45: 163-167H °

fREG S © 2000 o 1 ATE & EI SR ST B

AR A HE B P SRR R Ak

b2 B SR L B EAC Bk o 535233 ¢
18-20 °

Bombford, M. and Q. Hart. 2002. Non-
indigenous vertebrates in Australia. In: D.
Pimental (ed.). Biological invasion:
Environmental and economic costs of alien
plant, animal, and microbe invasions. pp.
25-44. CRC Press, New York.

Bomford, M. 2003. Risk assessment for the
import and keeping of exotic vertebrates in
Australia. Bureau of Rural Sciences,
Canberra.

Braysher, M. and G. Saunders. 2003. Pestplan
toolkit : A guide to setting priorities and
developing a management plan for pest
animals. Natural Heritage Trust, Canberra.

Cassey, P, T. M. Blackburn, G. J. Russell, K. E.
Jones and J. L. Lockwood. 2004. Influences
on the transport and establishment of exotic
bird species: An analysis of the parrots
(Psittaciformes) of the world. Global
Change Biology 10: 417-426.

Crawley, M. J. 1986. The population biology of
invaders. Philosophical Transactions of the
Royal Society of London B 314: 711-731.

Ebenhard, T. 1988. Introduced birds and
mammals and their ecological effects.
Swedish Wildlife Research Viltrevy 13: 1-
107.

Gebhardt, H. 1996. Ecological and economic
consequences of introductions of exotic
wildlife (birds and mammals) in Germany.
Wildlife Biology 2: 205-211.

Hiebert, R. D. and J. Stubbendieck. 1993.
Handbook for ranking exotic plants for
management and control. Natural
Resources Report NPS/NRMWRO/NRR-
93/08. US. National Park  Service,
Washington, DC. URL: http://www.npwrc.



B E A PIEE 8(2) = 7-22, 2006

usgs.gov/resource/2000/apr</aprs.htm.

Hunter, M. L. Jr. 1996. Fundamentals of
conservation biology. Blackwell Science,
Cambridge. M assachusetts.

IUCN/SSC Invasive Species Specialist Group.
2000. IUCN guidelines for the prevention
of biodiversity loss caused by alien invasive
species. IUCN, Gland, Switzerland.

Kolar, C. S. and D. M. Lodge. 2001. Progress in
invasion biology: Predicting invaders.
Trends in Ecology and Evolution 16: 199-
204.

Lin, R. S. 2001. The occurrence, distribution and
relative abundance of exotic starlings and
mynas in Taiwan. Endemic Species
Research 3: 13-23.

Lodge, D. M. 1993. Biological invasions:
Lessons for ecology. Trends in Ecology and
Evolution 8: 113-137.

Mack, R. N., D. Simberloff, W. M. Lonsdale, H.
Evans, M. Clout and F. A. Bazzaz. 2000.
Biotic invasions: Causes, epidemiology,
global consequences, and control.
Ecological Applications 10: 689-710.

Morse, L. E., J. M. Randall, N. Benton, R.
Hiebert and S. Lu. 2004. An invasive
species assessment protocol: Evaluating
non-native plants for their impact on
biodiversity. Version 1. NatureServe,
Arlington, Virginia.

Parkes, J. P. 1996. Integrating the management
of introduced mammal pests of
conservation values in New Zealand.
Wildlife Biology 2: 179-183.

Pimentel, D., L. Lach, R. Zuniga and D.
Morrison. 2000. Environmental and
economic costs of nonindigenous speciesin
the United States. Bioscience 50: 53-65.

Rodda, G. H., T. H. Fritts and D. Chiszar. 1997.

19

The disappearance of Guam's wildlife.
Bioscience 47: 565-574.

Savidge, J. A. 1987. Extinction of an island
forest avifauna by an introduced snake.
Ecology 68: 660-668.

Simberloff, D. 1989. Which insect introductions
succeed and which fail? In: J. A. Drake, H.
A. Monney, F. di Castri, R. H. Groves, F. J.
Kruger, M. Rejmanek and M. W.
Williamson (eds.). Biological Invasion: A
Global Perspective. pp. 61-75. John Wiley
and Sons, Chichester.

Smallwood, K. S. 1990. Turbulence and the
ecology of invading species. Ph. D.
Dissertation, University of California,
Davis.

Smallwood, K. S. and T. P. Salmon. 1992. A
rating system for potential exotic bird and
mammal pests. Biological conservation 62:
149-159.

Stiling, P. 2002. Ecology: Theories and
applications (4th ed.). Prentice-Hall
Publication, New Jersey.

Tobin, M. E. 1994. Polynesian rats. In: S. E.
Hygnstrom, R. M. Timm and G. E. Larson
(eds). Prevention and Control of Wildlife
Damage, Vol. B. pp. 121-124. University of
Nebraska-Lincoln. URL: http://wildthings.
tamu.edu/publications/NebraskaExtensi on/
CWDPDF/RODENTS/RO B121.PDF.

Williamson, M. and A. Fitter. 1996. The varying
success of invaders. Advances in Invasion
Ecology 77: 1651-1666.

Wodzicki, K. and R. H. Taylor. 1984.
Distribution and status of the Polynesian rat
Rattus exulans. Acta Zoologica Fennica
172: 99-101.



20

B I AR MEBD ) R bR AR

Bibgsk « GO AR A A B ) B B A 2
Appendix: Score sheet used for the risk assessment system of exctic terrestrial vertebratesin Taiwan

VIR AR (Th S~ e FIER4Y)

FHEEE H A
1. I AR (R 553) s
ARTEEGER | A - ATRE AT LIRS s Rk o)
T B R B (I D SR TR ] vh > T JERGES I A) 2
TEE R S T B R/ IV ORI R e Sl > T ERE ST ) 3
G B B A R SRS T2 (- SRR S » R B %)
ZYIRELE G TP MO 8% 5)
2. HEMIAE 5 (5% 9557) sy
TERIEZ A NG HEVETE) 0
AW BRAEEE T R AT SR A @
WA EAEGE P E RS HEY) - (BAE TSR IR S @)
- 158 LIy 5 B 3
R RE G FEE BT S 4
(EGEI] ASRINES ~ 55108 > R BRAE§E) i 45 ©)]
3 5 smmirm Ba G4 BES___
A YA OS2 TER | H R AR i [ o )
s 30 L RGBT 522 T 3R ARSI AR S S ORC $R (1A B0 R Bk 88 e AH K 58
YA BRI SERT T o TS | AR VE S EERENY) - LSRR AN » B & 0 ATRETESIA | (D)
JI | sbromp TR - )
S R BRI SC B (L EER BATE) ) 2
SR A AV (B (5 A8 B B/ P T ) 3
RSB A O IR TR SE AR T IS a2 R A | H I A= i [E o 1 ®
1B EEIYI R A %R ©)
RIE S LA SRS | A G 4
A NIERIEG YIRS | A5 4
4. AT HEER BRI (I H847) a5
A - <3N T =20 31587 =1 >158T =0
WEEE A AT =2 ERREEI(HREEeEE) =1 Hi7HE=0
HEEDIRUL = /E(<55E) = 2 > H1if(5-100%) = 1 » Ki¥(>100%) =0
BRI )7k B =0, —# =1 R4 =2
| 1 ARSI R ST 55
- {5 T R S TR : >2E =0 1-28F =1 <UE=2
> —HefFEE SN - 155 =0 258 =1 > >56 =2
At AR R BERE : 1R =0 2R =1 >2K=2
B YIfEFE ST <1 =0 1-54F =1 >5FE=2
AL 2 SEEME (R 3R =10 75 =0) a5
jtE | CEE ARG SRR
SE A AT NEEE BRI Z BRI« AR ~ B2 ~ SRTEREEEE - A A A BEE B 22 )
i AR AR PRI T T RS0 E - RE A EASFIER B sl SRR R % = A LL b
8 | 3. BRSO ARERLIT (I 1453) sy
1 e 43 A1 2 () PIRAE £ A £ 7 P o)
YRR S AT AL B RIS T A IR A5 )
AE— 57 [ A HBE BRI N R @)
W38 A AR A S AR 2 3
TE B BB EF /15 TR RE B TEAC 710 SR D T R 4




FrE 4 PIiSE 8(2) ¢ 7-22, 2006 21

Rikak « 15 1 SRR 2 A A AE B P I 5 22 (7))
Appendix: Score sheet used for the risk assessment system of exotic terrestrial vertebrates in
Taiwan (Cont.)

VIR B (T~ JERRIER )

TBEE H A
L. {6 M o h o M e o (186 8 R Pt G 0 T
[ e ©)
T ERER B R ) IE))
TG D @
o | Mo R L) @
L | wEE R ) @
B [ 2 f i A H L o N o o O B e RS TR TR ) (B 207 W
te | T AR AT RO ©)
5y [ aa e R @
SR s PR - B R HE e (AR Rt — £ M 2 ) @
3. S 8 S o (R 105,600 @y
TR = 20 (I = 10 196 = O A WiIZehs - MRS S 3
2 TR+ N A TR D10 - 5 R e IR TR - P GO s
PR WL HE R 5 7508 FEU 5 T R 7 [ T - (BR20044 5 451)
(B ~ R ~ KL% R () x| or-
HHOE % 9.6=
KR X 10.8=
EEAEY) X 10.6 =
PR % 12.1=
4 B i E B A RS P R (R 5207 W
SR o P T (T LR ©
TR TR I Rk @
ST 3 A - B LR (1 HE ol — 7 25 ) @
5. B8 B A R e B G AN (& = 1+ 5 = 0) W
e G LT RET]

S5 IR R pO R RE B IR L R

GBI Y - IRETE S

(EBISR N R ~ PREEIRR sk IR [ J0 A (F BT 8 15 Z [k IK)
6. B 5 LI 1O HoA AR B RIS E (408 =1 75 =0) #ay

iR ARHELZ T AR eI

SR RGP R (o A AR RE R SR

EOZHBRET L BRI - BUR A SR

TEBIS AR ~ (R3S R 5 R A AT (F IR 8 15 Z R EK)
7. Bt E RO E (W & FUE B S ) (R 48 =1 75 =0) #87

REREE AR RS CAEEEETASUEE)(REEER - #r - 20/ F - SIS -

AR U TS BN RS SR FIERER - AUAREL - )

A1k A] fERE AFRISRAISE

CLRIER AT BERE S RS B AR HISE

TR AT RE & A8 A RH

aE  HFMETE E BOEIE 2 RE FEAG o BRI - 35 AT % (http://wwwdb. tesri.gov.tw/protect/Client_L 1_list.asp) °

"




22 B I AR MEBD ) R bR AR

Bikgsk = i o iR e St A Bl ) Sl 3 Ao 22 ()
Appendix: Score sheet used for the risk assessment system of exotic terrestrial vertebrates in
Taiwan (Cont.)

VIR (T~ FRAEEA)

=] H
FHMIEE 53 I
1. 1A /5=
3{ 2. G 5 /5= e
% 3. XA P (A /4= X1
4. TSR /8=
— | 1 EWESEREE /8=
#
V| 2. EpErE /3= /3=
i .
?‘é X2
71 | 3. ZERSARBLIL /4=
1. RIS A sk EL A (2 B AR £ (1 1 S e ) 14=
2. TERUAE Mk B fs A 58 460 i o (I S YOS s HE 2 12=
PR ==t /105.6=
| 4 shEam@mn e GO I2= =1
fit X3
71| 5. #aEERERINGE 14=
6. S48 LI E M A fSEHh (SR IR fer e 14=
7. STt G (2 R B4 A () /4=
)




FEEYINTSE 8(2) : 23-29, 2006 23

& % %@ # Rasborinus formosae (Oshima, 1920)
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H IR Rasborinus formosae (Oshima, 1920) 35 3@ 43 A FATR AK ] K SR AR T I sz 1T Y
/NEUEE R o AR ~ v LB SRS T SRR R o R R R R A - W AR R -
AHFFFERE E A RAER (5 AR AR N /7 2 T A T AT AR BR > WS T E B B BHEC 8% o DI
fiF P A i o B TEE R ~ ARG TS I B R R A SRR T A R R 2 R Y B R
i A B IREREE 2 A B BN TR o HHEBRIS AN > S HERAT A ISR 1.1 mm o FEuiE
TERVEDN » 7E/KIR 24-28'CHUEREE 14 23-25 hrlli?fb > #I LR S i RA 3.8 mm » FUsrEWR
BARBGEE R EIRL - RREE 6 RIGHE » IENFHI0RRRE > [BIEF198EH » 528K
AV EGRRE Fr Fe o
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Abstract

Taiwan lesser-bream Rasborinus formosae (Oshima, 1920) is an endemic freshwater fish, occurring
in afew mountain ponds and brooks along tributaries of the upper Tanshui River in the northern Taiwan.
It has been very rare in Taiwan, owing to its habitat destruction, water pollution, and irruption of exotic
fishes. This study was the first step for the conservation of R. formosae. We conducted artificial breeding
of the fish and observed its embryonic and larval development. Egg diameters were about 1.1 mm. Larval
hatched at 23-25 hours after fertilization at water temperature of 24-28°C. Total length of newly hatched
larvae was about 3.8 mm. The larvae began feeding on 4 dah (days after hatching). Caudal fin developed

on 6 dah, dorsal fin on 10 dah, pelvic fins on 19 dah, and scales clearly observable on 28 dah.

BB« SEAMEE - N T8E - e HE - fmEE

Key words: Rasborinus formosae, artificial breeding, embryonic development, larval development
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#e1. GFAHR ( Rasborinus formosae) <Z K& U128 & itafe
Table 1. Embryonic development of Rasborinus formosae

Hours after fertilization

Developmental stages

5 (estimated)
10
12
20
24

Gastrula
Myotome observable
Tail observed
Heart besats, otolith observed
Fish larva hatched

Wi HH 1R AR I FR S B 5 2 CL RS SE I
e - HERERAE R EAL R T e - "] LIBE
it e o IES - g Rt E R -

i R 6 R S A B F AR - M HL
GEKERHEIES) > [FIRE AT DU R /KBS
FEiEthiG#EE -

iR 10K T BRI 3 E -

i iR 12 R U - AR IR H 5T
B o

i R 1O RAU RO IR HH R -

7t B2 28K Y Fa g AT DADH BRI 5 2
B oo

ARl B R H 3~ R B
FrEdnR2 -

IR SZ R ININEAYES 1.1 mm - B
— S A Bt AR /N R R e RE A SIS R B
AT {1 40 B R 4 R s R 5 1 1 R D

2. BT (Rasborinus formosae) £ 1 8 & e
Table 2. Larval development of Rasborinus formosae

Days after hatching (dah)

Body length (mm)

Developmental stages

0] 3.8+ 03
1 40 £ 0.3
2 41+ 02
3 45 + 0.2
4 47 =03
6 5.0 £ 0.2
10 52+ 0.2
12 6.0 £ 04
19 8.0+ 0.2
28 10.2 = 0.3

Head occupied mainly by eyes
Pigment cellsincreased
Gill and mouth developed
Esophagus observed
Pectoral fin developed and
feeding began
Caudal fin developed
Dorsal fin emerged
Caudal fin well developed
Pelvic fins devel oped
Scales clearly observable
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(Lai et al. 2003) - #AIHZEFYEE A (Cyprinus
carpio) > HYNK#IE AR 1.4-2.5 mm (5
1996) - Ml (Carassius auratus) FNK#i &
HI#JES 1.4-1.7 mm (Kawanabe and Mizuno
1989; Liu and He 1992; Lai et al. 2003) - A&7
FEORIH f > Bfh -~ [ el SR 55 e RN
# 1.6-1.7 mm (Pan 1990) % 4-6 mm (Liu and
He 1992) & A48k o M ot L o] HEMI1S
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R A FHE A 2 T
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al. 2003) » WAtH FAEE NG AR AT ~ SZREDN AN
BRI R B M BT - A E R =B —i5e

{8 ]
h

Body length (mm)

h

® Rasborinus formosae
20 L © Pararasbora moltrechti
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FRL B E - A SR AR TR AL AGR B T Sk
9 T FERE A B0 - RB S g A o (H
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20 25 30 35 40

[&]1. 7 4R (Rasborinus formosae) Bil& ERIHHHI (Pararasbora moltrechti) A7 #a i R 8L HLE -
Fig. 1. A comparison in larval growth between Rasborinus formosae and Pararasbora moltrechti.
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[F2. i (Rasborinus formosae) A, RER + B, Az KE HBHIA#EH < MKG « C IR HIEI s -

D 10K -

Fig. 2. Rasborinus formosae: A, mature female; B, embryo in egg; C, newly hatched larva; D, larva on

10 days after hatching.
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A New Species of the Gnaphosid Spider Belonging to the
Genus Aphantaulax (Araneae: Gnaphosidae) from Taiwan
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Abstract

This paper describes a new gnaphosid spider Aphantaulax tainanica sp. nov. from the Shihchu
Wildlife Reserve, Tainan City, Taiwan. It is distinguishable from other congeners by having globular
shaped spermathecae in female and alight yellow, awl-shaped tibial apophysisin male.
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I ntroduction

Gnaphosid spiders are free-living, nocturnal
animals mainly found on the grounds and some
on plants. Most of the ground-dwelling species
build asilk retreat under stones or surface debris,
in where they shelter themselves during non-
active periods (Song et al. 1999). They belong to
the family Gnaphosidae Pocock, 1898, a large
family that comprises 113 genera and 1,955
species in the world (Song et al. 2004). In
Northeast Asia, about 166 species in 34 genera
have been reported from China, 59 speciesin 19
genera from Japan (Song et al. 1999; Kamura
2000, 2002; Tanikawa 2000, 2003; Song et al.
2004), but only two species Zelotes asiaticus
(Bdsenberg and Strand, 1906) and Kishidaia
albimaculata (Saito, 1934) from Taiwan (Chu
and Okuma 1975; Chen 1996, 2001; Chen
2002), and a single species Aphantaulax
trifasciata (Pickard-Cambridge, 1872) from the
Kinmen Island (Tso 2004).

This paper describes a new species
Aphantaul ax tainanica sp. nov. from the Shihchu
Wildlife Reserve, Tainan City, Taiwan. It is a
member of the genus Aphantaulax with
chelicerae characterized by a denticle on
retromargin and a saw-toothed ridge on the pro-
margin of fang groove, rather than separate teeth
and the carapace without a thoracic groove.
Specimens were preserved in 75% ethanol -water
solution and deposited at the National Museum
of Natural Science (NMNS), Taichung City,
Taiwan. Images of specimens were preformed
using a stereo-zoom microscope (SZ-60,
OLYMPUS). Abbreviations used in the paper
are: ALE, anterior lateral eye; AME, anterior
median eye; PLE, posterior lateral eye; PME,

New species of the spider Aphantaulax tainanica

posterior median eye. Eye size was measured as
alength of its long axis but for PME it isalong a
horizontal plane.

Aphantaulax tainanica sp. nov.
(Figs. 1- 4)

Type material

Holotype: A female specimen collected
from the Shihchu Wildlife Reserve, Tainan City,
29 July 2003 by Yih-Tsong Ueng (NMNS-4668-
003).

Paratypes: A female specimen (NMNS-
4185-001) and a male specimen (NMNS-4668-
004) collected from the locality same to
holotype, respectively, 28 July 2002 and 29 July
2003 by Yih-Tsong Ueng.

Other material

A sub-adult male collected 28 July 2002
(NMNS-4185-002); a sub-adult female and a
juvenile 28 June 2003 (NMNS-4668-001, 002);
two juveniles 1 April 2004 (NMNS-4668-005); a
sub-adult female and three sub-adult males 7
April 2004 (NMNS-4668-006, 007). All of the
above specimens were collected from the type
locality by Yih-Tsong Ueng.

Characters

Female holotype (Figs. 1, 2): Body 4.6 mm
in length. Carapace 2.0 mm in length and 1.2
mm in width. Abdomen 2.4 mm in length and
1.5 mm in width. Eye sizes: AME 0.06 mm,
ALE 0.08 mm, PME 0.06 mm, PLE 0.04 mm in
length. Distances between eyes: AME-AME
0.08 mm, AME-ALE 0.04 mm, PME-PME 0.16
mm, PME-PLE 0.10 mm, AME-PME 0.16 mm
(Fig. 1A). Measurements of legs are listed in
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Fig. 1. Dorsal view of eyes (A) and right chelicera (B) of Aphantaulax tainanica sp. nov.

0.1mm
0.1mm

1mm

Fig. 2. Female genital organs of Aphantaulax tainanica sp. nov. (NMNS-4668-003, holotype): A, dorsal
view of opisthosoma; B, ventral view of epigynum; C, dorsal view of vulva.
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Fig. 3. External features of Aphantaulax tainanica sp. nov. A, dorsal view of female (NMNS-4185-001,
paratype); B, ventral view of the same female; C, dorsal view of male (NMNS-4185-002, paratype).

Fig. 4. Ventral view (A) and retrolateral view (B) of male palp of
Aphantaul ax tainanica sp. nov. (NMNS-4185-002, paratype).
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Table 1. Chelicera brown in color; a denticle on
retromargin; a wide saw-tooth on promargin
(Fig. 1B). Carapace, chelicerae and sternum dark
chestnut brown in color. Dorsal opisthosomal
pattern is shown in Fig. 2A, abdomen black,
dorsum with three broad transverse white bands
of which anterior one is separated in the middle
by a black bar, ventral side of abdomen black
with a middle white transverse band, and a white
spot on either side of black spinnerets. Color of
legs: coxa | dark, coxae II-1V yellowish white,
femur dark brown, patella and tibia Il1-1V dark
brown, tarsus and metatarsus |V dark brown,
other parts of legs pale brown. Epigynum (Fig.
2B) ovoid in shape, longer than width, with a
brown rim anteriorly, and a pair of black spots
behind with a cleft in the middle. Vulva with
heavily sclerotized copulatory ducts and globular
spermathecae (Fig. 2C).

Female paratype (NMNS-4185-001) (Figs.
3A, B) is larger in size than holotype. It has 6.6
mm in body length; carapace 2.6 mm in length
and 1.7 mm in width; abdomen 3.2 mm in length
and 1.8 mm in width. Ventrum of abdomen with
lighter spots arranged in a U-shape over the
three-fourths of abdomen length. Measurements
of legsare shownin Table 1.

Male paratype (NMNS-4185-002) (Fig.
3C): Body 3.8 mm in length. Carapace 1.5 mm
in length and 0.85 mm in width. Abdomen 1.9
mm in length and 1.0 mm in width. Opisthosoma
black with three heavily constricted white bands
on dorsum, of which the middle band is cleaner
than others, as the bands are covered with black
skin under white hairs and others stripes running
sideward (Fig. 3C). Measurements of legs are
shown in Table 1. Color of legs: coxa | dark,

femur 1-1V dark brown, rest of legs pale
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yellowish white. Palpus: distal tip of embous
black, reaching to the top of cymbium, tibial
apophysis light yellow, awl-shaped and
gradually tapering to tip (Figs. 4A, B).

Remarks:

Aphantaulax tainanica has awl-shaped
tibial apophysis that differs from that with a
small needle-tip or hook-tip of A. australis, A.
cincta, A. ensifera and A. trifasciata (Simon
1893, 1907; Levy 2002; Song et al. 2004). Its
light yellow tibial apophysis (retrolateral view)
differs from dark tibial apophysis of A.
univittatus, A. seminigra, A. inornata and A.
stationis (Thorell 1897; Tucker 1923; Kamura
2000). A. tainanica is easily distinguishable from
A. signicallis, A. stationis and A. voiensis by the
shape of epigynum (Tucker 1923: figs. 51, 52A;
Berland 1920: fig. 124). Although the epigynum
of sub-adult A. tainanica is similar to that of A.
fasciata (Deeleman-Reinhold 2001: fig. 877;
Kulczynski 1911: fig. 27), globular shaped
spermathecae of the former (Fig. 2C) is different
from that of the latter. In other words, globular
spermathecae in female and awl-shaped tibial
apophysis in male are the characters of A.
tainanica distinguishable from those of the other
members of the genus Aphantaulax. The specific
name is derived from the type locality, Tainan
City, Taiwan.
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Table 1. Measurements (mm) of legs of Aphantaulax tainanica

Leg Femur Patella Tibia Metatarsus  Tarsus Total

I 1.10 0.65 0.95 0.60 0.50 3.80

Femal e (holotype) I 1.00 0.55 0.80 0.65 0.65 3.65
(NMNS-4668-003) I 1.00 0.50 0.70 0.70 0.55 3.45
v 1.40 0.70 0.95 1.10 0.55 4.70

| 1.20 0.72 1.12 0.80 0.66 4.50

Female (paratype) 1 1.20 0.60 112 0.88 0.68 4.48
(NMNS-4185-001) I 1.24 0.60 1.00 0.94 0.68 4.46
v 1.60 0.86 1.00 1.40 0.64 5.50

I 0.90 0.42 0.60 0.54 0.44 2.90

Male (paratype) | 0.64 0.38 0.60 0.48 0.44 2.54
(NMNS-4185-002) 1l 0.80 0.36 0.50 0.60 0.48 2.74
v 1.10 0.32 0.76 0.58 0.36 3.12
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Abstract

The landlocked Formosan salmon (Oncorhynchus masou formosanus) is an endangered species, that
occurs only in the upper Tachia River of the Wulin area of Taiwan. As epilithic periphyta are the main
primary producers of the river, this study was intended to determine their biomass and species

composition, using the non-matric multi-dimensional scaling (MDS) analysis. The results showed that
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there were significant seasonal differences in algal biomass: higher in spring and winter than in summer
and fall. Diatoms were the most abundant species, contributing over 80% of the total number of the
periphyta collected. Most of them belonged to pennatae, of which the genus Achnanthes was the most
abundant at all sites. Values of chlorophyll-a were significantly higher in the Yeaushen Creek than other
creeks. Algal communities also varied among the creeks. The results of BIOENYV analyses suggested that
water temperature, SiO2 and current velocity were the major factors causing the seasonal variation of the
periphyton community in the creeks of the Wulin area, while water temperature, pH, conductivity, DIN
and SiO2 were the causes for the spatial variation.

RIS = BRI ~ O AR SRR

Key words: epilithic periphyta, algal community, Wulin, Taiwan
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Fig. 1. Sampling sites (A-L) at the four creeks of Upper Tachia River in the Wulin area.
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Table 1. Water qualities (mean+=SD) at 12 sites (A-K) on the Upper Tachia River in the Wulin area,
March 2003 to March 2004 (A : Taosan North Creek; B, C, D, E and F: Chijaiwan Creek; G, H and I:

Kaoshan Creek; J, K and L: Yeaushen Creek)

Taosan North

Chijaiwan Creek

Kaoshan Creek Yeaushen Creek

Creek
A B C D E F G H | J K L
Temperature 11.443.0 114429 11,721 12241.8 12.442.3 10.823,1 113429 16427 116425 134436 13,5436
(c) 74-15.5 73-16.5 73155 £.5-15.0 9.6-15.0 9.8-16.0 5.1-15.0 6.6-152 79:152  B0-150 B.6-18.5 8.3-18.5
DO (mg/L) 0812 10.1£1.4 9.9+1.6 10.0£1.2 1001 4 9.7£1.7 10,410 103414 104£1.3 102413 9.9+1.3 10.121.1
75114 8.2-13.2 8.1-13.1 83-12.1 6.9:12.3 74-12.3 82-11.3 7.0-13.0 0125 6E-121 7.3-122 80-11.2
Turbidity (NTU) 0142011 0142012 0122011 0.140.13 0.25:0.17  0.29+0.23 026020 025017 0.22:018 021018 0428026  0.39:0.2]
0.01-0.35 001039 0.02-030 002037 007058 005067 0.01-062  0.01-052 005053 002054 005063 0004068
BOD (mg/L) 0604039 0632027 0644035 D60:044  D60:039 063048 055045 0.69:0.26 0.77+0.44 053043
003140 05108 0.02-1.04 005121 0.00-1.23 015132 013163 005170 020100 001-1L11 0.01-1.55  0.73-1.59
pH BAGK0.28  K22:025 836043 E25:0.37 8395028 H43:031 E31024 8335020 8322023 772:064  S50:033  B63:028
§.12-9.07 796-8.56  7.85-9.14 7.95-9.20 09910 THE-ESY  TH0-854 807866 K13886 09882 805905  S15849
Conductivity 2334453 124+19.4 134228 4 1632345 1762366 165£32.0 149+26.3 1524279 155288 165+34.5 2644555 2894545
(pus/cm ) 200350 90-170 90-190 110230 130-250 130-230 125-200 130-200 130:210 130220 210-390 230-320
Si0; (mg/L) 6.14£0.74 390066 3.97£1.01 4.21£0.74 4.44:0,98 4,370,600 4.83£0.45 4,99:0,75 5154092 4642066 438080 456115
5.00-7.01 305507 288-6.43 333546 270-627 3384534 422-563  396-593  366-6.61  I6E602 309604 280-5.63
DIN (mg/L} 02370046 017320083 0.190:0.079 12051039 18920650 117240731 05110989 042040657 015320064 258422401 5955:5396 6.566:3.393
01150620 D.069-0.368 L.010-0.337 02314011 04692912 03612915  0.093-2212 00932212 0.064-0.270 0.039-7.574 2820-18.620 0.263-11.928
Current velocity 332141484 59.04:22.15 288242108 764843052 76.53:22.41 767142377 75094896 874742050 52051427 349141023 533322387 426941533
(em/s) 15.00-60.14 15129782 7246009 143312260 334811755 S591-118.15  65.99-88.50 55.34-122.03 64.00-110.90 1593-55.10 24.00-9429  31.75-66.67
T{)lﬂl P f [I1g,-"f_ ‘. O016£0.020  0.03420,040 0015£0,015 002120047 001020014 001420030 004120054 00270051 001420018 001620020 0.028+0,032 001140016
0L000-0.056 00000116 0,000-0,040 0.000-0.173 00000049 0,000-0, 108 0.000-0.146  0.000-0,188  0.000-0.051 0.000-0,047  0.000-0.111  0.000-0.049
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Fig. 2. Groupings of periphyton communities by sites (A-L) on the Upper Tachia River of the Wulin area

based on the Bray-Curtis similarities in the logarithms of species abundance data from the MDS analyses
(Group I, Site A; Group |1, Sites B-F; Group |11, Sites G-I; Group 1V, Sites J-L).

Winter
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Fig. 3. Groupings of periphyton communities by months (1-12) on the Upper Tachia River of the Wulin

area based on the Bray-Curtis similarities in the logarithms of number of species abundance data from the
MDS analyses (Spring, March; Summer, April-October; Fall, November; Winter, December-February).
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Table 2. Percentage contributions of microalgal species to average spatial similarity of periphyton
communities in the Upper Tachia River of the Wulin area (I, Taosan North Creek; Il, Chijaiwan Creek;
111, Kaoshan Creek; IV, Yeaushen Creek)

I 11 111 IV
Average similarity within each site 39.88 38.37 41.64 34.59
Species
Bacillariophyta
Achnanthes atomus Hustedt 16.13 18.18 17.57 15.52
Achnanthes lanceolata (Brébisson) Grunow 9.76 5.55 11.38 6.65
Achnanthes minutissima Kiitzing 6.88 5.04 7.57 12.51
Achnanthes spp. 18.26 18.48 28.30 17.82
Cocconeis pediculus Ehrenberg var. pediculus 523 1.48 1.33 3.26
Cocconeis placentula var. euglypta 15.11 9.22 1.53 6.07
Cymbella cymbiformis var. nonpunctata 0.91
Cymbella minuta Hilse ex Rabh var. minuta 1.99
Cymbella sinuata Gregory var. sinuate 248 1.25 2.08
Cymbella spp. 1.66
Diatoma hiemale Heiberg var. mesodon (Ehrenberg) Grunow 2.64 1.01 0.60
Diatoma vulgare Bory var. vulgare 3.99
Fragilaria pseudogaillonii 2.53
Gomphonema dichotomum Kiitzing var. dichotomum 1.80
Gomphonema parvulum (Kiitzing) var. subcapitata 1.25 0.61
Gomphonema tergestinum Fricke var. tergestinum 3.40 1.72
Gomphonema spp. 7.71 2.12
Navicula angusta Grunow. 1.43 0.98
Navicula menisculus Schumann 1.07
Navicula spp. 431 1.30 1.33 0.72
Nitzschia spp. 3.86
Cyanobateria
Chroococcus spp. 471
Lyngbya spp. 5.70
Nostoc spp. 0.93
Oscillatoria spp. 8.62 14.87 222

Total 89.44 88.02 90.48 88.75
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Table 3. Percentage contributions of microalgal species to average seasonal similarity of periphyton

communities in the Upper Tachia River of the Wulin area

Spring Summer Fall Winter
Average similarity within each season 18.30 16.82 24.39 14.47
Species
Bacillariophyta
Achnanthes atomus Hustedt 42.88 23.51 21.90 30.63
Achnanthes lanceolata (Brébisson) Grunow 2.78 4.09 572 4.49
Achnanthes minutissima Kiitzing 5.21 3.67 3.68 3.63
Achnanthes spp. 10.57 13.32 17.14 18.11
Calonis sp. 6.34
Cocconeis pediculus Ehrenberg var. pediculus 4.35
Cocconeis placentula var. euglypta 10.64 27.93 33.67
Cymbella spp. 1.27 6.97
Fragilaria pseudogaillonii 2.09
Gomphonema sp. 2.12
Navicula sp. 1.11
Cyanobateria
Chroococcus spp. 1.20 2.67 3.39
Lyngbya sp. 2.63
Oscillatoria spp. 9.04 8.30 593 14.79
Chlorophyta
Cladophora sp. 0.9
Total 90.81 90.31 90.13 91.87
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Table 4. Percentage contributions of microalgal species to average spatial and temporal similarity of
periphyton communities in the Upper Tachia River of the Wulin area

gie  Taosan North Creek  Chijaiwan Creek Kaoshan Creek Yeaushen Creek
Season A B-F G-I J-L
Spr ing Achnanthes atomus Achnanthes atomus Achnanthes atomus Achnanthes atomus
Achnanthes spp. Achnanthes spp. Achnanthes lanceolata Achnanthes minutissima
Cocconeis pediculus Oscillatoria spp. Achnanthes spp. Achnanthes spp.
Summer Achnanthes atomus Achnanthes atomus Achnanthes atomus Achnanthes atomus
Achnanthes lanceolata Cocconeis placentula Achnanthes spp. Achnanthes minutissima
Cocconeis placentula Oscillatoria spp. Cocconeis placentula Cocconeis placentula
Fall Achnanthes atomus Achnanthes atomus Achnanthes atomus Achnanthes atomus
Achnanthes spp. Achnanthes spp. Achnanthes lanceolata Achnanthes lanceolata
Cocconeis placentula Cocconeis placentula Achnanthes spp. Achnanthes spp.
Winter  Achnanthes atomus Achnanthes atomus Achnanthes atomus Achnanthes atomus
Achnanthes spp. Calonis sp. Achnanthes spp. Achnanthes spp.
Cocconeis pediculus Oscillatoria spp. Cymbella spp. Cymbella spp.

P, [ Hh [t v B0 A= P B A ] R sy LT 6 58 7 G B

Table 5. Two-way ANOVA of periphyton biomass expressed by chlorophyll-a among four seasons at the
four creeks in the Upper Tachia River of the Wulin area (I, Taosan North Creek; Il, Chijaiwan Creek; I11,
Kaoshan Creek; IV, Yeaushen Creek)

Sources DF F-value  P-value Separation

Sites 3 23.43 <.0001 v o

Seasons 3 3.43 0.017 Spring"  Winter” Summer” Fall®
Site x seasons 9 2.64 0.006

a and b: significantly different between those with superscript a and those with b (least square means test, p< 0.05).
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Abstract

Sample stands from the Machilus-Castanopsis forest zone in the central-west climatic region of

Taiwan were collected for the synthesis of a regional vegetation classification system. The upper level of
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the classification hierarchy is delimited by the physiognomy of forests, following the treatment of the
US National Vegetation Classification (USNVC) System. The lower two levels of the hierarchy, alliance
and association, were based on floristic composition according to the concept of diagnostic species and
floristic-sociological classification of the Braun-Blanquet approach. The original data were subjected to
cluster analysis and two-way indicator species analysis (TWINSPAN) for grouping the stands into
composite samples and summarization of species abundance. The matrix of the composite samples was
re-arranged by the tabular comparison method for developing a hierarchy of the forest vegetation system.
The resultant system consisted of 3 formations and 14 alliances, characterized respectively by Ficus
septica, Phoebe formosana, Pasania konishii, Castanopsis fargesii, Daphniphyllum glaucescens subsp.
oldhamii, Lithocarpus lepidocarpus, Rhododendron formosanum, Trema orientalis, Zelkova serrata,
Juglans cathayensis, Car pinus kawakamii, Quercus variabilis, Alnus formosana, and Pinus taiwanensis.

A total of 31 associations were proposed under the aliances.

BREER : G ~ hVGERE e ~ FEREMAY ~ REEEELRAR

Key words: Taiwan, central-west climatic region, Machilus-Castanopsis zone, vegetation classification
system.
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Table 1. Vegetation classification system of Machilus-Castanopsis zone in central-west climatic
region of Taiwan

Association No. 1234567 8 91011121314151617 18 19 2021 22 23 24 25 26 27 28 29 30 31
Numbers of sample stands 1471525118 320159 6191357706 21821213231
A-1 Ficus septica alliance

Machilus japonica var. kusanoi - Ficus septica association

Ficus septica Bl - - - 2]- = = 2 ale a & o af= = 2]-]-]-
Machilus zuithoensis 612 3 - -|3 3 - 2 1|1 2 4 1 1|- - =-|2)2{-

T = = =)= = = = 22 = =1 =|= = =|=])=]=

Ficus nervosa

Lo
'
'
'

Ficus variegata var. garciae

Ficus virgata

Ficus fistwlosa f. fistulosa. 2 = & w|e m & = 2] =2 & = s = 2]l s 2 2 a]e]] =] =] =
Bischofia javanica

Machilus japonica var. kusanoi 1146 3|]- - -1 -]12 -1 - -]- - =|1]-}- 3]- - - -|=-|-|-]|-}|-
Dendrocnide meveniana = = = 2] s s e e = e e el - )= 21 - - =]-]-1-]-]-

Ficus superba var. japonica

wmow W e s o U
-
-
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

Cinnamomum camphora
A-2 Phoebe formosana alliance
Ardisia virens - Phoebe formosana association

Ardisia virens =l - = == = = = a]= = = 1 == = ||| =] = =« <]=]=]=]=]-
Pasania hancei var. ternaticupula - - - 1|]- 4 - 2 -1 121 1}-3 -|-1-1- -|- - - -|-14]-]|-1|-
Radermachia sinica =l - = == = = = s|l= =2 a = == = 2|2} == =)= = = =S]=|=] =] =] =

Neolitsea konishii - Phoebe formosana association

Neolitsea konishii -3 5 - 2|]- - = - 1]=- = = = == = =|1}|-}- -|- - 4 -|-|-|-]|-}|-~-
Citrus tachibana -1 = =]=- = = = “]= = = = )= = )=} |- - = |-} -|-|-|-
Prunus zippeliana =183 - -]- = = = «]- - = = )= = =|1|-1- |- - = <Q=-1-1-]-)-
Murrava euchrestifolia =118 - -]- - =1 =-]-1 = = == = =|]1)-1- |- = = «}=]=]-]-1]-
Saurauia tristvla var. oldhamii - Phoebe formosana association
Machilus japonica var. kusanoi 8]1 16 3|]- - -1 -2 -1 - - - =|1|-]- 3}- - = =|=-|-|-}]|-1|-
Saurauja tristyla var. oldhamii 3]1 - 4 -]- - = = =2]1 = = = )= - )] -] = = <} =)-|-]-]-
Eurva strigillosa " PR I'EUETETEN Rt PN e e e M e e
Aralia bipinnata |- - -1- -1 - =]- = = = |- = =11]-0- 1= = = =}=]|-1-1-1-
Pasania kawakamii - Phoebe formosana association
Pasania kawakamii -1- - - 7}- - - - 1f- - - - |- 4 5|4|-]- |- - - -|4|-|-1-)]-
Perrottetia arisanensis al= = =B - = = 2 a]a 1 = = al=s = 2]=]=f= =] = = =}=1=]-1-]-
Sloanea formosana -1=-1 - - - = = =]=- = = = 10-1 =|2]|-1- |- = = «}=]=]-]-1]-

Character species of Phoebe formosana alliance

Phoebe formosana 4|4 6 5 6|]- - - - =|- = = -« - - -J1|-|- |- - - - -1-1-1-
Turpinia formosana -|6 6 6 4]- - - 2 2|11 - 4 1|5 5 ~-|6|-|- 4]- - - =-|5]12|~-]|-|-
Lindera communis -l- 25 2|-1 -1 -1 - - - - - =11]-]- -1- -3 -|-|-]|-1-|-
Lagersiroemia subcostata 4|4 & 3 2|4 - 3 3 3|1 - - - |- - -|1]-13 -|1 - 6 6|-|-|-]-|-
Oreacnide pedunculata 314 1 4 3/- - -1 -}- - -1 |- - -|5)-{- 4|- - - -|&6|-|2]|-]-

A-3 Pasania konishii alliance
Ormosia formosana - Pasania konishii association

Ormaosia formosana =1- - - -16 2 -1 -|3 241 -]- - =1=|-1- -1- - - ={-1--1]-1{-
Gordonia axillaris -l- - - -6 3 3 1 -|2 2 - - 1|- 1 s6f|2|2]- - - - -|-|-1-1-]-
Sapium discolor - Pasania konishii association
Sapium discolor =11 = = =|34 3 =1 1 = = == = =s|=l=l= == = = B]=]=]=]=]=
Randia cochinchinensis - =3 -]-B -1 -132 - = =]- - ]=]-0- -} = = =Q=]|=]-1-10-
Cryptocarya concinma afle = = «|-FB - = =]= = = = 2= = 2|l =] = = ]=]=]-=]-1]-
Nageia nagi |- - = <-1-1 - = «]- = = = )= = =}=|-0- -l- - - <}-0-1-]|-0-
Sehefflera arboricola =l- - = -]-2 - « -]- - = = <= = <}=|-1- -1- - - <{-0-!-1-01-
Helicia cochichinensis ={-1 =« =|]-3 -1 -1 121 =)= = =|=}=]- =|- = = =/=1-]-]|-!-

Cyelobalanopsis globosa - Pasania konishii association
Cyelobalanopsis globosa =f- - - -3 27 - 1]-1 - = =|- - «]=-|2}- -}~ - - 1|-|-|~-]~-|-~-

Rhododendron ovarum wlae = @ == =

2
Prunus campanulata - =« = |1 -1 1]-1 - - 1]- - <]1]-}- |- = = <}=]-]-]-1-
5

Fraxinus insularis al- = - a]- -
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Fe1. R UG EL S A AR AR SR A (FE)
Table 1. Vegetation classification system of Machilus-Castanopsis zone in central-west climatic
region of Taiwan (Cont.)

Association No. 1234567 8 91011121314151617 1819 202122 23 24 25 26 27 28 29 30 31
Melicope pteleifolia - Pasania konishii association
Melicope pteleifolia =]- = = -]- - - & -]11 - - -}=- = =}=-!-1- -|- - - <}-1-1-1-1-
Calocedrus macrolepis var. formosana al- - - |- - =21 -]-1 - = = = =|=)-]- -]- - - =}=-}-1-]-]-
Homalium cochinchinensis ale = =« - - B -]-1 - - <] = ]} -] - = ]-]-]-]-1-
Litsea cubeba 2l = =2 a]=- = 22 =]1 1 - = =a]= = a]=a]=f= == = = =}=]=|=-1-]-
Broussonetia kazinoki al- = - a]- - 22 -]- = = « )= = 2|-)-]- -]- - - <}-|-1-]-]-
Melanolepis multiglandul e = = ole 2 clzle = =5 2la = =|elzle ola == =]e]=] =l=] =
Lindera aggregata -f- - = -}- - -2 -]-1 - = <]=- = =}=-'-1- -1- - = -¥P-!-1-1-1-
Champereia manillana - = = =] = = 3 |- = = = )= = |1 |- - = |=|-|-]|-}|-
Croton cascarilloides =11 - - -] = =21 -]-1 = « )= = 2]=)-]- -]- - - <}=-|-1-]-]-
Ardisia erenata als = = 2} = P -]-1 - = == = =|1]-0- |- - = -J=}=-]-]~-]-
Damnacanthus angustifolius - - - -] - =1 -]- = - - 1) = 2|=-]-]- |- - - <}=-|-1-]-]-
Cyclobalanopsis pachyloma - Pasania konishii association
Cyelobalanopsis pachyvloma =]l- -3 -]- - - 1804 2 - - -]- = |-}~ =]- = = }=-}-1-]|-]-
Camellia japonica =l = = =]- = = = 2}- - = = )= = <}=-!-1- |- - - <}-1-1-1-1-
Rhaphiolepis indica var. tashiroi =l - - -1 - - - 211 1 - - 1f=- = =]=f3]- |- = = =J=|=1-1-]-
Pasania glabra als = = 2} = = -BPM- -1 - == = =}]=]21)- -}~ - = =J=]=-]-}]~-]-
Rhedodendron oldhanif -={- - = -]- - - - 3|17 11 - 1}- - =|=-|2}- -|- - = =|=-1-]1-]-]-
Character species of Pasania konishii alliance
Pasania konishii -l- - - -]4 6 6 3 4|3 1 2 - |- - 5|-1]- |- - 4 4|-|2|-]-]-
Psychotria rubra 3]2 2 - -|l245 45 3|2 21213 - -|-]-]- 2]- - - 3]- =] =] =
Mallotus paniculatus =13 - 4 -|4 555 -1 411 -)- = =|-}-1- -3 - -|-13]-]-]|-
Litsea rotundifolia var, oblongifolia - - - -GG - - 1 - -|- - -]-]-1- -]l- - - -]-]1]-]-1-
Pinus morrisonicola - - - |55 3 - |- -1 - 1)- = «|=-|J1]- |- = = =|=-|-1-1-|-~-
Cinnamomum osmophloeum -{- 2 - -]- 3 4 45|11 - - -)J- - =-|21-]1- -]- -5 6|4]|-1-]-]-
Styrax suberifolia -3 - - -|3 4 315|22321|4 - -|-]-]--|- -4 2|-|1]-]-]-
Rhododendron breviperulatum =l- - - -14 - 21 -|- - = = =}=- = =1--1- -|- - - <}-1-1-1-1-
Gardenia jasminoides =1 - - =12 2 2 3 2|1 2 2 - |- - f=|-|=- 2|1 - 3 -|-|2]-]|-]|-
Diospyros eriantha =l - - -]- 3 3 3 -|1 - - - - <« <p-p-- 20 -3 -Q-\-1-1-|-
Ardisia sieboldii -7 - - -|]- 412 -|]1 2 -11}- - =-|-}-{- 2- - - -1-1-1-]-1]-
Wendlandia wvariifolia - - - -J2 1 -1 -|]- - - - -] - <|-}-}- -]- - - -]-]-1-]-1-
Vibwrnum formosanum =l- - = -]- 3 2 - |- - = = <} = <}=-!-1- -|- - - <}-1-1-1-1-
A-4 Castanopsis fargesii alliance
Castanopsis cuspidata var. carlesii f. sessilis - Castanopsis fargesii association
Pasania synbalanos - - - -] - = 2 |4 2 - - |- = <}-2]- |- - - ~o-4-0-1-1-
Castanopsis cuspidata var. carlesii f.sessifis =] = = = =|- « « - -8 « - - |- « -]-1-]- |- - - -|-|-]-]-1]-
Castanopsis kawakamii =l = = -]- = = - |8 - - = 1}- = }-!-1- -|- - - -}-1-1-1-1-
Limlia uraiana P U P I DU IR IO I R I D R I I
Pasania nantoensis =l = = =]- = = = |21 - - -}- = <}=-!-1- |- - - <}-1-1-1-1-
Podocarpus nakaii =l = = =]- = = = |21 - - -}- = <}=-!-1- |- - - -}-1-1-1-1-
Antidesma japonicum var. acutisepal - ---1-----I&- - - -]- - -|-]1-1- -|- - - -|-1-1-]1-]-
Camellia furfuracea N B I & DI IR I Y IR I e e S Y
Camellia salicifolia == = = =]- = = = |2 - = = <}=- = <}=-'-1- |- - - -}-1-1-1-1-
Evonymus tashiroi == = = =]- = = = |21 - - = <= = <}=-'-1- |- - - <}-1-1-1-1-
Hex pubescens als = = 2] = o 2o L - - =« ] = 2|-)-]- -] - - }-]-1-]-]-
Hex rotunda ale = @ a]s = 2 - -|HB- - - ] - ]} -] - = ]-]-]-]-1-
Distvliopsis dunnii Bl Y R | R IR I I I B B B B e
Helicia rengetiensis - - = -] - = - 21 - - -] - <|-]-}- -] - = -]-]-1-]-1-
Castanopsis eyrei - Castanopsis fargesii association
Castanopsis evrei al= = 2 a]= =2 2 2 2|28 2 2 ala a2 a]alafl= 2] =2 = =f=]=]|=-]-]-
Embelia laeta var, papilligera al- = = a]- & o & a1 - & )= = 2|-)-]- -]- - - }-]-1-]-]-
Fraxinus wallichii al- = - a]- & 2 2 a1 - - )= = 2|-)-]- -]- - - <}-|-1-]-]-
Litsea acutivena == = = s 2 2 2 Al ] - s a]e = s -] - = =]-]-]-]-]-
Pachyeentria formosana =] = = =]- = = = «]-"1 - = =)= = <}=-!-1- -|- - - <}-1-1-1-1-
Lasianthus curtisii 1] - = = == = = =« a]=2 =« =« af]= = «]=]=]- == = = =}=-}-]-]|-1-
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Table 1. Vegetation classification system of Machilus-Castanopsis zone in central-west climatic
region of Taiwan (Cont.)

Association No. 1 234567 8 91011121314151617 1819 202122 2324252627 28 2930 31
Rhododendron mariesii =]- = = <] = = =« <]-1 - - )= = =}=|-1- -}- - - <Q-0-!|-1-1]-
Symploces nokoensis e = 2 sl s s ]|l = cle = 2|2 2]s ole & = ] 2] s)a]e]e
Eurva nitida var. nitida =~ = = =] = =1 «]=- 2 -1 1]= = =|1]|=-]- -}- = = =|=-11|~-]|-]-
Hex micrococea - - - -1]- - -1 -|1-- - -]- - -1-1-1- -0- - - -¢-1-121-1-
Chamaecyparis obtusa var, formosana -l- = = -] = = = <]-/0 - - -] = <]=]-}]- -}- - = ~|-]-]|-1-]-
Cunninghamia konishii N R I R e I e e e R e e e

Symplocos congesta - Castanopsis fargesii association

Svmplocos congesta -1- - - -}- - - - -2 -5 3 2y- - -|-|-1- -1- - - ~-{-01-1-1-1-

Diospyros oldhamii -1- - - -}- - -1 1|- 12 - |- - -J1|-]- -1- - - -|-|2]-]-]-
Lasianthus fordii - Castanopsis fargesii association

Lasianthus fordii 1]- - = =]- = = = |- - - & 2]1- - =}=-1-|- -}~- - = =}-1-1-1-}]-

Hex ficoidea -1 - -y- - - - == 113 |- - -|-|0]- |- - - -/-1-1-1-1-

Myrsine sequinii - Castanopsis fargesii association

Myrsine seguinii - - - -] - - - -1 - - 2 4 - <|-1-1- -1- - = =}-1-1-1-]-
Dendropanax dentiger == = = «]= = = - |- 3 3 = = wf]=ld] e o] = =« =J]=]=]-]-
Lasianthus japonicus =l = = =] = = = |- - - - - = =]=]=1- =] = = =J=0-=]-1-]-

Microtropis japonica sille & =2 =l = = = el = = =

Podocarpus fasciculus -1 - - -]- - - - -]- - - - w w wlmle]e w]s wow m]a]e]e]=]=
Vaccinium randaiense =l- = = <] = = - 4]- - - 1

Svmplocos wikstroemifolia B I I = = =]} -]- - = <|-|-1-1-]-
Viburnum betulifolium =]- = = ] = = - |- - - - e = =]l -] - -« “f-|-]-1-]-

Skimmia reevesiana ol = o m m| e i s o

Svmplocos caudata al=s = 2 a]a = 2 2 2] -2 - -

- e e e s MR = Wl
.
'
'
'
'
'
'
'

Tsuga chinensis var. formosana -l- - = -]- = = = |- - - -

Character species of Castanopsis fargesii alliance

Evonymus laxiflorus ale o o a]e o o o ~|FNEEENENN . - .|-]|-]- 3] o « ]e]e]-]-]~-
Castanopsis fargesii ={- 14 -]132 -1 -|22331]- - -|-|-1- -1- - - =1-1-1-1-1-
Cryptocarva chinensis -/]21 - -]- - =1 -|/511 4 1|]- - -|-|-)- -}- - - =}=-|-|~-]~-]-~-
Svzveium buxifolium == - - -2 - - 2 2|4 35 2 3|- - -|1]|3|- == = = =)=|=|-|~-]-~-
Engelhardtia roxburghiana 4/~ - - -4 1 1 2 3|6 5 5 4 4|3 - 5]-~-|- |- - - 4})-|-|~-|~-]|~-
Meliosma squimulata -1-1 - -]- - -1 -, - - -|-|-]- -1- - - -1-1-1-1-1-
Hex goshiensis wfls & = sl o & = [N - - =[-8 )]s & - <)) =]=]s
Tricalyvsia dubia -j]171 - -|3 3 - 1 4|3 4 5 5 2|4 1 4 -1- -1- -3 -1-1-1-1-1-
Cyvelobalanopsis longinux =1- 1 - -}- - - - -14 4 2 4 6|5 - 5 1] - 20- - - -]-1-1-1-]-
Pasania harlandii ={- - - -]1- 2 -1 -|3 313 2]- - -!-|-1- -t- - - =1-1t-1-1-1-
Cinnamemum subaveniun -- - = -|]- - -1 -|55 86 5 5|]- - -|-|3|- -{- - - =|-1-]1-]|-1]-~-
Neolitsea aciculata var. variabillima == = = -]- - - - -14 45 4 4|- - -|2]|2|- |- - - =-|2]-]-]|~-]|-~-
Eustigma oblongifolium -1-1 - -]- - -1 2 4 - -|-|-]- -0- - - -1-1-1-1-1-
Schima superba =121 - -}~ - - - 14 3 2 3 3|- - <|1]1])- - = = <Q-0-1-1-1-
Hex ficoidea =111 - -|]- - - - - EEUNEE. - - -|-|1]- |- - - -|-]1-]-]|"-1"-
Hlex formosana =l = = =] = = « 12 3 - - 1]- - «|1]|]1]- |- = = =Q=4-|~-|-]-
Ardisia cornudentata 1= = = == = = 2 «|= 3 - 3 2|- 1 |- = al= = - )l 2]-]-
Helicia formosana 3]- 21 2|- - = = 113 1 3 = =|=- = =|=|=]- |- = = =|=|-|-|-}|-~-
Svmplocos sonoharae -=1- - - -}- - = - -/1 - -1 1}- - -|=-|-1- -1- - - =-{-01-1-1-1-
Pyrenaria shinkoensis -l- - - -]- - - -1 = A = =f- - -|-]-]- |- - = -|-|-]1-|-]-
Hex lonicerifolia - - - -}- - -1 121 - - 1l- - -1-1-1- -1- - - -}-11]1-1-1-
Ficus formosana -1 = |- = = - -] - - ]=]=]- =} - = ]-}-1-]-]-
Blastus cochinchinensis al- = =« a]- = = - <11 21 - 1]- - =|=-)-]- -}- - - -}=-}-1-]-]-
Clsmanthus matsumuranus -i1 1 - -}]- - -1 -2 12 2 1]|]- - ~-|1|1}- -}]- - 3 -|~-}~-|~-]|-]-

Daphnighyltum himalaense ssp. macropodum - |1 - - |- - - - |- =« = 2 2|- - -|-|-|- -|- - - -|-|-]-1-|-

A-5 Daphniphvllum glaucescens subsp. oldhamii var. oldhamii alliance
Cyclobalanopsis stenophylloides - Daphniphyllum glaucescens subsp. oldhamii association
Cyelobalanopsis stenophylloides -- - - 2}- - - - -1 - - - 1|8 - 1|3|-]- -|- -4 -|-|-1-1-1-

Tetradium ruticarpum -1- - - - « o o a|la = =« - P33 - -]-]- - = = ]-1-1-]-]-

Machilus zuihoensis var. mushaensis - Daphniphyllum glaucescens subsp. oldhamii association
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Association No. 12345678 91011121314151617 1819 202122 23 24 25 26 27 28 29 30 31
Machilus zuihoensis var. mushaensis - - - -] - = = |- - - = |- 8 -|-|-|- |- - - -|-1-1-1-1-
Fraxinus griffithii =l = - <] = =1 <= - - =« <= 4 <J1|-]- 2]- - 3 <|-|--]-]-
i insular al= 2 =« a]- = o o a]la = = - “1-'F -|1]-}- -|2 - - -}-]86]-]-]-
ltea parvifiora -={- - - -3 31 - |- - = =-=1]-86 -12|-1- -1- - - -|-|-1-1-1-

Adinandra formosana - Daphniphyllum glaucescens subsp. oldhamii association

Adinandra formosana =~ = = =]- -1 2 1|1 3 2 - -}~ - B]-|1]- 2|~ - = === ~-]|-]|-~-

Liguidambar formosana -l- - - -3 3 11 -{-1 - - |- - @&)-|-1- -12 - - ~/-/-01-1-1-

Cyelobalanopsis glawca =171 - 2¢- - 222|211 - -]-15|-|-]2 -|4 - - -|]-|6]6]-]-
Character species of Daphniphyllum glaucescens subsp. oldhamii alliance

Daphniphyllun glowcescens subsp., oldhanii i -]- 13 -|3513 -]121 - -|/566|-|-]--|--4-|-]12]-]|-]-

Litsea akoensis =l = = 3= = -« = =1 = - - |5 4 2| -] = 5 -J4|-]|=-]-]-

A-6 Lithocarpus lepidocarpus alliance
Beilschmiedia erythrophloia - Lithocarpus lepidocarpus association

Lithocarpus lepidocarpus =11 - - 4]~ = = = «]= = - 1 -]~ 3 =~ -1- ~-|- - 3 -j21-1-]|-|-
Beilschmiedia ervthrophloia 5|4 3 - 4/- 1 -1 2|1 112 -|5 - - -l- -]~ - - -12]-]|-1-1-
Machilus japonica ale = « Ble « « = a]s o & o 2]= & - - -l- - - ) -1-1-1-1-

Cinnamomum micranthum a2l = 2 22 =2 =2 2 a]=2 =2 =2 =2 2= = =

Tetrapanax papyriferus - - - -]- - = -4 - = 4 4 - - - - 2] = - ]-]-]-]-]-
Elaeagnus formosana ) Y R Y B sl =] = = }=]-]-]-]-
Svmplocos modesta R B A R IR I - 2] o - ] -]-]-]-
Hydrangea angustipetala -l1- - = =]- = = = <} = = = )= - - = =]- = = =]-|-1-]-1]-
Acer morrisonense -]- - = =] = = = <] = = = -]= - - ale = = = <}=]-]-]-]-
Hyvdrangea paniculata B T Y I -

Viburnum parvifolium B I e Al I e wile & o w]le]s] ] )=

Carpinus rankanensis e o & @] @ = o w]os & @ =@ =2ls = =
Zanthoxylum schinifolium s o w e = o » @#la @ @ = mle =" =

Callicarpa randaiensis als =« a]s 2 s e a]e s s e 2] - -

I I T R R B I
.
"
"
'
"
'
'

Photinia servatifolia =]- = = =]- = = = «]=- = = - |- - = ale =)= = = }=]-]-]-]-
Pourthiaea beauverdiana var. notabilis -1 - - -] - - - e - e - e - - - -] = = =]-]-1-]-]-
Idesia polyearpa ol B A IE R I - =] = - ] =]-]-]-
Sinopanax formosanda El I B L I T B sl == = = 2}=1-]-]-]-
Litsea morrisonensis o T e T IR I ]l =]= = = a}=]=]-]-]-

A-7 Rhododendron formosanum alliance
Vaceinium wrightii - Rhododendron formosanum association

Rhododendron formosanum el = = |- = = = <]1-11 -5]- - -|-I&®#4- -1- - - -0-|-1-1-1-
Elaeocarpus japonicus -l1- 14 -}- - - 1 1|4 5 4 1 4f(- 1 5|1|7|- -|- - - -|-|-1-1-1|-
Ternstroemia gymnanthera - - - -/- -1 - -2 2 - 2 3|- - -|1}3]- |- - = =/-1-1-1-1-
Vaceinivwm wrightii - = = 2] & = - «]- =1 - )= - -|-}l5]- |- - - <}=-|-1-]-]-
Lvonia ovalifolia al= = = a]s & & @ a]la =& 2 o 2l - <|-|2)}- |- - = “}=]=-]-]-]-
Myrica rubra -]- - = -] - =1 -}]-1 =« = «]- - -|-|BQ- -|- - - -|-]-]|-|-]|"-
Viburnum propinguum al- = - 2] = - - -] =1 - 1]- - =-|-12y- -|- - - -}-|-1-]-]-
Pieris taiwanensis al= = = 2= 2 & @ a]la 2 2 o 2l - <|-)2Y- |- - = =J=-]-]-]-]-
Myrica rubra al= = = a]= = =1 a]=1 = = == = ]=-[2]- =-|=- = = =}=]=-]-]-]-
Vaccinium d Var. ¢ farifoli al= = = 2= 2 & o a]la & 2 o - - <|1)2)- |- - - -}=-]-]-]-]-

Character Species of Submontane Evergreen Broadleaved Forest

Beilschmiedia erythrophloia 5|4 3 - 4]/]-1 -1 2|1112 -|5 - -|7}-]1- -|- - - -|12]|-1-1-1-
Machilus thunbergii 61 1 - 201- 1 - 1 -|{- 3 1 4 6J]- - 411|1]|~- |- = = =|=|-)~-]|-]|-~-
Schefflera octophylla 5|2 2 6 5|1 4 - 3 1|5 3 1 6 2|3 5 5|-|-(- -|- -3 -|-14]|-]|-]-
Machilus zuihoensis 612 3 - -|3 3 - 2 1|11 2 41 1]- - -|2]2]- 2]- - - -]3 -1-1-
Psychotria rubra P22 = eSS E 2T - - 2] - - - 3]-1-]-]|-I-
Engelhardia roxburghiana 4)|- - - =14 1 1 2 3|6 55 4 4|3 - 5]-|-|- |- - = 4|-|-|-|-]|-~-
Diospyros morrisiana -]- - 3 -2 4 - 2 3/3 4 2 3 2135 3|-1-1- -1- - - -}-1-1-1-1-
Litsea acuminata -13 2 6 5/]- - - 2 1|4 4 4 6 1)5 5 3|6]-|- -|- - - -|3]|3]|-]-]|-
Elaeocarpus sylvestris -1-1 - -3 413 -|]22121)- 4 5|2]|1]- 1 - 4 -|3|4]-)-]-
Turpinia formosana -6 6 6 4]- - - 2 2|11 1 - 4 1|5 5 -]6|-]|- = = = =I5|1]~-]-]-~-
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Table 1. Vegetation classification system of Machilus-Castanopsis zone in central-west climatic
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Association No. 12345678 91011121314151617 1819 2021 22 23 24 25 26 27 28 29 30 31
Maesa perlaria var. formosana =13 - 4 -|]- - 2 2 -|- 2 -1 -131 -121-1- -|l- - = <1-1-1-1-1-
Tricalysia dubia -/1171 - -]3 3 - 1 4|3 4 5 5 2|4 1|-]- |- - 3 =}=-|-]-]-|-~-
Gordonia axillaris -={- - - -6 3 31 -]2 2 - - 1]- 112)- -|~- = = =|=-|-1-1-1-
Ardisia quinguegona -1 1 - |- - - = 1|2 - - 2 -|- - -] =] =« = «]=]-]-]-]-
Wendlandia formosana -]-1 - |- = =1 =111 -1 -] = =|=1-]- -}|]- - - «}=|21]-]-]-
Malus doumeri -1- - - -1- - - 1]- 1 = = 1]- - =J1]-]- -|- = - =]-|-]-]1-1-
Photinia servatifolia var. lasiopetala =1 =« == = = = 1]= 1 1 =« =]= = =]=]=]= == = = =J=|=] ==~
Neolitsea acuminatissima als = = 2= &2 & @ ]2 1 = = 20 - <]|=-]2)- |- - - -}-]-]-]-]-
Hex asprella -l- - - -]- - =1 |- =1 = == = =|=-|1}- -]- - = =-}=-1-]1-]-1-
Casearia membranacea =1 - - a]- - - e a1l - e e a)e e el -] - - -] -]-]-
Capparis acutifolia =11 - - =)= = = = )= = =1 1= - =}=|-]- -}- - - -Q-|-1-1-]-
Svmplocos heishanensis -l- - - -]- = = - -/1 - - - 1= - -0-|-1- -1- - - -{-0-\1-1-1-
Alniphyllum prerospermum s o m owmfim Lo e we T e e e e S]] s e = ] ] =] ] =
Embelia lenticellata ale o« @« a]s o o o ale o @ & o] =2 2|2]A]. 2] & & afa]a] )]
QOuercus tatakaensis 2= = =2 afla = 2 2 ala 2 =2 2 1] = 2]a]=]s =)= = = =]=]=]|=-]"-]-
A-8 Trema orientalis alliance
Macaranga tanarius - Trema orientalis association
Macaranga tanarius -=l- - = -]- = =1 == 1 = = == = =|=-|-|7 3|]- 2 - 1]-1-]-]-]-
Paulownia = lalwaniana als = = a]s = & o a]lea = & a 2l - <|-]-}2 -|]1 - - -}-]-]-]-]-
Adina racemosa al- = = 2]- & 2 2@ a]e & @ o i) = -|-]-8-]1 - - -]-|-1-]-]-
Ficus irisana - Trema orientalis association

Ficus irisana Gl = =« =] =« = 1 a]= = =« =« == = <|=|=<|-PW- = = =]=1=]=]-]-
Glochidion acuminatum -12 - - -]- - -3 -]1231 - |- - -1-|-1- 4- - - -|-1-1-]1-1-
Glochidion zevianicum =11 - - -]- = =1 «]= = = « )= =« 2|-)-|-13]- - - -}-|-1-]-]-
Broussonetia papyrifera als = = 2= 2 & 2o a]la 2 2 o 2l a2 2]-]-}-FF1l- 3 - -J-]-]-]-]-
Zanthoxylum nitidum als = = 2] = =1 =a]=1 = = = = <|1]-}-'2]1- - = =}=-]=-]-]-]-
Meliosma viioifolia =11 2 - -}]- - =1 =|=- = = = == = =}=-|-1- 3!- - - -|-|-1-1-1-
Character species of Trema orientalis alliance
Trema orientalis -3 -5 -]-1-2 -|11- - -|- - -]1]-]13 5]- -5 4|-]-]-1-1-
Macaranga tanarius =] = = =] = =1 =]= 1 = = =] =~ =|-1-NuNNN - 2 - 1}-|~-]|-]"-]-
Aphananthe aspera =l 1 - <= = = 2 |- - - =« <= = <J1|-|3 4|1 2 - -|-|--]-]-
A-9 Zelkova serrata alliance

Pistacia chinensis - Zelkova serrata association
Pistacia chinensis =l = = =] = = - |- = = -« - - <}=-|-]- -|®6 3 - -|-|3)-]|-]-
Murrava paniculata =l- - = =]- = =3 |- = = = == = -}=-|-1- 3!4 3 - -|-|-0-1-]-
Ulmus parvifolia -l- - - -]- - - = -}- - - - |- - -|2]-01- -3 - - -|-|-|-1-1-
Koelreuteria henryi - - - -] - - - |- - - = 0= = ~-/-|-/- -2 - - -|-1-1-1-1-
Rhamnus parvifolia == = = =]- = = - |- « = - <= = <}=-|-1- -|3 - - -}-}-)-]-]-
Rhamnus formeosana a1 = = |- = =« o a]=a = = =« - - <|1]-!- -}2 - - -}-]-]-]-]-

Symplocos konishii - Zelkova serrata association
Svmplocas kenishii =- - - -]- = = = =12 3 - - - - -|1}-]- -|- 66 - -1~ -|-]|-
Acacia confusa -l- - - -]- - = - |1 - = - == - -0=-|-1- 3]l-7 5 -|-0- -|-]-
Aralia decaisneana -1 - - |- - -1 -1-1 - = - - =|1]-01- -|-B&- -|-]-]-]2]-

Acer albopurpurascens - Zelkova serrata association
Acer alhopurpurascens -1 1 - -}- - 2 - 1|1 - - - -4 - -|2f-|- -|- - 5 -|2|4|-]-]-
Ligustrum pricei E R I I B B B A e A R
Camellia nokoensis N EEEEEEEEY R IR IERER I IR IR B DR I I B I
Rhamnus nakaharai als = = a]s & & @ 2]l = = « - - <|1]-}- |- -4 -}-]-]-]-]-
Osmanthus lanceolatus =l- - = =] = = - -|1 - = = == = -}=-|-!- -!- - 4 -|-|-0-1|-]-
Glyeosmis citrifolia ales s @ | = & = ST @ = e wle = w|a]s]e wfe o Bl =] a]s] =] e]=
Melia azedarach 2l = = a]la =2 = e ala 2 s e ala - )]s =] =8 -]-]-|-]"-]-

Bridelia balansae - Zelkova serrata association
Bridelia balansae all = a a]l=s = 2 2 ale =2 2 2 aa =2 a|lafla]s 2= = P a]a]=]=]-
Fraxinus insularis =l = = <] =8 - |- = = = <= = <}=-1-1- -|1 - -'4]-13]|-]-1-
Pourthiaea lucida =]- = = =]- = = = «]= = = -« )= = -)1!-1- -|- - - 3B}-1-1-1-1-
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Association No. 12345678 91011121314151617 1819 2021 2223 24 25 26 27 28 29 30 31
Vaccinium bracteatum al= = « 2] =1 1 == 1 = = <= = =}=]=-|- =-]- - -PH-]-1-]-]-
Seolopia oldhamii -l - = =] - = = |- = = = )= = |-/ -]- |- - - 20-|-{-|-]|-

Character species of Zelkova serrata alliance
Zelkova serrata -l12 - - -1 - - 2 3]- - - - -]~ - -]1]-]2 263G - -1-1-
Saprindus mukervossii =]=1 - 3|1 15 2 |- = = = «]= =« «}=-]-|3 -4 - 4 5]|-]4]-]-]|-
Vitex quinata -l-1 - -]- - -2 |- - - - -]- - -1-1-15 -3 6 3 -|-]|-1-1-1]-
Celtis sinensis =]- = = ] = = =« 2]=- = = = )= = -|=-]-13 -2 - 3 -|-0-!-]-1]-
A-10 Juglans cathavensis alliance

Juglans cathayensis association
Juglans cathavensis == = = ] = = = |- = = = <= - -|1|-]- |- - - -|6}-|-]|-]-
Lindera megaphylla -l- - - -1- - - - |- - - - |- - ~f1|-|- -1- - - -|6|-|-|-|-
Helwingia japonica ssp. formosana ala 2 2 2] e e s a]e e e e a]e - 1] -] - - -2 -]-]-]-
Ulmus uvemeatsui als = e 2] e e e e e e e e ] = 1] -] - - -|EM-]-]-]|-
Hydrangea aspera =]- = = -] = = =« 2]- = = = <} = <y=-|-1- -1- - - -l4y-\|-1|1-1-
Fatsia polvearpa e = = 2] - - 2 )1 & = 2] - J1]-]- |- - - -|BM-]-]|-]-
Trichodesma calycosum =l- - = =] = = =« 2]- - = = <= = -J1}l-]1- -1- - - =-|34-1|-1-1-
Ehretfa acuminata . al= = & a]e 2 & & a]a =& 2 & 2] - <J1]-|- -}- - - -|2}-]-]-]|-
Ficus erecta var, beechevana -3 1 - -}- - -2 |- - -1 1|- - -|21]-]12 2|1 - - -|a|2{2|-]|-
A-11 Carpinus kawakamii alliance

Carpinus kawakamii association
Carpinus kawakamii -l- - - -]/-1 4 - 3|- - - - 1|- - -|1|-!- -1 - - 4 =l 3] -1 -
Platvearya strobilacea =] = = ]- = = =« <= = = = «|= - -|1/-]- -|1 - - -|-14|2]|-]|-
i insulari ]l 2 = ] 2 2 2 ] = o ]85 J1]]- |2 - - <|-DEMH-]|-]|-
Celtis biondii =]- = = ] = = =« “]=- = = = )= = <y=|-]1- )1 - - -|-02!|-]|-1]-
Hydrangea chinensis -2 - - «]- = = = =-1=-1 -1 1}~ = =-J2]~-|=- =]- - - =-1-0131-]|-|-
A-12 Quercus variabilis alliance

Quercus variabilis association
Quercus variabilis ala o = 2o = =2 2 a|le a a = s]a = aa]e|=s 2|1 & = ]-]-PH -] -
Pouzolzia elegans == = = ] = = « 2= = = = )= = y=|-]- -} - - -|-0-02}]-}]-
Coriaria japonica ssp. intermedia als = e 2] e e e e e a e ] = el 2] - - -]-]-B8 -] -
Elacagnus thunbergii =]l- = = ] = = =« 2]- = = = <} = <y=|-1- -1- - - -]-41-02]|-1-
Stachyvurus himalaicus =l- - = -}]- = = = |- = = - |- - -|1|-]- |- - - -|2!-13]|-]|-
Zanthoxylum ailanthoides a1 = = 2|2 = = = 2|2 = = = =)= = ==J1]=|= == = = =|=0=02] -| -
A-13 Alnus formosana alliance

Alnus formosana association
Alnus formosana =l- - = -] = = =« 2]- - = = 1]- 3 511}]-]- -1- - - =|-1-1|-19]-
Debregeasia orientalis al= = & 2] e e e a]e 2 e s a]e - 1] -] - - «]-]-]-]2]-
Boehmeria densiflora -1 - - -}- - = = |- = = = /= = -|/=-|-!1- -/- - - -|-!/-|1113]|-
Clerodendrum wrichotomum L I e ) T I oy ey i |
A-14 Pinus taiwanensis alliance

Pinus taiwanensis association
Pinus raiwanensis ale = = 2|7 3 6 3 == = = = 1]= = 2}=]2] == = = =]=]=]-]|-B&
Deutzia pulchra - = - a]s - e e e e e e ] - -1 -]- -1 - 2 -|3]4]|4]|3]|5
Tetradium glabrifolium -l = =« <} - =1 <=1 = = <= =« <J1|-]- |- = = -|-13|5 5
Callicarpa formosana =]z - - -2 - - 2 2|1 2 - 1 == - =J1]|-]2 -|2 - - -|3|1|4|5|7
Celtis formosana -4 - - -]- - - 2 1]- - -1 =-]=- = =-J2|~-]- 2|2 4 - 1|5|4]-]|2]|5

Constant companion species of Machilus - Castanopsis Zone

Glochidion rubrum -l12 - - -1 12 2 2|1 -1 - ~-|3 4 -|J1]-]~- -|3 - 4 -|-]4|6]|2|5
Litsea hypophaea -3 2 - -1 235 1|1 -1 - |- - -f[-|1|5 3|4 2 4 4|-|3[-|-]|-
Lagerstroemia subcostata 414 ¢ 3 2|4 - 3 3 3|1 - - - -|]=- - =|1]|-|3 -1 - &6 6|-]|-|-]-]-
Cvelobalanopsis glauca -j11 - 2- - 222|111 - -|]-125|-]-]2 -|4 - - =-]-|6]6]-]-
Styrax suberifolia -1 - - -|3 4 315|223 2114 - -]-|-1- - - 4 21-11)-|-]-
Syzvgium formosamum -/121 - -]- -3 3 3111 - 1]-1 -|J1]2]- 2|- - 4 -|-]12]-1-]-
Mallotus japonicus -1 - - 2|4 - 3 2 1|2 2 -1 -}~ - =|=-]-|- 2J1 3 - -|5]|-]-]-]4
Rhus succedanea -3 - - -1 312 2|12 -1 ~-}J-1 -|1}-|- -J-3 - =-|2]1-|-]-1|-




SRR~ KO REE SRR
WP Rt RER ~ AR

A-1 KATHEEEE (Ficus septica alliance)

A A RITEVGELB00MEL T - A5 1
S 2 AKHE (lowland) B ILIHE FIERIac & - &
TS A AR B AR R AR TS 2 38 77 (ecotone) © HH
B ARAEE 5 B 2 i > 32 B AR B IR AE i
VT NFSIRIZA T - R 2 B N RO £ 22
. HATKZ EK AR (secondary forest) © A&
HEEE L

L RKIER-KATHEFERE (Machilus japonica var.
kusanoi - Ficus septica association)

BEFRF EHErEHE - KREM (Machilus
japonica var. kusanoi) ~ K 17 ¥ (Ficus
septica) ~ & fid(Machilus zuihoensis) ~ JLEMK
(Ficus nervosa) ~ 541 7L(Ficus fistulosa) ~
IS (Ficus virgata) ~ B#{EH% (Ficus variegata
var. garciae) ~ M IEEM (Ficus irisana) ~ fi %
(Bischofia javanica) ~ B A f/(Dendrocnide
meyeniana) -~ % 1% (Ficus superba var.
japonica) ~ 5 (Cinnamomum camphora) °
HIT A SRR Z RERE R A2 7 -
KREER- 3 PIFERERE (Machilus kusanoi - Ficus
vasculosa association) (%] 1980) °
LB AERETEA

ARBEF AT A I800MEL T - - BRF
B2 ERE  BEEAET WM ZILR » |
P GA#E S RSB » AR 2 IR o R IR
BN > BEWEZEXE » 2EEMK
S o HEE G OREOT S Al g X - B T
15-20m - 3 30m - R 1£20-60 cmZ
il > LS ~ REEMIR R R B 2 B8 E -
F G55 IfE(Machilus thunbergii) ~ i ~ Fit
18t ~ ¥3fi(Beilschmiedia erythrophloia) ~ % i
HEH# (Phoebe formosana) & i RHAEY) » 8 4E
M~ WRTERS ~ A SRS BB R IR A

g REMTAERE ) 4

(Schefflera octophylla) » ¥ E A K EE— g i it
Z EE e S e e e R 2 AR 2 s I S
i s B j@EhE s/ NG R > &EAIEE10m
2 1E6-8mfHl » LIFEREZL ~ JUEIR ~ RATHE
EHBEBET s FEEEBEAREAILEIA
(Psychotria rubra) ~ (I # HE (Helicia
formosana) ~ 1111 (Maesa japonica) ~ L%
<4 (Ardisia cornudentata subsp. cornudentatay)
& g LB VE SR KRR T o AREE
LR BB AREBRA N E Y % - AE
fELR o TEKPZEM > ERIEEE
T8 4 H P At et (KT 7% 22 LI (gap) A AT LAZE A=
SEHT/ING P DL/ Mt 26 2 BEEE (patch) 7047 ©
SRR IR EE - T I PRTEERBEIRAT ~ o B
SRS B 3T S A IBE L — 7 > Y4k 800mLL
TBEERE -

A-2 BIEHEAEREE (Phoebe formosana alliance)
AREE T e AR 2 AFE - 43
M RAayl ~ dbdEg ~ HAE - BiE—7 -
AREE T S R AE R - AR R RS-
BEHER AR ~ LM -GE A - K&
-GN ~ K-S E MR
JRAT R AR - R IR S AERE - K5
fEE LS mE » Bt 2IEREA > B3
ELgipeiiK
FEE R E0E - S HER - (I B (Turpinia
formosana) ~ & &8 (Lindera communis) ~ fL
= (Lagerstroemia subcostata) ~ £ 15 45 Jiif
(Oreocnide pedunculata) °
FEER o EFE - B2 B (Ardisia virens)
=3} (Pasania hancei var. ternaticupula) ~
I Z5& & (Radermachia sinica) ; 7. % fif
(Neolitsea konishii) ~ #@&#H (Citrus tachibana) ~
# + 8 (Prunus zippeliana) ~ 1117 Z (Murraya
euchrestifolia) : K#EfHE ~ 7k I (Saurauia
tristyla var. oldhamii) ~ fH & #5 K (Eurya
strigillosa) : AKZE{HE(Pasania kawakamii) ~



G I 4E 8(2) + 53-85, 2006

%5 K (Perrottetia arisanensis) °

Phoebe for mosana association)

BESRM B - BEESS - =Fh
M~ R o
FEROIIRAETER - BEHEN - LS - BESE -
[IZE ~ H %4+ (Mallotus paniculatus) ~ £ B
£
HITASCRR Z AR 2 7 -
L7 8- 5 1+ #A 8! (Turpinia formosana -
Mallotus paniculatus type) (¥ Kz #k 1997) »

L 55 - R AR ZR R ar 28 (R o bk 1997) ©

7Bl 507 En A (R KAk 1997) o
EH AR

AHE % /3 A6 1K 700-1,200m > PE R PE L
Mg > REBRA BT 0 DIIRES - B
e ~ L5~ RIS (Rhus succedanea) ~ 1113
Jift (Trema orientalis) ~ 71 ZE i ~ /& 3% 1
(Cryptocarya chinensis) ~ = 3-8 ~ K Tqf
(Schima superba) ~ #(Zelkova serrata) = >
et J& = 15-20m > T @B ILEFE ~ REE
Jit > AHFVIMERE L » R g S AR
B oo D)= S| M2 A AR 3 BT B 45144 0 B
nlfERE— RAFIRI - BEREJIZER LIE > B
AR BB o 3T R ER T
KRIEAR - FEEELE ~ BEHENE - TLEMEHIR
DL FREE R > LA e AR Afar HIREALL 1 B+ 45 Wi
Wik HERR < BB o 68 fa AT /0 B 5 1 ot ol
T2 RIS - @i -
WA kIR EYIE : % {LH H 7 (Podocarpus
fasciculus) °
o3 AT Hh BE R 3
1,100m -

BAayiE > Wir00-

3. ILEM-EEHERETE# (Neolitsea konishii-
Phoebe formosana association)

FEER F SR - TR ~ AT o

REAURAAE - GEHER - JLS - AR -
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[ [E
AT A SRR Z FERERI 476
HEHEE -5 L& B (Phoebe formosana
- Turpinia formosana type) (4 1992)
EE R AEREEAE

AREFE /P 1R 500-1,000m > BREHIE A
BZMETE Fo R e o PRk BT
BRIERE IR - B RONCZEIHAES5% LT « ARt
BhEELE - BEMREEIEE K » EELEHE
HefE ~ IIEE -~ USRE - B 2EEA
it Jg EA2P - F15-20m © [LIF4 A (Meliosma
rhoifolia) Z & 2 A=A /30 - BRI/
B > HAhA BT (SRR S B IR AT e
MEREEYE : M ~ FHIE(Eustigma
oblongifolium) -
Sy AT BEEREE ¢ FE PR E BRI BRI T -
1R 760-880m °

47K N-EHEHERRERE (Saurauja tristyla var.
oldhamii-Phoebe formosana associ ation)

RERM) E RO - KN ~ KIER - &5

faf ~ FHEMRK - #fE #8K(Aralia bipinnata) °

RESAURAME - BIEHER - LS - IBEEE -

IIFEE ~ KIFEARE T (Litsea acuminata) °

AT ASCRR Z RERERL 447 -

KRIERG- 111 & E- RIEARE T EF 1 (Machilus

kusanoi-Turpinia formosana-Litsea acuminata

domin-ance type) (¥ 1984) °

VLA -f AR JEEE# (Schefflera octophylla -

Machilus association) (] 1980) -

£ H MR AERHEA -

AFEH# /1A 700-1,200m » E A [
- BREEAG SR - wORfE DLUILAEE - KIE
AREF -~ REME SEE - TEAGEM
fid ~ B E #(Prunus phaeosticta) ~ %) ~
HEHR ~ ZKZ I ~ A ARSE - MR TRERE
EIERZ ARG -

Sy AT R B ¢ fa R K R R S R R AR
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900m : M7 ILATERR —Tr 2R S - BRI
BOE M T ETE 2 RIS -

5 REA -SSR (Pasania kawakamii
- Phoebe formosana association)

) 2R - REEHE - AR A -
REFROUFRAETER - BEHERN - JL5 - JBE5E -
HEELHE - REARE T - (REZFEM (Machilus
japonica) °
AT A SORR 2 AR A4 i
REER S I-E MR (Pasania kawakamii-
Phoebe formosana association) (2| kMl 1975) -
L R AERETEA

A% AT AT 1,000-1,500m 2 [ > Hl
JEB A HH R - TR B UL s B 2R AE AT BH Bl PR H AR
MEEYIE » TR TER o i g DL
KREAH - GEMmEE T > MEEM - 2o
#&(Lithocarpus lepidocarpus) ~ /L= ~ &4
# (Lithocarpus amygdalifolius) ~ J% 3 f4
(Cyclobalanopsis stenophylloides) ~ = 3} 4
M ~ 8 B - (Sapindus mukorossii) ~ fEfEf ~ &
f##5f (Trochodendron aralioides) ~ K #EfiE ~ £
HARE T ~ fRE(= (Joanea formosana) ~ TP
(Mallotus japonicus) ~ [IZF[ES : #EAMELIE
BE S8l £ i £ BELAH B ) 7 o ASHEEE R KA
AR e g A D B T S Bl At e 2 AR
= B g B Kotk [ et il 2 1R 2 s AL 43 A
BRF AT RpRE S AT -
o A MG B EE - JEUELL PRI - 1K1, 000-
1,500m °

A-3 A EEREE] (Pasania konishii aliance)

AREE I M T M R 2T
SRR A2 MRS AR LR —
o AREE AT RS RERE - RIS AERL S
fof S B~ - R AL
R M-I MR~ = AV - O o
L YrEER R SGEVEE TS

g REMTAERE ) 4

FEEITORHERE - (%S 44 B (Pasania konishii)
JUEiR ~ B3 - B EE KRB F(Litsea
rotundifolia var. oblongifolia) ~ & # 7L ¥4
(Pinus morrisonicola) ~ 1 % (Cinnamomum
osmophloeum) ~ %L 57 (Styrax suberifolia) ~ F
AR (Rhododendron breviperulatum) ~ & Py s
(Litsea hypophaea) ~ [lI # #& (Gardenia
jasminoides) ~ #XF:fii(Diospyros eriantha) ~ &
8 A7 (Syzygium formosanum) ~ 8 (Ardisia
sieboldii) ~ 7K & (Wendlandia uvariifolia) ~ %L
F#&:2% (Miburnum formosanum) ©

HEM bR A8 98 (Ormosia
formosana) ~ B AR : © 1 (Sapium
discolor) ~ P Eifif (Randia cochinchinensis) ~
-+ #f(Cryptocarya concinna) ~ 77 f(Nageia
nagi) - #4EBE (Schefflera arboricola) : [EIR &
] #4& (Cyclobalanopsis globosa) ~ } §8 {1t
(Rhododendron ovatum) ~ I 7E (Prunus
campanulata) ~ &4 (Fraxinus insularis) : =
il % (Melicope pteleifolia) ~ & # & f#
(Calocedrus macrolepis var. formosana) ~ Rk}
ZK(Homalium cochinchinensis) ~ [LI&EA#I(Litsea
cubeba) ~ /| M5 (Broussonetia kazinoki) ~ &R
(Melanolepis multiglandulosa) ~ K& & 4%
(Lindera aggregata) ~ [l #li (Champereia
manillana) : ¥} #(Cyclobalanopsis
pachyloma) ~ H A [11Z%(Camellia japonica) °

6.75 {8 AL T 18f -3 BE 4 M BE #  (Ormosia
formosana-Pasania konishii association)

RS 1 B 0 - 5 AL S8 - B
A

R AERE - e - JUBIR S B -
H5+ ~ fEEEARE - - EREWE - A
FE ~ ALEZ ~ RIS ~ &8 — I (Pinus
taiwanensis) ~ B A M - KIEFL(Gordonia
axillaris) °

A ASCRRZ AR ER 4 7 -
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B MR- EAL T -KIEZRE (Pinus
taiwanensis-Ormosia formosana- Gordonia
axillaristype) (£ 1992) -

R EREA -

AT 537 21 500-800m > PHECFEAL
Mmoo i o fERE EIE S A EA K
B8 TR K& AR AN E A R e g - H
A RE 5 ~ BPM ~ B8~ A - AL ~
RIS YIRS R 2 KE AR - T @
LLG AL TR ~ REAZRS S8 > WA HMEL
%~ LS - EAD - [EREMISE - T - ko
(Elaeocarpus sylvestris) ~ B [ & &7 i
(Daphniphyllum glaucescens ssp. oldhamii) ~ [
#L i (Diospyros morrisiana) ~ LU ESE Bk
i B2 14 At e B 2 fR A - EL N ERAR R - A
[EFEARE T ~ FERALES ~ JUETAR ~ /INFE LRI
(Itea parviflora) ~ ¥J'&{F(Tricalysia dubia) ~ ft
#iT 7€ (Callicarpa formosana) ~ /) B 7% #if
(Syzygium buxifolium) ~ #8548 ~ sk Biiot &g
M RZ 2 RANEY) o SR CZ &R ~ /g
WrE > Mgt 2 YR S o EEEE R
b VE ST BRAS T T e R B2 o2 ok el S
B R o e S R K] e 3 A AR R SR BE TN
B RFEREr e T e s A A o
WA kRBEYE - G e -
SRAT R EREE - R kK R 0 YR 530-
580m -

7. HAA-THEES BEREEE (Sapium discolor -
Pasania konishii association)

RER ) E BRI - A0 - P~ A
(MEEIE

FESERI R AT - WEE A8 - JLEIR ~ B35
+ - EEARE 7 - FEUIRGEMIEE - ALEZ ~ K
HAst -

AT SRR Z AR A4 7

F#3-/ NP FC AT B (Sapium discolor - Pasania
konishii type) (& 1992) -
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R E R AERECAE

AREHE S A AU H400-700m > 3 FE AR
ZAEMRECR s Y L EHEREE ~ {bE RaF
LTRSS - AR MU BT ZE
H @it DA ta 5 82 TS ml
Eol s bElRBa st BSEGELEN -
H5EF ~ G T IEN - A RIS 1l
Jif ~ {7545 (Alniphyllum pterosper mum) 2 e #s
W Z B RS f B 2 AR A > 1 JEg /s ARBR LA
ORI WAL M2 PR > a1
IR PERZ A~ R ~ IUALAT ~ = b 8%~ &
¥~ REEZ ~ iREM ~ A ~ ALIERT (Helicia
cochichinensis) ~ LA -~ FHREIEAEE - ERE
HFRIEE - BEELE B - K (Castanopsis
fargesii) ~ EEM ~ BUAEE K R (Symplocos
stellaris) ~ #ft(Engelhardia roxburghiana) ~
FIEM ~ FEMNG o & B R 5 T St e s
il o TR 2 H AR R SR R -
M SR BV « GERLER -
O3 AT M BE B EE - EEX kSl - 1§ E400-
590m -

8.[E R 5 W HE- T IS G BERE#% (Cyclobalanopsis
globosa - Pasania konishii association)

FEE) 2R - [BIR BN - SEts -
HESIOFRAERE - s B - JUETR ~ B~
37~ IEERET - TAWEFLE -~ K
B
AT A SRR Z BRI A4 i
(B 2R 75 M-/ |\ PE [C A 5 (Cyclobalanopsis
globosa - Pasania konishii type) (B£ 1992) -
B AEFEAE

AREHE S AT AU 400-900m > 111TH ~ B8
TE R BT 2 B AR TR 2
[ o TR LLIE] 5 A B 5 e S
o WEE DEEB VI 2 G G
EAEM - H3T -~ FilZ KGR - HigE
S EEEAE T - 58S g LA
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1 ~ FA] B (LT ffi(Car pinus kawakamii) ~ A
BEAE ~ LS - N T K E T (Neolitsea
parvigemma) ~ [ B TE ~ & Kl &
(Cyclobalanopsis glauca) » ilfi f# 4 Hi B A
ff ~ A - LB B (Firmiana
simplex) ~ 551 (Adinandra formosana)
#f, & (Liquidambar formosana) ~ FH ¥ &
(Mallotus philippensis) ~ BLEC R ~ B 77
(Ternstroemia gymnanthera) ~ 3¢ ~ ¥ 5 #K
ERIE - NG - A SLETR ~ BEEIEE
ARET ~ HAZ H(Ligustrum liukiuense) ~ &
WS ~ B IRAE ~ FL 28K ~ BEIRALAS ~ (L
HHE - MIEEER IR ~ FBIRTE ~ B ILEIE
(Maesa perlaria var. formosana) ~ /NMEEHI] ~
SKBRAE (Vaccinium bracteatum) 3 - HAE AR
AP DIt BEVE R R s T - X
P& ERATE MR S
o ARG R
770m °

A KK > I 485-

9. = JIEE - ZE L MEEE #E (Méelicope pteleifolia -
Pasania konishii association)

FEFIE SR EE - W - 58N - K

BEA S LEAM ~ /g fg! ~ &PR ~ REBEE -

(L o

FERIOFRAERE - s B - JLETR ~ B8 -

H3F - IEEARE T - TWEFLE -~ K

Hgtst o

TSR Z BRI A4

f& fet -7 &R R RZ M Ak B (Cinnamomum

camphor a-Daphniphyllum pentandrum type) (%=

1993) °

ZRAOM-58 — EMMKAE (Pasania

rhombocar pa-Pinus taiwanensis type) (2= 1993)

F1 51—/ Vil 5 YRR AR (Mall otus panicul atus-

Litsea kostermansii type) (2= 1993)

(L1 25 Jiifi- 530 7@ EE % (Trema orientalis-

Mallotus panicul atus association) (%] 1980) °

g REMTAERE ) 4

EEH AR

AT 53 A FR 14K 500-1,000m.Z bR 38 5%
BORTR A o BRI A v A ~ RS Bl R
FERFBRTGIEEZ KA o A FHLZHEo-
40° > EAZRL-58 0 B RICZEIN50-70% 0 E
e 221525-60% - L g EEBEE A5 T -
G BEN ~ (-~ FHEIEE - e &
fat ~ IR ¢ (Pasania synbalanos) » T /& LLIL
AR ~ P~ LAk - W - RE 5%
B o BT - B IEN - E iR R
AR R A o T g RN A H A
MERS o 22 R - Soall - HEEEIER - F
W ~ =sp 8 ~ SR 2 RHEEZ [ I8
G e
MiA MREVIME : REREE ~ REPR ~ Fit
1t ~ B#E% % (Malus doumeri) ~ B EH. 5
fét ~ B2 (Taiwania cryptomerioides) °
Sy AT EG EREE - IR E RS o ik 700-
810m °

10. 8 - TE 4 £ #% (Cyclobalanopsis
pachyloma - Pasania konishii association)

FEE 2R - P - HASISS o
RERIIFR AR « W TE A B~ JUER ~ fEEI5E
KET -~ BIERFMIEE - HANFE - AL ~ KR
fof ~ A o
AT ASCRR Z B R4 7
¥ |- B4 2 #A 5 (Cyclobalanopsis pachyloma
- Styrax suberifolia type) (%% 1992)
EE R EREA

AREHE /M7 21 K 800-1,100m » T4
ZBENE IS b FEOETE - &% a2
Wt > BEERY30° > AR 24 4850-80% L4
V72 EKI60% o [RIZ S FENE < 21w | >
LI REEREERZTHSR - LR}
B~ TPk - RLEZ K 5 fll(Acer serrulatum) £
£ TIEARALDOGHEABE - FEFRTE o &K
FESR AN BENGRERR - B AH B fet 1 25 5 1
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FelRtE o (HARE b B OCK o ANER IR N
At g AR FLBR > R DARR M I J 5 P A6t e o2 il
FHEF > 1 ATAERF AR AR AL o

A kB - RS ~ FAHEIL - 58
P -

A BREREE - R BRI A L
#$4:820-1,080m °

A-4 KB (Castanopsis fargesii alliance)
AREE A H A ~ LR ~ Babt
—itr o AR LT @ fok R SE AR o SR 2 5
EEMAEEE - AT FESIEREEE - o3 R B
- KT ~ ORI - K BEMI eSS ~ 15
N BE IR AR - K SR 3 ~ BRERSE PR IS - J fgafal E
B~ KEHMG- KA RE S - KGR DLE S
et B v A > BITEME > il
HULZ REARMR > PIfdEAH A 3 26 o3 A R BRAE H
PhlE & forfE o
BHEAAREME : KT (Euonymus
laxiflorus) ~ KEEM[ ~ JEaEkE ~ /NEESRIR ~ 25
o ~ &kt (Meliosma squimulata) ~ [B3EX
(Ilex goshiensis) ~ #y & {F ~ #f 5 B
(Cyclobalanopsis longinux) ~ %5 J& % 7 #
(Pasania harlandii) ~ & £ (Cinnamomum
subavenium) ~ % ZE# KE T (Neolitsea
aciculata var. variabillima) ~ FE1E ~ FIfE
(llex formosana) ~ EIUERESF ~ ILFEIR ~ FisE
JX A (Symplocos soncharae) ~ FLIEM ~ B 7%
(Pyrenaria shinkoensis) ~ /NEEfSf /T (Ardisia
guinquegona) ~ A EXH (Ilex
lonicerifolia) ~ KA (Ficus formosana) ~ fH#7
K (Blastus cochinchinensis) ~ X % K J&
(Osmanthus matsumuranus) °©
BEE A o Ae fE o 22 R B - BRI R
(Castanopsis cuspidata var. carlesii f.
sessilis) ~ KIET f#(Castanopsis kawakamii) ~
B2 (Limlia uraiana) ~ F %14 ¥ (Pasania

nantoensis) ~ Kk E & H & (Podocarpus
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nakaii) ~ &% 7 H %% (Antidesma japonicum var.
acutisepalum) ~ JE R IF (Camellia
furfuracea) ~ #IZE LI (Camellia salicifolia) -~
%% TR o (Euonymus tashiroi) ~ B E(HEG
(llex pubescens) ~ #%¢F (llex rotunda) ~ #{E
A EEAR (Helicia rengetiensis) : il 7 f#
(Castanopsis eyrei) ~ FEE KM (Embelia laeta
var. papilligera) ~ B3 % £ (Lasianthus
wallichii) ~ $tAKAEE F(Litsea acutivena) ~ &
7 [ZFE L (Pachycentria formosana) ~ 1 G bR
ff (Lasianthus curtisii) : 5 i FE K K
(Symplocos congesta) ; BiERk#E SR 15f (Lasianthus
fordii) ~ B (llex ficoidea) : KHHIFE
(Myrsine seguinii) ~ & 5 2 (Dendropanax
dentiger) ~ H A% R #f (Lasianthus
japonicus) ~ H A ¥ (Microtropis
japonica) ~ FALEH HE ~ #AURE (Vaccinium
randaiense) °

11 B O] R -k BE AT BE 5% (Castanopsis
cuspidata var. carlesii f. sessilis-Castanopsis
fargesii association)

R L R O - BERIE R - R3S R

EROBE S BN - MO tkEE

B EEAAE  ERLGE - OIS~ 2=

TR~ BMEWREG -~ EAE - HCIEE

iR -

RESAUMR AR - B ~ BATE IR ~ /NEESR

f o~ BEAC - BT ORE o Rk EEX

B S - R - KR KB -

AT ASCRR Z FERERI 47

B AC - R BE RE- LB #351U (Engel hardtia

roxburghiana-Castanopsis borneensis-

Castanopsis carlesii var. sessilis dominance

type) (¥ 1984) °

BRI 5 - 5 3 Ao - 4 S - 22 R A g e A

(Castanopsis carlesii var. sessilis- Beilschmiedia

chinensis-Cyclobalanopsis pachyloma-Pasania
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rhombocarpa subtype) (¥ 1984) °

RLAR- PUfti £ C- KBRS -H SRR AT (Machilus
thunbergii - Rhododendron ellipticum -Gordonia
axillaris - Elaeocarpus sylvestris subtype) (%
1984) °

B A% - KSR -1 LB HR -/ NP A g R Y
(Castanopsis carlesii var. sessilis - Castanopsis
hystrix - Helicia formosana - Pasania konishii
subtype) (¥ 1984) -
EH MR AERHEZA -

AT az £ B A7 iS4 500-1,500m -
BN R TR Z MPRE AP I S IR AR Y iR HH
I E 2 C R 73 B I - 2 Rt e (1
Il R sE EE M R R BT B 0 2 RIXMERE - BIgH
Bl ~ RIEERE ~ JEEE - & - B
it - R¥EAKRE T - E T (Elaeocarpus
japonicus) ~ ¥EFHE ~ AR~ SESLEE - RRAE -
INBESRAE ~ ZE R B RERTOR T T L]
FHAE - 5o J 5 15-25m © (i B %A i ~ A 5
A~ A S IR s =S E B
T8 P T AT R R B 15 R T ol S 5
oo TS ELSE ~ IIALH - &M
(Illicium arborescens) ~ [HHEHR ~ Gl T
8t ~ B {7 -~ Pt {€E (Rhododendron
ellipticum) ~ JBEM - 7§ RBHEEE - MR
MEME ZEXZ - RHEERRE -
e MR E YR - REAKEREL(Distyliopsis
dunnii) ~ 3EIEHFHA (Eurya rengechiensis) ~ 75
MEAE - BkEEHE - mf o~ BIEELss
PERILZ -
Sy AT BEEREE ¢ RARIIIK - HE EE R T
B H H ¥ JE 2 38 B4k i > ik 700-
1,400m -

12. RIS RE- K BT RES: (Castanopsis eyrei -
Castanopsis fargesii association)

FER ) T R O« SORIE R~ R ~

[E TSR PR A ~ SRR+ ~ S /EEEAC ~ M

g REMTAERE ) 4

K#E B ~ g8 & UK K (Symplocos
nokoensis) ~ 5F % (L #L (Rhododendron
mariesii) ~ ZRFL 7K AR (llex micrococca) °
BERAURAERR - &M~ FEktE ~ /INEESR -
wAC - BIEETORE T - Ak - FERF - M
BT~ BESRME ~ RT 8~ KRR o
AT A SR Z R 24 7 -
FHHE-HE0 - (Cinnamomum randaiense -
Mallotus paniculatus type) (2= 1993) -
BB AEAETE A

AR5 53 AT > H800-1,600m » 7 JE5-
40° > HZYHEA - HOR2-58) 0 BRI
1550-90% » 5 V(22 1845-85% » AFfHE /e
ZIBBBIEAEL - T FE - BT
RERE T - RS - SEHRE T - 3
R~ ALK ~ B8 \A > TR E
7~ JLEAAR ~ /NEEFRIE ~ RINEESFHE -
B~ R e R 2 AR ) A g A 43
1 B~ BEERTORE 7 - BEREESE 2K
RIl2 BAEE 2 S I 53 AT o
Ma BB YR - 8 KE (Cunninghamia
konishii) ~ SEHEMAIGA ~ K5 HEE ~ FHHEAE
KEIAR ~ LS - kEEHTE -~ Mk A
-~ GEER ~ GEZ -

s AT R FR - B AR EH bR M 5 1 1K 800-
1,600m ©

1345 fli BE JK R -k B 7] §F & (Symplocos

congesta - Castanopsis fargesii association)
FE ) 2 B O - A AR~ (R R A
(Diospyros oldhamii) °
REER AR &k ~ JERE ~ /NTESRAE
wAl - BIERORE T - Rk EEXE W
B~ SESRME - KT~ KR -
AT ASCRR Z HERE R A4 7 -
EHH-E G HMA! (Cinnamomum randaiense-
Elaeocarpus japonicus type) (%& 1992) -

&£ -B 0O 4 B A (Cinnamomum
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randaiense- Michelia compressa subtype) (%
1992) °

2 -5 8§85 A (Elaeocarpus
japonicus- Rhododendron formosanum subtype)
(4% 1992) -

BIERE F- R IKEEEE A (Neolitsea
acuminatissima-Castanopsis carlesii subtype)
(5% 1992) -

L - K fE Ak A (Diospyros oldhamii-
Castanopsis carlesii type) (¥ 1992) °
AEH AR -

AT 53 AT 214 1,000-1,600mZ (L4
M - BgJES-20° > LIRS ES1-30K 0 REZE
1560-90% f% [EL 4 S/t 22 18 £.60-80% ° [ LIEF
M~ ED - SRR T EE - REARHE
T~ BEALEE - FE - R - RERTER
(Castanopsis cuspidata var. carlesi)fs =+ » /&
EERI12-18m > T @ ARHILUGEAF ~ /R
i~ BGHRIE IR ~ G#E A~ a2
B~ RTEKGEGHET - R
T 28R B S IS4 BRI RAE AT 1
WS FH (climax) il B o
A R EYIE « FHHEAC - BRI -

I3 AT MG R - R ERMEEIK1,000-1,550m ©

14. BREREE PRS- K g % (Lasianthus fordii
-Castanopsis fargesii association)
FEEER E ER BRE - BRERFEPR BT ~ S 1M
RESERAAE - T~ BGHZEIKR ~ /NEESR
fE o~ HAC - IR E T - s EEX
B EF - HEREE - R KBRS R
EARE T - 85 -
AT ASCRR 2 REREA 2 7 -
REEARE 7-7LHAAE (Litsea acuminata -
Schefflera octophylla type) (F8 Kk 1997) »
JE -y LR R A (FE B AR 1997) -
FBEREE - iEanal (FE Rk 1997) ©
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RERE - RS Csan A (s R
1997) -
B AERETEA

ARFER I 53471/ 1,000-1,500m - B Atk
Mtz big - g e RERE T -~ 1§
BELG ~ BEIRAE - FEMIAN - SRR - AR B
fo ~ BB EWHLEB (Meliosma
callicarpaefolia) ~ &0 ~ IIEIE] ~ Rfp ~ k
M > B8 15 - 20m > AR REEARLLE L
B s RIRERBIE AR R - RERHE
T~ BBELE - JERE > BRI BT R
TR RAT - SRERIE AL K L2 [E DU M
KEsE > EiC ~ FEHIAE ~ B0 (Michelia
compressa) ~ HESRBE ~ KA ~ KM R HF R
B oA AN EAE > B/ T (HH BN
SR AR BRI IR & T A LR
IINE AR LU R - LB A A - A R
DB IR 2 A o
M SR B « FHAEAE ~ BRI -
SrAT M EEEREE - S A JuMb s gk 1,100-
1,400m -

15. KA - KB EE#E (Myrsine seguinii -
Castanopsis fargesii association)

RS B 0 - KNG - BER2 - H
AgEPRIG - HAEE Y - BACEHT ~ #K
B ~ HEALEE T (Skimmia reevesiana) ~ 3K
7K (Symplocos caudata) °
BEROIFRATE - B - BIEEKR ~ JEa%
M~ NEESRAE ~ AT - BEEERTRE T - [HIEE
% ¥ (llex goshiensis) ~ fi'H{F ~ BEREE - KT
T~ KJEM ~ S HR(Rhododendron formo-
sanum) °
T ASCRR 2 AR 4 7 -
B SR -5 ¥ fE S MR AL (Cyclobalanopsis
longinux - Rhododendron formosanum type) (&
Kbk 1997)

BHE S-S ARG - K HA AR - Rk fe nE 28 (R R R
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1997) °

I I AR -SE AR A (FE R PR 1997) o

B AR A (R bk 1997) -
EE R AEREEAE

AR A1 LU R BERR A > VK 1,200-
1,800m - |- e fof fel B R ~ FEMAIAR ~ AAE
KRG ~ #HAE ~ fkmE -~ IE R L
(Daphniphyllum himalaense subsp. macro-
podum) » AR T EEARDIBRERZEPR 1 ~ 1%
A~ MERI{R 4 fE(Damnacanthus
angustifolius) ~ F#E AR ~ HAZERE S E >
[ REARTY L s BT T e o BIESRE 5
WA ~ A~ BEAC - BEAER S RIS AT
FC B R B B AL ES S LR T R i
B FEME - AN o Rt B E R
Bz Rt E  RHARE ~ Rke G 352 R
S B 2R IMER - RS &
oo FIgREER VB ZEEEE R GE T
BERL RPN E/ N D -
WA RREYRE A HF - HHEE -5
SrATHIEREREE - B YU - YEE1,300mZE
I 8,2 1,834m ©

A-5 B X JE FZ i B (Daphniphyllum
glaucescens subsp. oldhamii alliance)
AREE AT H HE ~ B0 0 B
(L it Ak REI IR AR > AR ] o0 125 3ME B
% 0 or IR PRIE - TR R S A ~ 7 AR
BRLIC R B AR ~ & A A - B EC R BZ A RE
% o AREE R T 2 AERE - SR Bk
R - A ORI T AV B
Fitgf
HEE R - BRI i ~ RS RE +
(Litsea akoensis) °
REEAY bR - SRIEME ~ 2R84 (Tetradium
ruticarpum) : & ### (Machilus zuihoensis var.

mushaensis) : S5 o

g REMTAERE ) 4

16. PR EEME- B IC IR B fid BE#% (Cyclobalanopsis
stenophylloides - Daphniphyllum glauce-
scens subsp. oldhamii association)

RERZH L BRI - PR - DaoRed -

REEAUfPA AR - BRRR R ~ (I&E ~ RIE
B O - HESRME S RERORE T -

AT ASCRR Z FERE R4 76 -

T BE - IR I PR R e - R BEOK B - 18 35 A

(Cyclobalanopsis stenophylloides var.

stenophylloides - Daphniphyllum glaucescens

var. oldhamii - Litsea acuminata dominance
type) (35 1984) -

B H AR

AHERE /M A1 1,100-1,500m > HiZABENR

LI I PRIIVRE o b Fe AT DU B

HRESHEE . SAINEE - REAE B

ECJE Rzt ~ e 2 fE (Acer albopurpurascens) ~

(AL AR 2E - 28 g AR E BB ~ 7

HAREF ~ KA ~ SR EHH (Pittosporum

illicioides)tA ik & =g & &8 ILAESE ~ JLEN

AREE o KRR ST HEFENRRERR - 42 2 HH Bl

et 72 5 1 Sl Bl A (HL A St OROK > AN

DRI/ NS i B e AR A LB > R DA b Jg 5 1

fotte 2 Tl P82 - 10 TR AR R AR A

M B R EVIRE « FHFHEAE -

SIATHEREREE ¢ S K IR R S B W

#1,200m -

17.75 $E M - X R B2 A B2 (Machilus
zuihoensis - Daphniphyllum glaucescens
subsp. oldhamii association)

REHN) L HEFr R - F M - gl

(Fraxinus griffithii) °

RSP AR - BRIC R R ~ oA 345 A% 5H 2R

(Glochidion rubrum) ~ /INMEEUR] ~ &7 A1

(Cinnamomum insulari-montanum) °

AT A SCBRZ RERERL 447

FEi FEREFAAR] (Machilus zuihoensis forest type)
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(Fk 1999) -

/INEEURIER Y (bR 1999)

(L AR R ER AL (BK 1999) ©
A E AR

ARBE % 53 AT AR 1,000-1,700m,2 4 Fl i
] > WY PE3-30° - o T i R AR 1 7 A -
BRUCREZN - REARET - BEEL - 58A
% > WS 15-20m 0 B g S AR R R
f& LI/ NERURT ~ RBEREE 7 ~ IUALH ~ B
WAEF ~ (LEE -~ MEEEEIEE ~ B -
EF > BILESF - G8ILIEEEREE
R REEFE RS HR - S8R5 (Alnus
formosana) ~ REEMK(Acer kawakamii) ~ KIH
o Qg b ~ RISHROR » ST 7 2/ N
B HERSE > BE S B o ANBEHE T B2 2 18K
sy BEURBAREMIL I 5347 > /INET B
R H A AR I B - /M B R R
% o BRI FHEEESAE  MAREAE - &
At s REARE 7T =08 e
R RR - 2 (8 oA B I 53 A >\l
At @ (1t (A 2 5 (U&F B~ AL - 85
L~ IINER R B0 2 ISR AT 2
BU > /N R MEfe 2 B % -
PTG R - B G > Wk 1,165-
1,670m °

18. 75 {15 f - B IS JR S i BE 5% (Adinandra
formosana-Daphniphyllum glaucescens
subsp. oldhamii association)

FEEN L BRI - SIS -

RERAUMR AR - BRI R M ~ RBESR ~ ¥

o ~ BESRAE -

AT ASCHAZ MR8 - RBEZRA (Gordonia

axillaris forest type) (Pf 1999) °

AEH AR

A HEFE AL M /K 1R AL VK 5 5 1,000-
1,700m > ~F B SR £ LIS R B2 A~ KBH
7~ WA~ AT IREERE - NE R g £

73

EEAEGM -~ ey - RERET - A8
% E BRSO TR - R B A RN
K /NETTE AR TR HAA ] DUEA] B 2R 5
HrHEEES o WA/ IMef B IR - R
pefE ~ A - RERE T~ FE - GG
AT ST 1% DLRE R AT - B8 5 e s i 2
mhdr o HESBESE AR - MEE - S
LSt R AL > S EE Y B R R
TR TEFZ -

T3 AT LR B EE - H ML - BI1,145-
1,175m °

A-6 WA HEREE (Lithocarpus lepidocarpus
aliance)

AHEE 73 A R U 1,100-1,800m.Z 111
Hi > A G S 2 LA (montane) L LT #l T
JEIAs e - N REEEE o RN LERE
VI T SN BB G - MR Ig ST
ZHEVIEZ > B ORIE 2 A L SR R
REFS A o AT A (i A R PR AT a0 AR
W MERE > A UERERE -

19.38 f -5 4 B¢ #f # (Beilschmiedia
erythrophloia - Lithocarpus lepidocarpus
association)

RERM) E RO - A - A R

P~ PREERE - RELEE - ILEE - T

(Cinnamomum kanehirae) ~ @i /K (Tetrapanax

papyriferus) ~ 2 EE{E(Vaccinium dunalianum

var. caudatifolium) ~ [lI fil F (ldesia

polycarpa) °
HiTASTRR Z BRI 47

WhE o~ IR TER - B & E A
(Beilschmiedia erythrophloia - Machilus
japonica - Lithocarpus lepidocarpus - Turpinia
formosana dominance type) (7 1984) °

e~ RREM - IUEE - MERE T
EiAl (Beilschmiedia erythrophloia - Machilus
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japonica-Turpinia formosana-Litsea nantoensis
subtype) (¥ 1984) °

RegkE ~ KIER ~ BRAAE T ~ (LEE
A (Cinnamomum osmophloia-Machilus
kusanoi - Litsea akoensis-Turpinia formosana
subtype) (¥ 1984) -
B3 i -5 @ 1L # B A AL (Beilschmiedia
erythrophloia-Turpinia formosana forest type)
(% 1991 ; ## 1995) -

M- R ORE e (Lithocarpus
lepidocarpus-Litsea akoensis subtype) (2
1991) ©
FRLME-B A (Lithocarpus lepidocarpus -
Beilschmiedia erythrophloia forest type) (A
1994) °

P B EE AL (Lithocarpus lepidocarpus
- Beilschmiedia erythrophloia subtype) (i
1994) ©

R TER-FF SRR E T ai Y (Aphananthe
aspera - Litsea akoensis subtype) (4 1994) -
OB -E 8 L & B A B (Lithocarpus
lepidocarpus - Turpinia formosana type) (P
1993) ©
TG - T % 55 N IETERETY (Machilus zuihoensis -
Litsea acuminata vegetation type) (¥ 1994) o
A H H B AEREE A

ABER AT S EHE 215 BORRE - 1
#1,000-2,000m > JFOEEPEILNT > 1B E KA
fgE o HHESE Ry [BEEEE » &6
#R1-3%% > B 10-45° » A=K ZE35-70% »
[ELH Y25 18 40-80% o AN Hf 3 2 AH B fe! e i 5
K R AT Am DL oo (H S BT RE A 55
il > PRI & o ARER 2 NE A B &
TS S MYHEYEE - EemAEE
FEAERFHR A - (RS - A - &
e~ REARET » DUGESIRITRIE A
PREEME ~ SR A S SE [EIRE AR - Hr e et A DAL
7 B e Rt SR i R 3 T b g s ARz

g REMTAERE ) 4

IR S 28 o EAREHIE/NEEH - &
(L1844 Ry /)N 19 2 (Symplocos modesta) & ©
= U [ o il 2 1S R IR AT o B AT R
TS T - PR AR - RN TR E G 28
K% > BEERSE - AEEERY) R EE
HE o TEEDFIERE R o F SRR IR BR] A
FEMEELIE Sy - LS OFTOlERR I -
MAELREYHE : BUM(Embelia
lenticellata) ~ &1 #HE(Helwingia japonica
subsp. formosana) ~ & ## 48 R - IE &
(Sinopanax formosana) ~ Z-f& o

SRATHEREREE - B~ D AR ~ MIntiE 2
Abr e PEAb R o

A-7 GHEHAREEE (Rhododendron formosanum
aliance)

A B VT i A A R R 1 U I AR 2
REHE > BRI 2 A R BRAUAR HILCE B AR A - A
REPRAT S0 AT [ AE AN K > A BEE o3 A1 i AL v
B HUERESE © RESIG- G5 MR
% o ASHEE S AT S 1L TH B BERR 18 SRR - /MK
FCT T RH R HE R I AT AR A o
FEE R0 - AR - BRE - Y-
KEEMUAE (Vaccinium wrightii) ~ B4 (Lyonia

ovalifalia) °

20.K HE B A% -5 08 AL AR BE 5% (Vaccinium
wrightii-Rhododendron formosanum
association)

REFY L R R - GRS - R -

i~ JREE - B BE SRR (Pieris

taiwanensis) °

AT ASCRR Z FERE R A4 76 -

& L B8 -F9 & M #  (Rhododendron

formosanum - Lyonia ovalifolia var. lanceolata

type) (%% 1992) °

HiE-ZEH G A (Cinnamomum randaiense -

Elaeocarpus japonicus type) (% 1992) °
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2 -H 8 s A (Elaeocarpus
japonicus - Rhododendron formosanum subtype)
(B 1992) -

AEH AR -

53 A7 A LRI FE RRE IR 1,300-2,050m » 17
AT L ES AR A RO ZE I K
80% > T IERZME - LJF L i BRI
T U7 Y T B A AR T R o T e S AN
& > #5-10m > FIEARLIET - G2 - 2
A~ ke ERREE - TEARLUEE
88 (Rhododendron oldhamii) HER#EEZ - A
FESE AT S BENR BERR - 5 SR Bl e 175 15 1
SeBmiE > fR R R 2 LI LUTR e s 1
ot 2 F T o
Mot B R E VIR = FELR -
sy AT BEEREE ¢ SRR E RIS ALERIRIL - A
il e

(=) T JE v BERE ZEMEE R (Submontane

deciduous broadleaved forest formation)

\BARELUEEESAEE » £FEEE
B AR SERE o 3 0 AT 2 R MR Y 8 R B 1) IR
oo FE— B R @I A RS o IR
R > AR 2 BRI DL AR ERBE T A2 - 7
RV 2 TR Mk > R DB R T
HEYVIEAREERA - A2 - Hif - 58
TLEERN ~ B MR -

A-8 LI EiffEE (Trema orientalis alliance)
AREE AR EIR ~ LR S B KR
RSN g E800mLLT » FEE IR (L3l T /&
[IAZEr o AREE O] /3 F 2% - 43 A AR
- R ~ RS - ISR o
BEE ) Fe 008 - (LM ~ = A B~ A
(Macaranga tanarius) ~ #&##f (Aphananthe
aspera) °
BEEIP /bR = I ~ &R (Paulownia X
taiwaniana) ~ 7K[E {£(Adina racemosa) : %

75

W5 ~ AR AR UE B (Glochidion zeylanicum) ~ &
[ #% JH 5 (Glochidion acuminatum) ~ f#f5f
(Broussonetia papyrifera) °

2414 - 11 &5 i FE 5% (Macaranga tanarius -
Trema orientalis association)

BERED F TR M ¢« I ~ BEEREN - KE

7€

FEEAIRAERE - (U556t ~ e ~ AMaf(Celtis

sinensis) °
AT SRR Z RERE 2 7

AR 1L 25 AR (Macaranga tanarius - Trema
orientalis forest type) ({# 2002) °
A H S AEREIEZAE

AT o AT /K 2 rE R 1R P 600-
800m - HZ[A (A - B¢ E20-30° ¢ TS AR
4-58f > A2 RINCZZI50% 0 2 75%
4 o BT FEREL 1,500 PR/ha o AR B L &5 ik
REL RN L (R4 - Seffe s FEAY7m > AR R 158 5-
20 cm - [ &5 fg{€10-35 cm » g s AL
B A LI 2 (Vitex quinata) ~ LS » Mg
HIE B patet ~ REHEMT ~ & WIS iR - £ 28
Jot Jeg R B e S B i - R T i M 2 Rk RE
FERHZ AT o e el R K] e 7 A e S BE
BN o R e T T e R AT R T
RS —FEAAH o
I EGEREE - PFAOIE > PFRPBRIEREE =
S3FT > i§HR675m ~ 810m ©

22 REEME- IS iiAf % (Ficus irisana - Trema
orientalis association)

B F R R - EENS ~ SRR IR -

HEEEIHR -

FEE PR < AR ~ (LIZE R ~ RETERS o

HITASCRR Z AERE Y A2 7

111 25 i - T BERE PR (Trema orientalis-Ficus

irisana type) (%= 1993) -

A H SR
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REEFE AT AR 500mZ 0] PR -
WE10° » LIEE S - RS E
B 725 50% o & DL i F o S
B g I 7-8m > 1K LL25-45 cm
+ o TIEARAILGRES R - Hfha /5
5~ AR~ IDEE - RSB o (IElZ
MROFREE T WS B o3 A > BB > N
B > BEHUIRUURAE » (EETE e 91 H 1
At R A > {ELL iR KA B R
5y 5z JRB] e A2 PR fn BRI T A 28 - & pFL
Bt o T/ N 1S DUE R o I (BB RS B Ast HIl
R A $a 1 oA > BE T HOEE A AR5 M R i 2
TR 2 [H] - F s Hhod B 2 (R 35 T - 3
TERS R R BHER . SRR oA » o H N B
B > BT Re B L S RS T — P B & 15 35
faE o
oA BEEREE - MG SR 55 0 B
500m, 237 R o

A-9 1] (Zelkova serrata alliance)

AREE AR s H AW ~ X —
o Aoy R AMEREEE o o R EE R - PR
%~ /NP IR -PR % ~ M BE - R ~ o
- o
FEEIYFP 0 - B~ AT~ (L -
FEE R 53 fbRE - R (Pistacia chinensis)
BB fi (Ulmus parvifolia) ~ & # #&& ff
(Koelreuteria henryi) ~ /N E 2 (Rhamnus
parvifolia) : /|\pP§ F K AR (Symplocos konishii) ~
FH/E 8] (Acacia confusa) ; fEEEM ~ B H L%
HE (Ligustrum pricei) ~ & 1175 (Camellia
nokoensis) ~ 1% B8 (Glycosmis citrifolia) ~
(Melia azedarach) ~ )5 FC & 28 (Rhamnus
nakaharae) ~ # % KJE (Osmanthus
lanceolatus) : H|ff% (Bridelia balansae) ~ &
W~ B 1018 (Scolopia oldhamii) ~ & # A
(Pourthiaea lucida) °

g REMTAERE ) 4

23. E RS (Pistacia chinensis - Zelkova
serrata association)

FER ) T R O - FOEAR ~ B~ G
B~ NTERL S o
RERIUFRAERE - 8 T~ HHIEE -
AT A SCBRZ RERE R4 7 -
T W% - 3H K -5 R AT (Cyclobalanopsis
glauca - Pistacia chinensis - Zelkova serrata
forest type) ({8 2002) -
EH AR

AR ST 2 H500-1,200m - #7216 2%
FEEEM - HiE15-45° » A B HIRSHAE - &0
A23-58 0 Ko FEE5-12 » & KOt ZE H40-
80% » [H 5 YE2% 15 60- 90% > B {7 [ i ik Bk
1,000 Ph/ha o EARSEHMIBE ~ B ~ B~ 1
WSS - g &% 10-15m - {KHLI5-20 cm
T % o KGN ~ Fa] LT <i A 14 ) S o Tt
o B TR S IR EE R fd R o T /g HI DL
B - MHEERBEER - NERE - A
(Murraya panicul ata) 5151 F iR £ (24 -
MiH S RE IR : vDAR 15 (Celtis biondii)
AT BB

S e At e £ 5 1 B I R R
&k AE I - BOEOR ~ B NI
Jet 2 S R E e AT D B 1 e S A A
ZRIEA > Gl B LT <A o AR 2 S
e AT RS - M A ZH R AL A W B8 2 AR
R o DRUHCHE MRS Er gt -
SR AT LG EREE + PRRHIE = 3 R > WK
725-1,195m > % A A o

24 /NFEEC IR AR -HEEE#E (Symplocos konishii -
Zelkova serrata association)

e EBURHEAE - /NP IR ~ FHESE -

REROUPAETE (U= - L% Bl (Bridelia

tomentosa) ~ 7 ~ /[NEEZZ(Morus australis) °

T ASCHR 2 AERE R 7 -

FH S FA T (Acacia confusa forest type) ({8
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2002) °
A E AR

ARFERE S A1 A 9 500-1,000m 2 P4 1 17
A > BEEE20-40° - LIRS A3 0 2REAE
1530-50 % > EHE22850-70% » B [HIFEIE
#71,280 #k/ha o AFE % 5 FH A8 o AR iR
FR > i 750m e A > HE K fa DU R
+ o g EAITm - f91%10-30 cm o HAtfE
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Bridelia bal | Cyelobalanopsis pachyloma -
Zelkova serrata Ass. Melicope preleifolia - Pasania konishii Ass.
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— - Lasianthus fordii -
+ ;i.;iacm (‘ﬁmﬂl‘li - ’—l | Cyclobalanopsis globosa f. Castanopsis fargesii Ass.
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[ uglans cathayensis Ass. aldhamis 45s: Beilschmiedia erythrophloia-
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[ Carpinus kawakamii Ass. lJ Vaccinium wrightii - Rhododendron Myrsine seguinii -
formosanum Ass. Castanopsis fargesii Ass.

N 1. 75188 T P S Si % e A R A AR e U]

Fig. 1. Succession of associations of Machilus-Castanopsis zone in central-west climatic region of Taiwan.
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Abstract

The Lutao Island situated offshore from the southeast coast of Taiwan has unique natural
environments with abundance in natural resources, but its native forests was nearly devastated few
decades ago. We used aerial photographs, geographic information systems (GIS), and Markov modeling
technique to study the landscape dynamics of the island. The results indicated that during the period
between 1979 and 1989, the hardwood forests increased rapidly, while the Causuarina qutiferra forests
decreased. The transition probability indices of these two types of the forests suggested that the forest
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ecosystem of the island has been in the process of a tempora succession toward the native hardwood

forests, and will be stabilized in 30 to 60 years | ater.

BRlgaA] : WM R SRR S R M SRR e MR

Key words: aerial photograph, Markov model, forest succession, landscape stability index
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Fig. 1. The Lutao Island showing the general geographical features.
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Table 1. The aeria photographs used in this study
Year Date Mission Number
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6617-6625
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Fig. 2. Landscapes of the Lutao Island in 1979 (left) and 1989 (right).

#e2. fk 55197981 19894 Ml 5 KA AU [ (ha) #fd T35
Table 2. Landscape categories and areas of the Lutao Island in 1979 and 1989

ok b 1t S B RERT S

Landscape categories 1979 1989 Changes (ha)
Area (ha) (%)  Area (ha) (%)

B 56.43 3.49 72.78 4.51 +16.35
DC 304.93 18.88 141.29 8.75 -163.64
BR 288.00 17.83 278.63 17.25 -9.37
BS 7.61 0.47 3.02 0.19 -4.59
HF 314.48 19.47 578.04 35.78 +263.56
CH 33.43 2.07 85.97 5.32 +52.54
CE 42591 26.37 247.12 15.30 -178.79
SV 64.41 3.99 50.37 3.12 -14.04
S 70.71 438 27.77 1.72 -42.94
G 49.47 3.06 130.38 8.07 +80.91
Total 161537  100.00 161537  100.00
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3. £k I551979- 1989 Hb 5 [HI A 2 TR FE R B 25 (%)
Table 3. Landscape transition probability matrix (%) of the Lutao Island from 1979 to 1989

Year 1979
B DC BR BS HF CH CE SV S G
B 51.57 22,18 863 0.63 322 000 736 241 294 1.05
DC 432 8085 337 014 446 0.00 006 1.70 3.66 144
BR 1.14 1.84 9288 0.00 020 0.00 021 212 001 1.60
BS 0.00 000 0.00 000 1633 0.00 7333 1033 0.00 0.00
% HF 045 1331 0.16 0.73 47.04 530 2003 346 745 207
CH 1.06  0.00 0.00 150 526 041 9140 0.00 037 0.00
CE 0.61 3.10 058 026 7.67 098 8098 09 0.69 4.18
SV 225 21.74 10.88 0.00 231 0.00 805 4831 0.00 646
S 0.25 16.18 0.00 090 1124 0.00 13.66 559 46.09 6.09
G 3.15 53.19 743 040 395 0.00 1148 447 420 11.72
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Fig. 3. Predictions of landscape dynamics of the Lutao Island using Markov model.
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A New Record of Haptosquilla glyptocerus (Wood-
Mason, 1875) (Stomatopoda: Protosquillidae)
from Taiwan
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Abstract

Haptosquilla glyptocerus (Wood-Mason, 1875) (Stomatopoda: Protosquillidae) was collected from
atide pool of the Little Liugiu Island off the coast of southwestern Taiwan. It is a new record not only for
the species but also for the genus and the family to Taiwan. In this paper its characters are briefly
described and compared with those of related congeners, and its distribution is also noted.
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New record of Haptosquilla glyptocerus
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Taxonomy on the stomatopod crustacea
of Taiwan has been extensively studied for a
century (Fukuda 1909; Balss 1910; Kemp 1913;
Komai 1927; Lee and Wang 1966; Liao 1997).
There were a total of seven families, 27 genera
and 53 species that have been reported so far
from Taiwan, of which 30 species were new
records and two new species. Recently, we
collected Haptosquilla glyptocerus (Wood-
Mason, 1875) (Protosquillidae) from a tide pool
of the Little Liuqgiu Island off the coast of
southwestern Taiwan. It was a new record not
only for the species but also for the genus and
the family to Taiwan. The specimen is deposited
at the National Kaohsiung Marine University
(NKMU), Kaohsiung, Taiwan.

Family Protosquillidae Manning, 1980
Genus Haptosquilla Manning, 1969
Haptosquilla glyptocerus (Wood-Mason, 1875)
Fig. 1A-E

Haptosquilla glyptocerus Moosa, 1986:
384; Manning, 1995: 102-104, pl. 18, figs. 52,
53; Ahyong, 2001: 104, fig. 50; Schram &
Muller, 2004: 70-71.

Materials examined: A female specimen;
total length (tip of rostral spine to posterior
margin of the telson) 38.3 mm (NKMU 940605-

Accepted: January 9, 2006

B2 HE - 951 H9H

01), collected from atide pool of rock flat, lower
intertidal zone, Little Liugiu Island (22° 20.1' N,
120° 21.5' E) off southwest Taiwan, 5 June,
2005.

Description: Small size, body subcy-
lindrical in shape (Fig. 1A). Rostral plate
trispinous (Fig. 1B). Cornea cylindrical. Propodi
of posterior three maxillipeds slender not beaded
or ribbed ventrally. Ischiomeral articulation of
claw subterminal, and dactylus of claw pointed,
swollen at base, strongly bolstered, without
movable proximal spine on propodus.
Articulated anterolateral plates of abdomen well,
developed, surface of fifth abdominal somites
wrinkled longitudinally, surface of sixth
abdominal somites wrinkled irregularly with
knoblike protrusions (Fig. 1C). Median carina of
telson distinctive, three pairs of marginal teeth,
and submedian bosses of telson reaching
posterior margin. Outer margin of exopodite of
uropod with eight spines; anterior spines smaller
and gradually increased in size posteriorly, last
spine the largest (Fig. 1D). Tip of protopod
exceeding posterior margin of endopodite when
uropod extending out laterally. Margins of the
last segment of endopodite and exopodite of
uropod with fine serration and long setae.

Remarks: There is no consensus on the
number of currently known species in the genus
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Fig. 1. Haptosquilla glyptocerus, female specimen, total length 38.3 mm (NKMU 940605-01): A, dorsal
view of the animal; B, magnified dorsal view of head region; C, telson and fifth and sixth abdominal
somites; D, uropod; E, right raptorial claw.
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Haptosquilla. Two most recent reviews yield
different counts. Ahyong (2001) list 14 species
by placing H. philippinensis Garcia & Manning,
1982 and H. setifera Manning, 1969 as
synonyms of H. pulchella (Miers, 1880), and H.
nefanda (Kemp, 1911) as synonym of H.
tuberosa (Pocock, 1893).
suggested that H. philippinensis and H. setifera

However, he

might regard as "species inquirenda”, after
reviewing genetic studies by Barber et al.
(2000). On the other hand, Schram and Muller
(2004) re-erected H. philippinensis and H.
setifera as valid species on the basis of Ahyong's
(2001) above mentioned remarks, so that 16
species are consequently counted for the genus
of Haptosquilla.

Haptosquilla glyptocerus is readily
distinguishable from the other congeners by
possessing distinct longitudinal corrugations on
the mid-dorsal surface of fifth abdominal somite
(Manning 1995; Ahyong 2001). The specimen
from Taiwan has no movable proximal spine on
the propodus of raptorial claw (Fig. 1E), similar
to that of specimens from Queensland (Ahyong
2001: 105, Fig. 50). Ahyong (2001) comments
that morphological differences of the Pacific
(Queensland) specimens from the Indian Ocean
(Western Australia and Andaman Sea)
specimens, that have raptorial claw propodus
with a movable spine proximally and fewer
telson tubercles or spinules, may indicate the
presence of two or more species in the H.
glyptocerus group.

Haptosquilla glyptocerus is widely
distributed from Japan to Andaman Sea,
Indonesia, as well as in New Caledonia,
Australia, Philippines and Vietham (Manning
1995). It is not surprised to find this species in
Taiwanese waters.

New record of Haptosquilla glyptocerus
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Abstract

For the past decade we have witnessed many alien species of plants that have been naturalized to the
island of Taiwan. This paper describes Ipomoea eriocarpa R. Br. (Convolvulaceae) with photos as a
newly naturalized species to the island. It is native to the tropical Asia and Africa, and now has been
found in the central region of Taiwan. This plant is easily distinguishable from other species of the genus

Ipomoea by its unique characters of sessile inflorescences and pubescent capsular.
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Fig. 1. Ipomoea eriocarpa R. Br. A, habit; B, inflorescences; C, infructescence.
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