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Abstract

Abstract

Key Words: Yangmingshan National Park, indicator species, Long-Term

Ecological Monitoring

Introduction

Yangmingshan National Park (YNP) is the keystone of the ecological
conservation in northern Taiwan. Because YNP is close to Taipei-Keelung and
New Taipei City metropolitan areas, it has been under great intensity of land
development pressure and ecological disturbance as being the end place of
animal/pet release. Therefore, for management and ecological conservation, it
IS necessary to monitor the dynamics of species and ecological system in YNP.
Numerous research projects funded by the administration of YNP have
established abundant information of basic biological resources in YNP,
providing the opportunity to identify species/biological-family/ecosystem
which can be served as indicators to monitor environmental quality and
ecology change of YNP.

The aim of this project tries to retrospectively evaluate the available
research reports funded by administration of YNP to identify the biological
families that might have potential to perform bio-indicators in YNP, which may
reflect long-term environment dynamics and will be useful as appropriate

management strategies for YNP in the future.

Methods

The reports relevant to the basic biological resources from YNP were

Xl
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collected and reviewed. Four perspectives such as biological groups, habitat
conservation, species conservation, and environment pressure were focused.
Then, a list of biological families that had been characterized with the
following key words such as indicator animals, dominant species, key species,
Invasive species, having specific niche, rare species, environmental change,
sensitivity, or human disturbance were extracted. Subsequently, specialist
meetings depended on different major fields will be held to discuss and decide
a list of appropriate indicator species and their corresponding habitats in YNP.
Accordingly, the priority of indicator species and their corresponding habitats

will be proposed to the Service of YNP for long-term ecological monitoring.

Results and Discussions

Based on 189 collected and reviewed papers or reports, 731 species or
groups were proposed that will beuseful to serve as bio-indicator for long-term
ecological monitoring. In order to narrow down the number of indicators,
several topics including exotic species, endemic species, specific habitat,
human impact and environmental changes were considered. During the
midterm report meeting, the whole committee confirmed that the amount of
indicators was reduced to 113, and the major topics for long-term ecological
monitoring in YNP will be climate changing, species conservation, habitat
conservation and human impact. Subsequently, four different specialist
meetings and several consultations were held to decide a list of appropriate
indicator species and their corresponding habitats in YNP.

A long-term follow-up plan for NYP is based upon the summary of
findings in literature search and comments from professional committee

meeting. In aspect of microorganism, fungi, algae, and vascular plants,
XII
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vegetation can be used as an indicator of the overall evaluation of regional
ecology or river bank ecology. The wetland flora is a useful indicator of
Menghuan Pond Ecological Protected Area. “Invasive species” is a useful
indicator of environment pressure or the tourist load. High and middle altitude
plants and the forest of the bird-lime tree (Trochodendron aralioides) could be
served as indicators of climate change. The grass-grown vegetation is an
indicator of the impact of tourist on NYP ecology. The usawa cane
(Arundinaria usawai) is an indicator of the impact of legal collection on the
dynamic of species community.

In YNP, basic information of vertebrates is abundant compared to
invertebrates. However, the analyses of the monitaring data are needed to
evaluate whether the current monitoring strategy-works appropriately in
practice. The suggested tasks are as follows: 1) evaluate and adjust the
monitoring methods based upon the data analysis of current available animal
corridor and road kill database; 2) use the concept and methods of line transect
methods, sample plot,.sample site, automatic camera, ANABAT system and
digital voice recorders to monitor the terrestrial vertebrate animal. Due to the
unique characteristic of terrestrial vertebrate animal, enough sample size is
essential for a meaningful study.

The administration of NYP may manage the tasks based upon the
prioritized order suggested by this study and a cost-effective evaluation. An
evenly budget allocation should be financed by years. In addition, volunteers’
help in monitoring data collection will be the successful key for long-term
ecological monitoring in YNP. Therefore, offering specific training about
long-term monitoring for the civic or social organizations will be necessary and

Important.

X1
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Major recommendations

1. Prioritize the tasks for the long-term monitoring according to the comments
of these projects. The tasks may include budget, human resource, work
evaluation, educational guide, and public comments.

It belongs to immediate recommendation.

Host: Yangmingshan National Park (YNP) Service

Co-organizer(s): NA

2. Initiation of the data collection on prioritized habitat and biologic families.
This task should be done by collaboration among the professional researchers,
NYP staffs, and volunteers.

It belongs to immediate recommendations.

Host: Yangmingshan National Park (YNP) Service

Co-organizer(s): Scholars and experts who participates in the long-term

ecological monitoring study.

3. Initiation of data analyses using the current available data. The results of the
current data may help further adjust the current data collection coverage and
improve the data collection methods. This task needs to be done by
experiencing researchers.

It belongs to immediate recommendation.

Host: Yangmingshan National Park (YNP) Service

Co-organizer(s): Scholars and experts who participates in the long-term

ecological monitoring study.

4. Seed volunteers training. Seed volunteers with systematic training may help
XIV
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data collection, plot setup, lines transect setup, automatic monitoring system
setup, data enter, and field device maintenance. This task needs a collaboration
among professional researchers, NYP staffs, and the volunteer-abundant civic
and social organizations.

It belongs to immediate recommendation.

Host: Yangmingshan National Park (YNP) Service

Co-organizer(s): Scholars and experts who participates in the long-term

ecological monitoring study.

XV
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(Sphagnum junghuhnianum) % 5y, 278 & 3 #E A% 5 s R K. a3
BBRMEREALESHZ Y ENARRREERRRRE (8> 1990) - &
(1987) ¥ HEZ0HMHBRAE > BAFONX—EAEENBE - BB RE
AERNFLOBORERRE A ZFRERUR T T RIMBEL 88T
ABRYAKEENERFE - ®FF (1988) AERR > 5Ly BE £
BRAEEMM AR — bk LIEEY 0 P LSk E (Isoetes
taiwanensis) Rk ER R EH ER % > B EH KA MEZ %16~ BB
IEREKBR (ANF2E%H) T AHEGHENERMELERBEL A

% o

=]

¥

LALEBEMT B FRSPLAAERE LI BRGNS BEREY
(48 > 1990 : 3& > 2001, 2002, 2006 : fk > 2009) {={# % #8 (1990) ¥ frid A
BHERLE - A AABM XBRFE - EEE 4 BERETHEARE
BB RR R AR SR RERRE BERE  REE 2%
Beoomsh o KILEHEZKLME 654 -

o

(=) B REH

¥ % (1988) M A4 0 4y L3E BN ELME » By AN HUR N IR L
AR BBELBLBERELEERAGZAY - B AT THEH AT E
(Sphaerocaryum malaccense) ~ 2 % sk 4 fo £ 2\, 45 ¥ (Eriocaulon
chishingsanensis) #£/&% > B & 2 #E 3K > B F LENHE - KR
(Schoenoplectus mucronatus subsp. Robustus) ~ -]» & 3% (Nymphoides coreana)

FENHP o b s o FRAuER (2003) B 0 B KAE BB E R R A
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%% XBEER

By oA mALLE TS ¥EEKREES B LBRE > B &R A
EHMZRERPKRRE > AATmFAEL > EREHRD » FHRETN
ATFHEZEN - Aok KE@BEZRARE (1) 3ARHERIEKEHN
1o fb KA AETERM - (2) KX EA WY AEFRE > H@Et 2.0
FHEEZ R

ZLA##t (Trochodendron aralioides) f& & & 3 A # 4k 2000 m
EAWLE  RBAAYERBAITTIRAZME > KW AR A BT A
LRIBAET o ALK E L EET bR R R D B2 AR o
RERRRMEREEYE (B1L) T oA N IEIRRER 2 AR 035 5
#1550 L R AR AR R 69 RLAR A AR AF 38 R BT 69 F B (BF 0 2014) -

FINRAET @ 0 L (2004) St B RN E S EFA LS RAEEY 0 R

I RAE B R LA BB E R AR K B4R Blo o B FeskBl ey R
MRS - BAIRA EEB Atk 9% (Bidens pilosa var. radiate)
Ik M Bl 4L £ (Impatiens walleriana).: X AKIEFEH (Ageratum
houstonianum) ~ & % &] (Ageratum conyzoides) ~ BB #v ¥ (Crassocephalum
crepidioides) % - AmAEFETHAEZE R EH (Pluchea sagittalis) » & 7>
HAe A RAN3 ~ AR BB E (Tradescantia fluminensis) & &
ERSHERRETZIINRME  mE ] EH (Galinsoga quadriradiata) = 4%
AEHRE > AR EEH R A ER - RE (2012) WA LR RN E
NBRFT ARG ~ FEABABBEFRER > SPRFICEE AW
By ANBEEEGENGTIEE T FTHAREINRIEE D P RAR A &
FZEIK

BREFALEE RO EEREDALEAEYE AR LALE 112
RAZRBEAEREFZABEMOXE > L8 F T HE 146 HERIIA
MBIEREMLE - AR EEME T 0 12 ETE ARG E
do B S MK 49 AL AR ELME  wELEEERTY
s 16 AT H B AMEEBNBE  wH KT LME A5
He 50 AHZ VI LN ER BT E - LGBk T03F 45
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X~ R ALY 28 HARAEFRAOEIZINIAGZHE 12 HTHMAEE E
HERKGAELFELIEZ o ABERGHAS

= -RuHY

FALE Z AR N R Y » @15 B KEMEE R G MR KRR
WAt EAAMNAERF LS c MHAARERE 2010 F4£ 0 U=F
BRBITTERA G ES » sk kkiled 6 # 8 # > AR
By 18 #+ 43 #& o ShRFE T 4EJEH KB4 (Achatina fulica) #148%
#2 (Pomacea canaliculata) % > ©# BN RAELEHIEARE LB R 7
AR EARYSIRERAKRB D THTHLE T B F
(Macrochlamys hippocastaneum) | » Az #44% #1JR & 2 R BH > {24 1% 7] fE i
AR A B A (RF - 2010, 2011, 2012) - A4 - KAE:ER R A K E R
AR E AR 0 6,3E ) %6 (Semisulcospira liberting) 12 aE4E 87K H F B ~
8BTS AEZA%E > B (Anodonta woodiana) % (B @ 2
(Cipangopaludina chinensis) 4 A & 44 &7 it /8 5 K% - R > AL
OB B R LR A B B R 69 K BRIR RS 1L RAIK K R A
AREE Bl AT H TR KBRRER SR EHEW LY R
KA AWA T — %y E wZ ¥t |2 (Sinotaia quadrata) #:ibE % %)
HERER (RE > 2012) - £ RAMKKRARTY )8 MB% % U %
RMAEM R ENBE AR HAREBRZFERSHEHAKRE TR
BE o BFEMETREEFTRARAENAIRER  SIREREZER oy
BAKAEEMAE > TREBIFAKBERZ KREENMBERREESR 2
BATREFEARME - RKEXRRwBEH (8R) BTERMHHER
B HERAER M K FRFEEREBFARE  HHFRREKERER
BAFILKREZ AR > B TRENR LA A EAKEIE > o B8
& (Rhodeus ocellatus ocellatus) % 4 78 & P53k > HRBARA R A E SR
A RK (Dillon, 2000) - H stz SR A K KRB S ME /G ALBRE2REEAN

ZIARAEY 0 BERAEAREAKEN oK A Bk~ BRFERELEMBER > &
10
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%% XBEER

Bi542 & % (Dillon, 2000) -

GHALE R AR LI EAREEY  FRUAEASAESE (RE
2010, 2011, 2012)- B ATt S A B — A B S M 1E BB L A B 1525t
RRE > EARBARAARY » BAMFRIFCHEBFBF THAAL E
BIRIBIEAZ > o 0 B R R KIRG (Achatinellaspp.) B3] A8y AR MK IR
#% 4 (Euglandinarosea) A% > RAEZHLZMEthiE CRERARNE
ZHAEEY BALRRER A ERGENYEAMFFAEMRB 50 % AH
AN UEAMSFBHREBRALCAMZ A AR TERE
152 A4 & & (Barker, 2001) o [ 4 385 43R 4 BRI 2 5 7T B8R
ARG AR BEEEHE > o' 2EELSIRN SR I I 4
B AT o AN ZEAZ A8 R (Wu et al., 2008) o 12008 4 % & & 4
oy AR AR %5 PR aB 4 (Satsuma viridibasis) A S B L B RN B
SHIARAERER ARNEERN S ERER B AR EO%REEE (R
% > 2010, 2011, 2012) - B sbF7 8A L B R 2 B M e B M8 4 % AR M LBE R
B BTEARESARER AR RIEREMHFHZ— -

W~ R g

LR ZEARAMBG Y (B RKE) ZXFAEEZ AE
2010 £ A BB AE R A M BARAE > BATIN B S ohdhiE L 4rE
BiEn ARt BEERNERMOERARAEEHN  EFBRZL%1L -
BATFGALBE R AR N5k 6 # 49 #wnd 0 @48 5 F 2 HME
12 fEh4E ~8 Mo RfEf 24 ARG LE - AMFALEE AR N5
Bz o H B~ FE R F R IR RGN R AR B
HRAANBETHAN > XEREN TBHER=ZNEZHKER AREN
Je AT A% R E B RBE o R TREM Y R AR A M R IR R A
RSP RAEI B Z R T AL B~ BABERATHEFIIAAR (R
% > 2010, 2011, 2012) - &k - B SPARF 245 o S R ARRE | T A BL S Hb L 8y
FEAEL AR 0 TP BB A & F#7 (Hopfensperger, 2011) o A7 LA ¥4 9 2k

11



ML B R BAEAR A ROCR A A S B R AR e Bear 1 (1/2)

iR I N AEHGALRAR RN FBReARE > FREY
RREBE B -l kB H R RERE LB AR 0 AT OECD
& 1984 SFPponSin s B 23R T LR RRIFEIAZZ — 12U S B
R AL ho 8 By B & FHIERE AR Rk 4 (Carignan & Villard, 2002)
EHEFRRBER  BEAIRATE SRV RELERE  HEX
Rl B e e B vm 9l 0 W BE BB (25 9n % BB > 2015) © LK @ 0 KA
Hinds (FEH]) TEU@BA AR TRAVECAHRKE FEFTLEOIEZEY -
GALBREABRGER  RTA THERORERDALATIERETAEATH
AN HAERAKEFR O BBIRH AT EHFTAL - L6
o dn s ey e B R R EE B AR T AR A AR by de4R - £ 2010 -
2012 FRIGALER Z A B RNRED] 24 R LM 405 #3033 B4
AEBEN - KW 2EEBIMTHRERAFARL 0 L5 AR AIRIE
FZAY EERNEBARY °

- RAREGCHESY

(—) B&:
FALBEREA~RNYLEERYE > W E ~ 408 syt faseg
BB eEakg s FRBENE BB  AKALE - BLARSEARLIE
5

Ba% > BEbrRitEramAMEE LT B 1986 4 » 2007,
2009 % > 1996,1997 ; 44 > 2011, 2014 ; prg24% > 1998 ; ik » 2003, 2004, 2006 :
Bk > 2008, 2012 ; #5 > 2005 ; 4% > 1991) - g H b & H A Sy asisa it » F
HLERAAGREALT R BAREASOARAELTH (RE > 2010,
2011, 2012) -

HE (1986) YA LEMALEFRERZIASMET » LEAE

FEN 133 AR AR LL  ERRILLTRARERKNEL-B
AlABAREE > BREBERABTBEEANSE TR ZBMRHT Y o

HEW A RMIRwHE - ME (1996) F L2ekm AL E KR AL L&
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%% XBEER

324 #% - eiE¥i@B 24 F 144 - B 9 F 23 & ¥wB 6 F# 21
- AWAE 4 # 18 & s AxkEA 15 # 73 - -FE 3 H 14 HE
¥ekB 2 A 5 fEowwifE 1 M 2 E-4%8 6 # 15 #-4%8 1 #
2 M MkE 1 H 2 KRB 2H 2 MHsB LA LEH
B 1M 24 BRE 4000 REHRARETHEALBER RN 325
AR (Rawer) & 60 MEARTHEL EBTHERE BN

(% - 1997) -

BALE R R NHSRE LETREAEBRS A o 85 (1987, 1988)
EHARLLERE THIMILR | XA E S URAAL LB OGBS
WEREATRMAL 5 & (2014) ¥ HB5 AL B R E ey a4e 8 1T8
SRS > RESE—SHBARARTOHALES: AL LT
WIAMBTRAMGAE  AHEHF LEREHWMB T RAT REN EiE

ATABMR ~ R L = FIP TR 2R 4 R ER - A LR R AR
By Rt R EAT B B — TR Sl g et AR AT B bk (401998
38 > 2012 ; 44 > 2011 ; 2% > 2010)

S
2

FHRENRFTEABAIF-—ERAGALRAEZ A EERARELES
M- RIFRBZ - GFRALEEZ EAGELA 6 A3 Fr
(Parantica sita niphonica) & & K& » H Rk A% & F i (Tirumala
limniace limniace) > 3k & e (ldeopsis similis) ~ /s & s # (Parantica
swinhoei) & & F s (Tirumala septentronis) =#f&8% A X 484 - & AY
=N BN CF st (Parantica aglea maghaba) - R E) 3 & 89 F s st BE
“RAPTARE (#1991 452003)- R 4% # & Bl (Gynura divaricata subsp.
Formosana) 1 & w K,;% 3 (Eupatorium shimadai) #4789 B 56 R 52
S B B RAL M B IE R 3 o M R 3 0 PR (2008) A ILFEA L B R A
El S0 B M Bt ey R BEHRE - BRI RE LG & B KE Dz 2
FoRBRELFITERIE ARG IRESEEEEZROKE (D) &
HREROEEHBEREY - 2 R LEEXTEERAELANFR
WREAN (HBRFRIELRZALAN) FE R ABMHEFHLY 4
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ML B R BAEAR A ROCR A A S B R AR e Bear 1 (1/2)

At AAE /BT - F_REEZGHAZRALEEZEFRH (Eupatorium
formosanum) FEHA& k1% 0 4 10 A v &) A% - (3) BHFBR RINHF A
L g ¥ (Bidens pilosa var. radiate) #9544 > EEABHEALHEIHE R
A AR RRIE R E F e o bz sh o 20845 (1990) T4 HE R
P8y R4 8B (Byasa polyeuctes termessus) 4T e & ot 5 0 $RAtkagt
A E L XA o MR TS E RN E R TR E REY

R AR R AL ST 85 A A L B AR 6945 A 42 0 Fo B AR 0940 8
# 48 (Lucanus fortune) £# 4 & AR > H a4 w ~ 125 B - %8
FEGIIBREIGHE  HETEFENA»NALHAL  RFALBEE L
HERRECHOHUHE-—PREVBETERFIEINENEAEHAT (k>
2007, 2009) - AL B R A B N E LAHOAR > BaEHEL LS
(# > 2005) A & K (BRE#H > 1998) ¥ - ARF ARG, > &G A8
(Anotogaster sieboldii) ~ &% "7 38 & (Campsosternus watanabei) #2371 4%
AR s R ERR (Luciola hydrophila) £FALERXAETA S E
WeBE o

AR &M AEME > x4 (2011) #FZHEH T RALH
%o RE—HALERARRERORI AL LA 33 %
PR (2006) AISHHEALBR R B R RN E T 18 B ey F 5 AR
B EIaE -

R&ERALER A OIFELELSE (R>2003) KA & (FR°2004) A
B Rk (FR-2006) % -FR (2004, 2005) 7 sh4 % 2 KAk R anta L3 6
B 1l #AkEELE EFP B RBE RS £REBRZ > MUERME ~
FHE -#SRARD RELRESEFTEZERARRGPILmT - 958
LRWBRBBE I KRS EENLFZAKIR > Mk = BAE RS
BR LB R R ITRZAE 4B 3555 - 4 Hilsenhoff #4&454% & & T
1540 0 SNEEE E K E %A Very good BN BB KM 0 KEAE o KW o
FHRRERFSERE > ARME AT RBRE AN 0 FRKRE FRE
% Good BH B-FEAM  KEHT M TFHEEZRBY LHEZA KD
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%% XBEER

B o bR RAEFRI¥E 5B A KE ERBE A Fair &£ 2 438 Fair
poor B B, a- P BN  KEHE o B KIRE EIREZ A ME R
FEM KA RS EMIERFINEZHRIAEB - 3Lsh > R (2004, 2005) & 3t A

RAKAEEHGERFNERA A LR > FEBFZOUREE A &
B aERE - BRREREADERHME £ M54 (Plafkin et al., 1989) -
HIURELRFRYZ EEBT MR T ALIZ LY TR
B AR BRI R AWM - R T A A SR A AR SIS
# (Index of biological integrity, IBI) » /K4t & &5 A % #& 69 43645 4% T J& A 7
A8 BA A REA K G3% Hrik & M3P44 7% (Rapid bioassessment protocol, RBP)
JEAEE 4243542 (Benthic index of biotic integrity, B-IBI) » s B % R 3B 15
3542 (Stream condition index, SCI) % -

AR (2006) AGA LR L LEAEF R T HERBLZTALETS
BHBEBLRG BHUEUAB2ARAARIABERN TR FAHAELRLR
SWEIERE BAAETRZERZARAR LIS AMIEE -

G’ﬂ'

bz gt o R O(2003) EHERMERARAEZO EIEL & 0 B
WELEMHRELY T &I 24 (Popillia latimaculata) ~ 2% 3 ¢ &
(Popillia taiwana) ~ F 448 & %74 % (Ectinohoplia formosana) 4 x » F34
0.087 &/FFHnme B—FF ARAHKE 1000 EeyrEMLEDSL (F
W) DERBEEORAR  HERBRBENAFFELZHTEN S At i
12 B A o648 603% & B FHmmlg sty (Paragymnopleurus sinuatu) ~ £ 4 fa]
A et HR (Paragymnopleurus ambiguous) ~ #¥ & £#% (Catharsius molossus) ~
KA B R (Synapsis davidi) ~ g 5588 (Copris propinquus) ~ ¥ 3 # 1] &% #R
(Oniticellus cinctus) ~ 2 g5 &4k (Onthophagus kuraruanus) ~ = J& 4
R (Onthophagus trituber) ~ vo &7 5£38 (Onthophagus proletarius) ~ 3% £
¥ 4 % (Aganocrossus urostigma) -~ F F #tey & B F F  (Sphaeridium
dimidiatum) ~ Z s F ¥ (Sphaeridium quinguemaculatum) ~ 4 g = F &
(Sphaeridium seriatum) ; PP R M ey R O IEH FH G F EKMEF

(Platysoma chinense) ~ # 3 4 5] ¥ (Margarinotus formosanus) ~ % 1% 4 P4 ¥
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ML B R BAEAR A ROCR A A S B R AR e Bear 1 (1/2)

(Margarinotus multidens) » % ¥ ##9 K¥&5 ¥ (Scarites sulcatus) ~ ¥ 348 4
¥ (Harpalus sinicus) % - Bk > M FIBE L SHRTEXEFAERHERA
FEAMIEARE MR — o

(=) At kg

#h (2000) Pz A B R ETEH MR ERRE > RERRE
LA BREB AR L SiE 223 f8 > 5B skibkk 46 &0 £ 13 #esk
HAZENREE  AFETRANAE -t HALREL2REEN A

L RS ok ~ s R EREEAHEHORYEREYE
ERAHAEEHAAAMDEEMPE RN A R B L BBR T EZHAR
B4R S (R%-2010, 2011, 2012) AL EIE A R A B W R &R Y S
Bl ASE R (M4 5 A 180 HAwIE 44 A 616 4&) R A
ok (24 #+ 144 %) -

EPSCLBN:ESNGES TN ¥ U CERRIE it SR T
TERAL > RBFULSKEAEZLEY  BREGHBERZHARE ML
B4 -

N FRER

M BA WL Bl R Bl R AR R Ay F A8 o i 8 9 (Macrobrachium
asperulum) ~ 2% k¥ (Caridina formosae) ~ #t % 5 ¥ 5k #& (Neocaridina
sp. ) ~ = K E % (Geothelphusa miyazakii)Fv /5 87 WL 7# 4 (Geothelphusa
yangmingshan) & & #k ;% % (Geothellphusa olea) % & £ - 1545 % F 44948
;B4 %85 (Branchinella kugenumaensis) > B AT 405 8 L Bl % B % 654
MamRbREMEEEEZNRL ) GROY FIEF RAE A H K
Mt & (Lynceus biformis & Eulimnadia sp.) (B % - 2006) - 5 4 » 453 H 4%
&9 1% B8 L # 4 (Geothelphusa yangmingshan) - B AT R 28 3,7 b 2} % 88 L 48

MegBE 2L =X X K% BHRELHEARAKEEALAEE - &
16



%% XBEER

37T B EHEHE 5 1548 £ B # 349 5U KR #hled (Procambarus clarkii) A] g A
BAELTHGEES (RE  2012) -

BArfm AL B R B F AR XK AR R a3 85 0 45 9] R 4878 K 58 &5
5o B/ANBE SHRR I A REBR AR (FRELF 1991 B dg o
2004 ; gy A > 2005) - AR B4 A E L BN AMAEZ — NI H 0 B
BEETHEBET > 2REAIBHAUEKBBRAES L KBRAAVE
SAERBT (RE > 2007) - X EAESH AR ZHBRZ L RMERAHKE R
RS > BT A RRBIREA NI PR - BHRORE (k% > 2007 ;
% 2010) - REEZE KB~ MR BAEEZH S BARNHEN > HFHALEE
NEBEHLEEHTAEATZZRENALTET  UB FRERFEE L
SRIRE - 4R8BS R FHRE M AY > REGEIMK L - B
MK E S4B (B % > 2008) > FE b T A5 A RE R 3B RAKE 69T % -

+ > &

BIRERE KA > ARIABANAKTY > KT EHREY
P16 K R RATHR 0 AR A A R KA (0 2002) 0 —fRmE 0 AR
B AMIBRTHEERAZHFGFY b A5z e %
AR AR s KR & 0 AR B XA AT B AT BT KK &R
BBERAESH A EILZER L2 A ALBREESR 2 AR T E
e () RBESLEREE (BE 28 MBom) - L@/5 345
mefE (P - ma) PEAREREE (& EH#E - BHRE
B mE) RAETREEREMSE (KRG 2308 - FHME
REes~ BER) (570 20105 > 2002) - A REMME LB AMH AR
Bl AR RE 6 A4 B M sb A R R H R R BB 0 ko SR A
wmEEARRA (IBl) (R %F > 2007) -

FALBE R AR RRERYSFEARABRARAEMELAE  LERAE
M FAE o o 2 5 % E (Acrossocheilus paradoxus) ~ &% & o &
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ML B R BAEAR A ROCR A A S B R AR e Bear 1 (1/2)

(Candidia barbatus) ~ & # 4% 48 & (Varicorhinus barbatulus) ~ #a 7 # (Zacco
pachycephalus) ~ BR /& *p¥#& j&, (Rhinogobius candidianus) & 4& "4 4= 3% ") #5 J%,
(Rhinogobius rubromaculatus) % ; A TR AINB Z S RBEENAR
4o ¢ 238 & (Tilapia sp.) ~ #& & (Cyprinus carpio carpio) & K At &
(Gambusia affinis)% (% > 2012) - £i@EXFk L > GHEEHKRSEH 4
S I A S EALE R (PR 2007) - 4R B AT EORERGT 0 BRI
FAB NGy SRR I LI H AL IR R ey SRR R AL > SRR B A o
A E (2007) I HBHALREZ AR 2EXRKEHEOFEEMUESY AW
& MRS (2011) ZHEUE —EKBEFARTHEYNEM BT ROY
B o

AN FEIRF S

BHLRENRASER BRILZIMES » FFBEHE NrER A HE
MERITS T ROAEHE > AHMHLE HRHE (WARREE -
RBEBYB R T AELEL BB KRE) B (whiE EHE
B BRAE)  RBELBRR s RE -~ BT - FHRAEA T RR
5ORBMB LSRN SN EAE > k2 BT HSRBEABEANE
oo MENAEAE S CESRHTIE IR Y X IR i
REBEEAGER - ENEMASAR EMEREAGEL &KX
Alpe — At eh BB H Y 2 m y X EBRHE > BURELE S -

(=) RERA

BREALRRAERENREY N - REHAR > Bibmigik At
TUE oA 1987 FHRAUFTKALBITLEEEENHME (& 0 1987) - 2
%o LEITIBEE A (BRI > 2007) ~ 45 2 KR > 4o B A HLL R b
B (B8rk > 1996 5 4R % > 2004) ~ K. B R AE (7 0 1992) B =—F3F
kit (J 0 2008,2009) % wikiehfany AL BH S HEKRYE > i
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%% XBEER

Bt (15 0 1987) ~ @ R4tk (35 - 1988) R &a4asist (35 - 1989) % ety
Todtsh o EREFMEGMOHBHMBAEEAR T > Lk T EEN RE
fled IR E K - 2014 X B8 B (1987) 84 Tk & 4B R EITR B MR
BN LEE LR T RRAEREOWENIF - HERBOEL BRB
3R S ) R AT 60 A% ST BASE Au Sk 0 B R SR T K TH I
MEERR B S HEESHERA R MY Kmib— &R T HY
R KA 0 RAELAMBEE S BEY BENKE S RABHER
EEMMRRBRERENRE S ARA RO EIZAE HlE - Bk > 22
BRARBEHEEITEHNLRE  HHAHHBRRANRAREOLERITE
B> MAREEREHBE (RRE 5 2014) -

b2 gh 0 3 bR SR BE H N LA A ah 45 AR (2008) & E R AR
RO ERBEM S R LB BREREBR FORTEH N MR
AL AR E » BERE I N PBEREBAA ARG EX
LRTFF @A AT ERES S BE RFE (2010) THREALT R
B E il se KIS B R AR THD - Ak EmiuiTaalmsad
AR EMGERE AR ARGEARIEHERANERAERELRZ
FR B AE (4o KIB) °

(=) B

BRagkinE e K a A48 R4 > Ding et al. (2008) 45 & £ #
2B ARG EEA R B TRAY EZM - £ % LT8R 64K
ARFTHEEAZEEE -ABAABATEASR WH&EERFTHELEES =
BESBPOREE  BrmALERARSR T EAR KRG T H
FTERBARG ARV ERGU BT A XB A ERHLBEAFTERZNRK
Fo-BALREAEAAEZELRHEMRTREEYZTHNE - BIbRA
ALBEH BHABREBRAESHLNEZHRE R TREANERILZ
M EEL BN LA HS R IR B (%0 1992) ;
A iR S (F 0 1996, 1997, 2000 ; = % > 2004) HAF T AE o o

NG
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NS

BB (B84 1998) c A E R (17 0 1990) FEATHRE - N K HAE
HiE@ B RAEEEAGE RSB RHEE R MALRERY
Ry (£2007) BATE N GEEER &S N — 20 fldo 414
RRERFERABE AXAFTAFREATLEBIT-RAL (HMEE
2008)  H bt BFARFTHMAGA LB R AREEGHMERZABZ — -

(=) HHH]:

AL B R ARAERIIZA > BPEITBOHEHLBERNNLEHAS
mraAE (WRE1986) 24 ¥ A St H B T h R R THE wBE R (5k
771989; 7k » 1991) Sk $Ri& (ZF #1480 2006); 45 i wF &5 R (&
1991; £ % 51995; &% >1995; & % » 1997 ;obk » 1999) ~ #4535 K5 (#k >
1999, 2000 ; A& > 2002 ; it > 2004) ~ #54% (%] > 2008) ~ AMEMr % (% > 2008)
FoRBRAELR  WwHERALLZ (A 2008) BATHIIEAEZMA - ik
S B EHMIEAE T LREHHER OSHILGHMAE NG HES D E
ATHEE (RS ZE > 2008, 2009 ; BRZ > 2010, 2011, 2012) » 3t FE4E R R IL 4
BRI A AR R E B A A RS P RAHIIENER > TERAE
BAB LI AT AT B R o 7 0k 0 Shea SRR T DA & S AB R
BB EATE R -

B H ok R AN RS E SN 0 RN B E RS ILES FAE
mEERBEBRBERARREE (¥E - REe > LFIRE) GiEpiiost
R HABRIMEAEENIEEZ ALY (Fricketal., 2012; Haysom et al.,
2012; Meyer, 2012) - H 4+ RA G Ey4n R E H s E B E K » B Ak4EH &
SoniEnER o AR e  RFEA LAY TARMEARL
e R REEmE EERENE  c L RAERAED M FRER
FERE A AREERRER (F02009) 5 @™ & MEEELNKE
WAREGEATE - MR A SR R SRR E FE& 6 Ak
(Chen, 2002) ; - Zee#FFHEREBZIEN -
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=% MHFE

FEZF MBIk

AARBBEALREZAAEEZRR T RE ZHEGIRENEF R
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REER (1986 |[HBALBR R ABREHMARZTHRER
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REE (1995 |[BALRRERL,ESHMEMNEZ P EL

Bi&d (1995 |BRLBEEAREARAEBRECHYMBAE

Aypis 1995 |4 EEEHHmELAEZBE

ER - 1995 (BB RN E & AL R IR 52 (=)

81




BAWL B R BERED AR E BRI AR (1/2)

e
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# 8 #8 (Rhinolophusmonoceros) % & 45 & 91 &
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FAMm (2004 |FB7BA v AE ARG A KA A B 2 R T
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RIEE 2010 |[HALBRRERABEREABURMELTRAE

WWEE (2011 |HALREL2BESFHAADEMARERERSE

RIEE 2011 | ABEFHFHGALRRZRARBRFABUIL e AKUE
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HXE 2011 | FKE WL E S RAE TSR

HFE 2011 | KR KB E SRR BE T
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M 4N ¥ 0 7 3 &
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kA® (2013 |HHLBEEAREHKHAGHH(BER) LT LZHAR
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Misk 2 EEBGHLBERABSFRRE UK

— /ey (FRE  AIRER) &K

HHZERE |F4 |BB
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B4 2008 |HALBRREAE®mRGELEGHMOGBEEREEAT
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¥ 1987 |FFEAWL B R E K d L sy GE R AR B T AT A R
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Bigde 2011 [RGB RN B KR B 2 848 R AR R B IRAT 2T

REE (2012 BALRZEARAARARREERALIWARZAL (BRF
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Miék 4 EEGHLBERABSFRRE SR
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HHZER% Ftr (BB

w¥E (1983 |HRALRAZE,~BRENEEZBRER

HEE 1986 HHLBRAERABEEERMNARZIAEAR
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T g SRt E
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WA 1989 |G R.LARKOHAELZAEAE
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BRE (1990 HALRRARBREAZEALARAZIARAL
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w1991 |BALBRE AR FRSEZ A B

BN (1991 HALBREABRRANEAEKRECRHEMELRE

- (1992 [BHALBERARRLAEARNCRAKEGMALRESE
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