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This report combined results from all three studies (project numbers: 81
conservation-01(51), 82 conservation-02(06), and 83 conservation-04-(11)) which
were supported by the Council of Agriculture, Republic of China., Demographic
counts made by underwater observations in the Chichiawan Stream showed that the
production of the Formosan landlocked salmon was declining due to fluctuating, but
gradually decreasing numbers of young-of-the-year fish within the population. Both
stochastic and deterministic mechanisms influenced the abundance and distribution of
the salmon. Natural disturbances interacting with antrophogenic factors have
contributed to the spatial and temporal variability of salmon habitat. In most recent
times, human impacts are responsible for the failure of efforts to manage ecosystems
in the upper Tachia River watershed. Without conservation measures, declines
toward extinction for the salmon can be expected. There is an urgent need to restore
the salmon distribution into other streams. A comprehensive study to develop a
stream classification system that could be used to identify potential suitable salmon
habitats was conducted in the upper Tachia River basin, the historical range of the
Formosan landlocked salmon, during 1987 through 1994. This classification system
identified Nanhu Stream as the best site for initial salmon reintroduction.

3 LM 423 population dynamics * salmon conservation - mesohabitat ~ stream
classification system
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Time of major "flood" Precipitation ~ Consecutive days ~ Number of fish Apparent annnal
Year before estimates were (mm) with precipitation.  subjected to flood mortality (%)
made (month/year) >72.5 mm YOY Adult
- Jul-87 109 1
* Sep-87 84 1
* Qct-87 75 1
e e BBOT A3 T
May-89 137 !
May-89 174
L 2 $61___ S8 ___8&8
) . Jun-90 310 3 -
108 e ) S S
"""""""" Aug-90 86 1
, * Sep-90 286 2
Jun-91 318 2
Jul-91 138 1
e 46 255
o Feb-92 73 1
Feb-92 94 1
Apr-92 122 1
Jun-92 106 1
1991 ol 275 404 41
"""""""" Ful-52 82 1
Aug-92 210 2
Sep-92 137 1
May-93 104 1
Jun-93 106 i
Jun-93 74 i
1992 SST___ 82 ________58
_________ May-94 131 1
Jul-94 231 1
93 54 402 78
TTTged” T T T T T T 118 205 -

Note: Major fleod; daily precipitation grester than 72.5 mm (1% probablity of occurrence);
YOY: young-of-the-year salmon range 3 to 19 om in total length; Adult: salmon greater than 20 cm.
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mean mean . dominant total length
mean width mean depth current discharge gradient substrate !type of study

m m velocity {m/sec) m3/se {m/m) ' section (m)
EEREEZ 6.8 0.42 0.30 0.54 0.03 size 6&4 5727
e 3.2 0.12 0.08 0.03 0.06 size 6&4 2669
FIRE 7.2 0.24 0.19 0.40 0.04 size 6&4 1537
TREIE 6.1 0.25 0.22 0.33 0.05 size 6&S5 1542
FIHIE 8.3 0.32 0.24 0.72 0.05 size 684 1951
EEE 8.8 0.37 0.09 0.37 0.10 size 6&5 415
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length of dominant Maximum medn mean mean _ mean dominant
study channel type stunmer width depth current discharge  pradient substrate
study section section (m)  {Rosgen's) temip. (C) m -om velocity (m/sec) m3/sec m/m type
Chichiawan {above check dam #6) 962 A3 14 7.5 0.22 6.30 0.51 0.06 6
Chichiawan {check dam #3 to #6) 588 B3 15 88 0.27 0.20 0.54 0.02 4
Chichiawan {check dam #1 to #3) 3840 Bl & B3 17 104 0.35 0.28 1.23 0.03 6&4
Yousheng upstream 553 A3 15 32 0.12 0.08 0.03 0.06 6&4
Yousheng (above check dam #1) 2069 Bl &B3 17 4.8 0.35 0.26 0.60 0.03 S5&4q
Hsuehshan {check dam #3 to #4) 492 Bl i5 3.3 0.25 0.30 0.64 0.04 5&4
Hsuehshan {check dam #2 to #3) 635 Bl 15 3.9 0.21 030 | 0.67 0.04 584
Hsuehshan (check dam #1 to #2) 410 B3 1s 88 0.24 0.32 0.72 0.04 5&4
Sukaran (above check dam #2) 1500 A3 16 6.0 0.235 0.22 . 0.33 0.05 . 6&5
Nanhu (above check dam #7) 1951 A3,B1 & B3 14 83 G.32 0.24 . 072 0.05 684

Hohuan (above check dam #5) 413 A3 i6 8.8 0.37 0.09 0.37 0.10 6&5
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Number of fish observed Density (fish/ 100 m*2)
Summer 1993 1954 1993 94
meso - YOY ADULT TOTAL YOY ADULT TOTAL dlong{m)  tarea(m*2) redd(m*2) YOY - ADULT TOTAL YOY ADULT TOTAL
pool 245 250 495 24 52 116 1242.88  12916.46 1936.61 1.0 1.94 3.83 0.19 0.71 0.50
riffle 85 44 129 28 68 96 142232 16708.18 2086.45 051 0.26 0.77 0.17 0.41 0.57
run 130 55 185 14 16 30 459,13 5061.37 478.82 2.57 1.09 3.66 0.28 032 0.59
cascade 88 48 136 8 24 32 650.18 6570.05 781.58 1.34 073 2.07 0.12 0.37 0.49
plunge peol 5 3 10 0 0 U 63.97 601.43 0.00 0.83 0.83 1.66 0.00 0.00 0.60
torTent 0 0 0 0 0 0 9.54 78.91 0.00 0.00 0,00 0.00 0.00 0.00 0.00
Winter 1992 1993 1992 1993 °
meso Yoy ADULT TOTAL YOY ADULT TOTAL tlong (m) targa (m*2)  redd (m*2)  YOY ADULT TOTAL YOY ADULT TOTAL
pool 93 83 174 3l 157 188 87833 9694.96 2437 .64 0.96 0.84 1.79 032 1.62 1.94
rifile 4 9 13 0 15 19 766.23 8477.16 708.17 0.05 0.11 0.15 0.00 0.22 0.22
rm g 2 10 1 16 17 365.62 4306.28 1059.07 0.19 0.05 0.23 0.02 037 0.39
cascads 14 17 31 7 13 yy) 1549.26 16318.10 828.18 0.09 0.10 0.19 0.04 0.09 0.13
plungs pool 0 3 3 7 12 19 195,68 1836.94 217.71 0.00 0.16 0.16 038 0.65 1.03
torrent 0 0 o ] 0 0 1895 222.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: YOY: young-of-the-year salmon range 5 to 19 cm in total length; ADULT salmon greater than 20 cm in total length;
tlong: total channel length; tarea: total surface areas; redd: total surface areas as potential spawning habitats.
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Summer (June to August) Winter (December to February) winter/summer

Year YOY  ADULT TOTAL YOY  ADULT TOTAL ratio (annual)
1987 1307 493 1800 747 408 1155 0.64
1988 561 529 1090 200 460 560 0.61

1589 791 345 1136 288 318 606 0.53
1990 646 295 941 275 404 679 0.72

1991 275 404 679 201 415 - 616 <091
1992 557 402 959 135 S 118 253 -0.26
1993 541 402 943 46 232 278 0.29

1954 118 205 323

Note: Young of the year (YOY) salmon range 5 to 19 em in total length
Adult salmon greater than 20 cm in total length.
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Stream Section Length Max Sympatric  Dominani  Mesohabitat Visual Tdentification Intensity of Evaluation for Potential
Summer Species Channel  Compeosilion of Salmon Redd Agpricultural Salmon use
All sections Temp. Down- Type {Pool/Run) (% of Surface Areas) Activities Refidroduction
above 1600m asl ) stream in%

Yousheng - .

upstream >553 15 VB &CL A3 23//4 11.06 moderate  Less than 50% B type channel,
short of spawning habitats.

(above check dam #1) 2669 17 VB&CL Bl&B3 21117 - high Habitat degradation, chemicals
and eutrophication caused by

intensive agricuitural activities.

Hsuehshan
(check dam #3 o #4) 492 15 VB Bi 171 13.04 tow Less thar: 25% runs as salmon Water resources
(check dam #2 to #3) 635 15 - VB B1 31//8 9.45 low spawning habitats, Short for salmon
(check dam #1 1o #2) 410 15 VB B3 33//8 - low distances between check dams hatchery.
may result in a higher rate of
lossing fish.
Close to field station of Shei-Pa
National Park.
[y
e e e e e e e i
Sukaran  >1500 16 VE&CL A3 11//1 9.11 fow lessthan 50% B fype channel Potential rearing
(abave Check dam #2) . short of spawning habitats habitat for adult
& young-of-year.
Naohu  >1951 14 VB&CL  As.BL, 365 2139 low | Lessihan 25% runs as saimen Potential site
(above check dant #7) and B3 ' spawning habitats. for salmon
High visual identification of reintroduction.
potential spawning areas.
Holwan >415 16  VB&CL A3 i 7T - T moderate  less than 50% B type chammel
(above check dam #5) ' short of spawriing habitats

Note: VB: shovelmouth minnow (Varicothinus barartatus); CL: Taiwan tasseled-mouth Ioach (Crossostoma lacustre}, — no data,
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Number of Observation

A RBEEE

[ lvoy EEEER pquit *  Total

1800 T
Ln (number offish)=7.5258-0.161 7*year (R?=0.643)
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YOY-Up [ | Adult-Up —+— Total-Up

Number of Observation
P 8

1987 1988 1989 1990 1991 1992 1993 1994

B. k& ( —Z 54 )

yoY-low [ 1 Adult-Low -+ Total-Low

Number of Observation

1987 1988 1989 1990 1991 1992 1983 1994
Year
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1

Max., summer waker temp.
Sympatria species
Elevaktion

Unsuitable
salmon
habitat

Y

50% B type channel)
I

YOY & Adult salmon

Potantial
salmon
habitat

NO# YES
Potential hablitat Meschabitat
for > 25% pool &

> 25% run

NO‘

‘YES

Potential habitat

YOY & Adult salmon

Potential habitak

for for self-sustaining

salmen pepulation

b

L

Agricultural activities

Eﬁ\\\iiii?nce befween check dams A

Unsuitable

salmon
habitat

A, B, and C with intensive
agricuitural activities
< 1km betwsem dams

¥

Watar Potentlal -rearing
resource habitat

Potentlal
reinroduction
gite

A, B, And C with less
agricultural activities
< | km between dams

A, B, and C with moderate
agricultural activities
> 1 km between dams

A with no Agricultural activities
> 1.5 km between dams

B~ EARERAT ARy &B BT HERSIBAARAS
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33+ Study on the ecology of Zacco pachycephalus in Tachia Stream
TEHRIE CBIRF —01(53)
PATHR  REATSFECA-—BEARREA+ %A =+8
FHEEHEA KRR
HEFREAR CESN - HVSE - RS
PATHRM C B SR RE
SrEH R
X AHE

G LRy HARTET Tt BRBBATLARINPRESH
HAT o —Fx T E AR ERLAKREEYMEE  SANENEERX
ALHMHBRNERE - A REATFT—AEANT 5+ AH 505
Mo RIPRREZMEIEES AL EBEALHAALTFREw R R
AEekd 165 mm * L F250-100mmes £ ERERK S » 100-150mmE %
Z o ASOMmA BRZ > RBISOmmE L B R BHESE - AERB LT
TORMBBELEHNAONERT B R - AFEHBILRAE BN
30 4k50-100mmes £ EHR S -

BEXTESHFEBYERA T LB KEHAEHL » RS REK
B RR ) ACRMAIE R ABSRESEHINE - B B E T
MERLEERETREVBERARMELY X I RGGH RE -
P MaEE T APk E B -

FXHE

Zacco pachycephalus distributed in middle and downstream of Tachia
Stream. Its habitats involve glide,pool near riffle and undercut. From November
1991 to October 1993, we captured the kind of fish with electrofishing every
season on three sampling sites ( Sung-ho,Tung-mao and Tung-shih ). The biggest
fish's total length ( TL ) was 165 mm, The amount of Z pachycephalus with 50 -
100 mm TIL, was larger than the fishes with 100 - 150 mm TL. The number of 100
- 150 mm TL fishes was larger than the fish with under 50 mm TL. Only five
fishes' TL were over 150 mm. According to sampling sites, sample size
of Tung-shih was largest and that of Tung-mao was smallest. The amount of Z
pachycephalus with 50 - 100 mm TI was largest in every season.
J X H4E#E © Tachia Stream, Zacco pachycephalus, Population
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ﬂ*ﬁ‘iﬁ‘ﬁﬁ(Zacco pachycephalus) B #$2 B (Cypriniformes) - ##}(Cyprinidae) + % & #4F
A B TA6 ~ RmHLSL » @4 8ESE ) 2R AR FIREE 1000 A R &KL
Wﬁ%ﬁ%(%vw%)uﬂﬁ@ﬁ%i%&ﬁ@’ﬁM&ﬁ%%ﬁa@’ﬁﬁﬁﬁm%
HEMBERERRIRNBRERE SASGASFE ARSI FTEERA B
o e e 2k o A B e 2 Bk A ST B RRHE R AR > RIRAE B X
BT AR ERE o KA B8 T (Zacco playpus) N BB AL » TH A
s oo gak s Tanm e T FER e il ReBETEY L
oo m BRI s A R 0 2 R 0 R e e - |

GHBEAMERLANAE  FMEIRSELIBMANIT b -+ FRBTRS &
sy (B > 19865 BILIE > 1987 5 72> 1989 : Wang » 1989 5 7 #2485 » 1990 -
1091 3 AR$L5k » 1991 > 19925 8k > 1994) A &H BB EME (3£ + 1991 7 1992 > 1993) -

AT RS K T L AR IE IR R AH BRSBTS BT - IR
AT ERERTRFT MM EY -

BN AT HUEE RS

KFERAAERPER  SROGETEVHR > 4R ESERTIZ— 24
C124RE - RAEMI2ICTFF AL RAEFHZARFINZ~ « RRATRLIRLEE G
Pedn o MEREE - ARWE - R RSPURBIRG B TR - RAEKEE 0 Bk
P s T T R AR AR~ AR AR " SRR AR SRR RS et
PeMLES VECHH M R R ] R AR - RTE  BURE - T E - BRARRF R
R @GS RARMESRTELTHAE  ARTRITHG 0 BAFRERSE B
ERgak o RHEAS AR THRRVETE ARG - AR RTREATHEAYLE B2
B2 RARRZHEMNAET  BAARAEEARE  FbB SR RWRAREH
Mo EEARMBEREETLIN L P56 HRLAEREBKZA -

AFEOATRBAEATRALEY EEBEARABERT » BATFREAZIRED
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3% 3 * Study on the ecology of Hemimyzon formosanum in Tachia Stream
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TEEHA CARER
EFREAR RS TR RIS
FATRRR ¢ @ EX- 3 P&
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HITRZBEREBRTHETES - — B0t SREABIRAARARSE
EHER AR - A RB19928A £1993 5108 K - £ FHARIFRE R
R ERAERS  AEREETEAEAL  BHAESER M R REAE
& 96 mm* HF A5 70 mmA B ERFRS > 71-90 mmERZ > 31-50 mm
HHKRZ > ABBIOOmmAT LB Fokz 0 30 mmeEREBEER S o AR
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A K S51-70mm Z71-90 mmag B EE X S # -
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ERE T

Hemimyzon formosanum distributed from upperstream to downstream of
Tachia Stream. Its habitats on riffle . From August 1992 to October 1993, we
captured the fish with electrofishing every season on two sampling sites ( Tung-
mao and Tung-shih }. The biggest total length { TL ) of the fish was 96 mm. The
number of 51 - 70 mm TL H. formosanum was largest. The second largest number
of the fish was 71 - 90 mm TL . The number of 31 - 50 mm TI, fishes was less
than 71-90 mm ones and larger than the fish's TL above 90 mm. The number of
the fish's TL. under 30 mm TL was smallest. According to sampling sites, the
sample size of Tung-mao was larger than that of Tung-shih. The number of 51 -
70 mm TL and 71-90 mm TL fish were larger than others in every season.
3 X 48%% © Tachia Stream, Hemimyzon formosanum, Population
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O0mm s ¢ &% (25%) -~ WRKAI0mmA SMEIL (2%) » BFNH30mmH &Rk Y o
2R (1%)

5 AR A B R A AR BT 5 3k Bluk B R B 0 B T 3R RS 1-70mm M Y &,
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() BEkERTENERL -

R 36 PR 80 & 2 R B - LU E A5 1-70mm & 7 1-90mm A8 B 45 K 34 0 A
FiE A R I E 0 E R RS BT A W EMT0%A L Ml e R BT
1993 FFk A4 3 % 31-50mm MM 4 (28%) o HAbFEH R EHIE D - ZRAMEMDSI-
70mmAT71-90mm g5 - £ & T MG A B B (BZ) o

RPSEMRIEHHEH LR BHRAST-70mmiy SR BREMB T A9 EFA TR S
RKRFGI HAEREHRSHIWIES M LY E40%A E o {238 K E31-50mm e85 4
199258k ~ 1993 5 & B AR FE =B 55 B746 3 R A1 87 1-00mm a5 8 MR B 0 & > 71992
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sk R EHFRERE A EEATES LRSS (W0 1986) =g
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M THE—FHEYLE

15 ~ &3

B g APETELMERAERIMERTZ > AT TB LN -
B R RRAE T MR AN S SRR RGBS - B B LD - BbRE
AP BRRE C WA RS - RERTERROIL - ROTEEALREH
RGBS o AR HEBA T AR RHS  ARAMBEY SR A ERRT LML B
5ho SRR ARRAT A EE T 0 AR AR KB E - Bk $AEH S ABMEERRY
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SR ESRTIGAATREETEMNE  BRAF T LR — -

Mo SRk

F AT ERRRRE 0 1990 » BAAMBTRE  WAMKIFTIAETHMAREL Bab Lk
HBEARE > 796H -

FHAT o WREB 0 1991 0 S PTRE ) FRBAABRT AR T HMARENE  Ba P Lk
$EEERA  1-92F -

BRH o EAREE 0 1987 ABMABTRZRAMEHERZ I AL 86 -

ERH] 0 1991 KT R ORARRREZ & BEM AR — A RME B EHA 795 RHR
HREHE-ATREHBEBRHERAEHE -

VRS 1992 KTV R AU ELARREH AL _ENARE  GBEHNAB0EEFE
BFRDFE-ATESHBHERFAERKSEHE 1168 -

FEAFIR 0 1993 0 AW SHANA L ERBEHEEZEHERE - @B HNE 81 FEM
THEHE - K TEARRNERMTELARENE 2618 -

FREER  TRWAME 0 1991 ) ATRGEZHEMIFTHE  THEREELE 05 B EE002

o198 -

MR~ RRAME > 19910 KPR AMEREE HEAERRE (L) » GHEHIRAERHESE
Bit® 62 -

HRBER - %%ﬁ'ww'XWﬁﬁﬁi%ﬁﬁ#%%%ﬁ%(ﬂ)’Q%%ﬁ&QM$EH%%
BiE9R-
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Wang, C.M.J, 1989. Environmental quality and fish community ecologgy in an agricultural
‘mountain stream system of Taiwan. Ph.D. dissertation. lowa State University. Ames, Iowa,
U.S.A. 138pp.
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R~ 199258 F 2 19935 B K T R ARE TR
BB W s i T R AR

PTH CETEI S 2 AERE FHHE R

A 1 1 1

B 353 5 706
C 274 2 1y
D 690 14 493
E 418 15 27.9
F 31 2 15.5

o 1798 39
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R~ 190258 F 219955 F R T ERBEHT ok & B s #

SRR F i L
1992 1993
4k RE A% AF EF KE &% £
107 745 687 34 517 3359 672
b8 3 485 40.5 28.3 22 27.3 166.6 33.3
@A 1555 115 97 56 79 502.5

3h P 3 77.8 575 48.5 28 39.5
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Tark (%)

Faw (2%6)

K9Pk (N=685)

100 1
80
60
40
20

under 30mm 31-50mm 51-70mm 71-90mm  above 90mm

kFsE (N=410 )

100 1
80 1
60 -
40 4
20 -

under 30 mm  31-50 mm 51-70 mm 71-80 mm  above 90 mm

2k

B =~ 199248 A % 19934 10 8 & 7 3% 58 W fe 2 k2 sk BE & 4
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100 o 1992 A& (N=107)
80
60
40
20

under 30mm 31-50mm 51-70mm 71-90mm above 90mm

160 1992 A% (N=149 )
80
60
40
20

T al

under 30mm 31-50mm 51-70mm 71-90mm  above 90mm

100 1993 A& ( N=206)
80
60

40
20

Bk (%)

T -1

under 30mm 31-50mm. 51-70mm 71-90mm  above 90mn

100 1993 L% (N=68 )
80
60
40
20

T 1

under 30mm, 31-50mm 51-70mm 71-90mm  above 90mm

1993 $KE ( N=155)

100
80 -
60
40
20

T 1

wnder 30mm 31-50mm 51-70mm 71-80mm  above 90nmm

2k
B =~ 199248 A 21993410 A S op 35 2 5 W] sle 4 ok Bt 5 A2 2 B 4840,
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100 1992 K% ( N=96 )

80
60
40
20

under 30mm  31-50mm 51-70mm 71-90mm  above 90mm

100 1992 4% (N=81)

80
60
40
20

under 30mm 31-50mm 51<70mm 71-900m, above 90mm

1993 A% (N=85)

100
80
60
40
20

Bak (%)

vnder 30mrn 31-50mmn 51-70men 71-90mmm. above 90mm

100 1993 E& (N=66)

80
60
40
20

T 1

under 30mm 31-50mm 51-70mm 71-90mm above 90mm

100 1993 X (N=82)
80 )
60

40
20

under 30mm  31-30mm 51-70mm 71-90mm  above 90mm
e
Blw ~ 199248 A £199345 10 A ks &% M8 Sk Rt &2 5 i 8L
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100 1992 $kF (N =203)

80 '
60
40
20

T T

under 30mm 31-50mm 51-70mm 71-90mm above 90mm

100 1992 AF (N=230)
80
60
40
20

under 30mm 31-50mm 51-70mm 71-90mm  above 30mm

100 1993 #F (N=291)
80 ‘
60

40
20

e (%)

T —1

under 30mm 371-50mm 51-70mm 71-90mm  above 90mm

100 1993 5% (N=134)

80
60
40
20

wnder 30mm. 31-50mm $1-70mm 71-90mm  above 90mm

100 1993 X (N =237)

B0
60
40
20 -
0 I . T T L)
under 30pm 31-50mm 51-70mm 71-90mm  above 90mm

2k
B2~ 199248 A 21903410 8 K P 34 £ 4 W fe 8 ARk A 8 2 2 1 58 4k
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3% 3¢ Distribution and habitat requirement of Varicorhinus
alticorpus

82H&F—02 (40)

REAANtT—FEA—AENT_FXAZ +a

AR Bl o

P

B ﬁlﬁﬁﬁ'@'l‘ﬁ;ﬁi%ﬁ‘ﬁéﬂh #

EHTESLT

_ % & 4548 & (Varicorhinus alticorpus) X% T & % #&

&, 0 B T (Cyprinidae) HERMERAE

TEXrHABRERCE - SRZERT - SHHEHELPE

’%ﬁiﬁﬁ.ﬁl—iﬁl‘i#ﬁw AEZEE 3 om X TFe{E8 > #

MEE BB AESER e RHANEX 0 TRk

Mo B b o PR AR A -

B1992 4 11 AZE 1993 £ 6 AM > RELE - W&
EMRBELGHBEL 12 B BEM 41~229 mm > §¥
F 0.7~131.0 g° & H4EME & BRI OB S 3
BIRAE 30~160 cm > KL 9.9 ~ 255 m* K& 17 ~ 24
CorRMBBHEIH AW - BE=M - HRNETE
MARGRE AMTFRAOHEAARES (S6) LLER
(85) Tk »

WEAT &8m > R B RBEREME - LAk EED
R W B ARARBRRAARERH Y o BRI A X
& /%35 BER S RRHBEBERE HHIBHERS

FHo KD - |

SHBEREENELHEBERE AR RIEERME
HoOMBEYRELNBELREL  ARART TG A
FARY - ‘

R AL - BHERIRAE ~ AF AR~ O - AEALR - A

Mein minnow (Varicorhinus alticorpus + Cyprinidae),
which is endemic in Taiwan, distributes in the Kaoping
River and most streams in Hwalien and Taitung. By the
number of pearl organ and the arranging pattern of scale
pigment, the mein minnow is able to distinguished with its
relative, kooye minnow (Varicorhinus barbatulus).
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Between November 1992 and June 1993, 12 mein
minnow were captured using gill-netting and eletrofishing.
The depth of spots where the minnows were captured, were
between 30 and 160 mm. The width were between 9.9 and
25.5 m. Water temperature were between 17 and 24 C.
Low and high gradient riffles and trench pool are three types
of stream habitat where the minnow occurred. Large and
small boulder were the substrates the minnow preferred.

The demersal fishes community in Baolai, Hemimyzon
Jormosanum is the most abundant, common freshwater goby
(Rhinogobius brunneus) is the. second abundant, and
Japanese monk goby (Sicyopterus japonicus) is the least. In
the  community inhabits stream  water  column,
Acrossocheilus paradoxus is the most abundant species, and
kooye minnow is the second. Mein minnow and horse-
mouthed chub (Candidia barbata) was less abundant. °

It is essential to understand the habitat requirement for
conserving this legally endangered species.

Cyprinidae, endangered species, endemic species,
distribution, species composition, identification
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& g & B B (Varicorhinus alticorpus) rESFER S - THE AT 4
15 &IE Tkuau, 0 B&EH (Cyprinidae) » 2B EHLB L HHERALSHTHAH
JRERB MARMABR SAMILE - S RBRGEA (FHT > 1986 ARKlEA -
%1992 5 BB 0 1992 5 TR 0 1993) - RAMB AL > HEE - HEERE
B FTHEAHMNZALTR &R BRI ABLAEAALSGE  RETH - &MY
Fo B R b & AT R & ORERIXF » 1092)

BEFERMETERTRNE A S AL RE A EHHEAL AR
FHEM  RETRNRE - RAREAR  BRHARDAIR e A LZENA
BRSYAELNBENEL  ABARFT LIEMEARE -

AT HLEE RS 3

AMELTHEASILELIF SN OHRZIIRELE  BERIAZREELE D
DELHRESEALKBERIZIAFARBS - FREASHAEIRL— BRI
AT RRAANTES N ER AL 400 m AHBER LA — —FRE - ZXARRE
AKX EATECE BHEAETAE "X, WAEAELE THEEZ, Bz T8
o OMMLEAC E VB ) MER THRE, BARR THERE, -

BRGEBRA T JaD Rk 0 £ R 1208 23 4 E 121 BE > k22 B 27T 4 E

D23 E 28 AW HAAFEBEASEEN BRYELE RBELS L S

WAk (GBREL - 1989) < B\ 3257 FHFAE 2k 171 22 AER
RBASHE AT AAWEME - ERE AEE-FHok o mER AFu
MAEEREEEARK (BiFA  1089) -

S~ BFR T A

—HRERHHEAL

481 F 12 AME 84 57 AMERREARNERE Bk BEE
FRAGUEERATHEE ANMNAEB =424 t45 > —F - —+F
vy 4 e 2148 (gill nets 7 RARR > 19945 1995) BASHEHELNKET
1E o HA LA 10% BHHRER FANE LB K (TL: Total length,
mm) * XK (FKL: Folk length, mm) ~ #%& (BW: Body weight, g) -
EHEHZIERL0HFRE ANKRFEREAERNAHEL -
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1 B Bl - MEEES ) BRI MRIRIEE ST A NBITERE
FRE o
2. Frads B 2 o B T a4
(1) &K (stream depth) ' # A swoffer B BREF > B4 A% (om) -
(2) %% (stream width) * £ 8 30 SR EAREMFAT » BHRHAR
(m) -
(3) #ik (velocity) @ &M swoffer M2 B E > BEEH MR (w/is) -
(4) BE R - HFBAR (1992) BELARTHESH K- A -2 AR
ZHRERNREFREET LTS -
(5) i & (stream habitat type) @ BRI (1991) 2484
o AP ARTFETRILEAB S 2B A ¢
A.LGR: &## AERE  HFHRELEHRE » KIEAH
BT e MR R 4% BEAEFANS A
¥ s
B.HGR:' &## > AL AEFE» BEL AT HhAF
ARG R AT o # R > 4% BELUE
BAE _
C.BWP:imKkE » AFERGFKABIES - #HAKA - R4
BRI R - 285 ek oA 5O ) T T R,
RIAEEE  RA BRI L E -
D. TRP * if % » BALEZ R E HAE b AR T e m &
ZREAKRE THEEEARREZ U A REFR
Beo idrg—5 o |
E. LSP: RiAE > RAEHEREabimREk - ES -~ Kk &
B o RN IR R TR T 60% -
F. RUN * il » RiRE » KEHADE > 2R Y HEEHL
FHFE M 3% o BE A MALET Lt
BBRESBER
G. MCP: WM~ &8 HAENAERNYZREE  HiEZRE
AL 60% ¥k o RIAENR KT L BIR
k a .
H. EGW : 8ok » B 380038 - MR H A Sk ik
B REAFAEK AimVEES - .
1L POW : K+ Jeakifbeik ~ % B 4 & 000 Med i 2 5T A -
KRG E R ETS R 0 B A PIE AT 4
DA _
J. GLD ' 3R » RIF& > k@B VKb mAi e BBk T
B BREBGIE - BG  Bifamk o
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L%k BL A FRALIFAEEE  KAZRERE -

2, Bk AR Z AL

U3 BRI R R E bR AT -

4, MHEAE L T4

B S REHE
NI Te LI LY R

 eREAEAL £4 & 4488 (Varicorhinus alticorpus) 1 & ¥4
ﬁ&(%bmmmm)ﬁﬁ’ﬁﬁiﬁk%££Wﬁﬁ%ﬂﬁ%%ﬁﬁ$%ﬁ%
%ﬁ%&%1&%f%%Jzﬁ:%ﬁ%ﬁ%7&%mTﬁ’ﬁ%&%£ﬁxm
55 EREAPEE (b 0 1993) ¢
ﬁﬁ%ﬁ%iﬁ%ﬁ’;%ziwﬁ*’i%ﬁmﬁMﬁ%ﬂaﬁﬁ&%
B oo ik Y ek Rk A I T M KR 3 AT e &R A E
#o mAGEEEZENRR BRELBRED o Bk SRR —~EHRE
Wk AERBHEES - _
kBRI RERREEDR BRGNS LB L
ﬁﬁWMEE’Ek%&E3&%ﬂ?%$ﬁ%#ﬁ$#%’ﬁkﬂ%ﬁ(é%
355m:%im’W%)%ﬁA@ﬁi’é%ﬁ%ﬁ%EEWA&+@m¢%
é%%’ﬁm$ﬁ%ﬂm%%&3&%miim%°%LMﬁ%miwﬁHL%
B oA B SR AR L8 e EHAIAESR AR AR
ERAZEMERE MR THSEL eERTER WS ERETAHE (F
= A) c HABEAMGELEBE & EBH B THAWMETRIEEFITAR
&’ﬁﬂﬁﬁﬁ’mﬁ?ﬁﬁﬂﬁﬁi%%@%’i(?ﬁ(@LB)°k?%
ARG 3 AN A o RANRFRANTE BER-FFLR
e

= AR

Hw%$ﬁlﬂilw3$6ﬂﬁ’ﬂ@@% 9 &k Ak R 2 B A S
12 &> w&A¢4ramnm W F 07~131.0 g (£ =) - SHBSQHRI
25 2 g e MM A B AV 30~160 cm v K 9.9 ~ 255 m > #FEM I m ~
T m o AR 17 ~ 24 C o RABEA B (Low gradient riffles) » P&
(High gradient riffles) » ###& (Trench pools) % =48 o A EY % Mk B
#’Mw%m@m%%kéz(%)ﬁméﬂ(%)W&(ﬁ;)n
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A A M TR R R RS AL B E AR
FimA R (Flde ! THGFERME) » THRBMEAR - BREGELALE
THMA R T MRAE  EXAABRLHEMRIRFA TG -

R

RERESHAAENAHRES 1.1 % ddeaBalEAs 2B
(Hemimyzon formosanum) % 61.5 % ; %% % 8% (Adcrossocheilus paradoxus) B

16.4 % > H 9K (Rhinogobius brunneus) % 12.6 % 3 £®4588.5 (Varicorhinus

barbatulus) % 7.69% ; A X RHFEY (Sicyopterus japonicus) % 0.4 % #R B0
& (Candidia barbata) % 0.4 % »

EHEY EHG  EXMRRREYE  LRABYEE > BB AKE LA
TR REBHBAERADLRBAEH T RITEBNTE > AL RAERT L4
FREROBE - ARANREYEE AR ELERS RRABGRERSE &
EHBELRERB O RAFEHD -

CHRBMBAMGBHBE TR 61.5%  BEATEEH EHGEERTE - §
BEIFRRABRLIRET  REMMAMNELRLEE AT B®T - BBAR
BEHTARTRENR MALEXE T TR eHALRE &5 - & M43 40 & R AR
ARV GHLE Y -  BHEHLNETEREM 1.1%  TRTEORERKG » &

TREAPTER 03 B AR R R R R - 2 30T ik oA 2 456k

THEFFASHEABBGNRT  BEALAHRORHBETHATLNEL > Bsn
R R R SRR AR .

12~ 73

CHBAFRH RN ARV ARIBL BRI ANE G fE ~ 4
THMEEMEREE D L4 &0 2504 -

EEL SRS ST LS T TR ML T Ry P T s
CRE R

CWHBRIETET > HFRAERSEXTE  LAATBETRET o+ HE 4T
KELAE - AMERFOFRTRELCEMRE B> SN TG 0T
H o IR ERFTHES TR LALAA L ER -

Fie ~ 5] Bk

WA 1986 - G LMK c wRER 4L
WG 0 1993 o HORE v R ST BRI B LA BB S o B A AR AN -
F AT

1995 - HEAKBERPEI R ASY LALBEFHENSHERSL - T
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FLRAM 28 o

B - TREAME  BESNN] c FRI-A 0 1992 HAEBAKETREAERS - W F EHREK
HBRRREFER - '

g0 1991 - HARRAEKEABLLAE BHAERYR - ARERS  SHRERELT
DekPHLE - BEE - WA -

MESE 0 1992 o HRMAAHALERE AR RARALHERS  BHGIS -

ok 1986 EMMRKEM ERERAHTEARMERFTEE -

Ak 1979 G GG - SR EHHP TR -

H3X 0 1993 - AR T EH G HEAR (Varicorhinus alticorpus) - BEBHRFTERA
@A (3) 110°

YR 1986 GHMRAKLH - &R RAHTE -

W 0 1994 c BB AL ERKEBMA -

B 0 1989 c HHEERRBTNAKERE - REECARREF 795 -
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b BHAROREHEELNLR -

S X BR BHEXHEAL S LA

& 1979 &% 0 LI2430 Bl o LL 46 - 47

Wt 01086 &M% 0 L1 43 2 HEESE 0 LI 46 - 47

g 0 1986 LI 43 LI 46 -47

At 0 1994 FEeR S WES G AT HEKEE Hewisd
MR B4 1143 L.1. 46 - 47

a LLARRMBHESE 15 -

b AapsE -

% BHSEGEMNE AR PR

B # 2k Xk i E wEE
81.12.19 LAES
81.12.20 201 175 Bk

128 35 B ik
90 85 10 T ik
82.01.16 229 195 131 bR
82.02.21 104 - (P
E 8.
82.04.25 134 116 20 Bk
62 55 2 Tk
45 41 1 &
41 57 0.7 Bk
52 47 1.4 Bk

hZ SHMEELWME NI RY B o

Sk S1 S2 S3 S4 S5 S6 - Total
0 0 20 0 40 40 100
0 40 40 20 0 0 100
90 0 0 10 0 40 50 100
104 0 0 0 10 0 90 100
201 0 0 30 0 35 35 100
229 - 0 0 0 0 0 100 100
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B — 4REbEE o 1 %Aks 02 KRR 3 FREBE 4 BMEMRE S 5 K
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B = BAMALMEMBALME G EIFILA S HLXHRME (A) M
c BIB) MBRATXEE S MAMAR (C) M L (D) M4 T
Z R -
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3k X Home range and habitat requirement of Varicorhinus
alticorpus

83 H 04(12)
FREAT—FEA—BEA+ZSEXAZTE

R AR B AR

Ri=&
B R 8 B SR KR E A A
o ESLF

B %488 (Varicorhinus alticorpus) X % % & 28 8 > B
f2# (Cyprinidae) *- ER BB L ZHERL L FHFHH L
KR MARBMER SAALE - &RFAMLK - KRBT A
B EEETRAE AN AR ZIRE > A EFFEAR
BAHFRTHRAE  REEERMERE - HAKEAR  BHAF RN
2 e A RZE GERME YA E LT RRIED
BE ABARFTHAARLHATREBEL I AAMRE -

A8 512 AZ84F 7 AMAZTHREKRRAIERE - Ho
ECBFEEATHRE  MEEARESHAEL 136 B BE
A 16~353 mm * BE 0.7~564 g - REWRIBER T HH S
588 > AP EZRREZGAL o e A4 R4-6 A s 8
AAER > 10-12 AXEREX - FALREREZ R4EGHH
%% Log BW =3,1429L0gFKL-5.0725 > R*=0.9634 » . & (TL <
180mm ) EEiwk & (TL > 180mm ) A L EHE A bn
E o

BHERALZELNGTARYRBE ) K ORIFABAR
BREFERER  KRTAAAS R S2 B S3 2 Ltk
Ao AR MHAEE RN RN SE LR
o BBk THERL BALA0ERWARESETRES

(S6) M@ me s~ MARTIAKERMFEH -

B 1993 S 7 AR HASFERALE T A BWHLE
e BHAEKREBREATEMN LR AEFAEREAZ AR
Ak AA BN AR S TERT L - B
RBEE AT RS L BALTHHEERTHZ R -

ARG - A AN BH - HMEREN - ABAR

Mein minnow (Varicorhinus  alticorpus:  Cyprinidae)
distributes in the Kaoping River, and Rivers in Hwalien and
Taitung. According to the Wildlife Conservation Law and its
regulation, it has been regarded as an endangered species legally.
Information on the life history characteristics, habitat preferrence,
home range is enssential for conserving this endemic species of
freshwater fish in Taiwan.
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Between December 1992 and July 1995, 186 individuals was
captured with electrofishing and gill-netting along three tributaries
of the Kaoping River. The total length of the fish captured were
between 16 and 353 mm, while the body weight were between 0.7
and 564 g. Based on the histogram of total length, 5 cohorts was
recognized, and its populaton structure was stable. Condition factor .
of April-June were slightly lower than those of the other seasons.
the regression model of fork length and body weight was Log BW =
3.1426Log FKL - 5.0425, R2=0,9634. the head of small minnows
(TL < 180 mm) exhibits significantly elongated than that of large
minnows (TL > 180 mm).

~ The habitat preferrence was significantly different by body
size of the minnow. Large minnow preferred slow and narrow pool
and main channel with substrate S2 and 83, while the small minnow
preferred fast and wide riffle with large bouler (S6).

Seven minnows has been marked with VI tags since July, 1993,
and no individuals has been recaptured. The bad health condition
affect the number of releasable minnoes. To improve capture
methods, to try telemetry, to change study site, or to try visual
methods would be the next step to study home range of the minnow,
which is important information for water utilities constructions
endangered, endemic, habitat, morphometrics, gear selectivity,
population ecology
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Y

Tl 48R B 4 | (Varicorhinus alticorpus) & " th & &F & | » Bfe# (Cyprinidae) °
BWEHAME LSS RALT ARG EF IR FdE KRB AL - & RIERY
on (PREE 0 1986 5 ARMERYE 0 1992 5 MBS 0 1992 5 EJAH 0 1993 WA 0 1994 5 F
47> 1995 & k4L » % & S Day, unpublished) ° ATEHBEARLR T REKFCAREL

FAEEET BB R T ERTRAS T —+h%zﬁi'ﬂﬁﬁ%ﬁﬁﬁéﬁ%ﬁm
o RE R ARl o RAGREAR  HHAFARMEZHY LR bk R A AR - A
KA BHEAE - BRERBTIAFARELEY s B EFBALR ST EGREBEAY - B
7% & 408 A 8h 5 B 45 1 Bk 0 B R F WA BT AT LM EREE - ARBRFAR
itE -

EWMHSsEmennERedhyaR (KA A5R) RS FRALLNEL
fhx R BULIEARORE > HER—SENAE - AWRB AN (1) HAZFERL
TEBAEGRETERL (2) BAH L ARSI B GREEN - (3) AT % B 4R AR B AR
o AR T EE IR -

AN BT R

R AR AT Je bk o AN RAR 1208 23 - E 121 A M 0 b4k 22 R 27 4 E 23 K 28
B AR R EAG RN BEREEEHE REAFHS L R hiEa (B
0 1989) o ABRBEAY 3257 FFAE > 2Kk 171 AL REERMAGHEHR LRI
EHEAGE BB AL Bk BER - P abEeRREREARK (RFL
1989 ; F A14F » 1995 5 MM » 1995)

BRI EA TR LIk B R RERF B LA G P AT AR FEALGE - A
MR AR Sk EAEMHAB R BATFIREE  RARRPR TR R &
it AT HLLANREL  BEFa R ARG TIRFLERAERAERE (B
o 0 1989 5 F AAT » 1995 5 WAL > 1995)

BT T REASALEH 76 £ 1LAE 77 4 10 AWM » ®AT&FRAAFIN YT B
A0 T ARHKTZAE GRFEL 1989) » HRARRTREARBINBELILS
WAMETHRARTRAARE BT RRARHMBA  STREF2 59% ARHETK
BRRFR > R4 28% & 12% (EF sk - 1989) -

A (1994) Bk 82 4 11 A £ 83 4 10 AR 8 &R K LRERERE 7RI AL
SR o LEK Z AR (7.5< pH < 8.6) ~ FH A (turbidity < 10 FTU) ~ B#R B
(DO > 8.7 ppm) ~ A # 4% & & (total phosphorus < 1.5 mg/l * ammonia nitrogen < 0.34
mg/l) ° '

S BRI R
—HEBHEFL
481412 AME 8447 ARMAERRAKANERL - Bk BEEMNA
LW TR BOATRE FINAAME =0 B g > > b el
(gill nets i BAFR > 19945 1995) #4T B & HIA LR E A - WF RWA 10%

B ERRE o BAlE 44K (TL: Total length, mm) ~ 58L& (FKL: Folk length,
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mm ) TBW: Body weight, g}« B8R #H# | Condition factor, K} £33
2 XA F (modified from Hoar, 1976 5 f &4 > 1994)

K =10° X (BW/FKL%)

A —F VL bus-truss i+ (Bookstein et al., 1985) A& 18 HH ¥ % (BI-B1S ;
BEHE1994) r ATHBEEEORE ﬁ%“%%%lSﬁmﬂ%ﬂ (C1-
C18) o FR4EARAR] AR I BEI th 2F FARE o% 1 2 ) B 0 390 o

e X

1. AFBREEAT - WEEHET iﬂﬁﬁ&ﬁ%%ﬁﬁﬁ{%ﬁﬁﬁﬁﬁﬁﬁ%
AlE o
2, PR fedn B X b B F oL
(1) &IE (stream depth) * &7 swoffer BB F > Ba04 (cm) -
(2) &R (stream width) 4 30 ARk REFAB - BHEBAR (m) -
(3 ik (velocity) * 4R swoffer AR BWE » FHEEDAR (mis) -

(4) B Ak REAR (1992) BE B LA MAHE - R— AR A2
THREAARFHERTLE LG - RESEAALEEIEE (ISD :
Index of Substrate Diversity ) 7345 B4 Simpson species diversity index
(Krebs, 1978) > deF AR ¢

ISD =1 - (S1%+82%+83%+84%4+:85%+86%)

(5) Hifi#se 2 & (stream habitat type) * RAFIRMEA (1991) = o488 A

B RV AR R THREHAE S 2mYA

A. LGR: &## > MG k¥  SHETLEBEERE » RILME oL o
AERDR A% BHFEATAREAE o

B.HGR * &##l » & REFE AW CREIEHAS » A wm
BIBEAHITE - Mk > 4% RELMEL B E

C.BWP k% > £l 4 ARABHES ~ #A - B B
K~ BB ERRMA BRI TER R ARBE - &
HHhinf At -

D.TRP: R > EREALBRYAFEH KRR T MR RHAZEL LK
B BB AR US o REETR Re—5 -

E. LSP : ®FIE » KA EHBD Bty deotkth - ES - 4]k - A 4
KARRZ BB T IHEAE 60%% -

F.RUN * 3R > ARk - KO BARBE > 2 ¢ B2 & 57
B BRI 3% c R A ARRVARE 5 - E
X:‘, o

G.MCP: M~ A58 HAENANGLED  MEIRETETRS
60% A L o RIER » BEA BB -

mew:&@m,%%ﬁ%ﬁ&'ﬁﬁﬁﬁﬁﬁﬁ%%z%$@-&
etk aftmyies -
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L POW - KM VEAEER W ERR A R e KE £
Prapdn kS R 0 R— AR EAM B NER -

J.GLD ¢ Bk KRIAPE Ry AEREGTARBTR - BHF
WIPT T~ BV AR -

o FERE

AFEBEEAEREKRATZEEA BoRRBEEALRERE (B-) -
EEE L2 RS FRZFREE SN - RELRAAERE -

PR A=F I T K

3. BEE R RBEMERANR -

AR

WEN LA E RS2 AN (4HATRENALMAME) o AR &S AE
BN GPREHRIE T -
1. KL MS222 fu ik B & F 4R6R %,
2. EAMERE -
3. AR BERER -

H o~ BRMAIH
N N I LIT CPY LEURE I

FAGA  GERHSHFEALBB RN ERENARE (B 2) » k&N
HEZEYRELBEAZHIERIVENHEIBERAEN - Rt @SR RME
L E BN ETEARERRN (B=) » RHd oM - BAA  RMEHR
AHREEA B GE mMY - ET 2 ZHEREFER  HHENERALRE S
em’ Eo@ABE-E@EME 25cm 0 BaWEE-TRMAT Sem A THE-TE S
BB E 6cm (£E) - FEABR - BEHSHSEALNEFTAERFNLE (B
Z) AEFALARENENERFAM -

B LAY KRS - AR R REMEE - REWEN - GEAFEHE > T K
W% AR LRETHOEEERREBESRL - R MRFLEFEE (Bagenal,
1978) = WAFieEF -« EEAN - BH ik FMBEFHERALAT AR AR
Bk A AR A K a0 B (AR 0 1995) - ARMAB A IIBEHTR &
MU HEZRETARR (£—) - RTZSAMAELSHFERLL LR THMABKE
BEAEA NN Bk Z54W - oM —TREARENSFEHEL PR
ERBX - HAGRELAERUA G EAMAL) 0 A —Tm @A THH T
288.7Tmm= & & 448 4 -

ARBITSLEBRLEMRBRTEN FEERLIRELGEE -

I B ABEEN S
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(—) dat o B
O KHI R R AEMETAM AL AARBAE S SRAL 186 8 BT
MM AWK (abundance, N) FRIKE 58 & (£=) - HERS U AGL 84 .2
AR 21 B (RZ) > ANMATEMBEZR R SRHEERE (npn) T34 38 1.7
B AREAMBEZEAF Mg EME pm) BA 0.1 & - SENE2 7 840
REMBEEERZ A SN (Bw) i M 2 275 Bk mp ik u# 8 R R
Boblde: 83F5ATLMBHMS (RL) #BEKBETRS -

AR R TR (BoN) SENFE (RAR  R5ER) » BVREILAZ NS
WER - SRFARETHS  HHEALESH BB 58 (cohorts) » — A2 40
mmA =& 40~100 mm * =& 100 mm~180 mm ~ 9% 180 mm~260 mm ER& 260
mm A E o H&RANHERA360 mm > AT 180 mm A FZBRAESL g -
A LHEME TRE, - RE—BEBRBRE—R BEREL RAl # 7] - w1 iy &
FRAGRETEL  SREANSLYHELERERIABTRS (stable) «

ATHABREMEE 180mm ¥R BB RAL S SEALNELER R
ik AER L AR

(=) Rerb R d 4%
RESL 212 AE£84 %7 A S44MALESEEL SO RBELESL
M ER (group t-test, p’s > 0.05) c R FHERE > S50 46 AMLRER A
B 10-12A X8 % (range k) Al A (BHE) -
ML G FRRORER LIRS 14 22 28 (B8 1993) » LREH
B ARRARAERH (04330 AZ) « BHRRAASIBELRERE EXME
HERRE (K, RE) 0 FHE (Mean) B2 1.7 - A B FBELNE M (Min.) ¥
SWE SR A DD RAME (Max.) ~ BRE (SD) A RA R A HHEALZ B RG
BCV) MEREEAER 254 RTHLGHELIGERBEOREIRENE 05
é’k ° .
RE 81 5 12 AE 84 %7 A M CEBREMEHELE SRR AR E
k& 306mm » ol AR 3T mm RXMBIMESL 564.1 g0 RAOEA 07 g HHEL
Fo PR F G B WA de T

5

BW = 1.2521FKL - 92,4898 R? = 0.7426
t=20.38%* t=-12.14%% N =146

ES

Log BW = 3.1429LogFKL  -5.0725 R?=0.9634
t=61.6%* t=-49 5%* N =146

W R A o S BRI AR AR B K (L9634 > 0.7426 5 BA) o ) §&iiE
ZEBML  ToRAEA AR GRS L & okt Eadh o 820 00 4 0 B 46 -
ERABHAGAARE (AHAZLZERE) - KRR BEE IR TR REY
FE O TRRIAH A AL ERRZE 200 F 250 mm ] o

BRECHEE AAALRANEOHAEE (SRAMR  1995) ¢

i
Log BW = 3.09 Log FKL  -4.97 © R*=0.9827
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AR FROE FWE L e RE AT £ (315 > 3.09) » kA AdE
Ex Gy E G RAMNE -

()$H%&khzwﬁéﬂ

#Min%ﬁﬁbﬁféz.z%ﬁ%ﬁé**ﬁ (Bx) » 4 180 mm WA TR E » A EHR
& & & o 4% Bus-truss 3% (Bookstein, et al., 1985 JFlE# 1994) PF##% 18 {lﬂﬁfﬁ
Stk (TL) » MEZILEEABAANH T e d @8 (Kw) - 18 HE
BYRE Cl R CY AEEMER (Ew) » LA E bk EHT LA (C1)
X GEENE LUk EMERTE (C9) FhHALAE - Fivt TRARKSLEAL
ZNEARMANET  AAPHRABA A bk RFEMFARBRNLIEADES L4
88 6 Ak B g iR Al F R TR -

(w) s Rl 2 HE AR
PABE B RAEEMA MR Ak 8B HANSRIMIMBELER  #RMA
B SRR AT AR ER (Fw) -
MR X EHEHE RS K@m%ﬁ@%%%%m&ﬁﬂﬁwi#
A s S R TR -

2 B A LMENI A

FRRAHHABHRELRR (RE) - HRIASGHEANLBEHHLS § R
VA k2 b AR kR 2R M A A (LGR, GLD, BWP, TRP, RUN, MCP) * #A LGR #
GLD %% + £45 24.6%W % k#% HGR & RUN » &45 13.4% # 11.2% AL
vy A % B A &R (riffle) MR E - @ 5S4 BWP - TRP ~ MCP (6.0%, 6.7%,
6.0%) A% BAEE (pool) M - MM AEFRARZANERER (BX)  #
180 mm ATFRENE > AEFAAERE - GESMEELBRYIRZ [ L EAETH
WAERA o PEKRERK S EHRAN LRGGLD - HRG ¥ &AL AL » L
BWPWRP%mﬁiémAd KGR S E B Y iR B MCP 8 RUN 407
 (kRE) °

BAMEEEREREMEMHANBARAFENRL (BA) » BAREHAR
EBmEBEMAT R R (0.1453) 0 243 ERBF A MR (F-rest, p <
0.05) » BHEXWT

Depth = 0.32 TL + 34.62, R*=0.1453, N=113

RBSHEEL AR HES (BR) M 180 mm ATRANE A EH
BAKE ik DARHBEEBAK (S1-56) - REAFARKREE (ISD) - Rk
(velocity) * & K (stream width) ~ JEIR (steam depth) A7EHM ) &b X R85
BYAM S2 R S3 AHANLEN  MEAEFRTEA S6 B (X)) kDA
HEHemhzkEENEaiEnEE (R p>0.05) »

D EHBEARNEELRERA (SD=1473) » MABRK S EREENE
HofpRx Rl ERRRKEZ A Lk PIREE 0.4 m/s o o BEF
Hh AR AEE (mean =244 m) ~ % (mean = 70.7 cm) #53F - MR BRI &
¥hds % (mean = 18.7) > $K (mean = 104.3) a9k (Fov)

EEEHAALERNEREEARAYNIALE B REREER Y LA
( Day, Unpublished) » 3 B¢ 5§ 0440 8 SRR (BR<48 0 1993) - AW AR
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BEVREHEFEATGIEEEFCAMOX DGR R AR AE AL LN
WRRE  RHAERS & S2 1 83 VBB RAATE » kS THRY | 5
NRRNH R A SR a0k B 0 R K A 85 e i B
CEBMARES (S6) Mpd R Ga - AR PIEAM IS -

v~ AR

ERAEE E&n%ﬁ%ﬁzﬁa%ﬁﬂﬁ VIR R AT (AR Es
R AEE)  AERLEAE () . c ERFHMBETRAELER AR Ahs 42
MMM S K (TL) A4 42 mm £ 305mm B> BEAM# 1.0g % 4165 g 20 (&
t)°ﬁﬁ@ﬁﬁiﬁﬁ%ﬁﬁ#ﬁkr@%&%ﬁ%ﬂ%(ﬁﬁﬁ’1%1)~&ﬁzm
A (A > 1992 ) MARE B R REBIARAI 0 £ 1.05 m/s B » EEHA 32 mm
FU0mm M EEMNAA I E40mmzE - L5 84 57 AlhFMEindk o

&ﬁﬁﬁ%(VU%S)%ﬂﬁ%%ﬁ%%%ﬁ$vﬁﬁ?u%%ﬁﬁﬂﬁ—ﬁﬁﬁ
RERRGGERRE » TAREHA  HALBRLMEREX S SAKA AL E 28 &
4 SRR TE AT EAARFGERAA R - R AR EA D 10 mm ZEB S
LEETHEAR  BERFTTERKELRY MAESGHEALBEERRYTE L
SRR - MR REH S S RREERRE TR P TR EMHREFE

U)&%ﬁ%m%=%%%%ﬁ%ﬁ%%ﬁ@&ﬁﬁ%é%i%ﬁﬁ’mﬁ#ﬁ%ﬁ

RIEE (AR 1994 ) » RAETRB N GHREFE  BAASMES
FRRRBRTEHETEREE B R SRR -
Q)&H&ﬁ%ﬁﬁ? PR Tl LT EB BERFEMFHRIRS v 3B HE K AEAR

BRGECRETEAANTLRARAY - BHFABRETHLSR VAl g 2
AR 1003 ATHERMBAET A ERLEFAH — BN - @B
AMBABAL  BAFRELRKNTARS  BEEDH BT AR ik
%ﬁ%%%&@ﬂ*=&ﬁ$%%&%ﬁﬁ%%%ﬁ%ﬁﬁ%n%#%$ﬁ
WRHEAT Y BAELMALMERIEFED « LH G F ARSI
AR NEEENABMBETITAN  TRAREAE o

G) RHBREERBEL L XA BRI ERLHIERTEH » B8 — e

m%%%ﬁﬁ’ﬁﬂ%&ﬁﬁﬁmﬁk§&%A%2Aﬁ%éiﬁﬁu

18 ~ 73k
A R 4
ARBRAT (1994) - Day (unpublished) F48% » & & 488 84 B o 1 M 24 5
B 11% 0 £ERFEARSE 25 % BRRPRERBOOERLEHE - ik
AR T ARG+ IR K T S 50000091 S0 A2 00 2 A T

TR - BREREGREARRIERI R ABNESREE R D8k
-aKE’M%ﬁAF%ﬁﬁ B Y 4 OA AR IR AR

BulY - RN o
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R R AN K R B @A SR AR T 1
B KRB LAENSRBLAIARIRBELTHS S EA L0 ER SRR
B oo
(1) i b # & F 4R G QT A ZME -
(2) Ao S ERAHR LI ALHE - BEAMLE - MITHE - kEER
B, o :
(3) M St E SR A AT - R RBAIN TR -

P~ 51 SURR

TR 0 1993 c MABSB T AEETERATIUIMETRE - SHRBRABAH -
F AT 1995 BmERABHEBENSE SRARL LALRFTH ERIHRMRE - FRALE
A A8 -
MR ~ BEREAR - RS ~ BRi=d 0 19920 HMEMRBKETRMERS - &BH RARBRF
BRAMEERZ -

gk 0 1991 © FARR B K R RRNAE - B BB o AWARE > AHBERERT
PIRMHE - RET - HRHER -

BROETE 1992 B ALER R L QM AR E LRI ARE o HHBER -

YHE 1986 SMAMRAKEE  SHAAAUTREBMEHFTEE -

Bk 0 1989 o HAEABITIARTRE - REEHRREE 798 -

Hoki 0 1992 © & HMIEM DR 2R L BEHR - S RB LB -

BAM > 1994  FIEE G HERATHRETHE - WIS -

oA 1995 « & ¥ T BH (Acrossocheilus paradoxus) Z B % - HHAEEHE -

WA ik  HHUALTRLNEL  REGEBHERE -

BEFTHS 0 1993 « B FSEALMEMM A (Varicorhinus alticorpus) B EBWHE « $ LA &L
WA

Bagenal, T. 1978. Methods for assessment of fish production in fresh waters, 3rd. ed.
Balckwell Sci., Oxford. ‘ .

Bookstein, F, B, Chernoff, R. Elder, J. Humphries, G. Smith, and R. Struss. 1985.
Morphometrics in evolutionary biclogy. acad. Nat. Sci. Philadelphia. Special Publ.
No. 15. .

Day, Y. T. Unpublished. Distribution of mein minnow Varicorhinus alticorpus in Kaoping
River, Taiwan, )

Hoar, W. 8. 1976, Smolt transformation: evolotion, behavior, and physiclogy. J. Fish. Res.
Bd., Canada 33:1234-1252.

Krebs, C. J, 1978. Ecology: the experimental analysis of distrubution and abundance, 2nd
edition. Harper and Row,Publ., New York.
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}

- FREBLEERERE RS %ﬁbﬁ@/\&(%iﬁﬁ’mm b I -

2, Bk =08 Ay 4 548 —-F#] —~Fug 4 G SR

LML EE 678 88.6 129.6 151.3 (1525 [— | A A2
- 1995

L HsEeAE 895 82.7 131.0 154.0 229.1 288.7 AR

k= RESI F 12 A28 %7 AMBSAASHIEALZAHERN RELE
¥4 & (npn, npm) °

Mean . Min, Max. SD CV (%)
N 5.8 0 - 21.0 5.4 : 94.2
NPN 1.7 0 11.0 2.1 122.5
NPM 01 0 0.3 0.1 126.1

REZ GHAEECEL ARG Y SALIEN AR g o

& Mean - Min, Max. SD CV(%)
Y T 1.7 1.2 1.9 0.2 9.5
% e 17 0.4 3.3 0.4 24.4

L FHRR SRR B B AR 0 1995 -
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Suw 18 B E HEA R B (Mean) #2345 £ (SD) » SRR RLA £

B oo
# o WMAPER MR £ ¥
8 X & t S B, e B, t
Mean(SD) Mean(SD) Mean(SD) Mean(SD)
C1 0.16(0.02) - 0.14(0.02)  2.50*  0.15(0.02) 0.16(0.02) -1.54
C2 0.24(0.04)  0.23(0.02) 1.21 0.25(0.02) 0.24(0.03) 1.27
C3 0.14¢0.03) 0.14¢0.02) -0.03  0.13(0.02) 0.13(0.03) 0.04
C4 0.29(0.06) 0.27(0.03)  0.68 0.28(0.02) 0.28(0.06) 0.23
C5 0.10(0.02) 0.10(0.01)  0.25 0.10(0.02) ~ 0.10(0.02) 0.24
C6 0.21(0.04) 0.19(0.03) 1.49 0.21(0.03) 0.20(0.04) 1.60
C7 0.19¢0.04) 0.18(0.02)  0.67 0.19(0.02) 0.18(0.04) 0.67
C8 0.25(0.04) 0.24(0.03) 0.84 0.25(0.03) 0.25(0.04) 0.29
C9 0.20(0.03) 0.17(0.02)  3.16** 0.19(0.03) 0.19(0.04) -0.55
C10 0.16(0.03) 0.16(0.02)  0.04 0.16(0.02) 0.17(0.03) -1.23
Cil 0.34(0.08) 0.33(0.03) 0,51 0.34(0.02) 0.32(0.08) -0.70
C12 0.28(0.03) 0.28(0.03) -0.13 0.28(0.02) 0.28(0.03) -(.48
C13 0.25(0.04) 0.26(0.04) -0.72 0.24(0.03) 0.25(0.04) -0.67
Cl4 0.31(0.06) 0.31(0.04) -0.06 0.30(0.03) 0.30(0.04) -0.42
Cl5 0.23(0.04) 0.24(0.04) -0.66 0.22(0.02) 0.23(0.04) -0.55
Cié 0.20(0.04) 0.21(0.03) -0.47 0.20(0.02) . 0.20(0.04) -0.16
C17 0.32(0.07)  0.31(0.04) 0.16 0.32(0.03) 0.30(0.07) 1.05
C18 0.23(0.06) 0.25(0.03) -0.42 0.25(0.02) 0.23(0.07) 1.19
‘p<0.05

** 1 p<0.01

EH RERES S 4EME MM ET (stream habitat type) #9EHF -
Total Length '

Habitat Type Mean SD N % F
LGR 91.48 39.01 33 24.6
GLD 105.63 48.03 43 32.1
HGR 121.94 32.86 18 13.4
BWP 140.62 9.15 8 6.0
TRP 179.44 88.85 9 6.7
RUN 198.07 47.83 15 11.2
MCP 216.88 60.73 8 6.0
Total 128.37 62.14 134 100.0 16.91*%*

¥ ip<0.01
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o] %%’éﬁ*ﬁ 2 AR MR o
I A ER
> &, Mean(SD) K & Mean(SD) t
S1(%) 11.6(539.0) 12.3(499.6) -0.16
S2(%) 12.8(153.0) 24.1(208.3) -4.56%%
S3(%) 11.4(115.0) 16.4(118.9) -2.39%
S4(%) 12.8(115.5) 14.0(88.1) -0.60
S5(%) 16.4(151.3) 13.9(151.7) 1.06
S6(%) 35.1(585.4) 19.3(430.9) 3.47%*
ISD? 0.63(0.03) 0.68(0.04) ~1.47
Velocity(m/s) 2.4(147.3) 0.4(0.3) 0.63
Width(m) 24.4(191) 18.7(79.7) 2.27%
Depth(cm) 70.7(2083.4) 104.25(3863.7) -2.78**
: p <0.05
+p<0.01

! Index of habitat diversity ( ﬁk?}i&’% ' 1992)

Rk M Y SR 62 AR -

FEAE  ERE 248 TL FKLL BW

82.10.20 HFAREEEFER J00 123 110 24.6

82.10.21 FRAEZER J01 125 110 25.1

82.12.11 FREEBEEE J02 159 135 40.0

82.12.14 M H#HA Jog 118 167 15.2

82.12.14  MAAHhL J07 92 79 7.3

83.01.13  MARKHs J10 42 38 1.0

83.01.14 MM MMHs JIt 305 254 416.5

RN ARG F AR B AR A

FREBL E R HESI(%) S2 83 S4 S5 86 Velocity Stream Depth Stream
o, 7 2 (m/s) (cm) Width (m)

J00  EGW 99 0 0 0 0 1 1.05 68 15

Jo1  POW 0 15 40 30 5 10 0.24 110 11

J02  BWP 45 50 0 5 0 0 000 77 14

J0§ LGR 0 5 5 5 10 75 0.07 63 25

J07 LGR 0 5 5 5 10 75 0.07 63 25

J10 LGR 0 10 25 40 10 15 0.68 32 13

JI1l MCP 0 35 10 10 40 5 036 73 40
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HELE X SRR ENARARENRREHE - F 8 -
R Z R
32X Classification and Identification of Oryzias latipes, an Indigenous

Freshwater Fish, by DNA Sequence Analysis,

HESB D 83 KF - (05)

ATHAMR ¢ 8207 HOl HE 83406 F30R

HAEEFATHE

FEAEAR P ARBR

PATHRI C B SR

P&
AMMERE LU FRM AAMABRSMDNAR R Ik £ HmE
RHef e MA LB HEERD NASERUETER » & D-loop #E®
Cytochrome b gene & 12SrRNA gene E-4&&5]-F > EH M B 4558445 BIEE
¥ &4y D-loop - @A Aa0 2R DN A E st A8 £ R aEE
5L EARF - RAEAFEEGHE &% D-loop Midf74) 1400 base
pairs + B K#%E#E4 1500 base pairs » B 61,4 £ 445 D-loop &fe Z{H3E 4 A
#ER A& E ( tRNA-Thr ~ tRNA-Pro % tRNA-Phe ) - A& 3484 Cytochrome
b AEA& 128 rRNA XFH - w#Hf+ b B8R —%% (RHTRE) 248 F
BEZEABARAEF & THRARBAGAEMES 99% 2k HEH G
BAE % 904%  EHAMMYLEREERMOHEASER LR FECRBLEL
AEMZERL BT PBAS - AHNYEGLRoREHEE -2 gihS
HZHAIY LR ek RaER R Bee 2 H BB n e RS MRS HH%
#Eoy o BT AW BLEAT R S W TR AR -
TXSETE L F B RSN EEEEER 0 8%

Abstract

To elucidate the taxonomic position of the medaka fish (Oryzias latipes)
population found in Taiwan, we sequenced the displacement loop (D-loop) region of
mitochondrial DNA of the medaka fish collected from Yi-lan, Taiwan and compared
with those collected from Japan. Mitochondrial DNAs were extracted from fresh
specimens and subjected to polymerase chain reaction (PCR). Primers were designed
according to the conservative sequence of two genes around D-loop, cytochrome B
and 128 rRNA. Sequencing reactions were performed by dideoxy nucleotide
procedure. PCR products of about 1400 base pairs and 1500 base pairs were obtained
from the specimens collected from Taiwan and Japan, respectively. These products
include entire D-loop region, three tRNA genes and partial sequences of cytochrome b
gene and 128 rRNA gene. Heteroplasmy was found in both populations. A 11-base- -
pair tandem repeat exists at 5' region of D-loop. The repeat number varies from 7 to
14. Comparing the sequences from 17 samples of Taiwanese population and 3 of
Japanese population, we obtained a 90.4% interpopulation similarity and a 99%
intrapopulation similarity. This difference stated for a great diversity of these two
populations during evolution. Nevertheless, their morphology is so similar that to
distinguish them is quite difficult. To sum up, although we found genetically
difference between the Taiwanese population and the Japanese population of medaka
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fish, further studies other than molecular analysis are required to understand the
phylogenetic relationship between these two populations.
Key words: Medaka, Oryzias latipes, mitochondrial DNA, Taiwan
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k- AT

(=) & "B SERRT
% & ( Medakas )  &##wW & ( ricefishes ) » %4 Oryzias latipes » 2028 /B4
#% B ( OrderCyprinodontiformes ) + %  ##} { Family Oryziidae ) - XffhwRE—-8
#L#+48 ( Rosen, 1964; Yamamoto,1975 ) » BRSHARE - REBHTAREGEER >
By AR AR KR HR AR R B RARG NS (B 102 ) cHASEEF LMk
Y > HE b B EMAK B ERMRE ( Oshima, 1919; Oshima, 1923 ) o Jmb-ifhi4 &4 5
BEAKMEEHGAERINBEE F SUTHLILRIFALEYEH L RERB LK
AXMTH-HLE BB REFH DA LS T AR KM A S A MY Oryzas latipes ©
R LIE  RTEMEATETHAF SHNETRERMERS - +5T - AaReHF
LRER iR D EEBREA  BEASGEREE KRS HASTE AliAHE- &
BEBRTHOHEESE - B3 = - wFiT TENRBARETEHRESTEE  BARNAHT
e R R AN (B 3 ) 0 MEBEARERARFRAES iR A&aH
f (Fk 0 1993 5 B 1993 0 g 1993 ) o BEAFEMERMNF R R ALAWNGERET
L AE O A PRAN BB R F A3 e ‘

(=) 5B DNAmERAMNE S ERE
W EEERESLXEAH A ( MEDLINE ) £ 7 SgF 6 1980 ) 1993 48 B4
BAAERBRERGURBBATE  AERERERABIRCRERS I 67 EHGEEE
(3L & > Poeciliareticulata ) A-fsc (KA & > Gambusiaaffinis ) 3B %5 > Rk R
A EE ~ A - REERNRR - —REEPEBTRGHE - 848 AR FHS R4
THEETET LOAMARE S RAMNAZAARARTEIRIAGT TSR REEIHIM-£S
MHEAEED A AR RAEEH - MARITRE AN R TR - R RS E B
HHBWNARER T BT TAEIRT AEDH QAT RII  RRATA TR/ S L LY
B R FEH o '

B M o ik

(=) |mAKRE

AATEZEENTEAAM o SRR R T RE R R F R AT
PWELA A2 RBERE RN RTE - BAF SARRRG SR SRR
ML E -

(=) DNA#R

BB EMETRVEMALE > KIUH KHE 10 mgma 100 ml ¢ digestion buffer
(BLi 3 LM eE) » SR ED 37 CAE+b BRAFERAGHPEER ( Phenol, pH
8.0 ) I~ B BB IHRBAAMGDNA -

(2) DNAFI P2

B M3 4 POR LB W S48 517 (B 4) » ALk
PLI1:Cytochrome b (L) 5'- CCTAACATGAATTGGAGG - 3'..18 mer
PL2:Cytochrome b (L) 5'- ATTATCCTAACATGAATTGS - 320 mer
PL3: D-loop (L} 5'- CCTGAAAACCCCCCGGAAAC - 3'.20 mer
PH1: 128 rRNA (H) 5 GGGCATTCTCACGGGGATGCG - 321 mer
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PH2: tRNA-Phe (H) 5'- ATCTTAACATCTTCAGTG - 3'...18 mer

RFETHI T AESE ~BE - #ARERENHE (F4)
PL4: Cytb (L) 5 GCTCAATTGCAAGAGCGCCGG - 3'..21 met
PLS{RNA-Pro (L) §'- CCTTGTGCTCAGAGAAAGGGG - 3'..21 mer
PL6: D-loop (L) 5 GCCCTAAAATGGTCGAGTACGAGC - 324 mer
PL7: D-loop (L) 5'- TTTCACAGTGCATACAGACC - 3'....20 mer
PL8: D-loop (L) 5= TTGCATAACCCAAAACGGCC - 3'....20 mer
PH3: D-loop (H) 5- ATATCTTACAATAATTCACC - 3'....20 mer
PH4: D-loop (H) 5- AAAAAGGGAACCAGCTGCCC - 3'....20 mer
PHS: D-loop () 5- ATTGACTTGCATGGACGAGG - 3'...20 mer
PH6: D-loop (H) 5'- GCATGCAGGTACGGCGGACC - 3'....20 mer
PH7: D-loop (H) 5 ATGCACGTGTTGGGGGCCGG - 3'....20 mer

(m) e BHERR .

ERDNAX RS #HHRME ( Polymerase ChainReaction » ﬁﬁ?fﬁ? CR) 8914 bt pe sk
# 50ml Buffer:50 mM KCI ~ 10 mM Tris(pH 8.3) + 1.5 mM MgCI2 ~ 0.1% gelatindNTP2.5 mM
( dGTP, dATP, dTTP, dCTP );Super Taq polymerase 0.5 unit;primers®,5 mM for each; DN A 1 ml
B RS it ( denature ) 93 °C 30 #); 484 ( annealing ) 50 °C 40 . Ak
1 ( extension } 72°C 50 #4147 35 ®A o

() DNAZAF

DNAZRIAERL Sanger FA ( 1977 ) R+ RBEEEASIEEE ( dideoxy
nucleotide chain termination ) #47 » A H X [a-35S]dATP 422 -

() DNABRZ % :
AP HESENEFTERBEFOHGCGCGAL > AT Comparison ;, ~ © Evolution
Analysis ; ~ 7 RNAFolding ; ~ © Mutiple Sequence Analysis | Fshi6i8%8 » #47 &9 547 -
b St R 48 Bt

G B R
(=) RAH Loyt _
B 1993-1995 £ M B FRHIEE > HARTEMRRRL - 04 B
Moo n (8 3 ) - ARATRRA K% - +LAEMEARMDNA XA
A e

(=) 6BEF SEMEMDNARFHR |
M PHI % PLL » Higha#+GRGRES LBHEBDNA—H X4 1400-
1500bp (B 5 ): @47 Cytochromeb gene 48— &840 5 849 (RNA-Thr gene -
tRNA-Progene ~ D-loop & tRNA-Phe gene » ¥ % 128 rRNA gene WIREL— N4 o &
AREGDNABERLY 14120p (B 6 ) » &4 D-loop A48 EFi - b3t

Cytochrome b gene(partial} ............. 133 bp
tRNA-Thr gene .....ccococvveenireienaen 74 bp
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D-loop s 1002 bp
tRNA-Phe gene .......coovvecevvencnnnn, 69 bp
125 rRNA gene(partial) ......cccovveneen. 66 bp

TL)HEEF IAREHINAZRER

AREHR REFAFHWDNABERAAZ1552bp (B7) » &%

Cytochrome b gene(partial) ............. 215 bp
tRNA-Thr gene ......ccoveeeervvinians 74 bp
tRNA-P1o gene .....occvveninvinennnnne 70 bp
D-100P ceviceeiirecniiie 1060 bp
tRNA-Phe gene ....oceevmereennenn, 69 bp
128 rRNA gene(partial) .....cccovviraee 66 bp

(Z) & BHEBABEESEH _
FEBRFMETEFO T CRGBARESBFIIE BRETHEFBEEA »
aRBRAERYA - AHWBFELRAL - 236 T Lineup | & T Pretty | shiayik
Btk M RANM R #}fﬁ‘“‘s%r] AA4F%F ReymEERE (MAN) 717408 5 s
ABREEUBEFRAB AT BHERLBARTANERDA » B S BAKE L
MEEAHD - A tRARY  PEABH o B2 -
(55) ¥R AT HWBEBRLER
BAKF SHGELARERABAGBERARRGERL MRE KT F ki
HERMPEA LR > REREE 8% £10% 28 (B 8 ) -

(=) & SRMNBAFME IS4

F ORESHARRRARMITE LS RNEE %ﬁﬁmmﬁi%ﬂ%hﬁﬁwﬁﬂr
Rl o AFR AR AL D-loop #AE G RIAE 12 RM ML D-loop /&4 8 22 5 WHEg »
OAEAMABAIIERRL(E 9 ) o RNA ZREHHMRE- Cyrbgene 1 12S1RNA 4
AEERMERAFF D ZRBIHGER Cytb e AgMRE 12S r(RNA ML S - 421
FTHE » RAVIEAF 0 8k o 6036

(1) AZBAMBRERLE (AEHRMARE) » Dloop #4> Dloop 3> 12S rRNA
> tRNA-Phe > Cytochrome b # &> D-loop ##> t(RNAPro& Thr (g 8 ) -

(2) RHMBYERRRAELER » D-loop ##> D-loop #£> Cytochrome b #£ > D-
loop > tRNA-Thr > 128 rRNA > tRNAPro&Phe (f§ 10 ) -

(3) % A&B%HM Dloop d4A - T rich # left domain (L) right domain (R ) &
BRFAEE 0 TRG C%i%mmmwmm(C)ﬁ%%?f

(=) .D-loopregion fk /#3885 2051 5565 & T

AR AN D-loop RATHEZE » K44 Genbank FEAL I C 4o 46

ey D-loopregion » ¥ # Rig 4k D-loop #iaMLHEF 22 SAEL ARG G « =482
AR R I SR e f oM g VAR )G A B4 R
( Acanthopterygil } ZF#¥% &LAHE (B 11) -
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[0 808 W R IR S ks

AT FREBAR LT THEY D-loop B 2 hbAAR R T Lok
AR THEERRERER - AAGARARACHALA CHBRY - BRI EE
HAR G AR LR M IR 2 R AB M EFH - A X

BB R ERERFIHE ERERTRS - AR REIERTIe -

ERRRRMERAE N SN EELABRL —  BRRARR LY EAAEAA
B BAEBRAFAT B 2 FAERF e b B BRREB R AHEFELRARANER €
THEE AL ORERERAM BRI -

SR SAFBMEHEELERAARBARRGEE - HARFEMERE &
AAAEN - BRMNMEE  SHANME LS REETREGAN DB YT ANE - &
B R F I TR E AR A IR Ry 6 AR T L kA — 874 ( Uwa and Parenti,
1988 ) - BB AFKHIMT L HHERLECRBFHBHRBY  JSEAEMN Y
$RABE (§ 19925 B 1994); SRR MR BRGNS SRR L LR B (&
1992 5 £ 1993 ) o MRAREH D-loop ZAMBEMBR » FFEEA RIS WRE
WO IRAAL « FREEY EBAHI BB ZMTRA AR ERATANEE L 22T 42
FTMIA ARG E IR ET AW THRAMNEARAEL M7 @ oy — o7
T RRFEEEARGIY T OR
(1) BAEHABERDRER ZRULEFBORMNFRE  ARHABEEF 208

RGP ey Est Bk -

(2) R fakx - #sk- #4- ‘?’@)‘(E‘i%i@?ﬁ/}_z Oryzias lat;pes » A R AR S

W, Oryzias B F @& EIBRMARIHAS -

(3) AN TEITFFBLRER RIS BEARFEMFER > hAMLA

T 54 -

(4) BEFZHEBEMXEFRORKRD  EEDFHEWE L% o

EWEABBR - WERIBIRES LGS ELERAZ
T defr S RA G HRAENERE S SARMRRENAA K
ZRFEWE AR TR EA  AREREGEALLEEKE
bR E -~ BFRERT TR R R R AT %m'i
3% %ﬁi%ﬁﬂ%%i% B R -

8~ %F Rk

SLEAEME o L BARORER 0 MERBAE o F SMAEME - RERSEHME B RF 0 315 H o

HEgpEF o (1993 ) o F AHER - KELE - 564143 o

FR (1993 ) - F LB BRYERM REEE 565055 -

BRaEr 0 (1993 ) o RS E AW AKkRAE 0 564649

MAME (1994 ) c 4B EBY BREREHAGIRIFRE B bl kSR T RIFEN -
FBl# - .
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LGB R By ot e v > Lo o : :
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(A)

(B)

(C)

(D)

Poly-T
Hetero plasmy

PL1 P13
Cytb | Thr | Pro D-loop - /g Phe | 125
% _
| -
P2 PHA1
Y Paly-T
Tandem Repeat Hetero plasmid
Hetero plasmy
PL2 PL3
e ™
T
Cytb | Thr | Pro D-loop % Phe |12s
I T
PH2 PH1
Y Poly-T
Tandem Repeat Hetero plasm
Hetero plasmid P y
PL1 PL4 PLS PLB PL7 PL3
Cytb | Thr | Pro D-loop Phe | 12s
. . ;
PH& PHS PH4  PH3 PH2 PH1
Y Poly-T
Tandem Repeat  Hetero plasmid
Hetero plfasmy
PL2 PL4 PLS5 P18 PL7 PL3
Cytb | Thr | Pro D-loop Z Phe {125
PH7 PH5 PH4  PH3 PH2 PHI
Y
Tandem Repeat
Hetero plasmid
@41$Emmﬁ%ﬁﬂ?f“°L(A)?i I P C
RUE#SIT B (D) FIAH Wmu PCRIBEIT -
(C) - AMHFWAT/FALIT 0 B ( > R AU e s
& 81 F o AR R Y (LD-—loop*“‘ Wi K Cy L b gene.s
() 7 811 28 BEABE K > WO 9 1R A1 B | T 2 B g
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+Single-cellP CRMIED NABRBIBE » # Blarker s
©X/Haelll » 5-FBPLIEPI] - IQIEFFE DN A FEBE LY
£ 1450 base pairs- Lane |19 MK & 99 47 i 2 58 lysis
bufferfREL » LU B IS B EEEE  MkmD) -
Lane 2R /i lysis bufferBBIBE SIMINE » 52y te g e
oo Lane 3MEFH —MAEEAREENYD NASBEIE 55
positive control » Lanedfnegative control - B A

R ESEAE R —ERER  aIERT L EORER - Bt

"~ single-cell PCRUEWRE P CREYHEM -
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=275

~-250

-200

-150

-100

=50

51

101

151

201

251

301

351

401

451

501

551

--------------------

..... TCAAT TGGAGGAATA CCTETAGAAC
ACCCATTTAT TATTATTGGT CABATCGCGT CTTTTATTTA CTTTTCCATT

TTTCTTGTAA TAGCACCAGC AGCAGGGTGA CTAGAAAACA AAGTCTTARAA

Cyt b ---::--~ Thr
ATGACAATGC ATGAGAAGCT CAATTGCAAG AGCGCCGGETC TTGTAAACCE

‘Thr ---:
GAGGCCGAAG GTTAAAATCC TTCCTTGTGC TCAGAGAAAG GGGACTCTAA
-—— Pro
CCCCCECece TGGCTCCCAA AGCCAGGATT CTAAACTAAA CTATTCTCTG
Pro ---:
t==-= D-loop

CCGAGGTCCG CCGTACCTGC ATQCGCGTTG CATGCCCTAA AATGGTCGAG

TACGAGCACG

ACTCTCGAAA

(tandem repeat hetero plasmy)

CACACACACT GCACACACGT GAACGCAAAA

AATAAGCGTC

GCCGGACTCT

GTCCCAAAAT

GCCAARATAG

ACCAATATGT

CGTTCTCTCA
TGCCGAGCAC

ATTATCCCCA

TAAATGGTTT
TTATATTTAC
TATTTAGCAC
TTCAATTGTT
TGTTAACGGT
CTTGAACTAT
TCGTCTCTCA

TACTCCTCGT

GAACCATATT
CCCGCGCTCC
AAGTGTGCCA
ATTTAATGTA
CCTTGTAAGG
TCCTGGCATT
CACTTTCACT

TACCCACCAA

Mt v o e — — — v e

TGCCTAGTAC
AGGCCGCAGT
CAAcTAGTTT
GTAAGAGCCC
TCAGGGACAG
TGGCTCTACA
GGCCCTGACA

GCCGGGCETT

93

ACCTGGTCCA

ACATACACCT

CAAGTCATCC

ACCATCAGTT

AAATCGTGGG

TCTCAAGGCC

TTGGTTAATG

CTTTCTAATG

‘TAS -

TGCAAGTCAA
ACGATTGGTG
ACATCCTTCC
GATTTCTTAA
GGTTTCACTT
ATTTAGTTTC
GTGGAGTACA

GGCAGCTGGT

-251
=201
;151
-101

~-51

50

100
150

200

250
300
350
400
450
500
550

600



601

651

701

751

801

‘851

901

951
1001

1051

TCCC

ILTTLTT TTTCCTTTTC ATTTGCATTT CACAGTGCAT ACAGACCTTG

(poly-T hetero plasmy)

TTGACAAGGT TGAACATTTA GAACTCGACT GCAAGAAATA TGGTGAATTA

TTGT.

AAGATA TTAACAGATG AATTGCATAA TTGATATCAT GTGCATAATA

GTCAAAAAAA TCTAGGAACG TTCCTATCAT TATGACCCCC GGCTTCTACG

CGTC

AAACCC CCCTACCCCC CTATACTAGA AGGAGCTCTG TCATTCCTGC

N CSB-2 ——mme .

AAACCCCCCG GAAACAGGAA AGCCCCTACT AATATTTTAT CCCTTGCAAA

TTTG

CSB<3 ——-mmy |
D-loop ---::--- Phe
TGTATA TTTACATTAT TTGTAATATT GCAAAAGCTA GCGTAGCTTA

Tl region

ACTAAAGCAT AACACTGAAG ATGTTAAGAT AAACCTTAGA TTGGTTTCGC

Phe ---~:

AAGC

ACAT

& 6

:——— 128 rRNA
ACAAAD GTTTGGTCCT GACTTTTCTA TCACCTCTAG CTAAACTTAC

GCAAGT ATCCGCATCC C

OB E W AEND- loopEBWEATF » DURETE YR A
ARMRE - — LB EEB D EEE I NESER 0 ¥E W B 5%
FEEM (heteroplasmy ) #90iH R EIEEHAEMARED E
FPENEREREFERDERMALES - -1H S P ( heavy
strand promoter) ~ T A S ( termination associated
sequence) ~ AW B C S B s ( consensus sequence
blocks) K T 1 region ( transcriptional initiation
region) % -

94

650

700

750
800

850
900
950

1000
105¢
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-357

~-350

-300

-250

-200

-150

-100

-50

51

101

181

201

251

301

351

401

451

..........

ACAACGAAGC

TAGTAGCAGC

ACCCATTTAT

TTTCTTATTA

.............................. ...CCTCTAA

CTTACATTTC GACCTTTCAC CCAATTCCTT TTCTGACTCC
GTAATCGGTTT TAACCTGAAT TGGTGGGATG CCCGTAGAAC
TATCATTGGT CAAATCGCAT CTTTTCTTTA TTTTTCCCTC

TAGCACCAGC GGCGGGATGA CTAGAAAATA AAGTCTTAAA

Cyt b -—--::~-- Thr

GTGACAATGC
GGGGTCGAAG

CCCccaeeee

:~-— D-loop

CCGAGCGCTG

CTTCCGGECCC

GTGAACAAAA
ACGTTCACAC

TGCCGAGTAC

ATTATCCCCA
TGCAAGTCAA
ACGATTGGTG

GCATCCTTCC

GATTTCTTAA

ACGAGAAGCT CAATTGTAAG AGCACCGGTC TTGTAAATCG

Thr -———
GTTAAAATCC TTCCTTGTGC TCAGAGAAGRG GGGACTCTAR
- Pro

TGGCTCCCAA AGCCAGGATT CTARACTAAA CTATTOTCTG
Pro —---:

CCATTCGTAG CTTCAAACAT GTCTAAGCTG TAAAGACATT

CCAACACGIG CATGCGCGTT GCATAACCCA AAACGGCCTA
(tandem repeat hetero plasmy)

GTGTGTTTGA TGCGCACGCG TGTGAACGCG TGTGCGCAAA
AACACTCAAA AATGTGCGTC GCCGGGCTCT GCCAATATAG

TTCCAAAAAG TCCCAAAAAA GTCCCAAAAT ACATATATCET
A HSP ~—— - ci--- TAS —-

TATGTGGTTT TAACCATTTT TGCCTAGTAC ACCTCGTCCA
TTATATTTAC CCCGCGCTCC AGGCCGCAGA GCATACACCT
TATTTAGCAC AAGTGTGCCT CAGCTAGTTT CAAGTCGTCA

TTCAATTGTT ATTTAATGTA GTAAGAGCCC ACCATCAGTT

TGTTAACGGT TATTGAAGGT GAGGGACAAA AATCETGCEGES

95

-351

-301

-251

-201
-151
-101

-51

50
100 .
150
200
250
200
350
400

450
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501

551
601

651

701

7751

801 -

851

901

951

1001

1051

1101

-GGTGAGTTAT

GTTTCACTTC TTGAATTATT CCTGGCATTT

TATAGTTTCT CGTCTCTCAC ACTTTCACTG
TGGAGTACAT ACTCCTCGTT ACCCACCAAG

CTCTTTTTTT TTCCTTTCAA
(poly-T hetero plasmy)

GCAGGGGGTT

CAGACCTTGT TGACAAGGTT GAACATTTAG

TGTAAGATAT TAACAGATGA

AGCATAAATG GCCAAATGAA TCTAGGAACT

GCTTCTGCGEGE GCAAACCCCC CTACCCCCCT

CSB-2

------- S

CTCCCTAAAT TGTGTGTATT TACATTATTT

GTAGCTTAAC TAAAGCATGA CACTGAAGAT

Phe —~~-::--~- 125 rRNA
GGTTTCGCAA GCACAAAAGT TTGGTCCTGA

ARACTTACAC ATGCAAGTAT CCGCATCCC

GGCTCTACAT
GCCCTGACAT
CCGAGCGTTC

TPTGCATTTC

AACTCGGCCG
ATTGCATAAC
TCCTATTATT

ATACTAGTAA

CCCCTACTAA

D-lcocop

CTAATATTGC

Tl region

GTTAAGATAA

CTTTTCTATC

CTCAAGGCCA

TGGTTAATGG

TTTCTAATGG

ACAGTGCATA

CAAAGAATAT

TGATATCAAG

TCGACCCCOG

AAGCTCTATC

TATTTTTTAC

AAAAGCTAGC

ACCTTAGATT

AACTCTAGCT

7 OAFRAKED- looplE B EARYERF » DU SFFFI R T
MRBRE - HABRBEEEFBEPECYt b geneBLHE T /A

&AL -

96
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B8 IR ML, TPileUp s AR IS RERT B AT M SUGHE £F
[rlﬁ_!] @EF'QEHW*¥FaﬁfiﬁégJL@)\YJ"KI*TF‘\JF’J&55' Y 1 1 A R
HuHe i 43 B R B I - LA Bt A S M E - BRI L SR
fi, 2 X U S s K )W_UW I B KR -
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86

¢

693

& 9 : SEIRE-T LESEZNEN ST - RRBEAR T FE B8R (transition) 2§ EFREE
8874 (transversion) Z o SRR MBS IR ERSE Y F o

(transversion )
35 -, 713
200 -100 0 100 200 300 400 500 600 71 800 900 1000
2250 I | ] i I | 1 | H | | ! 1080
ARy 5
. P e an an . .
Ctyb | Thr{Pro| Ezfi D-loop D-loop Phe| 12s rRNA
IRRAN
Tandem
Repeat
-192 211 496 578 6221.5 713 882 o84
N LD\ ED
236 678 723
_ o TA
{ transition ) gazl 731
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1.

Similarity Score

B 10

I _
0 - | —
] | | I | ! [ l ! i ] H

0. 500 1,000
M RREPY (B A) RRHM (BB ) £ EEMERIR - S base pairsD Bz

HTNE ETREBBEELEEREFHAFIEGE > BHED-loopTE FEERK RIZ
276R12112 R - M BEREMOE - MFLEUELATFFANESRET - A BE
MHERANELEEI%EI00%c/H M+ ESETHAERANEEIATHAR
HE R IEUENSY% - SEBEERNNEE TEREED- 100133’.7@%& EEEHAM
H?E“Faﬁﬁ’]*a‘*EEJ?c%%Hi?tD loopHTER -



—HHPSalmon'

—— Trout

Crossostom

Cyprinus

Cyprinella

Oryzias-T1

Oryzias—TZ

Oryzias-J

| ' Thunnus

Gadus

Acipenser

B 11 EFTERED - LoopBEIF L TP LeUp &6 810 RS A 1A A8 4 i
R - BT B B P9 0 R U BRI R R 4 SR T
1326 P 65 25 G COHR (1% 0 00 80 R 55, ot SR UL 46 91 0 A0 465 50 i 15 o
9 — 118 78] -
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WEAR G B o & ( Zacco barbata} 2 ARk B Rk YLIR R

F M= M 1E
The Study on the Reproductive Biology of Zacco barbata in Ha-Pen
Creek and Its Relationship with Environmental Factors
s EIE B2 F-02(10)
PATEAIR - 81.7~82.8
HEEHA BRE
HEFHRAR  RRM - BRET > HR%
BATHE C B 2R mRAELEN A
SERE &
RS
ATERRBASIF2AZRF4A » Kb axEM B v & (Zacco
barbata) R - MM EZR R A AN - BB —F 5 ADENE Lk
WENEEER BN B ekl pl il B EEELR - BEAFHE
WERHEDETHE MR IHLNR 0 F M O R Lt Bk
RSN E - RIE AR R GMEMY L ARG TR RAGIBREKETE
HeRWIE O - RALLAEN T RARBB RS LFERET > B8
BMELRBER - wEBANBEEIF - RBAFHM (GSI > gonadosomatic
index) > RAMBMEFTREER  RESIFLZAMERED KL L5 54

10R > AMEELRALTH  BESREN - REWAMBFNEIAGAME - &

BHRAERELL > REY T EBRBESR AP £ B O MR B
Bagi & LPARETFREES R - FERCEE R R F e & R E S
A &79mmEBT5mm - # FA R ETIOmmIA A R R AR AR > Bk
BARZEDBOMmMEF A% REM A - Hib» KENMLE ML EIRANE
FEBHERBRE - MARAGMELRIRES B2 PBERE B L -
BB oM @ FBRA AT @B R @it b o Bk TR
KERFmE ARG LR -

WeEe  EM B L8R GS |

Abstract

This research was conducted in Ha-Pen Nature Reserve from February 1992 to April
1993. The purpose of this study is to investigate the population structure, sexual
differences and reproductive biology of Zacco barbata, an endemic freshwater fish of
Taiwan in Ha-Pen Creek. After more than one year survey, the result showed that the
sex ratio of Z. barbata was not significantly different from 1:1. The sexual
dimotphism can be distinguished in mature individuals by their secondary sexual
characters, which include the pearl organs locating on the head and anal fins, and the
breeding color on lateral sides. Generally speaking, males are larger than females in
the average total length. The smallest sexually mature males and females investigated
were 75 mm and 79 mm, respectively, From GSI ( gonadosomatic index) data,
gonad development and egg diameter, we found out that the breeding season of 7,
barbata in' Ha-Pen Creek was from April to October in 1992, and the peak of breeding
season was from April to July. Based on the development of eggs in ovary, we
discovered that females of Z. barbata have multiple spawing. Females with longer
total length usually had heavier ovarys, due to containing more eggs instead of bigger
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eggs. We suspected that the relative energy input to the breeding efforts in smaller
females were about the same as that of larger ones. The breeding stategy taken by Z.
barbata was discussed in the report.

Key word : Zacco barbata, pearl organs, GSI
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& WE

B R B -l R E (0 1986 ) c ABEWHIREBASERASH 0 BT
W4 h 8 ( Oncorhynchus masou formosanus) (% > 1993 &% » 1991 ; RE
19905 #R% - 1989 @ > 1988 4k - 1988) » £W Mok (Crossostoma lacustre) (3 >
1989) B&M%  (Acrossocheilus paradoxus) (HZFE - 1991 AR AF - 1990 ) fridisig -
o B MR R AR RBHE A (Homalopteridae) (%% + 1981 ) % =4 &
S ELHMMBITE IR - Hab o RERKEALEBRETGHABRM TR LRI -

ER B & (Zacco barbata) » A RAEH A4 848 > B &M ( Cyprinidae ) B
(Zacco) » &5y T. Regan £ 0 AEBHZ > KRALEL ACandida barbata (¥ - 1986 ) >
HATHA B (Zacco) (#1990 ) -

ERETESHANREEBRETN T LHERA LR RRESHAFR  ELRE > B
Ak (¥ 1990 £-1989 ) « RPRBUABRGLDOEABRIA B8R BHH
o HRAEE o ESMA 3~ 12 A0 RERREZHE (F 5 1986) o e M A
HH AR A Z o _

AFREEEAMELB D SN ELTH  EEFFEHLRE D B4 L& - Bl
A RAB R BT R FEEE AR LR RGN EEATFHE LR A2
R A M RS E L R '

A~ BUTHEE R

HERANEGLBRLRBE TN R LR (Sba2446 » 28812134) > AR PR EH
2 — (A1) » BRMS20F12300 R « BAAEE « M - LA AR (GB% > 1986) -4
WERERERBRAMBLIFOLLTH  RREBIAESHERSE4A A PHARAICCE
243°C RAAB2.0°C  £H3M2C; £HFAI904mm » B E P AL3I~6F » £ AL FIEEH
YA RBIABBCROERZ — o REMEE R A HHA R BH - AR R SRS
B ERBAE (RE 1986) - MARNSMBREL - AAMRLSHEME - 28 FHEATER
FoRBABE YR SATFREEESF - Y EBRAEREE > PRAR S AHBIARY
BE e THEAEMNE BAERL  EANELEHMEE -

HEENEEM AR ENE v & ( Zacco barbata ) o~ BB { Varicorhinus
barbatulus ) ~ &M%  (Acrossocheilus paradoxus) ~ 1By & (Rhinogobius brunneus ) ~ 5
(Cobitis taenia) o - b TEHL MIEBORBR TRV At s MM ELT
;E; o

ATHREBEAFRAERY LR SEBRTWRL  ARWEAFAFES (B2) -
EHF R ELT
o #A B AL AR MO RS B A G R AR A 94T AR - 3%

RAEAPHECPRAE o BUEAL I F R P TG KR L AR 4 o
S BRRE LA EARRYER  REATERM2IAE ERD B FREPEL
EoRAFELRABRER LR EHERG -
S REBSE D AAGEERRERA  RERTERYLINE £ BHE LN TRA6004
_ R BFHEFBAE  BAMBER -
v Bl AR AR RS RE R TR RS AT S BT MAARYE
e s B

'l

4 < MR
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—i o

BT HES2MA N VBB EEFREA—AAT LSS THELBAZTHE FhiE
FS0N4EE & B ELEEHMBEECPUE (Capture-Per-Unit-Effort) #e34nFl - 2~3A L4 &
AFHEHE - MALHESMATERRAR  BATARBEALRTE - HEL8E Y04
Eatsk (total length) - FAMBE AL RAMEARE S MERIUL (6-608) > B ER
B BRI TR EME— PR -

=~ FBEHE
HESRET L ER G ARSI EHY  MERSE 0 RRBRRE M B
AR EREL T AERRRLGEE (pearl organ) > | A F A G4 E (breeding

color)  ¥ALIBROR Mode! EB-280"F F X T ] B A & - 44 & 2% - Wb E g MEE

B PMEAMMORRERE  HAESAWENY A& (Inmature phase, 1) » 51
(Development phase, D) + s ##1 (Ripen phase, R) + 4R:b51 (Spent phase, S) » XAR#E 5%
(1989) 401 o 4 % G B4R A 2 45 B8 2 503 3L R UL #492 (GSI, gonadosomatic index) -
g MK 1G85 A GSTAOP I 40 > 4 5 HI 2 A28 0 8 5 Bl -

GW -
GSI=————— %1009 TW: g4k (g)

TW—GW GW: kmm¥E (g)

HTHBEEEC 8PS RERLOER  SERERCLAME DM L3R
% HFIRAREARMIRE L o B SRR B £ R2-3E - P R A ol
AR A A RERIUHR 2008 6P 45 » AR OPAE -

LY (R phase) 657 205 » I H A BEFM ARG PLEEEUALGRIR

(fecundity) - FPEMABRBEESBGE CARPEARFFE > FHARPEAALE
& o BRIP4 1008 » R EE KA P -

- OW Fops (B
F=————%N OW: & (g)
0.5g N @ gpdadt (5)

o FHaar

BT A ey BT R A MaCintoshey StatViewdksé g - £+ ¢

SeAfErt 4] (Sex ratio) w4 Chi-square test of £ Fl | IHSE LR B MME >
Mo P-4 3 R Ak FEAR LA B HE AR AR AR b i 2 M 8939 KX Independant t-test 445
AT H MR AR WA 5 80 &H 2§ A Friedman testa#F «

PR3 A A R P A i i ke e > i A K - MAE - wiEE - GSI- Fgpg -
AR ER PR 00 B A2 2 B A Am BME 0 P2 8 B 42 ] w4 Spearman test 447 A5 4k o

%‘é%/\p
,—\g—bz‘%
(=) B —Hpt

BB G T SR A e B ARSI G 0 & 81 2 A E814
12 AME s 7ol RS A2 - MIBMETESEE s EmyThis » mik
ey E e e G c M RAR SR S R R TR EEY s AR ESEEN
ARG I & o B EATRENI2 Esbd o ABE I ERRER - 125 &

105

*



SR R B 14 AR RN L ARG R o s AR LM K B 8

111 Mgy o %%J::Exaiam@&%@ﬂ PR by vefldm B3 0 3 A 8512.5 9% B4e k0 10
Azl E&HE 91 % Nf»:x_:il%i'lll Augl10 9% - 12 ARLE 0 9% - £ 410 A SidiR
AT BMEEFEINBES 60 & BB IMREF2 B AR EMAMEELE
(t=7.73 » df=84 > P<0.001) » HFE Es o A B EEK -

(=) Mol £ R

At ERREHERED &P RAWTHEES 117.6mm (n=198,SD=26.0mm) -
M E Ry e R AL mm (n=209,SD=21.0mm) (H4) r HHEMFHEELEE (=248
df=405 + P<0.01) - H 4 « Ao B e L ¥ E %1227 mm ( n=167 »
SD=24.0mm) - EAZHES R A1155 mm (n=190 SD~176mm) (BS) » FHMBEELR
{(t=3.24 » df=355 » P<0.001) -

(Z) #AteEH

REBIF2A £82F4 A m AR RS A EREMMESLEREH 0 R T £ - TR B
FRERBHGERH T LAME 0 LEBE4 § 0 ME2T 5 ARER MAEH—
094 1.8 1:1 a2 R (Chi-square=0.38 » df=1 » P>0.05) « fLof » s fih & 4
184 & > MM S H208 & Mg wtfi%—oss Pl ] el R REE £ E (Chi-
square=1.47 » df=1 + P>0.05) (% 2) - ATHEZLEFE YRS B T H B0 56 B
RERATAFRAL %%$%iTWﬁﬁmmm%ﬁiéE$% Bk RAAL NI EE R
BB T G R AR 2 A A60mm » 60-90mm - 90-120mm » 120mm it b % 44 £ AR
(%3) o J#x60-90mm3 8 £ B P45 a9 B F (31-5396) + A 4k /F %90-120mm ( 14-
4496) » #60mm (8-3594) -+ 120mmoR k&g a2 L A4 s el & O (5-20%) -

(w) £ AR

HAAEA SR SHHEE - RBANR (GSI) RAERRETRE (B6-H7 - BS) #
o RESISb i ER B SN EMEN L4100 A HEHELATH H Q2EMATAEH 24
A &k kM - ' '

WIENHRARE SIS AEA02-LImmZ M > 3EA BB R (1.2-
L.8mm)} +4-10 /A & # s (2.2mma £) » 114 R82462 A gp4@ % 44 1.2mm > 3 7 Aaoh B4
Ak (1.2-1.5mm) HR - 44 R F A hipk (B6) -

e B 4R IAR B UR3 A B Lot - T B B4 B H TR 11 A RE82E3 A 4
Bk B2 RIEA A Blhe ot o M Ba R AE AR B AU R he b BRI BE 0 RGBT 8144 A Bk
Z 4 ALe A S e b B an B (BT o

A81F4-10 B THRAMMES 4 44 (R phase) #9984 > fskob 8 (S phase) #6446
L0 R 45« 280 2B B B AMMELIA B MG A8 E 4 (Dphase) (HE) -
PR R RIS HHE (B9 REF > WA RRABT YOI LAL - B
B ERBTSLEEEY A SR - |

(£) Bopgingmse

FAAEBA R ER G &F 57 £ R Ir KR ER A P R M B B A 22816
oMk HMAEE - - FEET - ABRENE 2R (FPLEACERRLIER RGBSR
F) o R T IR AN T o BB M 48 B M e RS -

oo fp L ERM AR MABEAEARE (n=22, r=0.92, p<0.001) > fpEERFPHMA
g kAW (n=22, =082, p<0.001) » Zopf s L2 MAEELMHE (038, r=0.73,
p<0.001) - ABERBRPEAMEE - PLE - g2 Mt amEmN (n=22, p>0.05) -
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A ELE AR S O A (n=8) MTH (n=6) R FMESHHE T MMM 2
HATE e B AR ETAEENIFE REAFHER S UL HAAA
Kk o GOSIApEEEAR MARERN  AFH R M ERELHE TGRS
Rl (GSIEME) ARGy BRI b R s » R R ATHE R a0 op St ) -
BA ey frmitaian  B458A Poidr@Fy > LA Spearman test4#7 §p 4@
A AN FRHFZEERMME (0=6, Z=-1.24, p>0.05) - '

=~
(—) ¥ — M4 (Secondary sexual characters)

RS EREC SRR B ORAMES > SR RBRBEENE ST TMEL
ERFTRHBAHPBEENRND HELEEANA S AR SHMNEGHHEEZEHRTE - b T
Fe g s W H 4 Mt (Secondary sexual characters) o fidd Mgt > S éﬁj@_i}i&g
WEAMBERRTTRL A RELOEEREHEEA-I0A e (B3) » &% (1990) =
B SR AR BBEARR - Vo M SARGYE B SR 0 AR Gl b S - B Rk
i B RE DB EILRR B ERER > BN CEEE - eI TEE AR R
BETHE - EEBGERLIT  EHBRARERTE QRAPLFEE » & HLMEGE N
BRI B AR RS LRI AR R (RARE) 22  HERBSo AR T BB -
WRBEGENET AR EEREAREY - BAMIETR LM IR NN e ns
FRE o MAERLEE RS A -

M o &P s Zacco temminckidu A 3 A a Al ey F 1L (Katano, 1990) - BRSi#i A
BELNEER  AREMGBRE  BRE _HMAHANERBLEERBET L B ENS -
PEBL o A BR RO A SR RO A G R 0 TR R 6 B £ BOR A BEMEE
B MEMHRIEFHTHE  RELAFNBEL TS LT HLE - £7. temminckisy £ 747
A7+ (Katano,1985,1987) » SR b é  FREPCAREFLYHENARE  BEY
BERATEAENORE - ERE AP THI AR LM E AL R AR d X H 01T
A EREREEC A ARNITE  ERB D SR BN R TR A o AR 6 454R
&, (breeding color) » Katanodf.d & ¥ R #06 E 0B A 8% & (warning color) o B 5488 % ¢4
A A MR AR SR AT HEE Bk Al A TEEA SRS 0Bl FE R
WF R KA LT RE AR SR AR RRTRR - Hib 285 0 25 RaYy
WREHF LT RAFI RN MAELENER S0 67 R RLF A K E8 & LB -
A &KatanodF 3 Z. temminckiF — MM A R LT AT R 0D 2R B0 808 o0
MERT ML temminekizg o LM Fo R A £ MBMENTE  THRETZ S LN,
temminckifg B} -

(=) #Ekeps ) % 32 (Sexual size dimorphism ) '

EBFGERETEF > e TN EEMAER (B4) > SFEMR W (Size ratio
BAME /A E) >1 0 R L AREG IR s (adult sizeratio) (B 5) A EEIM &M
g B o4 (Size ratio at maturity) (H8) dLdrkosd] » 2 b ot B R 30AH B 4% -

AR AR RSB E S 2 M o Shine (1990 ) H 4 & — 3] 1 5] & 3
WP R K B EoRBER PR R R o B LB RN e AR Y 38 itk B
—HEFEREGFAREALR  REBEAEBM AR YA RRE > FEE S AR LB ES
FERHEBFAMMN ] > FER T HEMT £ 2 (Sexual size dimorphism )

kAL £ R YR BEFF AR 0 £ B2 THAREE A FHFE (Shine 1 1990) -
Parker (1992) A1/ 4 7% S M A MAERIEM T 2 T o 302 bk 5] bk A B A% o 380 06 45 73 25
Jo ey BB E (fitness) < —fkd 3 » MelE A K 400 2 A B dp it o AR Ea% a9 o) a)
Wt 4% (sexual selection ) £f % » oF BP0 % & & BI 4% % Be o)
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Davies,1987 § « kit o 4 o 0 B0 SC TN R 888 & €t A (Jennings and Philipp,1992) {24 &
(juvenile) Wy -H » AR &M H 5 EIR T HA o RHMIRIY Kok T 48 B 4 PF R B
{Reznick et al., 1993) o &% B2 & B0 A 7 o0 & B £ AT B R & ) B 79mm 75mm »
B R E110mmeF &% A R MR B 0 B 800 404 B £120-130mm B A R 3 (B8) - 4
b ey & B HLGS] PR A LA T RAETNIAE R A K E A ) FRTH
RRMZ M AR 6 £ Rk o MRS K ESOmmA & A EMEI AR 2R SR
MEgERAEEEE AL ERFLBEFT G HRAK TR ERETALEFT - THESRS
2R FRA A LA SRR A SRR E LG MUK GEAEY  BARRR
ath e HATABREN ] THRERER TEAEBE TR TNETRMRETRT - M0
A TRy vk o T A AR R AN AN R

e T ERE oS BBWZ temminckiZZ, platypus (Jllﬂ_ﬁ%ﬁ&ﬂcﬁf » 1990 ) ek Bag Al
AERE B K AFAEBF L ER o £Z. temmincki + 2 EREBKAE RO RERE L
R ME  EF LM E KR BaK® (Katano > 1983 1 1990 1992) » R AR —ELR
FEPTUR— B EMEAER ST ATHESRALAFRLEMaRBR A » B3 k| H b
Al HAERED SR L Sa -+ ARFTHE - LARTHMEHM > ARED
B0 & FEAT B B A R H% B Z, temminckidd [ o

(Z) #% % (Population dynamics)

wEEERSEC R éﬁﬁ%#ﬂ&mﬁ%ﬁiﬁﬁ%’—%&%ﬁ& SHHEERS  BARANZ
temmincki 407 EAR4G T (Katano » S AZEE ) - S0 ERRGYRALE AT L Ragik %
RBIEAR - A R4 EE T RRE  ERBORE— ST RBIRBSTAL E  Biks
WAEBAIE - ERBHUSMNAATHER MTARLN  ASERET TRERL2~3AN
8 - A ERFRT > E@FAN A Bl ERALRE-SHAAMGRTRIE > AL
el MRk R ER - ARG ERBORARANEEEN (4~TH) HEmE A5
it B REOR R A 0 BT R A RS ERORERY  ARTAGRERSF
B4k AL & S e 2 L0 (F 0 1989) s » SRR ERMNAS (£2) » 2
B 60~90mmey it & % 0 MR DHCOMmME IR 5 REBUREHTERA MG RN E
B BTHRE S SRR GRERA I B REEBHERT R o Bk TRESET
R R AG0mmeaYy 2 8 B o G 2 F ATAE e bR -

() %5 8= (reproductive strategy )

GG LEEEOE FRNFHRAEERERINS T HIE AR ? A — S0 RE R
WO ABEHSROACREFRSRAN? RIHOFE? B0 A D ? R EHRARIREY
A FH £ 78 (Mann and Mills » 1984 ) % ? 1 i ug 3 75 4 354 Wk r- & K-selection 4 75 -
ERBYGILE TSR AHAMARTERETEAL L REEENSHRERRSETE
AN LR AL MRS - ARG ERB O Y AT AR LRH ARE TR
Rieggrs » mALK D EXEEIH (B9 » BTRRASZAWERB LA S KA
{ multiple spawning ) (Wallace and Selmen » 1981) » WAdgiuit RAERE S Aoy fiak
# AR TEA AR A B AR ey k3R (Burt et al., 1988; Nikolsky, 1963) » Rk AidRid b » 25
Bk FIPEMEFB G e ie (But et al,, 1988) - @d ¥ — sk 4 HH RN FREE
B BRI — AR A

R E S HH S HNFE (McEvoy, 1992) & @ el g BAEEHEE L GASR
He O 44 B R AR A PR ST A L8 00 B A R R ﬁﬁ‘i?“f?@.i’ﬁi?ﬁé’ﬁ‘#ﬁfﬁﬁﬁ%% P
BaEhAd AR F R ENBREE T EmENARS LR

A EENERS G EERERIAION RS et BErhikih 2
5 BERE S B G T e o R OP AR R B G B R B e b AR N A AT
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b o I R O B MRS BT AERE O RN S TR & A
Rug R TIE A e TRESGME - SRS RS S EFH A TS H Fie 0
%o EBBUSNAEBFETEROBRAER » dA»RRMT %KM R ZR B A o
HALEMGCHRPRABLGTERMETEN  TRTRMYBTEMWFS (5
1989) - M h S RANTARKRMANAELTALEB LG TORSE > N T FREEE
£ o
HAFREANEBAT T EFTARIPESLE TR DOPRFAL
(recuitment) - WAL — 1A B EDIRARARERIIORTLH THBER FRILHY
{Kjesbu et al,, 1991; Conover, 1985, Wootton, 1973) -

BERH T A6 £ GAESTH26ME 0y 3 R ITB R B ARM £ 78 7 2 4% » WinemillerZRose (1992) #
g db @AY 2 E % R 5 B =8 R E B K% (opportuinistic strategy ) * Rt RABT 0 4
BBTERAL > R BT E 4 TR o W H Hwg (periodic strategy) : Zfrg F - RMEL > 4
BHFER - R BAORA AL o TR Evs (equilibrium strategy) © FipE o KB
B HBAERE  RBRAERE BB EMbAZR SR ENE T Ry 4 B B A
THES - BT R AR A FAA RS TR 4 o 6B 5 RAH B0 Wk s
A BB R K BRI R R R 0 e THBLO AT FAME » Blob o R IR 8RR
BN BEERBBET  BREFPUAE e TREZVRE - BEF B0 R —Bw7

M BHEERS - .
AXFEFHEEHORGEBREHAI~IZE (F1989) o gREMBointisy
HA~100 (E7) @ BEABELBNRERE FLARRERAEMENELRR HBESET TS
HABEHREZHRALBHNEL  BEOHRBAAELHY 5 F (Mann amd Mills,
1984) » Conover (1992) ¥ #7413k 5 BA L RA M &M HBRAEARSA G L - L5
WA ERFHEEWRE S 4K o Cushing (1990) A M A HENEE ARG ZHME AW
Tk food availability) RBAFRGFAFLE > FEHRGIRIEFIGE B4 60 R0 M sk 72 4
LRI o Conover (1992) Al A AAHERME - LRALB BN RELRINEG
Fo SM-FERAELBERERYT  AEEATESN TR -Rh WS RN S
(growth season) #pR#] T £ FAEMNRE - ARBEANE AT E > THREBH R4 4
Mo FHAER  ARAAERTRES - B YN b BB (birth date) Yrd ki g
(somatic growth rate) & » Hoh > AMET &£ A R T8 RATHIE » X B2 4 4045 5. 8 4
BB DD EERBEFFHE—EAR - ABKEERE » A58 WYL RALE
FHERS) ) MREBFNRERERBELS P BT AEBSBEZ S > ity
SEABARNEETRAERSEEANER BT S LA BB ATET RO ERE 0 S04 -
SRR EAALHNERFRE AT NTEL > B RAE REEER RS E 00
BHGBETR - Pt BER LR SR B OHE Rk LR LB ESH BI~6F BA~T A
(&% 1987 %> 1989) > m e kR 5 Bl 55~11 A BA~8H (RARE) - kb ik
MEREWARARLG 2L KELES  TREFEEFLEE AL ESLEE -

15 ~ 53

BB 5 b R SRR R EER > BB T SRR ISR L
B HAAR A HENESE T ST b E S S PR 0 B MR SR B A E M B
TRIHSAR & o AL A B k w07 HL B AR Y8 B R B M ASAR B 4R SR R, M B vh bk 6O g o
PR A R B o AR A R B LR BLAE R o i B B R R R R, o
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M~ gl ok

1) BT  ANRE E - 1990 - B ARG - b & EAH S RE

BRE EHN 1987 ABASTRLBEEASSMEBI WA RERLETLEAEE 0105 -
57T H -

ARBEAY > TRBAAE - 1991 - KT ERE LHAHIWHR - REGTABMEFO025E > 167 -

ARMERY > SR ELAE 0 TRIE I RIS - 1990 ABBEFAHMUFT T o T NE - AESLENEE
2731 H -

AREERY > BohE o TREAR - 1989 MM E T A MAEBRITANE  REFLRHREE 8

MR 2R > BRSO 0 WARHE - 1993 - BB RBMFAENE (1) —REEHEL
#Ho BLRAE - BERERMBERFAHRFTHE A 782-07 3 -

R HFEE 1990 MERE HRZARHFE BECLEBHEEIR- 157 -

PEUR A - 1989 - AL SR ok (Crossostoma lacustre) Z 2 BEME - Bid¥HH LSt
A R

Wk T T REER o B Bl0de HEE 1986 A AHEBRERZIAE - L
EEEBMREFOS 5% - '

&4z - 1988 - KEREHHIALS WA S HIRRE TRNGELET - BB A E 0L
RATAA L3 - ,

JEss ) - 1988 - MRiE 4wtk ( Oncorhynchus masou formosanus) R A mE e Lame - A2 &
BB KA TR R '

Wi - 1981 - BT HMAGM - FELRERLHX

G - 1986 - BRAEAR A - EMAIORHTR A AHSATRESC | -

GEER 1990 - BRIk E (1) - 2ERABHHTRFAEFMI) - RHF 81 B -

ERF - 1989 - R PARBMABABRSE - HFH 15 K -

JEAE R ARAR N o AREERY 0 SEE AR - 1991 - B HEIPARA G F B & R B4 Oncorhynchus/ & 4
Mz ihdentd - KA ERMARF00D 5% -
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3% 5 @ Effects of enviromental impact on freshwater fish in Taiwan
HE I 83HRF-06(5)

HIFHRR C REAT LA —BEAFEZSESAZTH
HEZFA S

HEFHRAR  RRFE - RG-S & RER
PATHE C B EH AR

SRR ¢ &

i & E

KRR E BRME  HBEAY > ERAKER LWEARE K
Ry BAALBRITA R ERRBOHE - AREKBEATESN
TR BN 0 B — AT o R RRBRE 0 RAEVRRENER - A
ELMEhEE Y > ARRAESME  RRBALSHREWEREBRK
WA AT - SMA KRB EERE E—RERM  FEHOLRS 0 HE
BB AR AAETEGRYARELTEREEY bl B
A A RASE - AHESFWERTHE LK BRERTR
*5IE T EARE  RRLE DL FRARSITE 0 ALNECARA
he o W6 FE| e AR BB ARIERIA PR H I HoRBAKE
o ST A R BERDRE Y BRI TE  TREA FRDB R
AT BRI S ARE WA R AR R A DRI
RAAR BT ELR - |

A EPMASR kS LF LWL e -8B K-&8F
B omrBar e B muREERIORERERS > SF LR AEELY
GHBERT > MERKEINSMARAET AWMERBBRZ -

b BAEIE  EBME kA TR
KXIHR

Agriculture is the major enviromental impact between Chichawan Stream and
Dechi Dam in Tachia Stream. From Dechi Dam to Kukuan in Tachia Stream, the
geographic morphology is a valley with vegetation. There are Kukuan Dam, Tiantun
Dam and excursion center on Kukuan in this section of the stream. The stream width
is larger than upstream on the section from Kukuan to Tianlun. There are many
villages in this section ( such as Kukuan, Liyang, Sungho, Lileng and Tianlen ). From
Tianlun to Shihgang, the stream width is very large. Orchards are the major
enviromental impacts in this area. The action of mind sand is the most serious
enviromental impact in the section from Shihgang to seashore.

We found 23 species of freshwater {ish in Tachia Stream. The amounts of
Varicorhinus barbatulus, Rhinogobius brunneus, Acrossocheilus paradoxus, Zacco
pachycephalus and Crossostoma lacustre are larger and distribution of the five
species are wider than other freshwater fish species in Tachia Stream. According to
the resources of freshwater fish in each section of the stream, the number of captured
fish is the biggest in the section from Dechi Dam to Kukuan. The secondary one is the
section from Kukuan to Tianlun.

3% U B 483 ¢ Enviromental impact ~ Freshwater fish ~ Resource
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# % B Salmoniformes
# 5 Salmonidae
LI 458 & Oncorhynchus masou formosanus
# %4} Plecoglossidae
# % Plecoglossus altivelis
## B Anguilliformes
&% #EH Anguillidae
& & Anguilla japonicus
#2 5 Cypriniformes
- g 4k A+ Homalopteridae
23U T2 B Crossostoma lacusire
£ 3 W e 2 8k Hemimyzon formosanum
3 o 3 fe B A Sinogastromyzon puliensis
#2#} Cyprinidae
£ B 45 80 . Varicorhinus barbatulus
B L '@% Acrossocheilus paradoxus
£ B0 % Zacco barbata

%ﬂﬁﬁﬁ Zacco pachycephalus
45,9 8l A% &, Abbotting brevirostris
i &, Carassius auratus
#g & Cyprinus carpio
#k44 Cobitididae
| etk Misgurnus anguillicaudatus
Atk Cobitis taenia
! #& B Siluriformes
A Amblycipitidae
& Liobagrus formosanus
&4+ Bagridae
&4 Leiocassis adiposalis
& A+ Siluridae
& &, Parasilurus asctus
i B Cyprinodontiformes
3 & 4 Poeciliidae
Kk & Gambusia affinis
%% B Perciformes
JE# Gobiidae
By & Rhinogobius brunneus
A5 HE vy 3 % Rhinogobius giurinus
#2# Channidae
& & Channa maculate
# A # Cichlidae
%35 8. Tilapia sp.
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HELM MR ‘
The Study of the Emerald Green Tree Frog » Rhacophorus smaragdinus
e & S1RF-0L(39)
PATHIFR ¢ 80.7-81.6
HHEHA D BAE
HEHEAR T RIGE
PATHRH BLEMHRRAREMA
A &

HE

1990598 2199244 A £ 8 Bk B W s % & E#i (Rhacophorus
smaragdinus) 89 A TEATE o BRET 0 H RS A ABEG AR  MHESVL
X=72.0 mm » #EzSVL X=56.4 mm - 35 Z sk & & B B & #(prolong breeder)#y
B O-1IARIA AETEEE  AMEH TR EFREBE - bt -F3
TAHIERRBPABO23RK VAP ERAR  FRATAT G AR
(OSR)Mp ey Ktk o sk @ AR M RBAL G AT - B BT HE L
B R A~ A B AR AR ) A B A o ik s v AR 5]
TR B HAE A T R AL 0 BRI E A BA AEARNE o FodPU AR by MRk GE
AEpIERF o B A ERHRAEN PEARKITE KRS AWMREL - BKRIFMR
B A 3T R 0 B SR ATE B I A5 B 0 B R P 4 R AV AT IR
K B EADEA L PRTH B0 - HETRARE R HRTEREN > R
Bt % & /8 2 % (promiscuity) F X, o Mk ey R BRI RBE LA AT AREERE
HEEAAM 0 RSk BRI RASORETES kR AR
LA IE TS o & P45 3 Ak SRS RE A P E R0 R AR IUA B - dpamEiLk
RS R BRELBMBATE - BARMERITHEART ©

BRARE ¢ 35 AT  BPeeA C R HATS

ABSTRACT

The reproductive behavior of emerald green tree frog (Rhacophorus
smaragdinus) were studied at Tatung Shan Area near Feitsui Dam in northern Taiwan
from September, 1990 to April, 1992. One hundred and forty-four days were spent in
field. Frogs were marked by toe-clipping and waist-band marking method. The sexual
dimorphism of Rhacophorus smaragdinus was obvious. On the average, females were
larger than males (SVL X=72.0 mm vs. X=56.4 mm). It was a prolonged breeder.
Results indicated that it breeded all the year round. It seems that the reproductive
peaks falled on September, October, November and March. The breeding activity was
affected both by the rainfall and temperature. Most males stayed in breeding pond
several days(X=6.23 days) and all females appeared only one night when they were
ready to lay eggs. The operational sex ratio(OSR) in the pond was skewed toward
males every night. Males repeatedly used the breeding pond. The calls of male may
separate into advertisement, courtship, encounter, release and distress calls, Females
were attracted by males’ calls and touched the mate actively. Both the mate and laying
site were determined by females, There was a water-absorbing behavior before or
between laying eggs in the sunny days. Foamy egg mass was completed only by
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female using hindlegs. The egg deposite time was last about two to five hours. The
time from amplexus to finish foamy egg mass was mostly more than four hours. The
mean clutch size was 419. Males mated several times. Multiple clutches were found
in females. The mating system was promiscuity. There was a singnificant correlation
between the male mating success and the number of days that males stayed in
breeding pond. The larger males had high mating success. There was no size
assortative mating in amplexus.

The heights of deposite sites depended on the weather condition. The mortality
of egg masses was high because of being parasitized by dipterous fly, dryout and
fallen into water due to heavy rain.

Keywords:Rhacophorus smaragdinus, Rhacophoridae, Reproductive behavior
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qul

45 3 #3421 (Rhacophorus smaragdinus) & 4 M4 A A 69 4 & 512k S 45 T 3 Jb 81 0 BUIK,
BRMLE  WAITRER L BT AERRE ARE(EmR 0 19825 Lue and Mou » 1983 ;
2% - 1990) - BB 1989 A E £ SR B AN L AL A E A R FRIT L0

38 ek ol b AR BB A AR K 00 M AR BOR B 0 R 0 O KA IR g7 (foamy egg mass) .

AR A R AR By R R SR AL B B AR T AE(B R 0 1982) - &
A3 o BB A A e 3 KBk (Rhacophorus moltrechti) » 4 Jb#4#k(Rhacophorus taipeianus) & &
4% ¥} 2 (Polypedates megacephalus) £ VA 5k 0P ey & A R % i(Liang and Wang » 1978 5 4w
M > 1982 5 Lue and Mou » 1983 ; Day and Yu» 1987 ; &5 - 1987 ; #7% » 1989 ; 7k » 1989 &=
# 0 1990) °
ﬁ$%’&%ﬁxmﬁéﬁﬁ&ﬁwiﬁfihiﬁﬁA’%mﬁ&ﬁmMam
Wang(1978) + 3 4= B (1982) ~ Day and Yu (1987)3 # (1987) 44 #F % A 1%, 2 % (Chirixalus
ciffingeri)# & A HR(1982) + Ueda(1986) » Kuramoto and Wang(1987)4E(1988)# % » @ Rk

(Chirixalus idioot_ocus)i—;' Kuramoto and Wang(1987)#=5&(1989)89 51 %€ > & A AR A B Ao IR (1982)

FoiR(1989) K - MIHILRERT & i & #(reproductive isolation) & # {t.(speciation) &) £ &
WAl EBAL A BATAREFZNHRE B ol AR GO AT R ¢ M B AR B A
FAG#y 4 W 44 (phylogeny) ° _

B A4 B Bt AR g 1A A E(E A 0 1982 5 Lue and Mou 1983 1 Mou
et al, » 1983) » 4% 42 &(Lai and Lue » 1993) » b0 JA(TF » 1989) » BAEMENEAT AL
5% B A4 (B Aok > 1982 5 Lue and Mou » 1983 5 474 » 1989 5. &4wiR » 1990) - Kl iy A
MR 2 A 0 1982 5 B % » 1990) » | A 447 (Chou » 1992) » Htlude AT 2 - EX % Vo
@R R EE - .

At d iR SN 2 AT A BATRA 0 IR A vk - RAB A A
B EEABE LTS

> AT HLIERE

e B 5 7 b 45 R W VR (L AE24E 545 0 RB121E345)(E ) B 376 AR
E T B M MR AT S A AR Ao 3R 0 199049 A 519924541 » A
HmE £1329°C - 2R B - TR o AA1991F8 4 ST R B200E M HAMREYL
100 mmyAF. + S @ H3016.4 mm 2 A9 A 7054 mmE &H(E =) -

BBy B — R A BT R R Rk KIRE1.O5A R o @A E— ¥R ARRAEE
SRR K o ACh R R A oA — 1R 4574 R o 5 3 (Livistona chinensis)fr — 4R #7.5
AR & Y H(Calocedrus formosana) » it 8 2 AT P 4% 3545 S (Cerbera manghas) + JLALR]
B8 ks 0 b A B 3t (Miscanthus floridulus) 4p & #t (Leucaena glauca) ~ F #k (Alpinia
speciosa) » ¥4 F(Alocasia odora) ~ ¥4t sH(Melastoma candidum) & Hidh & E °

s, & A 3% $E(Spirodela polyrhiza) & & » A 84 B4R T o Kb b A F ik > ShuEa 8% > K
W~ sk o~ B A R EYE o b R AN A A YR (Bufo bankorensis) * B 443
(Hyla chinensis) » «J»# 3 (Microhyla ornata) ~ & Fobti ~ GATREE - EIRHEEE - B Jb B - R
#(Rana adenopleura) 4 1% 3 (Rana guentheri) » b &, 7k s (Rana kuhlii) ~ 3248 A7 K 2k (Rana
latouchii) ~ i &k (Rana limnocharis)dw & B # &k (Rana longicrus) % 134& =
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%~ MLk

B A0 M .
HI990F9F £ 199244 F 20 A » sFEHXHEEME VRl hBARE k145 &
144 % » BIES8 R MR BIME - '

e - MEAME

45— R B 4 188 - Martof{1959) 89 4 Bk % (toe-clipping method) 47k A B3 - % AV 15 #H
RTEGBE  SFBOBNNERR LF ALY RARE » ALHH - AAMEMEE —RHE
> B8 A R K (snout-vent length SVL) » FBAE =R Ry MERAEEPHNE -

8y ‘

4 H1 SONY TC-D5Mék & # A TDK. SA-X60.8 MA-X604%-5 4 » &, 4-audio-technica ATM S3faE A
P ABRSE > BIMEWMRENITE > A THRE Y ERREWES - 2#80Kay Elemetrics
DSP Sona-gragh modle 55004547 & 43 - A MRS > A 544 » 814 A Duellman and
Trueb(1986)5 & & = 43 -

EFATH BRI R

AR EIME S E B LS ﬁaﬁi&é RFLBATE - GRANT AR RMAER - HEAE
BAEARGHE 0 IR R AR R ARG R AT B ROA ST I RRAT 0 P IRR T ARSI

RERBE ? PRATRIEAT L ? A THRIDAN SR IR AT AR 72 IR0 53

VAT AIEYE AT EPT A4 Ip B 0 AEARBI0 - AR KPHE - RRRE RGP

ik

B~ 8RS
R

—~ R

TRIE > T P R4 et 1254 3L300 2k o BeakA2 % HAT B0k o Hhab R K 2546.3-
63.3 mm » FH56.4 mm(E =) -

TEHS8-141 g0 FH92 g MR R A F A B H 0 EA7 B (r=0.73 > p<0.01 » N=300)(|
w) o Mkt R £653-76.9 mm » FH 720 mm(B ) A E418.4-387 g FH2T6g ¢ A&
IR E HI5.9-254 g0 FH204 g - W ERE NPT AEPEBELEHES TRM(B L) -
WERE AR R R AP AT A IR R R A R (p<0.01) » H L5 Bkt R A By M AR

(sexual dimorphism) -

~ A FIEE)

%%ﬁﬁ%iﬁé%ﬁﬂ$iﬁ’%w%$uﬂ% A9 A THERAABR(E N - B
A B EFMA BRT i B AR RS » AMENTHRAERBENHBE L) 28 5% 4
9-11F + B &EA3H = RIOOTEA4] > —FREE T48BIM > L F61.5 %(91/148)8 8p
RAREVER > wO-1ZMENERAERES - SEERmE 379 %o 120 BBk
AWMU RAIE  5aFe) 74 % REENHBALD » HEZFH2E I > 199154 A v
BemEh g ER VAL AAI08 mm o RS 0 SRR A LRl A 5 MR
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2R aES mERE SO AM  RRFD - AMAETHBHGRERAHRERS &£ T 4
m%éi@eﬁﬁiﬁ’k*T@’m&wﬁmu%%ﬁﬁm%wt’&*ﬁﬁﬁﬁ%@’ﬁ
E12CHRANEFAL BT EHES B RAEROBE  TRAAHENBER
X :
Mk —fp A R B R 0 BB O RS S 0 KA AT LR o #RE A VEE A
s e AR 0 BUFS AN M R A A0 - B REMAFUER TERR FTFHK
%&%m%ﬁﬂﬁﬁim%:WTE%%&%EK§%WW%%’T¢%%ak¢ﬂ%ﬂ%ﬁ
R A B 0 AR A R kT IR AE R R & 74 7 %) A Sk bh (operational sex
ratio, OSR)MAbAa & & » Yo bl sy tiplk - Ak A0-13% WA 0-6E (B 5% » doioik A HA
oy R SRR T B 13 0 T3 (8 E 0.67-13 » 8.D.=2.76 » N=d4)

aw%$m3%%ﬁ%9ﬁﬁ%mkiﬁﬁﬁ%ﬁkﬁ%°&%ﬁk$’%kﬁﬁﬁ
(SVL>Mean+1 $.D.=59.81 mm) o # 4 &% (Mean-18.D.=52:99 mm<SVL<Mean+1 S.D.=59.81
) B s 7 Ak (SVL<Mean-1 8.D.=52.99 mm) » Rl A HumAaStaRmEER E24H
Hi 5 NS R MES o BA AR FARKER - VAR R ARE 0 199149-
110 2 k8 il PR RIR S (B L) EARFER VA5 B e A
WA A FEEESR(E ) - M AR RBE > TARANERS > BEF
HATHER -

AR 1258 Mk > 504 % o fBRAIEI R A LRI M RS- R A L) 33.6 %
i ko ko 176 % i w Rk &5 ¥ REI4R J- ¥y A H 234K
(8.D.=2.03 » N=125)( +—) * FHFF — gk e R AE YA BRAA AN 0 AlREA
RS R B4R 0 FH623R(S.D~8T1 s N=125) » A3L2 %R KRR 704 %HA
HEBEERAN > RA20 %EARBLBTRALETS) - s HEeh i By R I R AR
LEAEAEREN ATHRAGHERNAE  ATHEA 432 Yot MR Y WY R 0 R
#A 111k » MR EE10271% » F3561.7R(SD.~53.2» N=121}(E + =) - gk A b P 45
PR bE o AR 42 Sk b o ££11.9 %(5/42) ¥ M AI R Tl —EEHRZRE )
HERMET WA TE KA LA RAEEMREEERT AN (R - AT BT S
E£m¢§ﬁ’ﬁwwﬁﬁﬂim%ﬁﬁ%$ﬁ°Rﬁ“§%ﬁﬁﬁ%iﬁﬂ&’i@ﬁ”%
Mek Fedh o ok E R M R R B 75-120 % > FH95R(N=6) » iy S &) v B R E 58 Jp ik > L
o A R ARG P o T Aed AR AR 5 kB P o MRk R JP TS S A5-12.9 g7 F349.08

| g(SD.=2.46 » N=28) » A5 hik & Jp i id & 4918.52-41.88 % » F3530.4 % (S.D.=6.21 » N=28) = &

Spi% B oy & B At A P AT A A B 4048 ) (1=0.72 » p<0.01 » N=28) FordFolR ZEF AR
#(r=0.65 + P<0.01 » N=26)(H& - =) » BE T A K A Mk 1 R Y PTG B s AR B RLK -

R kg
ﬁﬁ%ﬂﬁﬁﬁ%ﬁé%*%ﬁm&K%ﬁ%i’&ﬂﬁmL%KmTtﬁﬁ%&%ﬁ

LeB) % o o AfDuellman andTrueb(1986) 89 49+ ST 4 pk T #1484

1.’& 4 w) B (advertisement call) : '

F e g "R 5 (single-note) A 4L (Bl + EZA) M 4 4-15 48 ik 45 (pulse)
1R £ (B + £2B) » A% (fundamental frequency).$0.6-1.88 KHz ° R EA0.14-
0.6140 o vB B R TR T Ak W€ 40 &8 (chorus) v e AR kb ] — £ B R AL B
B AYR S| MR AR VT o ACR LWL R TR B R VLR BE N RSR S 0 B RS TH
(bouts) » AW A vE kB A Y FRL2FAEA RSB BB o Mpak g A B AL
e o o ghsa AT BE(E - 22C) » BRI W@EHT A BT A 8 e
whoe oo o EHHIK o
2. K% v AF(courlship call) *

WA RER S A R R R s gyol A o TR AR MERE I MR R -
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3.1% % »| A (encounter call) :

B ARCH A0 Mk O BLE RAT R ALY A B A AaRaRY 0 AOdH b e Mk & B AR AR
o "hebek ! SR W (B T EZD) o F AR A (ntruder) e AR 0 B 00 Kk TR B L
A A -

4 $E 3 B (release call) -

F Ak B — AR RN T AR s e ReeR" 5
FH e R AR E(B T EXE) A T2 AR RIBELEF B - BF T
Fr Gk A gt b B RE 0 0.5-19048 0 > e @R EmiEk o
5.t v A% (distress call) : ,

ke ik SR A R R AN AR RN B A T ME—REH - TRBMERS
MBS SRR AN B E RAE & R EHE R - R AR ANk — G ey AE .

w9 ~ A A

B R A kB v AR 0k E SRR KRR IY A BT H o ekt Mk A SRR M (fomale
choice) = K3k 38 7% H 85 E i 2k (satellite male) 3 4783555 #i(territorial defence)dyf72 » Medk 3 3
REH BB OEH R B ARHYE  BESRRETHE  TIEOEL &%
AEORTHFRGHRAIR - 50 RPN » Mk th 5L 6 W8 F 2202048 o A b 28T -
BEFARBR AR BREGHRAE ) YA B A0SR RAET - EFhdy
S E S Yy N A ERE MR - i Ao A RS AT AALTR
B~ B RS AR X E B DA o M YT 0 | ARG S e R A o
Wik SRR WRPHABERY BN §IHBAERE T HAKTR
R B axillary amplexus) + Sk % BoH 40 R 5 £ 3 o 54 H it b 37 S S o # (intereept) -
12 % 8 B £ R B (R -

EHET LA —ipiEiT s BEMNTORER  RHEALE Sk i kel E
AT BA RS e N R R RS o A S BB Mk e R GE R 880 0 A kA
okt K (R =) o BRI ETZ B E IO A4-38394(F ) —8 A — L
koo T HRE 0 Mk W A RB F A

SRR R ELHE - R Hhe > wRARASBYEPEET > A BT A REA K
o0 BRAE AL AR AR  BRAF20-70 004 0 R ER AR E L E - AW irp sk
WMk F AR EA KPR A 2k BB REFBERITRE - AR EFEME
oP b ek B MR HEBAA R PR REBAEAN BT AT ORAE LORRAEY
AL o AT BAPE A TR AR R A - '

Ao

Mk T B A M B A P 0 WAE A PR 0 Mieb A R ETIIRSI AR o ST AR AR R Bk E 4P 0 W
Sedk G b iy R o R SRR R 0 B ORI B R A R A AT AR » B S
10204y » 2 45 €47 20-6045 6448 04k & » ek 2080 i — 3l kg > T BRH P 0 SPHE R Bk
B X AT 0 A B P AE AR o LR AR o ZeMEE RSAYE AT BE 0 Mk R T R
BB SRR ARG RT o AR AR AT 0 PRy ek
R MR PR RS B ATIE R > AR R ARRE L - BRI R EIR 2 S 6 0 IR 24
JoREHE o AR BRR R ERT E B R— R -

HFEpB I RFEFENRE R ERESO2HRHE Ty KRB AEEHE R b
B KR4 EGRW) 0 RA R RN 0 R ARR L0 NI o Rk E gp 1 R R 1500
B REASNE2TY - AR E RSB E S 8H4E - :

ST B ey Ak it AR — RSB AT IR AR e ¢ S A A O — N E i
539404 Au o T THEHN SRR IT R T R HEF BB REWGTH A « Ak
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75~ Abdk 3 ER AR oh B (male mating success)

MRk HEAT SRR B E S AT 125 G 0 HO2E Y R E A 0 63 E A AL REA
o LR AR B R AN (49.6 %) o READ AR S TR(E T B2 Y EFI
kBT 371 %R A KA L LB AEEO-2ZITRORFRE —AA Y KB IRIE
EAR ‘

Hodit 6 % B AL A AR S MRS 0 36 A FRF 2 (218 p0.01) 5 F A AT3SH M AL
S AR o TRABEEE A B o Bk 0 BRA BT B A T AR Ar(size assortative)#y R o {235
Wips MR NRLE B Ak S AR R Rk A B e B 0 MBI T
M IRk TR X A M AR R R e R B 5 (R +6) -

Hisk A AR BOR LA EAA Y RBAEHRARA BEARME A B+A) - B
Wi R AT AR AR RS E RN FRANAZ T ERGEREERF AR
%o%ﬁﬁ&mﬁ&&rw%mﬁnﬁﬁ mmmm&@%&i&&*%%ﬁﬁﬁ% A A%
B R BB (RN -

R RL

B LA 2584 E A - 1990 4:9-12 A 6548 » 1991 44 1484% - 199241-4 B A 458(H
KR & 89 21991 49 #3848 » 199049 A A 3148 » Ve B 199154 R Z 199254 F £ RA2
48 > Sp¥ad T4 5115 mm o HEF A B0 mm o BATH ACOmm(N=43) o ik E 0 &
H0p 0 Bk VR MER o A op B A 119-8228 » P H 410 LIRN=49) > IR K2IT-
2.59mm » F342.32 mm(N=15) > Sesb B R ARt R A AT E G PSR A B A A =021 -
0>0.05) » Fo Bt & 69T 34 5 48 Ko o & 85348 Wl (=0.30 » p>0.05 » N=15) »

ARGEEABNEERS 0 AHIMAGSS %) » Ak A AEISH(36.8 Yoy kAR L464H(17.8
U (b ) A BP 4 B Rk R AO-4ARR > ME E RAEFHRARIA W > MR > HHEF IR
E2-AAREMHREAN  BAARBE ELGEE ROBATRAL - FLREPEFRR
FARIAY 174K FVIBEFEAE » Ao ERRGHAH04IAR > FHLABRS 5
HSSEMERMAME > AREEHANEREHO22AR > FHOLRAR  REAMELR
(t=8.23 > p<0.01) = ~

5P MR 64 4 b B 541.4-99.1 %+ F1488.3 %(N=33) » izt F 540-98.3 % > i]liﬁ85.6 9(N=32) »
SR AHA-T R ORL > 12 F R S LAl B 9- 128 - BB A58 Y =AB A LA
25848 47 3 R A T6MH(29.5 Yo) Ty AL BLEAK Y ﬁ%ﬁk&,i%ﬁﬂmmmﬁ%&,%%
13848(53.9 %) » #£BHA 3120 %) » BFARITAKTHI0MEI %) fEkTH - MEEL
ARSI CEA) © 3 F A BB A E2-11A » 3-10 8 7 & 67 30 F A Vel g 50-100 % 0 AL
ASSAFRE R o W AKEE S BRI~ S EA0-0K - B R GRBRE
14.3-19.7 mm » F#H 5167 mm(S.D.=1.1-3 » N=54) » $8#& 50.19-0.7 g » ¥4 40.37 g(8.D.=0.11>
N=54) '

it

FE A A B vk > A 2 RGRE B T sk B R R R R B S Ep
24 FOdEhe R - B E MR - A RikR - ACTH T el BT P
B %2 35 % (Shine » 1979 ; Woolbright » 1983 ; Howard » 1985 ; Fukuyama and Kusano » 1989) «
W R o 8 EBEE SO R AR b L F 2 Ak o ek A A ARk » LRGP M R ik T
v BB S A AR M B R — K B R B BT AR AR A ey B R

ERmaEAERTRE-F HERWMAM (prolonged breeding) iy i # (WBUS ’
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1989) « WAL AR B E bk XA P A K L h 2 kA i B A M > bk R
Byt B BB KR X R~ AR Hb TR R AR Fay 2
g‘_ o

FEMEHAEBEFTRE—F HEREH AR (prolonged breeding) #f ik 78 (Wells »
19772) » 2 A B EHR X REEHE - RBEGFHEL ) AERD20ARGHERS - HEME 2
A FFERH 53410 (Lue and Mou » 1983) » (T F (199D AR E LA M EH A4-127 » wEANE .
£ THRARENRRELNE o &3bab(H 0 1987) %0 3 KAt - 1988) 8y 4 2 5 5 R Jadn
ARFMEGARER - RS EMBEAFSTHRITLAFY  22HBHBEGPE &R
MR AR RARBI(E 0 1987 ;5 3 0 1988 5 7k > 1980 5 7K 0 1989 44 0 1991) -
Duellman and Trueb(1986)i%% X 3 AW B R BUHREFETAHR B EAR TSP E
HF o f kB m et AREHAARE ARSHEASRGBE - BNESR X
AR BT AR AT 0 RA ERBE(S » WARK) » FlrF K 199D Fe 3
ERB LS EHERTY - _

Medd ok FUR AR 0C R 4™ o Mk A F ey RED Mo G KEH
A BEANCHSGARERASEEMBIAZ R RAS SR FHBETHRREERTHY
8 AF X 0 #Duellman and Trueb(1986) a3tk & « AIRRB A RALAEDWEAE + £ 8%
B 9-110 > RRAIR 4R AL 2] B - ‘

R FEB Rt A 0 2R W AR PR R R R 0 ARSI B B Al Kk b
R S o A RW M A ST o bk g MR o MkEn 4 % &k M (Emlen
1976) « il fk Fadtek A sk X R AR Y RT3 56238 » W T H A b2y B 3.1 T
MEBEREREESAM - kb FTRALMBAR RS PG > 4o 24k Rana
sylvatica) & #& A4} &k (Rhacophorns arboreus) & Fé R 7F 6 e e bt 72 vy - W 4 4 G ek » BB
#  Me=4 : 1(Howard » 1985)82.5 ¢ 1(Toda » 1989) - :

Bk R R 0 TSR A T RO R R D eA 0 STARRD TERE AE E  R  1R
SFEEAH 0 TRABATEES » KA NRERE A ST RS RS RE o ERFR
A FE 3 0 do 4 2k(Rana catesbiana)(Howard » 1981) ~ gt [l %2 (Bufo woodhousei)(Sullivan
1987) ~ 3 4% 7 34 (Bufo calamita)(Vine » 1982) ~ & bk (35 > 1987).8 3 KAastaE(3F > 1988) i
B BN TS L & R SR R ] o

Mgk B BB AR Y RBAh RSR A LR R IO A AR - 38T AR T S K Y Ak A 7 s 4
BRFEMER » A RERGEE - S ERRHBAORE > BB WRRGRECEH
B234%k R ALI6K > B RS GHMEE ) EAEERRBANRE ) MR
F APPSR SRR S B, BOLEK SRR H o

Mdk ok B B AR E 0 sk s RO AE B ééﬁ%ﬁ T R B R MAE
B A b KeekHER TG0 AL E R ol E P ATV PRSI A R A A TR
R A FIRE 5o R R o W R R W A 38200 RO6Y A B AR 30,48 o A kb E JE vE )
Ko Mok ameh T AR A TG LA BGH - HE G - 1987
e A R (TR 0 1989 -

ARSI B RS RAT 0 F RSk LA £ 20K §p (multiple clutches)#157 < $ &k
AWERFRE KR A2 R F S %R £ (Wells » 1976 ; Howard » 1978a ;
Kluge » 1981 ; Perrill » 1983 ; Ueda + 1986) + B A 3 & 4 3 IRAHEE (IE » 1988).% & 4R 4 bk (3 -
1989 B o Mpak e — R B E M b 7T E 250 L v #heibdE 0 BF RN ny B
Fro BRAEWRTERABEHI » AFA LGB Wells » 1976 5 Perrill » 1983) » sk A £
AR RF R A E 0 AT R AR o B R AR Ip MRS OS R 0 H ARSI LR IR
R A TRARLASRFTE Mipx £ BRE 2K » B KM Ueda » 19865 3E
1988) & & SRA b (5 » 19894844 » 123 — 3 oh & dp M Fa R iss - TR R E L ip g ar s
TR T 464 B A a0t 5t B o kK Y (N=6) -
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Mk P E e A A TR R RO R A ARAT IR o BT TR K ay R A B A
BEGRERA - BRGEMEE 0 19894 & X2 (5 1989)48 F - Duellman and
Truch(1986) 3% 5 M R WA KX » PF AW RRALKE S » BB BUE R —RRA -

45 F ek TR R B A AR 0 R R R BT AR AT R ARG o voik 5 Rt A Bl — b £

o 2 B b (sympatric) Ak A8 Kol R A RN AR S 0 BT E & AT e LA

£ B & 4 55 % & (premating isolation)(Duellman and Pyles 1983089 1E W -

45 R e AR AR T R A A ak ] 04 PR A+ AR SRR R 4k i (aggregative breed) ik iR
W g & £ 3 (Kiester » 1977 » cited by 5 » 1989 ; Penna and Veloso » 1987) e Duellman and
Trueb(1986) 3.5 R i w| & BLA7 & B 48 o L Ae 1B 32 6 2h 48 I R G -

3 B ek oh Be ST B A — A BA etk RAF ey AR R AR AR B R B R TR
o 5 Mk S Mk ayvB AR T) R B 0 BORELH - TRtk f £ BT 3 S oh e A 2k ) 44
e g2 AR B R AR R B IR R A Kk s 3R ek A A R B IR
#y e

e bE SR HE 04 30 A 78 2E 20 A9 9T 50 6,4 38 Mk 4% 2 (Ryan » 1980 ; Sullivan » 1983 5 Robertson »
19862) » VAL EHF BT » Mk A Ak 0o B ST A M T K 3% sk (Berven » 1981
Gatz » 1981 ; Gerhardt et al. » 1987) ~ 40 3% 6945 & & & H (Emlen » 1968 | Wells » 1977b ;
Howard > 1978b ; 3E » 1988) « n& = 3b 25 & v AF (Fellers + 1979 » b} Greer and Wells » 1980 ;
Ryan » 1980 ; Fairchild » 1984 ; Syllivan - 1982 ; Whitney andKreb » 1975 | Arak » 1988) » Aog
ity 3% 3P e 4 B (Woodward » 1982)% - 35 2 R eE ek 3R AR S E R A 0 T R4
B R B4 5 SRk R AE A VR 0 B btk 3R F AR R Ak R 4y £ H(Emlen
1976 ; Bradbury and Gibson » 1983) « dy 47 & HA T 4= > Ha ko] ST MR SRR O AR — o Mtk
S FR AR 5T #5285 3% A 9 % (Ryan > 1980 ; Robertson » 1986b ; 45 » 1987 ; Asquith and Altig 7
1990) ~ 34 & (Whitney and Krebs » 1975 ; Fellers » 1979 ; Greer and Wells » 1980) ~ =] At 40 1%,
(Schwartz » 1986 ; Backwell » 1988) % =& v 1% A& (Sullivan » 1982 ; 1983 ; 1987 : Schwartz >
1086 ; Howard » 1988)% & R4 W iR - B EpR Y& AFBRERL > L Ehn """
HEE 0 KBRS B R Mk 0 R AT B ok f kA5 o e ik $ A ik ] ARG IR AR R R A
fT o A ERE—F IR -

45 2 ek AT H R U0 B 0 ARk ST B — M ORISR R L B Y BAEES TR A
S4B R FE By 0 B OP R R 6Y 2L L % (Rabb o 1973) 0 PG B W Reh AR 0 KR
Bk 4648 % K7 $(Duellman and Trueb » 1986) » oy #§ FM ek ey R £ H oy B - IF LHFRMR
% o

3 E A R RS o R PR B & LG > 1987) H 4R 3R (5 1989)
FE RS TR RS R ALl A i i & LB B B R R fesfe iy AR (R 0 L1989 M 48
B » x: 3 & Ak (Howard » 19805 1985) 4 4748 I ) 4 5t (explosive breeding) iy FE b » Mtk /e
Mk R R B AR S o B bk B4 A o T AR A AT, > B fR
HRAFADGIEHRA - CE MRk 39 R A Fo M 0 A A B R 8 1F o P A
ik o BT AR AR ¢

Rl Spal g B — ke — M7 VP BR = HR LAER A LR ot & 9 < Coe(1974)8 B 1
S A 3k T 89 & 4k 45 B (cooperative behavior) 3 Kasuya et al.(1987) Bl 32 & & # T # 4 (sperm
competition) 8447 4 + R A Ak B — ¥ w B & £ A B0 Rk FHA AR ARY  R$E
&ECTFREA - 3531%&&6%%*&@%%#@%Wﬁrﬁﬂzﬁ%%‘ﬁiéﬁ#&ﬁ@-ﬁ—ﬂiﬁ%%ﬁn)\ g
Rk e N BH W > R R B A HET ARSI FuRfas  AERLR %
A mAYFFRR > AdkBFESERMARF - b b A Ao dl R A P 0 R ST AP
#, 0 ARG LT e BE o e ST - & b F AR 3 KBtk A A0 F aY
¥ 9% (Okada - 1966 ; Kasuya et al. » 1987 5 45 » 1987 ; ik > 1989) » BT ALE R R A
Kk W T L AR A AT ﬁl%ﬁ&ikbtﬁﬁﬁﬁﬁ%%%%ﬁﬁ%&ﬁ%% w3tk
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{Robertson: » 1990} o EAEHAEE RAFR 7 23 # £ 4 E B (multiple males fertilization)ﬁﬁ
REAH EHFEREAFEGPHERRS > LR EAEE DL RER LT HYI
E o -

HEB MR eF E AR PR BT LEAEGABEE > 1989) C HR#E
(Toda -+ '1989) ~ # 3 # (Phyllomedusa callidryas) % #& & 3 # # (Phyllomedusa
dacnicolor)(Pyburn » 1970) 45§ # R, « AF AW B - B R AE SR ETHERKNTHGLS
£ o BRI REB MY T PEE TH S A>ME » EAAMMERGH R - SR
BEAMERFEEPH I ARARITS  SEMEAE R PHAEIPTAE R THA S EH
SEITEG IR RIS o BRRAATHAE A LFRRBEAFORA RSO RE -

HEY O AERWFPREHESF X THB R - so0 5 4 (Leptodactylidae) ~ & % F-
(Myobatrachidae) + 3k i #f & A (Hyperoliidae) & 1 # i b4} (Hylidae) % £ BUE 5, - 3K 5p 3R 8y
A STEEH R 9P B R BE %70 3£ (Heyer » 1969 » cited by Duellman and Trueb » 1986 ;
Duellman and Trueb » 1986 ; #5 » 1987 ; 5k » 1989) ~ B LIRfa B AR » S A Sk
BEHOE 0 1987) » Brak #4% E(Gorzula » 1977 » cited by Haddad et al, » 1990) + 4k & sabdn 8
2 AR (Tanaka and Nishihira + 1987)3F » A 2RI B FRLA b gl o ROMERMTTHRA
F s 20 F a4 sh 48 (Pisano and Del Rio » 1968 » cited by Coe » 1974) » Fi gk B RFHA T4 O
AthstelE B R B & RR > SRR HLERET -

35 R A 2k 8 X AL A S (mating system) A A8 F K Tbk o AN b A X BEARTHEL
oo fa gy B 3E AR BATIRE 0 T LA KA T AR o BRG]V R A M e T 5 B Ak 3 4 4
4 0 Pl 35 Esa B Emlen. and Oring(1977) b7 52 & 6 B 95— % % $$l(male dominance
polygyny) » A MK » £ EAEHZILOSR) @ ifdE » sk Hanmey iR » LR —-K 52
i £ &% H F(Emlen and Oring s 1977 ; Wells » 1977a ; Howard » 19782 ; Ryan » 1980) « {2 3§ &
Hiek ARt A SRR A T 0 Rk A AR MR TR R AR A RERARAL
53 % (promiscuity) 6 AL R &% -

3 e T B3 B O A (size-dependent) % JE A% B 0 AV K e ek S8 1F K B ALY
SHRE LR K 0 Mk AR T AW 3F £ B 3k Pl ¥ 2 (Duellman and Trueb » 1986) » #4wiE-R
Kb B FB (K 0 1987 0 3 5 1988 5 Toda > 1989) ~ SN A BGATOURTR ~ A GG AT H e
M (Gowdin and Roble » 1983 ; 3k » 1988 © 5k » 1989} - 47 47 & (Wells + 1977b ; Howard -
1978b) ~ #& B 47 & (Kluge » 1981) ~ =5 =] 3 2b 44 iR 4F 2 | 28 (Fellers » 197% » b ; Greer and
Wells » 1980 ; Whitney and Kreb » 1975) » £ 3% 5 R AFM A Ao ekdn » £W AT HRMFLE
BXBRANGE T BREMERARRNEBHBEER - oM pRRR A BRR LT BER
e A 2 B R i{uﬁ’:ﬁ“fﬁ B 17 5 (satellite behavior) ~ W\ 474 (sneaking behavior) ~ 4 32 3 ] dr.
P47 5 5 A 3 & (aliernative teproductive strategy) i o 3% v % Bo i s o9k 8 - HE Ak
AAHATEATS 0 ARE A RGN AR o R R Fek R B (switch) & 57 — A% ek ah TR M g
L T H Ak g SR SRR -

HE R A A B RR S 0 LR AN - B I B ER BRSSP e R UK
AW BAMEMSES  KMARRPRESRE > FRHRADFEH 2R T i E
Ao B E 0 MAHBEER o EPTRE 25848 P R A TOE A AL BARAI A KT o Sk
ME o RBRBREEBRATE > BERFERTARITERY B IP SR SR T S
e AR T R M R B AT ERE A AR KR o A e A O A
Bl oy & bt R A b EE bR RRALERE Y KHR2H RTFEE
HNEF AT T AT o o I R AR AR E  RHBFE - REAGF A A HEI0
Yo+ A Bl My MERE F R Y IR W A BB 8 M P 3 oY B R Bk (Pope ¢ 1931) ~ S SR E(TR
1989) ~ & dbB R (A » A &) A B KatiE(Okada » 1966) F Ak B A, - '

AFEZEAGFRME AT AL SRRl R A B AR R AWNHEEER
B A AT A AT AR BEAEFOHR ok A 4% (microclimate) Fo i He i (microhabitat)
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10/25 * 19:02 0029  SER274@

11/17 * 16:23 18:45 2224

12/14  22:18 0320 05:09  1fR494F  6lEES 14
12/15# 20:05:2%70 01:45  06:13  4EE2843@ >10[RF0845
1992

38 2317 0128 0347  2RF194 43047
3/9 * 12:07 14:30 2852343

3224 % 18:30  22:50  4IER2053@

3228 23:07 01:35  02:36  MERO14:  3IFF294%
oy X=205504%  X>S[EE3643
* e R S I AN e

N R R AL IR
# FerR I 2 R AL R RO
@ AU HGIke AR
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RIL ~ BERBIEER smaragdinus)HHEES 75Tl IATETY

' AR B R 1 1
e e : AZFCREIRRAER (K.
(mm) 1 2 3 4 5 6 7

I 564 10/3 3/28 176

7 549 2722 92710171113 219 38 217,20, 27,98, 18
8 605 118 128 6/ 10, 193

11 613 412 510 . 29

14 572 1112 5110 . 179

20 57.1 521 531 826 . 10,87
43551 531 531 531 69 819 831 99 0,0,0,9,71.12,9

48 523 5/19 5/31 . 12

60 56.6 6728 7/22 24

82 627 927 12/1 1218 1224 . 65,17.6

92 587 9720 12/6 12724 2/19 77,18, 57
95 1 62.110/17 10725 8

96 57.810/17 11/23 12/24 37,31 .
102 61.410/25 10/31 11/17  12/4  12/14  2/12  3/9 6,17, 17, 10, 60, 26
112 60.110/25 11/14 11/15  12/18 3/9 - 20, 1,33, 82
113 59.210/31 12/18 . 48

114 591 11/13 12/1  3/10 3/22 18, 100, 12
118 54.012/14 12/24 10

121 54.612/14 3/16 : 93

126 -56.5 2/12 571 - 61

142 521 3/16 3722 6

153 61.0 3/9 329 20
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S+ BBIER. smaragdinus TR HHERTE Mk
TSR A AR AR R L

LR PHEYE THEEGE Bk
R TR

MEAEAHEE 62 1093 342 57.09

FRETNREE 63 1.60 1.29 5578

Sk sk *

t g ' 7.07 689 . 2.18

*# P} 01
* 0.01<P<0.05
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Tt~ HEBER smaragdinusYis 7 B

FEDR

Rfy W& W EAW WHN  EER Hae

1990.9 17 9 5
10 6 5 1
11 2 9
12 3 3 I
1991.1 1 2 1
2 4 3
3 3 11 2
4 2
5 7 2
6 3 7
7 7
8 4 2 2
9 20 4 10 3 |
10 9 3 5 1 _
12 1 5 2
1992.1 4 1 3 |
2 5 3 1 1
3 16 6 7
4 ] |
=E1 96 93 45 12 . 4 7

AR R
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)\ - SRR smaragdinus)JHBIAE F ML R DR AL OIS

Aty 7B :
HE w0 WIRITEAR SRER Aot
1990.9 4 24 3
o 2 9 1
11 6 7
12 7
1991.1 4
2 4 2 1
3001 13 1 i
4 1 1
50 9
6 0 1 1
7 0 7
g8 0 8
o 4 28 3 2 1
10 1 6 11
112 4
12 8
1992.1 8 1
2 6 4
37 8 5 3 1
4 ! 1
gz 76 138 31 10 2 I

* SR L EEZIEE
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HE LA a2 B R (o)
The study of the Emerald Green Tree Frog » Rhacophorus smaragdinus(Il)
R 824 F-02(11)
PATHIR : 81.7-82.6
PRI ERHA T BAE
HEBREALR T RGE
PATHE © B 36 B PRk 4 A
G 1

#H%

HI0HFOAZ19NF4A £ FERAEM UK E L E M1 (Rhacophorus
smaragdinus) #9AEL R AR - RESHHETHRETANEREBET &
B O — SR TR AT Sk E MRk
HEMETREEM ) PRREGANE-1LARIA » ABAEHSHEREE
HE - BFPLERMRASKRIEBEEFERYRAMLTAMN - FRBLE2HF
SRR T A LB R ARATE AR T AL R 0 e 2R A KA LASE
B BFREBERBGRBER LI > L HEE LT ERGA A > 1352
SR PR FNEY o B H RS AR R FAKE - FRA
ﬁ] 0 .

ABSTRACT

The life history and ecological data of Emerald green tree frog, Rhacophorus
smaragdinus were studied at Tatung Shan Area near Feitsui Dam in northern Taiwan
from September, 1990 to April, 1992. Males of Rhacophorus smaragdinus took about
one and a half to two years and females took two and a half to three years to reach the
maturity estimated by juveniles raised in the laboratory. Rhacophorus smaragdinus can
breed all year round. The breeding peaks were September to November, and March.
The breeding activity was affected both by the rainfall and temperature. The heights of
egg masses deposite sites depended on the weather condition. The egg masses were
parasitized by dipterous larvae and eaten by the tadpoles in breeding pond. Tadpoles
were chiefly eaten by aquatic insects. The snakes were the major predators for adult
frogs. There were severecompetitions among Rhacophorus smaragdinus and other
frogs used the same pond for breeding,
Keywords:Rhacophorus smaragdinus, Maturity, Reproduction, Predators, Parasitized
dipterous fly, Resourse partitioning.
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ENWME

qu

35 % #t3 (Rhacophorus smaragdinus) & & 5 4% 4 FE s 4 Gk > 24 B R & 38 BURS
RELE » HRSARERON  BATAENAA B (B 0 1982 5 Lue and Mou » 1983 5
242 5 1990) « HAFA LIS DA B & Sy dp R 7 SO R 7 A% HHA R T BRI L0y -

35 Ak oAk B SE3E B AL 0 MR BORE 0 A 0 & XA B g S (foamy egg mass) E £ -
Ak kR ey sk L AT A AT L o sl AR RIS R F A (B AR 0 1982)

BT 3 Eatesr Ry A A E(SHEL 0 19825 Lue and Mou » 1983 ; Mou et
al > 1983) » AR 4(Lal and Lie > 1993) » $8 2F(TE > 1989) » ZAH MBEGEH ST AR
EREE A B(S e 1982 5 Lue and Mou » 1983 5 47% » 1989 5 S4add » 1990) » Rek#y o
AR B AER 0 19825 B % 0 1990) » #4547 (Chou » 1992) » Rtbdp EHATH - AFLRE
BAXmsr Rl —REq - ‘
AR Ry A RAFARES > B FRERAF Y - AR HASLLEHE
Z AR IR R B 3R R AR -

B~ HUTHLEE RS HE

e b4 B b 35 B AR (L AE24/E 549 0 RBI21E344)(H —) 0 #3376 AR

B A S A R A T AR A - RAREAINE 0 R1990F9 R 1992447 A F
BB EI29C  2ARMS  TARS - RI91FA4] » FEHRBAELORAEL  SAFEE
372100 mmpk ko SEBe A E3016.4mm 0 ¥A9 A 705.4 mmik & (1 =) -
Ehind—f T4 A3TARGEFHRM » KRLHLISAR « MARR—RF » RREESF
BAGT K o Acbd b E AR RO — R &7 A R & e i 3 (Livistona chinensis)de —# £97.5
ARG 5% i He(Calocedrus formosana) o 3k i B A T 3545 60545 R (Cerbera manghas) + A4l
BV A B A& GAdy o vk E B 3% (Miscanthus floridulug) - 4% 43 (Leucacna glauca) » A #k(Alpinia
speciosa) » 4 3% F (Alocasia odora) + ¥ 4tFH(Melastoma candidum) ¥ #dy & £ -
o & A7 5 (Spirodela polyrhiza)k & » A W& da ARG o Al A ikt ~ BrsEahdh ~ d
B S Haran S GBS o JEibh BBy s A YA A2 ¥k (Bufo bankorensis) ~ o B #
%% (Hyla chinensis) » s @ %k (Microhyla ornata) ~ & X #f 2 (Chrixalus idiootocus) + ¥ 4A B} £k
(Polypedates  megacephatus) + 3 X #} 3% (Rhacophorus moltrecht) ~ % Jb 4 % (Rhacophorus
taipeianus) ~ f szt (Rana adenopleura) + F & K&k (Rana guentherd) ~ % Kk (Rana kuhlii) « 32
#5 % IK, &k (Rana latouchii) ~ 7 +E(Rana limnocharis)fe f i i #(Rana longicrus) % 134% -

A KR

3 A _
1990589 F 5199244 A X200 F » A RHFHFENE S TRE—KEFTRE > HFk14
Ko R144% 0 BLIESEBRGEMBME -

ik & F Y

ISR AFTRTHALEHAE  HFEREE RRRAH KR - ARER
THEGRAFS > FR4ANEEMERE T RE KT RS F AR - A
LN R R I A
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57 M H

R NI RBE TG ERSRG S PR EHEL AR EEY
IR RIRVA IR M ATE P RFIT o BAMLIE R IR T R ML R ? A TR e
FE?HTRIPRATSWIRBR TR RERBRESMIRE - E kB e e
o EMPHI0OB R ERABAS T EARE > RAFYE - KA RGP

8 -

LA Aty 8 B AR
BRI R IR - SRR R f MR TR B S R A R ka5
BoREALEBFHRL -

BB R

X

kh 3k KW

R L RE  43SRERHRANL ) —EMASCOHARA  BRETARBIEA
THEELZ DAL YRALRRE - FE MM BT R o ¥BASREZK
o AR BAA - BS - EHRERME - A YRRARELAEY c FRENIALES
EFERRE  TRARBZ AW IALKSEREEERR 2L Rik & REEREES
Ho B AR AMERRBZNGE AL RABSORARBERE S Z = k4
(Blw) - BB BB FRER S A ERARYE—FEE -5 MO THRAE-SFELE
RN S EAERRETER o

57 A

WIRBRANER T oo GRS BERAE LB PRUB TN ESERE LD
BB EE L) PRABRERSWAGAESILA » kS ABEI] - AL9OLF & i)+ — fF 9 2
A T1480 503 » L F61.5 %OV148) M ip AN BHER > HO-LIZHAMEB LS » 45k
FEEREWNITI %o L 2ABHBRM > HENPARFLE » BAEMTA %o BAER HE
FAR 0 RS EB2GR 0 1991544 ﬁﬁ%ﬁﬁ%é;%%ﬁ%@ﬂ% » RA108 mm - %
& ALREARG ARG R 2 ) BAES ) 2REEE S AL SRR .

ToR M B2 A B258 48 p 3 > 199045-9-12 Fl 6548 5 1991 447 14848 » 199246 1-4 J 4508 (8
E) e R 5 BI199VFIA A8 - 1990 F9H A31E » % o9 5199154 § B 199254 F 42 42
18 o GPIREHHERTIH B 115 mm > BT 491 mm o 2 A F A 66mm(N=48) - BpRE I 6,
BRI REPEE WA o 7 A IP R A 119-822%1 P 34419B(N=49) » P34 5p 2 5217~
2.59mm » F3232 mm(N=15) » s R ER L AN PRI EI R =021
p>0.05) » oy 49 F-35 50 48 X0 R B B8 F A0 I (1=0.30 » p>0.05 » N=15) «

A EANELES » RA G384 %) » K EMEISME(36.8 %)H 4R A3k E4648(17.8
V)N E )R B HARESELE4AXR S E X F ey XA RAH MR A 0 Mk 16 F
RE-ANRGWRELEN  FRRNBF AL L - SABRKTFRFE - & O do o8
RRFIKEGLTMBIR R HLIOBARRIAE » FHFARHAYSEH0-43AR » F341.545
R HASSIBEIER RN E » 5 545 B Rk o) B 0228 K+ FH0.12AR » HHA i3 2
H(1=823 2 p<0.01) o SpiieySAEE 5414991 % F2488.3 %(N=33) » fin % £40-983 % »
T-34985.6 %(N=32) o S £94-TRBAL » 12 A B JE ISR IR0 R & 9-12% « BB 314325845 57 3y
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g0 A A A SR o 258B IR MR A TOM(29.5 %) ARG ILE K E o kK ZBR
B A AR A - XA 13848(53.9 %) » #AFAIE12.0 %) > # B RITAKF EL10M8(3.9
%) —MBAkSH VEAEKRNED) - PABFEOEBREL2-1IH > 3-W0A A PBR
F A b 4 50-100 % AR RS-SHIPMA R o HIHAKRERB AL RO —&F A
40-90% o 8B ah A £14.3-197 mm » $35 5167 mm(S.D.=1.13 » N=54) » f & %0.19-0.7
g+ 34 5037 g(8.D.=0.11 » N=54) »

BB PR ~ SRR AT R HOIP L 80 RCE B B A EAH(Tachinidae) X 3EHF £ » 4

ARV AEREN P AEFE > RO kpEE5E100%  BBEHIFR FERA
FEPT RAAME TR AR ABARTRLAN R TR KRG  SBIPNE TR
A > WAI99159R 10 L—s A B E X ir 3 b & 07 » % RO M 12BF 5 sh ir A nF & AR T
B REE MBI AT R I0KGELENRERA 1) BHEWR L@mmit &
RE - R MA13SERREFECGERT) 5 H v 155 0 B 4R F & vk do A ek g db b o
P RAREFA T AR o AR M A AN PR E S PRIESRBY BRI LA FA
PETR RGBT o HIPR T R R R AN AE > ThegH B Loy RS A A
Bl—Sp 3P » RBILE A £9.4£9-100% -

PR A R Ak M@ BRI HR 0 FRAE K (Formicidae HADER K “}’Zjﬁ*‘ # 257 R A
HE AT » MRS S WA o dod SRR - W SRR B AR A KRS 0 35 R 4
S R AR F RSP I o 5 WA 19914-8 A M B — 4y & (Mauremys mutica) 5 i F LR %
AR FEIRHL -

3B ol £ B AR AR A R TR T 09k & B AR St 4h S (Polycathagina
spp., Aeschnidae ##E#})  £rd@ 3k (Laccotrepes spp., Nepidae A#kA) « Fpik#(Anisops spp.&
Enithares sinica, Notonectidae 19 7552 38 & Dytiscidae £ AR BRI » b St ah A
Pkt 20T B SRR E W Y R 4 S BRI At iRk AR REARRA
e fedE R A M AR T A MR W] B I EAL o RS R At o BIRAL A Bk R =
ko BRAMbPHHRE EreHER ﬂﬁ%ﬁé&vkﬁ?#.ﬂé@ﬁ% w0 0 TRA TR A
LA TTRER Sk -

5 SR R kY Fo A F B A o ToBR S W8 RIR R R4 4 (Trimeresurus stejnegeri)de
srgrdi(Dinodon  rufozonatuin) 4 & £ 7 R BCAY 35 F Atk o AT Bk B AT A B 6h s A 1548
BB A4y B = 0 B rachh s (Elapheporphyracea) « 4 ¥ 4h 8 35 (Parcas formosensis) & 3
% ##5(Calliophis macclellandi) R A s R4 & > AR MBE A AR B LML HF0E - 22
AR E o BATREHAE 8 - s/ AE19915F9A 98 Z199TF10A318 ¥ = Bk
Bttt P BALERE > THRLALMSBGESER > LS E P F TR -
19911018 FRY RERES EEMBERE > BFAMERTTHREBEERHBGEHF -
A I % 5 = 8 45 bk I & & F B WA 49 57 S (Acanthocephala) » B A — B4kt WA ITR
B9 S (nematode) » A wH > HEETHBAFESETHALHAREHFERY
% °

TR B R R S SRR ) T ARk T K
AR =0k BREBATEEES  AAREREMATRGETEE AT R T
DR SR ERAERESATE ) PEBSAL RS IR0E > HEFHEFERD
Fth AR A ERE AR AT ARG BE o §ERA T8 0y bk 204k FARRER T
AEEHATHMIMEHINED AW LRSS ARERE ol b XBTERN - 9
AF RN BARANEMNRE » £S48 R T BANE - B RS - R SRR R
T LRAAARAEFAEF DR GHAMER ST AMLERZE  HAFEHEAS
WA AR AN TR ST B A SN EE  RRESRFREM TR -
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L

B R AN ZRX S THRANSH 5 B EBE  Toda(1989) % H At &AM
ﬂzi(Rhacophorus arboreus) F B, > A EF I e o 3 B8 R S E kR F LR o 35 ke

FARBMUARY > REMHRETRCOENALEHS - G TREAFBIITHEG L LR
%ﬁ'fa%%ﬁﬁT PR AR R R R SRR S SRR hE A
Toda(198NF Z 24 » THEAAS AL LB B EHE EREHR -

AFRBAGH A RKEEHERORE  EFRGEEHB A A EHREEL-11F - 5
—~REHIA > MAARILA B HAREERBAEETRTAEED  REHERAE
MBE - '

BEMBAPEERRERS  RRB0B > FREEBRRERAESRGORABRRAH
HRAEMGES  RBEREFRIR L $BANAEEA - ARATHRSHE LFb i
b RERRFER - AR EGIEE S B EGR  E A AR Bk R Een A o
AHERAnFERRITE PRSI EL LK KER > B ABRBEERSHATRE
LA S R E  ERETRERARANHFERET M LA S 0BT -

FE TR R 25848 57 SR R A TOMB AL WA BRI A AR P 4R k B 0 Sk BUR B A i ig
AL BEHBREAFHERITRART 0 AR BE BT R R o AL RSB FE 0
RIEE > R E AT AR A R R F A T AR R 09 € bR B AR AN R
CEE S BRYPETEALY ) ABILRHRE B el R A 7 35 ek bp
RHREE RS EFE L% AHFEWHIZIEI00 % - 48 F WHEE T Y T ERSEA
9,3 9p S oY #2144 &k (Polypedatesleucomystax megacephalus)(Pope » 1931) ~ & 48 44 2 (55
1989) » & dubfak(H » A8 &) B K4 (Polypedates schegelii)(Okada + 1966) W i 5, «

Rl ARHMEFER RO RFTEND  AHERERR - M - $15F2 R E (Duellman
and Trueb » 1986) » F % &4 47 A (Muscidae)( 7k » 1989) + R 88 #H(Drosophilidas) « i wg#H
(Ephydridae) ~ B ¥R (Calliphoridae}  Chiromidae + - 4@#H(Phoridac) ~ 43474 (Psychodidae)dn %
4 2% #% (Tachinidae) 64 & 2% Bokermann » 1957 ; Tyler » 1962 ; Villa » 1978 ; Duellmanand
Trueb - 1986) > 3k 640 HRdk & A AP ook 8p o SEHAE G oG P W Bk p B F I — 5 |
&= BRI B AR R 0 AL A B Tam Gy L B SRR g 2 &ﬁ%ﬁﬁfﬁi&?ﬁ/ﬁéﬂﬂ!%’-i
Bewem 34 ML RE 0 R E Mo — Bk o

Tl F o PARARF LGB BRERE B FRBENBENE > CAEERAERY Big
FARER PR EA » FERI2NET L E R B, 3R 50 RIE F 4 o5 AR R oh i
ACRRE o SABRA T HEL IR RS A MR o B 9705 T & & R SRR kR (Tachinidae) » vAZE3E 4
RS BOLAMNERE F A AP E 0 F MR A B MR D R — SR o &
SRHUF AT 0 RIS AR AL B A S AR T eE R 0 Sl R Bt AR Bk 8y
5P B SR 0 AR A AR S i B ¥ 8 vE i 25 64 57 (Duellman and Trueh » 1986 ; Maeda and
Matsui + 1989) - \

ARG T A & - & - B (wading birds)fe MR vB LIRS 0 B R KA B A
Ry o Je ik B 4~ R BH  WRBE A REA 0 L3R A K A K K (Duellman and
Trueb » 1986) « 35 F Afabsftih B AT Bed WA H TR B3 dbok 4 B4 > W R B AR X8
BE - A WAL RS AR A ey B S S o IR AR R BT R GG R

3 A AR k0l R BCE BB R H 0 R I 40 k 0Y 2 B 62 & A 340 ) (Duellman. and
Trueb > 1986 ; Maeda and Matsui » 1989) » ph 4h A SRS 47 0 75 6 T AL AL 8 2 bk 3 20 55 24 > )
Jo K % WP i B A A HE A M U (Maeda and Matsui » 1989) «

PO B ol R 35 AR SN 0 HE R > Y ERBMBEERLR >+ RARERI
Ko SRR R ES > AR RN ek AL ML @ - TR R R R
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S AR A 0E b B A R R V208 HH RS ER o ARSI RGHE
BHEA A EEGOPE > B 0 RIRFIN £M kol o BEETHREEM
s R AT 0 AR URAT A AT o WA R 55 A TA R B - B bRk
HEE TR R 3 e 45 ek I 0 o B AR RAE AAT B Rl ZHAGHBRTEY MR ki
ARSI ERIM BTSSR E X A AEREIOAZRFIAER - G AR 2 A
EEOR B E BT ARES  RAVIRA WA AR AR AREE
B eb B A B kAR 2 0 B 8 Ak RaBE - o A1991F5H 31a ¥
3 — 3 B AT Rk L & SR AR R OB L BB AT PR 0 F i — 3 BEDE A M e AL R BD
# > BHAIrAE TG ER TR HEY - ﬁb&}éﬁﬁa‘ﬂ%‘rﬂé%ﬁé%%ﬁﬂé*@ﬁi%k
Kz g HE RSB o WA A E10A AR A R Ak AT A
RARGEREZMREARE » RALEPRS » Sebin P IESE et TRAA L
%Eﬂii%ﬁ’ﬂﬁﬁﬁﬁﬂ’%ﬁﬁﬁﬁ$&%%uﬁ#%ﬁﬁmé$ﬁﬁiﬁ%ﬁ*ﬁ
ﬁﬁ?’%ﬂ$%%¢z&%31ﬁﬁmﬂ%ﬁ&%ﬁﬁﬂﬁﬁﬁ%ﬁ’ﬁ%ﬁﬁﬁﬁﬁ%%
RIEAF Kk ot 35 B A ] — b A AR SR R AR R 64 R AR AR A B P IR A A
P e R e A AR A% o ok B A4 3] (promating isolation mechanisum)Zy & > 3 4
ST AR A B EE  ARATS - APEERAEFHAERME L RS E
B EAHBT ARG AMNE RS BSRE -

REE Ty PENEEEMBE EEERLE BT B TR BEENGABELEN
MR AT AR E > ARREFEEGHR - 15] b 4% 1% (microclimate) F= 4k H 3 (microhabitat)
%%ﬁﬁ%ﬁﬁ%&ﬁ‘%ﬁ%i‘$@%&%ﬁ%ﬁ&ﬁ%ﬁﬁﬁﬁﬁﬁﬁ%@ﬁﬁ%%ﬁ
R B B RF - 55H B S RAEMRT ¢

18 ~ #hom

— oy 35 ok ah ik A EORE Y AR R Ak SR AL BT SRR AR -

SRR T TR AT AR -1 A3 AL ADE  ARERL®
Fhe R

~ A Bp4E B ARk S AR E I F R RAKRATH -

PR R E - 2 BREAHEEATL BRI E AT EART -

B ey R E B AR A o A SRl e TR R

o 3 BN R0 RCE B AR AMBERHLELETHBE

b~ AR AR L BAR R AL T W R EA N A AR E R RFARE

14

WoB

S

AR

FTHEEE BB MR - 1989 - SWE SR BRI 98 - £8E LR - 32:0-
16 -

B R -~ JEEAR - 1990 - EREEAESWTRAE)HRAI - EXEAASTIOFER
R B 0085k - 1578 - .

BEH B - 1982 - EWERMALEEAGRAE 3 2R RS - AR 189
ﬁ .

2R BARF - 1990 - E¥eymA iy - EXEBUFRF RS - 110F -

sk £ - 1980 - G AHARME AT AXAIR - BB KB RI RATRL WX - 6TH -
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HELM  FEMBIHE ()
The Study on Emerald Green Tree Frog (Rhacophorus 5maragdmus)
FEBIT C 834K F-04(8)
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PATHRE AL W TRAE LY A
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BRSHaWBET Fo il ﬁﬁ%&%ﬁ:&ﬁ%ﬁﬁiaﬁ#&k%féﬁll o JE&-#7 i
FEP o BEARSBEETE B RBETRYAMARTH Y > 5w
MRy A M AL R MBI RIE S B At B A AE R - B2
B ik Ao & SRMTME ARG P T AR L - W& bBER R T ERE L - H itk
HEMGRY > ERESWHFIMNRESH - '
MsE - B RAH RN i

ABSTRACT _

Results from stomach content analysis indicate that there is no obvious difference
in food habits of frogs occurred sympatrically with Rhacophorous smaragdius.
Frogs with empty stomachs were easily found among tree dewelling species. Most
of their food items are arthropods. Bufo bankroensis was an omnivorous species. It
takes various types of invertebrates. Microhyla ornata prefers ants. Rhacophorous
smaragdius and Polypedates megacephala laid their foamy eggs on the free. While
Rhacophorous taipeianus laid its eggs on the ground. More field observations are
recuired about the diets among frogs

live sympatrically.

Key words: stomach content, food habit, foamy egg
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=

_aflE. : 1. 2-tailed indenpendent t-test
2. data log transformed
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& Bl & (Hynobius formosanus) & & BB A M BBE  REEB D HERER #H
WA RRAMEFELIAENFIE (RS > 1987 ) < i Fasmf & A B0 5S4 A0 €3
%+ 1982 ) A ( lizuka & Kakegawa, 1989; Seto & Utsunomiya, 1987) ~ 4 & H B 7k (Kakegawa
etal, 1989) - & 57 BAn 4 &)t (Kakegawa ef al.,, 1989; Lue & Chuang, 1992) + #2447 &(Yehetal.,
1988) ~ A (PRR S » 1986 ; %% 1994 ) ~ W (B % - 19905 - ﬁaﬂ?\a%(lf)QO)éﬁ
HERBAA I EBERAG A » 2 2H 4R B 2000 XARRAEHLE - B RELHS
BUMAWHRR ST O EXHDEREFRTHYESGS CE: A% 3 -E
1988 ) +HEAER - BB ENARTALRST o FF(199) F i T W E L & H b 55k 4k
HEFUB SRR SBAF R R R KB AR - A X E PR LMY
BB EREE > HARM B LR RN L G AR AR RS BB AR
REWHATFRERBEE-F AR - BEBEGTFELLTHE S -

MR EEMEWET T BT RANRRE RS RBRBLHIA B8 T
AR RIS RM R H AR M A AT 0 - B EMFAREMELE -
RITRFEN AT ARARARE - AR FEFHRAD IR BB » B 2R ARk
R AR T o TR R AR - B —F Rk RN bi L E o
#* ;ﬁ'*l'ﬂiﬁ%w:%*ii@ﬁ.%iﬁﬁiﬁh B P AP LR R AR -

N AR

KRB AL AR Wimﬁﬁﬁ%@mmﬁﬁﬂhﬁ%ﬂf@m@m 33 2270 AR
%A 3000 il 0 B AECE S AR RS 0 MR BRAE BAM RS LR AR B P AL
WTFAERA L3 (B ) - #fFom il AR B (1986) -

% AR &

RERBA+=FLAE EATWEEAL  HEBA AT EHRERE g hEE
ABEZEWA S B~ FEERBETCHARG S ERSEL A g AT Z S A4
RE-AZHEAE - BFRAEH  AHREW > WAE FZ T REA LRE - A Al
PEITRE - RIEAFD - NEWAE ook Bk #k - #T BE -3 R
AR W E  BAE 0 RIRRAR AR 0 ATRARe R A T s B XA - KD
HEY - [LBORAM LT — AR B BA 35 T 5 R E 00 X0 v 3 B (Martof,
1953)(B )% F & — 8188 — B4 5% K445 12 Jolly-Seber 34k 4544 (Scber, 1982) 4 3+ 4 ik,
Yol A1 ) RAAS R OABEHAT o VISR E TR T AT AR S
3R AR BB L ORI R RE ) AR RSN E R
Vg R ‘
AFFRF I RERN M TREFE - IR TR T LR L B 2 Bl ot
FERE - AR DU R RSRIRE B  ARAT AR I Sk (Ayala ef af, 1972; Harris &
Hopkinson, 1976, Sato, 1982; Shoaw & Prasad, 1970) » & [ @ #4& HRBER L EMN G
fE 18 Murphy & Crabtree(1985) « MZ #9514 o :

(1) Aspartate amino peptidase (AAP)

(2) Aspartate aminotransferase (AAT)
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(3) Aconitase (ACO)
(4) (ACPH)
(5) Alcohol dehydrogenase (ADH)
(6) Aldolase (ALD) '
(7) Catalase (CAT)
(8) Esterase (EST)
(9) Fluorescnt Esterase (F-EST)
(10) Fructose 1,6-diphosphoriase (F 16DP)
(11) Glucose dehydrogenase (GDH)
(12) Glucose-3-phosphate dehydrogenase (G3PDH)
(13) Isocitrate dehydrogenase (IDH)
(14) L-Lactate dehydtogenase (LDH)
(15) Malate dehydrogenase (MDH)
(16) Mannose-6-phosphate isomerase (MPT)
(17) Peroxidase (PER)
(18) Peptidase (PEP)
(19) 6-Phosphogluconate dehydrogenase (6PGD}
(20) Phosphogluconate isomerase (PGI)
(21) Phosphogtucomutase (PGM)
(22) Shikimate dehydrogenase (SKDH)
23) Superoxide dismutase (SOD)
E3% Wk Selander ef ol (1971) i3t e BRI - st g P ELARAHE (H) »

LEES Bk P ) SR REFHEREK(A Yo p A #E A ik B & 4L eA Hillis(1984),

Nei(1978), Roger(1972) 7 5 Mk 2 1% 98 8545 BRAEH. - &4 BIOSYS-1(Swaofford & Selander,
1981V E S b A& » Bk shdshIE Fst il 3o B AT B B 0 R A O UREE
AL 0 LB R T B AT A o B L R AR HeALPE R 0 A B, 0 R RE R
WAL > RIS WL R R A RIS e R

A% 4 4R e A B 10mm B —FRA] T AR E A RREOmR) T £ RE = (BHK
o - Bt BB R A R) / ARG B 5T A3 H A E A iR
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BT Bl AL E REB()MEXHE > BB S KTAB I & H A 88 ey
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T RILEHMRABE S AT EHRBGBRARI RZR ] B+ =% » 4536 66%
PRI S AT BB T AFRE S I RANH R Habeh 34%yEE L s de A 5] -
RABAE S & 18R 5 558 SR T L0 BB - o] 3 gl%m@mwﬁn@wm’
BT BB AL Po 4]0 1 (0.4%)

HRERERLE _ )

W& A - FE AWM ERR R AR R HIe R SR s
——vﬁa Jolly-Seber ik 64 sk AEAE H B 4w B + =« B B4R A+ A B 582 4 363 4 ; 83 4 455 %) d
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o FhEERIERTE 0 B AR ST RE R SRR ERRE S VSRR
B AR HBCE RIS o VA5 A0 RBE S S R T b E 0 LR B EFE A 60 £ 330 z_
Hle BB ErsE -

Ak

Sl B A S Aol R AR AR BRI T AR R L 8 o B v R el Ag
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LSRR A A 10mm & B M REAT AT el A Rk B A LARER - BT P TR B Et e
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0.0578(r=0.1733, R*=0.03) » & A Fe e LA FIRA MMM % Fef L THEE 540
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7B b Moo ik R R 003 e e o S Ar R AR B AL M AR (R T~ 2
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Rrfde BE - #iEd Bk kR (isomeiric growth) » 42 % oy frFofo 58 (8 =+ ve) Bl A0 I 4 1K
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ARFRERTFEN ~ e~ B« LS F w b kA A S oA -
AP 6 23 188 R A 18 R ST R B AR 1 L35 T AAP, ACO-1, ACO-2, EST-1, BST-2,
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ey & A o 4Bl A % M M (polymorphic)eh & B A - P ¢ R EA M) EE £ 0.189-0.244 28 -
K FJE 5 R ad rh AP (P) 46 B 78 0.222 - 0,444 2 1] » 5485 1 & e R A B(AVERE 1.2 -1.6
ZR (AW AR Py Effs B g ENEAN SR A RANAATRGYELR ST
ped] o Bug A o BAER KA AMTE L WA H P, A SEESERAY -

B AR EZZ BB T2 &Rk A BA TR TR e B8
By fEde b R LA AR AR RA A MY ER > MM LR it m R AR AT
Ly & At e St 1B AR AR A0 3 0 AR IE # - B SRR MBS B Y Fst 4l » o & ¥ PR
AR T4 0433 > ERBRPT RS ) AT EWEERA RSN LA BTG ER - 2k
Z M 2R Zvl A AEKAT LIS o ey Nei #8 8404 0.35-0.45(Matsul, 1987) 425 &4E
# 3 RIS -

b

HRME R B ERER— AR A ALHUA R R RIS R AR
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R 5 B RRE R ARG A > AR AU A 1 B B A () %) » 3R AR A 7 TE S B
3 £ A A LG U A W EME R AR B wm ARG - BE Al -
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Twitty, 1959) ©
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gl RERETHRELBTAARGES B FES N BRI EHES B i
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HE LA M A RRY BARRE AR SR AR S M B AR T R
Study on the influence of plant succession on zoobenthos in Kwandu
Nature Preserve in Tanshui River, Taipei, Taiwan.

&% SEF-01 (51)
824 F-02 (5)

HATHR AT ELA—BEANT =S5 AZ+E

HE AR

IEFREAR RS - R

PUTHHE C EBREHYE R

&R - ‘
BRBEAFELAEAFEXANM ANEARREBRAXERS LR
S A BBME 4 FER T W MR
B ZE B vodl ol 4k - Pl S HE W - AT S - AT
w3 5 EMBM BT R BRE - REBBYSMARTHAE - BE ¥R (Medium
sit) BaaEAE - BE 4R (fine sit) B > £AHBINARERE - BF
B~ AR R A B AR BT A E R R E
ﬁﬁﬁﬁﬁ%%ﬁﬁ%%i%%*@%ﬁfﬁﬁﬁﬁ&§%%%ﬁ%%%%
%°Eﬁﬁﬁ%%%T’ﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ%%ﬁ%i%&%ﬁ*%%
R EEREDE LR ERRL A— WA MBS b A
CFARY-ERBNEEAESEL ARRNTRAEFFHEETFTARMS
02~%9)&£’Eﬁ%%#%%$%$ﬁ&w4(m~%ﬁ)&i°%E%
E%ﬁ%*ﬁ%ﬁ%%%ﬁ%%ﬁﬁ%ﬁﬁ%%%ﬁ%%é%nﬂﬁﬁ%m$ﬁ
%L&ﬁ$ﬁﬁ#%ﬁﬁﬁm’E%ﬁﬁ%%%M%ﬁéiﬁﬁﬁﬁ’@%ﬂ&
&&%ﬁ’%ﬁﬁﬁﬁﬂl@JNMA)&%iﬂﬁ%%ﬁﬁﬁﬁ#%$%ﬁi
5138~ 7850 % » RAGFMK - M udap 0 B o RBRDE -~ BEY
£ ~ 6p JE 4R AR S - Capitella sp. BMoanayunkia sp. 488100 - RABFEE Y
6% K AEE » A2 R g Moanayunkia sp.81A— ~ v\ A &R 5 BB S RBH
PHEAREE  RREHEY - BLEEHYEE - Bk iRk
BE A EFHFARIST 146900504 BRI EHBAB TR0 E
St~ —ARHBEKS wHARY
BeE S RS~ $ AN - Aosbik - SRR - ST~ BRI - BRI

% % 352  There are eight polychaetae, one oligochaete, twelve crab, one snapping
shrimp, one amphipod, four diptera insect and two gastropod species found in Kwandu
Nature Preserve during July 1991 to June 1993, Polychaetes and crabs were the
dominant groups. We quantitatively collected polychates seasonally in unvegetated
mudflat, reed marsh, seedling mangroves and mature mangroves seperately in two area.
One area located on riverside with sediments of medium silt, another area on tidal
creek side with sediments of fine silt.

Plant succession had significant influence on biomass, individual number,
species composition and seasonal change of polychaete in situ. In both unvegetated
mudflats, Laonome albicingillum was the first dominat species, Neanthes glandicincta
was the second one. Both stations showed similar pattern of seasonal changes that they
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had more biomass in January and April, less in July and down to the valley in October.
The mudflat of riverside had significantly more average wet weight of 44,5(7.2~98.9)
grams per square meter, whereas that of creek one only had 10.4 grams.
Polychaetes of vegetated stations in both area were also different. In riverside, N.
glandicincta dominate and L. albicingillum subdominate in reed marsh.  The average
wet weight of reed marsh was only 11.1 (2,7~14.4) grams per square meter with
unsignificantly seasonal change. Two mangrove stations of riverside had similar
species composition and seasonal change.  L.albicingillum, N. glandicincta,
Namalycastis aibiuma, Malacoceros indicus, Manayunkia sp. and Capitella sp. were
co-dominated there with above 10 % wet weight seperately . Their average wet weight
were 13.8 and 7.8 grams per meter with unsignificantly seasonal change. But the
individual number of Manayunkia sp, showed seasonal change with peaks above one
hundred thousand in January and April Tn tidal creek side, the wet weight of
polychaetes in reed marsh,

seedling mangroves and mature mangroves were 15.7, 14.6, and 9.0 grams per sqare
meter. N. aibiuma occupied more than 80 % with peaks in October or January and
down to the valley in April.

Key words: zoobenthos, macrofauna, polychaete, mangrove, marsh, estuary, intertidal,
Tanshui River.
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candal L. Druce) b4k » @A 2202 A B R B AR AR B AL R 0 SRR T #4n
B BN S ARFFLK  BAGeAH NaMEE (Phragmites communis LTrin.) ¥ &

BRO0AED B8 W B A S RHRE I A ARY BAAREMRIATEAR T T MALE
EHETHINT 0 BALSSAR ) BRRA KEFi  EEERRELRYE (Operus
malaccensis Lam) 3% » @& —-FF R 0 ARFFR M6 90 R B2 TR FHBERERTE
R (Webster » 1988 B + 1992) » AR~ RYEA S TAERG T HER  HRWT S
ALk o AHRA Sk B EEB BTN ERARERRS b E A AR TS G TR H B ALAR o
Ak FEALY HWAREFGEE 4% Sk FFRE R R A R £ R A
WA A 3o R B TR A B e 2B A M0 B B35 BB Mk % 8 2 R H(Goss-Custard,
1977 ; Evans, & Dugan ¢ 1984 ; Ambrose, 1986) ¢ BT T AR R Syl 6 B1E 0 BB
1 AR A AR PR HE K B R — A 0 iR o

BRI R A B AR b B HRARBRE SRR HRELBRBRAY
BB At 0 AR A SRR R A M e R (Lindall » 1973 3 Clark » 1974 5 Turner » 1977 5
Arntz,1980 ; Nixon 1980 ; Odum » 1980 ; Mitsch & Gosselink, 1986) 12 4% AP 2 3% Sbste IR A P
B E A R A S R B Rl R (HutchinJgs & Saenger, 1987 ; Alongi &
Sasekumar » 1993) « EAER Sy & B 4 B A GRART - AT HREH ok R
(Day et al,,1989) » ik 807 Fo 4 ¥ A& AREIE o9 R T IR © I RLSAPE R L 00 RIS - FAL
HER R HRGEEET S RS (REN Ry RE) ddpodyg (BE) %
ﬁﬁﬁﬁ&‘&ﬁ%ﬁ&ﬁ%ﬁ&%mﬁa&ﬂ~ki%ﬁ%ﬁ’(MmMmiwo:%ﬁ%
3 31,7 1976 ; Pearson & Rosenberg, 1978 ‘Penas & Gonzalez: 1983;Day et al.,1989:Diaz,R.J. 1989 ;
Miron & Desrosiers 1990 ; Ellias, 1992 ; Rakocinski, 1993) < #R iy se B Hk R 8% 35 35 ey BH
W ~ $AR KA A A PR BAME A (Nixon 1980 ; Woodroffe, 1993; Wolanski,et a1,,1993 + Warren
& Nieting » 1993) » {24 W15l Bf H RAR G A0y B 19 AT RS -

Wieser & Kanwisher (1961) - Teal & Wieser (1966) ~ Belletal (1978) - Bell(1979) -
Coull & Bell (1979) & & %38 & 5 4wk 3 7 W 0 AR 4R 4 - Alongi (1987) ¢ FHERMA
BEAR R 89 4R 2 o Kuenzler(1961) vod =% F Geukensia demissa e - BRI E
B B RS R B B %« Daiber (1982) #F R JMLE B Melampus bidentatus SRS E A #4915 o
Coull et al (1979) ook 33 2o 55 5 W47 A Mo o SRR AR AL A, % S — A T A
S S iRt (Dayetal, 1989) » AR 8 REHE M FR S ek ERS AR WA
e sE &2 e (Alongi & Sasekumat + 1993) o

AL S LWL ERREDWURATH R ERAY B AR R EAF R EE R

HRIE RS 3 AW BRI B B E o HRTIRBER2LTT AR
EAG B TRBATEATHRRE  FEAK CHRRWAH TR (RYF > 1986~ 1987
1988 ~ 1989 ; & » 1989) » P ERAT RAG LR (FFRIEBERTE 0 1992) > Zo@ EEXN
L Ly L AP S S i dE )
A $~Wf:’f”i’a%{'%‘ﬁt§ﬁ'iﬂ%ﬁ¥%‘—ﬁﬁﬁi%ﬁﬁcﬁﬂﬁ%tﬁﬁﬁﬁﬁ%@ﬁ’ » 4R B R BRIAA &
B o BFOLIR I + O HEE KE A S8 A% A Joseph L. Simon 3% - o seAF R By T BT R
B RIS MRS R AR S S MBI RO HERLS BRERSLE S BN
FER] - Bdfdo ~ S - B - BREGIEBBIFSMRE o R BT R E AR
L ~ BT A A B T A + B3E 5 SRk W B AR SR AR A 3 0 BRI MRt BY 48 3R 2 A S T AR
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B MR %
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B — A ff—?ﬂﬁ%ﬁw BRAESE - —HA—FEH - tAR— A= F—F
AABR—BFE  —HAA=FER  +TAR—AAZF—A - WA RBBEE  £E5NE
AN BRI 0GR R X405 K~ 8300 HAE U A5 40 AR BB A A 3k 1 —
ARFRR-H - HREF AW HBAE R F S LM AR TR 320
ISR S AR RS AWH - S HBR0AIRE > HFE S A0-1044 1020
A R20304 02K 0 R EAA0.125mm 48 B 4 A E R W R ER02 %
Propylene phenoxetolSt JE#F ) #3054k » #A10964% BB £ 24 p WAL # B HEREY -
ARG 205 MmAT R 4 B B4 BAT SR P A SRR (B2 #47 b BhALmy
D ERRRAE T R R X F o IR £  ARose Bengal $eii g &G AN BI04
FATIE A - BATOIEMARE L F AR 4E ~ 3R E - B2 45 » 5001002400
MR R G 2 B RAE - RSB RS04 I BR BSE AT § LT s B 3}
o BB AMMBLRE > PUEREFATOM B RR RN HE-F
st IS SRR T AR LR E -

RIERE
AT A AR BB L E IR G B AR B I R RE 0 A AT AR
BARFAMBEESZTH - ERELSBEZZEAN - WA EA B A AR =
T AAEEFRESEREGWHI S BRSIHREFAL - BT Z9HEE RN B O
A (Particle size distribution) g2 ¥ 4B M E o RE X F R Z A9 58 2 B B BRUEYT
AR BN REAHA-TOCHARE - SR RREEY » 889 HAET K Do
oA — U RS T - RERD AT AT RFZBIET 2BE (Bw) 54
#0.061mmZ #4248 » HA0.06ImmZ FE AR EREFE S EBE IO BAK N Em 2
AR H > EME R MRG0 CH 240 EF 4 » sk BB d » ek - R4
Folk(1966) K . BE D4 ( MdD) bRt g (Sortmg coefficient) » AKX 4o F :
O = -log2(Amm B3 65848 KN
Ole+ P350+D84
Md® =

084~ Dl6 D95 - O35
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FE0 A BRI ERRA -

$ﬁ%%“%%~#%WHH%F&AEQW£ﬁmﬁEﬁﬁ%ﬁ%ﬁﬁﬁ%&*ﬁ#@
B(Exposer area » {4 E B )87 7 00 3138 B 3% (Sheltorer area » fii#% S B)X R HHMM ~ £
BABEAEREAERE  EREFEAEREAM AR GEL (BX) - ERZBAEM
FAXE06 BHABMBERES S SEAAMNTAIX2E5LM 0 FARSIFZARS
B RS A E BEKI0E BRAEFH  ERAR0IEL2ZM  BERA S S
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%o BN AN ES 1L R 2 K ARBEZ M B Aok AR S B 6 R R
BAEERBAEEEE .

LRy L]

Rt fEHR '

% .49 4 (Polychata ) B 3 i 94 11 % £ AN ML HRAA o 1 o » 3 22 4 Nereidae)
# % % B 2 % (Perinereis aibuhitensis Grube » 1878) ~ Bz 224} 3 % ( Neanthes glandicincta, Southern
1921)2 ¥ 3 ¥ % (Namalycastis aibiuma, Muller 1871).= 4 ; 4t fi# (Spionidac) # ¥p }Réﬁ/ﬂf_ﬁﬁ
{(Malacoceros indicus, Fauvel 1928)f«Prionospio japonicus. —#k ; g4 (Sabellidae) M em 4
{Laonome albicingillum., Hsieh,1994)feManayunkia sp. =—#& ; «Js 8645} ( Capitellidae)# Capitella
sp.—FE -

FoRn MmN .

AARHNH S LHRDWARA N TR REZFFTARBUBRALEST - S48 5
EHXFEMEAYRIED - Bt o AREEESD 0 AR YE #Manayunkia sp, 2] 3.2
MM LR Ma MR &  Prionospio japonicus 7 434 % » £ ¥AManayunkia sp.
EEBRMEAR— wAHRETERETFFTARTEEALAERS - v @ B ¥
Wb =3 LHREMBERR L 25 BSRANT (SRR A AER AL (RE)
& R&gwManayunkia sp & F M #bL» EREAFR $ » 3f b sk sk ~ hikdg g
BRBRBEELTLS  ENMSILE FoFREERS » — wASFE S - Capitella sp.
MaAma EE  BERE FMREHABSES SR M Sbd ARE  FRRRE
3% (g 0¥ M #4467 B - Prionospio japonicus ##BEARBRSBH AR RS AL RBE
FoaAENE  RER_FHERARS  HEFTRRE— NG -

AR AR BIR A KA MR R A B B L6408 A% 09 RE B AL R B SR B (R
A) o+ AZfAManayunkia sp. SRS 0 AT A SRR ARSI — WA AE ) EBES
By ¥ ERERS ROy E R A — A ¥ xAManayunkia sp. B4 - BAFSS B LB d
HEFH ORSERZREREZLRATE VS, FADRALERER®RS LHRER
Zeh—~w A4y BRRFRI A 814 - e > A% - Manayunkia sp, 347488 BB
T ARBEEERBELEE - CRANBA - MENTELLREME  CIBALHALE —H
B AR R AHM BFE - B B MBESA - C2RR RNV ELEY &
PEERMEFEF DHAAEESBLEESH  EFASELSK - BEEYFN 23k
Hsb vy eg A4 e A3 Rt -

R #E
EHIEEFERN S LW ETEA B SHBEZ R TS ALY  MRNIE

FRUBZAMURANG S LML E - ERORERBE mAw  QBEZEFPFAR

S0XEAAE « AERFIVREWDRRYZMS LMERELAFE - 25 - BRIOLE
(ERHRR) ARBMEFLRE (L)  ERFFERIEENSM 2R FHE » 255 2108
Fo SR RA— W ARS P ARY S ATMERBERESRS > EEXRSESLS -
MR R BT R AT R BE R0 REE AR A R B R R -
REEROBFMFRSELS  AERESERIN  mARERMIEF TR R A
5 BRDEOREEFAS B YT B BB RHBLLEE > SRAWAL
W BFRAS - SIS o S HR Y REED A0 E 8RR H ARSI
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5o mALBESREFHRHOSAL FEERAEERSRSF  RESEARD -
Manayuniia sp. * Capitella sp. % Prionospio japonicusi # & #2 /6% - L IL (BT 3wy R LA 48
i » Manayunkia sp. #7 E BAcBHRaik A B — R — A ¥ it P FARIAIDL HRE
Capitella sp. ¥ £ £ BARERBE — £ A 0-b A HiEHFF A R1452 % - Prionospio japonicus
HAEBRERRE —FEM—-ARSERERBRE —FAM—ARBEFFTAIRL0ALE
& - _ . _
VAR BB A R HENEAES S LA REMFRASTERFE L - A
BA2EEA > B SEEEER « ARk - ARG SEERN2UEEL B E EELEF
AR Ak Ak B - AcitARRARESH A — A R A LR BRBES B ELRA
HAREIRAEIE  BRASBES > MAERAEMEY—~ALwH o EBREEER
BRI RPN E X B IS ARG TRAERAAE S SRR SRS B
NEESBE A OREFEE-R - RS- ARw A AR Eve B« B2#ER]
¥A /] A A Manayunkia sp. F=Capitella sp. 5 % » @46 F — F & — A 405 E B ek sh ik S dr b
Bk - CREAIUEBRE » HEPARARED BRI E A E 0 THRESMEMEERENT
MBS Z A8 - b CLEASEES 24 B pwCapitellasp. » &3 EBRE RS
—RWER - EEERR-ERM A  SHREARE —FRSL  wARSBORERR
BofANw A« COBAIMITEL  PURS NV EAETMN  2A LR RAEALET &
HEGESYFRTE A AXNTEES RERBE-FANTA-—A B SRAE
B R RGBSR~ AN b ARER RS A  ARS B f—FEN-E
+ R o CIBE12E 845 » MG A AR 6 E BAEERRBE~FEwWA - FoFAEL-
o — R AR AT R WA aRBRARE R —FAMTA » AAS EAEE
R —EEy— W ARE_SFRENE T+ wh -

FwRa B EIH

ABED S 2HGHHETRBERER &ﬁﬂ%*f&%%iﬁﬁ%ﬁﬁﬁ%m&wﬁ/\ &1
% LHEp A B H ke &AL VAR & 8y S AT R BR A AE 5 RS AR W SRR B
s S R T o

WA B AL PYBEAETFARIAL =2 EFARER AR EREIE48%
5 A ASEEEOGSEEERS  SEH S BB TG00 - N |7 B A E 2 49 516
B REEY  EH SR AREERS - LB RS 2EE AT ARRY EEEEENSE
FRFEE PRV ENRER Y LR AEEGEEEF PRGRIGBREF TS
AR PHEGHEEFARGCHE £ 25 HHE B R ERBE AR - £ 52T
%’&ﬁﬁﬁﬁﬁmﬁmm%%ﬁ%ﬁﬁﬁi’ﬁiﬁ%W$ﬁ%%’m%;$g§%ﬁ§o
Mg P BT EETFARSIL ) 2 R 5 AHE BHRERE (61%) > ARESEW®
BERE (199%) o el FHBLYAES  2EHEAEE — wi BEFdt -+
A& % RAEBAESE RSN 65006 » EERREHRHTES - DR
Manayunkia sp. ZA%kE k¥4 E B aiiskaiik (679%) Stk (279%) - A ik gk sk R
AR RS RS BEEEYEFHA— W AR REHRL - Capitella sp.fi E B oy B
SE4% ' BB ORERREERS L FEEGMERBIS4296 - L FH RIS
WAL 2B R PP AR RO B B 2K o B g R AR Y BR# R F - Prionospio japonicus
WA EFAREGRERR - AP SERERMREPIE61 AEEBREHEEYE-R R
SR IEERE—FAS REVEORFHETESTIARISL  ARIRVTEASER
¥ - Rk RSB Rk SR B 0 R BRE BiEG0ET A4EA80 ~ 88~ 95% M 5 £
MmBRE AaBn iBE RNt Aw AR ERD SRR RAE - &
ARG S LiaAEE  AE BAL RS ATE FARMSA L ERAbES LG F
WAk @B EAAE B RANET I ARTSLAES B s A ey 157 2 H - RIBEN
S0P ARERMGEE > A—  WAKS ; £SEGAERT AR feawm AR -
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Vs S _

HERALERYD &M (Ocypodidae) #4845 4R# % (Ucaarcuata De Haan) - & 5 3837 4%
(Uca lactea De Haan) ~ -# 4 48 #1 & (Uca vocans borealis Crane) ~ f B 4» M 4 (Tmethypocoelis
ceratophora Koelbel) + & M i % (Ilyoplax formosensis Rathbun) « 7 84 ( Grapsidae) &94 &
AA-F % (Sessarmabidens De Haan) - ¥4 & (Chiromantes dehaani H. Milne Edwards) « #] 4
7 % (Helice leachi Hess) - & ¥ /% & (Helice formosensis Rathbun) - 4& 1% & 4 (Helice wuana
Rathbun) - 7k 84} (Protunidac) #9484k # 3§ (Scylla serrata Forskal) - i2%i#} (Alpheidae) &
¥ (Alpheus edwardsii Audouin) - ##y#RCorophiidae #}¢5Corophinm sp.

UABRRNIFRREFAEENERS HHADRSGOREER LMk dE £
HRIRREENHBERS » FRDARESIF - ALBHRFBSRAME  AuadhAAR
W AR SRR AT R AL o F B R A AR AT B AE S v Rk &
HERS - AMWEEREBREELE Eﬁiﬂ%}%ﬁﬁﬁﬁﬁ%ﬁﬁi@ﬁﬁiﬁﬁi » AR A BRI IR
BIATR - RHUMFTRECHAREFEFATAGEHE  AEBRS - £ET SRR
MUEAE  EAESEREEAFL - HAERELEHRARLER  6REE AREE
Bl AR ME < SRR R AL IR HBATE « WEAE B ik A 7!'%‘6}21? 2R
R - s sy Corophium sp, AERej— A ¥4 i #, o

Hiet i .
%3 A (Diptera) £ > A oMI3RH# - &46Dolichopodidae - Psychodidae « Empididae
% Chironomidae #4438 » £ HASEHS -
3K A Mravidiidae #t gy Iravadia sp. B F A MBSO EFAN > P HE S AL BKRE - BH X
(Batillaria sp.) 75 W7 8k % B, o
BuEBHWIINTLRBHFRT R SHEYHEM  RoBS TR -
SAVRBIF AR R0SmmEERIR > THREME KA » SRR EURER D -

16~ e gt R

W G ARG R AR R AR R - SRR GAEERE B EE - E R
% (BI9248 > 1982 ; Webster » 1988 ; & 1 1992) « iy A5f 86 o AR RMME T « o}
Wi 5 LMGH A BFE R - TREWWEIFESH S LMW ALBY ) oL BBLT R
BHMZRL - ERMEAN T -BOERRERBNS BMEME (BE) KF » RMmed R
A EHEIH  FRTEEETE - RS A 8% Y > 2] WA eyManayunkia sp. K
i @RS LMGRBHIE I - S LHRERENEASENRERBRUEFEF &
B £ B RAR  ERARNRE  RERBIASESE HAEBARREESE
SR -

TR S ETE B N R G008 0 R — A SR RAR B e TR A A S R
FH oy SR T (Sebens 0 1991) » MR A RN FEHHBEREY 5 LMW BERTH
REEBSARE > WwHERTSE B RABK - B » BFBE RV ERASES -
B RIRA Bdr ~ MR ~ RACRR » AB e TGk B o MEA SR S %
1A ( Warren & Nieting » 1993 ) » W4 #8 K Ml 4528 T A2 B 38 ek B0 4 &) A7 (Kuenzler » 1961 ;
Icely & Jones 1978 5 Coull et al.,1979 ; Alongi » 1987 ; Miron & Desrosiers 1990) - W % &40
g s FhR > ABEEH P B REA NGRS (Warren 0 1984) « KBFR T - BESMoH 5
CRAAIAGEYRERS > TAKBNGGEBREELE - S BB RRAKREE Y > TS
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B SR - ﬂﬁﬁ']'ﬁ%‘%:%»%ﬁ?%iéﬁi% Eckman(1983)#F %45 $ Manayunkia sp. ﬂrbi
BRI » PR HBARRE - BR YRR Al ) A R R 4 38 R ﬁhﬁ%&%'l'
3,98 287 4 " Manayunkia sp. kAR B2 BB A S AR ﬁﬁ#ﬁﬁ”’”%‘l‘éﬁ}ﬁg‘ﬁ* FEHR
EEREFRZERT -

tﬁ%ﬁﬁﬁaﬁm&ﬁﬁﬁ%A%(%ekilws Mitsch & Gosselink,1986) - A&t
G o e Ak 00 75 B B o i B 256 A M4 2B - HDay ot al (1989) 355845 th IR 1 A9 JE
Gt aep 2 h . BMA A Fr 4t 3% George(1984) 4} Capitella sp. & Fauchald & Tumar(1979)
H 5 EIARIAEI  AMEPRRREFNTARRESE - e B0 A T R SR Ml
A BA W > Moverley $A (1986) #F R MM — i 5 AT 00 R LIS 0 B MR
Bahie 5 EEA MG HYYRASERR  dAh E B R W RAMSR Y - FFRBERA
ﬂ%@ﬁﬁ AR AT LRBH T s B AN BHR R  EREST
25 FMARBRBRARRERGH — B ARBEGHERLT » A B AR BB E
sl BaRAE I » ERBEW > A REMEFEATHR L Rk E~TREE - &
Fshih o+ E R WK “Fiﬁ'ﬁ"ﬂ%%ﬁ%iﬁ’ﬁ‘ﬁﬂ?‘-‘ﬁ‘“ﬂi’ﬁ‘%iﬁiﬁ’%‘é}iﬁ—iﬁﬁi%&ﬁ (Rhode
& Young s 1970) » AMEEBHRREFNGRBAT IREG AR R R AT REA G
S G EEEMR  AEEE TR RRALA (Ginsburg & Lowenstam » 1958) > wAH
FEA - Bk MAERTRBELTHREENBEYRERERS TR BEARERS - TR
W EEAFERSHEELE  BARSHORASEE  AOHERERMBRS > ERY
AR AL PR BREY AR AR S ERFOMEBELAS Bk E ¥
B R E AR AR 0 BRI EABANEARR  REAREE (LEEAR) W
EREEEES > REEAN G - Hib MEERS BT RS W B R MR
EEX:Topi e EN A '

ﬁ%ﬁﬁﬁ%ﬁ%@ﬁﬂm%ﬁﬁﬂmﬁ 2 2 B Al o+ U KR sk o Hsieh(in
press)FF 92 3 AT 3T W 4 B R E R R TR 5 BB b 38 AR R M
BIOMYREERA & BR AR SR ARG AR X ER Bk o AT EL S B
Rk AYFEEKEEAN ) THASKAMEEREATFGERHE - WA A EREA
ANGEEREE . E Tl Rt A 3 « Prionospio japonicus & 45 61 & ¥ & m 2 AEHR » FPR
S 5 A 35 (857 5 A 4 & RH ok 28 97 » Manayunkia sp. Capitella sp. + #8484k ~ B ﬁ‘la‘/
Z AL H -

fr AR S R B AE MR T T AR FEEEEHEEABES LHRWL 0 RAEPR
2 BHBEREEEARE ARG IBEERAERELHER » ik H TR E
R R E « B E LA E(Newell - 1976 ; Pearson & Rosenberg» 1978 s Hummel et al., 1986 ;
Miron & Desrosiers » 1990) » AR A 04 Bk 0 L 3HF B R & AR £ R830°C - HHH
R ST RA A AR TREERG S LMBBI T ANAERY BT
AEZRT A WL - e R F R T SALAARE » $aHEL - TAEERTE
B Ve o b T RS S e R R LA ) -

Sk RN AR A B AL R 4 M (Howes, 1981 95 1 1992) - v i o % AL BUE R
A% # & % (Fenchel & Riedl» 1970 ) T i ik AAAFH 4 5 LHAEH 41k 09 4% - Teal & Wieser
(1966) W R TR AN T RBEAEN » BRER AT RUARET GHER > RBAET
AL - AT RF o ABRAIR & I ERT ER g RAGERE  AAEREAAERE &
AR GHRERBED  LTHRBES LB - .

EBAR - BRBERE BB 0 T O AR R TR R RS
Ry 0 AR R 00 R AR B 3 BE IR R ( Moore, 1978 ; Gatlo, et al.,1979 ; Santos &
Simon,1980a,b ; Jorgenson,1980 ; Harper, ¢t al, 1981 ; Fitzhugh, 1984 ; Justic et al., 1987 ;
Llanso',1992 ; Dauer, et al, 1993 ) « BRI (1990) 3 R BEF o RAF P A9 $ LM
Sy s A~ o~ TR el BRI A A A & b - Hisieh(in press) 78 SR 447 1 31
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W % BIKSF L F W2 940 Llanso' (1992)48 3 © 3531 T 4 a4 57 B 7 5 L2 9 Kofr R MR
I FRTA R LMY - A REREH T HERRIEN S BB 9 RES 0B E
HE  ATREXAEBRERBE L ANSREHE  BBTELE TANSRERV + £ 45|
AFTHRALAA HLEAN G LR BRARESHYEE—IORELBRS » iy
BEoh o A THARENE Y CRARYMAREESTEINRL > BESE LRARAED
S BRMRERMZBELIn » FACRREA LA THREL L TREoAREDE AL
HERFEWAGHRSEAY - BMBEARRYE S LAARTRBHBH B TRES
WEBAHEHGEAR - .

FHRF MR EFOEH RS FTHE Rt AARY EEAKANSE
RA+RGERRS > RREVBATENGSEH  HACEREGTHET » BT s
ARBARBRARR B aliapih - BERACTREAOPLERM  AATRRE
ENBEAIREBBREGEETR - : )

WA RFGEA S ERTFRES G0 FRELER T bMBAN 2 RIH FH R
AR ERFHRILAAHFE—FHE -

HERE RS LRAZHROTREBERLNES - o 4R B b A AR A R A

MORE mAS  ZAMS R BN RS (Calidris alping) MEERS + 28] LR
o (AR 1988 P EREFT&EA 0 1992) 5 EERE (1989) EM TR IR AT T 8
A EBE Y AW _
AR EALLR B MRS — AT RN AR RMENELES  EAFHRLES
BRNEEHBEEINA  HENE PO~  HSLMBBTLAEBYELEAY
(Pienkowski » 1982) » REMETHFRERBRYEDHEL— ARG AZRS » kb +
AA % » FEBAREEGRERN - SRR REELS  WTHRARIESTRGER - B
36 0 A AR 8 AR T T R T SR M T 4 K K AR T TR i A » 4k
A REFLBMNEBHERY  BRAERERGTRLER > kB WE L EFBTIHA A
Bk %&&ﬁﬁﬁﬁﬁ#m%%mﬁa%ﬁ%&ﬂ%&%ﬁﬁﬁﬁﬁ%ﬁﬁkhﬁﬁ%%ﬁ
R -
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Table 2 The average tidal height(cm), median particle size(phi), organic content(%) and of surficial sediments
5-10 cm depth from July 1991 to Aprit 1993 at eight stations,

" Location Exposer area Shellerer area
Landscape nude Reed Seedling Mature nude Reed Seedling Mature

Item Mudflat Marsh  Mangroves Mangroves Mudflat Marsh Mangroves Mangroves
Tide height(cmn) 68 93 72 78 53 47 81 78
Median particle size (phi)

July 1991 546 4.72 5.51 6.25 6.33 6.34 6.41
October 1991 : 5.54 4.88 5.24 5.90 - 628 6.64 6.64 6.47
January 1992 5.65 4.51 5.44 5.59 629 6.42 6.07 6.47
April 1992 5.13 4.71 451 527 6.41 6.00 6.33 6.52
July 1992 i 5.16 4.91 5.47 5.26 6.43 6.34 6.17 6.40
October 1992 . 527 4.95 5.48 5.4 0.38 6.10 6.38

January 1993 4.78 5.04 ‘ 5.58 5.45 6.34 6.07 6.22 6.29.
April 1993 5.15 500 5.52 532 6.33 6.06 6.32 6.08
Average 53 4.8 53 5.5 6.3 6.2 6.3 6.4
Orgaunic content (-%}' -

July 1991 5.3 6.2 7.7 6.1 ' 1.3 93 8.5
October 1991 59 5.1 0.6 6.2 71 8.7 7.6 8.9
Jannary 1992 6.6 6.8 8.4
April 1992 6.2 6.1 57 7.9 6.7 .69 8.7 84
July 1992 ER 54 6.2 7.7 5.6 3.0 10.4 91
October 1992 5.1 5.2 6.3 8.2 6.5 103 7.7
January 1993 4.8 4.2 6.3 6.1 5.7 6.1 84 9.0
April 1993 . 4.9 5.4 6.9 7.4 6.2 6.9 9.0 3.2
Average . . . ' - 5.4 5.4 0.4 7.3 6.3 6.8 9.1 8.5




Table 3 The average redox potential (mv), salinities(% ), and pH value of eight stations from July 1992 te April 1993.

\%étiil Exposer area Shelterer area
andscape nude Reed Seedling Mature nude Reed Seedling - Mature
Ttem _ Mudilat Marsh ~ Mangroves Mangroves Mudflat Marsh _ Mangroves Mangroves '
Redox potential(myv)
July 1992 | -300 -180 -170 -200 -320 -330 ~290 -130
October 1992 -280 -250 =270 -260 -360 -360 ~270 =230
Japuary 1993 -280 -210 -170 -150 -380 -316 _ -180 150
April 1993 -270 =210 -190 -150 -360 -90 «120 -120
Salinities(% )
July 1992 18 20 25 27 24 22 22 .26
October 1992 19 21 27 21 16 i3 21 22
&> January 1993 14 19 20 13 10 11 13 14
R April 1993 13 14 15 11 6 10 7 -9
‘pH value
July 1992 7.3 7.1 6.8 6.5 6.9 73 7.0 6.3
October 1992 7.2 6.9 6.8 6.7 7.0 7.3 6.8 6.5
Jannary 1993 7.0 6.8 6.7 6.5 7.2 7.2 6.8 6.1
April 1993 7.7 7.2 6.6 6.8 7.0 ~ 8.1 6.5 6.8




Jle 4. The individnal number per Sgaure meter of polychaete species in each station in eight seasons.
{F12 denotes the 2nd season of the 1st year of EMF station. The seasons, 1 July, 2 Oct., 3 Jan., 4 Apr.

nple  Perinerels Neanthes Namaleasils Malacoceros  Laoneme Manayunlic  Capitelia Frionospio Total
gibuhlitensis glandicincta ajbima indicus albicingillurs  Sp- Sp. Jjaponicus
[FTT - T 44 T Kt 706 4] 73130 7 24398
IF12 0 112 0 0 186 0 6728 ¢ 7025
Fi3 0 8280 0 148 7652 1331 9500 2218 29128
14 0 1220 0 37 5805 1035 ‘5088 0 14085
iF21 0 296 37 0 1923 0 2514 G 4770
AF22 0 148 0 0 814 591 2846 37 4436
1R23 0 2181 37 297 5582 5027 850 2588 16562
AF24 0 2735 0 222 4916 1700 1757 998 12310
M1l 0 1109 0 0 74 ‘0 1035 0 2219
V12 0 296 0 0 37 0 1294 0 1628
RM13 37 1811 0 0 370 20257 8354 0 30828
RM 14 74 1257 37 0 222 591 4103 0 6284
RM21 0 1405 0 0. 222 ¢ 776 0 2403
RM22 0 2477 37 0 185 333 1922 0 4954
RM23 ¢ 2366 222 148 148 1331 1109 17 5360
RM24 0 2033 0 0 222 444 1035 0 3734
SM11 0 888 0 0 256 296 10720 0 12199
SM12 0 222 0 0 333 o - 296 ¢ 851
SM13 0 1017 0 ) 924 115098 1017 0 118035
SM14 0 702 0 185 1257 1883 1885 0 5915
SM21 0 739 148 111 0 0 1848 0 2847
ISM22 o 296 74 11 1035 20441 74 0 22032
1SM23 0 554 74 185 518 74668 37 0 76037
ISM24 0 592 37 186 444 108565 296 0 110119
IMM11 0 148 0 ¢ 0 663 1626 0 2440
MM 12 0 139 T4 0 786 0 601 370 1942
AMM13 o 1017 e 0 1017 41955 2449 0 46437
EMM14 0 148 0 o 0 10276 2624 0 13048
EMM21 o 1183 74 0 74 o 4473 37 5841
EMM22 0 222 75 74 0 13529 222 0 14122
EMM23 37 739 75 o o} 125014 37 0 125902
FEMM24 0 444 37 75 183 72931 407 i1 74189
SMF11 0 75 111 Q 186 0 924 0 1206
EMEi2 ] 0 -0 0 37 0 0 0 38
EMF13 0 222 0 0 4288 15636 11607 961 32714
SMF14 0 38 0 0 059 0 1257 0 2293
BME2L 0 0 74 ¢ 444 Q 0 0 518
SMEF22 0 ¢ v 0 148 0 74 ¢ 222
§ME23 0 185 37 0 3217 370 6506 4288 14602
5MIER4 0 0 0 c 407 0 2218 908 3623
ARM11 0 183 508 0 92 o 92 ¢ 378
SRMI2 0 148 444 0 111 0 0 0 02
BRM 3 0 37 370 o 259 148 259 0 1073
SRM 14 0 111 37 0 0 37 148 0 333
SRM21 0 444 297 0 0 0 2957 0 1698
SRM22 0 665 288 0 0 1i1 259 0 1923
SRM23 0 333 444 0 111 2366 591 111 3056
SRMZ4 0 11t 111 0 74 1737 2920 37 4990
3SMi1 0 m 482 0 0 0 628 0 1221
35M12 0 296 333 0 0 0 850 0 1479
3SM13 0 111 407 Q ¢ 37 407 o 961
3SM 14 0 111 37 0 0 259 508 0 1403
55M21 0 62 185 0 0 0 01 0. 1048
5SM22 0 295 740 0 37 74 148 0 1294
SM23 0 259 111 0 111 2033 887 259 3660
3SM24 0 0 74 0 0 15303 185 37 15599
MM 0 0 0 0 ¢ 0 148 0 148
MM 12 0 1 296 c 0 0 185 0 481
MM13 0 185 518 0 a7 850 259 0 1848
MM14 0 111 1 0 ‘ 0 1663 481 0 2256
IMM21 0 185 37 0 L0 0 370 0 502,
iMM22 0 111 186 0 0 296 1l 0 704
IMM23 0 111 296 0 0 1553 222 0 2181
wmvd 8 9 112 0 0 21328 ) 2o 2 663
‘otal - 148 42166 8149 1817 46078 681763 138253 13122 431496
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Table 5. Results of using four-way analysis of variance to test significance of temporal and spatial variances in individnal mamber

after log 10 transformation. s : not significant, *: p < 0.05, ** : p<0.01, *** : p<0.001.

Item / Polychaetes . ‘ Manayunkia sp. Capitella sp. Prionospio japonicus Total individual no.
Mzin effects ‘
~ Between two years ok ok _ FEk b+
among four seasons ) KEx ik - kkx o kkk
Between two locations k% P S 3 ns B S
Among four seasons _ Fokx $kk B = = 3 X
Interactions - _
_ ?;3 year X seas. - kK %k %k ‘ Kkk
vear X loc. . ns Fkk ns ns
year X lands, ns Kok KKk o X -
seas. X loc. | ¥k % ns - : ns
seas. - % lands, ¥ ES : ns *%
loc. X lands. *okk . ns £33 *hk
year x seas. X loc. Kok E#3 ns X%
- v.'y-éai X seas. X lands. ns ¥k *k . ns
year X loc. X lands. ns ns ' , ns - *%

seas. X loc. x lands. * kkk ns 7 %




e 6 Thewet weight(g) per sqaure meter of Iiolychaete species in each station in eight s¢asons.
{F12 denotes the 2nd season of the 1st year of EME station. The seasons, i July, 2 Oct., 3 Jan., 4 Apr.

Aple Terineren  NEanines WMWWW‘W Tol
atbuhitensis glandicincia aibiuma indicus _ albicingillum _sp. sp. Jjaponicus .
[FT1 0.0 TZ.7 U.4 U.0 T.8 T.0 13.0 0.0 Z9.8
(F12 0.0 2.2 0.0 0.1 4.4 0.0 0.4 0.0 7.2
[Fi3 0.0 19.5 0.0 5.1 15.5 0.1 7.0 .0 47.2
{r14 0.0 10.9 0.0 0.5 50.7 0.1 5.1 0.0 67.2
F21 0.0 0.6 0.5 0.0 20.8 0.0 1.0 0.0 22.9
1722 0.0 2.1 0.0 0.0 5.4 0.1 23 0.0 9.8
AF23 0.0 7.4 4.2 6.4 52.7 0.3 0.6 1.7 73.3
AF24 0.0 48,5 0.0 0 45.6 0.1 1.2 0.6 08.9
ST UG VA S M X N 0 0.0 05 —§5TTTTTTRS
12 0.0 2.0 0.0 0.0 0.2 0.0 0.4 0.0 2.7
U113 0.4 3.5 0.0 0.0 1.6 1.2 3.9 0.0 10.6
AM14 5.3 9.7 1.2 0.0, 2.2 0.0 3.2 0.0 21.6
RM21 ¢.0 1.7 0.0 0.0 4.3 0.0 0.2 0.0 12.1
RM22 0.0 8.3 1.1 0.0 4.4 0.0 0.6 0.0 14.4
RM23 0.0 5.4 0.0 3.8 0.9 0.1 0.5 0.0 10.6
RM24 0.0 10.3 0.0 0.0 0.5 0.0 0.6 0.0 11.4
SMIT .0 5.6 00 o I W VX 43 O R )
SM12 0.0 11 0.0 0.0 6.9 0.0 0.2 0.0 8.2
SM13 0.0 1.6 0.0 0.0 0.% i4.3 0.5 0.0 17.3
SM14 0.0 3.9 0.0 4.2 16.4 0.1 3.8 0.0 28.3
SM21 0.0 3.8 0.4 1.0 0.0 0.0 0.6 0.0 5.8
aM22 0.0 0.3 5.0 1.4 1.1 0.7 0.0 0.0 8.3
iSM23 0.0 0.9 2.4 2.5 0.8 2.1 0.0 0.0 8.8
IsM24 0.0 3.9 2.7 5.1 1.5 3.3 0.3 0.0 16.7
MMITT 6.0 o A ey R X S AT 0.3 0.0 03
MM12 0.0 0.4 1.1 0.0 11.1 0.0 0.1 0.1 12.8
IMM13 - 0.0 0.9 0.0 0.0 0.5 2.8 2.1 0.0 6.3
IMM14 0.0 1.1 0.0 0.0 0.0 0.3 1.9 0.0 3.3
HIMM21 0.0 4,3 0.4 0.0 0.8 0.0 2.5 0.0 7.9
IMM22 0.0 0.0 10.0 0.6 0.0 0.3 0.1 0.0 11.0
TMM23 0.4 1.3 4.5 0.0 0.0 3.2 0.0 0.0 g.5
EMM24 0.0 3.3 0.3 3.3 1.5 2.3 0.3 0.1 11.1
BT T 0T 2.7 B I/ AR A VI S W T T TR
SMI12 0.0 1.3 0.1 0.0 0.5 c.0 0.0 0.0 1.9
SMFE13 0.0 0.9 0.0 0.0 20.5 0.4 1.4 0.2 23.4
SMTT14 0.0 1.6 0.0 0.0 7.9 0.0 1.0 0.0 10.5
sMFz1 0.0 0.0 0.5 0.0 8.2 0.0 0.0 0.0 8.7
SMF22 0.0 0.0 0.0 0.0 1.2 0.0 0.1 0.0 1.3
SMEF23 0.0 1.1 0.4 0.0 16.9 0.0 1.4 3.7 23.5
, SMF24 0.0 0.0 0.2 0.0 2.6 0.0 3.6 0.9 7.4
CRMTTTTTTTTTTTTT o - S U X Tt ) SENS O """""“‘0‘.‘0‘“""“‘"‘“‘“"”0'.'0""‘_" SR T S X 1
| SRM12 0.0 1.2 9.1 0.0 1.8 0.0 0.0 0.0 12.1
PSRMI3 0.0 0.0 28.6 0.0 3.3 0.0 0.2 0.0 51.2
[SRM14 0.0 3 1.1 0.0 0.0 0.0 0.1 0.0 1.5
"SRM21 0,0 0.8 4.0 0.0 0.0 0.0 1.5 0.0 6.7
| SRM22 0.0 1.8 31.7 0.0 0.0 0.0 0.3 0.0 33,8
| SRM23 0.0 1.3 0.7 0.0 0.1 0.1 0.4 0.1 11.6
. SRM24 0.0 0.7 1.9 0.0 0.2 0.1 2.8 0.0 5.8
i'S"S‘S/I‘l'i""'""‘"'""""’"‘"6.'()'”“"‘ SV B 16.9 0.9 0 0.0 0.3 0.0 T3
SSMI12 0.0 1.4 15.7 0.0 0.0 0.0 0.5 0.0 17.6
, S§M13 0.0 ‘ 1.0 23.1 0.0 0.0 0.0 0.2 0.0 24,4
I 58M14 0.0 1.3 2.0 0.0 0.0 0.0 0.8 0.0 4.4
3SM21 0.0 0.0 3.6 0.0 - 0.0 0.0 0.6 0.0 42
- SSM22 0.0 0.8 34.3 0.0 0.0 0.0 0.0 0.0 35.1
i S8M23 0.0 1.0 6.7 2.5 0.2 0.1 1.1 0.3 11.8
| §8M24 0.0 00 0.9 0.0 0.0 0.6 0.2 0.0 1.7
R 71§ § R (X I XV G g0 “‘""”“”""“070"““"'—""'“'"‘t)‘:i“"“‘“"“’““o‘.‘(j""""’""‘“""(Ii”
| SMM1Z 0.0 0.1 5.2 0.0 0.0 0.0 0.1 0.0 5.4
" SMM13 0.0 0.3 11.0 0.0 0.0 0.0 0.2 0.0 1.6
| sSMM14 0.0 6.1 1.8 0.0 0.0 0.0 0.3 0.0 2.2
. SMM21 0.0 0.3 0.4 0.0 0.0 0.0 0.1 0.0 0.8
L aMM22 0.0 0.1 28.4 0.0 0.0 0.0 0.0 0.0 28.5
SMM23 0.4 0.1 17.1 0.0 0.0 0.1 0.2 0.0 17.9
SMM24 00 0.0 4.7 0.0 0.0 0.8 g1 60 5.6
"Total b 216 308 40 - 325 34 77 8 1415

e - , : 240
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Table 7. Results of using four-way analysis of variance to test significance of temporal and spatial variances in wet weight

after log 10 transformation. ns : not significant, *: p < 0.05, ** : p <0.01, *** : p <0.001.

Ttem / Polychastes é‘%’zﬁg ?llu m Neanthes glandicincm Namalycastis aibiuma Total wet weight

Main effects
Between two years ns ns kx o X
among four seasons ko K% Kk *kk
Between two locations ¥k Fkk | *x% *xk
Among four seasons X%k k% *kk Xk

Interactions
year X seas. ns ns ns XX
year X loc. ' - ms ns . ns
vear X lands. ns Xk ns - | *
seas. X loc. ns KKk dkk S ke
seas. X lands. | " X % | Kk
loc. X lands. ns ns *kk Xk
year X seas. X loc. Kxk * ns B _ | ns
year X seas. x lands. %k .18 ns i ns
year xloc. X lands. ns T ns o ns - . ns

seas. X loc. X lands. * * _ * | ns
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Table 8. 'The percentage of wet weight among eight stations for eight polychaete species.

Stations Neanthes Perinereis Malacaceros Laonome Manayunkia sp.  Capitella sp. Prionospic Namalycastis Total
glandicincia aibuhitensis indicus albicingillum . Japonicus aibiuma
EMF 48 0 39 b1 2 12 30 1 %
ERM 23 87 9 5 4 13 0 1 9
ESM 12 ] 35 9 51 13 D 3 11
' EMM 5 6 10 4 21 g - 3 5 6
SMF 3 0 0 19 | 16 61 0 8
SRM 5 0 ] 2 9 2 33 i2
$SM 3 0 6 0 2 4 33 11
SMM 0 g 0 i 3 i) 22 T
Total{g/m 2) 3.4 0.1 0.6 5.1 0.5 1.2 0.1 4.8 15.9
Table 9. 'fhe percentage of wet weight émong eight polychaete species for eight polychaete stations.
Stations Neanthes . Perinereis Malacoceras Laonome Manayurkia sp.  Capitelia sp. Prionospio Namalycastis Total wet
gla:ﬂitinda aibuhitensis indicus albicingillum Japonicus aibiuma weight(g)
EMF 24 0 4 55 it 9 1 1 44.5
ERM bt i 4 18 2 11 H 3 1.1
ESM 29 ] 13 27 19 8 0 10 13.8
EMM 18 1 8 22 14 12 0 26 7.8
SMF 9 0 { T4 0 9 6 2 10.4
SRM 9 0 0 0 ! 0 80 15.7
S5M b 0 2 1 3 0 88 14.6
SMM i 1 Y i 2 0 99 9.0
Average 21 1 4 32 3 8 1 30 15.9
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Table 10. Significant test of yearly change and seasonai change with iwo-way ANOVA for seven species in eight stations.

(Samples size: 5, Significant level, *i p<0.05, ns: p>0.03)

Stations Species Neanthes Malacoceros Laonome Manayunkia sp. Capitella sp. Prionospio Namalycastis Total
glandicincia indicis albicingiilum Japonicus " aibiuma
ltems ~unit  wet weight wet weight wei weight ind. no. ind. no. ind. no. wet weight wet weight

EMF Years ns ns ns # * ns s
Seasons * ns ¥ * * ns *
Interaction ns ns ns ns ns ns as
ERM Years ns ns ns s ns ns ns
Seasons ns ns ns * * ns ns
Tnteraction ns ns ns ) * * ns *
ESM Years ns * ns ns ¥ * ns
! Seasons * ns ns * ¥ ns ns
Tuteraction ns s ns * ns ns ns

EMM Years ns ns ns ns ns ¥ * -
Seasons * ns ns * * ns ns
Interaction ns ns ¥ & ¥ ns ns
SME Years * ns ns ns * ns ns
Seasons ns * ® * ® ns’ *
Interaction 18 ns § ns s * ns ns
SRM Years ns ns * * ns ns ns
- Seasons ns ¥ * ns ns * ns

Inieraction ns 0s ns ns ns ns ns .
SSM Years ns ® ns ns ns
Seasons ns * ns * *
Interaction ns ns ns ns ns
S Years ns ns ns ns ns
Seasons ns ¥ ns * *
Interaction ns ns it s ns




* Tanshui River

Figure 1. The location of Kwandu Nature Preserve in Tanshui River, TAIPEL,
Taiwan.

121°28'E

Exposer area s Shelterer area
ERM EMF ESH EMM SHM SSK SHF

SR

Keelung River ,

Mudflat . Mangrove

! Reed marsh

Figilre 2. The distribution ofvegetation and the location of eight stations in
Kwandu Nature Preserve.

35

R . : 244

25°07'N



NI O PR L LS

o TRMESTERY L b

A

&

TN

BZ s R R

i T 3 AT

A
+-,

#‘fgﬁi 74

B IR R e R,
245
39

e L et s T

e i e



14 mER AR

|||\| bl

F MAMIJJAS o ND J F MAM

—— FRATHEAH

J J.A S 0 N DJEMAM
1983

eiay A Liball Dﬁ?ﬁﬁ%‘?iﬁﬁ ZIH, (%E’wmﬁ‘? BR10) E2vAEE R (ppm) (BH
A ERER ) REEIST AR B BN (i) (ERER

Bk FlE) -
1.2, 30
- E I-Eg: T

., [ o2
& T 3

0.8 ZOH
fo.s. 1 5%
|+ ] ~r
b 0.4 40
m 0. ls
h ol 5 --_ SEs | o

11:59 12:58

11:30
23 L]

1015 052 110

12:29

FeobHl 35

o0.1f FERIR,

SRR

K YWKETRE(E) SREEEE (S)
Rt (19036221 HBIRED) ©

40

11:00 11:30 12e0 %

50 13:00

TEpRG R R A RS

246



130 30 —
= 120 Bxposermmd-fat BMFP - - 120 E- ¥ Shelterer mud-ffat SMF
2 . 2 mE
- P N
X % 1$ 3
. . 80 &=
2 g mwk
- — o
,§ g mfb
2 n
_— vy . 40 [
2 KA
= -
= ar
& — E 210 ‘
- 0 -------------
9107 $110 9201 Qifi n&ﬂ? 5210 5301 9304 . . 310? 9110 8201 Eh& 9%?? 9210 9361 s304
i
130 - 190 '
= I1mF Bgposerred mashERM - : - 10F Shelterer reed marsh SRM
2 mE 2 1k
= 10 = eE
X % mf
c ok LIt
g wg & mwf
"‘G 60 g “‘6 80 g
o 50 = 50
Z wk = 4f
Z  wf g ak
B OooF 0 R g o
= wf = nk :
oL . P U B SN I ... E_E B
9107 911!] 9201 .‘ih‘! 9&_{]7 9210 9301 0304 - 8107 9110 9201 9%3&?7 9'2|1__0 9301 9304
190 ' 190 -
o [ PBxposerscedling mangroves BSM = 1F Shelterer seedling mangroves 3SM
2 MmE 2 mE -
= mE =100
X wfE X wE
. 30 = . 30
2 wE 2 e
—~ Bk — B
S s0p £ sof
3 af = nf
2 afF 5 af
g 2F ¥ wf
~  WE = 18 E u
0 U WS S T Y R .
G107 9110 9201 9%\{4 9%10? 8210 9301 9304 ’ _9107 3116 9201 9%[%3&07 9210 9301 8304
130 - 180
= 120~ BExposermature mangroves MM - lBF Shelterer mature rang roves SMM
2 g 2 Mg ’
P U1 o - ek
X wf X wf
; W : #F
2 mf g wf
o B — 8
2 mE 2 s
= wL T wf
-4 ad L
= Be 2 wp
g aF T Wf
- owp =~ wF .
2 o
t?107 8110 3201 9204 9207 9210 9501 9304 ©U 8107 9110 9201 0204 8207 0210 G301 §304
%‘A i‘ ! i/lont%l !

. Manayunkia sp. Cap;;tglla 5p. []E] Prionospio japonicus [ ] other species

Figure 7. The average individual number of polychaetes per square meter in eight
stations from July 1991 to April 1993 in Kwandu Nature Preserve.
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Figure 8. Dendrogram of individual numbers of polychaetes in eight stations, two years(1,the first
year, 2 the second year) and four seasons(1 July, 2 October, 3 January, 4 April) using average
linkage method with Pearson correlation coefficient. : '
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Figure The wet weight(g) of polychaetes per square meter in eight stations from July 1991

to April 1993 in Gwandu Nature Preserve.
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Figure 10. Dendrogram of wet weight of polychaetes in eight
stations, two years(l the first year, 2 the second year) and four
seasons(1 July, 2 October, 3 January, 4 April) using average
linkage method with Pearson correlation coefficient.

44

250



HELH o
P JEREA LB ERE (3)

3%+ Landscape Study of the Coastal Range, Eastern Taiwan (II[).
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3 XIFE © The Coastal Range of Eastern Taiwan is characterized by active tectonic
movement with rapid uplifting , longitudinal buckling and strike-slip movement. The
mountain range is part of the Phillipine sea plate which separates from the Central
Backbone Range of Taiwan by a rift zone entitled the Longitudinal Valley. Rapid
uplifting and river cutting create high relief, rugged topography which are barely
accessible and hence, most of its primitive landscape preserved. In this study, the
southern section of the Coastal Range is studied. Firstly, land classification based on
geology and topography was done. The study area was divided to different landscape
units characterized by their uniformity in visual experience and their topographic
enclosure. Each landscape unit was evaluated by considering their aesthetic criteria,
namely unity (or harmony and continuity), vividness (or diversity and richness), scarcity
and intactness. The study was made by using acrial photographs, contour maps, and
supplemented by field mapping techniques. 1t is clear from the study, that lithological
and structural control are dominating. Resistant rocks, such as the volcanic breccia,
almost always form ridges. Whereas the shales form rolling lowland. Faults which cut
through stratigraphic sequence and bring together rocks of different competency are
clearly reflected by topographic discontinuity. The result of this study is presented on a
landscapeunit map and a series of tables which evaluate and describeits landscape
esthetics. ,

3% X Bi4E3E ¢ topography ~ landscape ~ geology ~ evaluate
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3¢ © Planning a register system for geological sites and gemorphological sites.
(1)

sHE &R 824RF—02(28)
H$ATMMR 81 7R 1B E 824 64 30H
HEEHA D LEHE
HEFRAR AR -BEH - REY MR ER
PATHB - B R
A ¢ A .
YR RE R - KT A gLt AREBETSELHARE
BER - EHRERAGHETRALRSREE LRI BT RRAAL
%o RCETEGREREHE - BRFH THARNE B~ T E8R 0
BENTFHRTREERGHA » BHRITAEHE o A3 5550040 L0005
RO RTBABIE - RBAL S BRFTFEAKT - BEHNSZ A
ARG - BB - BRAFHZIFEENEFAT1 99 1 S REAY T3k
HEPEETRE ) » RER TR THRARRZ KBRS EERZS » &
ABRBLHRBE BTG RA A RTRMARIY ~ TS - 20 H4E
TR F = E R
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A ARRH  WE W - Bk |
3= 4% % © Barth Science Conservation consists of five actions, namely:

(1)selecting the sites,

(2)achieving recognition for the conservation,

(3)countering the threats,

(4)enhancing the site.

(5)monitoring the site condition.
Before determining the geological and geomorphological sites to be conserved, an
inventory of potential suitable sites is necessary. Data collected for this preliminary
study is most probably patchy,but is sufficient at this begining stage. Most important
of all, is that the data has to be put into a standard format so that you can compare the
merit of each site. Qur work for this year is to compile such a list of potential
suitable sites for Taitung County, mainly based on literature search, personal
recommendation, consulting local geologists and high school teachers. Approximataely
35 potential suitable sites were sclected for comparison. The next stage of the site
selection process is to standardize the register form other and then proceed with
further site selection steps. Research into the British conservation system of geological
and geomorphological site serves as a good guide for.our work in the future. -
3 X B 427% © Landscape ~ Geology + Geomorphology ~ Register
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%X - Planning a register system for geological sites and gemorphological sites.

: (1)
3t E &I 834FF —04(15)
PATHIMR © 824 7TH 1A % 833F 6R 308
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BATHH - &R K%
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X SERE W - T - Ak - RF
EXHE

Documentation on the nature, distribution and importance of interest at sites is
essential at every stage of conservation. Documention is also part of the resource of a
site and come loosely within the sphere of its conservation. There are broadly 2
needs: (1)site documentation should be as standardized and as universal as possible,
and (2)site documentation need to be properly stored so that information from them is
widely available and readily retrievable. To achieve this, the Nature Conservancy
Council (1990) proposed that the National Scheme for Geological Site Documentation
(NSGSD) needs to be expanced, and computerisation of records completed to form an
integrated scheme for the documentation of earth science sites in Britain. This year we
adopted the NSGSD Geology Locality Record as the standardized form to register
geological and geomorphological sites in Taiwan. Three teams of researchers are
organized, each responsible for an area from the north, the south, and the east of
Taiwan. Thus, the compiling of potentially suitable sites for conservation is greatly
speed up. We hope, by comparing and communicating, we can standardize the register
and documentation process from the very beginning. And hopefully, such data can be
used, after selection criteria being determined, to select proper sites for conservation.
33 4258 © Geological site ~ Geomorphological site ~ Register ~ conservation
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