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Abstract

The project is a continuation of the past nine-phase environmental and ecological
resources monitoring project of the National Scenic Area in Sun Moon Lake. The
implementation of the tenth phase monitoring plan began in June 2016 and focused on
the investigation and monitoring of the environmental and ecological resources of the
National Scenic Area in Sun Moon Lake. The aim of this project is to establish a long-
term sustainable and natural ecological data base in this specific area.

The results of ecological survey and monitoring in lake area show that the
biological composition in Sun Moon Lake is changing with time according to the data
during the years 2000 through 2018 and the number of species has increased due to the
invasion of exotic species of fishes. The survey and monitoring data of this project
showed that 33 species of fishes were recorded in Sun Moon Lake and 23 species of
fishes in the Shuili Stream. Among the major fish species with high economic value,
Acrocephalus (President fish) and Herring (Ukrainian fish) have been figured out and
their population numbers are not such high. In the aspect of invasion by foreign species,
river shell pods were recorded in 2001. In 2002, line ray (Thailand pheasant) and
Siamese side blubber (glass fish) were recorded. In 2003, the hybrid NGK fish was
found in the lake and Ayu was recorded in the Shuili Stream basin. Double-spotted
Cichlid was found in 2004. In addition, Nine Cichlids in the lake and H. spinosum in
the Shuilixi Catchment were recorded in 2009. C. reticulata was introduced from the
survey in 2010. The orange double-crested cichlid and red hybrid carp were recored in
2013. In the year 2014, red hybrid crucian carp was found. In 2016, we began to record
the Xiaodangsi, indicating that new exotic species have been increasing in the lake area.

Investigations and monitoring data of shrimp and crabs have shown that 3 kinds of
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shrimps were recorded in the lake area, 3 kinds of shrimps and 3 kinds of crabs were
recorded in the Shuili Stream Basin. Shrimps and crabs in Sun Moon Lake were
significantly reduced after the invasion of exotic fish species. Four species of snail
shellfish have been recorded in the Sun Moon Lake since 2002 and 14 species have
been recorded in the Shuili River watershed. Compared with the 15 species of snail
shellfish recorded in the Sun Moon Lake from the reference informaiton, only the
following species existed, such as snails, nymphs, and river shells in the lake and
Fuzhou snails still present outside the Sun Moon Lake area. The other 10 snail species
have not been observed in this project. Based on the past experience of anatomizing the
contents of herring stomach, it is worth noting that the fish ingested a lot of native snail
shellfish to have an impact on these species. According to previous surveys and
monitoring programs, 89 genera and 79 genera were recorded for the floating algae
collected in the lake and Shuilixi basin. The number of Bacillariophyta is the highest,
and the composition of planktonic algae shows that the water quality of the entire Sun
Moon Lake waters 1s good and there is no preferential treatment.

The Insect Subproject is a third-year survey of firefly and butterfly resources.
Fireflies surveys were conducted using a nighttime quantitative crossing survey (Q), a
nighttime qualitative survey (N), a daytime qualitative survey (D), and a set collection
trap (T). The Zion Tower on the eastern side of Sun Moon Lake was selected as the
main survey site (Q, D, N) and Chihnan was the secondary site (D, N, T). Twenty-three
nighttime quantitative crossing surveys and qualitative surveys were conducted at Cien
Ta from 2016/07 to 2018/04, 10 night/day qualitative surveys were conducted in
Yutannan, and 13 trap samples were taken. A total of 15 fireflies were detected by four
investigation methods. Among them, Curtos costipennis, C. fulvicapitalis, Luciola
trilucida, Abscondita chinensis, and Firefly (Pyrocoelia sanguiniventer) were the first

recorded. The project (9) recorded in 2015 on the West Bank and North Shore of Sun
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Moon Lake can be found on the East Coast. A total of 12 kinds of fireflies were found
in the Ci Enta in various investigation methods. At least 9 species were recorded in the
south of Tantan. There were 6 species in total in the two places. In terms of species,
autumn, early summer, and autumn after Mid-Autumn are the three main seasons of
firefly imago in Sun Moon Lake area. In terms of number of individuals, April through
May is the most important occurrence season in spring and another wavelet peak in
autumn. From December to March, there was no firefighting season. Only sporadic
fireflies were active. Overall, the diversity of firefly species in the surrounding area of
the Sun Moon Lake is not high. Compared with the neighboring Lugu Valley Phoenix
Valley Ecological Park (at least 21 species of fireflies), the difference is obvious.
Compared with the occurrence of nocturnal fireflies on the east and west banks of
the Sun Moon Lake, the firefly phenology of 2015 and 2017~2018 was basically the
same and the dominant species were also the same. However, the species composition
was slightly different. For example, the project did not find red in the night-time
quantitative survey of the Xiangshan crossing, neither Chest firefly with three sections
of firefly (spring), firefly of Chinese sturgeon, firefly of wing of yellow streaks, and
firefly of wing of wing of brown head (summer and early autumn). The quantitative
investigation of the crossing line in the Xiangshan Mountains during the spring and fall
of the fireflies during the peak period of 2015 also resulted in a much lower number of
firefly samples than the Chienta survey of the plan (X). Cien Ta currently records the
largest number of firefly species in Sun Moon Lake. In terms of management, priority
should be paid to the protection of habitats, then to fireflies as supplemented. Due to
the relatively steep mountainous terrain of the Yongsan Mountain and the secure forest,
the woodland is maintained in good condition. With no visitors or light disturbances at
night, the maintenance of litter can maintain the habitat environment without additional

measures or facilities. The flat and wide paved road and parking lot in the area, as well
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as the width and gradient of the escalator with a suitable fence, are all conducive to
firefighting activities and can reduce the interference of fireflies, but must pay attention
to the ladder and the potential danger of wettness after the rain. The situation of the
Chihnam Firefly Trail is different from that of the Cien Tower. Its high and low
topography makes the visual effect of the firefly better. However, the diversity and
environment of the firefly are not as good as those of the Ghent Tower and the safety is
also poor, which is more suitable for the small audience to enjoy the firefly. Due to the
fact that the local area is mainly disturbed and the number of fireflies is relatively low
but the species diversity is low, it is not appropriate to use traditional explanations.
Instead, we should think about the concept of a friendly mixed forest environment and
the coexistence of humans and wildlife. Although the area is disturbed by mixed forests
and agroforestry, the surrounding forests are secondary forests of Lin Xiangshang. They
provide the ability to protect and restore the local fireflies and should try their best to
maintain and avoid further development. In addition, the occurrence of fireflies in Sun
Moon Lake in the spring is late compared to many other places in Central Taiwan. In
the future, the Firefly Season may be re-started from 4/10 or 4/15 until the end of May.
A total of 131 butterfly species of 5 families were found. The species and number
of butterflies were small in both species and numbers from January to February. The
genus Pieris and Zizeeria maha were the largest species and the investigations after
March began to increase. Ypthima spp., Catopsilia spp., Euploea spp. and Papilio spp.
are common at all survey sites. Quantitative surveys show that the butterfly boom of
Sun Moon Lake is mainly appeared in the early summer to mid-autumn season and it
1s more appropriate to observe butterfly diversity.
In the continuous automatic water quality monitoring system of the Sun Moon Lake,
it is performed by correction as the regular frequency of one and half months and

cleaning once every three weeks for the best maintenance. The results of this year show
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that change in temperature and conductivity is regular as before, and the water pH is
stable between 8 and 9. The dissolved oxygen concentration in the water body is almost
all above 6.5 mg/L, the ammonia nitrogen value is below 0.1 mg/L, and the nitrate
nitrogen concentration is between 300~600 pg/L. In addition, most of Carlson's trophic
state index ranged from 40 to 50, indicating that the water quality of Sun Moon Lake is
in the mesotrophic level and there is no situation or trend of having higher nutrition. In
view of the water quality conditions, the water quality of Sun Moon Lake in this year
remains stable and still in good condition. It complies with the Class A water quality

standard for rivers set by the Environmental Protection Agency in Taiwan.
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B (e): B U (D:27 A s (2): = B A i (h): 6 BhARBRLUE; (i): 87 st
(): F1x2 % prie; (k)i & 4 p e

=P ERRE
(- )~ Fr(2003~2018 4 )k B2 % @ 5 TRl A 47
KEFRFT R EF IS BEE > UL 15 ENEART OB

00 RERR R E R, 0 3 302008 E R F L FIRE X AR S
FATEASL T T A TRk LA R (7 E RIAE 1T o 2 BT U PR L2 T R
4o 3-5.1 7o 0 B P R R ARR M k7 A RPBEEF S “iIM%U”iﬁF
Mg AR o AW G > 2004 T 2006 £ B o 2003 £ R LK HF i FA
2004 3 2006 & & 2. "% & § 27 2003 £ B AP TG o w ¥ BB i R 2
okt AR B RE o fTiE R R PRI > @ 3 2010 £ B (S AR
TREARR > B EATE R E ARG B S AR TR R B R R e
B 3-52 %75 » @ 2009 £ 3 2010 & & FRFET > FREED P FH k2L F o
FBAMETIEIRE - FHAE p P EA 1l BERSREHTRE T
A FEPETRY IR TR PBKES S 5L A FHREKDETRAEL
4o 3-5.3 #1570 L FT A 2003 & 3 2008 £ FFRAETE2ARE > A 1 2009
Ehpr B A S HBHRF)E EREERBECCERET RS > A A 2011 &

2 HRTRFEET AR LR VR EF LT ERE &5 b o
FEF R OETE FRRE A ERETRF BT EZAEY PR SA
2011/05~08 * #pRF 112 2014 # B {845 P& > L ERPFR S 28 A 2Rk
F & o frEhpH &% AR T A 4 8.0~9.0 2 F (R 3-5. 4) - 2005 ~ 2006 & A
A F R P EH 2003 22004 £ & L0 @ 2009 ~ 2010 ~ 2011 - iF b4 4R
Tk 0 (B 3-5.5) B p 2 B ehis 40k 2005 ~ 2006 & B 218 RS b
AACRTR IR A KRS o B350 0 p P ROFERF BP0
F i 65mg/L'1FmJ\_§’“dF§]357£§]3587\ ¥ %% a % Carlson 4§
ERARISAT PRGOS ok TR R
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NO,N(ug/L)

DO (mg/L)
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Ch1-a (ug/lL)

CTSI

I 1 1 1 I I 1
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Date

B 3-3.7 |3k 2003/01~2018/04 & % % a 5% §
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Bl 3-3.8 £ iRl=k 2003/01~2018/04 Carlson & 47 & 45 A& % B
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(2) > AWK FEAE RIS 20

ok B p B E Rk 500 2016/06 ~2018/04 (0 B Hohg PR B P2 4 B
Tymie A 0 M BRI 0 24 [ PEE - B RBET R KRB g1
AR o p PR RFALERDFEAEE L EPRFEFRE A FRE L kR
AFoFm PR N E R EFER P B KEKEFREEES
RO RBELIFIZAEALATCZE) I P P ERG FEBTIB T 2)H
TR HF R B EiEr 02016 £ 7 F A 94 (NEPARTAK) ~ 4 ¥ h¥
# (MERANTI) ~ & ¥+ + (MALAKAS)£ 5 45 (MEGI) 2 2 - # 7 ] AERE) » &
TERR RSP AT T e F T S A R P AH S SRR
L FOETAPE TS A B RPFR LS ETRF PP YA 2 A
PR ER G M A ERR b 75 RE A g R BT S E R i S
HERKMUAR A FIETRAFI A I BT H AT R AR
FRRTF ZRTE AR

Bmt o R Fd N PREFRE > REA R kK2 sk & IFH g
Wao-k? 5 Pz B F 5 M LB 3512 @0 p P EKEE pH s i 3e
REET~92F  FTAEFEFL 3P HOLE - HRF)2 p P R-KFT T L
G R EFEBER Y KRS S AL R AT 2 e (T F LR
¥ MR KRR AE ] (B3-33) sepH R XAHEFK T92F) p P RKE
P T @ R i A > RA o pH Ehw P 2(53 T AR s SRS 0
e e R DAROME > A Bt - 1 218 > pH B3 ikt 2 oAk
FIACKY AP rEERd AP ESEECERKY D F L RAL TR AR
fe pH &1 s & ¥ 2(pH=T)"1 b > ek T & -

BPFRY BT RRMLE AT 5 KEE REEF o RARKEEF R D
BELr KA (3FIRE) A kAR BT kR A5 LIRS

/@ﬂ

THH P T RLERFERRM kY EERAM ATRF A
EXERBE - TH O FEAIERPFLLFEINE T F 2T BRsgik
EiERPLE S R T FERS T A SmYL  THE 0 d § 3347 dop
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TRBFRAS TR AE L 65 myL 1 o B A TRIEF T AT SEHE K

KR o

BAIHEZEFERY A0 ImgL 2T T 58T SORHOK FTRE AR
B F B4 > 300~500 pg/L 2 B (18] 3-4.5) o

g AR R BT kR RFEARDRE KRR TR &
MERBHEEFE LRSI S8 SFR (Secchi-disk depth) o
#% sk & (Transmissivity ) i & {%v} p# kg aimiat kL E (660nm) g 25
S kTR AT R R IR KRR H i F A (%) A oo AERIEE A
Z ¥ % J i 2t § B Secchi Disk iF & en¥ — #4415 = ;2 » ik J5 Beer-Lamber law 2

W

Ho I = RiFHzZFl4AEL%RR
lo = 45 k2 Xk

ke = 5&4 4 Hdc

H = -KiFLE£TE R (m)

Secchi FAL R BER I F S Fe s Bp P2 F keFE R L HELAT
Bivdpg + (L& kg BRIFARLL L) 13953% 577 1 F # Secchi SR
STRR G 8 % & (Chapra, 1997) 7 k& il #E3% K82 i R4 45:E 85%2 F

HH SR o B AR RRT B LERS Y o

0.15=¢ P

F]pt o Secchi BALAE 2 B N7 it fp 4o !
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. 025xIn0.15

o[ 11

SD

1
%0 = pH TR ERE (%)

$345 Carlson &% dp ik %_#& » Secchi Disk e~ JFRE 5 64 =% » g ¢ 3
HEFE 099260 H v A e Secchi iF & 2 AP 6 B FIZ 4o £ 3-5.1 #1577 o (&
USEPA % Carlson & gtk 2974 L R Ap4t2 B R PfER - d 247 4 hid
W B 5k R 88.8 %M o ik USEPA % Carlson B &gtk kg » B g &
fER  H KRR A 789 %~88.8 %z PRI E R efe R B R R M 789 %
ML PE T R R PR R o

% 3-3.1Secchi iR R z 4p4§ti5 L F 4 & 4

FHALE (m) 64 32 16 8 4 2

#HEF (%) 99.26 98.53 97.08 94.24 88.82 78.89

d Bl 3-5.15 #77 p 2 Rk B BIRR L B A 13 D2 F o Bk
M7 %% 2 Carlson chig% fr 2> p 7 B-R8-RFT A E 242k 0 SRAE R
¢ R kI kY BEEME S R £ E a S Bk R
HHARERDALLE - AR CTRPFLESE alkh BT 400 3pgL 1
T(RIR33.6) B P P EEEARAEFF BN EAEER 2 L3511 AP
PORORA Y BIEF B (9 13 mg/l) o I ETE AR BKE A B hd B M o

d 3 RE R ZRIIE P 42 £ Carlson TSI mhz 38 p > Fpt Azt F @ @ g
Y% a% ZARREH I p ¥ E-KE2Z Carlson %%7}5@%1‘%0 Carlson 4p #ic ( B B
33.7) A3 40~50 2 B » it & A AR e
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Fodedp il IR PN RE KT RS SRR P Sk o
Carlson trophic state index ;> #§ £ CTSI  CTSI 14k ? e 4R (SD)~ £% %
a(Chl-a) 2 %8t (TP) £ = R F 4B kR EEGFFE » f HEFE 172
AptRE o HRE R BRARR -

CTSHipth2 355 2 i 2 v A B do™ £ 957

- LTSI(SD)+TSI(Chl}+TSI(TP) 3
FHARIGEI(CTSI) = ;

TSI (SD) =60 - 14.41 x In SD
TSI (Chl-a) = 9.81 x In Chl-a + 30.6
TSI (TP) = 14.42 x In TP + 4.15

PO

SD = i 4R/ (m)

Chl-a = ¥%% a ik (ug/L)
TP = &84k & (ug/L)

% 3-3.2 + 7 w#ﬂﬂtﬂtm BORRERE AR R E

CTSI 4515 & KR EE AR
CTSI<40 i

401CTSI150 ST
CTSI>50 B A&
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82



10.0

9.5 4
9.0
8.5
5
8.0
7.5-
7.0
6.5 T T T T T T T T T T
N N N N N N N N
I R RSO U
N N PN AN A USFC ORI
Vv Vv Vv Vv Vv (19 :19 q/Q ) Vv P Vv
B 3311 25
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(Z) F 130 p A I FRBERFELE KT A BT Rk 2 0 A 4T

APFEEFAIRERDLE D 92 EHFTET R -TPER R -EET &
I iRr AT EEL N2 B2 THRREEF 2P A LT
{ﬁ?kwﬂm&mmﬁ’mﬂgmﬁkﬁpf%%ﬁ pH~% % K FE p
TE T R T R4y T RIS X F (Transmissivity) 2 £% % a hT 4 5 4+
THRMNEHERARRT DT iR -

1. A1 Ep TR AT

~3+F 4> 2016/07/15~2016/09/03 ~2016/09/05 ~2016/12/25 p ¥2 2017/03/14
B—%gf‘?4:}(’§l3ﬁé’fi/v\’m’"flj’¥éﬁé /?&%b%Aqgg ?\'f"if" Paired i-test
Bt ado FRA HZ R aF LM (P>005) Hhdcd 343 #r7 o &

BILRECRRTR B R 2 MR ER IO R A AP D i iE
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% 3-3.3 R E RS A 1 %E" £ (2016 &)

Hip B R
#R(C) pH FRA@S/em) | #F(mgl) | ERARMmM | £Fmyl) | ABRRBF (ugl) | F¥ & a(ugl)
A A A A A A A A
£l T plk T ifl b T ipl b e e T Rk T if b
i %z | % | % | % |7 % %z | " %z |7 %R
2016/07/15 | 267 | 271 | 83 | 83 | 392 | 404 | 79 | &1 | 36 [39| 003 | 337 | 362 | 26 | 28
2016/09/03 | 235 | 247 | 84 | 83 | 402 | 406 | 82 | 88 | 25 26| 003 | 324 | 323 | 17 | 19
2016/09/05 | 24.1 24.5 8.4 8.5 .88 371 8.3 8.5 4.2 4 o 0.02 319 312 2.1 22
2016/12/25 | 195 | 196 | 83 | 84 | 413 | 415 | 83 | 84 | 38 [36| |00l | 45 | 463 | 25 | 2
2017/03/14 | 219 | 227 | 83 | 84 | 379 | 371 | 85 | 82 | 45 |44| 002 | 328 | 348 | 19 | 16
= 23.14 (2372 | 8.34 8.38 |317.376| 393.4 | 8.24 8.4 3.72 3.7 — 0.022 | 352.8 | 361.6 2.16 2.1
WEEE P 0.37 0.287 0.198 0.184 0.168 — 0.409 0.412
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(B)~ P 7" RATATHERTED C R

PARDTER Y RORE AR SRR AR TR B R Rl
feok Aok o) AR RN (F R KA B E R L E P8R AR
RALTF K ESER PP AR ARSI E R ) BT A I HEA T R THRRIE D & 4
REpHE TR 25 LBEANMF HA - 2FZFECEZFE
BEE~ 33 HERBY  LARB E¥FaxEo

A P47 2 03 2016/07/15~2016/09/03~2016/09/05~2016/12/25 p £ 2017/03/14
PRFATATIERSIT BRIEEIT X 3453 £ 3410497 - d B% 7
Bap P BE®R?P VR >33 (H65mgl 2+ ) BiFFAM (<25mg/L) -~
BAH<0.02mg/L)~ 2 T F E(<Img/L)% & § (<O0.1mg/L) % % it @ & ™
BOKA 2 KRS e e p R p Y EREREY T L AR R
TRV Rk KA RASE R B Y ORI AR SRR A T
BOKASERHP Y REHORTORERR 04 £ 3453 4 34107 g diEok
BOL R vk TR 8 SRk s RARE B s B RE K s % LB R 4pT 0 DO~ SS

[EN
EAE R ST 4 R KRS Rk E A
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gt B GG F3 B S (OECD)Z i jp -k R B & f2 R A iR > p 7R
KBz E¥FalkRArss P4 QBHEREZ A S ERAN AL R o &
2R ARRITD b B SR R S F afrdRARE T
I (CTSDa & > 25840

TSI (SD) =60 - 14.41 In SD

TSI (Chl-a) = 9.81 In Chl-a + 30.6
TSI(TP)=14.42 In TP + 4.15

e
SD = %A (m)
Chl-a= #£ %% a k& (ug/l)
TP = ‘.#ik & (ng/L)

+ f # 4, # CTSI = (TSI(SD)+TSI(TP)+TSI(Chl-a))/3

K 344 7 B0k 1tk L sbgh2. CTSI B+ 5 43 35~45 2 fF > %EJ%J%;'F
ﬁ%ﬁ%ﬁﬁ’¥@%ﬁ%%aiéﬁaﬁﬁﬂé’ﬂ5&£%%¢?@ﬁﬁ*
PEZ A A2 AR AL S o

FIp D RE AARER S PR AP EITHEHE A B g7 R
AER P RRF G BB FIARTE P A ERERE ENFER G - 2 A
His— % R E 4 2016/09/03 £ 2016/09/05 & B ; 2017/09/23 £ 2017/09/24

3 f ’~‘A %"fiwifm‘l‘g"%?’r’/7\/)i'3"19m21§ }\’Fﬁ/? ’ ﬁ"‘ i%ﬂ"
S RS AR F2 R R BRI B A RS BT KR S R Tk
ERBE A A o AR AT KA T -
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% 3-3.4

ALEBEIED 2 E % #R(2016/07/15)

B TRl | CKAEER il s PoY s R TRy RARTT AR I Ry poiigiekr
KR (0) 27.1 27.5 27.6 27.3 27.5 27.3 27.1
pH & 8.3 8.4 8.1 8.0 8.3 8.2 8.1
® T R (uS/cm) 404 403 410 400 415 411 405
DO(mg/L) 8.1 8.5 7.2 7.6 8.3 8.1 7.2
SS(mg/L) 2.6 1.9 1.3 1.3 1.8 1.2 1.6
% B (NTU) 1.4 1.7 1.6 1.3 1.8 1.9 1.2
COD(mg/L) 8.6 8.4 8.3 8.5 8.8 8.2 8.3
BOD(mg/L) 0.41 0.52 0.49 0.55 0.53 0.51 0.56
% AL B (m) 3.9 4.2 4.5 4.2 43 4.3 4.5
Bk (ug/L) 15.23 14.57 16.88 14.32 14.53 14.33 14.25
% ¥ (mg/L) 0.06 0.07 0.05 0.06 0.07 0.06 0.07
+ % 4% % (CFU/100mL) ND 8 ND ND ND ND 2
AR F (ug/l) 362 366 336 355 361 367 353
LT F (/L) 2.7 2.8 2.6 2.8 2.5 2.4 2.5
¥ %% a(ug/L) 2.8 1.6 1.9 1.6 2.1 1.8 1.6
CTSI 38 35 36 35 36 36 35
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% 3-3.5 X T HEAP 2 & Fr$#(2016/09/03)

B L SR kAmE (vl B |P T F R RIERR RALTT R T Ry porikiekr
KE(C) 27.4 26.3 26.5 26.8 26.9 26.1 26.3.
pH i 8.3 8.4 8.4 8.4 8 8.3 8.4
® T R (uS/cm) 406 404 375 396 443 406 375
DO(mg/L) 8.8 8.1 8.3 9.1 8 8.8 8.1
SS(mg/L) 2 1.4 1.5 1.4 1.3 3.6 1
% B (NTU) 1.2 1.3 0.65 2.3 1.1 1.6 1.2
COD(mg/L) 6.6 6.5 6.7 7.2 6.5 6.7 6.3
BOD(mg/L) 0.76 0.74 0.75 0.71 0.69 0.68 0.72
% AL B (m) 2.6 4.2 4.4 3.2 4.4 3 3.6
Bk (ug/L) 15.3 8.2 17.5 16.1 16.7 14.3 9.5
% % (mg/L) 0.03 0.03 0.06 0.02 0.02 0.04 0.02
* %5 4& 7% (CFU/100mL) ND ND ND ND ND 3 ND
AR F (ug/l) 323 351 326 339 348 371 326
LT § (ug/l) 2.6 3.7 3.2 3.5 3.8 3.6 3.9
¥ %% a(ug/L) 1.9 1.7 1.9 2 1.1 1.2 1.1
CTSI 39 34 36 38 34 35 33
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% 3-3.6 X T HEAP 2 & ¥ $#(2016/09/05)

B L TRl |PkALBmE S|P B |P T F R RIERR RARTT AR IR Ry pRikig-kr
KE(C) 24.5 24.1 24.7 24.6 24.3 24.5 24.1
pH i 8.5 8.4 8.3 8.4 8.4 8.4 8.5
® T R (uS/cm) 371 393 418 403 376 367 371
DO(mg/L) 8.5 9.3 8 8.6 7.9 8.3 8.5
SS(mg/L) 1.6 1.1 1.4 4.5 1.2 1.2 1.2
% B (NTU) 0.75 1.1 0.85 3 0.95 0.75 0.75
COD(mg/L) 55 5.6 6.1 6.4 6.3 6.5 6.5
BOD(mg/L) 0.62 0.68 0.68 0.63 0.65 0.65 0.67
% AL B (m) 4 3.2 4.2 2.9 3.4 4.4 2.6
Bk (ug/L) 9.1 20.5 19.1 16.7 4.4 10.9 20.8
% % (mg/L) 0.02 0.03 0.01 0.03 0.02 0.01 0.03
* %5 4& 7% (CFU/100mL) ND ND ND ND ND 5 ND
AR F (ug/l) 312 311 325 317 319 328 306
TAHERE (ug/l) 1.7 1.9 1.5 1.8 1.9 1.4 1.8
¥ %% a(ug/L) 2.2 1.2 1.2 1.6 0.9 1.5 1.9
CTSI 35 36 35 37 30 34 40
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% 3-3.7 A 1 FHEHFP 2L T #(2016/12/25)

B L TRl |PkALBmE S|P B |P T F R RIERR RARTT AR IR Ry pRikig-kr
KE(C) 19.6 18.9 20.6 20.6 21 21 21
pH i 8.4 8.3 8.4 8.4 8.3 8.1 8.3
® T R (uS/cm) 415 402 375 372 392 450 404
DO(mg/L) 8.4 8.3 8.1 8.2 9.3 8.1 8.7
SS(mg/L) 1.4 3.2 1.9 1.6 1.7 1.2 2.3
% B (NTU) 0.95 1.3 1.3 0.85 0.75 1.2 1.4
COD(mg/L) 5.8 5.2 5.2 5.7 5.1 5.6 5.4
BOD(mg/L) 1.25 1.16 1.18 1.23 1.12 1.25 1.23
% AL B (m) 3.6 2.8 3.4 4.6 2.6 4 2.8
Bk (ug/L) 19.6 11.3 6.4 10.8 14.3 15.2 12.1
% % (mg/L) 0.01 0.06 0.01 0.01 0.02 0.02 0.06
* %5 4& 7% (CFU/100mL) ND 5 10 5 ND ND ND
AR F (ug/l) 463 472 465 488 465 466 453
TAHERE (ug/l) 10.1 10.9 10.2 10.5 10.5 10.3 10.2
¥ %% a(ug/L) 2 1.6 1.7 1.5 1.2 1 1.1
CTSI 38 36 34 34 36 33 35
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% 3-3.8 A THEIP 2 & T $#1(2017/03/14)

B L TRl |PkALBmE S|P B |P T F R RIERR RARTT AR IR Ry pRikig-kr
KE(C) 22.7 22.6 22.5 21.9 22.6 22.5 21.1
pH i 8.4 8.2 8.2 8.2 8.4 8.3 8.3
® T R (uS/cm) 371 378 378 376 394 392 392
DO(mg/L) 8.2 7.7 7.6 7.9 9.2 9.1 8.6
SS(mg/L) 1.5 1.1 1.3 1.1 1.2 1.6 1.8
% B (NTU) 0.6 1.1 1.3 1 0.5 2.4 2.3
COD(mg/L) 7.5 7.7 7.6 7.2 7.8 7.8 7.4
BOD(mg/L) 1.25 1.16 1.18 1.23 1.12 1.25 1.23
% AL B (m) 4.4 3.9 4.2 4.8 3.8 3.6 3.1
Bk (ug/L) 12.6 12.9 12.3 13.1 9.5 12.7 11.8
% % (mg/L) 0.02 0.03 0.01 0.04 0.04 0.04 0.02
* %5 4& 7% (CFU/100mL) ND ND 1 ND ND 2 ND
AR F (ug/l) 348 341 352 366 349 371 356
LTAHFRF (ug/l) 53 5.8 5.6 6.9 6.2 6.7 6.6
¥ %% a(ug/L) 1.6 0.9 0.7 1 1.3 0.8 0.6
CTSI 35 32 31 32 33 32 31
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% 3-3.9

ALEBIED 2 L % $#(2017/06/16)

B L TR | kA E @ el RN %L 7} RALTT R R Ry prgEkr

KR (C) 25.9 25.7 26.8 26.1 26.3 26.1 25.8
pH & 8.57 8.92 8.85 8.93 8.92 8.93 8.94
® T R (uS/cm) 378 376 374 375 372 373 368
DO(mg/L) 8.6 8.6 8.4 8.5 8.5 8.6 8.9
SS(mg/L) 1.6 2.8 2.3 1 2.1 1.2 1.3
W B (NTU) 1.34 0.6 1.23 0.69 0.72 1.21 1.8
COD(mg/L) 4.1 4.5 4.5 53 4.7 4.8 4.5
BOD(mg/L) 1.65 1.78 1.44 1.53 1.72 1.63 1.72
% AL B (m) 4.5 4.2 4.2 4.5 4.4 4.5 4
B Ak(ug/L) 14.03 15.76 12.31 11.97 13.88 10.43 13.34
% ¥ (mg/L) 0.016 0.021 0.026 0.017 0.02 0.015 0.013
+ % f& F#(CFU/100mL) ND ND ND ND ND ND ND
A% (ug/l) 233 232 251 227 232 221 212
TAHERE (ug/l) 3.09 4.26 4.95 2.63 2.16 2.63 2.40
¥ %% a(ug/L) 1.12 1.18 1.28 1.22 1.16 1.2 131
CTSI 38 38 37 38 36 38 38
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£ 33,10 X LIEF P 2 & % #(2017/09/23)

B e B ERl plAbmE el (EEt |7 R EIE R KALTE K AT R pooRieokr
KR (0) 24.6 25.7 243 252 23.7 23.4 24.3
pH & 8.3 8.2 8.3 8.15 8.7 8.28 8.9
¥ 7R uS/cm) 396 424 427 413 384 374 375
DO(mg/L) 8.3 8.2 8.6 8.5 8.53 8.4 8.43
SS(mg/L) 1.22 1.9 0.62 1.6 1.2 1.6 1.3
5 B (NTU) 1.5 1.1 1.6 1.2 1.8 1.1 1.7
COD(mg/L) 10.1 16.2 18.9 12.6 14.5 15.5 15.5
BOD(mg/L) 0.73 0.75 0.79 0.68 1.13 1.78 1.77
% AR B (m) 43 4.5 4.0 4.0 4.5 4.2 4.2
BAE(ug/L) 29.28 21.32 2634 | 2625 13.00 11.62 12.66
% ¥ (mg/L) 0.018 0.019 0.026 | 0.014 0.015 0.025 0.023
+ % 4% % (CFU/100mL) ND 10 ND ND ND ND ND
AR F (ug/l) 459.6 484 472 472 251 277 257
LA (ug/l) 1.59 2.46 2.23 2.15 3.79 3.56 3.56
¥ %% a(ug/L) 1.7 1.6 1.7 1.6 1.18 1.26 1.23
CTSI 42 45 43 42 37 38 37
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%3311 X TFHHEAP 2 & F v R(2017/09/24)

B e B ERl plAbmE el (EEt |7 R EIE R KALTE K AT R pooRieokr
KB (C) 24.1 23.9 24.2 24.5 24.3 23.4 22.4
pH & 7.7 8.1 8.2 8.4 8.8 8.2 8.8
%7 & (uS/cm) 384 415 425 405 375 373 378
DO(mg/L) 8.7 8.6 8.3 8.7 8.4 8.4 8.4
SS(mg/L) 1.65 1.38 4.10 1.10 1.5 1.2 1.4
A & (NTU) 2.21 1.36 1.6 1.22 1.28 1.16 1.23
COD(mg/L) 18.91 12.3 12.7 18.6 14.5 15.5 14.4
BOD(mg/L) 0.66 0.63 0.71 0.68 1.1 1.3 1.3
# AR & (m) 3.8 4.0 4.2 4.0 4.6 4.3 4.6
& (ug/L) 26.73 24.38 25.5 25.6 14.03 10.20 13.59
% ¥ (mg/L) 0.025 0.018 0.015 | 0.012 0.012 0.022 0.011
* 5 4% ¥ (CFU/100mL) ND ND ND ND ND 10 ND
A F (ug/l) 440 662 455 404 251 277 257
TR F (ng/L) 2.68 2.76 2.08 2.76 3.79 3.56 3.56
¥ %% a(ug/L) 1.9253 2.8139 | 1.9253 | 25177 1.18 1.26 1.23
CTSI 43.1 43.7 42.4 43.5 37 38 37
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%3312 A LHFEFP 2 £ F W RKQ2017/12/15)

B e B ERl plAbmE el (EEt |7 R EIE R KALTE K AT R pooRieokr
KB (C) 18.8 18.9 18.9 18.7 20.5 20.5 20.2
pH & 8.2 8.3 8.3 8.3 8.4 8.4 8.4
¥ & uS/cm) 420 434 389 397 442 442 432
DO(mg/L) 7.6 7.5 7.1 7.5 7.7 7.4 7.9
SS(mg/L) 1.67 2.31 1.07 2.59 1.68 1.72 2.05
% B (NTU) 1.1 1.4 1.13 1.5 1.1 1.0 1.5
COD(mg/L) 7.89 8.08 8.77 7.58 8.65 8.73 8.75
BOD(mg/L) 0.32 0.55 0.36 0.44 0.73 0.61 0.65
% AL E (m) 3.3 3.7 3.7 3.6 3.8 3.8 3.6
Bk (ug/L) 13.23 14.27 14.89 15.19 14.53 14.33 14.25
% ¥ (mg/L) 0.083 0.058 0.070 | 0.058 0.067 0.059 0.07
+ % f& F#(CFU/100mL) ND ND ND 10 ND ND ND
@ F (ug/l) 391 339 353 356 362 355 343
LA F (ug/l) 3.18 2.95 3.18 3.64 2.61 2.94 2.64
¥ %% a(ug/L) 1.77 2.37 1.78 2.67 2.33 2.43 2.36
CTSI 40 40 40 41 41 41 42
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%3313 A LHFEF P 2 £ F 4 & (2018/03/09)

Bk gk TRk kAmBE v e L B % L) RALTT R AR Ry poigiekr
KE(C) 23.0 22.9 23.0 22.9 20.6 20.5 20.5
pH & 8.2 8.3 8.3 8.4 8.1 8.3 8.3
7 R (uS/cm) 443 434 435 442 436 445 440
DO(mg/L) 8.7 8.3 8.2 8.2 8.1 7.6 7.6
SS(mg/L) 1.75 1.37 3.23 1.34 1.99 1.64 1.57
5 B (NTU) 1.17 1.13 1.25 1.22 1.15 1.17 1.2
COD(mg/L) 25.7 26.7 24.3 26.3 10.2 8.88 8.63
BOD(mg/L) 0.88 1.92 1.53 1.93 0.86 0.71 0.63
% AL A (m) 2.9 3.1 3.2 2.8 3.5 3.4 3.4
B (ug/L) 23.48 23.34 2123 | 24.52 15.23 14.57 16.88
% ¥ (mg/L) 0.026 0.045 0.071 | 0.047 0.062 0.068 0.053
+ % 4% 53 (CFU/100mL) ND ND 1 ND ND 2 ND
A (ug/Ll) 445 643 478 487 362 355 343
TR F (L) 2.68 2.76 2.08 2.76 2.61 2.94 2.64
# %% a(ug/L) 1.77 0.98 1.77 1.04 233 2.43 2.36
CTSI 43 41 42 42 41 41 42

99



C BWmAER

— k@2

1. &#F(L)p 2016/07 * T 2018/030 5 £ p 2 BB F-kIBi ki 4 f
Bh o R SEARIES Freli s kAR p PR T KRS R ARSEH S P Y
BORASLRE I R REEARFE SN EF P RRETRBAIEN G

N
-

B E AP 621 82754 o HEAEA WA F A
R AT R S F LTINS o SN 57 TN RN i;‘%‘%ﬁi‘%ﬁ%\fwﬁfﬁzﬁ‘
s~ R A ERE AR A Tl b T ERIE A ERES
B ~Fmd g h e gl - BRAEFa 2 | iE 2P
KB AL 2546 B2t bR ERE R RS ES 02459 H ¥ 4 BSR4

2,

g
“k

~

BB G o B E 1385 Bt A AR 1 50.29% 5 H 5 LB
B R A 0 £ E 800 & % o ik A& SHE R 9029.05% -

3. AUPHEHEEENIP IA2M152 850 % 5 5 Az 0302017

£330 ERIET Y Rk e FRA R L S A TR TR
IR o
4. AP EEEBATLE2P 444497 £ 0 AH 5 U i R AR

RN T ISR RRUEY EE T I ST O TR ST R N
K ASTHAR L I L AR 0 ek r e R KAt A R- &
WG R SIS kAL DR ’ﬁﬁiﬁﬂi’ﬁwiﬁﬂifﬁ£%%
R A gHEa TN i BEHEELL -

5. AmFE 2017/03 B 4o %J’i B 65T RICRE IESR ~ 1) kA
Tredi- RISCARFARRE 0 BT EBE (Ckf) 2 EAEY (BRTHZ)
FEHRIBABIN A EFHRE I ADFERERAFEEFI ZN G
Hd @ 2017/06/18 9 Fall k5 BB HEABEF S TLRRA -

100



BIEP P R EHRETH 12016 ERTF AN D YRR N F A
# o R FRHE R 0 2017/03 & § i AR RE RS C & A HER
2017/08~09 * B ELe ¥ it p P RAFHE LA N304 > T A AT
ARG F R BRSO rER AP A S Fae 24 E 4
PSO B R G AATEND ) RSB R 2 s P ERBHIE )

- EEE L T~8 T2 o

poRRE RS MFN T LA A EEERE YT e R ]

§oRIH LR PERS RS LT RE BED R BRI

PiTE KL AN FIEE  GAe AP EZ LR @ h S S
RS H i R 2 ke A F IR R A B R ERR Y 1)
Ao M A ad Aok s FHERP Y SRAERET RaR S o

AROEET Lui A A Lo TP 1 R PRI B R 2R
L 5k 8 2 A A ek (5 F) 0 B RO T 0F R e
BT R WA A EES 2RV NER Y B KA Y o B o iE g
FEE o B RPEREBEARECREY L R

AR R B AR R G B A Skt WA
PRI R ﬁaﬁi%ﬁ#ﬂ’%ﬂwiﬁiméﬁﬁﬁ‘*
RN E R FEIE O FFRG A REORL BT 2 TR T B
Word AR 1 L g fdoo pas HF FAREAS LR A BER TS

¥PREpbEL o R{XE D EEH O RZRLBH LR -

\4-

R BARERETHR A ERED T R B R EAN RS BN
L FE T R T ig;;g.g,jxggbg;e:f;,zv'@% AR EHE

WMrZo s WEFCE ST 2P Y d A O plarh g R EET

T

R Y s T S T LR SR E

LS A R TR A TR S A SELT SR TR TR

101



B AR ERAERR AT T NI F AT ALY
GEPE:

a

S BEERGOHT UESFAEY 5 BNR R KT M

)~

WS B AT L B - ARG A R (BF) et 65 3015 F A

|

Sk

R I BT ET IR TN T TN
FART OS2 L kT EHE LS ) SN ABER KT A
levs ffhodeit § 54 RIE N AP BEST R R 2 B2 B ()
Big(F4 )% 4

[

()% 2016/07-2018/06 124 7 ¥ fep 7 R AP LR H T

S E (L) e A 10 4

EENR 2T HR AR AT RERISHEY LA B
G ST RAEL AT 0 ATH Y ey . %

e ~ARERIRAEY S =

GUF HAET Y S e ERA ISAEY AVIEEES S48 1
FAR O RFAB BHF LFIE BF L KF 1M
2. LAEAB AN ABDEEFR 2B VA e 1 R0 AR £
PAE6FE > kR EATH NS5 ¥ F L § ¥ (Pyrocoelia praetexta) 8_% 2 ¥ H
M & e Aeska; 28 ¥ (Drilaster rollei) ~ ¢ %% % (Stenocladius bicoloripes)
e ¥ (Lamprigera yunnana) | 2% 5 3 7 & 3 Arm e
3. BTt NSRRI FE AT EY N2 BN ELIP T EREZR
ARPFVRIAFAFTE o UBMER R FEAS P A KILPFLF
P FF G T FE WA T P RLT A FF LA RELE
<o pp Rt el P vy B F oo
4. FZ R P IR T TP How ZHAVIRIRE P RS RE

BRIl Pl T 1237 S B8¥F > R RFEDE VAR -

=,

RN

3 H(H)3 2016/07~2018/06 #p ¥ fep 7 e L iE 2 B TR TP B o
g 13148 BmIEA)S N 1T 5 AL HABEF Y £ & BRI
Fa o B W g i 04-09 2 ‘E’sbi?‘l#f I 2 b E R AT PR o B2

102



RTSELFEFERABEE I Ao ARL 0 Ra F T a3 el B S

]
EFRITES L L PEPFWIEFENNEEE KT
R LAE  RFLHEE AZEAHEE R RSS2 WL
FRARE ByHpMBRERT Ed G BRI F A ¥ & -

FAHE R YT OPER S T U s R BT

3

FRANBHRAEL » A1 b » BN R R S F ETRSA S o

o

1.

BEETARR G 2B VA R REREEN A E S BT o ST HK
Bieng 3 om AN VABREY  EHMA T3l FEEF 4 FR{ A

3
PR B REED R RA & E ST R LT

.g..

~ = H“F

o

N
B
o0 By e LT F o Pl HN S R RS RS Y PR oy &

Es
k]

Ik

REEHE FI S LRG0 R RO 0 e D RHTIR ARE  r REES
R2AFEE 2 AFRE VRABRETREANDTLARL o N LA

FALEARROS S T Y L AR R AR -
B

[3:33

ke

AR & R S mirm%*’$‘mﬁ"%aﬁéféaw
,:F]; 4\3«”’# o vE

MEEHE T RBINF VAR EERPPINEEE > 7§
ARG RREFFILLF 2
ARBEHELTEL S FmieFRE > RFUETGE B F > F1 LB L Ot
e GEFFRBAETELFORE > PR AHRTFALRE S > -2
TIBLIR 0 TR E R AR R B

B EFHEFF BB R TR L HIBINRES 0 BT FA RS BR
RHEH YL LA AT FEEERRE FHRE AART L DY
Foehimid o TR AL v ASDIBEES L F o LA ERSE RN Y
R TN SRR R AT NS R R R ARt
Pa (LA ) A ARG L PR A 3 B B

g (LR S )0 A R 6 R T R g = Lk

103



?K lE Jo T B+ %#E}g =t A FR o B IR BLEE G R 0 gt X
AL E R YV AEE foBRE > L AR R T ARIRS L A

E%Aiéﬁlﬁ SRR A R R R (N VAR RO

T d 2 R fRRIE B/
@@ﬁgﬁﬁﬁﬁﬁﬁﬁ’B”&ﬁﬁ*%%é%*$$wm*ﬂmﬁ ;
SEFp R A REPEF VAT Y 35T U 04/10 2 04/15 £ B 4o 45

TR EETEERRES v I Lk

¥
FUenT 38 o 00 A FhB REs SR 3 3T 0 % 04

<

L 7= L8
'R A A ¥ FITY
BT IEEMIET L L0 G XWYTRIRL - ERT PR LAF
WEF BT Rt (£ 3-2.4)0 3 @7 U 5liglkss > ¥ 0L E Rk

53

>
=2 o

BIEBET R HITRE R L F B AR P A RS B e R g

MRS IR BRI F o

C PR

PPRERPH B9 f8 2 naiF e 80 27 » T ALFZTH AL A F 47
AR RFHKFHFE8mgL 240 KEpE3S R H-K B 6.5 mg/L 1
FOERE Y01 mgL T P EEEER 43 300~600pg/L > BT

Tk

3

3
B A RS AAREL 2 RIFFMS (SS) & KR R (25mg/L) - &
TG0 BAIUPAANTU » 7 3 & BN ehde Rk RS © 4345 Carlson % i
et B B ROR S R CTSI#c® + 5 4 40~50 > &% p °
BORFRER D W LY RARR RF AU o

Hd A1 RAHHEERSN SR L RE P PR TR B E R TR L Bl
Pt AR B2 R & ¥ =235 > fid A1 vu@aop PR
FAARZFEEHRTET 3 BFOETL LR RFATIFFD T R AR
WUHES T s ffffd AHAZ OB LT 27 gRELRR

104



IR

B AR (AR RRE R o T E A A S P

LEFRA BT RR T a HF e R AR kRAF R AR
A AR BRERIKRE G TR e e R MR TRAL

105



10.

1.

12.

13.
14.

15.

24 TR

B 1922¢ P T RAR L hA AT o B g F ek
PRk o 19860 p T AR EARFEHEM -

CAE KA R IET 1983 0 p Y RORE R EARGIRL -
AR PR B R 2 19840 p 0 BORBRFHEA LR

%ﬁ%—‘%—?‘; E"\’°1991°//%/@/’541\‘j’]\}i1§%‘1b7 fg'.g’%? ’/‘ 9%9
< Bl 28 ke

(TR TR B S 0 1990 0 4 A 3Rk Bk FAE S A3 45 332 )k
%%Wf”iié?w/ﬁj(% f#£) o

FICAR B FEE 21999 c KE T RIEE-KRIF AP IoRE]-0 80 RkE
RO KR TR

FRCPRTR % 22001 0 N4 R SR R R ARERTE R
Frcfale FF 22002 4 - E R o #F H AR REREFE R -

Frfatk % 02000 AT KRR FET - FR-LERRERRE T2 H
B~ AT E ARG -

TRER BT 1988 KT IRR F HRB- L HE BORE B ER 2 A

R EEEFTLB S

EXBMiEiz o 20140 b A E Y BlE o B A JURA o

B 22013 0 A EHERE( )P )(T) e B & TRAL ¢
SRR T RS- RBIE R 19930 SH RER KB KT ERE L2

o

oy

B2 220010 FP KRB MR FF 2 AR EFApMESY P ®
SBERB 1B THLm Y o

106



16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

PREEy  AER 020020 SEE FH B o B A DRA

PR S EBRE 145 020100 7 OB R B ¥ BA LR R BREL
IR R MRS P e
MEESFP G202 0 PERFR R BT VAT RALE BT 50 B%F

2o RUAMPELT PR TR B FF L
R B AG 0 2016 0 WIR R o Tacir R A HRIRH TEHE R

FOE E(S) 22005 PURELA o MM H P P BRI RE B R E Tk

PG S BURER 22014 H Y LY H 2 F L H o pRIRT 7] 85:64—

FRTFGRE 2005 EHTREN 22 cRRAOFAY PR BE R
BERFEIE -

EATH ~ 3R RS ek M- F LR 323 MR
FEF 22001 378 o 88 B2 AT R H—BTEEHI WA AT S -
FRIATRE REF -

FEE 2002 EEF BB L AL B AEFEENER ¢ EHREET o
AT F R T G mA R IR Fe X R IE 020140 5

FH 2001 0 EEERAB A E o G AT 3o
TR A Ao s SV (T S HRIRE 2001 o 1 A W KRR A S
B o0 EREE

AP i=o20l1ep PP B EIBGHERG G WP 2L

—_-L;%’\? o

Fakd 020030 WL EHEFHRENITE ESRE R S EE LS

< o

107



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

;/*;;:a N %Iw\jgfti’g\ naﬁg%,}\ﬂ;#%g;\*gigi\%ﬁﬁ 02013 - 2013
ELRE LS FARBLRE

BHF A 019860 FARMZIrFIEE AL REHEDRGE 2o B SR
FHLH? .

g F 02007 AN KAES BABIE(L) 2T o

HREE 02007 o K b A

1 s
CF’
i"ﬂ
s
A
M
A
d

3OHEAE 2008 £ BHgE T o

FRATZ ~ R K*02009 p 7 %ok Eh ko~ AR B8 fif 4 (Parambassis
siamensis ) # S 2 L F 277 W2 EXR S F A2 HFPF kP THLH

<2 o

MRS FE W FlEd 020100 &8t for EACR AN R L8R E
< & .

PR S R Bk 02011 0 AP AEE . R A S ded e
BALG S BT 2011 EHVCKE P T ARE . B A SR -

WA~ AT & s PR E S R R F s i & 220050 ) Hab B E
A IcHRETE SBF F O RKAL PRI PSR FEH
VRSN SR E) = N

AR E AT MR E R L R BRE S H
B s A SR E B E G B S F R F 020060 h ok A B2 B E
AT~ ieH R o SRR RAAPFIRIRE BISREFRERT E-1o
R LELE € -
%%%‘%@£\£§ﬁ~%ﬁﬁommoaH&W?ﬂﬁaéﬁigﬁﬁ
Ah o RHEIEELD P FRETRE B FE L

FREE G ET G2 E B Fide 20020 p " BRI B R AR
iﬁé?ﬁ/ FRI(— ) IR A anﬁ-ww‘gﬁ"ﬁ'@_@

108


http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=heyskg/search?q=auc=%22%E9%99%B3%E6%99%BA%E5%AE%8F%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=heyskg/search?q=sc=%22%E5%9C%8B%E7%AB%8B%E5%98%89%E7%BE%A9%E5%A4%A7%E5%AD%B8%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=heyskg/search?q=sc=%22%E5%9C%8B%E7%AB%8B%E5%98%89%E7%BE%A9%E5%A4%A7%E5%AD%B8%22.&searchmode=basic

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

FREESEFT L Z B Fdzo20030p P ERFE FE P AR
ABRFTRER(Z) RUEFEERP P BERTR B FF T

FREE Y ET G2 T BR  FRAe 20040 p P ERRR B R A A
CRI(Z) e RUMEELHE P T RERRE R P e
%iﬁ‘%ﬁ%‘ﬁﬁixiﬁﬁ\%ﬁkaiﬁfom%oE9&@?&
LFERTRI(e ) Rk A D BRTL B R E A

b}
=l
o]
|
[t
*‘“—1}&

EHEA B ET R D RAT M EE S B4 020060 P 7 RERRD
BRAZBIZETRERET ) 2@ EH D) BRFE B ®F Lk o

CEER SFREEF R BATE 020140 p P BRI RA
FRABRZETRER(N) 2EIMREE "ERRE BRI

b
&
Ky
g
5
7!3?
=B‘=

LR AN L Y i R LA G N (R
FRFREIFPRILETRERL ) RUEFMELLD " FRTL FFFIL
;f&o

Carlson, R.E.1977. A Trophic State Index for Lakes, Limnol. Oceanogr., 22(2):
361-369.

Condit, R., S. P. Hubbell and J. V. Lafrankie. 1996. Species-area and species-
individual relationships for tropical trees: a comparison of three 50-ha plots. J.

Ecology 84: 549-562.

Ceballos, B. S. O., Konig, De A. and Oliverira, J. F. De.1998. Dam Reservoir
Eutrophication : A Simplified Technique for a Fast Diagnosis of Environmental

Degradation, Wat. Res., 32 : 3477-3483,

Edomoondon, W.T., Secchi Disk and Chlorophyll, Limnol. Oceanog. 25(2): 378-
379.

Fruh, E. G.1967. The Overall Picture of Eutrophication, J. WPCF, Vol. 39, No. 9 :
435-442.

109



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Flather, C. H. 1996. Fitting species-accumulation functions and assessing regional

and use impacts on avian diversity. J. Biogeography 23: 155-168.

Forister ,M. L. McCall A.C., Sanders N.J, Fordyce J.A., Thorne J.H., O'Brien J.,
Waetjen D.P., Shapiro A.M. 2010. Compounded effects of climate change and
habitat alteration shift patterns of butterfly diversity. Proceedings of the National
Academy of Sciences 107: 2088-2092.

Hsu, Y.-F., C.-L. Huang, and H.-C. Huang. 2016. Immature biology and
morphology of an obligate myrmecophilous butterfly Catapaecilma major
moltrechti (Wileman) (Lepidoptera: Lycaenidae) from Taiwan. Zootaxa. 4139:

274-284.

Humphrey, J. W., C. Hawes, A. J. Peace, R. Ferris-Kaan, and M. R. Jukes. 1999.
Relationships between insect diversity and habitat complexity in plantation forests.

For. Ecol. Manage. 113: 11-21.

Hayek, L. C. and M. A. Buzas. 1997. Surveying Natural Populations. Columbia
University Press, New York : 448.

Jones, R. A., Lee, G. F. .1982. Recent Advances in Assessing Impact of Phosphrus
Loads on Eutrophication-related Water Quality, Wat. Res., Vol. 16 : 503-515.

Kim, K. E. 1993. Biodiversity, conservation and inventory: why insects matter.

Biodiv. Conserv. 2: 191-214.

Krebs, C. J. 1999. Ecological methodology. 2nd ed. Addison-Welsey Educational
Publishers, Menlo Park, CA. : 620.

Lai, J., M. Sat6 and P.-S. Yang. 1998. Checklist of Lampyridae of Taiwan. Coleoptera :
Polyphaga : Lampyridae. Chinese J. Entomol. 18: 207 —215.

Ludwig, J. A., and J. F. Reynolds. 1988. Statistical Ecology. A Primer on Methods
and Computing. Wiley, New York : 337 .

Lande, R., P. J. Devries and T. R. Walla. 2000. When species accumulation curves
intersect: implicateon for ranking diversity using small samples. Oilos 89: 601-

605.

110



66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Longino, J. T. and R. K. Colwell. 1997. Biodiversity assessment using structured
inventory: capturing the ant fauna of a tropical rain forest. Ecological Applications

7:1263-1277.

Magurran, A. E. 1988. Ecological diversity and its measurement. Princeton Univ.

Press, Princeton, New Jersey : 179.

Margalef, R. 1972. Homage to Evelyn Hutchinson, or why is there an upper limit
to diversity. Trans. Connect. Acda. Arts Sci. 44: 211-235.

Maunder, M. N. and A. E. Punt. 2004. Standardizing catch and effort data: a review
of recent approaches. Fisheries Research 70: 141 —159.

Malthus, T.J. and Dekker, A.G. 1995. First Derivative Indices for the Remote
Sensing of Inland Water Quality Using High Spectral Resolution Reflectance,
Environment International, Vol. 21, No. 2 : 221-232.

Reynolds, R. T., J. M. Scott, and R.A. Nussbaum. 1980. A variable circular-plot
method for estimating bird numbers. The Condor 82: 309-31.

Soberon, J. and J. Llorente. 1993. The use of species accumulation functions for

the prediction of species richness. Conservation Biology 7: 480-488.

Somlyddy, L.1998. Eutrophication Modeling, Management and Decision Making:
the KIS-BALATON Case, Wat. Sci. Tech., Vol. 37, No. 3 : 165-175,

Stephenson, N.L. 1990. Climatic control of vegetation distribution: the role of the
water balance. The American Naturalist 135: 649-670.
WEB : {7 sehudh 3 3k F o KRR B 5 P TR http://wgshow.epa.gov.tw/ o

WEB @ 2 i 3% g % & p % & B %h ¥ % # = i >

http://www.sunmoonlake.gov.tw/ °

WEB @ %

4

Re & & % K 23R F 4 http://www.cwb.gov.tw/

WEB: (Fpcla PEE R €47 275 F7 7 w-d B0 kB0 %A P aT

FLE ¥ % http://twd.tesri.gov.tw/exotic/

111


http://lib.leeds.ac.uk/search~/t?SEARCH=Ecological+diversity+and+its+measurement
http://wqshow.epa.gov.tw/
http://www.sunmoonlake.gov.tw/
http://www.cwb.gov.tw/
http://twd.tesri.gov.tw/exotic/

79.

80.

81.

WEB: (Ficfa PEL B g HF AP HT P -2 BT B THESL S
4 % http://61.57.41.11/twd97/default.asp

WEB : R R = % B4 & ¢ & (TaiBNET) 8 7T + %  version 2009

http://taibnet.sinica.edu.tw

WEB : U.S. Environmental Protection Agency, http://www.epa.gov/.

112


http://61.57.41.11/twd97/default.asp
http://www.epa.gov/

g X 22014 & 12 7 3 2018 & 5-6 T A Adgik Lo P 2 LR L
2 F 5 T 0 ¢ ge(http:/taibif.tw/zh)

7z it % %

% ¥ Hesperiidae Latreille, 1809

+ AP Coeliadinae Evans, 1937

Hasora Moore, 1881 RAGE

Hasora chromus (Cramer, [1780]) NABRE U Emit s SO B S
o & U

Hasora taminatus vairacana Fruhstorfer, 1911 | Fli2i% 3 ik S AR R 2 o A

Hasora badra (Moore, [1858]) A N F M N S - R LaE IV 5
i

Badamia Moore, [1881] £ 323 B

Badamia exclamationis (Fabricius, 1775) =i u HEH Y RER U F U

=5 Y47 4 Pyrginae Burmeister, 1878

Seseria Matsumura, 1919 ZAUR

Seseria formosana (Fruhstorfer, 1909) T HEH Y SN JE- I A

Abraximorpha Elwes & Edwards, 1897 IR

Abraximorpha davidii ermasis Fruhstorfer, A NN

1914

# Y1y #+ Hesperiinae Latreille, 1809

Ampittia Moore, [1882] FLEABE

Ampittia virgata myakei Matsumura, 1910 + & F i Feies b R f7F S U

Isoteinon C. & R. Felder, 1862 v A PR

Isoteinon lamprospilus formosanus 0 A ik RIBF M~ R

Fruhstorfer, 1911

Suastus Moore, [1881] 2EABE

Suastus gremius (Fabricius, 1798) N - 2 F - FHE

Erionota Mabille, 1878 Eag

Erionota torus Evans, 1941 L FEZWE - FmEZE B F I

Potanthus Scudder, 1872 * A g

Potanthus confucius angustatus (Matsumura, 3 AT HEAY I E T H P

1910) I % 3 i

Potanthus motzui Hsu, Li & Li, 1990 EFEmEAY | mF AU

Telicota Moore, [1881] s g
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Telicota ohara formosana Fruhstorfer, 1911

TS g

Telicota bambusae horisha Evans, 1934

Al i

Telicota colon hayashikeii Tsukiyama, Chiba | # ¥ £ d i | £ F 2F3 P L EF i =

& Fujioka, 1997 EA. 2

Borbo Evans, 1949 e

Borbo cinnara (Wallace, 1866) e dFHRU EHFEF I AF
I NNESTS

Pelopidas Walker, 1870 RN

Pelopidas mathias oberthueri Evans, 1937 i RV O

Pelopidas conjuncta (Herrich-Schéffer, 1869) | F #3F i TAH BRI THRI U E
F i

Caltoris Swinhoe, 1893 L

Caltoris cahira austeni (Moore, 1883) B3 i 2 RFH MY I A

h QHSL Papilionidae Latreille, [1802]

S Y144 Parnassiinae Duponchel, [1835]

by YT £ Papilioninae Latreille, [1802]

¥ 3 Y% Troidini Talbot, 1939

Byasa Moore, 1882 %2; 5973

Byasa polyeuctes termessus (Fruhstorfer, 5% &T bk DA S

1908)

Graphium Scopoli, 1777 e

Graphium sarpedon connectens (Fruhstorfer, —} - % F B —} B

1906)

Graphium doson postianus (Fruhstorfer, 1908) | * §F # g & FIpU -l TR U

Graphium agamemnon (Linnaeus, 1758) Hpii i ol i~ SLE R

Chilasa Moore, [1881] g

Chilasa agestor matsumurae (Fruhstorfer, o b apa b i

1908)

Chilasa epycides melanoleucus (Ney, 1911) T ho i FE B 2k

B ¥ Papilionini Latreille, [1802]

Papilio Linnaeus, 1758 U

Papilio demoleus Linnaeus, 1758 IR EEBU S EREBY - Tl

Papilio polytes polytes Linnaeus, 1758 EAT B v g ik
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Papilio protenor protenor Cramer, [1775] 2 Bk 2 Rk FRHI
Papilio helenus fortunius Fruhstorfer, 1908 NG S ENEscly [ 03
Papilio nephelus chaonulus Fruhstorfer, 1902 | % v % j i A B A9 ik
Papilio castor formosanus Rothschild, 1896 EEo KB | 27 Bk
Papilio thaiwanus Rothschild, 1898 o DERL
Papilio memnon heronus Fruhstorfer, 1902 < Bk F Bk~ £ ik gk
Papilio bianor thrasymedes Fruhstorfer, 1909 Hpik ST R S
Papilio dialis tatsuta Murayama, 1970 TR BU- TERELBE AR
Papilio hermosanus Rebel, 1906 IR R RIIR U FAL U
e
Papilio paris nakaharai Shirdzu, 1960 IR E p AMBR TR U~
L
*» i;bfil Pieridae Duponchel, [1832]
# YeI; £ Pierinae Swainson, 1831
¥ 4% Pierini Duponchel, [1832]
Delias Hiibner, [1819] < 28
Delias pasithoe curasena Fruhstorfer, 1908 o ARALS FFEmg S A B ek
AN SRS
Delias hyparete luzonensis C. & R. Felder, v i LR S BARERE S 2%
1862 it
Pieris Schrank, 1801 v BER
Pieris rapae crucivora (Boisduval, 1836) v ok i Eos ik~ Ko i

Pieris canidia (Linnaeus, 1768)

L g L FRY OB
e

Cepora Billberg, 1820 LCE of WA
Cepora nadina eunama (Fruhstorfer, 1908) X AR b M AR~ e U
Appias Hiibner, [1819] X BEE

Appias yncida eleonora (Boisduval, 1836)

B

TABE &5 2P

Appias indra aristoxemus Fruhstorfer, 1908

E P

T TN X

Prioneris Wallace, 1867 L

Prioneris thestylis formosana Fruhstorfer, S U Sk U~ pks Uk
1903

Leptosia Hiibner, [1819] o

Leptosia nina niobe (Wallace, 1866) Aok 2 g ik

Ixias Hiibner, [1819] 2By
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Ixias pyrene insignis Butler, 1879 Pk FEu MR R S ek i

Hebomoia Hiibner, [1819] BB

Hebomoia glaucippe formosana Fruhstorfer, i B O LR S AR A ey P A

1908 AR

* B YT Coliadinae Swainson, 1821

% # #-*% Coliadini Swainson, 1827

Catopsilia Hiibner, [1819] SRR

Catopsilia pyranthe (Linnaeus, 1758) G B i s HREEBE e b
e

Catopsilia pomona (Fabricius, 1775) B AR R AR Y B RS
A

Gonepteryx Leach, [1815] SRR

Gonepteryx amintha formosana (Fruhstorfer, [HEZ - F 20 i Ehs i

1908)

Eurema Hiibner, [1819] + OB

Eurema andersoni godana (Fruhstorfer, 1910) | ;% ¢ § &% &b i

Eurema hecabe (Linnaeus, 1758) + FFAF e R U AR

Eurema blanda arsakia (Fruhstorfer, 1910) =4 F U BEE b 2B T 0 Bt b
e

% #efL Lycaenidae [Leach], [1815]

2 % Y- Miletinae Reuter, 1896

27 4 g% Tarakini Eliot, 1973

Taraka Doherty, 1889 87 4 I

Taraka hamada thalaba Fruhstorfer, 1923 27 A i HE ] A s R

£ 4 YT #£ Curetinae Distant, 1884

Curetis Hiibner, [1819] A

Curetis acuta formosana Fruhstorfer, 1908 £ VS Qs A K i N G N 4
A

A #eT £ Lycaeninae [Leach], [1815]

Heliophorus Geyer, [1832] P BB

Heliophorus ila matsumurae (Fruhstorfer, oAk Bl Al R A

1908)

A YL Theclinae Swainson, 1830

7% % Deudorigini Doherty, 1886

Deudorix Hewitson, [1863] A B
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Deudorix epijarbas menesicles Fruhstorfer, Ik A e P o] b s IR S B A

1912

Rapala Moore, [1881] #F BB

Rapala varuna formosana Fruhstorfer, 1912 g SRR N+

**i' ¥+ Horagini Moore, 1881

Horaga Moore, [1881] g P

Horaga albimacula triumphalis Murayama & | -] &% i W= ko) Al 6 s A ik

Shibatani, 1943

= B % ¥-% Catapaecilmatini Eliot, 1973

Catapaecilma Bulter, 1879 ZEREA

Catapaecilma major moltrechti (Wileman, Z B Adk 41 = ko) ik

1908)

%, % %% Aphnaeini Distant, 1884

Spindasis Wallengren, 1857 A R

Spindasis syama (Horsfield, 1829) =g i ZhBRE U RS
5 i

EA Y- # Polyommatinae Swainson,

1827

E % 4% Polyommatini Swainson, 1827

Nacaduba Moore, [1881] it A B

Nacaduba kurava therasia Fruhstorfer, 1916 < AR A R L SO RS S R S A
P A

Prosotas H. Druce, 1891 A G

Prosotas nora formosana (Fruhstorfer, 1916) A I L] AR~ R R A i

Jamides Hiibner, [1819] ek & g

Jamides bochus formosanus Fruhstorfer, 1909 | 7& 3 4 i £ B ] N G S N G R A )

e

Jamides alecto dromicus Fruhstorfer, 1910

AF

B R R~ TR i

Lampides Hiibner, [1819] B g

Lampides boeticus (Linnaeus, 1767) G S P S T S Ss O 3SR (A

Zizeeria Chapman, 1910 AR

Zizeeria maha okinawana (Matsumura, 1929) | 4 i W) A s & o] Ak s ﬁi"r‘%{"
A~ FE A

Zizeeria karsandra (Moore, 1865) qEA el A s F AU £ )

LS
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Megisba Moore, [1881]

Megisba malaya sikkima Moore, 1884 2 R A FlEA A2 R WU
A i

Acytolepsis Toxopeus, 1927 4 AU

Acytolepsis puspa myla (Fruhstorfer, 1909) e oAk Sl R A T
U

Celastrina Tutt, 1906 i

Celastrina lavendularis himilcon (Fruhstorfer, | fmif ot % 8 BRIy AN H LRy Ak

1909)

¥.Y-T; # Riodininae Grote, 1895

Abisara C. & R. Felder, 1860 EST R

Abisara burnii etymander (Fruhstorfer, 1908) v BEAR LI fo 2 L) A ki

¥ ikt Nymphalidae Rafinesque, 1815

vf-T; ¢ Libytheinae Boisduval, 1833

Libythea Fabricius, 1807 5 33

Libythea lepita formosana Fruhstorfer, 1908 [y &2 Fhefale ~ £ R X Rk s rpak

s # Danainae Boisduval, 1833

smik-*% Danaini Boisduval, 1833

Danaus Kluk, 1802 s

Danaus genutia (Cramer, [1779]) ot 2% FER M~ B R

Tirumala Moore, [1880] § i

Tirumala septentrionis (Butler, 1874) R e ¥y

Parantica Moore, [1880] K f A

Parantica aglea maghaba (Fruhstorfer, 1909) KA oA 3R % fro

Parantica swinhoei (Moore, 1883) B F sk A F ik ] oo

Parantica sita niphonica (Moore, 1883) * 5§ ik 7ok~ 2ok

Ideopsis similis (Linneaus, 1758) x5 Bk s S s e

& prift% Euploeini Moore, [1880]

Euploea Fabricius, 1807 R

Euploea sylvester swinhoei Wallace & Moore, | Bi& % s B ¥ pa i

1866

Euploea mulciber barsine Fruhstorfer, 1904 B pri BAIE sl s s i s B rbpa
U

Euploea eunice hobsoni (Butler, 1877) JHE=S g Rx 2% ma

Euploea tulliolus koxinga Fruhstorfer, 1908 o) T U R e~ i 3 prig
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F T # Heliconiinae Swainson, 1822

# ¥-% Acraeini Boisduval, 1833

Acraea Fabricius, 1807 Eog

Acraea issoria formosana (Fruhstorfer, 1914) %"fﬁ 7 —?},ﬁuiﬁf ~ mik

T ¥ 8% Argynnini Boisduval, 1833

Argyreus Scopoli, 1777 # 1R

Argyreus hyperbius (Linnaeus, 1763) I R ek 2l ¥
# ¥-*% Heliconii

Cupha Billberg, 1820 B,

Cupha erymanthis (Drury, [1773])

AR

TP SRR R

¥k # Nymphalinae Rafinesque, 1815

¥ ¥-*% Nymphalini Rafinesque, 1815

Junonia Hiibner, [1819]

Junonia almana (Linnaeus, 1758)

T LT TN
ER g

Junonia lemonias aenaria (Fruhstorfer, 1912)

5 e A

P SRR R U PR B~ TR R

Junonia orithya (Linnaeus, 1758)

—F*h P g% 4

FEF R R ERRY - R
i

Junonia iphita (Cramer, 1779) B g U B P bt i ~ 2 ER ek

Kallima Doubleday, 1849 EEgR

Kallima inachus formosana Fruhstorfer, 1912 | 453 e Rk A

Vanessa Fabricius, 1807 Koy 3 A

Vanessa indica (Herbst, 1794) + A g fr ki s PR

Vanessa cardui (Linnaeus, 1758) A I b s F

Kaniska Moore, [1899] Em sl L3l N

Kaniska canace drilon (Fruhstofer, 1908) LRI T IR~ EO

Symbrenthia Hiibner, [1819] B g

Symbrenthia lilaea formosanus Fruhstorfer, BT Bk FOZOAE s ST ORI £

1908

Hypolimnas Hiibner, [1819] 58 3 A

Hypolimnas misippus (Linnaeus, 1764) VEER % ik PRI R PR S A ik S BRIF R
B

Hypolimnas bolina kezia (Butler, 1878) % ki Eis S s A S ¢ QA

R Y-T L Limenitinae Behr, 1864

% ¥ 5% Biblidini Boisduval, 1833
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Ariadne Horsfield, [1829]

S g

Ariadne ariadne pallidior (Fruhstorfer, 1899) D) G <A PR~ K T U

M ¥ Y% Limenitidini Behr, 1864

Neptis Fabricius, 1807 R

Neptis hylas luculenta Fruhstorfer, 1907 R g0 ¢RI~ TRIR Z AREE o~ Rk

Neptis sappho formosana Fruhstorfer, 1908 o] TR o M | = Ak

Neptis soma tayalina Murayama & ST A TR bk %x = A~ I TR RO

Shimonoya, 1968

Neptis nata lutatia Fruhstorfer, 1913 A TR T A2 AU TR B

Neptis taiwana Fruhstorfer, 1908 FOR TR Bz AR F BRI

Pantoporia Hiibner, 1819 SHBRGE

Pantoporia hordonia rihodona (Moore, 1878) | £ T ik EIFR M-~ £ = ik

Athyma Westwood, [1850] ¥ RBg

Athyma selenophora laela (Fruhstorfer, 1908) | £ % sk i Fr0 AR Rk s o] HF R~ ) -
R

Athyma cama zoroastres (Butler, 1877) B A i THHE AR - T

Parasarpa Moore, [1898] 333

Parasarpa dudu jinamitra (Fruhstorfer, 1908)

LR

LN T

ST f Cyrestinae Guénée, 1865

S8 U-% Cyrestini Guénée, 1865

Cyrestis Borisduval, 1831

SR

Cyrestis thyodamas formosana Fruhstorfer,

1898

e ShpkoE

AU~ 2 Bl

P i eI £ Apaturinae Boisduval, 1840

F® ¥ -¥% Apaturini Boisduval, 1840

Chitoria Moore, [1896] LR 3

Chitoria chrysolora (Fruhstorfer, 1908) & Ghk R R A
ERY-T# Charaxinae Guénée, 1865

¥ ¥% Charaxini Guénée, 1865

Polyura Billberg, 1820 )% 235N

Polyura eudamippus formosana (Rothschild, B R bl By & Z B

1899)

Polyura narcaea meghaduta (Fruhstorfer,

1908)

R g

WEE - - &R

B #4-% #* Morphinae Newman, 1834
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& 3% Amathusiini Moore, 1893

Stichophthalma C. & R. Felder, 1862 HRER

Stichophthalma howqua formosana 5 R T ik

Fruhstorfer, 1908

Discophora Boisduval, 1836 a2

Discophora sondaica tulliana Stichel, 1905 - TRk B RIE

Py 4 Satyrinae Boisduval, 1833

F% &% Satyrini Boisduval, 1833

Ypthima Hiibner, 1818 P98

Ypthima baldus zodina Fruhstorfer, 1911 | PR AR P s B AP

e

Ypthima formosana Fruhstorfer, 1908

¥ L AR

N T ANE S T

Ypthima multistriata Butler, 1883 B PR T AR U BT R
E X b aus

Ypthima esakii Shirdzu, 1960 PRAEL- I O PRI o i B NI - N

Lethe Hiibner, 1819 ERBGE

Lethe europa pavida Fruhstorfer, 1908 R g IHFEY 9 BB PP

Lethe verma cintamani Fruhstofer, 1909 N 3 o I - A/

Lethe chandica ratnacri Fruhstorfer, 1908 bR PR PEAE PR U

Neope Moore, 1866 &P

Neope muirheadi nagasawae Matsumura, A ie R PR g AFEF T FAAEP . A

1919 P

Mycalesis Hiibner, 1818 B P

Mycalesis francisca formosana Fruhstorfer, o PR i BT P M~ AR P

1908

Mycalesis sangaica mara Fruhstorfer, 1900

R R R

P AN Ty S

Mpycalesis zonata Matsumura, 1909

*73‘&)% P i

e R s TR R R Xp
e

Mycalesis mineus (Linnaeus, 1758) ] T Bl FIi28 spif~ p 2k

E Pt Y% Melanitini Reuter, 1896

Melanitis Fabricius, 1807 HRR

Melanitis leda (Linnaeus, 1758) g HHE U~ Ry P g

Melanitis phendima polishana Fruhstorfer, et E P PRE PR s 2 AR 2P M

1908

% % ¥-*% Zetherini Reuter, 1896
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Penthema Doubleday, [1848] Eoi N8

Penthema formosanum (Rothschild, 1898) 3 H R i v E B R
4P % Elymniini Herrich-Schiiffer, 1864

Elymnias Hiibner, 1818 ER R

Elymnias hypermnestra hainana Moore, 1878

L
¥
#

WU P e~ R4 SRR
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Y~ P RE RS R E i o v LT o B AP R
o~ v g (http://taibifitw/zh) 5 F A e g TAL S E oo 2014; 14

2013 -

gz Vet Fip
# Yhf* Hesperiidae Latreille, 1809

+ H YL Coeliadinae Evans, 1937

Hasora Moore, 1881 w3 P

Hasora chromus (Cramer, [1780])

e kT A

Hasora taminatus vairacana Fruhstorfer, 1911 Fliei 3 o EHZERBAFE T AE SRR A R E

Hasora badra (Moore, [1858]) ALY BT A

Badamia Moore, [1881] £2a 45

Badamia exclamationis (Fabricius, 1775) R TN A TAECHL R FE

=3 YTy f4 Pyrginae Burmeister, 1878

Seseria Matsumura, 1919 L

Seseria_formosana (Fruhstorfer, 1909) LRBR Y B2 e BEER & =
oo LRt L RR

Abraximorpha Elwes & Edwards, 1897 LR

Abraximorpha davidii ermasis Fruhstorfer, 1914 R TPz RERHT - RERHF - 18RS
B R X e

# Y17 # Hesperiinae Latreille, 1809

Ampittia Moore, [1882] FrAE

Ampittia virgata myakei Matsumura, 1910 + kFE F A= T

Isoteinon C. & R. Felder, 1862 % A R

Isoteinon lamprospilus formosanus Fruhstorfer, 0 T H ik FAfl F T EE LTS Y E

1911

Suastus Moore, [1881] BEALR

Suastus gremius (Fabricius, 1798) 2 % F ik BAEfLZ Lt~ G B 20

Erionota Mabille, 1878 Eaygip

Erionota torus Evans, 1941 e TERLLBFTES SRS S L E

Potanthus Scudder, 1872 ¥ A g

Potanthus confucius angustatus (Matsumura, ¥ i FAF2ZLBE 0 F A EREEY ST FF

1910) FAAAEF S hE B

Potanthus motzui Hsu, Li & Li, 1990 L FAFLBEREY L EE RFH T H
gy

Telicota Moore, [1881] B g

Telicota ohara formosana Fruhstorfer, 1911 Tt A Uk FAFZBEREY C 2 4%

Telicota bambusae horisha Evans, 1934

¥

+ jx,fﬂi,f:&'f% ISR A \;fur'f% SEFEH

Telicota colon hayashikeii Tsukiyama, Chiba &
Fujioka, 1997

B A U

FAPLITHEZ R AFEFBREE

Borbo Evans, 1949

A Y




Borbo cinnara (Wallace, 1866) FER 2 FAP2ZHEE TP S He i A E A2
FRE REREY EFE BERET -
FNE - N

Pelopidas Walker, 1870 HE P

Pelopidas mathias oberthueri Evans, 1937 W FAP2ZEr A AR REEY A

Pelopidas conjuncta (Herrich-Schiffer, 1869) o S FAF2ZT EF I RF K

Caltoris Swinhoe, 1893 B33k

Caltoris cahira austeni (Moore, 1883) 23 FAPZ I LHA A BB LR

kY4t Papilionidae Latreille, [1802]

J ¥+ #+ Parnassiinae Duponchel, [1835]

B YT #£ Papilioninae Latreille, [1802]

% B Y% Troidini Talbot, 1939

Byasa Moore, 1882 )}Th 1.8

Byasa polyeuctes termessus (Fruhstorfer, 1908) Y L;T’e; A Bk s kS NESSS HFEE
B AEB LSBT SRS

Graphium Scopoli, 1777 E

Graphium sarpedon connectens (Fruhstorfer, F By AR 248 K4 &

1906)

Graphium doson postianus (Fruhstorfer, 1908) T B AR BN E TR RETER

Graphium agamemnon (Linnaeus, 1758) Hpd i ARG E B F TR A AR
FER BN CEERLE CEERR P
B E - FE

Chilasa Moore, [1881] s h Yol

Chilasa agestor matsumurae (Fruhstorfer, 1908) ol U B2 et~ = Ep

} Y% Papilionini Latreille, [1802]

Papilio Linnaeus, 1758 B YR

Papilio demoleus Linnaeus, 1758 TR SAPZHE - FR o H o RFE-BELE AN
FNER-FFY

Papilio polytes polytes Linnaeus, 1758 4 Bk SAPZHE - FB o H o RFE-BELE AN
FNER-TFY

Papilio protenor protenor Cramer, [1775] 2 h ik FAMLHE - FL R REF-ELE CFH
AR ET S PRGEH SET Ea T
D A

Papilio helenus fortunius Fruhstorfer, 1908 Rl B EARAFZPRER KO LS

Papilio nephelus chaonulus Fruhstorfer, 1902 AR EARAFZPRER KD LR

Papilio castor formosanus Rothschild, 1896 ERR NS R FAP2EFY

Papilio thaiwanus Rothschild, 1898 X 40 SAHAPZHH R EA S REFEEL B E S
T

Papilio memnon heronus Fruhstorfer, 1902 < b FAMALHY # Far o~ b~ BIF

Papilio bianor thrasymedes Fruhstorfer, 1909 B ohik EERMLMHE IR RIS SKT L
ERY

Papilio dialis tatsuta Murayama, 1970 TR p EAMLREH BWEL XKWL XD

124




Papilio hermosanus Rebel, 1906

LATBE Y

géﬁiﬁﬂﬁi

Papilio paris nakaharai Shirozu, 1960 IRIRH ik EARFLZNE = wlE

# 442 Pieridae Duponchel, [1832]

#F YL 4 Pierinae Swainson, 1831

# ¥-*% Pierini Duponchel, [1832]

Delias Hiibner, [1819] [ eX o

Delias pasithoe curasena Fruhstorfer, 1908 by EFA Pz FRFL L AERFL AR
FLAETRAFL EFRFL RSP LE
e

Delias hyparete luzonensis C. & R. Felder, 1862 R 2 Op AFIFLAERFL LA ERFS

Pieris Schrank, 1801 o

Pieris rapae crucivora (Boisduval, 1836) PP ops LEEHZ SRR EE S E I BSF G
¥ooLMf TRES TF L AL LET

Pieris canidia (Linnaeus, 1768) BhY 45 LEEHIRARREE Y E I BSF G
Foagipauyi

Cepora Billberg, 1820 % ¥ e

Cepora nadina eunama (Fruhstorfer, 1908) SR ARER S b iy f 2 L g ik

Appias Hiibner, [1819] A OF NS

Appias lyncida eleonora (Boisduval, 1836) RGN O+ L FL g A PRI~ F L L

Appias indra aristoxemus Fruhstorfer, 1908 BN O AR LB Y

Prioneris Wallace, 1867 X R

Prioneris thestylis formosana Fruhstorfer, 1903 s iy Lz L g A

Leptosia Hiibner, [1819] BEGR

Leptosia nina niobe (Wallace, 1866) S NIEUE SRS N SRR VNI SRR St b S N E
Mo T RES F

Ixias Hiibner, [1819] YR

Ixias pyrene insignis Butler, 1879 B iy Lz L g A

Hebomoia Hiibner, [1819] BRH R

Hebomoia glaucippe formosana Fruhstorfer, 1908 fte R oA L Flas gk ol FlL s R A F L
iE

¥ # YL Coliadinae Swainson, 1821

+ # ¥-% Coliadini Swainson, 1827

Catopsilia Hiibner, [1819] BEYR

Catopsilia pyranthe (Linnaeus, 1758) Jm g B Bz Firag ~ L AP S EPAP S Biwidp -
F b~ PR

Catopsilia pomona (Fabricius, 1775) B RS EAESENCE S A &t

Gonepteryx Leach, [1815] PR

Gonepteryx amintha formosana (Fruhstorfer, [HE=ZF gty R A2 A E

1908)

Eurema Hiibner, [1819] ¥ ¥

Eurema andersoni godana (Fruhstorfer, 1910) PR 5 FHRZEPRA S REEPA
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Eurema hecabe (Linnaeus, 1758) 5 Bz EE TP B A FIE S Eink
P RRAE T F B AR m Ak

Eurema blanda arsakia (Fruhstorfer, 1910) B4 FuE Efz EECAEEE T EEHLE
HERIN-EFF-EFax @7 A P
GG R T

% Yef Lycaenidae [Leach], [1815]

2 % I # Miletinae Reuter, 1896

7 & g% Tarakini Eliot, 1973

Taraka Doherty, 1889 87 A

Taraka hamada thalaba Fruhstorfer, 1923 7 A W 87 2 2. Melanaphis spp. w27 §22 ¥ 787 &
Wz H gy

£A& Y- Curetinae Distant, 1884

Curetis Hiibner, [1819] YR

Curetis acuta formosana Fruhstorfer, 1908 A4 i Bz EFE LG RF A

A YL #£ Lycaeninae [Leach], [1815]

Heliophorus Geyer, [1832] P &g

Heliophorus ila matsumurae (Fruhstorfer, 1908) P R Pz LR E

H A YT #* Theclinae Swainson, 1830

4 % Deudorigini Doherty, 1886

Deudorix Hewitson, [1863] il N

Deudorix epijarbas menesicles Fruhstorfer, 1912 T A i ARFHZERET S B AR LR L
SR F v SRR e T MR LR I U
Wi+ L %F

Rapala Moore, [1881] AU

Rapala varuna formosana Fruhstorfer, 1912 F4 R4z 4840 % 0 42 L s F B EfL2
15 P2 BRI ERS o I
iz 5 - F

ﬁ“’ﬁ( % Horagini Moore, 1881

Horaga Moore, [1881] e g i

Horaga albimacula triumphalis Murayama & ;R e REfz 4408 > FHPE2 LRT D Akl

Shibatani, 1943 FaF e EERAFE A IIREF Ly
ZoF ke B h A AR
LEES R RER G AR RN
TR BEPFLPFER G oo I IRk
PrEaR Y T E R

= B % 3% Catapaecilmatini Eliot, 1973

Catapaecilma Bulter, 1879 EW S

Catapaecilma major moltrechti (Wileman, 1908) Z Rk i 2 F A A B A (Saissetia oleae)?. {2 B &%
¥ 5 B & B k uk(Crematogaster rogenhoferi) 2.
B et e

%, % ¥%*% Aphnaeini Distant, 1884

Spindasis Wallengren, 1857 LR
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Spindasis syama (Horsfield, 1829) Z oz ik jeaM o eREKELFL P ALERT FHR
AR TR R o FE R R
(Crematogaster) % 12 3 it %

EA YL Polyommatinae Swainson, 1827

FA Y% Polyommatini Swainson, 1827

Nacaduba Moore, [1881] Wik g

Nacaduba kurava therasia Fruhstorfer, 1916 R L HEESF2 B BFERF2 X % S o~ L
Hiv

Prosotas H. Druce, 1891 AR

Prosotas nora formosana (Fruhstorfer, 1916) A RREH2 B~ 22 &4+ | RIVEE -
BRTTAE S A LECBERNEEEFNT ALY
EICESHE S A % 8 i U L R

Jamides Hiibner, [1819] e A g

Jamides bochus formosanus Fruhstorfer, 1909 e A ik B PR O R R A
FookR A CRELEW S o w F TR

Jamides alecto dromicus Fruhstorfer, 1910 ;‘:ﬁ% Ly A FA2Z I AP BRI AT LG
SRR LSRN o

Lampides Hiibner, [1819] B R E

Lampides boeticus (Linnaeus, 1767) Bk Ak EfzZnE 0 F % he~fBR s 2R A

3
EHELE REFEAENF L

la

NS R TN R (RIS N o

R R

Zizeeria Chapman, 1910 EAyp

Zizeeria maha okinawana (Matsumura, 1929) i il —}3 L2 ﬁﬁ”%? ¥

Zizeeria karsandra (Moore, 1865) B EA HAzZBWEE QT - wEFETE F 24
REL A EET R P RRE FRL

Megisba Moore, [1881] L RS

Megisba malaya sikkima Moore, 1884 2 % 4a AW T AT L FF s RET
Frzoob g RE P20 E%E P LR

Acytolepsis Toxopeus, 1927 ixd AR

Acytolepsis puspa myla (Fruhstorfer, 1909) e oAk 4B 4 L ERS ) FA LT~ L
Pl D F T AP PR wERF S
EERFARFE - HFRF S FAFTPLRE
BLRRBF LIRS AR BERS CHER
LA AL B B B A &
S g Z L B RN & LATT R
“E

Celastrina Tutt, 1906 ol 328

Celastrina lavendularis himilcon (Fruhstorfer, Jmif T A BEFPLFEE; EHLA FoLZaE

1909)

YT 4 Riodininae Grote, 1895

Abisara C. & R. Felder, 1860 ARy
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Abisara burnii etymander (Fruhstorfer, 1908) v BEAER LI A L % s

#:ikfL Nymphalidae Rafinesque, 1815

PRI 44 Libytheinae Boisduval, 1833

Libythea Fabricius, 1807 [ 3: ¥

Libythea lepita formosana Fruhstorfer, 1908 C Qs S 3 TR T A S AR Y A

sik-I; #£ Danainae Boisduval, 1833

sri*% Danaini Boisduval, 1833

Danaus Kluk, 1802 o> o8

Danaus genutia (Cramer, [1779]) B Awpeqla LS L e L

Tirumala Moore, [1880] §Fih

Tirumala septentrionis (Butler, 1874) )R T SRR SESR L

Parantica Moore, [1880] g

Parantica aglea maghaba (Fruhstorfer, 1909) Kt AHF L REE TP E

Parantica swinhoei (Moore, 1883) B0 il A RS KR

Parantica sita niphonica (Moore, 1883) < Fmip ARl L EE CHE 4 W

Ideopsis similis (Linneaus, 1758) 5 T bk LAEpefll MR

¥ g% Euploeini Moore, [1880]

Euploea Fabricius, 1807 ¥ g

Euploea sylvester swinhoei Wallace & Moore, A Al X4

1866

Euploea mulciber barsine Fruhstorfer, 1904 P oAk FZBH R UE RER SRR A E
PR A APl B S BT

Euploea eunice hobsoni (Butler, 1877) [FlAe % i AL AEFRR B ES TR O
&

Euploea tulliolus koxinga Fruhstorfer, 1908 o) Bk Ffl2 A

# Y #4 Heliconiinae Swainson, 1822

¥ % Acraeini Boisduval, 1833

Acraea Fabricius, 1807 LR

Acraea issoria formosana (Fruhstorfer, 1914) Y R FF R BTF R K K ok
b

)% Argynnini Boisduval, 1833

Argyreus Scopoli, 1777 ¥ PR

Argyreus hyperbius (Linnaeus, 1763) ER Ry FTEH)PEF FRAEE FEFF 408
Foird ¥ - 4BYF

4 ¥ Heliconii

Cupha Billberg, 1820 B

Cupha erymanthis (Drury, [1773]) F ARk N SRR S I R e SR A &

¥4I 2 Nymphalinae Rafinesque, 1815

¥4 Nymphalini Rafinesque, 1815

Junonia Hiibner, [1819] B ¥ 8-
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Junonia almana (Linnaeus, 1758) P ok i EE T EEE NN R N XS o Y
FokEE G SWEPLGE A
Junonia lemonias aenaria (Fruhstorfer, 1912) S PR B M Bk ALz & BRI 7T

Junonia orithya (Linnaeus, 1758)

F Pt

B2 8nhi iy dnfrdany; §
B2 0 F A

Junonia iphita (Cramer, 1779) B gt A ERF2L LR E -FHRIF T ESEL 4R
BE~NAEkF R

Kallima Doubleday, 1849 BEUR

Kallima inachus formosana Fruhstorfer, 1912 = E ERf2 585 E RES 8 F

Vanessa Fabricius, 1807 TR

Vanessa indica (Herbst, 1794) + bk B FE R AR

Vanessa cardui (Linnaeus, 1758) | ki LT HFPLERF D R T F

Kaniska Moore, [1899] ARG

Kaniska canace drilon (Fruhstofer, 1908) T8 bk b REP2 S BRERRESY S P EFL LB ERY

Symbrenthia Hiibner, [1819] 332

Symbrenthia lilaea formosanus Fruhstorfer, 1908 R bR ERHMALFER - BEFR AR wEF
T~ KR~ R EL

Hypolimnas Hiibner, [1819] gl

Hypolimnas misippus (Linnaeus, 1764) PEER S i BHEHA2ZERT 2RI RY

Hypolimnas bolina kezia (Butler, 1878) % gk PRI E FEF - AZE HEFHLEER
ToFEE AL EES ALK TR

AT 4 Limenitinae Behr, 1864

< ¥ 4% Biblidini Boisduval, 1833

Ariadne Horsfield, [1829] R

Ariadne ariadne pallidior (Fruhstorfer, 1899) P g < 2 '

S P% Limenitidini Behr, 1864

Neptis Fabricius, 1807 b 33 )

Neptis hylas luculenta Fruhstorfer, 1907 B IR B2 BE - FE LGN - A E L5 - B
EoFTFLXFE S mER e HEHLN
=AM 2 R T LR

Neptis sappho formosana Fruhstorfer, 1908 BiE: 3 35 B2 HH R E A R E

Neptis soma tayalina Murayama & Shimonoya, U AR TR O R &M ¢ e Faifsd bt 74k %ﬁ]

1968

e Jn]:ﬁ ERAZ B N EL £
Eowe ik PR LR E RE 2R

I e 9% SEINY 8

Neptis nata lutatia Fruhstorfer, 1913

So ¥ TRk

R&at e esFifid
Eh - w4h s AP g

TR Z L3 R

FEPLERRE

WM ARFHRRFA A BE S SHE
fi’ 1\4,5;1_,@ _+,f_Ly ,é_%' ;%‘/ﬁ”?fi’}’“
Neptis taiwana Fruhstorfer, 1908 i F TRk WA R E T BEERp -

g~ LB
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Pantoporia Hiibner, 1819

¥ 3.3

Pantoporia hordonia rihodona (Moore, 1878) & Tk S AR S S B M B B

Athyma Westwood, [1850] CR3 %

Athyma selenophora laela (Fruhstorfer, 1908) B e FEMZIEET S LABHFE S HF - REH
b f4 4+

Athyma cama zoroastres (Butler, 1877) B ¥ R SR B9 GE R EEF AT S wE &R
7

Parasarpa Moore, [1898] (532327

Parasarpa dudu jinamitra (Fruhstorfer, 1908)

P

LAz g

ST Cyrestinae Guénée, 1865

Sk i¥% Cyrestini Guénée, 1865

Cyrestis Borisduval, 1831 S g

Cyrestis thyodamas formosana Fruhstorfer, 1898 e B bk Hfz AEER R WE S TER B B
EBHRE GBS LR BEER

FF i yt-I- #4 Apaturinae Boisduval, 1840

B #%: 4%-¥% Apaturini Boisduval, 1840

Chitoria Moore, [1896] ViR 3N

Chitoria chrysolora (Fruhstorfer, 1908) &4k TR T A S AR P A

FR YT 1 Charaxinae Guénée, 1865

g% Charaxini Guénée, 1865

Polyura Billberg, 1820 E g

Polyura eudamippus formosana (Rothschild, 1899) | # & s b B2 AL EHE P B kS
FrA~ERE D R B EEY fﬁ]f’;
A

Polyura narcaea meghaduta (Fruhstorfer, 1908) OB R b PR L s B B B B R

B § #3-% # Morphinae Newman, 1834

%% Amathusiini Moore, 1893

Stichophthalma C. & R. Felder, 1862 H BB

Stichophthalma howqua formosana Fruhstorfer, BIRa BIERZEE A AP T 45

1908

Discophora Boisduval, 1836 BE: 1~

Discophora sondaica tulliana Stichel, 1905 > TRk FAF BB CEES B £55

Fed-I; §2 Satyrinae Boisduval, 1833

FR ¥+ Satyrini Boisduval, 1833

Ypthima Hiibner, 1818 B RUR

Ypthima baldus zodina Fruhstorfer, 1911 o) PR FAfL2ARE L F R Y

Ypthima formosana Fruhstorfer, 1908 ¥k i F AT AEY

Ypthima multistriata Butler, 1883 R QL F A EE ST R EREY

Ypthima esakii Shirdzu, 1960 ST P i F AR ERES TR W ESE

Lethe Hiibner, 1819 R

Lethe europa pavida Fruhstorfer, 1908

Ry

F AL FEA -GS S
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Lethe verma cintamani Fruhstofer, 1909

EN 3 N 3+

F AP * A

Lethe chandica ratnacri Fruhstorfer, 1908

WOR B

Fos i

Neope Moore, 1866 353
Neope muirheadi nagasawae Matsumura, 1919 re i P A AFLBB FEH RS
Mycalesis Hiibner, 1818 B Ry
Mpycalesis francisca formosana Fruhstorfer, 1908 T B i F AP FEAE S HrESE A EY

Mpycalesis sangaica mara Fruhstorfer, 1900

NI R

Mpycalesis zonata Matsumura, 1909

SRR R

Mycalesis mineus (Linnaeus, 1758)

TR A

H R 4% Melanitini Reuter, 1896

Melanitis Fabricius, 1807

)

Melanitis phendima polishana Fruhstorfer, 1908 B E R FAPZERES T SBEREY S FE
gL BE

|1 F% 3% Zetherini Reuter, 1896

Penthema Doubleday, [1848] b

Penthema formosanum (Rothschild, 1898) 4 ik AAFLED CEERD BS B FED

4% ¥-*% Elymniini Herrich-Schiffer, 1864

Elymnias Hiibner, 1818 S A

Elymnias hypermnestra hainana Moore, 1878 ERAER IERE =S TE N Bt SE i SR I DL SR o

F o F WS RS R EES RS
RTINS - R AN

131




132



IR ARRR

- ~3 4 R e

(—) & EFHR2 B p P RFEE S FILATH
FRORF o @ s & 55tk g
Bl e BTk e LI R T R
HoomfkFRE

E#L 23 ERyHL

YR EET ORISR L E R 2 A 3Rk
¥ e BApy FehigmE Bl
ERT LME FerpF KR £ R g o

AR kA § RO B e sk
B¥5E fRTpER ki > £ F LED 4

R

E#L 23 ERyHL

SR

(-) "RARBERE  (FEPHELERS
) AL Semng ol

lok#2 (7 A2 <A RBELF)LT RS

=R

QAP B RN L E T b BRI (TR

3. A LAIA T AANAEATRE B 4o

BB AEREHE V4

2. Pz )F ey

?F
A
5
e
i
(\x
h
bl
—~

W2 BER ) BREBLEZ
47435207 A2 B hr sz T

FRERMSFLRG R LHE > § R
2

PP Y 2 it E R - 3R

(._

LEBL (2> ¥t

R

g

o

o

=2
Zém€é¢ﬁﬁ%ﬁ%ém
R AR E DD RfER

P AR A ut e L
PR > ¥ b k@ ARG
BERYREAG o
3&%jEEQMS$%$E
R
AERFARLIEE
= ORE
FeoF VAGWEY i B h o
fie & i3

R L B

LA R
S ook

(2016/05) ¢ 7= & & A

I ¥ A4 2

133




M ARRR

FRFREAASG L RS
AR DS T R ¥
PLEFe LA E2L NG

LA

I AATBIER T o

(Z)E 25 uHcd iy~ A ARE P g | Rarg Rk > &Ry
EHFVAFEGRL NE PP AT L
B2 L2 g JRikPp s P P aER A4
Moo

(COFVAZAEA 5 A8 PR | e 029 Uirh & Bl R
ERN ARG 2 HRFLK NP fOP it B o
FULAD A NTEFLESR S TSR
BRI A ARM R gt e o g
5 PRI o

()4 PR RS T RIS S > RO | Rt Bk Y R 6
KPR Z2REIBFFHBRBE AP | HRLEBE 2L 2 %2 BE
N KT SHBRE A LB Ep o

(TOHCHRBE S AP > FVARGH BT | ¥ 0 g VES RGBT
PRE o A P AES S NS S Ly

= RLRBE:

(mD)FEFHI0F > P ARG P8R | Rurd Rk 24 23
AR ARMZ ARANT AfEd o 2 A3M | @ o

DREE R I T R
PERIT & 1 s 0 £33 A F v &

=

i=E]

7

134




Bl
s

=
>~

A

RHE LR

(=)

L)
R

¥ Bl Al

(R SR A -

PR 7% FReF
S R TR

TR e
B T A L AR

£ zﬁwaﬂg N > ARBA G AR
KRR A L o
()RR ARt L8 X IR i e AL o LA S
FERRBYSEAIR  E R SR | 4 Y ARk BN R
Pl A B ARY AARD FAFE | A BERID ABEHET TR
AR SUE-EEE S RRCE S
(2 )sg Bl 2 g kS 8 R A5 0 B | it B2 ypn o

B B URR A
iRFISE - I

AN AR

(T BRI AL KA v > FIp JpRF e

TR AR 0 P AR

2
R %

?i;‘zE‘_ T F% g_

SR

PF o g AR R B el e B e

x4 'P*'-be ’ lléi EAN R 3 SN

=~ 1% R AR

(=) AFL 7y SFELF LA (RMEBEEH o 21 o

(Z)F2F5Ir Lo g (25 0 1922)2 (P | Bt Rk @ 21 o
@54 1986) & LA~ 24 Tz &
:"?- o

(C)OFLTFIT &S 46 TP R | R#L RaEsk o g o
B i T EE

(z)FEFTH16F > P Rl P > AR 4 RiEk o © adpe L
BELESE a0 Up BT RIKE R T B RIE A L BB AR R
PR @ % 2 2w o Y A®EPRIIEDE | 4 o

THRE R £ L AR S 9

135




IR ARER

HEH v

P

(IH)FLE5% BF " BIFRER L ERE
1% ¢ (APHA) 2 #%- 2 = ;2 (Standard
Method, 20th edition) » #* %% QL;M

&AL~ Y :“F{\,J_Lgi o

B#L %

‘L@JIO

(= )FEZLF 5 1 8?‘?’”}5?&? QA/QC z- T #rx
BB : THR

BHL R -

&
TN
=

o

CORLFTFVIFT AP RETIET | Rt B2k ¢ B o
2o mE e T LR > W kipEEiTL TR
| (reproducible) @ 7% T B A&
(precision) °

(MFEFFI9F P RINEPIEVEF & | RBE B2Hk > © 21 o

Bt ®e s i TREWG PR & T30
BH&*2 | (Method Detection
Limit;MDL) o

(L)L FT %247 TERFAE o BB
& F?Eii@)iﬁ%%l%ly

-

E#HERER e

[
&
=

o

(-O) kFHFzMP 2Pl FRIFEY
LG NC TS

EHERZH

[}

&

o
o

I ~FRBRPELRE A AT A

j\?\?é?kit&/&(\:%ﬁ /?b‘*ﬁ‘fﬁ;ﬁ’yki‘é&
PR fEEERS B TR R R 2B
5 kT A LR AT - LE T

7 Pl R - A7

EHA g H A o Y 2

AR EH R

P AT PRE o

5\

A AATARPT UAT R TR

R P B R TR L A T A
Bk e

E#LREH § ke

ROTRE Y B G R RS

RS A

136




MR A RRA 3] 2
S ABTARPTUANPPRE TR

PR RRTEEELERETRLN L
FERBHRES AP SHBER - 5 FFR 2

givs ?

FEp P ERAFI AP RE
ZoHPlE S ok B L EER
PTGt
kiR R F o

M FRBREELARERIIFRT P S

&'ﬁ%’?ﬂﬁ”’xﬂg/ﬁ& 1Ef'r]0.{:f:rr14
ERE o RREGOTH B LB
EEAA AP e AR Y, T LREES

AL R e d b R s (TBN) 7R

P

)

F
=

B oUEEEARAD o BILD P R R4
TR

LRZR ABEELE
44 5 e (TBN) 7R 2

SRR AN S

w

1~ FRREELR §Hah F o
A%

CRAFELEDETARET BPME AT

¥ o

\*ﬁy

B Rk R -

SRR Y'Y

AETERSHES AR T 0 S ELD
ATk A AT IHRFEER 0 F S ik

B2 REE R E R o

SRR - F-2F T

ERE AL IRBEFT 2 R

[ B3 FITE R AL SR o

FE SRR I

Lo AR LER

GOEY
B

FERTRL A B R AR
i ?—}il\—‘?

r“‘ev \
E LA

FEES TR

(= )Liéi‘a%ﬁ%%?% KELP K T FEwpF o w0

FEES TR

137




hAARRR

T RYELE AN G &
Rl %) -

[ QR T O -4

AR - Y= 3

('_ )75 % Open Data ’EL’E%J#Q igi}%’i‘ﬁii
ﬁg%“ﬁﬁiﬁ%%%’ﬁﬁﬁag
e FRES @P}1E\_]"r?$§_€\,i

%
(\x

B #H

Rt o § pyem

(Z)F HAERRERT > B2 H
TS L ER- SORIS = EN -,

o

£ 4

Rtk o & pyem

ZWA L RS FEMEELR

wE D

£ ¥

Rtk o § pyem

(: )E%‘?l\:}ﬁ")g‘ir‘g Q%T%Béﬁl f"’*"(‘&\:". %‘
MR FLE)R KFT R AH TR

B A RE L

B #L

PRI

(= )Fﬁ”g i‘f(a’x’;f,g, l7_;{7€ R

liigﬁﬁ)i ’ 3;1»]3\ R ﬁ'@ﬁifi-ﬂ f’r

B #L

Rtk o § pyem

138




"iték =

" LR AT R

139



IR ARRA

SEEYETE

C)EES a2 BAT R AHRERT

LR T EREE T G R R
RAck » FRRS G

LA BB TR

Jlﬁ”ﬁ/ybq’fﬁ"—] ’ %—_P]_ o

2.5 %8 Hm T o FlE e A BIER o RN

A EF blde i p36 Act add B AT pTl A 2.

FoivON P AL ARIESREL KT P 5L Rl v
$HA4TE p81 A (- )F YR EE et
5}’, °

345451 2 k> o % (2001 ~ 2002) + 38 ¥
(20032004 % 2005)~ £ % (2006~ 2008~2010) >
Lai et al.(1998) ~ #%22 f#(2014) ~
AR FH ARSI GASL 35 A D -

i % (2006)% -
4p31 K2 EMAAE S 42 p38 £ 3-1.1
RISIH T4 7 - & o

5.8 3-1.1~® 3-1.372 % 4 &>

;—%——‘g{ TRV w:i o

1.p31 #xif @ 2 A 74 &2
B g p38 £ 3-1.1 B
= FEE BB AN ERAE K
2.AEE REEF A
DNE Y FALBTRESR
i H REERE

3R AT R AER & TR

fiflA: 53\

AN
ARHELAER BT o

SEMEREH < @D -

2HGE L RGBT 0 g

J/'.‘i. ¥ Eb ‘.9‘/2‘ j#j”_.ﬂ ’tfp‘lﬂ'-ﬁ';;% ‘?

3ApUEINA 2 p8A WHE R T B F ALK B b

H 0 B s 0 4 H p63 frach B
%oz 11 A

g o

IR

MHEBU I BRE S

2EWMEREH £ 0k
R R %

fH-B 5 ok
HERE2ZZ -

140




3w L BB T i g

3
RTINS SR T o SR

<M

B A
o ¥ & AEIE
B2 CBEEWCERBES)
LEN) AR T TiRiEde o ¥ ¢
BE3SF A fE g Bt R AR 2
BA KPR RN EF A
EIPRCR-§ - B A

Lok R
g R 2

A v

p i@

BERR G BHLAMRE G -

S

[
W
=

Sk R aEk o

(2)F=% b gRhesr2 L R EREA Y 7%
TBIAS s ERA IR L P o

B R gk o o

(-
&
o

Z~RLARE:

(- 53 TR EA B2 2 P A2 9 -

BAHE A &R kB F\E\#’fé_
F"K%éb PN R Fx
PR BATLATR B o

(= D84 k44 fE 2 by i
’T‘:,ﬁp £ —L’f_é;)ﬁ' y > ¢ ;F ﬁx, ;,Jﬁg
4’;’ o

RV R L i S

S

Rkt BERyFL Pow ik
BEFRAOT R LR LA
TREYYZ AL L fd
A REEY c FLRAER
Rt o ERMRA CHER
(BWBEF) 7 F ) Ao
s BiRtES

141




(C)emilpkas v BREES - 24
ﬁiﬂfg*ﬂ ) ljﬁ[ i\;ﬁ_éﬂa Aio

a

RET FERIPFILL

T
Yefd o KF) D G I e T

|\

53 o

(2)F Va2 e 7 7 AFEKLEKE(T
yﬁ§>’%ﬁ%%?%¢&i’*éﬂ
(p45~46) % % g EX Aot S

7 R WS W
g fe2?d nd % ST o

FEDAETES G HEKE
Flpb 2 ¢ 2 HeF b oG 2 ER2
P/ EER Ao ERD
& i 7 HEE

B oo b3l AR it €

Z_ et i

£ P e o

-~

(7 )pb0 = # ZEZE-H i@ f (7 5 7] 5 f#
WHT E B A
BeAp B 2 4 R GRS o ]

(5 F TR M s R 5] Lk} B

ERMIED &% 5w

FPadagd LR Esaibhp
PR AT T BEAR S AT
EF LB B A
TRAE S ARBRRZ
- ARTERAEEFRE
oo MR iR 2 F o

(ZOUREA LR AT s A2

B Y v LR Y g
“LELPIRETRANT R
SRR ol R
FACARRERAFR Mg

TaiBIF” ch

LRI S LA A
L2
= ~ 1% R AR
(D&wF - Tigg ) Bzr s TEXN o | Rg iz ¢ B o
R NPT RIE I X E-RTEE
c)%im*zéﬁ’i%%¢%1@$0~ RME &k B -

3 1y 2 b
A4 M S

’%1‘

1—;"

2 3o

-g;’ﬁ ?oo B4

> p8h 1T
Tz D(% & 2 1992)

(® &4 > 1986)--

142




(Z)pl2 Bz >FERBP 3403 £ 3 i
Rl Lid o L L o Fobo pf @ oaryg
BhpM2E L B EY RAANSE
(italic) o

E#LReH B -

(2 )p28: %= THmAE Bzl i "T#H%
B > 2~ % precision; %1 7 3
Frok ) kgr i TRl &
Fos 2aa il G madk iFai itz
TRE BB T imagkRAs
52 £ B4 (reproducible) &

(reproducibility) ;e

EMEREE D -

(I)EREDAFLTHF RE2FEZRY | RML 2% o B o
B g5 d R IR o

()p29 &k &2t R B 1302 72 1 RHER Bt Bk ¢ B oo
(Method detection limit, MDL)p¥ » 12
"ND, # 77 > &z i%ip|3E 2 MDL »

(= )p67: W 3-3.1 ZF 3-3.2 2 ABF W 82 | mopt Rtk c 20 o
ok Bl & Bl 5] (legend) 177 e

(~)p69 2 p70 : B 3-3.5 - 3-3.6 2 W3- | Rat Atk b o

3.7 2 By otk | = v 4w 5 e/ o
A (ug/L) ~ 2= (m)& fiese/ == (ug/L) »

(4)pT2: % 3-3.2> & -RERAE2 TE >
Byoocdied 2 R E E R EL HF AP
Fe¥o 352 Hrpizri/of
(mg/L) » 32 p73 » NH3-N @] &2 MDL &
<0.1 mg/L -

C
&
o

RALR2H o

(SOpT3:Toms, s Traimma
PO4-3-P ;T E %%, Bt 3 TE %3

a-°

C
&
=

o

EPL R«

143




(+-) pi5pl9: % 3-3.3-%33.7% » &
TR@s)ZE ki x5 (uS/cm) 3"~ %
BE, BBE G TSR,

FEY T SE

&
TN
=

(L) BARZEE > FELR LA >

PlhrAB gz FR o

BHLREE

[}

TN

=
o

('L—:—> Fﬁg‘“'&—?vz\/)iﬁfj\%‘r _%gg; ’?IFJ_

Himz B ka7 AR b ok

FHAAE L% 2

RALREH ©

&
&
=

(Fw) BEEP O PHBEAAFEAR
PERGED ¥ 5 kT b B R

S

[
W
=

Sk R aEk o

P R 4 F/Iﬁ:j‘

()F M TAL R Tk e g b aarh

FE - AR ISALSP DL WY

Bt kAR d AT L
TRAEL Y22

(C)rZp b B s AFEI AL L7 25

s\, B
'5}\1%/—%@?

TR BER AT D RTG
EX RAMEEsfT "4
LHEEA ACE DA LR
HAD B BB A L RE
RAP AT A RFRLAN

L= = ¥
T T5 o

Ia¥RMPIRAE

fEAERARZEZRLL > T35 10916

331385 A4 24P ¢ EPFL P B ¥

AREPFRAEY ER T HREETF L
LS R A hd BT EY T
];J\—-—ﬁysi o

BP0 e -

A fFRRBEELR EHBASENT
ﬁglﬁﬁ

144




kA EREERE BTG RS R G
Al Gk 2R R R R 2

AR L (R A
£ RIS A R

BB )R g ARG K IF
FARCRE TI)3 60 108 i 5

£ ORI PR 2 R B

S~ FRRAELAFEHBASHBEFEE R
K21 ek

(- )i FHERAFERTF2M BT IR
=9
=l

| ')-%—?P ’J\’Fﬁ

‘J"J'F %";}F‘_ ¢

»T*UJ\’F'? ’/'Jgdfi
Wi
EAE SN0 BT A S
KA AN HIWRBE L AL AT
e o fomE kAP Bl 2 v
e

ERELY

(SR AEREAT FIHEES - LF G4
P 2 Gk gy ] 7

rAEREPHFH E TR
Ao F VARSI AR
G REE T PR EE
%é% *7"?* ’]ﬂl«”‘/r'?

oL gch ik A o

2. ¥
[

AERTI BRIV ABRF TR

% J\?"K/P |92 J\?ﬁ:}%ﬁ%ﬂh, BT AR
RAIF 222 Tp v B RRKFEERT ) P

2 ERET T R o

L FRBRBELR G FT LFRT O o

(m)rFeGFHEF A SRY UHINT

B Rt 8 R -

145




(= )&% Open Data ihk% %% » p o A FoH
Bl EEa3 Vol ERV U2 E

T3 EEEE

R fEd o Ry

(Z)2 @A
£ P FRAF® RN AL T H 30T 0 1

AR AT AREFABERY o

AEFRA R SR

TJH—

E#L 23 ERyHL

()M 35 EFTH B > F AFTS AR DA

REP TENEREEEFAERY
drgFd s AT OB > Ty

EERFIZEFTF

EPTA R

Rfe
APP e 3 -

E#L i Jryat -

Y- R -E R

BRARTEFE R TR DAL FR

E#E SR SRIHL -

Lo R RBRE

(<) ERABF VAR L

B Rk e

() AL H 2 4 F4H 4
oo ks

AP PRZARG
o H g A AEZ B Y
‘»’;,\/,,\-,z',:sai,ri; 'Jr“FE?/‘;;_;,:EFgg HLos 1y

IPRROEY S L

BP0 & e

A X

(m)EZRAPFLH2ZTROIET LD -

B P RSk R -

EEEEF TR N F R RN FIEE
H kR A A RS S 6
N EAp Fﬁg VSRV

o3
AN R R,

]
PR Y- TP

s

E#E fdd > JRyHL -

(Z)FEAFE N ERALST R BT A
7 F

ELR 3 &y -

146




PR ENAR A ER L5 LR

(‘Z:)?,i‘ LH R R EY X B E iﬁﬂi}"‘_\ P

FLoo ) F A A }f@;fj_;rl] o

EME Rk & L -

%

| EPE R A RyEE

()2 H v AR pF > H IR kR
ZEBEE B RiER o E AR %)

E#L 23 ERyHL -

(C)FIR A FAERBE R T HBIFL ML
oA E R EF S ¥ UAR
fﬁ:iiﬁzééi’ FIRREFE ST E

PTG L AL £ .

FEES TRy

147




e =
" RFLIAALT F

148



IR ARRR

ST Y

()P L ELLTRBANRSZ T FHRP F

Bl E LM T -

BREE R R L M AR LT

R e

(=) Rdp e

L3R 5l® 2 geis A7)~ 3 4L 2 4o p39 #f
iy % (2001 2 2002) ~ 38 % (2003 ~ 2004 ~
2005) 2 2 % % (2006 ~ 2008~2010) ; pd9 “4c

Lai etal.1998 ~ smgzpr 2014 5 2 2 pl10 #7

oz 4f % 2006 & %~ ERL E- A PiGAT A
DARZPNERT I ALK LR AT
EHRE - R

3. M~ (B SR B RHIA

()&% ~
IR EiE(H A )

R SPEIS 3 NN E3 - o

FACEE) -

(2)#3-1.1% 22 51w s S AR FfE - T
FieiLie K pRABE RS G 8 0 1 R
LRa1 o~ 2 2h & fd g‘aé |%Fﬁ<ﬁg
g2 His i By sia g o

4, F L B Eigik % B EHIte

(DP FA 233 $5(5234T)  fav 7|

% % F'}‘ BRPELANZ(EHE 54 e

A SN (OR

QD Be25 26t

p78 % 3-2.6 * § -2 %

Jo o

=

EHEfE®k > HgE-

Fr 50 ?)r?ﬂ“% DINEEE U

3. 2 xE BRIt %
4. F L[V D WL E G

SAKBIT BRE LA
R Flwmg e tH > U
FUBO S T ARE G R

5. ¢ kA iR %
;*,;;g,d o
6. © kE fiaEkig et %

,«g;;e‘,cl o

149



http://www.nses.cyc.edu.tw/html/fish/__43.html
http://www.nses.cyc.edu.tw/html/fish/__43.html

(DA EHRAR 2> TihaediR, ¥

(32 pb7 % p69) -

5. [ ihEEk ﬁ*ﬁr’%%ﬁﬁﬂ’%

- B pll)g §F L fites 2z Ek 1(L

pl13), ik b 2 1 2

6. L7F1 (T3 P & Ri2BFA AL TR S 3%

TR FAHNERE S BRI mp 3

(E)FHEISBAERBREYT > > 6
LigelraiRzp 382z iR E-
K o
zﬁwﬁmﬂawﬁ’ﬂwmmﬁ@r%%
e o©

QP HIFEHE 2 v HE - Ko
A2 AP FELAF BRAMG

AR AN BRSPS e AT A
B LE - R heR AN LR LIBAM
Wrg2z -

6. B2 fa 5 > REPRAE S EREB ST

PR EHEFTE

R s Ry

Z~RLARE:

(m)AZFHPIEFLVHSER2 - 0 » L
B Mg ARE R Pz E R
NS NI S - B EE L - B
N P RPERR 2R AN R R

ZAL AR ) PR BE ~ PR D (5 T

/!

EF S AL E SN S

ro
7N\

(

“m\ﬂ
ey
St

T L O
%iﬁ% F\ o

150




L)
<}
ke
-
oy
‘\%_,\
~
g
il
3
=
G
¥
.
e
5

(COFBHHRET G Mo ERE F ALK | gt Rk dmype -
TR R S R R S B R
FREEA 4 F 20 0 T AR AL L PR AR
?;_\3"‘?9 — W E]?FK,/T‘K/\ ﬁ] ggb%]_g""j9
- PR BFET e 9 X HITH IR
ﬁ;FL o

(Z)fFR AP o N B2 F L0 2 Wl F | Bt Ak & Ry o
PR R R

=~ 314 f AR

T IR R Y TR Y Y IR
WAL L GL %w’m ERHS bl

doo H B EApE BOAE S R R
Wﬁﬁo
(= )kF= B, Eg: i TERAE e R P

(Z)%6F HE2F Gy =2ei7 5%
ER R I S LR L R ST
A, BB ToRERET A

BHL R 2 e

(2)% TF HEF > 6lley 9 F LA
BATRBE e BB S TR

BPL RS frp -

(I)EHER (7P 2L 28k E* 5
-@J°

EPE RS pys

()% 5% : &#k% 1 "Carlson 4 #Ag%
B®, &% 5 "Carlson 4p #icig %t
Bl e

FE SRR I

COF 2T NERE FLd - k1

i

BAE R i .

151




a5z BR a2 pliksE-
(4)% 31 F .

2F 12223 2mM TRy, &
R CRRLE A R R

R fEd o Ry

SR EH 0 - R

hog

FLH B AR BT

B2 R E o SR E R0 AT

SE L F 2 Bk b AR

E#EL 23 ERyHL

J‘% '&FE{L%E

(-O) %497 : 4

FHREPA Vi
&
Kl

Z 3-2.1 k2 FJc MLai
et al. 1998 ~ & 2014 | 33K 3t %

E#E Rk f Ry

Je o RS 5

- \“
1‘“%

Frgdm o W Fark oo

3E3%$ﬁ%@1ﬁ$%£ﬁ_@ﬁiﬁgaaﬁ%ﬁgo

(- =) %%ﬁwr4@%ﬁ&mi@w
=

"AE R R THE
Foovch E-

RIFE P Ak
Bog Mo

Bo gt o KRB E

BB o R R By

Bl RiEHE >~ KRE(CC) S ®T R
(pSlem) »

(-=) %91F M 3.312MH3 322 %

(—2z) %927 > B33 3 twmmp
2017/1/1 = 2017/2/1 »pH R 2+ 2 &

B xR

9.5 Z R 5]

BPL RS e -

(-7) %932 047 :®M3-3.5-3.36%
3.3-T 2 4 4B it + 8 = NOs -N(

g/L) ~ Transparency(m) Chlorophyll-
a(ng/L)

FE SRR I

(-=) %96F 433> %% A& (uslcm)

B F itk f T -

152



B 2%TR(uS/lcm) -

(==) %97TF ¥y 37 "7 &fka

B s "o sE-kEE .

E#L i JRyat -

(= ~) %98 F @ % 3.3-4 53k FikiplE

E#L 23 ERyHL

FLI109F + % 3-3.51% 3
3. 14 2 p|3E KR e thkirE = o -KIE
(C): ¥ob > AREATEPT T g
SV - R o AR T BRI
Fep oo BRI R R o

R f s Ry

(ZO0) % 1B F t3s- 3= 542 k2 g
B mj-lzr'lf—iﬁ%;ﬁ—_ 2. ¥8 > 11 E )

E#L 23 ERyeL

LR P HBE ¢%ﬁaﬁo
(G=) APHEABSERMBBLE | B R R

SILEE - SR EMTH

r~EREER

BAE Rk & ErpL -

(= )F MLEF B &8 FRIT P at Fite
?ﬂ,@@%%§%ﬂ°

E#L f2d JRyeL -

(Z)F B> &G FapP L e gz F %

%

FL o ERT 4~ BB 0 TP 2 o

~m

EH#EREd > i
IR e b LR LB
LRl EAG NI

(Z)FLEIRNANMNFA- cZRFLIPZE
PHE B NER R RN
Bl — AL r}a,—?;gv_ﬁ s ek ngﬂgfﬁfé

FESE R T

* o
(2 )+ TR EAPFEE 2 H3 0 5 EE4 EA#E B d o § RypL o
l,(l/éﬁ o

(Z)F 31 2o MR E S 2 e > 2

desg 5l 2 MR o

B f ek AR -

153




(

STy B T

FoELEY Firaip MR Y 2 ik -

R fEd o Ry

-
1

3

C FRELELR E R AR

(-

yRkEABE
7350 em¥50 cm * ) BEEFR L 0 1
RIpRETAL  BRAEZ 274 n L RKE
ARAERFAT LT RIS A
FAFREFRILMRTATFLELT R

BAEET

/Fl }%f_%-} *ﬂ 2R L 1 El %FL"

AR HRA G
B B

WERSE 0 B 0P AR SN

At fE
fa gl #
ph A
i Aok 50em*h0cm = - T B
BEF2ZIWMENENLE S PARB SR
ﬂa%f%ﬂﬂﬁw%ﬁ%$
e B ORE KA & 0
Biekro Ry
=

(VS N A N

(=

VKB U R EF A R
AR LAk

LR T
B Y- 0 BB

o2 Eawp IR HPF-F
B f A8 /ﬁ_ B iz E R \,Ep’j\%-i‘?\@
e T i7@g#+ Lk 9

AP A RO A p Y Rk
vRlER G B Ries o Rl LT
| A fhek g
B 48 ok T 28

ST B Rt
PO EF) >
THREBFGETT  ELR
AEHES RV NET R R
RN S R LA S R
el i'kfﬁﬁiéﬁﬁ“fz“yﬁ"'}
ARG N R

RS-SRS SR S MRS RN T A
FHRERZ2 2 ExRT 4 LR Re RN
kb RS Sl

R E B 2
EaFo kAR FWLA
B

=R
51

Lded MLt o 23

154




44 B

MEEILEAMZ L R X
Feny TP A RERIBH

ﬁ%ilﬁio

(E)ESED T b B W8 FAFTLY © AE
B LF ¥ B FE R 2 E
GE GRS L BT TP

@i%/k‘f&j‘?gxgx-l%? % Lf‘fﬂ
’% %\'Frﬁ'——& N: \ﬂ%ﬁ&\?iﬁié%%@io

BE#HE RN -
A FH o B E R
2 & R oo T RALL R IR R
* IR SRS Y AR
B R Eenfad > B2i-

I

AR ﬁ SR e AT A
Paa i B A iR &

g %
T

L AP E R A
BRFMHZ B & F

B 2 AR -

155




SPLIER 3-8
ERE =

ﬁ@(ﬁi)»%wg
TP RE I ATH & B 6 (R
FOE ORI kAR Rk R L) AR
UL HERL Y kg
12016 & AT RN wAR P 0 HokE
D] F R A R IRFER A 2017 & 3 2
A A B REORE S B AEEE 2017
£ 8-9 " BE ek Gt P RAEFHH 2L
%ﬁ30&’ilkiﬁ%i@+g@m;,
Hepr it LML A EE ] - ”
SO 2 SR L I RN A I S

Bk 2 adPERBHIE ]

1.3k

T ARG A LR
¥ e

’ﬁﬁ_"‘};

ERENET-8 T2/ ol fainr e i
Bo P U Bk 2 TRB T o iERERIE i
¢§@»%ﬂ@%ﬁ%igiﬁﬁﬁﬁ§{°
2. & € FE G ¥ AP B F R PEIZ T RIPE AP BE 1
B4 o

L BHid ¢ 23k > #3024
lﬁzé},—( ,‘i’» r;tb )
Ao

4 03 %—g’:‘ 4C)\,J\%-
BAEP RIS EP o
AERERFRERN
g%x&ﬁ%g%#%ﬁ,u
2o 5 oREIZR BT R
ko F LR Mo 2 F ORIk
oo P Aoy AT
A0 R IR R K e
o B Ak
i~ B R 20K MK
PoRE -
WH 7 ATH D E
RNT - P E B e R 7

HoomLvpEY R E

4

P fiﬂ‘%&rsﬁ

R ES

fHr 2 e
2. B H#ih & REA B

N AL

b R

(COF#HPRFL 2T kB2 B2 RHEER

NS
I%g#‘ﬁ Bglﬁ—&‘gﬁ'?ﬂ ‘/ﬁ—&:‘}b
é&;%ﬁw iﬁﬁgm@k4i X, A

PRAFCRE SR 2P s > PRS2 B

/J

24 3 MHELES 2 RO
,%,y%@?ﬂﬁ?ﬁ%
? ﬁk" ﬁg Bﬁ ;J,—)‘/T/J E{FT’J\

T e Bk T P S0E

LR #ih € 23 > #-¢ 08 %
FL BN FRY ATHRAPM T o
RARE R MR
EI A8 A R N R A
MG A BIEMERS MV Y
Haigmdd o 3 B4R K
Freniad o ¢
Nl b - dkiE ke @l 2
() et 6|5 3:15 747
UHEESILL & 0 £ H F 4N

#5845 %

156




Bl 2ZRERZ T
FERE LY R 2 ERFERL R

T g

2.1

félfé»é‘
%,o

AAPME e

moks
23 §IAp 5
EOR L 2 KT 2 T2
Foo P AT EIFRE R

LIS Sl

Ao B4R

?ﬁmﬁyiﬁﬁ’%ﬁgﬁ
) VAR - Rl
B2 fE2 (8 )~ B E
(34 4)% 448

TEATI R RNATARE LA

BRI R AL E B IRARLI RPN 0 F M P
PORATH A R AR TR IRk
FH BT TR

S it o 1R

|

feer . EF . Foue
Wk how FOkE A R
AR R 0 S s g g2 &

AR B3 ety o

P A B F

Ak g w AR T ik
ﬁég,?—;;_&,l b oow gav
Wea « LEMRN T VR
CRREE I R R
S o PSR g A& o
o — ik e 2l B )
1; 47 13
*H i ALK

Gt h 3

S
&
c

SR EFRELTG LG
Bh 2 A fE e

T

CDEES: £33
iR LeEfRfap-BIaai
6% 25 p Wik g TRV
FERLL i E

o

Ky~ fa % A A ;%‘52"‘/'
i

ST AR

B 2 AR -

157




(=) Pl & il 3% 7 K GBI 5 5 4R
40 AR E R TRl Wy 2
P B AP T Glde D AR 1S T2 ]
PR 2 LR % AL EHAF
BEZE R DRI AR E RSP

VR R LT Y N2 B R

R fEd o Ry

(COF B - EH N2 585 7 M
AP E RIS B e

EH#E R ER > SRR -

()2 falt ¥ B2 ZIBFURRZEPNF 2
EE P Y I e A S (EE
AREFAL S N B EHRES A RE R
FES -

FECY R RETI

(I r FFEELHG2 54 > RGP
FENLE TG AR ER

‘6\‘: aé o

R e

(—‘)*p B fains > itz d 1 kG P2
B IWE ¥R ORINE R

BHEL FUMLT R

E#L f i JRyaL -

158




"if e
'BrHELETFAIR

159



MR ARRR R E v

SR T

(-) BANHAFLTRERL LA 258 | EHL R G mynLosl e
0 L R ?f}:&l%}lj)\f’zl}mﬁ"\;}d‘ﬁj(% FﬁﬁlﬁféJF'—g,EL'“ TR

AT FRRBEI-RF 252

(Z) % 383 22MA E#L f i JRypL sl
1.p39  LiE~#4 4 (AM3-1.3) pd2 |FHEBHFLL BTzl
ARG A BHE L h s AL (LW 3
1.19 = B 3-1.23) -

2.p4T % 3-1.1 % v A B~ # %2 s & 4
BoRE B RE A o (AP HE)

3. ATHEF 6 BER LT KRG AR o

(20EAR T g EEEY EE R TR
Livd s afenfi g p Fd b o iplane 5 | 2 frp g o

24 5 B AEHE - S fh R R E APAT -

2.H =2 # % & R OF4e T as s jaha
EE A LT FERART Temy ¥ T 2

ﬁﬁ;‘:‘f%)}"rﬁj l—ﬁ"}J;g|7,§’}l"’Tz

J e tgir o
5‘ F%E&“J %K'l""\ ”/ /T i” ”E}ZFIZT‘JZE'$| ILP—';LIEZ‘E
®E AT -

160




6. Lk LEde i 2w B H - 3R oo
T30 iz 55 ¢
AR S

8.~ faid sk

7 AL R AT 5 X 2 &

T | Wy R o

NE A pF e {mE 2 40 M

()% 3F : 4331 —HpHSE LA e B RE TR
TEkR BB THE XS

(Z)%F 3 &4 33 4B K FikpEE - B Rk SRy
Flet 0 & 3-3.5 tRor 5 & 3-3.4 %
243313 27 pgt2 TS RFET
g i

(Z)%3F " RBr£3-1.1>%23-1.2%% | gt gz i P RIL -
3-1.4 2. F =

(E)E ST &0 P2 dmix ] Bt fadek o & mraL -
2016/07~2018/04 ~ 2016 = 6 * % 2018
£4 7 0% % 48 F 2 2016.09.17T = 2 4
Tk s N o

()% 107 - w4 &% 13-15 72 &if Bt f s Ry -

"The number of algae was the
HE® 6T
2P 2L iy 347 T

B B g

highest and--- | #4537

LE R

(Z)% 107 : G#&¥ 137 @28 te
RH LB L BN EY 2 AW
(italic)® 7 » 3¢ 2 E(F TF 2
% 3-6 %) -

FE SRR I

161




(= )% 13 F : 4tz "Line space | B& %

9-12 F F4n ke -

R fEd o Ry

()% 15 F © 54 2 (x> 102208 (P &
Ak 1986) A LA~ % 1ITE » i~ %

YR

E#L 23 ERyHL

()% 20 F : % 147 1 20¥12.5 24, &

s T20x12.5 24 e

E#L 23 ERyHL

(-O) % 2TFE 4 2-2.3 2 FE2 £ RS

Rede™ o Bt PR o

HAe

p oy e g ¥
2 & Fa

33

E#L 23 ERyHL

(--) $35F 517 (2THEX)

B L (RTHEEX) -

(=) FT2F W3 ZARKARILS
s o

(-=) % 86897 :®3-511m35.8"

B82S AT A

E P K d pe e

(-=) %94-95F : H3-3.1-33.2% 3-

B A R & e

BAL Rt 8 R -

FESE IR T

BN T S48 blde o A 01 i e

psl

L2 BB o3 2B LG R
TR AR E LT ABER

4
f
Hooo I k2 A W K5

BAL Rt & R -

162




w7 ,z,ugja_ggp%fbo

/é Q};ko

YRR Ty

.:_‘gﬁiﬁg:g‘:

(- )9 FSGEFE)T o 3
Bk B- B SRS FS AT

wﬂﬁ@ﬂiﬁ%ﬁ

']%‘Qj o

E#HE A% SRypL

COTEFEGEF T e

4 A
;F—!\J’ﬁ_‘aj'_o

His - B

E#L 23 ERyHL

(COEES - BB e @i- 2283 -

E#L 23R SRy

PN S S S ¥ ]

fJT— > 15'*&.?“"%%_ .

(VR BAREBA > 231143
1.2~ % 3-1.4 2 B 2-2.2 & % r} ik
T%vﬁ" ; '/

BHL R 2 e

S ITIE

I.%6F | % 2K 38y 6F5P roil% (4

.FTE "% 1EF2F4kP ¥ Laz 2 d
LEMFRE>IDBE?

% LS 6 FAskr ¥ LAz ik
Vitee £ FV
S VSRR N NN Y R A
DE2EH 3 (TAsAE F LA M2

4
£ J«LL,‘,F{BI‘\*Z\ l?ifé,&%‘?

LiFinaf brrdse
Bt ART A
2. B ARTTETAAAN L
Q- FZEAEN) PR
LD A (D)% & U §
(T) -

3. MIFEISAAG o

4 MHLAELL  BREZR
Bl % 4 i 5 BT 24 fr it
A G M e

b, BIREMLE 2 AR

5T A RO R
RS MG T

163




FE O BEIALNTRIEFVR LR E
BEEN BF 2 BRSO

6.% 8F % 155 1 Fasep 2 288
TBE 0 S MR dofe ¥ HEE 2 Ao e d 9

VIR 0 4 S
TR R

6. 34 AR L ° Ak
RGP hoie F B M 2 ol
= e A

A~ EnEe

(= )32 2 3mA
S TS TELES ST S S X

2ARTRLBEER - S HF BAER

BRGr Y HLBRFILL) 27 AT R
TRt A2 Rl )2k i 0

e 5 He AR -
3.9 3T 0 APAT M) AMALBEAL
LA S S Ea L AN R R

L2 53 A b s FEEE RN R

E#L 23 ERyEL -

(Z )% B3t A

L ERMERAE R R K-

2. 2L P2 T ERH o
CEFBARBEEN A RARES -
4?%1%%%%@%@%%¢~%¥%§‘
EAzEEh > ¥ AR LGRS fEL AT

_%_ o

164




8T

"y ZBEHELTFALL

165



IR ARRR

SREEIIT R

(=) B 3-3.1~ % 3-1.2 3 & 3-1.5 p 91z T
ENE 4 g P E s BIE(R S A
IR S S

[}

;&]_iﬁévi’

T3 T

()% 321 FLd 2 b bgvmalg o -
RGP 22384 FiE § o AFRRAE) o

E#L

[}

T

= ~31 % R

(- ) 13210 2 4 A F M o (5 71 F)

U

ot R

)

T i+

(Z) RI3-312 R332 2 %Ak 2P 2E
B (383 7)

U

L g R

[}

T i+

(Z) B 351 2B 3-58%#3% 7578 F s AR | p#t Ak > iTi3r
@ o B 3-3.1 % @] 3-3.8 %P3 % 83-86
';f o

() #8222 gegd (% 110-113 7) P e R I

“émi’eiﬁ SR ?frg,p22w ER T 0 ?—4“4—:?

BB A RL AR P B 75

YH22RT R APHEAR > AFRn™ 250

g\up,,

ML REk o ¢ TR

166




BOER LA H B L gehd XIE L IRFTE N
BEE S AT Al EINE B e %k

£
Fhila s gE;A RS
mﬁiﬁm@oéﬁﬂai
(http://www.bird.org.tw/index.php/2011-09-04-
15-41-22/2011-09-05-06-58-10/611-4-2-2-4)

E"’g—iﬁu—'@ ,,&ﬂ,

I NEREFER IR

R T:5 512

R4 RA -
1.pl8 » Rz #: 88> 2L -

2.p56 > % 3-2.12 %5 > k2 & f =

e
T4

TRELL B Z4AcT RIT e

S ERE SN

p i Es 1  Rata
$HE M

3.p112° % 64 F * Rz LE 29 K 4 2
R HRERS

4.7 M EPHRLIAPRCRHE- 2w )¢
(LG #-F T HRIFLAPHT A > &8z
BERlg s VAR A RR A2 RGIE ErRw
P2~ 333~ <o)~ FEERHRN- .
QA A ARRTAE- 8 &7 (e
pl138 ~ 139 ~ 146 ~ 147 &) » ja 5 - B2+ B

o

167




IR ARRR

% 4% (4opl39 £) AR T o

(3 )Bts— B T 8%, T APH B2 B -
)P FL2FLE 22 LA L 0 %ilT
oL BRI TR ©

(5. )8 ¢ L2 ARF ek T IFHE L 5 2
B R RBE v P oo
BIP*FLILF ALY 8B 231>
B
(TOBrfELFTFaLL23LH22L0 R
LA B BT o

(=)= fasts
L feFRE/IIL R BRE- Ko
AP RASREM A RARES o

S PM 2 HFETR T AT EL P fE2 =

—BEf_—?_]" ) fi%i-— :'T( i ’ﬁﬁﬁi}’ o

}’E\;'

;&Tiﬁézvi’bm“} °

168




“itéx 7

F‘é: 2
==’ %
'4J—§F%%%‘§%ﬂ»
& i

i

169



IR ARER

2R A

FLH2ZE PP L aPFe Lt ¢ 0 T
AMEE S BEAFLEF - RFA o

FEEYEEE

[«

T3+ o

(Z) p53 4 3-17 ¥ 5

Y

W

i

2B w

E#L

[}

fTg i+ o

Thiara scabra subsp. Scabra
C)pTOF P AR 2t 2827 | BHLEER 2 FBL -
EEL VLA
- ~3 4 B ER
()% TP EEy 3677 2R Tikph | L AE®R 2 FBR -
THRA.LANEET 89 R 19
NS S WIS e X~ - L L
Ao S APHEF 11 E % 11157 1 &2
# & T According to previous surveys ...,89
species and 79 genera were recorded .... The
number of algae algae is the highest, and the
composition ...treatment. | 4% ¥ 2 JE & 2
Aot F I AEPE > P& 2 4 & 2 Vspecies” &
2 I % ”genera” ; ¥ ¢t > “number of algae
algae” & © & % “number of
Bacillariophyta™ o
(=) % 70 F ¢ Bl 3-2.10 2 52 R T 5 | R#HE AER 2 T2l o
"HE (L) Al o
1092 =Y FENERCE
1.3l* 2. %= ?;i‘?‘i?‘)]?% » 35T ?;‘Z?‘}]?%:".” 2

87 £(SCT #9712 1 Fitf B
Fdice 2% 110 F
= :54. Condit, R,

E) o~ BHLE AT
¥ 04 ¥t
S. P. Hubbell-

%4 5 bl4e
-of

170




IR ARRA

three 50-ha plots. J. Ecology84 : 423z 7.
#e o

2% 110 T % 64 K > pt < 517" v prz 470
(title)# & 4v 3l 57
BEFE AT # e
Mk (- )A (2 )AL A B>k

7%7{%"‘55\0

“~

o_?‘_v%9ﬁ'~‘ﬁ§‘@}§"&

= RL1fARRE

BRI A2 SEEA R st 'E”E‘%/,? E#HEAE®R © FRL -
Dk 2B A AR LAY F SR S RPEE

S FAL KR e LT G e

http://www.bird.org.tw/index.php/2011-09-04-
15-41-22/2011-09-05-06-58-10/611-4-2-2-4 -

VIR 3 B A

LR
I~EEFER AR

A~ EBER

32 4 A pld0 ~ pl44 ~ pl48 ~ p155 ~ p158 >
’Fé’} FF ’; °

},E‘\;‘

ML gk © TR

o

171




