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Marine Environment, Coral Reef and Scuba Diving Information
in Shanyuan Bay, Taitung City

Abstract

The purpose of this study is to explore the marine environment, coral reef ecology
and scuba diving information in Sugahara Bay. Through semi-structured interviews,
four local residents were interviewed to collect information on the marine environment
of Suigahara Bay; underwater coral reef ecological surveys were conducted by divers
using underwater photographic equipment, supplemented by cross-line photographic
surveys to understand coral reef coverage; From the diving survey, with aerial camera,
diving marking buoyancy stick, diving computer, underwater video recorder, and Goole
Earth map, the environmental information of scuba diving is established. The results
revealed that the submarine topography of Shanyuan Bay is dominated by coral reefs,
some of which are sand and stones, ranging from shallow to deep. The depth of the bay
is about 10 meters or less. The topography of the south reef is coral reef topography,
with a small part of sand and small ditch is about 5-7 meters deep. The current
conditions in Shanyuan Bay are basically quite stable. There is not much current in the
bay, which is suitable for marine sports. The Kuroshio outside the bay flows from south
to north. When the northeast monsoon is strong, changes in current direction will be
affected. In the part of ocean visibility, mud covering the seabed due to nearby
development projects will become muddy when the tide swings. The corals in the inner
bay of the South Reef of Shanyuan Bay are dominated by by reef (-building) corals
which included Heliopora Coerulea, Acropora, Porites Coral, and Millepora platyphylla.
They are mostly clumps around the sandy land at a depth of about 2-4 meters near the
shore. The closer to the location of “Black Bull Rock™, the frequency of soft corals also
increases, especially in the water around “Black Bull Rock”, where there are many large
reefs, which become a paradise for soft coral growth. There are many clownfish clusters
on the bottom of the inner bay of the South Reef, which can be used as a feature of this
dive site planning. By planning the route of the clownfish cluster location, connecting
to the “Black Bull Rock”, along the diving route, with the rich coral reef ecology, it can
be used as Material for marine environmental protection education for divers. The
season from end of spring to summer is the most suitable time for diving in this area,
especially when the tide is full to stand tide and ebb tide. However, the impact of
recreational pressure on the environment should be avoided when planning diving

activities.

Keywords : recreational diving, ecological conservation, marine education
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Hiﬁ?‘[ﬁ%\#fr P FPEE Y R ER > F] G B B ROk G 4 F
PR EFEL LS BRSO R A R R

28 W AL iRy E {2 p A l% B T HGEA R Gy BB SRIR

MR nd S SRR RE 2 gl o
TR BB KM ER, HFPEARURAREKEREFRENEE
Halpern (2008) f5it, MHAEERRRANEEUS LEBREIZZER, 2HNEMN
P—H MREE SRNELERVRE, EerMMEEREANE=22_m
BREENLEEFRE, THEREVRERABEEGSARIARBIRMIR, Lk —fRmiEE S
I, S2EEKIOERNEKE2RAMINEIRIZRES, BEREEKE NI
FIERRBERRATETREEXR (FBR@, 2019), KTNMTEHNER, BR. F
NELCEMBRENER, BKERSZEMMMIBEE (Medioetal 1997), Hasler
Ei Ott (2008) tHiEE—ZFIEH, BKEEHEHNRNEFIRE CEZEREIEN
B4 B REIRIAY1T RIS PR IRHERY 18
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KB EEFA T XL KBRS SR A L B p T (4
% 02016) 0 i1 F R F BEKHBRET LI F > ARA AP BRBRA LA
EREFENRY F ook AR L B BRS RN R EEG D

LRBRBRALPE FLE D CLERHRR > §E SRR R FRT R RHK
A BTGNS SRBPWEL SRR IR B HEFL B
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o J\ R A es ¥ &g L F 23§ T (Terron-Sigler, Leon-Muez,
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StgHEiAe s C HA R AR RERESEILSP -
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e g i&m Bow s Rk 3 Y 4ed FEAP M P EE o Townsend  (2000) 3 3R 5
EFRFBEECBEREMIGOT SROBLA 0 § IR A L RMLDEE o
Rk EPRE Y SR (2010) SR E L HR A AEKE o BB E R
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EofeE R HHRLEE K E -

11



FZ & RWERBRTAZAL

Bk ER ARG EAE Y R RS E i o T d Bk T
ey~ TRREEk ) A RaEde e T Bk A2 S ROKA
EEENFEAOER {1 P F TR R TRERED R TR R

BB E R I R T BRI B e

M2 F o RFEEY  FPREmBES B S TR T ERT BB
ﬁ&%‘ﬁ%‘%*ﬁﬁ%u‘ﬁ$$~ﬁo%a:%ﬁi%%o%ﬁ%%ﬁ

B VRGARY L ERISR A T IRRBAT BELER (AR ST 20 2016) ¢
Kok B KRB M AT T E A 5 L R 0 RIER RFEKER B

BN ARBEER ARG YRR E R EERE AL ERORE (2

FLERAEE 20054 F AP D REHD RS GABLTHED 28
R R S T SR RS ) R
s AR RO B g Bl 0% 5 BB LR A2 X 2IRIEK SRS
(BARTAET Z 02016) 2 A8 &% 5§ 15 B4, BB e 7 F 8 > rUB-k
TRRER L RN UEE RS SRR k8 BRS¢
HOA KR RIEFTREREREH B RFHI TR ATES (Wil
PR GRET RS B NE ) B Byt NaER o R E TR e
(iR Ty Lg e Corl: bk il  BLERLF B d B
FABIkG o d ke A BT FE R RBRIE L ELER
7 &é%ﬁf%ﬁ%ﬁﬂ#ﬁﬁ PR PFEE LR E 2008 £ 2 2011 E > A
MEHET 2 GG AR R ERREF AR P FE RS RERP 3 R
T TR B R F SRR T 5 (2016) A SRR
BPRTAOMFE G IR B A RS AR kT B RR R D6 L
Wit ARNMZIFREFTN o LR L #-Diving TW izt > R RIS
G LRGN BT R BRSSP e SRR S
FORBEF I o A BRI £ 2009 £ 0 A A BBPNIBEREF AL 0 ¢ FhF

E:
WG EE CGHERCFR PR RS EGRT R PRERETR VG
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kT 30 5F iR T oo B BB RT Bk R K | BRI 0 T
ER A K e R T HASEL A KT 360VR 0 T R A E AR
CE A F il QL. £+

BB e AT 00T RI) BT i 2 TR R 202 B gk
BT GRS r o R KT RS § BB R AL R AR T
Bl (% SS%R SRR PR o) BRARES PRR A E 8
BAEA ) R R ESBAERE QUR S RIS S RILIRE P

1)
Fri PRI AR KEBAFY

- NP PR OIPNE T

PREAISIEPREFT I ER B cHEER LA TR E NN E o WR
2 kBRI AR TR o Fl 0 ARER RET B
(IJUCN) ~ 5 & W3k iRk ¥ (UNEP) 2 ¥ Ao 4 &4 L £ ¢ (WWF) 7% 4t
e J %5 3 9% (The World Conservation Strategy) # fifu#&m R I R S
AP A A CRE A BEAYFEESMEL S L (Y8 B 020020 5B
AP BROILRfE PP B HEOFEFTT, 0 p 1997 2k REF M P PR
TRfcE DL B AR R ARG ER > 23 (1) 2Hpr AT PR
(Global Coral Reef Monitoring Network; http://www.coral.noaa.gov/gcrmn/) » o £+
?—"ﬂ‘ Dr. Clive Wilkinson #g % & & % E}ﬁ—ﬁ%&éﬁ%ﬂ’ o e - S A
B E - EF L - AE By wmammdr2 (Wilkinson, 2000) ; (2) % R340
(Reef Check; http://www.reefcheck.org/) » ¢ % lf&]%i‘ Dr. Gregor Hodgson 7 4= »
FHEEREF R B RAL R EHp e LER L (Hodgson, 1999) ;
@) A F kA 7“7 (World Resource Institute) = 3 7 & 3+ %  (Reef at Risk;
http://www.wri.org/reefatrisk/) - & £ & v & 12 > 7 3 3 # I ;= (Spalding,
Ravilious & Green , 2001; Burke, Selig & Spalding, 2002) -

PWERMEE I B % & (Hodgson) & 1999 # #7i% ) » F I 4EE (L chz
ERA T RPPROEERE RN FELSHERT 8 BaS (L4 E Y T
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7RSS (Foede s %2> 2016) 0 o A e e 7 ] 0 A i d i)
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BELILTFPERE R BB EBFPRA ] o 2 Flpt gt £ P ML PR
TP ARG AP PRSI BRPAL LI FEFE AERAGOL EALES
AR R WREF S (2 % 201)

NP WEAEIEL R

PREAGIOHERH  FRPERP BB UL RS A8
We A AR SRR B LS AEPPPAL S 6 LR i E i kP
AR o s AN RBRRLE O RPALF 8L (DR PR
£ ¢ > 2016) o

FHPFPDNAF R PR PL LA ERER TR oErRE o B

BRI OFREEF DO R R R 4 P R R
aRPBFEAEPB PP ERE N R BT i I TR

E TR S ERRE A WP WP BP0 K €A AT T A
EF Lo ELIE o ¢ TEP® s EN 5 RN SO 5

o I I A R ’ﬁ’v“F Zf‘f’miﬁi""’ﬁmu/ﬁaﬁa’?:g_,vﬁﬁqigﬂg\;,
FENE T F B G 3F Sk A o I R IRA R R B IOk 0 4o P en
i REVAE S SURR IS ER SV & C NN Mg € R £ 3

HPWapwiitr ot ﬁftfﬁiﬁwmwmmvﬁzpa:rﬁ%,axgzﬁz,sq

deF LR AP B S EANERN GHEE P oML hE IV B KE 4 RN ERITA
V¥ gk B K E e p (Veron, 2000) < AL R S R 1 end KAlY R pr i

BHIRH F o bAoA A A RIRE © A AR e ] 0 4 &
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http://proj1.sinica.edu.tw/~tcrs/index.files/Blue_coral.htm

VUEE G 58 B enR AT A 4 DR BB e 38 0 B HafRandh B 1S dhgk
Mo BB PPFBERE ETE L DE G B_E D44 (Hughes, 1987,
Edmunds and Witman, 1991) o < 384 chRf 30 e SN § % 2 > R W TR i
TR Bk EERRFHNPH AL L LM o F kWS kR
AT TP R Rk LT 2 0 ERBEXRSNTFF 2 0 KA R
s oar iz e R (Miller, 1995; Edmunds, 2009) o ]t < R4 sl 3+ 38 i,
PRI RMFR S ER AR E - A FR RAHAPRHEED AN LFF
vF A RORRARBER -

FRCCHE (2009) SLEiE 2 AP RE Lf’%éf% Mo PP ERPE SR
AP LSRR R K2 R (Done et al. 1996; Karlson
et al.1996) » ¥ ¥ i § RBA F R R A IR o BROAP BAFS L LT
A TR LB R AR B E F]F 228 (Muko et al. 2000; Titlyanov et al. 2001) -
WA I TS EH Syl S 0 W BB PR 5 0 R T TR 55 ehaps S
VA ivt gud & (Storlazzietal 2005) > & 7 2 x5 E PR P 5 A o
BB AH 3 5 >0 4 & anug s 5 4848 (Benzoni et al. 2003; Montaggioni 2005) >
#4 £ %% (Endeanetal 1997) » ¥ %54 F L < 4 3 (Veron 1986; Rogers 1990)
Foae XX R B T 5 7]~ kR 33 (Riegl et al. 1996; Muko et al. 2000;
Montaggioni 2005) ~ i & % =3 8 (Montaggioni and Faure 1997; Grossman and
Fletcher 2004) » * *&3F & 4& = (Montaggioni 2005) »

A AsEhItE R 0 » B0 & gug AP ¥ (Benzonietal 2003) 0 H 4 £ Aok
SRERTE T s 0 X RRk e i e R (Riegl and Piller 1999; Benzoni et al.
2003; Piller and Riegl 2003; Montaggioni 2005) - 4= i ¥ ;ﬁd R R E X
BWEHH > afpibR <~ 2 B35 g% 44 (Doneetal 1988; Dohertyetal. 1997) - #X
Moo AP PE XD RBE R ORE A2 7 %% (Done 1982; Karlson
and Hurd 1993) o gt ¢t » 3 2 SV P 3 > Aot & PP 0 A o A R Bfr‘? ’

4 E AR T 5 e (Montaggioni 2005) © 3 2 E P AR R 0 Ao

F AL s b A 4 s B F 2 A% R R JRIER S S

—\

e ¥ K% ff 3 ek (Montaggioni and Faure 1997) £2 #.® «1j§ & (Takahashi et
al. 1988; Kleypas 1996; Montaggioni and Faure 1997) » F1p+ ¥ i fark it ff 5 e > 7§
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dopeid 2 oA A iRV R (Montaggioni 2005) o A BB o 4 TR T P enE iy
TGRS AEE - SUREP BT B B R R WA T A 2
PR AR A EARFEONS R g REY Y - ALy Hig
AT E Rk Sl > ¥ A ARRES DR T RS FIFTE K o - A
S I o g A B S A ch- LA Fanif on e AR R S chie TR
i% °
2 (2016) 45 0 B REA A A R A ARG b R E
PR eGP ROL L W eon R FAAE T HAPEL FULY R IR
%f’i£%T$+Wwﬁoéiﬁmﬁ%i»¢F%%’Fiﬁﬁﬁ&?
A SRR RAL  RadR R E S RS RERFFES AR
BEBBRR HBIFESFEIH/EARB PRI PRSP i3 IR

HURRT ARSI NG ERF S REEAFEE S ARBE

S PBELIEALZFAY

FURE (2007) 1A B e A BP P ERBREROSHFE R S FAY A4
% 2003 % 2005 £ 4%t 5 ¥ s B wite B brRAEERLEAFTEN L
%+ Englishetal.(1994) ¢ Tkachenkoetal. (2007) > i * B T f £ R+ > WBH#
= (sample quadrates on transect) o #-/x e WA s AP P (FT 1)~ 1 (¢
PV W AR ETIM) RBUEF AT E Brade (875
WA EEH W) 2 AT RIRMEL ¢ 45 % 754 (macroalgae) 2 &R kA E
(turfalgae) ;2 AF ¢ 27 ERP F o kB R A8 Y PP F v hi RAIR
k3 59 % (crustose coralline algae) - # 7+ 3 4 £ 254 % & <3 (branching)
i# %2} (foliaceous & laminar) > f§ f- % 27~ BM#.&% % 7; (massive & encrusting) »
fALmEA, > 228 s (other) mfio R% X SHmp® 45 F 154 &> fimpw
10 J 45 fo - b2 o WM 6% A2 FEAPH 2 LAl bz &
Byfe Lok BFad bERILEREET I HFLE

Mowid (2012) #¥f o Be PP EAREREEEI PP L EDF TR
CEEFHEFENAEF 12 2 BPREFALTLY 1 E PRBRARERE
B B R £ 4 j=B 452 (sample quadrates on transect) (Tkachenko et al., 2007;
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FRH02007) B A M ERF A NET 10 S EREA FR A 39 2
R E B g B 3 R TR Beipla o R B 10mo ¢ * 35x35cm e
st Ed i R YAk £ CPCev3.5 (Coral Point Count
With Excel 6 extensions) % svicd8i& 7 e 5 4 7 (Kohler and Gill, 2006) » % #%#%
P- 50 BT PRSI o A (2012) rodeR R AUE R ER G F
AR A KT Heiz4p 4% (Olympus C-5050) fri#F @ R 4p =2 (Tkachenko et al.
2007)» #: B pF B AR 2B S R esr S ET AR RBAFER TR
TR P EARERSELFIRREAY o

FE S RT 2 BR- £ (2004) roksEEEK S N AR S S R KRS
EiaEBp 272 RPHRPHAEFEE 5 GPS - ki G LB B
Pl bR E S B H A2 BRI GRBE LAY FLRBE LB
MK RPES L2 G B R TR ek RAF R TR 2 TR E
¥EC)RBASREF (S BHE - FREE) C)AHFEFES - &
HEFFRAFEED) C)p® 0 NP HREEZAE2Z L LIRS c AR5 2
AR BAHTMP o UPBERMEZ CNEF AA S 2A N Z T TS
(transect) :# 472 5 A#H - A A X | &2 &K~ B0 % 5m o 10m E/Fa > 4
R di-0E 50m £ T AR - ARG A AL T B oo~ 2T bm e IR
RRE S o S RFFLN S T URAR S IR I R pRET L
HETPRUTAY  BERHE IR BRL ARG ET o PRRES
B E 0 B A - R S S0 E 5m e 10m E R 0 i 7 50 m AT A%AR
BEFR02 2 IRl T A RRT ST T AR
LERW P s HE B S SR S E P FEEL AN H T A Sk
WABHEE TP ARTIR- b A o R ST 0 3
LR R Rk EERIES

WA * (2009) 10k EERA AR FHREFAFIF BT AL E &
HORETRFOFP O RFF 2 LR BB RAEA DL HEY
BRI AR R B RRAE TR LRGN A R R R KT
KL E DR F s ¥ FIRA KT RRL Y R T AR ARBRARE D
AR LEP - B30 M ehT AR AT &ER > B9 T 15 2 - T4k
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