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To understand the temporal variation of phytoplankton community in the Antarctic coastal ecosystem,
physicochemical parameters, chlorophyll a, and primary productivity were measured as a component of
the 7th KARP (Korea Antarctic Research Program) in 1994. Data were collected every month between
February and December except four months (June—September) when the study area was frozen.
Chlorophyll a concentrations ranged from negligible to 3.03 pg/l, averaging 0.63 wg/l. The primary
productivity ranged 0.53—18.95 mg C/m3~day, and the depth-integrated primary productivity ranged
41.28—560.20 mg C/m’-day. A positive relationship was observed between the phytoplankton biomass
and irradiance (r2=0.29, p < 0.01). The degree of correlation between the primary productivity and
irradiance (I"=0.85, p< 0.001) was significantly higher than that between the phytoplankton biomass
and irradiance. However, neither temperature nor inorganic nutrients seem to affect the temporal
variation of primary productivity.
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AEEHAEC] 22 i3 Kole gh-&-(Eppley, 1972;

Fe F9 50~60° AXG nEge] F=eHE
(Antarctic Convergence) F&o) 9238l 72 Ao, o]
THHE THLR HE Y, AEY, Mg} sie] ngho] o]
FolZth(Deacon, 1982; 4 %, 1991). FZ3= u9 s &35}
7V ol eiddel AR A Wistel A8 Tofl 3 A FA Wo)
7h uig- =, Zhsh vkl ok A EFo] @al) Lojihe
FEEA ot} o] g BAWFEL AU, T4 AA 5 vhekg)
A7) ' Eslei, £ e EA5te A8 44y By
Fgoll I vk 28y 23 G99 BrE 20y
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FE9] o] dl3 uh-g&(Neori and Holm-Hansen, 1982)2 £.0j
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Goldman and Carpenter, 1974)3} F-A}SlY, 29 W3E Zo] F
7) el HASES LE 2L wrh e 4 4E
gaEe) Aol HEE FA0) FRY FEL wol(Har,
1942; Holm-Hansen et al., 1977, El-Sayed, 1984; Hayes and
Whittaker, 1984), 21 & Z = E0] AZ51= A7l xR
o}4HS Ho|iL(El-Sayed, 1971), thdl A o]FoE & Aok
w57 SR E vl (Jennings et al., 1984).

el Aol YA, YD TR, GAAALLE B AR
o] AEH T S7L single pulseE 7pAE Fo] Ao}
(Smith and Sakshaug, 1990). YAr}2ke AZAII) vf§ 237, Y
Ab3% 7= (angle of incidence light), 3 ¥ WhAl(surface reflectance)
B ool g /582, F(thick fast ice), SR IEIK; pack ice)?]
Fri-oll whel Wsledidel thE27] wiEel AEEHIESY A4S
ZAs e T8 BFHETIE Aok f3uoA F=9 A
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At Alolofi= =8 @A 7 9l 0 (Holm-Hansen e al.,
1977), 9] dol= AEZHFAEY A Avtet 9L M3
UHGilstad, 1987). $3¢hg-& ol 71458 ZAsE g8 @
oz NTIRAE 42w sl dge may
(Braaud and Klem, 1931; Gran, 1931; Sverdrup, 1953). 3-=3)of}
Aol sl U 2nRu gEel oste] A4y, g4
F-(ice-melting water)ol] 2] 8 5= %0141 o] &% (austral summer)
Al 7] 2H& #Alslch(Jacobs and Amos, 1967; El-
Sayed, 1971; Smith and Nelson, 1985; Nelson et al., 1987).
Weddell jofjA] 196843 A3 A (AN B SYaE S o]
190 pg Chlg/)= Filchner W% 22| marginal ice zoneol| 4| 3
ol SovA B4E e Uee sl olsjel 24N 4
Aokl 7]¢15}9 tHEl-Sayed, 1971).
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5 (Korea Antarctic Research Program; KARP)e] g0 =
19943 2¢5-6] 129744} South Shetland 7% ¢} King George 2d
A% 91X]% Barton YHES) ME B AIE7A (Y 62013,
A S845) T AN oIFARER 1) 4 FHe
FeFo R ok 18 km &3 B E-gha] whake] oF 10

km %L&%% 7be Maxwell 7o A] 5 A%, Maxwell The] 5%
1.5 km, 2o} 3.5kmel Marian ATtoA] F A

A& AAssIE Maxwell 2 H @ 4=2o] 470 mo]d, King
George 3} Nelson o2 Eio| Y5205 Bransfield
AP el 2 gle, Wk A gl o | d¥HQ
HeErEolth. Marian ATHE H F410] 100 m WielolH, A
Z7127F {1 A8 Barton W58} 1 B& 0] Weaver REEE &

#pod Q).
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Fig. 1. Sampling stations in Maxwell Bay and Marian Cove
during 1994.

= l—tr’—EE(Zodmc)—‘ o]g3}ed 51 Niskin sampler
2 Ygae v, AAs gt 2459
% AFalge] Ao} A7t Bots
stqich. d4o] 42 9 pHE pH-meter(Delta HD8602)Z =74
3helar, AES Autosale o] §lo] BAgigith UL x
(total alkalinity)= 100 ml2] &=l 0.01N HCI 25~30 ml-& &
sbebar Aol WAste], pHE S48 &, Bk o8 Alilbed
UH(Parsons er al., 1984). F-FE A& AxAA vz *r?‘ﬂ% X
47 mm GF/C o530} 219 A 88 odsln, SH58 s
o] A7E AAZ Lo, 110°Cell A} 2~3 A} 7} T2 T desiccator
o A HIEAIA Mettler 4-&(AE240)% F-AIE SA st
Bke

i

Z %3 (total irradianceyS AT <= Q3= pyranometer
(Eppley AHE A&l o™, 7 5 PAR(photosynthetically ava-
ilable radiation)= F3%e] 50%= 28 tH(Eppley Aloll A
AT BAAF). 3 A9 Aol Beere] HES ALS

519131, 2374 k¥ Poole and Atkins(1929)sl] o]} AJAj€ 4
&l k= 1.7/Dsg AHE-3FS T

ok H48 S8 AR FRELE S487] 98 GFIC
oA 2 AZ o idg(filrate)S AMEEIE o RLolE A9
a1 oJoFe] A1 Parsons et al{(1984)¢] Wl F31% 2, 45y
o}y= Grasshoff(1983)2] uho olsle] A#35it). Chlorophyll

aw OMELE FET F, EFFEAL o8t FFEE F
A8l SCOR & UNESCO2 0 ® 5T & 34+ th(Parsons ef

al., 1984).
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AEFFAE o3 dAYNHY] AL 71x & ZAH
3T 2T 2 AHe ETZoA AAsHYT). Steeman-
Nielsen(1952)0] 93] A|¢td “C WAl FAYLH 7123}
o}, Parsons et al.(1984)] &3l AA18ksiT} 250 mie} poly-
carbonate -2 Z}7} 100, 49, 30, 15, 3.5, 1%2] Fo] B2
laser -F% nickel screen . 2 £ &, d]FAE 250 mg @
31, NaH"“CO,(Amersham) stock& HF ¥ 10 uCizl A 3
bt “cg @rE NgE Ad%n LxzsiA
4~6 A7+ wjFd -, GFF Saix2 o73lar, fdz7)94 12V
FEANCE FEAA FEFNBAEE AANGY A= A
FA ¥ (scintillation vial)ell &4 1, 10 mle] A3 H(scin-
tillation cocktail}g B A s4Al47)(liquid scintillation coun-
ter)2 WAlG F(dpm; decay per minute)S &35t} YA
L dpmzkd} Fol St AT 2 widA7HE At Yigiet
o] mgC/m’hrgto 2 AFAZ &, o8 A 5183 33|
tste] AEsted, mgCm’ day 2 S2bsIAm, F2)e] Fol&
& F Sl AA 29 3Me FEEAA FAd WE HES
3] mgC/m’-day2 AXaIiTh Folastetage oju] 7
F4ZE|E gozRE FAbol ek meq(milliequivalent) B 37t
ol AZ wir &4t 4Ze) S (carbonate alkalinity; CAYS 73
%, o] CAgtel A@4+ FTE F3t9 7319 th(Parsons et
al., 1984).

ABEZ g E] 84T chlorophyll ad] 93 2AHEE o
g3t3len, dwryon ALE3l= C/Chl a@)zt S0(Eppley et
al.,, 1977; Cho and Azam, 1990)S AM8-3}%t}. A2 ZataE 7
3] ¥)7}A)Z}(doubling time)}2- Eppley(1972) ¥hg o2 7},
Y53 2t o AadAe AP AEE o &3l B4

2

¥,

2215 BN

& AT V10T 29 Mt -1.5~22°Co HYE By
o.vi(Fig. 2a), Al7| 2 e ASHR 254E 745l 1044 3
ARA(-15°CYE 7|28k (6~9E HHA §18), 2 ol Folle=
o] AEAR AYPsUA o] FrH8E S B thFig.
2a). 0|9} & AL o] P FiF AH A r|skE A
o2, JEdd e FxAc]l TAFHAA FL2o] Absaln, wi
2 AgHoE dxFo] F4dla, gFdA Eojox Arte
THIE Fut 23 AGlizzardye] FAEE HIET} FolA],
AgtA o £28 317 A17]7] wEolth o} 5 12497 19
o] YEA|THE 20~21 AT Axoln], ALHA 647} 789 ¥
ENIE 6~7 N AEZA, 2N Zolol) o7 Az
9] o)zt wi-g A} ol e, ALY WS TEHL I
& FHA -25.6°CTLWVA 8732 A, slsg AW F28 o
g @}

$29 WHTL R AN 0~06CY vE e
37 Aol® B A F7}t $YHoz FUsA
o dgFHez, Bxo] FAHT F&o] Y53 1193
1299 A3 29} 3014 22 18°C, 16°CS) $353 Aol8 2 g
49, ol& B 453 &4 459 4 g 4
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Fig. 2. Temporal variations of environmental parameters at each
surface layer in Maxwell Bay and Marian Cove during
1994: (a) temperature, (b) salinity, {¢) Secchi depth, (d)
concentration of suspended solid.

o | gl 71918 Ao Bel)

FE: G829 BT i FHeMe dFuste 2830~
35.39%09] & BAn(Fig 2b), E5ol Fob 454 7
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W ddaiel Ay 83

2 A FopAls e BYrhFig 20). RFEADL A A
I A, 247 11%7;@] 0.56~335 mg/l& vjmad AZe
318 Holtrh 1292 HoJEHA 19.39~23.11 mgE €A

F7Fst 9 vHFig. 2d).

ﬂr& o)

a8y 8
Add(+obdate)e dF & 28 9~3609,uM4 FE e
(1t 33.49uM)E l?@'t} FZ20 AEL FRe Ho|r} =X
gof, %ol Ml & FRHo] gl & rh AgEw
T AeE0] J5H R i HrhFig. 3a). QAL 033~
2.62uM 9] R Z(FF 2.0uM)E B¢ (Fig. 3b), 29E@ T
1.27uMyE A& g YA A)7)ofE FFE 1.94~2.30uMe] H @
A e rrR FEagith g EE¥E 15.61~91.54uM
o] M2 B P (Fig 3c), 12€-< A 9)shd 7 70uM o)A
o B2 FREXE VIE390). 2€0E 57} 54.86uM7}
1%01&«“. ), o= BEHe) TAN T, &7t Asate] wek
o Aol o7t i) aniel d, f9HE FAS
1 «M M EIA7L FAl Zgg Ao R Btk ghrrfole)
73, 0.42~2.98uM(F T 1.44uM)2] S ¥ % oM (Fig. 3d),
T3HE ZolE 0~0.5uM e eIt A Ess F8d o
A& BolAE AT, 5Yo] H 244uME 71 =gtk

Station 1
Station 2
Station 3
Station 4

[NO;+ NO,1 (M)

a ——

[PO, (M)

[SIOH)J(wa )

[NH, (w1 )

T T
‘94 02 03 04 05 101114113012

Month
Fig. 3. Temporal variations of nutrient concentrations at surface
layers in Maxwell Bay and Marian Cove during 1994: (a)

[nitrate+nitrite], (b) [phosphate], (c) [silicate], (d) [ammonium
ion}).

Chlorophyll « & A|ESE2ATE MEEF

ZAMA 7] F9F B3 chlorophyll a9] 53 A A Ho| 24
vHdE FEoA 3.03ug1 EXET 0.63ughE B35
(Fig. 4), 8}41717t 59l chlorophyll ¢ F=(114Y 304 #g¢}
129 Az)yE 02~3.0 pglEF 0.9 pg/MHE ol e g A
Hong(1989)0} R gk 2kl 1~2 ugn@} vlsgt Weo] &3
#H $(1992)8 2 oA 0.6~0.9 nglel chlorophyll a 1%
£ Bk b gled], o] e B Aol e AR Bt tha
w2 grelrt.

AERE Wkl A P A o2 4¢€(0.06 pgh), SE0.05 pgh)
A YR AL, =i ER) 39 (131 ng/hst 129(1.22 ugyell =
chiorophyll azk-& 71&381 At 2 Ego] 25 5€ 7 109
= EFH A0 m) Ato] @] chlorophyll a®] F=xt7F A9 ¢l
A3L0~0.06 ugl), 1A AR 7ol E BAE S Ko
o WS 0 LH0.01~1.7 pgl), thi-& ®Fo] AFHr} v
@8 MSIE. 1289) A% RE FRA B3| 430k ke
& 7183, o o] Al7le] f-4d Ze]rt 10m o]}l
f&cﬁﬁ] %ol A F4de] 20 mo]7] wjiEolr}.

Fukuchi et al.(1985)0] Liitzow-Holm Fholl A} 198213 1€ H-H
198311 1¥71#] A% B=3 chlorophyll a3t 72 1€ o) A
3YTHAE < 05 ugl= B¥3 T, 487E 11%77]-XIL <01
hgIZ sl on, 28dE th < 05 ugle okt STkl
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Fig. 4. Temporal variations of chlorophyll a concentration in
Maxwell Bay and Marian Cove during 1994: (a} St. 1, (b)
St. 2, (c) St. 3, (d) St. 4.
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b 196 7.0~113 pg7hA 24 Z7pscka Rd v 9k
& Az AoA| o] glo] xlol7} 7] AT A WP
vt & 4 o

AEZYIE HETS A FAAA nigdE F504 1516
mg C/m’'(BF 32 mgCm’yh=] EE5r}. BFHozE 4 5
(1992)0] 2L ol B 31.2 mg C/m’z} GA}siT)

AEEYTES| YR

A} 7166 BA 2, 39 H3A Y dAANE L HA
0.53 mg C/m’- day(102)e] A 31 18.95 mg C/m* day(12€)9)
H(FTF 7.38 mg C/m’- day)S 7| =3I tH(Table 1). 5530 2
ol FEHARY AFFT YAMANHLE HA 4128 mg C/m’day
(108)14 3 560.20 mg C/m*-day(11€9 14U)E 71 Z3} 0
o, WF 219.26 mg C/m* dayo]Q1th(Table 1). & £(1992)&
Maxwell 2+3} Marian ATt 4] 18.34 mg C/m’-day & ¥ 23} v}
2137, Yang(1989)2 722 3]G4 140~300 mg C/m’- day(ca:
220 mg C/m’ day)® B8 v} Jr}. Axpe] A$, B 2AL 49
o Hl3te 1/10 9 2 S BYEd ol E dynd
7] 24 A7} ko] wrE microflagellate %o €3k 422489
F&o] vl E Aoz Agdgh FTake] A, AL B¢
o BFIpThE ok AL golm 2AW| WA REk
= A9 AR & AT A9 F, 129 48 AR} oldH
o8 @2 olfE T/ BREAER 8t Y9 o] 8F 89
AL f3 ZHolrt TolA A, ol AA HES 2%
FZIE AAh o] S EQY] I Ao Al H

NEBEHAEL 847 B (specific growth rate)s= A% 2, 39
o] A%, 0.16~1.06/dayol 3, BHZH S = 10€0] 0.16/
day® 7} @9k, 290] 1.06/dayE 7} 9o (Table 1),
B 0.56/dayo|Ath. Eppley(1972)7F ¢tk 258} specific
growth rate 7+2} A4 (log,, p=0.0275T—0.07)0l] ZA s 3
e A% 2=HY F U &g glolEr & # glE
=2°CollA 9] H) BHEEE ASA 0.75/day”}t ). B =
AA T o] R W), ol A G FFHe] Aol
2xol9)o 2 AFaclel g AAlsith

Table 1. Primary productivity of phytoplankton (integrated value
to euphotic depths, mg C/m* day; surface value, mg
C/m’- day), and Specific growth rate {doublings per day)
at two stations in Maxwell Bay and Marian Cove in 1994

St Primary Primary Specific

Month 0 productivity productivity growth rate
' (mg C/m’-day) (mg C/m’-day)  (day”)

Feb. 2 - - -

3 61.03 1.09 1.06
Mar. 2 276.83 5.53 0.30

3 — — —
Oct. 2 4128 0.53 0.16

3 291.09 2.53 0.47
Nov. 2 560.20 1222 0.45

3 214.82 10.83 0.69
Dec. 2 - - -

3 89.57 18.95 0.76

o &

Mgak ql Mal T #2Ae01at0] 2H|

Ay 32 AEZHAE] Pl ST 4o 4
okdo] Fx)8l(Hart, 1942; Holm-Hansen et al., 1977; El
Sayed, 1984; Hayes and Whittaker, 1984), & &z Eo] o
stz e A7 E 99 FEE AEZSHIENA At
elog Qe = e AA%E oo g FEAFcH(El-Sayed,
1971). AFA BaE 7P 32 SRR, 0.5uM(Weddell
Sea); A4k, 6.7uM(Ross Sea), 7.5uM(Bransfield Strait))ol] A &
AEEFYIEY HAe] FAEHT|H  FEsHTH(Jacques,
1989). ob-&l, FU4d Aiet &, HEERAEL] AT E F
7bgicks A8 ¢ch(Hayes and Whittaker, 1984). whe}a]
H 5 uFYULE AT JUYE L FFAETHIEY A
AgQ i 88 7HsAo] He Aoz dodt

B A GS A 2AP|e] AA 58 Y 999
FaQon, Fig. St AREVAE 4SS} I3 Aol
F94 gl o) ARVAYL &L RAFT ol 4T
258y QEAEE AFE S 2R FYFHAAE
Aol 2% 349 JFY Ao AlE T AAZ §HFe
AYE 35 F3) $2 AEATSE, LeuM; Q14ted, 0.1uM; T
g, 12pM)e 2 RIHJTE F, 1990). oF23 FUH (A
d, D) sst GELS ¢ JBVAAE /A I BXY
A= ¥&om(Fig. 6a), FEARINYE, FAE)F 2E%
A (Fig. 60y G739 257} 7= @7 (Fig. 6b)2t vlsdl=
d], ol FUAQATY, Aol FE ol B M oA
FL WSS HoJErh T3 chlorophyll a9t Y] A
7 (Fig. 5a)i= chlorophyll a9} d&3e] A5 @A (Fig. 5b)9} vl
S3lt}h 53] o 52 128 HA 1, 48] 39 b, A,
PE ARE HET FHE 2T

et

do lo 2 e

Aty e QYEFa gy Alele] Lo AHAAE V&
4 =712 Q18 A7l Priddle ef al (1986)2 A EZ
9 Aol U vro F4aE 2t Baskct
AFoME ddgel S o3 )LEHAE YolRy] Y3
Sl o3 ke v e ARE BEFSIE A fF5004

FEzre] BAE P Bgke o Ay, gRyol,
Aatd4obdalyg 2 7724 chlorophyll ast w9 &
&9 AAAAE 1Yo (Fig. 5¢), Qlatdelut #Aikd& chlo-
rophyll a$} S81slt} & A4S BolA FYTHFANY, r'=0;
Ak, r=0.02). ol FUE] TFo) AL A A2 9
Yol theE 77l dugrRtt A& 9% o] RHIEI E&S
AR E). B3, A ER2E AR S7bo e ohEy]
oto] XA PA Fu)z L), NEEZHIAE PJEFo] of
Z= g w([Chl a] < 02 pg-chl. @y FEUoLS S
A58} chlorophyll @ 57} oj= $8& WA = B4
o ol24 ¥& & 4 ). El-Sayed et al.(1983)2 Ross Seadi]
A chlorophyll a3} 2o} FX% Aleloll &k &of oA
7} 98-S Budtn, EESFAT} FF oM grioe}
»2E 238E 98¢ st le-g 7% vl vt Fig. 5dE
B, dhg]g}o} 2% ¢} TIN(total inorganic nitrogen) A}o]d]] -2
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E ® al
= ———  Y=-11.78X+81.03 P=042 p<0.001
i? & a2
s} ———  Y=2.0.33X+2.16 r%=0.33 p<0.001
5{ + a3
- e o4 ABXAIGH3 =047 p<0.01
A .
— 3 a-2 b
= B ———  Y=-0.86X+34.38 =028 p<0.001
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