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M @ - Az ARl chlorofluorocarbons (CFCs)8t 7+ ERE o U7l Y es £&EZ9
327k FAMNA wtel A4 9 AFZFYTe] FrkEE FAIE Boled, 53] TR F7He
DNA, st A A Sl o3t E55 Fdlo] AEEA Al S o7l 4+ rhe oA FEH 32
273 Ast 28 el Sl dszdel 22EE Fote A B9 1%7F 4 10m7bA] A&
£ Aoz Jelyed, ol sl YA ol dl 49 A9 2.5%d s F4d

o SlEFHE HE ALY w Aol o A A HANE st Ak ARHFLY
AToNA FAANA L AYNZF A% % FAE AT FBY AL HsE 5o 4ES

A4 mabe ngich wh, Asl4e) S zre o

2% 25l 25 2 oA A8l WA u 9

£, A7 S ZEF Aok Aol T BABAL HE FHT A0 Holw, I =
z FHotst 2 TuRdlAL Aolde ek Adee F4EAol WATE ¢ 4 ek 1
A

2t olE @ H$715Ee] sHzfolA BidH o2 vehts AR

At & o 477 Bas,

3
AFAeAE 7l F COE o] &3] 1ol o 100 Gt §71E82 & BANNHL, AF7H £ul5HeE 4
{8

£9) 30%% AFUTHE Mol Al Holl A% JBB Fat HxF B

ozt ol a4

B39 AATF2E AW A QA $HE oY & Uk A4F AdelAT T 4 ek WA,
Aol doll thg SANE AT Folete] HEE ASTL o F AlFHE A=W S AL Baiol BA

3 37He o,

ru

A

ool A wrEsE AR FEAT 999 A
< Fg3ted, 2 FoA] 53] 190~400 nm IR o
o ¢l #AE& =9l (Ultraviolet Radiation; UVR)o]
gt At A9 wake] Zele] wel AFzbabe]Ad
(UV-A; 320~400 nm), F3x}£} A (UV-B; 280~ 320
nm) 28] 7 3}2}2 A (UV-C; 190~ 280 nm)e] e}l A
Ne] Jd oz FEI(Caldwell 1981).

kg A ERLS g7 B H7E AR
o] 9ste] wWisteE= AL Boled, 53] UV-Bg
UV-Cx 2E8A ] 23te] ZaA FHHz=z 290
nm o|3}e] AL 'R A =FHA grvh
2EEAE AT W7 7429 0.001%E FATE F=
s 10~50kme] AZYel ooz FzIet A
9= AH A3Y g7 229 L 17IH0°C
st Al A A A AA d7)e] FAE & km=E 7}

A o °F 3.4mm FA I} (Hader & Worrest
1991).

FH 2o A &5 HALE-<el chlorofluorocarbons
(CFCs)8} & AL dr|del 45 o2& &4
& g4z B3P oet i) A= Kdel F
AR e FAZ Boled, £330 10% FaHd, e
AR FUFS 05% F71E3, I W A S
1% Z7}8cb 31 3t} (Rowland 1982). ©12 x| Y4 n]3}
of 9&0] AAAQ A Aol T Jehte
F AFAME Bo] AFEE Al AAE: 2F0] 50%
7R ;A== ASEE Wl (Smith et al. 1992).

F}7914 (UV-B) DNA, 10, A4 5 4925
o SeiA TS FaT FAE Aetel A Fool
a8g 2R S dsle AFE Al 2%
o] ef7tul Z7gty = AZe YESHA He|E of
7INA 4 9o} AAs F3pAe)AL DNAG| F2A
ol A-E do7|m Al Efjewl B0l sdeidd
59 AEel osled A FeEel SiAg WA
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7= s, A AEe FaAZe2H B (mem-
brane system)®l] ®5-2 7|2 ez B uyEl v gld
(Kramer et al. 1991: Mitchell & Karenz 1993; Yu &
Bjérn 1997).

A7 AAL) 10%E AN Y sFAHANNE
o] QYA o] 7 sfpAlY A9 25% P
%)= £33 (euphotic zone)o| A o] FojAva & 4 )
o odup A AR A= Aol 4T FHE W 1
fo] A4y oz tadois vy R A

==

jont, FT A AT M= SR A of
44 30 m7bA] T3 A5 Al E 4 mef o
2x FonA A2 Adide =gdvzn I
(Jerlov 1950, 1976; Kirk 1994). whahA], o=} e) oF
A FrtaAe skl Alol s st el ey wshe
2T ez q7dd

<2 vt det A dsiMEe obA7kA] A9A
9] oqgkoll W7 Frirt fHenE AHeozE AAH
22 o|Folal vz} ¢i7lel =¥ A, 8722l
A9 Aed dE2RE FALE o FoA AP o
T AxE =l $2 v sigke] 3 A=A
A A a3 vjHel AgEE 2 T3] A
74 7R E S e S8 A AEsH As
of 3t EE3tA} gt

2 g

Loj7le) BelA - #siey 44

e =EHE AL F2 g shedM &
£ Aol lele) ol HeRae Urlze B
A8} AR 17 ADS WAL (LE, A,
7] 3ol 93 Fz gup ofo] ARy
gele) 54¢ 9o FA9) Y 2= fdasgE
FAZ led, dfrest o Haix o ARBIA
o] AAFA BT $-AH 5 Hok (Kirk 1994). kA =
P FoA 7hABA I G (400~700 nm)ES FRAEAE
Algo] FPAol ol & sl Y EA PAR
(Photosynthetically Available Radiation)o]glyr % 3=
o, PARY) o7 & 7l Sl Sls) 2
e wA Qo W, AU e 2R Sse] 7
A FE] W2 dltde 2 A el EA3
v ez 3% Wstel met AmUFel T
W 3}E 4+ 9]} (Calkins & Thordardot 1980).

9215k Al4e) BARAA ehbe BARLEE UV-
B gepdstel e & 222 2doleln ¥ 4 9l

p

BefE

Ao sazRE] tAAde e A= A .

£ oW MR EE F= Hdurs) Hpue AR
A % (roughness)el) wel @2t 4 9lv}(Preisendorfer
1976). AAHNAM A Falol] & FE = o
4elojztm 3 w)MZ(microlayer)e] A& & 4 3l
=d, ol vy 29" dddeM WAL & e
Aoz 4 w3 AWPAA, 4 9 244 BA
o] RedA o]F017 oF 1mm FA9 FoAM A
3¢ F58ch (Maclntyre 1974).

2. 3859 F3H 44

& 4oll = 2314 B4 (dissolved matter)s} YA &
A (particulate matter)o] x5t A Fpoh A
o g 7A LAAER F B3] 471F FAAA
ol AJAEE Gelbstoffels sl AERILS A4
sgole) spe Mgz os daA FHdhe AEE 9
I e b, A 2R s ] AeEe Kol
A k3 F2 AL Fsle B9 A AT
Aat etxrl Al datfei e ox Ax B HA
W Azl 7)o 8k (Kirk 1994).

Jerlov (1976)& -8, 444, 22l Mgl 4
gH EA uelM o FEA AAE g4
(oceanic water)$} <19k (costal water) & FE3 &
vl St} o) A AL BRAERS S84
NEA 2= 42 Jehled, ggpdre] Ee
= ARl o)&sbe wbd, Aok A Ak 34
SZ22x0] B3 wol 35ke 7]} g)oF4el dAgtee
E3lx 2ol Fa AR9A FGelA FIEA FEH
o ol oju] AFE AR FHEEEA- 23t A9
A F4g odsle Jehle Aelth AEe] FPHE +
Pal=d 273 B9 o] FHE Hol, F Y
2319) A2 S BB (photic zone)etn YREH F
P29 Hee F2 A=, A4, 4o F}H 44,
A2 g3o st AA D FFH| P
2 PARY 1%7} =2EHE Zeolz RH Tz, $2 1
g Ssat §99 datpelMe ol2d R4 ey
o]7} 20~24m3l 7o FAET(Fig. 1. A2 7
S, wGee] dA £ =EHE HEE 310nm
(UV-B)9] st4¢ 7|20z Al B3 o, 52 ot
gt Zajete] €qtsyt Jerlov (1976)0] B7% S5
IIol) ) FAFg oz velyton(Table 1), $4 10
m7tA % 2 UV-BY 1%7} £35cE= AL 3
+ A= (Fig. 2).

UV-B/PAR ¥} &2 294 £38 FA3Med UM
P2 o 283 H=r) Hed, 1 olfe FAEES
g dAeR = AA A 23E Q] 3] Buk3ol o]
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Fig. 1. Spectral distribution of solar radiation in the coastal waters off Anin-jin, Korea (July 11, 1998; Han, unpublished).
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Fig. 2. Depth-dependent penetration of UV-B radiation
(at 310 nm) in the coastal waters off Anin-jin,
Korea (July 11, 1998; Han, unpublished).

A =3bae) PARe] wj$- fi&shA =gstmz, Ao
3} PARS| wjgwishe= & oA FE7)zte] meA] ¥
32 9u|d 4 gl7] WEoich 53] pejAdel] NzE
Hz7o A, BFAS M dAFe] PARS Ad
Hoz QF3HA FA AU ozRnE Rod $4
o] MA1sHA Fel wiel Y3 UV-B/PAR 373 A4
a7 Hed, A9 S84k e 2 UV-B/PAR ¥]&-¢]
AAH Aoz re BaubE £ Qe FS A9
MA A S Aed Sulel g Astl olA I, o™
7S BejokyEo] Pad PARS HFoz g
Aok wrol AAAQd A8E & 4 A "o 24
u} (dilemma)e] wR]A e}

Table 1. Percent of surface irradiance as a function of

depth and water type, calculated for a wave-

length of 310 nm.
Depth (m) Water types
Oceanic Coastal Sac}(lﬁféljzfal%ters

I II 1 1 2 3

0 100 100 100 100 100 100 100

1 86 80 50 16 9 3 32.2
2 74 64 25 26 08 01 n/a
3
4

64 51 13 04 01 —- 15.3
55 41 63 01 -- -~ n/a
5 47 33 31 -- -—— == 7.3
10 23 11 01 -- —-—— == 1.2
20 49 -- ~- -- -— = --
30 1.0 -- -~ - —-—— e -=
10%
irra- .
diance 154 105 3.3 126 0.96 0.66 3-5
depth

3. @A EN AL 14 A

A FARALE H7)|F COE o]&3led Adnde] 90~
100 X 10° tons®] 7] E& AJAbs] Wit} (Siegenthaler &
Sarmiento 1993). =&t S|t AN G o F,
NzH 52 AF7 AulEE AEY 30%F XA TS
+ AL AJE3 (biosphere)dll A s FA e} A7F xpA)3)
= uEe JepliFe Axsta & 4 oo AdAs
AR B3 edokAl B2 RE AlatEo] Awmiztel U™
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QYA EE AXA AA7F HALEEHE H o)
AVed Holdde <A 22H
$ B33 geHE M2 9AF He|dg
g, AAA FAE AHEw anixte] A
Aoz AARRL] A o|Edictn &
uAlo g 4z} @A} e EeS A4
o] taste FAHE BHelA] HAAH o= B o, A
9] Holgdd) FxE AAHE FddAM HARE 7ute
23 gjhul= 29kS o)Evial & 4 ik

sk el Al 13} AR dl2Fe A B ERAE
dz & 4 Udk F AE A7k el Az Frt
FA AE2A Qgtdez MAA7L A dby, A
EEHIEL RHAE MYz d7lel A slokel i+t
Ror ¥F3T TG AHeltth ojgidt AR A A
A=} s FAAEl A 12} A Y] A HI H R
2] d7E ABEFIEN AFHAG L, 22 Az
o) QYA Al A} A A BaH
ojil WA B E 22 PAA $£3F el T (Mann
& Chapman 1975), o}-22 dAAA} MAkAd o] 1,000~
2,000 gC/m¥yr2A EF3E A 3uje]a} A+
AR o] FHToll By vl glefA] 13 A=A sz
79 A ARG & 4 9ok (Mann 1972). of
23 A9 F7MEAE ARE S S
7] YeiME AAdE zade] FHEE A A2
32 A AEE o= glofof & Flo|x, 1Edt
ZdoA £5A4E /D REAH oz VN A S 3
& 4 JYe AE EHIEL ASHTE 71A
2 oA 25 Ao MAX e =2E = Ao ¥
slol] AdA ez x&d e g AzF AA
NAEE 2ARHEE Ao] Ao Ae] sk eiA) 14} A
Ao vl 3ks ezlshed mo A A
HAlel Aoz Abg
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A9 Aol ojste] FF4E EibA A Al 23A| =2 ¢
Yz A &g o)X A el wpe} B Fol A
gt »3gl vl glv} (Clendennen et al. 1996,
Jansen et al. 1996). }34 M4ol FAAPEE A4
aje] Axz AM-E w7 22d APA e oFa el

el E

Fig. 8. A photomicrograph of cross sectional view of Ulva
pertusa thallus. Above: normal thallus; Below:
UV-irradiated thallus (Han, unpublished).

el 2212 FHE xE2R ¥E T
pertusa)®] }EHA A A7) 50% o] 4
2 4 9 Fig. 3). A A F HE4 FET
AAEE AL ] 454 AP HAA o4
o] AAAN Yehte AARRA ofd Mk AAH F2
MA AFEA] g AFAUA oA FHAlslA
FEE & glov), AFAEdE FHZ dFAHA A9
Aol g4 A Ao A F3HA HHAAA
o g NHozH Ades Yi AN Fx
gtel . glc} (Mackerness et al. 1996). AF&]A1-2 w3t 3]
27 A= g AA-E 2} Han(1996)2
HZ FFA 2 Fgge] Aol A A
o) wlHsle ZAEE A& FFA3 vl 913, Grobes}
Murphy (1994)% ztelAl zAtd Zofal Age] A=zd
gdo] dAgE T Rysged, SHAgALE duH e
2 AEF7)0A Gl G2A)7]9] A&E A AT+
o2 43z ¢k (Vant’ Hoff 1974). AR Al =it
22 MA A9} e wetd $H a2y A=
o] Holxd Aol L& Fo AMAE F F2

Foll HLd A a2 Q3] AASF xpejAdel o
g WAle] ¥ AP E Beld & 2, XY £
el F=2 MA}sl= Laminaria digitatas 2319 $-
A& L. hyperboreadl] vlsle] ztjAl-& 43k okt
Aol gt Aol o 200 A= ¥, &L L. hyper-
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Fig. 4. Time course of change in gamete motility of Ulva pertusa. UV-B irradiance used was 2.0 Wm2. Mean +95%
confidence interval are shown (n=5, 100~ 200 ind./rep., Park & Han, unpublished).

boread| M= 41 22 ol Hg= AMAS ZL Fol
MAsHE WA el H)st ﬂl%ﬁ%ﬁdl AdE v £

Aoz RIE (Han 199 n & Kain 1996). o}-&
2, 34 GAkE A 2 é, S YArez k94 =l
FEg AR 23 930 T7P%—r% WA el Z71st
+ 7oz Jepdo) (Dring ef al. 1996). |27 Fol&=
AAA . A A, 27 M2 FEH DA NA

thoksl $EAIE Hol:= Zlo] glEy o]HE AL U
o] AEAHoz FAtHT QUok YA A, EF
4 2o A 9 ¥ A4EE v AY A%
7oz olslH I GEA 9 5 A Fste
$Erae AR AFoz FAU, I 2
F st AAAEE AN 2] £5HL A

Al Rg3pA =HiE d4E el d) (Fig. 4; Park
& Han 1998), o] <l3}e] AT BA|7} wyd
mal ole}, AAlX Fdol® AAe 2T = g
g Ao A oleigt dol WP A +FAE
B2 AN EE] 52 f5ed il &A] Foz
U7t WAy, fEY e Assle o g2 oo A9
Aol 2Rl weh Azl AEE A4 o3

& 4+ ok AT ] GEAs @ Al Mzds
P JE FHdle FEFSE Itk wbd yle] H

h’«‘
£
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]

W AZH F5lel BelAd vios slelde W
A4 TR wusd Asitel w2 oJeid
F714 mMigsEe A AEA Fodo AAR
Az Fx 9 7¥S Bt (Kong & Han 1998). o] =

s Mg AR Aol B F& d=A A
AS F2A ol AfAEA T3 FAYYE

o7 4 At
F7t A Asfsta Sl
d32ez A5 4 UA H
2s97)e) A3k 2 A, 13
Hzfe AAHoz MY, mE
AAAZ AT sle ¥ AEEE dARez A3
£ A3 He AAE 29T Ao o) ZAW H
s A 2o 24z QAT FoPe] Foz ooy
PefA o] P& AT, $ARl) RS okl
5 Asisle] Qe adE Qe FPsAol v
¥o} 22, AR 438 d7ARE A
ok] AGAHIA dojuhs WA ARHo=z A
il o7 7HA SdeA A} gl dE B
, AGRAANA ARG B Slske ARk
o] B3 A#EY T2y UV-B/UV-A/PAR®] H]
Fo| Ads 4Hs) FIT S Qoh 22D o
, A E A dem X, dEE, Az,
YR T 98 BHLel FPHez zgse
7hgtell AglA o) ZH7L od weko = WskE A of%
= 5% 47} gieh

5 A A A e R A

A 27A ATE vlE: AoAdel] dE WA B AL
AE ¥ FE 1oz A4 dsie dE DNA &
T4 ZEAF A FEAL FA Fol e, ¢

ko

o o 2



AHog G ZA szFAME /A SRS 3%
AlEo] 7R B Mol ozt A sz RE %3}
He Aol ¥3)A v} glrh(Han & Kain 1992, 1993).
332 &-A 3} (photoreactivation)el T Eel:x o] A2
294 Fape] F42 o] 3hAl (dimer)7} 343 ¥ DNA 3
9ol F-Eal &4 (photolyases)”}t ZAFsled A FAS
o] 83t <t 4| 3} (monomerization)dl= 7]2loz A
=¥ ¥} gjt}(Cadet et al. 1992).

v, 2o e Al Adse Mavl E2Agde
Aol eie] AEelA ofu] 2o Mol Bwg w} gle}
(Sivalingam et al. 1974; Dunlap & Chalker 1986;
Dunlap et al. 1989; Carreto et al. 1990). 3] ZFJA =
¢F 334~340nm &, UV-A ¢ 2] 3}AL F43l= n}
o]ZAXEZ FAF o}m A} (Mycosporine-like Amino
Acids; MAAs)o] &% v} 9J3=d (Shin & Kim 1997),
A} 27}A] palythine, shinorine, mycosporine-glycine,
palythene, asterina-330 18] 1 palythinol 52} MAA
7F #3302 ® A A FHEAEL A IR
A “elhdE melanin Y48} FAEE 715E S e

FEHEY &, Aol &, 45A, AE HE &
713l =EEE AE PejillFE Ve e He=
FAET e qFA H2F FHZEHE (Ulve per-
tusa)®} Ex579 xub (Pachymeniopsis sp.)ol| A = Z}
7} 280 nm¢} 320nm &, UV-B ¢j 9 733t 345
Bolx EAe] EAsids Aol FHZ FAHNH (Fig.
5). ol A FAZIHE FHAdAUE F4dohe A
ol A w-$ 9ojn] gl WP o= "EeF o] BAo] AAm
29 AFEHAE 53l o] EAE FHE 7
A9 WS 53 Eve Aol FAE A, A
EdaxMY A e 83 2 & HA7E Sle
Zez Atz g

7 =

B o, 2k o] sjokelA el n)
*B%%* Zha d Holahe] weh Ay
71114191 24 ‘ﬂi} az)z 7| CO, 712 Qs
F 43 55 5 4 vk 94 AAE B dxe] A
1 Az Fsg g3 A 2
A SR oz 7 ofokabAlo e A H AE
e Ao, o|FAFH dfHozm ¢
o] £1 gl Ho|we] wAEFH T2 AeAH F
A o] A = AAed o]& Aoz A&
3 1}94*4011 o8 Z A=A Q] Hefo} Holy AL
a4z sl AHAE T3 £ =4
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o
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Fig. 5. Amounts of UV-absorbing substances estimated
from spectrophotometric scan of methanol extracts
(80%) in two species of Korean macrophytes (Han,
unpublished).

o AT 29 44 R Bad W] FRAPo=
A 9RBALqd AT AuAL DRyl hEs
A3g 2908 Aoz oY AHEL AF o
3} Aol S3Fe] B Bash AR
G739 olASA(CONE A £ol o] FoiA
A, o 200 Geol a7} 4 R APANES 4718 T
Aol o] &-Hm2 AEAW TAFHE U, §7154
a2 et 22 ke vavt drlz f494. e
v AT o} A8l AaTAA A LA vA
2 sl "7)F oA EAe] &3] WA
a9 e AR T AF2d3ieite] el
WA ALt syl ANS 13}
% op AR AFGAN m& iR e
& 4 gl wef A9 FUkR st SR F A
EEFIEE] ’AF A HE s
2% IAG AEEe] £Hoz Ftado w29 o
7150l 75 AFde AT 5+ S A=
2 7t Aely, o]HF eAFEIEs Ho=
712z 4398 A A4 EA AFE
WA AA S FA AN BE] HHE 7)Ao
e o7& Aot A9} Z-E FHEhH 2080 ¢] F
Ag o W75 o]AtslekAiEe] Ao 2w s1EF €
Aelil, 7] && 1.5~4.5°C A5HAA 1 AHA= 4
Wo] 1m 7}ek FolA Aoz o &F ) (Weaver 1993).
o 1x}AYAIA= =3t dimethylsulfide (DMS)$} %+
2 %#7)23}3}E (organic sulfide compounds)& 7] &
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of B&3rlx 3led, ol FE Aoz o4H
o AgA Az AzxF P AFEFIEN %
DMS®] AAte] 7tad 7%, 7| FAFEHE] ¥o}
A ALAde] oFA %7}53*0“’1 %‘ﬂ% 4 3ic}(Bates et
al. 1987; Charlston et al. 1987). AA| 2 FB-& X ®A}2]
AgATFS 28T Fo8 ATE = Aoz o
HA a3, L& FEe] 2 A, T el vEle A9
AzFe] 20~50% A= Fa=EE AL AF AFE &
At (AR vt wALR).

o:lnl

Moo
APAAL FAAG A opH Wstel o] 23t
29 724 $9E wAG} A FaE o
B 4T o= AE HEA APAE ANY Ao
2 2ok 22, A9 A4A FHAAe] 7
Ag A AN astel dANE Ft g el

Al B wlA] el Zhge] olel WX 3l7] M= AE
X] £% (bioindicator species)d 7%t - o] 43t A A
el 2AF2E Ar|Hez mUEIAFozN z9A
F7tell 2 A A MEFdE FAH s F
deol sty 2ot 53], s|fAe A nA= 29
Ao AEstY Qs APHon Hrlshy| HsiME
2d#e] gylo] Lagd], 7]elE G52 v 7HA] &
AL TP A # AHelo
© &% A Fe] ALA &34
@ APl FAlel w2 AAPE B &3
@ dHx=Fe AR 2 U HFEH
@ HxFe AgH WA= 2 AL & APA
+4
Al A A& 2)ES ’é-ﬁi ,AHA 3
£ HlAM o8] Hobzte] Araug o F5d7 2
BrHAEE o 4 olch 3 Gz, o9& AAE
EA313 A& HAAd= £ T, gL =,
712 BA%¥s 2]y =9 albedos} 7L H7|7|AME
23ty 215 st AUt £ o] o o9}
< W7 2EE e oA aF AERSH 2dY
e 9% LA Gnput)7t I 5 T, A2 5
ARz} A T Apele] #AAGE G A
ol ol-4-d Aol o7lol] APA T2 ofellA] A}
" 7 szfe Al g Rz 22 AeA b
-2 AT HIFTozA AFNNA 12} QAR
B2 ApeAe] g Hrletn A& s A
54 e BAIAR ] vj2A FH3 E S gl Aol
ol-&® Al 7wzl dF $EHl WMoz A

OPJ to o L

A el Z A8g Follle]l AefAe 13 AR
AR AH ez HEAQo2H A 7)HFR
£ A=Y 79 5 93, AA H 8 2 2E
9] 3% uhgol Fhste] FAA] ol d M rIYe o
43 $5 & Aoz wasd Agdde wHeA =
FollA BAEE A9 F4ERE FE3 AHANE
A AREsAY AP elA F4ERAE dgoz A
A e AlzxElS Agsized AgEE olF:d
o] 4-d X Q& Zolgty Als .

AP A

2 A7

Lo

gzt 272 o F(96-0401-
09-01-3)¢} |70 4y el o5l F3H A
ok 23 A B 20E oA oAl Fdd ¥

ARl 24w e AYRRIA Lol A=A,

A= 2AgE =9} & AZANAE aobgE AP
o}.
g s
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Overview of UV-B Effects on Marine Algae

Taejun Han

(Department of Biology, University of Inchon, Inchon 402-749, Korea)

Abstract - Numerous observations revealed strong evidence of increased middle ultraviolet
radiation or UV-B (280~320 nm) at the earth’s surface resulting from stratospheric ozone
depletion. UV is the waveband of electromagnetic radiation which is strongly absorbed by
nucleic acids and proteins, thus causing damage to living systems. It has been recorded in the
East Sea, Korea that solar UV-B impinging on the ocean surface penetrates seawater to
significant depths. Recent researches showed that exposure to UV-B for as short as 2h at the
ambient level (2.0 Wm~2) decreased macroalgal growth and photosynthesis and destroyed
photosynthetic pigments. These may suggest that UV-B could be an important environmental
factor to determine algal survival and distribution. Some adaptive mechanisms to protect
macroalgae from UV damage have been found, which include photoreactivation and formation
of UV-absorbing pigments. Post-illumination of visible light mitigated UV-induced damage
in laminarian young sporophytes with blue the most effective waveband. The existence of UV-
B absorbing pigments has been recognized in the green alga, Ulva pertusa and the red alga,
Pachymeniopsis sp., which is likely to exert protective function for photosynthetic pigments
inside the thalli from UV-damage. Further studies are however needed to confirm that these
‘mechanisms are of general occurrence in seaweeds. Macroalgae together with phytoplankton
are the primary producers to incorporate about 100 Gt of carbons per year, and provide half of
the total biomass on the earth. UV-driven reduction in macroalgal biomass, if any, would
therefore cause deleterious effects on marine ecosystem. The ultimate impacts of increasing
UV-B flux due to ozone destruction are still unknown, but the impression from UV studies
made so far seems to highlight the importance of setting up long-term monitoring system for
us to be able to predict and detect the onset of large-scale deterioralion in aquatic ecosystem.
[UV-B, ozone depletion, photoreactivation, UV -absorbing pigments, marine macroalgae,
marine ecosystem].



