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Abstract

Coral reefs are one of the most biologically diverse and productive ecosystems on earth. It
provides the resources needed for the development of human society, such as fisheries,
tourism, medicine and cultural development. However, since the 1980s, coral reefs have been
under the threat of the stress from the increased habitat destruction, population, overfishing
and climate change. Since the beginning of coral reef research in Taiwan in the 1980s,
several reports have pointed out the decline of coral community in Taiwan, however, an
overall analysis of the changes in the reefs of Taiwan Island and surrounding islands has not
been conducted yet. Therefore, the current situation of the coral reef ecosystem in Taiwan has
not been consistently understood. In order to provide a standard method for monitoring the
coral reefs in Taiwan, this project (1) reviewed the distribution and historical changes of
corals in Taiwan; (2) tested the applicability of different survey methods on representative
coral reefs in Taiwan; (3) proposed a standard survey method for monitoring the ecological
resources of coral reefs; and (4) the strategy for managing the coral reef ecological resources.

Corals can be found on the hard substrata around Taiwan Island and surrounding islands
with two main categories, due to the seasonal variation of sea surface temperature and
current, non-reefal coral community in northern Penghu and northern Taiwan and tropical
coral reefs in the rest of areas. Since 1997, the average coral cover in Taiwan was stable with
the range between 30%--50%, based on Reef Check, the longest duration coral reef
monitoring project using the standard method covering the highest amount of study sites in
Taiwan. However, the sample of the coral reef is not continuous, which will also cause errors
in data interpretation.

Survey method comparison showed that Line Intercept Transect, LIT, the most traditional
survey method, is the most accurate with the benefit of providing colony size which cannot
be measured using either Point Intercept Transect, PIT, nor Photographic transect,
Photoquad. While using PIT, the interval between sampling points should be no bigger than 3
cm to obtain the coral cover similar to LIT. Using Photoguad, 30 random points per 25¢cm x
25cm sample frame and more than 1800 points per 15m long transect are required to obtain
stable coral cover.

Comparing the characteristics of different survey methods showed that the LIT method
using video recording instead of writing in situ achieves a good balance between the

underwater working efficiency and the laboratory working time (the time required to analyze
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the image). The 15-meter transect requires 8§ minutes of imaging, which is only slightly
slower than the PIT method (5 minutes) with 50-cm sample interval, and is much faster than
the Photoguad method (3 hours). What's more important is that even underwater surveys by
citizen scientists can provide the equally accurate data on benthic populations, including
colony size structure, one of the important factors of coral population dynamics. With this
method, about 5 transects, covering 75 meter length, can be investigated per dive. The time
required for analyzing the images in the lab is about 30 minutes.

We propose the goal-oriented survey methods of coral reef ecological resources based on
the timing of use. (1) Promotion of environmental education for citizen scientists: The survey
methods of fish, invertebrates, and substrates are following the Reef Check method. (2)
Damage investigation and assessment after environmental disturbance events and preliminary
exploration of new study sites: All the surveys are conducted along 3 ~ 5 15-meter long
transects. Reef Check method is used to survey Invertebrates and all fish. Also, fishes are
further classified into different functional groups. Substrate surveys are conducted using LIT
method with video recording. (3) Long-term ecological monitoring and environmental impact
assessment of coral reefs: Three 15-meter long permanent transects, marked using camp
nails, are set up on solid hard substrate without crossing sandy bottom at 0-3 meters, 4-7
meters, and 8-11 meters. The transects must be at least 5 meters apart. Except for monitoring
environmental factors, the Reef Check methods are used to survey invertebrates and all fish,
which are further classified into functional groups. The benthic community are studied using
LIT method with video recording. The abundance, size structure and genus of juvenile corals
within a range of 0.25 meters apart from the transect are recorded. The frequency of surveys
is target-specific. For example, If the target creature shows distinct seasonality variation, such
as macroalgae, the survey interval has to be twice a year or per season. For corals with less
seasonal change, the minimum requirement of the survey is once annually. It is required to
conduct a repeated investigation after a significant disturbance.

In terms of the recommendations of coral reef ecological resource conservation and
management, we propose short- /medium-range and long-term management
recommendations. The recent and medium-term proposals include (1) convening an expert
meeting to formulate a blueprint and vision for marine conservation in 2050; (2) continue to
implement sea area resource enforcement; (3) the integrated and cross-generation coral reef
resource survey team. In addition to using the same survey method to establish LTER

monitoring sites and to conduct a comprehensive survey of the coral reef ecosystem in
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Taiwan, the more important is to enhance the exchange of experience and talents through the
participation of cross-generational members and to form the network of future collaboration;
(4) Establishing the database for automatic identification system of coral reef monitoring,
which will enable the whole people to participate in the future, using standard photo-taking
methods to provide photos of marine monitoring throughout Taiwan.

The long-term goal is to implement the 2050 marine conservation blueprint and vision
generated by the expert meeting, to achieve natural environmental protection through
partitioning, to protect the diversity of biodiversity and functional groups and the sustainable
use of natural resources. Also, we must maintain social and economic operations and develop
high-quality scientific research and environmental education. Specific practices include the
implementation of effective law enforcement, continuous environmental monitoring and
adjustment of relevant laws and regulations, promotion of different levels of marine
education, in addition to the connection between the people and the sea from scratch. It is not
only to increase the willingness to engage in marine-related industries, and the establishment

of high-level international research stations Improve research energy.
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BEs R B mMN B LR AT EMABEE R OS%ZHBERZN - AR THEME 25
N X 25 AGHAERFBEGEFRE LT RS VEMRARES BAREN > ER LI
FHEEEBRBA Aok FAL L TR E vs MM E B FUREEMIERL vs
W R B RARE LN RAadh 4R -
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= Zumg s EERMZERE F L
SFIBE WAL R PR REAN SEMIBMAERE T L o R4 B A TG 0
HARBRABRATH EDASATEMSE - BRBELCRMEZREHFTHE &
ABIRES FHERRE TR - BRI IARE MR A R ERHBRERE
B A BB RERANAZEASAE R -

n“

Mo REEHEA R RET TEER
GAREBR NI XEL BB e AE S AL BE R BB NSMEHFE RN
WOARAB AL S R MM A ETRIRF SN PRHRERZBAE -
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F=F &R

—~WHEH - A S BRI RE
(— ) BB EE 51 S 5 Mok
AR A B 5 T —HE RARRAE SR AR - EHHEAEE R R

Hr34 ( scleractinian corals ) & X » v b & &k % L4085 €4T45104F B S fhon 6645 F 85
WA R A & 0 RIRIMI % & BB RS E A > B R BB R AR -
B ot R A e e s 04 A KR R B A Ao I )R AR R B BR bl A BRI Y
A Ry W i (Kleypasetal. 1999 ) o —fg = » MM LN &
b4z 30 E 2 B~ FH KRN 21-29.5°C AT 2 23.2-40.0 ~ F35 50 A~ R2A
B RO AR R B R (Kleypasetal 1999 ) - £ ReMMkE e b 4 H
bt s BERHRAEFE RGN REFRRINFENHEEANIAKR=A
(coral triangle ) ~ K7 3% & ~ (R R 30 e KAF s fv 59 R 69 M BAZE ~ AudhLb i ~ Bp
Bt (B 8) - ARk R s LM @K - 12478 4 i a5
A R o IR R YRR o AR A 4R a2 ( marginal coral community ) >
X % 2 JErE A 3 2 % ( non-reefal coral communities )

BAMBEET &y MRS RB AR - & @ UFE o A% ( fringing

reefs ) - % #% ( barrier reefs ) #v3g#& (atoll ) ( Darwin 1842 ) o Zf#f & 45 Hh A2 e
BB ey 3R A Sk b B AR A R ROR (38 F N 100 A R v {24 T AE AR B

BARE ) wiBEMIFL  RRFAGMPEAE - SERBEEEL K S QML
TR o WA A MEIbINE > TR E —KRIR (BRF IR KE ) REE BB R
B A B c B RN R — o THBBE AR TBHAER » oA L8R M K
BHEEEART=ZENE RERKETIE 100 2 E - 4 (atoll ) & 451F sEA48:E % T A
—EWe b EEAER M) Mt o R E B EFE T KL & B R £ KL E
R EACAE A 3 Z AN G E T R GK LA @R Y BEFEERTHMAREE > & KD
B %A %R RIEH#E (Darwin 1842 ) » 4 iy ¥ B 4 Ib3F 6y R 70384 ( Dogsha
Atoll, Pratas Islands ) BP & — % F R 4FYIBAE o B IV IBRE Y I8 4 P 200k 2 R B) AN 89 5
B . 4% &3k (patchreefs ) o A sEFfoigaey s B #5852 (outer reefs ) b &Y &4 338 5
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M ERAEYEMER > BFABHNRAEAKARBBRELERFESIEARRE » &
DRI A mRFRIKRREBRAE R LM oA LA H R -

( B K %% : Spalding et al. 2001 )

B 8 - 53 A 1 B

FRHTRAFRE  ERAS  LEFR KEHEN - EEHEF  FIAMY
HE o

47 8 (Jb4E 21.897°~25.302°) Fuils MIBE By » KK B - FRAE  NHIK - BfRuR AR
Feu G~ b AR B F S B RS BB RN d P B RIL IR 6 R R
W PEEGIGEIHLETHORTFEMAATERRT IR - AARNEFERER
REAGEBRLR A FTEERDARAOVE - dFEEELORRE & RE%—
B BHERFAKGEREERAED R DHIONBILAANEE Bk - Am 2
MEXANBEIERYENAFHRAOE - EZEOFRGEH O TRERAD
BN G BRI G 68 BILA 5 A F e RO F R b B F U R R &
o BRAFRER S DHKELSH Sk dafal s 8% B oY dafa) ( Wang and
Chen 1988, 1992; reviewed in Chen and Keshavmurthy 2009 ) -

BAAERHRR G ZAKEESh B LdhR - BILEAREHE B g i
R E L FkgEms o (B9 ) (Dai20llab; #%% 2015 £% 2018 ) » {24
1A 3R Kk & B ( sea surface temperature, SST ) &9 F & M 8L fo F R E b
GG R RT KB By B e s 5 ( coral reefs ) o 25 A 4 JE AR AW 3 2R ( non-
reefal coral communities ) ( Dai 1989, Chen 1999, #% % 2015 ~ £ % 201 ) - £%#H N
Mo RiEAILEAR G B RILA  TRALEF  dNAFHARBEER
ARS8 A A3 4 K 89 18°C (Veron 1995) » R sb 4 K /£ BRAR & 4 b &Y s 34 S 05
R A e - R AN ERFBT %5 - B NFIR ARG
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B P AR LR SF R LAy 0y B b o TR BOE H G AR A R B BT AR B A 33 A
( Chen 1999; Chen and Keshavmurthy 2009; Chen 2014 ) -

&8 &R 2% B dbBs SR F M S AR R B e K = A ( Coral Triangle ) 3t
R0 FIBFRAE G S0 B X R Y g Mg o B LM RS 0 B AT LR
» 317 #& w3 ( Dai and Horng 2009; Hsieh et al. 2016 ) Fv 4218 200 & #3# ( # Fo
£2019) - KM n Y TRACH ERAG HAFBFNITLRE . — KM
T OMMMEY S EEE RIS MK £S5 R eI MM IER LA 300 A
Ao BT JL R 5T AR 0 3 R B 608 B RN B A A 150 A - EILEBAIHRA
100 #& 334 ( Dai 1989; Chen 1999; Dai and Horng 2009 ) -

i

it

.
Gad
A

Jb 18 §F &

CAJ

.0 B
]

Al Q;‘%iﬁgﬁ}ﬂﬂh}éﬂ/}]\{jﬁ ° %é%ikgﬁﬂfﬂﬂ-}éﬂﬁ¥%i N \g‘lé%%&%}ﬂﬂ.ﬁﬂgﬁ R

(=) MR

MM E AR A BN ERB LR REwBURF B R By 04 % B 0 s 4
B LR TR 5 3B E B A @ R B RAE o AR e ASETE S E R A MR R 2 3
498 9 0 48 W (236 70 (acute ) Fe ik 4 o2 E H ( chronic ) # 8 80 B S - ML
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A A b B Pl AR R A B R LR B K o R R DI A R R 2 0 iR B A
2014-2017 404 23k 39 s &1L E44 ( Hughes et al. 2017a, 2017b, 2018 ) - # 2016 &
2017 5 > MR ERGEBEPFEERAE TS TR ELELREL TR
1/3 e43m #9786 ( Hughes et al. 2017a,b, ) ° fw# f0Ep & ¥ & X #78% & ( Chagos
Archipelago ) 42 2015 %] 2016 ey & @b F4 TR K T 60%p9 3 - M B 5 %
#2012 -84 30%% %] 2016 44 12% ( Head etal. 2019 ) - B R B @ILFHRE =K
&) 5 ¥ 1% 3 & Papahanaumokudkea Marine National Monument (PMNM) P & 3 34 2 4.
2014 FERAHEILFHTRMP B EFBEEK - AR GILORELETE G (%
R@/HRERE ) RARE BsRig A £ R » GibERE 43 & Lisianski
By b9k KB - H 3k Lisianski & 69339 & 5 K TT%% 2 35% - R R G2 ER
— 3 WL E 89 A Montipora dilatata 34 (Couch et al. 2017) - KM ] — B f 42 & &
Fof g BRI A AR —LER  NREGEILEN  ERGEREERE
RETRE B A RRAE G GILFEH (K 3) ( EERILA AP & 2016,2017, iR 2017,
reviewed by Kuo et al. 2018 ) -

SRS R AEY 1980 FK > EH X RO RAEA T A G EEE NN F)
XFF > RIFMRE U T RI K OB 9 BPRE PR A R A OB E R
e A EAAFBIARTRAREARFTIZRBEL IFORT R ZN R EHSm9#E &R
EpstE (% > 2004 5 2005 > 2006 ; E % 5 2007 ; 38 > 2007 5 A% 2008 > 2009
2010 » 2016 5 F& » 2012 » 2013 » 2014 » 2015 » 2016 » 2018 ) © 2k iy i wy fB) B 50 31 & 45
J e R Rt Fo s R R By BRIt & o 2445 Fofv BUR 3 P o5 R A 4247 — 1B4E F 48 ) 34
Bk BAEEE BB S G RAMBMEE A E -

T EBURRPI A R Bt 2T R EHPATO ML E R E 250 W F S — %
HANFIFEM R A E » TANRMZRSAGMMPELE R E- M ERR - 8%
1997 & 4 S M4 & 7| EmMBBEAMAR A E Fih 2% - MBS ¢ (1997-
2009 5 ) Fu S BEBEBEE A E (2009 24 ) HE - B3t s 5H 114 BT
i Hh ol B A 42 BE KT ( Chen 2014 5 #.% 2001 » 2002 » 2003 » 2004 ; # 2005 -
2006 - 2007 » 2009 ; #k 2008 ; & B EBEF IR T R 1 G0 BRI E NI € 2009 ;
& BB E M & 2010 - 2011 » 2012 » 2013 » 2014 > 2015 » 2016 » 2017 » 2018 ) - %
R FERIET 0 1997 S0 64 BB 2E ey (SR - omspdm AR ) YA
BREFEFED (50.18% ) » /2R 1998 Fa4 25k M3 K G E 4 L3k 1999 £ 0 m 37 &
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ZE[MEF 3523% 42000 F05E[EF 28.70% (% 4, B 10) - 2000 £ 44 T 2005
FRAEFAERILARR TR EBRA G EOMMNBER THE Z R 2337%2 40 - Ak
TR B E N A 30~46% 2 M EZ R AR LR L (K4 B 100 11) -

MRS RN AN BN ZHF AR RERETER F - #£ 1997 £ 2018 4 22
FHBFAEGREENT 6~3218 - FRERZEERZITERE G BR AL BT R R
MR ERAG BT MY - BFOEARIEELEAA BT - 114 BH AL 28k
BHREE T A SAMEREE R —E A B bk 0 ARG 1] AL LRREEME S B - B
ARG R R TRAAMNEREETEMSHHGBAFARILERE > HEREEMEETE
MBS EN G —BRE SH BRI TR RESE > TBRASEREER
AR - SRR S F A 2015 RSB E LI BN AL > &S mnE
2441999 3] 2004 FRIFHEAEEE - FENE - FENE AL F ok o £
FF P 2004 2] 2009 R B A8k 0 &R 2008 09 R EFFHYE L IOR
) B B R4 2004 45 79.6% (% 2004 ) [ E 2008 84 25% ( #r 2008 ) Fa 2009
8 16% ( %3 ) (Hsichetal. 2011 ; %2008 ) - EEF 4 ZHEHHILER NG -
5 b e B EEBUN (#2008 ) - KM 2008 S A2 E 6 26 B9 P F S N
A ERARE > BRI R 53 m A &R ((#72008 ) - 2009 1% &SRB MM €
AL EREN B G R BULT - DR REFHRE  RbkAOREFHY
kA 2008 FREHGAMMENTE - KB RRENAREESE HMHEET
R Rt emBERPAEETHFEEHIN N CHEHE -

XK E LT S B B MR R B R eRE (K3) %)
RBEREERE » R A i 2 et FH R ELE % R Mk - B
BOHE -  ABERNIEGHZELEARBMR » BHEABE - KmEkdaNea2 25
AN BN XFABRERBEER | > £V B FHA AL TR ETE — M
B EFALBITRELEH - RF-EHFHTACT TR AN EH#ENZILALE
R o hu b B R AR 093P AE4E B M A ik R 69 1R B AR AR SR F e AL BR R o
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£33 #1986 22018 FHELEMMB T NIEHEIE -V RETHFRERINALE N 2548938 %E (Reef Check ) 1222 A IREA
BE INA WEMRALHRE  AARINBETEETLEE  bERIIAEFHYBELE -

For | BB | EH RIE|E | & | B | 2| D3| R | K| XBDEVRERRVERE % Xk
db | % | R | B || T |3 |H | |F
2 23 |5
H
1986 | &, IRAE NA [NA|NA|NA|[NA| Y [NA|[NA|NA|[NA Dai 1988
( Peggy )
1987 | B&Ja &4 NA | NA | NA | NA | NA | Y NA | NA | NA G NA 8 3 oy 34 05 fa) 2 SR 30 & 2% A # | Dai 1988, 31
( Gerald ) EHEIE 0 B 80% e BERE - | 1996
H AR E 09 B3R £ £920~30%
1987 E@)ﬁﬂ Ik B, NA[NA[NA[NA[NA|[ Y [ NA|[NA|NA|NA
(Lynn )
1994 | B R, s NA I NA | NA | NAGNA | Y NADNA G NA T NA | 38 P ERARBLB3~T02RIR | 36 1996
( Doug ) Pl - R 39 34 2 % 8 R
B AaRibE AR -
1995 | B&Ja #3% (Gary ) | NA|NA|NAJNAINALY | NA | NA | NA|NA | 35 28 o £ 32 B 41 3£2~25/0 RUR | 3R 1996
Z BRI BRI X B IR
445 ( Kent ) B RERE  BAERAE R
98 B, TRIFERY £ 355 I B RS AL B
( Ryan ) W FHE R ERERER  H
BRULEE R AR
1996 | @&Ja H48 (Herb ) | NA|NA|NA|NA|NAL Y | NA | NA | NA | NA | 4p 2 o 4% 20 38 2 Bk 4 % k3% | Chen and Dai
39 BE IR 2004
1998 | B#%mE |aftFH (5 |NA| N | N|Y | Y| Y | Y[ Y| Y |NA|ma9: 30-40%MH# &G4t - Bui | Wilkinson 1998,
=) ( Kk E~20NRIRARR) - Dai 2005, 2019.
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i | BB | EY Rl |G |% | B | B | DB | R | K| XBEREREERE % K
b |# | R | B || T 3|8 |F
2 23 |5
-3
80%Hh 3 G 1k » BT F 4
20% o
2001 RS R, e N|[N|N|[N|N|[N]|]N|[Y][NA[NA % 2001
( Chebei )
2001 RS R, * 4o N|N|[N|N[N|]Y|[N]|N/|[NA|[NA % 2001
( Unknow )
2001 | gsEk | mIEE NA | NA | NA G NA G NA Y| NA T NA | NA D NA | s 8 66 [ B FRANE R F B RE | & 2002
( Amorgos ) RIL— T c KA EEERN
WEMM R 5 E<1% FiER
R & T E68.3% -
2002 | EgEmE |aF#H (s | NN Y [ NIN]PY | NN |INAINA L G eibeh 0 BT E 248 - 48 | #E 2002
") Mo BFEE  ERAMITE =
AL g o
2005 | 5% 5 g NA|NA|NA | NA| Y | NA|NA|NA|NA|NA| sdliphuldg &)l NERey) | SEBIBEE AW
R R 4 2011
2006 i#@;%%’f{‘ 2% E ,}:;ﬁg; NA[NA[NA|[ Y Y | NA | NA | NA | NA | NA Liao et al. 2007 -
( Terpios R 22009
hoshinota ) %
A
2006 RS R, Bk NA | NA | NA | NA|NA| Y [ NA|NA|NA|NA| x@2an)s £k pag2egmmsy | Kuoetal 2012
( Chanchu ) BR > g AeAEAFEBEE

RA®ERE — 18R
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Sty | #BHBEEY | EH Rl | % |B | BR[| DNB|R|K|XVERERBERLE % K
b |# | R | B || T 3|8 |F
A K 2|5
2523
2007 | B¥mE |G EH (& [NA|NAINAINA|NA| Y | Y |NAINAINA| ST ko fF50%a46 ; 1B | £ % 2007, #
) HEBEEAGENLY25%E | 2007, Kuo et al.
b o BRI #45~30% & 1k © 2012 ;
2008 B EE ({%% ) |NA|NANA|NA|NANA|NA| Y |NA|NA BIL BN G o Hsieh 2008
2008 | As &R | EPRAEEAE | NANAINAINA LY | NA | NA | NA|NA | NA | 3B pR B 0 & BLeg48 £ | 5 2008 ( 3R
*tea L HRE TR
( MAIMUNA https://e-
H) info.org.tw/node/
38190 )
2009 AR | S EXR% [NA|NANANA|NA[NA|NA| Y [NA|NA 5} 2013
2009 % | TH% 253 [ NA|NANA[NANA| Y [NA|[NA[NA|NA | fhokok 28 o bz g | 474 2009
( Colombo 1% % 46 [ #0.49km2 » 3 %
Queen ) R EA B B % 430~50% -
2009 | @&JR. X357 NIY Y| Y | Y Y[ Y | Y NAINA | Hmgm AR pkaff BN | S EEREH
( Morakot ) FiERHGH G
BB B AW G
2009 ; # 2009 -
Kuo et al. 2011,
2012.
2009 | AsB4% | WO—BUDM | NA | NA | NA | NA | NA | Y| NA | NA G NA Y NA | 2 o gy 57 e B35 4 w4 3 12 | 4T 4 2009
O3t o ERILOBERASRSE -
2010 | ARas | SRR | NA|NANAINAINAINAINALY |[NAINA| & 2 dn i 1648 P 89348 | #% 2010 - &f

FEEFEIRZOMREHEL -
# N FE #960-16018 18 82

2010
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iy | EEBER | FliE| 6 |&% @ | R| D B R|IK|XDERERADERLE %3 Rk
db|#E | R | B || T (3|8 |F
A 23 2|5
23
2010 | E%mAE |attFH4H (S |N (NN N Y Y (N N | NAYNA L 2 shus oy i An BT AR =Bl | & BB AN
) Ko RERE A A AL % 2011
2011 | AdpiRas | o 2 | NA | NA I NAINA I NAINA|INATY | NA|NA 2 2011
2011 | R&J&, i 35 4T NA [NA|NA|[NA[NA|Y [NA|NA|NA|[NA f7% 2011
( Nanmadol
)
2012 A AR | MRS 2R [NA|NA[NA[NA|NA[NA | NA|Y |NA|NA| f\g T 328048 8 82 - BL 2012
2012 | B2%mE | RE(&E) [NA|NAINAINAINAINAINALY INAINA | hbme(REu ) ARIBFRA | G RBELE
KB BAK T Gt #
2013 | Adpipas | A EBRE | NA | NA|NA INAINA|NA|NA Y | NANA| £ g Funseds— NENA190 | #F0 gk 2014
1B 12 B o
2013 E@)il i% NA | NA|NA|NA[(NA|Y NA | NA | NA | NA gh—/g \?ﬁﬁijﬁﬁ%ﬂﬁ#&g o Fﬁ% 2013
( Usagi )
2014 | BgaE | afbFE#H (% [ NA|NAINAINAINALY |NA|NA|NANA| QbR EGRTH =R EK | Kuoetal 2018
) 2 0-55k 460% &1t - 105kE 4
20%B1t - B R~ E N H b
234 4930% 818 - 2R 1t
0 A E EH
2015 E@)ﬁﬂ g}\ﬁﬁj] N N N N N N Y Y NA | NA é‘;‘%i,%'iiﬁﬁ%ﬂf%
( Soudelor ) 4 2015
2016 | E%mE |aF4 (& |N [N [N Y Y Y N Y | Y | NA VBT =-mb ko gElr | §4BEE AW

o )
PAL A

RS A SR At c BHd
B RE B E B #2000

& 2016 - i
2016 - Kuo et al.
2018
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i | BB | EY Rl |G |% | B | B | DB | R | K| XBEREREERE % K
b | | R | B || T |5 |# | |F
2 23 2| g
2523
7N RUVE R R I A E
Montipora#4 #3125 & G 1k °
2016 | B, T N [N [N [N [N [Y [Y [N [ NA[NA & B2 15 B2
( Meranti ) 4 2016, Kuo et
al. 2018
2017 | &% h T g NANA[NA|[N [NA[NA|[NA|NA|NA[NA| 5= Btz e ok B b mAn R | &85 50
b@mETNERGERGER | € 2017
MR EAW AELEFLAR
Rohg e
2017 | E2%BAE | aFH (& (N [N NN N QY Y N INANA g A ¥ e mERAE MAEEL | §EBBEE AW
) & 2017 - Kuo et
al. 2018
2018 g g T W NA[NA[NA[NAINATY [NA[NA|NA[NA| @y Emey2miskskhedy | %2018

RIVEEZMIBIEA > 2R E1E

23




k4 & 5 ME% BRI 1998 2 2018 Sy -F3gmma (AR~ kmIfe Rk ) B
(- R TEFARAEITAEASE)

R6A | mB | LR | ER | &%E | M | BT | K | BH | £
1997 | - - - - 56.05 | - 47.25 | - - 50.18
1998 | - - 41.00 | 48.20 | 48.87 | 6.95| 49.80 16.30 | - 43.36
1999 33.75 | - 31.70 | 3830 | 57.46 | 25.25 | 39.71 5.60 | 29.95 35.23
2000 19.60 | 16.76 | 14.80 | - 68.80 | 19.70 | 35.88 7.40 | 38.28 28.70
2001 20.81 | 21.69 | 36.10 | 47.80 | 64.40 | 28.40 | 41.91 8.17 | 26.31 32.88
2002 23.74 | 24.94 | 24.43 | 49.79 | 66.00 | 27.00 | 44.25 5.41 | 30.00 35.84
2003 24.18 | 29.10 | 61.25| 37.20 | 66.55 | 57.07 | 49.33 14.60 | 32.75 40.44
2004 19.13 | 24.63 | - - 71.23 | 68.87 | 48.04 29.53 | 39.20 41.81
2005 24.65 | 15.00 | - - - - - - - 23.37
2006 | - 29.00 | 45.00 | 34.17 | 64.63 | 42.58 | - - - 44.87
2007 | - - - - - - 34.09 27.25 | - 32.63
2008 | - - - - 38.13 | - - - 37.63 37.68
2009 27.05 | - - 40.63 | 47.38 | - 36.98 18.14 | 31.25 31.59
2010 30.19 | - - 38.13 | 46.25 | 50.45 | - 18.65 | - 35.18
2011 3475 | - - 45.63 | 70.63 | 37.50 | - 39.58 | 34.38 42.45
2012 3479 | - - 39.69 | 53.96 | 28.13 | - 32.40 | 41.25 37.28
2013 29.58 | - - 81.25 | 52.25 | 51.04 | - 45.00 | 53.75 44.11
2014 3239 | - 35.00 | 46.25| 64.27 | 40.16 | - 35.83 | 36.46 41.19
2015 3191 | - - - 63.85 | 61.15 | - 36.35 | 44.58 46.30
2016 38.06 | - 22.50 | 37.50 | 59.79 | 36.88 | 43.13 1438 | 61.88 39.38
2017 26.03 | - 13.75 | 3797 | 50.42 | 55.10 | 47.19 18.33 | 59.79 36.78
2018 27.56 | - 4438 | 39.17 | 47.19 | 61.46 | 43.75 14.38 | 69.22 40.37

B RIR ¢ R AR AR IR
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(C) fti&

(A) ®3 A

(F) Fij s
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= FhEAE A

o=
i

]
(—) REERAL
FAGHE L

BAFHEE e v EAREE P oy E I (AR A S ) BB R AN 19.39% ( Fp
BE ) Aw5559% (AR ) M o £ R 0y AR R UM A S 645 53.08%89 52
3 Fo 2.51% 69 SR o HARAR 25 63 R B R R 50% o LU K8 A ey
( Gomez & Yap 1988 ) - A B aymminst B T 45 R | (50%-75%) » BkG LG Fo
AR B e B K 9] B 20.99%F0 19.39% » B T HAumBg | (5% F) - £
HaIEFENE (36.93% ) BkBRE (43.29% ) EFHRE (33.58% ) BT —
fx 1 (25%-50%) » MIBEREABEMMAEE (£S) o

B Am e KRB fook s » BREHERR TMHZSBREHOEERE (LEX
AR ERRESR) HFPARPLREHAINERRERAE  BEX A
18.54%Fu 25.87% : Bk B RE KA BB E Rk R R EF %4 2025%2 /M (&
5) c EBRAESWMBMAE RO EENE RN %8 ( OEARRBEME RKE
B)NBKMHMENBER GRS HlFMEEHEREFRUAAN R B AE
(70.41% ) ~ HHFMMERERME50.6% (£ 5) > EATFHERR] L KM 5%
Bx (48.19% ) ~ KA EHAR A B FAEAE 10.93% < fe F 7 P A AR 3 B £
(33.51%) - KA RMMEAE 1.58% (£ 5) -
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ES5 AR FEHL P ARBGHEE L EENARERINETAS LTI ELER (BELE) - BEASARE EESL 10 AR

R e

b 25 RE AR 3 5 45 AR k4R HRkER ki
25 Hp % 19.39 (10.92)  0.00 (0.00)  0.00 (0.00) 70.42 (14.07) 6.82(6.27)  0.60 (0.72)
25 Hp R 33.58 (6.70)  0.00 (0.00)  0.00(0.00) 10.55(14.28)  2.78 (2.44) 48.19 (4.68)
AR % 53.08 (11.58)  2.51(3.57)  0.31(0.54) 10.93(6.19) 18.54(12.63)  1.31(1.17)
Bk G * 4329 (8.30)  2.56(2.26)  2.36(1.41) 7.39 (2.71) 25.87(14.25)  2.16 (1.41)
BB R 20.99 (11.41)  6.91(7.42)  0.09(0.15) 25.43(14.73) 21.70(8.26)  2.27 (2.37)
EHENE R 36.93 (2.65)  0.00 (0.00)  0.00 (0.00) 1.58 (2.23) 3.55(2.91) 33.51(29.16)
w2k EE O RARTHMME o by 7 R H At

25 Hp % 0.00 (0.00)  0.00 (0.00)  0.00 (0.00) 0.00 (0.00)  2.22(3.85)  0.56(0.96)
21 Hp S 0.16 (0.27)  0.09(0.15)  0.00 (0.00) 0.56 (0.96)  4.11(3.57)  0.00 (0.00)
AR % 0.22(0.38)  3.53(5.72)  2.18(0.84) 5.04 (3.74) 0.00 (0.00)  2.35(3.52)
Bk G * 0.00 (0.00)  0.00 (0.00)  0.44 (0.77) 15.74 (11.28) 0.00 (0.00)  0.19 (0.33)
BB s 0.00 (0.00)  0.00 (0.00)  0.00 (0.00) 22.52(13.22) 0.00 (0.00)  0.11 (0.19)
EHENE R 0.16 (0.27)  2.42(3.96)  0.00 (0.00) 0.56 (0.96) 16.72(18.29)  4.57 (6.86)
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ARG R E ERAYE ARRE - 15 54% (132.68 %) - 2 ABBREMNEE
Ao £y AP RAS + 5 100 27 AR PAER 294 WM #33.69 % (K6) -

AR RS FEE YR ERR - EELRORKBALRIEREE & 100 F
FARANFHAE 1.7 BB -
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£ 6 RE) DL L ALY T EE (BERH/100 2 H AR ) Fo g s ( £/100 s H AR ) UBRAZE £

o2k RE FHeEREE PR B 3 BRM ERAELEY  HERNK =S Xk
(100 LA N R ) HEM g2y

27 Hp % 96.93 (111.47) 0.00 (0.00) 0.00 (0.00) 2.94 (1.41) 0.91 (1.57) 93.08 (109.47) 0.00 (0.00)

B 4p x 47.78 (37.81) 0.23 (0.39) 0.68 (0.96) 3.40 (1.18) 0.68 (1.18) 26.04 (15.32) 16.99 (25.32)

A% * 34.42 (6.81) 1.36 (0.68) 0.45 (0.39) 11.55 (3.40) 9.74 (1.71) 11.10 (3.42) 0.23 (0.39)

k.G x 41.22 (35.54) 1.13 (1.04) 0.91 (0.78) 6.57 (7.96) 9.06 (9.83) 20.61 (14.77) 2.94 (2.83)

Bk 4 x 22.65 (14.64) 2.04 (1.80) 0.68 (0.96) 5.66 (5.70) 5.89(5.10) 2.94 (1.57) 5.66 (5.49)

EHENE R 0.45 (0.78) 0.00 (0.00) 0.45 (0.78) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)

o2k RE BxmE (& AR B 3 BRM ERAEEY  HERNK =S Rk
/100 77 A R.) HEM g2y

25490 S 1457.33 (1942.15) 0.00 (0.00) 0.00 (0.00) 90.66 (68.55) 2.74 (4.75)  1363.92 (1931.98) 0.00 (0.00)

B 4p x 291.40 (205.68) 5.62(9.73)  70.86 (100.20) 63.90 (39.80) 3.27(5.67) 88.19 (67.46)  83.18 (128.52)

R E# % 203.02 (103.32) 11.00 (8.15) 5.91 (6.36) 67.15 (21.76) 24.93 (15.77) 91.65 (60.76) 2.39 (4.14)

k.G S 243.65 (297.55) 30.65 (27.25) 6.97 (9.98) 20.62 (32.76) 40.02 (37.54) 132.68 (189.52) 12.72 (20.92)

Bk 4 x 884.09 (1218.36) 655.07 (1065.16) 6.84 (9.68) 64.67 (68.48)  116.91 (117.76) 33.69 (17.95) 9.19 (8.85)

EHENE R 19.18 (33.22) 0.00 (0.00)  19.18(33.22) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
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32



@|T ) [ ©

[
Y
(

@ ] @] ()

f’ @ ||, (h) , (i)

40 60 80 100 O

40

(%)

20

- 3

4

%\\m(

1

80 100 0

40 60 80 100 0

20 40 60 80 100

o A 25 81
Bl 12 FAG ERARZEHEE S R0y A E - FARKOIEITHEE (ac) ~ I
BB (df) £ % (gi) BBEE (j1) BkBEE (mo) FHENE (pr) -
REEGKTFRAHLAFBOEBRBRIKERFTZIMAEEE -

33



501

251

WMMEERRREE

10-
R R R S A
0F- Mmm;—-_m;!l‘———————————:::;;;:;;;;;:;;
0 500 1000 1500
& A% Zh B4

13 B4 FARE F RE)REALEE S A 4 0h 200 B R MIBE R MG 5 RAZE £ o
FHRERAREE 11 P8y ar FHEE - & e FéE - GehEENKTFREARE
5252 1540 1 YRR £ - B o 4%E > FE HelaenEETaRE 30
60 ~ 300 ~ 500 Fu 750 4 E H 25 Bk o

34



S
E - 8 . d
= |2 (a)| 2 (d)
i 0
2 -
2 - <
8 <
S T T T T T T T S T T T T T T
0 2000 4000 6000 0 2000 4000 6000
~~
= 2 =h
- & B = (e)
oo o0 |
YA 8 _ %4
4, ? =
¥ = ~ 0
=3 <
gol & I\
$ . T T T I S T T T T T T T T
% 0 2000 4000 6000 8000 0 2000 4000 6000
S 4
o~ (C)
i
> |3
=)
o
F 4
o
< A
o -
T

T

0 20]00 40[00 60100 8000
[ A% 25 3

14~ FARGARIES BRI L LB RO T 5 F 09 RATdh R E - FAKMNFTHEN
MEANR (a)435BH ~ (b) S9OEMA -« (c)S6RBA BB EAR (d) 44k
BRAE T AR (e)46 KRB R - REKFEHAE TG EERDIBA T8 150
B RE AR B RIF M B E R -

35



[ A% 25 3

15 BB R ARAE P Ao i B8 R O BF 31 B F ARG B R B REAR BE 30 & 4 69 200 18 I 458 390 399 2%
ROMMAEEREE - (ac) SFHELERBA EHAHORELBBRE : ()
B FRRESFPAESH AR AT EORELGGE - (o f) HEE 14a; (b, g) #
JEE 14b; (c,h) B l4c; (d,i) #EE 14d;5 (e, j) HEE lde- ot Ha
Hb e BeREE KR TFESLKRE S5 252151 F0 05 e44BRE o 45,
e gé  SehEENEETHRRELETRRAMEM 100~ 75~ 50 Fv 30 BG4 25
%’( o
36



(Z) AEFEHELS LR

REAE T b AT LA SO E « R T M Ao s o2 S0 B 54
Behgs (R 7T) o WMRBKIRNE I A Ao M BT E B REER o o ik AR K
SRR TR KT AR — 15 15 AR EALE 20 048 > 1248 TR
F8 sk (PH— b MmALSRGFME ) BTHH—EFAL  AMAKT L
RERBAEE 10 28 L8R TR TH - VAR FE R0 0@RAT R AMAR
H(xT) -

BARBGRAEETRES KA@M EAKTEREKTZTHIETHR
B e S A RFABERBEKMETHE A 40 DR eHIEEE - B b K FHED BHH A
LR FERATHRASRERTHAGAELE - 3R RS ERER

Fi o FARSRAR B IR o 24 50 A5 AR  ME — 1k 15 AR FAKEE S »
5 RMERTEERS  ERILAE YRR FemnE L REA L 0% & &1

RERBEEF25%0REHEEN (B 13) o FAFARR ELEAER S00 EHR - X
A3 A AR Ia At T R IR S E 95% » B E oM MR R4 e KT A8 sk
FARGR A EEARM - ko sb RIE K £ R FARGARIRL LG E » L&k m
BB — AR CBEAN ZEMBBRHEMNEZRT(XT) o

15 B ARRARARBAR R AR 25 N X25 AN BARAR S 2 F AR IR 4RI 1B A A
54920 4T IR 1S AR K #3375 FH AR FAS A28 5 IR 42 0 0 R R
Gtk o LA IENBEBGE MM R K o R R A RURIE BB ARAR P9 RE A S B
FmE o EAFAMGEHEA - 825 N0 x25 AN HAEN E D F 30 18 R ARAR 2
RO BEEERLGH SUNARENNERRER25% MR EZREN > F2E2D 3
NS EAER S BRI s ERR R - AIERR R F E4 100 BEEAARE - F
L 20 SONESHRAE o I 0 FAGARIE BRI A FARSAREE IR — 4k 0 %
A EEEAN(XKT) -

GALBRAREF LOHN  SERBABEY LB TRE M B RORRE
BEE BB SR L AKRT AELENHRE > FERERR > FH— & THER SR
BH o HMREAR R RSB REHAMBIE  EEAATAR T HE
J o TG SE AW BAENTEKBET - R TREOMEIERABARS LY
FEAR o RE R RALA BB B R T RN BEAE AN 8 BORAE B ot R AR E) G

pu=)

RS

37



Ao Bl SbiRAE A S F B G B TR A BT R E 0N R GRA EA M AR
AR ERAE T X -

38



# 7 RABHBRAS A BT & o SAARE A — k15 AR PR AT S 344 A -

. o TERT T BEBEE BT EABFIE
2 3 + A A z RS 4
FE F ok 7K T A B3 Fa B AR 8¢ [E] i R A%
FEA SRR R HB&M% (20048 ) 15K 10 »-4% R E 5 0 FAE YRR B 4
Bk (8 04 ) 15 X R 0.5 /h8fF (2 &% H & > 14 % 7T 30545 E 0y
TP IS E ) 5SE - EwEE
FAGAAIRE HEE&k (5 04) 15 N R & & ARk & 2 B RS EIM I B 4
£ (850 %)
B AR AR AR B R AR BB (20 54) 15 >R oy R5 £ = E AP 2] 42
= (B3 AY)
FHGEIEAERB 20 n4E 375  FF AR 3 BF B AR A & » 12 F TS 0
BAgsx (30 2 ) SE o AWEBiA
FARGARAEL R 20 42 375 FF /AR 5BF A ok A 1% » 12 & T 164545 € 09
Fr
R

B % (100 25 )

= a7
=) ag

VEWTEBAR

39



o mHEA BT RGFZERE X

ARAEEF EAR H4E48 Rk A B e r 2 2 AMERAE S
R o RBARBERAFHRERNAE S LA o4 TF ¢

(=) 2RFAZZEBHMT HRE

R AHE ( Citizen Science ) A5 B EM KA B TR X BRAZ TR — R R FKE
ITHZA R A EF P2 LB RGB R EERRTENEHR - AN FBABNERBR ST £
R RbiBEEAE FRRIFE AR T TR 0 RB T ik L F » E4H 5K 917
by BAR AR R A BB T - AR L b RE A 6y & RAHE A E Tk Ak
B4 (Reef Check ) » H3AE H A ifiho T ¢

LBEEA 10 A -

2. ABIRE 1 2-6 AR Fv6-12 AR o
3. B FALKE 20 AR -

4 HREEMGHE 41k -

5. T B
Tk A
s B 2
BHAL R 2
AR B HEMALE 2
BT AL R 2
FEHER 1
B2 R R A B AR B KRR 1

6. A2 :

1. fh F 84

a. ASTE R AR H AR I B AT AK » KB ARG AL IS R
2RI AL A B AR B A0 K B R AK + ) EE A 4R B B4

40



KE AR o fs EEK B ARG FRBRBIRT S ARRELEH
R kT 85844 -
b. B 2R—RTAK KB FAGALL I MG B AR F A
B ABABNFRGRWBEL T S ARRELEEHFA L THE G
T4 o
c. MBAMTAKPITYAGEEHFLMBAEE -
d. FIEEFARE  ARIFFAGLAARRREE R b — 5 £ A 255
AR BR L B ) R A AR B RN -
2. &AL
a. AEFEER : 09:00 — 10:00
b. ALEHE S ARE 20 2REk " SARGHEREFBIEWE > B F
BB EORE RN EABHAEEL AT —FALHRE
(B 16) -
c. PEALEMHETARTAAE FPRHaME  £1% 30 B 4EE 692
HeH AT sk A2 e 4E(E 18) - AP BRME A RE
M RHERR S A% RILE T & h 8B ML B e TR
(29 B 17) -
d. Ehek B HE 15 nd B RTF 2 A K DU B 7T B 46 147 &
HHEE -
e. EBGFHERORKRBBZEG 1 24 AR 14T
i, FIFR G fe k3R 2.5 NRGHEMI R -
ii. {5 A FARRHRER 205030 A ey kA
i, B4F R ZAe R
iv. B4 4sk e TR NG I54% 858 2 FA A RS 3L -
f. GNEBERGHTEERRFAAEER A RO FML » Bk &8
AEEFo AR S ERE AR E -
g HBRESARZIFYG | pEUEREeENTIE 2L 1 54N
sk BLe) B HR » EMREYH 2.5 ARG - REF BN
AREIE -

41



h.

1.

3043 20 NREEREH 5 ARF A &tk (245 50 & 100 2 R 4
g o
BERHA FREEITGAERE R FRREFHAEMALE -

3. BAMEAL

a.

o

&

o

=

S

1.

FEHE S ARE 20 R K EMBE  BEMBIRLES
&—F B KE—AGE—F(H16) -
B etEAS B A 10-15 )84 BHBLAS -

C BEEAMEANE G A R 25 MR

RUAATE  BEAUAY2ARE - H34BMURZLENKRE2S
N RO BB B o

ATERF AR ISR LI T AR R B g e PR R AEAY (&
10+ B 18) -

FLESRFR THRRRERELAMI » AAEMYERME (B
17) > SABM3EYAE TR A E R A ) & (8 18) -
¥R ZAR A -

AF 20 ARERGH S ARTA &8k (Z4ER 50 & 100 A R F 4
g o

FAERA FRERTGERE G FAREEHFELALER -

4. REAL :

a.

b.

FEHE : 20 AREMFAGmE (B 17) -
oA E B A 10-15 R BAHEALE > THEFEALE R
B A o
A RIFPIIE S EHMBT -
H50 Atk — AR TR EESN (K11 B19) -
18 P A R AL AE A ) AR AR AR SO At B 3E B IR A BB R
EZ
REAEAT R A RASEE R B RE - MARE T HIRE -
EEMGORARY LT FEE - AR E LB AESE R4
B RHEMERGE -
B R AR A A RV IR 04 Ak F R ST dk A I o

42



i 24320 AREREBA S ARRA 28k (48R 50 3 100 2 R F A
&) o
5. kB —EAEE (REREFESY ) BRh  BReREHLRELEIES

3
FHEEE H IR TGN - R B ARIBEBILE

(=) BAREEDFMH (Sl IR ) RRRBEIS - S HEDIARE
PR IBERAEAIARB SR BAR AL A REYETR] N 3RIEA T
TR ALBEERAE N LN L EAERREENEREAART » £—RBAKEEF
MANTEERAAERE - HEF EF il T -
1.3AEAE 8 A -
GABRE R EFRME
B FARRE IS AR -
BREFMGEHE 354G FALMMERS AR (dAEERETRERALL
gk BbiE A 100 AR FMEMEAL DL R I 20 AR E A — &5t F A
B (15 ARFMHmES ARG ) ITHE - ZVAE=GFHREEA=

R O®REASHK) o

B~ LN

5. TAE B :
Tk ANE
Y| 2
AL R 2
R &R e mAL R 2
FERERRAS B 2

6. A2 :

1 fh F A&

a. A AR B RATAK  BRASEZ LR K EIFRE LS
KB EMHAK  BEFRBEETHF MR E R 100 2R F A
oo A EBKBAKBNFRAAWLIEL S 5 ARRELEHFU
%FE 8 BAITH -

43



c.
BRAL
a.

b.

13

e

o

=

ga

h.
i
3. A

a.

B 2R —A T K KB FARG AL BE1E 1 42 B B 45 1 K F AR
G EARABNFTRERBIERL TS AREELEHF UL TR A

MR BTGRP IFTBEREFHAEMALE -

BKAEA B/ 1 09:00 — 10:00 -
FPESE : SARE IS AREK 5 AR Z AR FAE 35
%o BFMKMALEORFE MM EBEAEELAET—FH
ALHE (B 16) -
BHALE BRI A FTRERNMAIAKS PRIGME  SREBELY
LA R AT L BB 208k pr A SR e B RSB A 3 - &SR PEE
Ehes (R 12) - AVRMGAHREN - EHGHIFRGH 2%
F bbi@ % & b & M0k B W Bh AT 05k o
GG B B 15 54 AT w0 KDL B T B 46 &
TRERE -
ARG ERRNRARG L ét - £ L 4T

i ARG A SRR 2.5 AREEIEAE -

i, {5 FARGE B R 20 F0 30 Ay RE o

i, BifM ek -

iv. BA4G LSk FARGE N 09 SR AE B SL 1B BE 8L -
A ERARE T EHARFAER A RO FAL > Bibma g
BALEFoMERNB L EATEABEHE -
HRES PREEG | pEUAERE ABN T - 281 o4
PIA7 B4R 2T AT e BB - EATAR B H 2.5 AR ey - 4RAF
B aAaEE o
A IS ARERKRA S ARTFM fsk
FAEXHA FHRRGIPGERE —HFRALEFLWHALE -
WL
FEE S ARKE IS AR K FMF 3~515 > b FHREMK
EEE—F B KE—AaE—F (B 16) -

44



g.
h.

1.

FefEEE B B 10-15 4R B HBEE -
EEAFBRFIR & R R 2.5 AR T -
RUAATE  FEUAY2ARET - H34BUANKLENKRE
2.5 AR EYFEHE -

AR RIEMIB LM TR Y s T H BB RTHELY
(%13~ B 18) » A5 B M & FAMELE Dby R E 8
et (B 7) -

FLESRFR THRRRERELAMI » AAEMB Y ERME (B
17) > AR EAE FR A E R A ) & (8 18) -
¥R ZAR A -

A IS ARERKA S ARFM &2tk -

FAETHA FRERIEBARE G FRGEREEHFEMRALE -

4. BRERAL : P ORBEAL L

a.

b.

1.

FAEGE 0 15 R Ko F AR 3~5 1%
SHPBASEHF10-15 o84 BB AL THREFEASE
B [F) B 4

WA RAFPMIES  EAMMAT -

—BHEBG - A — BH B R F ARG I E T F AR N B F A
‘L -

1 548 2 AREGHENE 15 ARGBBRHERE (B
20) > FEWMRAAMERREAL S FERMER KT HBHE - £
&4 BIEERE o

TR EBKE R LB A TR E 55 -

M T AR SN HARK H AR A R AR 69 AZE (B 19) -
AR & 5 A sh LI S JE LM BB RBEE S
RERF > eLAE ST A AR ~ BB AR ~ S~ B 15
FEWERW - HRKY > ZERWY - 2 -

5. Atk —RAL (RE XSRS ) Mk  EELEFFARIIR
B o AR RS AR EULER

45



(=) Mt R4 BB R BB E P E L

WMMEA LA BTRYEE AW SRS - £ ME AR IE 0 R 69335 47T e is
BREIG A RS o BIOF ASRIE KA A4 ATERA B LRI ERA S 0D
REURTRABFRMR ; 22 FROHHHR LW IRZBREENBEERE - Rk
BITAKATHENEEGBERALLRBANI AN EARAR S — R - BERBE T RTY
MR E B ERCERME AR LB RBEE T BB FAEFEGRRRE
RABENER AL HNRAERBEFRE - FEFHAGRLEEAR - 2F
ABHENMER T AR AR - Bk BT REIMAEA LT RALTHLE R F —
Bty —H B AR E EHKE -

1. BXHEBHEE > TH#H 0347 8-11 {E ek ey 225K ¥E > 2 F BEE B R
B Ak B I AR B RS MR R

2. REEZDVZARIS ARFMEG N Z AR AMBMEA BT R HLFEEEZE
D IS ARKA LML ZE FARRIL BV BEFRELL 3 ARELAS
AR M o BHEL A RA FART ZABTAT - PRIMRED 5 AR & AR
RAHERN A FMRTEEAREEFERZIMMBED 5 AR - FH L OHER
AR B B Z 45 FAT SRR AR &) FARER - Rl F ARG T AL ko

3. EBGEMROBREUARTHEMES ARAMRS LIT AN BT AMUB A F A
Begize (B 21) X BARRE BT o 5 RIE T ) FALKIEA S A

E ARG E 5 3 1S ARAZLR A EWI o B T A BLAE b T AR SR LA

PSS 5 58 5 A RGIAZITR A M3 R F ARG AT 5 A5 B AR S A BB 39 © &
Bk AR R IR F BT SR EEAZ T 30-40 N0 R B3k —ARAZ T IEL E R4
o AREAE A REBER R EITERIF S A

4. fefmiey FARGIAS LU NER AR SRS T LA - EeskebiRiesy GPS
fir & AR R RIK B FARER -

5. @EKEWEEME R RBENLF TR EIHBEERZEALE R

46



BHE T %A

BRAME : DSBS SREA R ERER T EH -
EREE

B

1.

AR KB KT R EER LU B R R BT - LHBERE AR
Rl AR AR T = 2] EAAAREE QY BF R M & - 4o s & —F — R EAIAREE - RIZA
FEARBE T T2 —FBEER > ERED T/ FEE—REBEA
RAKARE - AR EEZ G LB BRRME B BRI FILe AR AL TR
BYBF R R 1% > o £ R B E RGBT EGRT dE Wik = B K
O AN A s SSRSR L T AR & Bl D 2 15 48 — F LGRERIB AR
AR MR 8

W

L HRHIAE : UBE AR -

2 MR LS AN E s HES A8 PVC S 1k B inie s « — A AS %
HIL » H—HEFT NI LY | D048 o RGBS B %A MBS
P B b AR A — e Bl R A b o LR AR SE R 20 A i AR OL
% aKFHAE e

3. REBABEHHMASEESHUAE  URW % a3 E 2 EHR T =L
&% AD AR D 0B BAT B AEAR AN A AR VR TR B Z AT o BT
RAHLEKTRB—MEPVCEEHEREE  EALMRTHEDERE -

4 TS PR - BRSO BN AR SR AKBLEE

7 60°C I AE I g AP & -

N

L BMSERE B EARR -

BHRRE - RIFELERHRE ML -

BB IR = EAR A KA B R AR RIBARF AL 2k Ao AR
F#(NIEA 102.51C) » AR EFRZ NEE TRET » TR ZFIRA #ITIE
B o
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4.

& M B B A
AB A I8 A e
CGRAERE T 03047 B-11 A Ak ey BARIE - EEIRREE R B g

R R BE A MR T o

LB ik L KRR E AR R RS IEAN M RFIA) B B0 56 8 Z 3Rl € &2
PELE - AR AR MM B AREBE o A RAEARSIEANI IE-H
By i%(NIEA W437.51C > Pai et al.,2001) 25 5% & 58 14 352 R ok b B 2 — i 88 7% 8]
2 (NIEA W436.50C » Pai and Yang, 1990a); 54 &% B 14 1% Fl 45 438 R & 20 7Y 5 B8
#% > I RN B E 5 s£:8] & (APHA 418F % 16 pr;NIEA W436.50C; Pai and
Riley, 1994) o & Bk 85 14 92 48 B 4% 45 & R B &4 64148 & (NIEA

W443.51C - Pai and Yang, 1990b) - #y &% B4 fisamt B8 4 R & 6.8 5k - B
16 Pl Bh B 47 4By B R A B & 2 4884 B 1654 ] T (NIEA W450.50B » APHA
425C & 425D % 16 Jg) °

T4 A
e B AT A E B 2
BIEAL B 2
BERAUVEFHEGHALE 2
RAEBFAL B 2

a. MV B BT AK ) HF BB AR TR K @ IFAR E Ao
BAKBAREBAK > BEZETEHRAFTAEE - RT ABEALR

I RS EHEREK B AKIZBP - REITHAE o

b. G BTGB ETHARNIMBAEAE (FdhoT ) -

2. BFMAEE
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a. ALHE S2/2RE IS ARKOFRT > B EMEIRAEL L
—¥ > MBRE-—AEGE—F(B16) -

b. &AH G K HEER 25 ARGELE -

c. MUANE  BEAUMNY2AREL - B34BUNLEHNHKRE
2.5 MR o

d. ATHERFARIEMEA LT EH B s ¥ HRG R TELY
(13 B 18) » BAMMER B EFHEE D> RREG
Dfe (B7) -

e. fEASREFIR TN ERMAMI A WG ERME (B
17) » ARG ARV FE L A4 ey 3 (E 18) -

f. BiERzsaika -

g ABRHAFHABBHIFLAZNESHIEEFLWAS
é\ o

3. REAL kP HALALE

a. FALEHE : 15 AR KO FALE 3~51&

b. FRIFRIFFHEIFS > BAHBBAT o

c. M1 42 ARMBENE IS ARGERSLFHERY (B
20) > WM RAAMERREAL S FERMERA KT HBHE - £
&4 BIEERE o

d EEHMERKER BB THREHT -

e. MR TAEMISS » HARK H A LM R AR 9 AZE (B 19) -

£ AR & 5 A dhFLH I S IR R ILIM > BE— SRV EE LY
RERF - eLAE ST A AR ~ BB AR ~ A~ B 15
FEWERW - BRY > ZERM - 2 -

g MANAEH (HE<S Ay ) HE
. HERE: ABGFAKLEMAEE A THAE 025 AR

X 15 AR eHEE -
ii.  AEF KX HFHB RN I B L] R0 8B R 1F A
A IRTE > MmN B (B 22)
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4.

&g/ﬁ\

5 o

W
&
ﬁ
g

&

i

RAMEMALLERLECHB BN L B EHAL B TREST

B AR E SR 1 09:00 — 10:00
FPESE : SARE IS AREK 5 AR Z AR FAE 35
%o BFMEMALEORFE MM EBEALELAET—FH
ALHE (B 16) -
BHALE BRI A FTRERNMAIAKS PRIGME  SREBELY
LA R AT L B B 204k pr A SR e B RSB A 3 - &SR PEE
EBE (R 12) - AP RMEAHREN > EHRGHIFRH 2%
A e b E SOk BB ITRE
G HAM R B @B LR BT R E R - 415 48 FF BB EA
Fm A AR U B T T K EAT SRR E -
LG ERANRARG L 4t £ L 4 ¥

i ARG B Ao gk 2.5 MR FEI L

i, {5 F ARG B R 20 Fu 30 AR E o

i, Bifr ek -

iv. BA46 L5k FARGE N 09 SR Ae B SL (B BE 8 -
B EEAENE T B MR AEER & FoFAL > B &
BREEZ L MEAUNBR L EANHEOBHE -
FhHS AREAFE | DEUTE A 8 T1E - 23 1 548
PIA7 B4R 2T AT e BB - EATAR B H 2.5 AR ey - 4RHF
B aAaEE
A IS ARERKRA S ARTFM fsk
FE RITR T AL NS 2B F AL I E) B A A
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R 8 KEERER - ARERIEE ~ BAEAR R Lk

&8 B LR ES B ik

KB i 4508 3t NIEA W217.51A

R % NIEA W447.20C

pH % NIEA W424.52A

74 S APHA 421F; NIEA W421.57C

B BE U.S.EPA method 180.1;NIEA W219.52C
Kb EE R &% NIEA W210.57A

ALERE = NIEA W510.54B

AR &% NIEA W437.51C

7 B B FE NIEA W436.50C

25 7 i EA &% NIEA W436.50C

K B B8 &% NIEA W443.51C

£y B B e NIEA W450.50B ; APHA 425C & 425D % 16 Bk
B EF E NIEA E507.02B

(BEHRR: SHBRENET R RE 2013) -
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9 AR A RKTHE L

FA4AE % &% Line Transect (Fish)

Site name ¥ & #h.25: TS #2454 8:
Depth iR &: TLRAEK k:
Date B #: Time #5R:

Data recorded by &t ék# :

0-20m K 25-45m K 50-70m 3K 75-95m K

Butterflyfish (Chaetodontidae)
B A

Sweetlips (Haemulidae) & #

Snapper (Lutjanidae) % #

Barramundi cod (Cromileptes
altivelis) % B 32

Humphead wrasse (Cheilinus
undulatus ) %8

Bumphead parrotfish
(Bolbometopon muricatum )

BT~ A

Other parrotfish (Scaridae)
only >20 cm H b &

Moray eel (Muraenidae)
REE

Grouper (Serranidae) sizes (cm) (count ONLY >30cm) + B3¢ &% (HEAZBI0AYH) :

30-40 cm

40-50 cm

50-60 cm

>60 cm

Total # grouper 483t

Rare animals sighted (type/#)
ER4Y (HB/BE)

Comments & &.:
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* 10 ~ e i B A H KT RAER

FARSEAE R - £FHHY Line Transect (Invertebrate)

Site name ¥4 32
Depth F&:
Date B #i:
Data recorded by &#}zék# :

TS #24 % 5:
TLAEK &k
Time &5Rj:

Invertebrates & %84

0 - 20m 3k|25-45m 3k

50-70m 3k

75-95m 3k

Banded coral shrimp (Stenopus hispidus)
BIEE >~ FERR

Diadema urchins (including Echinothrix spp.)

B R

Pencil urchin (H. mammilatus) 4% %%

Collector urchin (Tripneustes spp.) & ¥ %

Sea cucumber (Holothuridae) #% 4%

Crown of thorns (Acanthaster plancii) # & % £

Triton (Charonia tritonis) X%

Lobster ( Palinuridae) #&#

Giant clam (Tridacna sp.) sizes #%E R

0 - 20m 3£|25-45m 3k

50-70m 3k

75-95m 3k

<10 cm

10-20 cm

20-30 cm

30-40 cm

40-50 cm

>50 cm

Total # giant clams observed =%k R &3

Impacts: Coral Disease/ Bleaching/Trash/Other

BT MR/ G1b R/ KA

0 = none, 1 =low, 2 = medium a

nd 3 = high

0 - 20m 3k|25-45m 3k

50-70m 3k

75-95m 3k

Coral damage: Boat/Anchor #3538 : #5/65

Coral damage: Dynamite 33§ £ : ¥F &

Coral damage: Other R#HE E : H46

Trash: Fish nets ®3% : %49

Trash: General #3% @ —f&3HIR

Bleaching (% of coral population)
a1t (15%Efadp])

Bleaching (% of colony) &4t ({528 this] )

Coral Disease (% of coral affected if yes)
mmEm (ZBELH)

Rare animals sighted (type/#)
ERAY (HH/8F)

Comments & &.:
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11 MR E K THRELR
FEAEE £ K'Y Line Transect (Substrate)

Site name & #h.2k:
Depth R E: Date B #i:
TS #2454 5: Data recorded by #iiaék# :
Time #H: TL A&k
A AR S

1. HC hard coral #&33#3 4. NIA nutrient indicator algae 7. RB rubble # %

2. SC soft coral #3% ABIR-RE 8. SD sand #

3. RKC recentkilled coral 5. SP sponge 4 9. Sl silt/clay /&/3: £

5% 3 5ot 6. RC rock 2% 10. OT other £

(For first segment, if start point is 0 m, last point is 19.5m) X E—BBH] + BEELEE 0% » KEEZ19.5 % -

Segment 1% —#% | Segment2 ¥ =& | Segment3 F=#% | Segment4 F ik

0-19.5m ¥ 25 -44.5 m ¥ 50 - 69.5m ¥ 75-94.5m ¥

0 10 25 35 50 60 75 85
0.5 10.5 25.5 35.5 50.5 60.5 75.5 85.5
1 11 26 36 51 61 76 86
1.5 11.5 26.5 36.5 51.5 61.5 76.5 86.5
2 12 27 37 52 62 77 87
2.5 12.5 27.5 37.5 52.5 62.5 77.5 87.5
3 13 28 38 53 63 78 88
3.5 13.5 28.5 38.5 53.5 63.5 78.5 88.5
4 14 29 39 54 64 79 89
4.5 14.5 29.5 39.5 54.5 64.5 79.5 89.5
5 15 30 40 55 65 80 90
5.5 15.5 30.5 40.5 55.5 65.5 80.5 90.5
6 16 31 41 56 66 81 91
6.5 16.5 31.5 41.5 56.5 66.5 81.5 91.5
7 17 32 42 57 67 82 92
7.5 17.5 32.5 42.5 57.5 67.5 82.5 92.5
8 18 33 43 58 68 83 93
8.5 18.5 33.5 43.5 58.5 68.5 83.5 93.5
9 19 34 44 59 69 84 94
9.5 19.5 34.5 44.5 59.5 69.5 84.5 94.5
Comments & &.:

54



12 BBATHAERSEER (15 2R)

FEHLESE k- &3 Line Transect (Fish)

Site name HE #LE GPS :
Depth R % : Date 84 :
Data recorded by & #mék# : Time B0 :

STk A Ao B AR B

0-15m K 20-25m >k 30-45m >k 50-65m >k 70-85m >k

Carnivore

AR

Corallivore

£ 30 34 P

Herbivore

Invertivore

Omnivore

Planktivore

EREMBERMN

Rare animals sighted (type/#)
FRAM (RE/BE)

Comments & &.:
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213 aRHEHHRTHEERSEE (1SAXR)

ZEANAE R K -3 HEENY Line Transect (Invertebrate)

Site name F A ¥ : GPS :
Depth # % : Date B #7 :
Data recorded by ¥}z ék4& : Time &7 :

Invertebrates fEXHEENY] 0-15m >£|20-25m >(|30-45m k| 50-65m >k

70-85m >k

Banded coral shrimp (Stenopus hispidus)
AR, TETRIR

Diadema urchins (including Echinothrix spp.)

Pencil urchin (H. mammilatus ) ${¥5&51&

Collector urchin (Tripneustes spp.) EEEIE

Sea cucumber (Holothuridae) 722

Crown of thorns (Acanthaster plancii) §i/E 2

Triton (Charonia tritonis) K513

Lobster ( Palinuridae) FE#

Giant clam (Tridacna sp.) sizes fifiig & 0-15m °>k|20-25m >k|30-45m K| 50-65m >k

70-85m >k

<10 cm

10-20 cm

20-30 cm

30-40 cm

40-50 cm

>50 cm

Total # giant clams observed RfiEE 5 485§

Impacts: Coral Disease/ Bleaching/Trash/Other 0 =none, 1 =low, 2 = medium and 3 = high

BRETTETNE - FERE I/ A Ak /br R/ 0-15m >k|20-25m >k|30-45m k| 50-65m >k

70-85m >k

Coral damage: Boat/Anchor F3i{82 : {8

Coral damage: Dynamite H5iiggs « Yr&E

Coral damage: Other HE{E2s : Hfih

Trash: Fish nets i1l : 248

Trash: General 518 : —REHEIE

Bleaching (% of coral population)
Ak (SIEREELB)

Bleaching (% of colony) F{L ({EEEREELEI)

Coral Disease (% of coral affected if yes)
b R GE 2 3= a )

Rare animals sighted (type/#)
ERAY) (/M)

Comments & 5.:
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’ | e - Survey Location:
Ry R E Both Belt and Line Transects are surveyed
A on the same 100m line deployed where
RE
CHE¥

= | ri
[ Survey Methods Summary s s

A B2

seaward reef slope.

FISH AND INVERTEBRATE BELT TRANSECTS
START END
o 20m 25m 45m 50m 70m 75m 95m 100m

) Count ' ' Count ' ' Count ' ' Count : '

' Fish/Invertebrates ' [ Fish/Invertebrates ' ' Fish/invertebrates ! 1 Fish/Invertebrates ' '

[ § No Data | 4 No Data 4 No Data L 2 1o Data |
£ ' § Coflacted g 3 Coliectedy  Collected § 3 Cotectnd |
w ™ T T 4 T —— T —— 1

' 1 ' 1 L] ' '

' 1 ' 1 I ! ' ' '

' ' ' ] ' ' ' 1 '

' . . ] ' ] ' ' '

= Stop counting fish every 5m
Count fish 2.5 m either sie e Count invertebrates in a
st the transect ine 21008 transect and wait 1-3 min Sm-wu;e eetragds Ibonom "
for fish to come out of hiding (Transect viewed from above)
—— e ——mtE————— = = SRS
SUBSTRATE LINE TRANSECTS
Transect line should follow reef surface topography
Record substrate type Record substrate type Record substrate type
al 0.5m intervals at 0.5m intervals
START al 0.5m intervals o
beneath 25m Record substrate type :
o . e at05mintervals ~ 89.5m e - beneath tr 9a5m_100m
beneath transect
CORAL REE]

SUBSTRATE TYPES: F SURFacg 5 m gaps where no data are collected

separate four mdependent samples of

HC Hardcoa  RKC Recently Killed Coral SP Sponge RB Rubble Sl siyClay equal length along transects

SC SoftCoral  NIA Nutrient indicator Aigae ~ RC  Rock SD sand OT Other (Side view of transect)

16 ~ s AE R AR A L S0 B L & &

d KOCCFCHECK
In %?WG‘I:\ #E *% l%\ ﬁﬁ

+ 28/ 4r4k 26 3 @,

Photo by J Racdal Prcto ty J. Randall Fnoco by 0. Wescon

~ = 5 g >
mpasy | |ERABTR| mak

Ihoto by (L Pataner Photo by J Randall Phote Ly J Rardarl

17 ~ 542 & 2R B 45

Plows by R Paizres
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In Taiwan

REEF CHECK
PR

i3 /)

LRy
Y eree - 3 ‘ \,_ i
l ’Xﬁ . ﬁé#‘,_. I T
18 5T HAMEE

ﬁiﬂmmﬁgn Ta:a: E g E ﬁ e
HC &= SC #mn RKCx it atmu| NIAZK s4ase ||SP 44
B KA fo Rk Aophd | | akAkELabtR AR FOBEERRK || AA A LR EbkAS
B A {5 T Rk e

LERRAR  kwn

RB #%

RC #% SD » S| ‘gt
aHEEOAE TR || £805-15 0082 LE<05A R 2k BREBARKTZNMY || EemEREY (5K &Y
RYBE HHRARRLR HEEARRARE

CHREY) R ELh (KK
AY) :
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i

B 20 - 15 7 4 ok Lo AR R AR AL T R AR EE TR 60 B 128 ]
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B 22~ 3 AT ( sh7Umm )
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W ML RERRT EEER -

LB R KA AN BB e A R A M ZHR - R b RE 6 & E R HD
ARERAREG BB FTEE > BFAETRRFTEENECEENBFR/ALE
BUARZOBE Pl BREERBARTHUAELRKE RAITEEGEN TR
2y B SR 84 #£3% ( Sobel & Dahlgren2004 ) - B 1984 £ R TH ENBE RIL24E - £V
BHER R AR (2007 4 ) foiidhm BE R AR (2014 F ) LR H sk
T4 A 14891.16 ~ 353498.38 ~ 35473.33 N8 - £ B E AR SRR T X454 At
R EHMPMEA L AN TR AREETEITRNSE N CHEREBENGAALLE
B — R

FHERAEETHERZREAFENHEARBE X > REAEFEREAMENE
TR AEBOR - AMRESF A RERBT » TEMM DB RARA R AR
BRI AER AGMAE T FRENTEEN R TRTRERAELEN A4 X5
RERERBAE R F LT RIMARER 2 ABMERS AEi B R EE A
EEM FRFNEMBRTAEN FREFTOEMBREZI » 4RBELFR—TAE o 5 —
B R S — F ik ey B AR - 3R E ST A AL B LS 14 EAKE - AMERD
HAHEFFERAENHRE > LHA 2008 F 4 — B KEE N ERIHKE - K% 2008 £
AT A A B 9tk 24 2008 14 093 A & BAHER6R 2 0 R A R I B B F ARG AL AR P 4 B2 )
HRGGFIZ - R BIEFIRE AR LIS 0 0k e B B R AR 6 K
HREF AR EEOENTEERK  ERIIKMER T EFE EMTE -

SFHALERLETEHBUREILEZ TN EXEM - B R %K T BERITERSE
FEODEMBMBEERAE - —EIFeH65]F B AR KA 4% #25% ( Australian
Institute of Marine Science, AIMS ) &4 & #A B 23+ £ ( Long-term Monitoring Program,
LTMP ) o b3t 4 1983 R84 AIMS N ERX B8t £2— 34 > UMmEL—
18138 HA 2 HA B A R B AE N 4 100 B33 AR 6 2 KO - BERDE B 45 K H ~ RARBER
A BRE - BRI R A Y F X > RS E R TE R YRR AT
4By BE0R) o 3SR LTMP F-#A4% 4% A monta tow 4T K #6 B 1240 08 s & AL 2E B 4 A4S
310 #2004 FRAAE R E R R FARGLETH @8R - £ 305 F > A ERTH
BIREENRERALEERNFER—RAEREI > GHRTH S T Zoymig

BE
MEAABMELE Pl ES5RAEGIGEFEETRAEE FM ( survey manual for tropical
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marine resources, English et al. 1997 ) ° Bz Rl R R R A B M| £ o Bl R i F A 221 £
( National Marine Science Plan 2015-2025, National Marine Science Committee & Gunn
2015 ) FGFARMB RO ERSETH - RTHER I - LTMP £ A4 &5 1K
Tl R c MR R GRBEF YT HEKERHRERALLBEEST £
REESAE LRI T 92 A F 7 XAFGREAT 7 a5 - (TR B AR 89 R A
BRI AFBRE -

b BRPTHUAREKMOGETEER > 2T

WA b EA B AR -

) BHEZeHEamNEAEE (ARFTRRAE ) BB & FAE
(ABBTRFFE ) B2  AEREE (RFE ) SHEHAZ - LA SHEM
BEA AT RRA O REZBAR

2) BEABREBAFTIE : BB BATMHEE SRR X  FEKRE
FATHMIAEE ) 5 B A A F X BATH Kk BRAADERE -

3) RULERILEEMPETRALE TR > BHRRBACOMPEE B
6 Blhe B FEMIE  BFAE  RAREFAMARGEBEERR@ENE
o ERBRELCHZICAE T Z T2 emMELE- AR LE
RMARERAKE  BOENKRE SRR GRE £ LR &I 00 At
Eh e RERNAZEABREF R AL HRGREFHE R THBPUTHE
Bk G R KB > LIBRARGBFAMALT HEI KRR LR SF0R
;q_ °

4) RMARERRGEHEET IR =R & :

a. EAABRI QAR IRETIL - A MBERRE L ETH
MRS FRZENRRENGERZEANRE AR EEBMAER
P Ey R R AR ES

b. REAFEN,E  KERFRMEMBOMERERERMEH -
ERBFMIBREKI A GBS S &4 A B BBA & TR Xe
B WEAHRTHOHERFZE -

c. Bt EAAMARE - LBREF M E > AALE S — R RKIRAR
RFEFEE IR A BRE Y S A BRI S -
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5) AR HROHEEBMBEHR IR TRNERNEEIREF %, -

6) EIMBBEARLAE AW RAL BN EANAE I L E T EAB®E
TR EIR AMBEABERTRS > EEBEREEMIHBAE -
BREG M c MMEA A AWM HMNS >  FEEL SN EEANB RTIRT
£ RsbB4Fe RS AFRATEE (Al) BTG AHIR FEAER
£ FREFa#R o 3K B AT Al B Sy PR ey M AP RARAT A & Zmik - 12
— BRI AHHRAL 0 TERESEFERBERREL LB PGLL
1% —RIER KRR EF -

k2B

LM A A B RAR A 09 R AZ B AR A ML 2050 Fuy AR AATRT -
FHERSBER G XERB RBHARE - REAY SR B SR MR
BARBRGAKEFA - PR EH R GEFENE > BRSHE A EARTAR
BHEF S - BBMEROREATAZICL  HEETREE R L A4
B HRERBIBREFERT R TREAEBEENNHBILR  REMRFHF
FMAEEOER  CEIZKEGEBEHRBEUAR G RIEE -
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% UK

AT~ BRREE ~ R BBEE > FRIEF > BSUE  FREAME ~ B4z R H TR
R AREB) 02004 « BT R R AR BRKI A AR E-AL T S HRAEE
PR Mz oy (IV) BEEHFTZER (1) - NEFE ZEFRTREARF
R B AME 2 262 R -

AT BRREE > R  HREE > RRIEF  RAME - Bézék - EE B RGHE M
F8h 2005 - BTEHRANABSRKYP AL CHARTFE-ABTHHBER £ EBAERZ
HEAE (B ) REHFTZEA (=) ARERTHZEL (=) BRBLRE
MEERASKZESL (— ) NBFEEZRTRAES BEERECARRSE
295 7 -

HAAT C BRREE ~ EIBME o HRT  RET RS B1484k - MR b RHHE M
Fh 22006 - BT EHENE RGP AEEHRTAE-ABEEHHEER £ RATERZ
B (R ) BARAZEA (=) AAABTHZEY () RBREET
MEERAKZEY (=) - NBEEERTRENY BEERLCHARRE -
233 7 -

FHERB - HBE HREE - REF > RAHME - Bléosk > SR > HREB) AT
T4 02007 - BT HEAEBEBRKREETH R -ABTEHH R A RAERZ
RAE () BRHFTEA (w ) AREBEMHZREY (W) BERELE
MEERASKZEL (=) - NBFEEZRTRAE Y BEERECARRSE
226 B -

SHBFBEHFTRENHE  SEBIBE MW G - 2009 - 2009 & 5 34 5 488 1
(Reef Check ) & F£4R% - EEBEFRBEHFTHEM G » EHBLE MM G - 86
E o

EBBILE MM G - 2010 - 2010 & 4 s 4288 4R ( Reef Check ) s RMEZE - 674
BERMEG 97 R -

EBBIRA MM G 2 2011 2011 & MIPAELI R R RIRE - EERILE AW G - 88
E o
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SRR A MM g 0 2012 - 2012 M E AR R RRE - SHEERE R T -
137 & -

&M EIL A M @ - 2013 - 2013 & MM ALAR R RIKE - SBBIL AN & - 67

‘>

&HBHA NG « 2014 - 2014 & HMABBIE KBRS - SHBRA NG - T3

EMIBBH N & - 2015 - 2015 & BAMBARIRERRE  6HTHT A ¢ - 82

‘>

&ABHE N & - 2016 - 2016 & A MAABA K RISL - SHBRA NG & - 116

& MBI A I G - 2017 - 2017 &M AR RIKE - S BB A NS & - 109

&AL TN & - 2018 - 2018 & WMBABL A RIS - &34

o
8>

BE Mg o 54

¥

T4~ FREBH ~ BRZ 3 ~ FRIE-F ~ BRARSL ~ AREB) ~ TRt 2 2008 - BT H RAH
HBEMARARSE- AL THHERERAERZEEAR () > BEHF
zRA () AAAEEN2Ey (2 ) ARRAREN BERASKZEY
(w) - BTREANBERREXAREE 270 8 -

FTF4E > REB4y ~ F3sB ~ RRIEF ~ BRAR > #hFEB) ~ TR © 2009 « BT B £
HHREMAEEART E-AATHHBRERAERZEREME (L) - BT
ANEE R ZEARME 276 B -

fTF4 ~ PREG A ~ H3fE ~ FRIET ~ SRAR ~ #h¥EB) ~ R 2010 - BTH £ E
BRI A B E c BTRZE AR E R B TI/E 2300 B -

{4~ TREB M ~ H: 3T~ RRIEF ~ BRARS ~ RFEB) ~ TR~ Bl5@4= - 2011 « T
BENEESMAERRERERNE - RTRARER AR EER R0 RME - 330
E °

TRA S BEM  RE5& > kT BRY - H39%  REME 2016 - A4 Y SH4EM
SRR TREAR BB ERI - BELNEZHK26(2):60-71 - £ - ¥ 2K
B -

B
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SRtG32 o 102 4341 77 v B AR AR 48 A AR R RMRAT -7 38 40 b 7 3 B 39 3 2
AR o FBR R NRE (18)
http://marine.cpami.gov.tw/epaper/EpaperDetailNewsShowSaa7.html?Cond=7c04d3dc-
aef5-45f0-9b07-9635da6427¢7

M BB - 1987 o BT B G R RO RO My BB R — IR R
BB RARAEREZAT NHFETEFRTRE LR EEREEALR

& o

=]
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