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ABSTRACT

In this project, we have confirmed relevant agencies responsible for the
collection data of 14 biological indicators, including Species Diversity Index,
threatened species, alien species, trends in abundance of selected taxa, protected area,
vegetation cover, coral reef, wetland, natural catastrophe-prone area, agricultural area,
genetic diversity, ecological footprint, over-fishing, achievement of biodiversity. We
have also confirmed the ways these data were collected, data description, relevant
websites, and status of data. Data of these 14 biodiversity indicators will be used as
baseline data of 2007 for future monitoring of changes in the trend of biodiversity in
Taiwan, for evaluation and modification of national biodiversity action plan , and for
publication of reports on status of biodiversity in Taiwan.

Keywords: biodiversity, indicators, status, trend
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ABSTRACT

In order to collaborate with the project of ‘Building Quantitative Indicator for
Biodiversity’ sponsed by Forest Bureau COA , This project is mainly for carrying on
the first one ‘Species Number’ among fourteen indicators. The integration of
Biodiversity Database is the primary mission of Biodiversity Promotion Plan since
2001, and it is coordinated by National Science Council and Council of Agriculture
Executive Yuan. In addition, Taiwan has joined Global Biodiversity Information
Facility (GBIF) and it is also our obligation to establish the national portal in order to
exchange the biodiversity information with other countries. Thus, National Science
Council has built up TaiBNET (http://taibnet.sinica.edu.tw/) during 2001-2004 and it
has established the databases of 45,040 native species and 650 biodiversity experts
name list. Species names will be continually revised by experts when research works
are progressing or new species and new records will be added. Different opinions or
arguments on the validation of classification system or species name are always
occurred. Thus, the species checklist and species name will be fluctuated and unstable
all the time. The main reasons that the species number could be deduced include
synonym, misspelling, misaccreditation, without voucher specimens, no cited paper
problems etc. For improving the correctness and authority of species checklist, we not
only collect data from literature for native and alien species, but also invite local
taxonomists to revise our species checklist in their specialized taxa. Besides, we also
compare our list against Species 2000 (http://www.sp2000.org/), the global species
checklist database which has one million species in 2007.

The accomplishment of this project in the first year include complement of
classification name in chinese and synonym (1,396 were added in 2007, and will be
the major effort in 2008); added the Chinese common names of 129 records in order,
275 records in family, 6,439 records in genus. We also correct classification system
from original 5 kingdoms to 7, and build up a synonym database which can be
accessed and browsed on the webpage.
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ABSTRACT

This project aimed to plan a Butterfly Monitoring Scheme at national level so
that a national Species Abundance Indicator can be established to indicate the status
and trends of butterfly diversity in Taiwan. First we translated butterfly monitoring
scheme of Illinois State, Ohio State and Florida State of the United States and that of
United Kingdom into Chinese. An ad hoc working group was then formed to discuss
similarities and differences of these butterfly monitoring protocols. Butterfly experts
and ecologists in the working group also discussed, among others, items of
monitoring data, data collection, data analysis, training program for volunteers, etc. in
order to have a butterfly monitoring scheme that is appropriate to implement in
Taiwan. So far the working group agreed to choose 4 sites and transects in north,
south, west and east part of Taiwan island proper respectively and conduct a couple of
pilot monitoring on butterflies in 2008. Experiences learned from the pilot
monitoring are to be used to form a formal butterfly monitoring protocol. Other works
to be completed in 2008 includes, among others, developing data sheets used to
record butterflies in transects, developing a database to store data collected in the field,
developing a website for the project, recruiting and training volunteers.

Keywords: biodiversity, biodiversity indicators, monitoring scheme
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GRFH SRR SR R ARFORFE B CREFVE  BE R
HIELASHEP o



2 IBMN ¢ - 537 ERlehl (TR g
fof denFa Ak P AT MR & L EPF P

(1)~ & - =% @ (ROUTERUN & RUN) > B3z d - B AR 45 E
B4 A (MONITOR) « H & A4 7 00 %5 Eiplm A5 - o] fe o ek
Monitor z_ ¢t » H @ & B EF AR s RS 0 B A TR A
PRl fiena (o ik i 4 R g Bl iendlin o 2 3 R RFLE R4 R
REH BRI AR

(2~ ERA R 3%
ar - RDFIEHAEEFER > FFRISE B FRTE0A R -

bt & FentghF| T Z gL A TR o

e X e grhE R A A 2 28 R A E LTk RS
U

feffaiz gL fFLE B NBHEPE > AR EvI AL BFE
Bl o EPER OB T RN Bapo  EERER R Bl
M Bt esk iRk cpE Ry o

gF - BEREHI 67 154278 THEL - PFRINGFT 6=
E R e K H AT Y 2082 % 0 T VT ATI6NE R FR
ABRAc R B oA VURGFL I OER N E 6 15587 7
E PlR SRl S o Fl s R IR o ;‘*g NI AT BEHRE
2o BN 2 (8 o

Photograph and Other Activities

R T NS BNER LR RET a7 R ERFE
RIFHER - ERIFAT A e R M AR GG e 22 T8 %E IR Bl
PR E BRI B R i e b 02 B B R L4 2 IR AR ALY g ik

Record Keeping

£%

PEEER ARl Tl FE A F AV AFFEA R
AL Y B 0P % 44 (Census Route Field Form) e4%4 1+ o & & £ p| % &

{6 o #rr5 Fk 2 4 IBMN Administrator > 2% 2 3 #-F 803 ~ IBMN it b g
FLE - H 15 IBMN g ﬁ_%ﬁ'%ﬁﬁ’fﬁ"ﬁ 'Fn‘;}—' °
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v&%ﬁ\&ﬁw%ﬁ~@@zw%x@%a@aaﬁi,%ﬂsp ‘

FERF RS A BEER (R REF %) 7 5 3 RGP RS % ﬁ; =
%F" “Hot Spots” « 7 1 Hot Spots s % » fo pFis s ™ # = £ R iz & Hot
Spots 1 IR 1L o P gRARG 2T AT~ R F R RS R

4
=
e

ke i3 Butterfly Identification @ 4= =t ¢ » 5 Bl m 4% 2 g3k deen & P £
B ufg;@g Fobo I | LFEH L upifidg b £ (Butterfly Checklist) ~ 45 # =
p (4 Kaufman Guide = Butterflies of North America) ~ fefe b g & /g 5
B SAPET RIIT RN E PR N E R E ﬁ*&“%ﬂ\’liﬁﬂ K B

iy 4 o

RIAR ¢Eﬂ£tm&fzﬁ FERD CRAETAFER BT
“ﬁb”fbaawmﬁﬁ(ﬁ PR T 00 enif £ )0 ot ) B RS B o
Zﬁﬁbﬁ—o

H 7 TR eh% > A

® Buddysystem: # & jhp - A BFER 0 His Lgw é’e“#ﬁiﬁf 7l
FEERRTRICE RFFET i’“ﬁ'* R 7* F s B bR
# o

® Chick-in system : (IBMN Administrator » {75z« | ¥ #3852 ) {7

CRFASE AR R AR FLER > 2P RS
4 o

® FE LA BRI AR VUL E BRI o (doghik
A A7)

® b Wigenki ko

® HFH T

® T EifEehaRETL (FEE

® M

O | B o dobU AT o RIPULRF > ARG F S P e ek 2 o
(=) FHRRER

LRt E e p o R rETRIESY W z’”a LM ER AR o T
% OhioLTBM »t 1995 # 3 1998 & ¥ » #ric & enE Bl F AL A 1755 % o

1 SR # RERESNLRTHR > ERHF 2 NFR YA -
(week14) B {5 5= E P A T/ 2 3% 18 B 4 = figw = - V5 p
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@ggmua,Fﬁawa%@i%ﬁ’sﬁiﬁs%%éﬁﬁﬁﬁﬁ
B R EAPTREEL ST @EP c MAPTHEF S Nk o

“."_')

2 **@%Eﬁf Rl g AR VR E - SRR A R o BB edp
MRS 2 R gt b B R A AL FGERT A A 8 kb
Flt BMN ehE Plg S B VL& o

3. BUS gk d 1996 £ 8 B4k H YT B z’v’ﬂp*q‘ k2 5+ » Common wood
nymph *ﬁl.ﬂ?f » It 4% §_Little wood satyr *% 3 112 3T E BpEF o @ § X iF
EHAER IR - WA AR SRR EREALF S BTG

ﬁ;@o

B P - FARMA LRETEFDOTR FHRT KRBT
*oamn 0 L E Py F 127 5% o Koelliker Fen 11 % 7 A%+ %27
BEAES S IBFE . FEL M HFE > 7 LERPH > FH 20

8 & R o R AR AR e L o BB B SRR o BB A
N Rle RE6T-9 L FRARFRE R BRFINRDERESF -
PR F AR RARE PR B CERARHE R L ¥ o

B2 o AP EHFTRFIRE 2 FRES10E 20 &S > A B
fegdw 4 R WFFI 2 HRE PP E -

(Z) 214 %

EDETRFHFTE SRS A FACEPF TS e 0 Ak
@aif’/\—Fg.xy?ol‘.c)\:»\;fra,f,'ﬂu§g:7‘7 Hiae ~ 23R Ff.ibmpﬂh\*;
wa%ﬁgé G ARTF R R X T RIEARY n@E . L £ R 1l kb

HEA LA YRR ] oa B A TR g B RN T B

*s«;ﬂa\mﬁil TEAE > TR T e
1L FEFH
#i% 18 f & (FBMN) > &3k &2 % R > 5 &APM 5% > 7 & RS

vb"'z‘lgrﬁr'_‘l,c)\ °

Tnk-

2. ¥ 57 F g R

D=F=-BEREFS(FE6" 1p423 8" 7p2) 35 %= g B
Ehro AT P 20 p W R RS 4K ko

(@) G FEFHFEBE RS
(3) 2 'J‘E]?':P\ ;‘i‘%\'—g - =X g‘f’JE /El‘lﬁaé—:‘l’_ o

4) B2 r p AR R5 - & B FEhE s 25-30 A B E R e



F4F oh 25-30 B fE 0 124t AR -
(5) & M3 % i Az(protocol) X {7 £ 1 -
6 ERFELRL > LG EREENRFE = o

(z)>&7¥'R

_}

THATRER I RRER F PN FAAE Y @ b ae B e IR F 7 iR A
e ﬁééﬁm* BARAMPUPEETT S CTRETHALE S ZRP o5 E TP
FERLT o T B PG FE T RSB R D e
B 7% HRRAL o (TH - L2 & - TRl R ;"K:i%—zr}tf__ T - ERRITE
Blo EFEFFTOFG2T oA e H U F KRNI R EERFE

FRPEE RIS

AERMEL B2 ﬁ%“f’m‘ﬁ%t‘ "‘zwiﬁif’ré BRApEL g EibEa
LA FLpEY EEIAT S S G NHEBEBRER OB AR BEE
B T O Er e H R g &ﬁ%\%‘b V- BB RRE S EHA SN &
FERBEBRZDPL L T U KPR BN TN R ERR -
IETE R PSR E R R R ERE S A AP IE R R
ERFREZX

# K- p 2 F (The UK Butterfly Monitoring Scheme, UKBMS) % g 1976
EQR TR E2ERAGUEE R AZEFEI0 & ke 4 022 F 4 B30 1228 B %o
BT ARE 14 e B g B ﬂﬁﬁfﬂ»ﬁ%@ 35?37\‘3" K
1050 § S o AT RIEE URIR G ok T 0T SAAH S Lipuk
AR /N IFILER DL

R R R P RS 4

1s 337 ~PREFEAERSERfGR LR AFEF DEFERF X

Z‘i#igli‘?Jl‘ﬁ‘xmeiﬁ’ﬁ}:&{ %:Q,‘ i#-#/?)J'%_

3~ FI RS - T RIRE B R AP E PR ALR 0 TR Bl
ERITHEB KEDTE -

A~ L3 RHEERERITR LD BREENE S 1P EEAR - i
J‘W\féq* °

5 BT g o MR B F by B
6 44d o 2§ FRBE S DT RAD B R P E RdpenfRa s 2 o
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T B IR B AT > % TG A R 2 TR AR MR AT -
8 Mt iB b d & ko X BTN B A RS & B o

et RF2 2T E LTI 2 F(REPGPRF R R R L e
BFH o

TR RAD > R M BHEE HF2ER S ETEFE YL
% 2004 & = ;ﬁﬂB4@ﬁgo%wwmg£mg%ﬁ@gmaﬁm,%g»
FFHRELpRNA PR UEFTRAR I EG R T ERET B
B REEE hE RRIE S 2 RPE T NE PR E R ez
oo

P R B TR B4 30 EA o GRS L E S o
JoavE B e P E F M ettiend  (Pollard and Yates, 1993) o it kL 5B B R
AR LS 7}1§ T B A g iR Fh B L U E ‘}-3’-"";’:!« iF &3 B Gepd Foa . v (e.g.
Pollard 1988, Pollard and Yates 1993, Roy et al, 2001 )» & & i 7 4cie 3G > 3fag it
WAL P SR OP I R Fer PR R 2 E I 2 R R o i
WP-EFEE S PR - BE Fd e

PR R TR AR W g N F FR AR S R E e
%imm¢ﬁ§4ﬁ%mm%ﬂ;ow%:aﬁm%%’?uﬁyﬁaﬁﬂ&ﬁ
RS AR ARR e A fI AR E RS F A [ T Stk
5o RE R ﬂ'ﬁ% ¥ I S % hdd (7 £ »z(Brereton et al, 2006) o

(=)~ FARD B & 2

”ﬁﬁﬁiﬁ’*E—EWﬂﬂ&ﬁﬁﬂ’Eﬁéﬁi*—ﬁ’?%Tﬁﬁiﬁ
WA R A P EF S o TARRSIR T FLORERETRFN LA
BE A foigd 2 BUSY IR0 SN R S o T ARSUE T RAFIE A 7
RO QEEEFRRPIEE o LA DRIEE R S 224Km(2 2) 0 12 45 &4
A ERA R IR E AT RMEIRFREFAIEEHICREAI SRR

o

N

e

LEARR Y BR R AP RN R B - BB RTAL 5 2
o ik (K /??%)P4ﬁ4nlg 901300 s EHAE- %o
Sk AR T o F ENL RPN > BT 26 e f o B =X T AR B PFELIT
%&m:%ﬁmis.%gﬁoafFmﬁibmwé%m#wfmﬁﬁ iz
¢ ehx § o hoi# o]+t Beaufortscale 5 » 13°C r4 F e b 3 o5 60%<rHE kBB St 2
R f R AR 1TC R T 48T i B |

2]

H - fEiphend A5 4 (F 9> 7all species” 2Btk B) 1T kv AR
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TS E R o 4ok all-species it 0 H - fE g ik B2 kpdp R
BB RRFERE OGN IPFERRN )RR VB RGEER L o &2
all-species % & 7 Ircnf_»> d 3t 2 & 7320 1 fAdgpilcdt O 25 Bl dan T Bl > A7
FomF AR eIt = » ¢+t all-species 33 & k7 4 -

(=)~ FRA 5 32
¥ & 21 45 #(Collated indices of abundance)

ERFTAARD G *“%*%Tﬁlﬁ%iﬁﬁm\ ST ke AL > TR -
BERIFERR PSP ERNERT E - SRR FHERREZZGHDN LT
R A ) e Y ERTFERIRT od TAMP AR Rl 2 Y
- B E LA FE BREEREL R A2 —ike L 2, MRR (mark,
release, recapture)*t 2+ 2 % 2L F 4217 5 R FARMA RS E L G ita b
TP E EHERRLApEDE L PRI T EEHE S | PRR - Flig
EEA ea g oord B e HA Lfaiga 3 o dpdieen it ARG C A T A F
FFARERR (R FFR) B S AR RHRH(EEE R PE R RS
REAT R R > BT A SR 4 ) o

1 &:#ﬂﬁx - BREpHOEFE LEEE ﬁ’sﬁﬁﬁxfﬁﬁiﬁbﬁﬁ iy
FUFEARSEES 2R g e R gl R I OREAE R R g R
fi oz d %?EEXIW&@ BIFE PR R EONFT R - > e F
PIAQHE T 20 £ > Ra LB R AIEA B 3 R0RTHR R 0 B G B E DT

Thkm oo TR F R TR ERA A 2 G R TR P E i g
TRl PR R h 2 B Ao T B bt Bk e
FLHMHY KA P rRES BB ¥ J& 4p #c(ter Break et al |

1994) » frge < A UG T R E H AT F'J FE-R BRWUE RS
5 @ 2t 2 g8 TRIM(Pannekoek & van Strien , 1996)¢0 * % Jfa.\%ﬁxéﬁﬁwﬂﬁﬁ?

¥4 (log-linear Poisson regression model) & @ & B 5L o 4ot - %k > %ﬁﬁé Bk
Wiﬁ*&i“" NP RER FTHREOPHEE 2 BT RSN
FRERRFLEF A A f ERELCHEFE PRI REF L £
PR ANLILE R FF P T TS RL R AR L E LD D
BRHER O OPRARL, VHBRER - a4 HERFR L TERSEBE TR E
B e FaE 2T B BAle - BRI hE R R g AT 0
FhEr g E - RG> APREESHE R ORERL - 8 ERRE
(National collated index) » &% & & ®| §F 4 ze ek % 4p #c(site indices) e 34,14
fEENEE > @ L EE R %gt (log) e9353% £ A1k o

i R REEOTAE 5B R g 8 TR R iﬁgxmﬂ,}
WAL A%k o € 1976 £ 3 2004 & 0 rLipat by el S B A 0 i A O R R
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WA WRE P RFEE RS & i - LCI(log collated index) w §F £ 5 (regression
slope) VR 7 EFHERF IR {2 odb$ o 7 B LCI IR PR engp i
Gt o » B BRSO mY 3 2B g E oo & (Pollard et al. 1995) -

it g LCl v &

FIER T R AL HE A BT R A DR ﬁé‘«?%’i v R B
B dp e (ter Braak et al,1994) - @ i & * kA 45 E B F 4L 0> & L Uchaining”
Method - log-linear models - & Rig k& Pl3- % R enix & T4 2 3] 2001 & > ?;YS
$# * 1993 & Moss fr Pollard 2 i+ <7 chaining Method = ;2 %3+ ¥ miﬁ%’&#ﬂﬁz °
@ 2002 & Az o PlAedE fF codg SR E PR E- tR 0  F AP R A i TRIM
(Pannekoek & van Strien 2001):7 log-linear models % 3+ & dop b /& 4p 8 -

A P EEcaALE e TRIM 4p

MBTR O 8 & Pkl frps #-3] (Loglinear Poisson regression model > ter Braak et al.
1993) » £ ¥ ¢h— % kgt E Rdpdcen® o LAEBHAIET  FLEFR
FIRFIHPFEVHRIERES R TS5 4pk AP o i.e. Expected count =
site effect * year effect - PldFzf F g F siteil 22 ERES yearj el ¥

Emijv & g4
log(mij)=ai+bj

ai frbj AR R4S I BHERICS | BERFRNER(I=1,..,a;j=1,..,
b)-yearj fp¥t>t yearl endpdic> L& 5 bj-ble &4 > x ¥ &S ,+Jr;@<~
Ho| L o d i #c o i.e.bj-(b1+b2+ c+bb)beiid o ARER > ¥ A
gotEBE L Tl $2)0 3 3 B o ¥ o] T ok (the series mean)
Bur B 5 B ERBSASTREETNET E 04§ BN S e
Wi o

BLRIEB AT F R EE R p RAS > o2 L it % 2 (random
variation) 0 o X fattiie fEHCAI R 0 H BRI E % S BT I0E o AR
B F R b enBd % o ie. var [count] = ¢ mij > ¢ E_#tdc % (dispersion
parameter ) e

E* 53 gt TRIM (Pannekoek & van Strien 2001) » # 14~ 3 ¥ s s
BRI R AT TR e S AR g R AT Y R RETE R E T R E f;,\
o EAREEZ ORI R L AR g2 10T £
FAv IR GRNBEK A ko m Y RIS R AR E ,u.;}ﬁg;x ;\;ﬁ_&_ 2
i o

w13 BMS chR e TR 2 B BRR T 3 2 £ ER T e AT APl
;2 (the bootstrap method ) P~ %2 i 2 » & i © X st jF 03
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P18 0 fr &3 A 47 B 5UAp M c0ff A - Bootstrap standard errors & ;2 12 TRIM
g, ARt ¥ - 2 Genstat 5 4t § 2 2 048 (Genstat Committee 2000) % 2+

791 o

BMS ip #c5 Bootstrap 2 i £

BMS 4 dice iR i i £ - 2 4id iz (Efron, B. & Tibshirani, R.J. 1998, Manly,
1997)3- 5 @ 17 o Hedeit § 7 $7chd R TR Y EPR 0 RS E 0 A
AL Ffd o RUEEF SERATHFE NG DG E o Aot BEFEL o

TR EAERGSE o REOE THIETAH AL P FRREE
TIo R R RREAGE cRERZAFED N BREKREDREFTHY 3 Eh
BB ox - BRI A ?;rs},b /- z[%jﬁg(o»"\,gd LLALm}ﬁg{ﬁ e
PEIAREEA o BipA® o AR Tk Afici 500 B oo

AR IR A FREEEHERA R - BERE A R ERFIT LR
i o l’gfiﬁ;;}%&‘gi}ﬁj VIR R A KR FREARAR TR PR E o 2B R
¢ AL A F eh ks 45 & KFehk B 4B 7 7 (e.g. Fewster et al. 2000) 0+ %if & *
% 2 45 BMS s o

(Z) WPTERAZ0 FHEF LS
TARMA B
WIETARRA B F o Ao fBER- E o KT R LR o DUPELN
TeEEE R D2 ARR O ZTRE S S B aiE R > & & 49
PHOB R F AT AR o (FASHE - P RR L RERE

& %% P iRAE e flight-period @ %) o 5 7 * 2t & Bl BT3B F 2 E b e
iﬁkﬁﬁ%ﬁﬁﬂﬁ’ﬁﬁﬁﬁﬁiiowﬁlk?ﬁﬁk&%m?ﬂ’?u

FOL BB P L RS TR N - R LRl e Y
B8 amg & o bldoo {:ﬁd R ek R ORE Y R dbg > VU fe s I
Py IR AT o

2. PR FA A

&40 1p3297 0P iAAEY EFIEF- TR AFEL
T26=x ci¥=xenB 22k /EaEb op 47" 1p27p5wekl 47 8p3 14
P 5 week2  ptgpda o — & 1) 9 % 23 p~29 p errweek26 L aF o (£7 L pEEp 2w
Nz fsenE x5 132 25p~31p 5 week0>3 ® 18 p~24 p 5 week-1...;9 ”
30 p~10 % 6 p 5 week27>10 * 7 p~13 p 5 week28... o )4k X iFik i u
g T ’%ffaﬁééﬁfﬁﬁéﬁfﬁ'@fﬁ%ﬁ RN E RSB EFRES T
'1°(1*ﬁ”%§m*%7r TEHH|E S X TR - XRHTRE) o
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How many weeks : £ Rlik#icff 5 45 - R ERIPFRRFIE X L& 2@t 2 & B
e~ & ’F“Jﬁié?«ﬁipﬁi» SERERMER AR AT HREOEAEN R 03
FRAHE - S EBTALE BB AEE e £ flight-periods % % 18 & #c
¥ A0k @m%fﬂ (CEFRATA L0 52 ) b Edimd 0-3mB
- A BiEAT o

Time of week © * BF = p chizfo— X MFTLEFDR G > B EFFP > 5 - B
PERFERpREFE () LR F L *’I} MR LIS GAL e T
#ho)e B ’ﬁtéﬁ—‘z"%ém4 FREREAPERAE (2TAFR) AFLE
W - FXEFRS PG o

Time of day : 3 & 723 4 FF i > 4 3t 10:45AM v 15:45PM 2 & - 10:00AM
~17:.00PM » # 12 fe I R S BIBFA Ao Flo § LiPUEH A 2 {5
§7 & T FER -

Weather Conditions @ £ pl3* F 42 igen& KL Fa > &3 £HF T > fich & &
By ii e 2 AT A& XRBEFTR B A AR LI DIZCT~17CHFE - 4+ 3 5 60%
sunshine 1% § o 2)4r% F 12 % ki > F B 74238 17°C » b 1 7 4236 Beaufort
scale 5(% AXME W3R A B2 B R AL o)o *fm R > 3 i o iy
Prs b BT UL 11°C2 b 5 - SERT o F FOR MY 13T BRI 7 A
TR RFETR 0 BSFEE PFOR § AT REEE .

3.edri

Fele B ok R TR 54 UKBMS F2 @ Weekly Field Recordlng Form
b kil iRT e Aﬁfr.ﬁ: BT B2t & chepe + @ —ri\‘ L FD 4o B
Pt Bt A o F AR SR ERFEL R ;;‘5_?‘7}‘ ﬁé‘)“‘ia‘f&ﬁ,«m’
%J DER A ARSI LIRE o

How to record : ed-1 ¥ 8 i f§f 5 9 3%

1L #XERIFY - P 2ATHF2 4 o

2. BE G- ERIS L REPR o (FEET AR F BEE A )

3. BFEERW > FAEL AR S HAITR B ERF LR -
4. FARR D E - BEE D B %

5. 4r% f- B E BT F IR B anlgiipF o 2R R AR - ML
o RERTBRENRBIE AR o F F e L—Lﬁa*%@P\ﬁﬁ“‘lmwiﬁ
FREAEZEMFE > 2 TR BRITORTE -

6. HAMAFF UM FICHEN B T 3R AL BT I IER i o
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CEE DL TBRE{WITRPES IR EE ST B o
7. okkE B R B g ifobs Sk BB 5 5 (% sunshine)

8. TRl AP kT RAEER > P ET R
SRR N CE Pk R e L

Recording butterflies - e i 4%

NEAPERPN (TR L L2500 F o pART 3 b o e Fr’v’ﬂ%%lp\)’ 1
BRAB TN B FE ey a1 *”HME A B
ME T ARXRE RIS D AR A AT L 25 2R PR e
Fe DT ARSL > FRA N D IRFLAR g%ﬁ)‘&qs@lﬁﬁkfloé Re ] g REE
jy’Fj—%j]’—klquﬁ; |2 3 B X Ao oAk A FERSE S RV R A EHITER
-~ BB F AT VRN - BERRL NRAO2VEITIYARL S 7 P

B BB A E AR gk

HEAFELI AR g ¢ 7 RS E T A 4o g s B U E o
ok FRTNAE FFIRAR - BRFEP T FAREPFERDE Y R
TR > € EB A A5 nER 2 o RS T LA BB SRR 0 L BT IR
DTN G P G EEFT O R o Bl PR SR R A L w7
faearEEE (4odkth 10 R fUagii & > ¥ 5 8 &« Small White » 2 & &
Green-veined white # i > F L% p Rl AFiR S35 30 & > Rl4aipH ¢ 1 24
& % Small White > # 6 & 5 Green-veined white » ) o i & > 5 & fasf g &
FABREREFT A L RBRFL AP TR R gET 25
B RPN WERE S RS o BT ARMZ TR B i i
BF I o T UM E o RAFAART I g A A RFG o

Recording the weather : = % % &r

Ik T EETARM L B - BREDAGRIN FBRE D ONE A
10%:hs (TR AR s 2 sl fi (LB PO SRS o % ) TRl AP

TR PG R RUEPRE R E MeniE ko JUR L R hR B R B35
AR N T IO T o @ % p i A 0 B3 2M T DR o

P Bl R i cH% % : The Beaufort scale :

code | MPH(=2 /] f¥) Fo it n R D &

0 |01 THEER | GEE R

1 |13 Hh T MR A

2 |47 =B MEEERS > B TL EREE T
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3 8-12 ik R o | At g b g 4 6

4 13-18 R Bed B3 ) AR R B

5 19-24 ) Bk

6 25-31 5 1 AHERR AR 0 2 H S A

Who should record : 3% & A B 7% #"14]

Eie- L FARE A - F RSIORE 0 D AT R T A PR
A PR FRABDEI G S Rt HELE RS GG ETL DR
B R G G Y TR SERE L R A IR -

oo BRRRAL 0 ki ERd Bl BAHT O UM GEAL o R
- M2 BBFF I AR AR U LR TR AR R
Eake P o ro] e U FTARRE RO § g KRG LS - gk
FERT o Rl A R RS g FARRA A SRR R R 2R
HEF2 FAMepiry dog U] - BB ) L RE RIS E - R

FroaerchTRIA R P ZREF T SHRDTRIAR LY 2-3 8 0 A dbp
AR B o IR T R S A LS RBRLET BRI IF
AR A T LR A B R

FERIFEIL2 A b NEER S REEFAR R ARl R ERAR
ERAES > AR ER AR PARFR(C R )T R R -
JESS-RES SUERE S OE IR L R il a R Rty i

TRANSECT WALKER SOFTWARE : Fit g » 2 & % e ig

\

PR AR S ST ARG & PR aht il > R YR e ahip A
oo AT J MUY B S e E Fig T R E s TR B ENTRES
BRI BTy F2 4P AT E AT S 0 R BT EEOTOR AR
G Mt bR S B FRBE R EATHRREY <o

When And Where To Send You Data : % % i

ERFHT L G A F2 & 5 & Transect Walker #c88 #2.5% i cnF L > & Liw
Pl T BB Y 3 T AR A ﬁ (0 o 2 R U E R R R
FEEEB ARG ) mF2%%F¢Wmaaﬂm 10 7 A(zg) T+

PRI HRG 11 P K o

()~ERFFT 5
WU R AR ST MO UORE RS AR R B ARy B R DT R o JUE

B ALERE mﬁﬂ" & & 4o T ol
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OF - foiitp» J HERBABH LR 1 -

O7 FfAFWY- (- SAFRTHF A P AFEY Y RfE) H 2R
FOEER g o

Ol fLTog 2 (F g ) HRFHFAELEEF HE -
O3 Ui e £ IR > B R R AR LT R -
OFw v fited BB > VI UF LB LR Fad i o
g

WPURE R P PR B e Ca)EEHE RN UE D) - R
B i%ﬁ%awvmw*ﬁwﬁmﬁmﬁﬁﬁéﬁtﬁm%womm%iw
FARARE F R TR Ak o W R OTEE AR A 0 S R A iR
@ PR o AT 0 4 L ul A MR e LR o

;}gﬁm,miﬁﬁ'&mnﬁ{’fﬁ—giﬁ'r@ P EA A BT AT F
AR (blde> B A RERT Y ER ) BN BB AHT FiEr R
4 R BT 0 BT %*ﬁm$mo
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ABSTRACT

In Taiwan, there are thirty six kinds of amphibians to be found in various places
from zero to three thousand meters above sea level. The research on amphibian
resources is usually limited due to time length, budget, and human resources. Instead
of using professional researchers, applying volunteers would enlarge the researching
area, lengthen the duration of the research, and finally help build the foundation of
Taiwanese amphibian research.

In order to accumulate the content in the Taiwanese amphibian resources
database, this project aims to recruit and train volunteers to help research amphibian
resources. So far, there have been twenty volunteer groups working in 1,305 fields,
adding more than 30,608 data to the database, including records of thirty kinds of
frogs. Such records hold an accumulative observation of 114,112 frogs.

Speaking of the following administration, we should keep recruiting volunteers
so that we can rapidly accumulate the content of the database. As for conducting field
trips, it should follow the principle of researching in fixed spots on a regular basis. It
will help calculate and analyze the data. As for the analysis of data (including location,
temperature, sea level distribution, variety, amount, and territory), when each
volunteer group sends the data back to the database, we may use them to analyze the
composition, distribution, and hot spots of the amphibians in Taiwan.

Hopefully, through the complete database of amphibians, video clips and photos
of the frogs, and the cooperation between volunteer groups, we may build up a
network for amphibian protection in Taiwan in the future. Volunteers can also use the
internet multimedia platform to communicate with one another, sharing what they’ve
learned in the field trip study.

Keywords: Biodiversity, Amphibian, Volunteer
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ABSTRACT

To provide an indicator of environmental condition in Taiwan, this project aimed
to develop an environmental monitoring system using bird census data. Long term
collection of this data will provide accurate ecological information for environmental
management.

The monitoring system includes bird survey and data analysis. Monitoring area
covers Taiwan’s main island (and its major isles) with roughly 400 survey areas,
which includes 10 survey points each. Breeding birds and wintering waterbirds were
our main targets. Sampling methods and principles were outlined below:

1. Breeding Birds:

® [Focus on bird’s breeding period to conduct sampling. For areas under 1,000
m in elevation, sampling is between February and April, those between
1,000 and 2,500 m is from March to May, and for areas above 2,500 m
survey time is from April to June.
Select point count as sampling method.
Sampling time should start from sunrise and end before 8:30 a.m.
Recording time for each point is 9-minutes.

All points should have 3 surveys.

2. Wintering Waterbirds:
® Sampling period is between December and January, once per month.
® Select flock count as sampling method.
® Sampling time should be in 2 or 3 hours before high tide.
® Each sampling point should have at least a 5-minute count. Maximum
number of each species will be recorded.

Any systematic, long-term monitoring program is a huge task that requires strong
determination and commitment of an administration. We strongly suggest that the best
solution to monitor our surrounding environment is to setup a scheme to collect the
data as we have suggested in this project.
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ABSTRACT

Three methods were formulated to monitor bats in Taiwan: (1) surveying roosts,
(2) capturing by nets, and (3) monitoring by echolocation calls. There already are
standard operation procedure (SOP) for surveying roosts and capturing by nets.
However, it is recently that researchers start to develop the SOP of monitoring bats by
echolocation calls. Therefore, we tried to develop the SOP of monitoring bats by
echolocation calls, and to integrate these methods as a complete program to monitor
bats in Taiwan. 11 sites were selected for roost survey and 6 sites in different
elevations of central Taiwan were selected for capturing by nets and monitoring by
echolocation calls.

Training programs for volunteers will be hold in north, central, south, and east
Taiwan. Training programs include basic and high level courses, and there will be an
examination worked out by the Bat Association of Taiwan ( BAT ) to make sure that
volunteers could collect valid and scientific data of bats.

Other two methods were also drawn up:
(1) Reference review: to collect and integrate bat survey data in the past.

(2) Reporting back by the public: to set a reporting back system on the website of
BAT, then people could provide bat information by this system.

All data collected by these methods would be integrated into a bat data base
established by BAT, and the data would provide information about how to make the
monitoring methods and sites more appropriate.
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WA MRIE AR LW B R A LA R IR T (TR B 8 A o 0k

f%ﬁ MERATR jTiE A 4 AT A 0 g RN 0 s 1 B R R iUk
B FHEOr g o BT R A E Y5 L R By R F
BEHES G b A T BB B R B ok b Ak ehfp S

(Griffin, 1959) -

? A g § FIE 2 EREFEHLE AR I pohw B0
(Fenton, 1982; Kapteyn, 1993) o + 3k F k3 > #pif v Ha ixe? 8 5 fAsf s -
Moy ARy FEJIY e LG ANy B e Bk RR AL
7 ¥ig 4p 24 & (Fenton & Bell, 1981; Ford et al., 2005; Hourigan, Johnson & Robson,
2006; Macias, Mora & Garcia, 2006; O'Farrell, Miller & Gannon, 1999; Russ, Briffa
& Montgomery, 2003) - & E_ic 53 % ff & # ® L iGN e B T Ao
PLHA BT L MG AN B LTS M B L R AR e

PIUEE P R B e A AT BV SR FRARAA S DR E
AR A BRI B RIFER S (91525 2% ) » ZREFRESEFRPNE
o Flt B - 2 5 xS o A 1 £ (Reynolds, 2006) -

B LR N R e T H 0 RS (2004) St Een T L
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ipig ) - F ¢ G B AF R HES TREDS LA g w BT
Ao AL (2001) % &R e fEunig ey g el BBl 0 @ R B (2007)
PR AT 11 88 B thiE 2w B e BT E 0 R B kg v R
PTETR O R REY S AnE (HN30/A) TR ABEER > F Ao

AR AP EP R FFEE R F gAY B TR > @

R fshig cnw B mel Fr2b- 27 8 o 8 47 F# % (Barclay,
Fullard & Jacobs, 1999; Francis & Habersetzer, 1998; Guillen, Juste & Ibanez, 2000;
Law, Reinhold & Penny, 2002; Reinhold et al., 2001; Thomas, Bell & Fenton, 1987;
%,2006; 4, 2001; #xz % 2007)- 7 F 3 7 5 (Barclay et al., 1999; Habersetzer,
1981; Jacobs, 1999; Obrist, 1995; Rydell, 1993) & % % ¢ F I &3 # ) JLps
(Habersetzer, 1981; Jones et al., 1994; Obrist, 1995; Ratcliffe et al., 2004; %, 2007;
g1z ¥, 2007) > $hif ehw B BN E G AT R 0 @ 2 A e B B
Bonfdp %R AE% 75 “74 B (Jones & Kokurewicz, 1994) - izt % 2 T -
e B BRSO e Pt a2 2R B BTORE 0 &Y
# By e & (referencecalls) pF > BRAAZ TR FF T 2B &

GORRLE SR G S RE RS R IR L B S

SR L o
Pan o 8r R NS R R A B e BT A
b5~ S A E A 45 - F 5245 (Arielulus torquatus )~ L 37 745 (Pipistrellus abramus) ~

% FF 2§ ~ 17 4§ ( Eptesicus serotinus horikawai )~ #8245 ~ 5 4 ¢ # ¢§ (Murina puta )
%+ BB b5 (Myotis latirostris) ~ ~ &_F+ &2 i (Myotis sp.2) % & & & B ¥f
(Myotissp.3) & (#n2 %,2007) c A/ g/~ A Hainiz e + chr &
T BZE Y AP o A R U v B et BT Rt S % (genus)
e B o o x Fo6l 4 8 (species) e

A fAd N H LS F L2 ERRE O R EFHy B e

PN B o R 2himIE PRATAZ R o ORI BRI PRI H v B i B(Fenton
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& Bell, 1981) » &4~ %8 % 0 5 % & B 8§ (Plecotus taivanus ) ~ 5 /% 4% 4§
(Kerivoulasp.) ~ % 2 4§ (Barbastella leucomelas) ~ ¥ f 4§ 57 % 4= f& o F]p F ¥
ML EFTRIEAR A 0 A P A P WA d MG R o

fAZE A BRI BER D 2L FIET P A F A o bAoA R AT B

e FRE R B ¢ R0 R BT » %% (Lumsden & Bennett,

2005) ; FEA L AR - P BEAFFRGRE SN MFFAT R RS

K= BEE K H 2 T RI(Menzel et al, 2005) 5 & £ A1 * FARRD FiE 0 BT

AERIEFRIE R UPEE 322 22 ig B TR T ARMR SR 7 PI(Russ

et al., 2003) ; @ ¥ T AR F X E LS KA ¥ K> 2 (Loeb &

O'Keefe, 2006) -

T MR B Y B R

—\)3}

éf’Pa_}iwm",zFKg i gF
A o d AR ARG BT AR LI E AR N2 T
ML RE MR A KT G TR A F EhE B o d B AR K B AR
BT A A g AT AR P W &R Aol B 2 B R T Rl

B vEERS PRI REAREPH A G o FY A F PP 0 g &
HPl- GHERE A A TR T TR L TR PEF L3RG A

4R EHRFARRFRS R (BB kgLl F7 71
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W B4 fRbRE S HMERE R SRkt A BN L LH AR BB
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FEP| I A IeE > U EE Y ARG FERPIRR .

g F A X TR B R v B R R RGN
AR F EHGIER S TR BT RT N EREREEES G Ao T
B el BT RS N F Ay FEEHRCE T NE I Ay BT
CRRE S Y SEVE AR S aLRE U S R A R W A R S RER
FTHERFLIEM FHARTALSRLF IO D LD IR F A

EAole HHT Pl 20 A i PR g R R R T W L PR S

R S MIEE G 44 B AR - 2R BTk
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AL e S S ﬁ%dﬁv%W@*%WW$5@“A»$4¢@¢ﬁ"*

A AR ST T ORI T P B M AN - o T ERAR A N R A Y
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ERD LS B ERDLSE B ERNLHE B Tdk 2 i & IR 2T
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(-) ErEn
R E I AL B TR T R (0 T A RERE R E )

FARFIRTI X 2EFOuAERTIBRASTE N EN AT R

_1

FoiTd e Bt ZAETN Mg R R CfETR Z SR kg R EE T
EHGEE R A A Pl TR N TR o

RATE RIDE T R TS 53 AT ¢ R R IR R AR R
RAFEATE RGN » P oo RGE 7 iR BhAe ™

1+

\4

RE oS RATE S heg o (3Bi25)
SRR ok (384205 )
25 P BB H e ERY FF (S EHE)
EEFCIGET R (SBEHE -~ S8 B0 Reig)
3 @B R I BEEERNF (5B B AL FBi2E)
BB LF ($8525)

4~ A3 TERBAE (FBBAE R LRDE)

iR Y (\;/?ﬁ:ﬁig ‘ﬂ»&'ﬁ:ﬁig N \;/%J&%ﬁig N \;/%
SEHIE B L BB ME - $BmE)

ZHRVR IR (F CE£F HAdE)

34 BB (B )

FAORERNFF L AR T fAeS A AR S ERITRERZ

FAENTIALZLE  LREFFEFOAE



()i

SWAER FRME DR KA BERRFICFFEA-ZAA P
L EE20 S50 N80 V110 T FERBRC VRIS EEY
Hhd i Wedn Ar g (MR AR BfEOEERE) B A
PO AAER ST (F R AR A R2R 3 ) F 2 Bk L3
4 AT E TR EIREURIT L PIAT L ie bRl B2ORi A (s
- vz )

ERBLE RS R e LR e AR ) TR

FT

EORIBIHEP R A EE B CHE WL YRR R ()
MR FHFERE T FFRERFL YRR 2L o A AE S 001 SR8
0.1 25 o wd ¢k 4 75 B 2| 7 (Racey, 1988) » & #2 2| T P B #-H ¥ B B ¥ 35 &
WAl o o 4pF g ¥ ¥ (cartilage epiphyseal plates) # it A2 & 2] %] @ # 40 F + 4

Mo pleskis #A8; £ x>t 0 Blze4r S & 48 (Anthony, 1988)

EH AR PR DI MRIEE NS F T RAER B 0 g
BUEE EF T A RIS ARFE N EREFA T A SRR F

—

*"ﬁ;ﬁﬂffﬁ_”‘ Lis v R > oo

= s REH R
(=) ¥%"EH
dO LY RN R LB Lo RROT B g R RS G RE TG
SHRM FP P IME R AA A BARAKRTREDBATRIEE A Y55
#1000 2 2 127 ~1000~2000 2 2 ~ 2 2000 2 % 02 b oo iF ¥ EEE JE
1~ MaHs ZHRPLE R S BALE R
27 B e WA AEF F > RiEHRY
S BAN AR EELE R EEARLE R
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BB B A nR A e AR(HR, 1997; fk, 2004; %, 2006; P,
2005; #8, 2007; #%% 5k f§, 2004; ¥ %, 2004) - FEFEEL SR A FHE A K

FHREDTH - B B E BT RBT M SRR

(z) a3
SBRERERICFFTRA- AL PRRFPEE2 V50 8
1 rieFm FXBFABAAR SRR ARERFRE2EFRE-2 a4t
Pl 3 geT o
I HRddi A2 EBEPRAFZHE - HE A S ARERGRE -
SN RnEREL VA STA L AE N o e g T o
EIR 10 A4t A - o P REauaiE R GRS A W ALKIEREE R &g

W fET 2 Mmig A B S F RY o n i ArRs s A ER

=k
=k

° BIEF P
PR IPE AL S YRE HE Y s B8R (skz )

2 BFRB A2 A2 EREFR L L RER IR RS BFRT
ERITHRGE P TR HERZBIFH A L CARFRIE - FR- S0 X

BT 2 MG R T LD Mg P R B PR L B 2k o

S T R BT REEE 2 v B BT R
(=) g v B e BT R R ut >
1~ %% v B (Reference calls) ¢kl
WA BT ORI A By AR e g w B BEOR
Borfg S E R w B Byuiant s oo 2 8L iy B Rl 1T
i d BRI T Av B TR 2 NG S F i 2 TR ok
B R ATE TR H N 1T e L B h0g B R IR AT 4 el ik

s R e B 0 A g TR ¥ o
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® O SRR E L MeE 3 4 1R % st (ANABAT System I1) (Titley Electronics,
Ballina, New South Wales, Australia) o #kig 5 A48 0§ ] 4 50k & ¢ 73 BN ¢
(DRFABLE: ¢ - BRITFEF S 10-200 F Az 5 420 d o b >
Z o~ g T A2 (frequency division) |tz 4 ¥ > H i
RETAR S AL T Bz R 2 A BV BT aup S
(2) A2 % (Zero-Crossing Interface Module, ZCAIM) : eékdz 3 A 3% Bér
Pl gL o 1 BEE RS i Se Srbhig 2 AT F AR -
O PERA R AR B R AL R T e dedg g LR R F R D e
o A AT o
S v BB R Fpde T AR R WG B REES 0 iR R GRS s A
A5 > £ v Skin-Bond < jiw* % (Smith & Nephew Pty. Ltd.) 3 j& & 48 2
o REE - ¥ Bt (2.9 x 23mm) 1584 Aotk B 3 BidkiE cds » (Buchler, 1976) -

X5t EELMRIE T AT R A 50K 10 O € Aukihig DM EFAZD AR A W%

i
/\‘:

2

(Preatoni etal., 2005) » | ¥ 5 7 30 Bon e 0 R ABMD F 5 LR

WA TYTE o

2~ pA R R A A
#7182 4 #g 4 A5 B 2 Analook(Version 4.9j) ( Chris Corban, 2004 ) » #- Anabat
jCSLEEIRIE T 2 F AR R~ 2 R 2 R R v B2 R

A L B AR M%;@a (S AR R ABE b AviE B

EX

G 0310 BB TR E o RisA NPT EE BREDTIHE ALy BN L
B iR R R AR B AT E B BT g e B Y bhIF e P d

(7 Pl dL e JR oyt PRI T AL Bl 5 ?f?s‘éztﬁﬂ;gdﬂzmiﬁa #F A2 e B

(Preatoni et al., 2005) - @ EF P~ 4 5 e B 3H 8 T i@ R & B kR G

1r¢wmji*m@w L& A ISR - B ARG MBS A DT R
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BAT S 4e 0w B i B 8 4F i #2 & (Hourigan et al., 2006; O'Farrell et al.,

1999) -

gy

w AT e BR| R g P A de bz & % (Sl initial slope of pulse) -
s A 2. £ % (Sc, slope of the characteristic section ) ~ & % #f & ( Fmax,
maximum frequency ) ~ & M4 5 (Fmin, minimum frequency ) ~ - 3547 & (Fmean,
mean frequency (which is weighted by time spent at each frequency) )~ 3 ##g & (Fc,
characteristic frequency (referring to the flattest part of the pulse) ) ~ 5 #g 47 £ BhAf &
(Fk, frequency at the knee (i.e. the point where the slope changes from Sl to Sc) )~ ¥
#p ( Dur, duration of pulse (msecs.) ) ~ :£ | # x5 #5 2. FF R (Tc, time into the pulse
when the characteristic frequency is reached )~ if 3| § #g 47:£ 82 P & ( Tk, time into
the pulse when the knee is reached ) (Chick & Lumsden, 1999) -
Fiig BROET MRS REL L E LA R E T I0E R

E S S WY R S ST L L ECAL S-S Y A

(=) wE i BE R
AR S SUARE S S SR AR R W S AR, S SR o
Blod AT UIEAAPET EBRPPFPR UG PP EEREL A L7 &
BBy FEbhigtfie 5 7 e B3 56 aihig 1700 F o gk gk
METIE T e & R % K 45 K % (Loeb & O'Keefe, 2006) » 12 3 4t A 4 fE
g o w B e BT plen % 222 ANABAT i At (7453 B R
AP EA 3] PR LK iRERE S 60k i (monitor free-flying bats) o % ik g
WA B P | $rikiE P A -
FEREEXRNI NP DR F AR E R BT B R 0 1L 45 B
2R - AT AF R F R e BT S o A 7 %% Duchamp
etal. (2006) 7 7 » BPlF - HF TR PFR A o7 KA LT HRT TR

PR ERITIOEE - FnRIT ca Bl L REREREEFLAFAL
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TSN T D AR - AR MM RWARER S RELE P e
ZOHE G F D BRRERDEEE T - BApEES 2% o R 45 R L %
HOX RS - A RA AR R AP LAY LR EEERD
e 2 5 Sk e (R ) o 2 HATEES S N B B AR T

T BT plesE (ke ) o IR IS AL o

! 180° Range of
1 | p—5m— | 2 «—| Orientation for
; 2" detector
Bl & e K& ok B IRARBl - % - bk g X # dhdpe 3 180 R 4]

YUFE B WA K B R R A g ;g_‘_ gv (Duchamp et al., 2006)

B3 %418 f1* Analook(Version 4.9j) (Chris Corban, 2004 ) 4 174k 18 e
F AR F AT A L e i PR 2w R 2 SR 0 SE BT
PR B ESR 2 FERAFIFEOET W05 T AP TREH

ik 75 T & =g (Reynolds, 2006) 4% % ikl & & = dhif v+ Bl i€ £ 34 5

N

T Rl PR T R R R g T

2oy B e B aE R o

4y

R Fhm T Pl AR AR PR nié%mwﬁ»{rv“’ﬁvﬁq")ﬁ Exaaf

5

§ g e R B R L B EA R I  RR E

PLARLE R T RN ARE TP BE o
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d 2N ehig e B e B2 B SR S A g ene B A BV R
TR LR BT G B 142 TR Ay AR I RERAR R
FFeass FI g ¥ AR A P L - RS A A1 TS 5 B3 F T
Brode } TR BRIt > @ FINA A R GIFHF T REGEZ > T
BT SR IE S 8 0 BRI E B Y S 2 F S ARE R
LR eig e o (e B d T SR MAIEE ¢ X P2 R oA S S S0P 2

2HSH TG LEAAPRDEL 0PI ATH TERS TG ozt

o

BN F o gD S FIR TP L BRSO BB B
BEALLFhEBRR o

BRIV AEARL LA PR & FEAHDIRE RIFDIH k1 AR
= E‘@J"feﬁi A SRR - ﬁé%,.l WPl o B3 %:Qlfi’i@)’??".ﬁﬁé%
o A RND e h A Y Ut e 1 L A A G SR AR PR G

&

1~ bhig PEi (87 247 R PRAe )

2 ~ Uaig iRt (o2 fm 1 )

3 ¥igha (B adpr P in )

4~ ¥ ihag it (Brzdfr 24 %)

5~ bipbg ik (W TG46F 2 F367)
PURP PP REL I Ao AR (TR BAE R Ao P FRLY LA

KA o ivAg 5 Wp| BE T Jfrenp F @350

1~ gt 2 2 B v (R 2 dfw @ % i)
2~ ¥ L bREE R RE oy (7 3 © eF 4 )
3~ Vhif PR g (B2 3dfr @ s %)
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4~ A2 ok BRIE 2 B PR ik k0T
g L AT T e e (ARG R i 34F)
5~ IFCHR Y A (Brasher ¥ e~ 324 %)

s &

d R 1P YRER €N LS FDEREAE > T AP BGRRES RS
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