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Abstract: As part of the 7th Korea Antarctic Research Program expedition, distributions of phyto-
plankton and bacterioplankton were compared in relation to environmental parameters and their bio-
mass in the Bransfield Strait during the 93/94 austral summer. Phytoplankton biomass integrated in the
upper 100 m ranged from 564 to 2330 mg C m2(avg. 1591 mg C m2). Phytoplankton assemblages
consisted of autotrophic flagellates and diatoms. Autotrophic flagellates usually predominated in the
phytoplankton assemblages. The biomass of autotrophic flagellates ranged from 458 to 2150 mg C
m2(avg. 1266 mg C m™2), diatom biomass from 83 to 1080 mg C m%(avg. 307 mg C m?), and bacte-
rioplankton biomass from 207 to 1620 mg C m~2(avg. 892 mg C m2). Bacterioplankton carbon bio-
mass accounted for about 56 % of the total phytoplankton carbon biomass. Autotrophic flagellates such
as Cryptomonas sp. and Phaeocystis antarctica (motile stage) were dominant in their carbon biomass,
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and Phaeocystis antarctica (motile stage) and autotrophic picoflagellates(~1 um) were dominant in
their cell number. Fragilariopsis “nana” was a dominant diatom species in both the biomass and the
cell number. Concentration of inorganic N (NO; + NOj3) ranged from 5.59 to 34.94 uM (avg. 22.88
uM), phosphate from 0.12 to 3.06 uM (avg. 1.82 uM), and silicate from 28.62 to 132.27 uM (avg.
97.62 uM). Distribution of phytoplankton reflects the physical conditions of the upper water column
such as temperature, salinity and the subsequent stability of the water mass.
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Fig. 1. Map showing the location of the sampling area and the main directions of surface water movement (after

Hofmann ez al., 1992).
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Table 1. Correlation of diatom, autotrophic flagellates, phytoplankton and bacterioplankton biomass(mg C m™>) with
nitrite+nitrate(uM), phosphate(uM), silicate(uM), temperature(°C), salinity(%,), density(d t), chlorophyll
a(ug 1) and bacterioplankton biomass(ug C 1) in the transect 1. Pearson’s r is given for comparisons sig-

nificant at P<<0.05, (ns) not significant.

Parameter Diatom Autotrophic Flagellates Phytoplankton Bacterioplankton
Nitrite+Nitrate ns -0.232 ns 0.324
Phosphate ns -0.254 -0.225 0.292

Silicate ns ns ns 0.337
Temperature ns 0.791 0.800 ns

Salinity ns -0.523 -0.593 ns

Density ns -0.591 -0.653 ns
Chlorophyll a 0.237 0.699 0.672 0.259
Bacterioplankton ns ns ns -
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Fig. 2. Vertical sections of hydrography, inorganic nutrients concentration, phytoplankton and bacterioplankton carbon
biomass in the upper 100 m along the transect 1.
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Table 2. As Table 1, but the parameters from the transect 2. Pearson’s r values significant at P<0.05, (ns) not signifi-

cant.

Parameter Diatom Autotrophic Flagellates ~ Phytoplankton Bacterioplankton
Nitrite+Nitrate ns ns ns ns
Phosphate ns ns ns ns
Silicate ns ns ns ns
Temperature ns 0.881 0.880 0.405
Salinity -0.611 -0.645 -0.691 -0.429
Density -0.541 -0.747 -0.781 —0.445
Chlorophyll a 0.506 0.865 0.890 ns
Bacterioplankton ns 0.356 0.365 -

2 Fee B 21,22,238 12, AGd o3 7AXY dFELS 10ugC [ 0)de] 7S Ho
F4E 4" #IH=Z chlorophyll a go] © 53 TFC2HE 20m FHAZAAE 25 ug
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Fig. 4. As Fig. 2, but along the transect 3.
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Table 3. As Table 1, but the parameters from the transect 3. Pearson’s r values significant at P<0.05, (ns) not signifi-

cant.
Parameter Diatom Autotrophic Flagellates Phytoplankton Bacterioplankton
Nitrite+Nitrate ns ns ns ns
Phosphate ns ns ns ns
Silicate 0.387 ns ns 0.486
Temperature 0.624 ns 0.563 0.732
Salinity -0.502 -0.382 -0.547 -0.717
Density -0.562 -0.357 -0.572 -0.737
Chlorophyll a ns 0.535 ns ns
Bacterioplankton 0.590 ns 0.545 -
Table 4. Dominant species of phytoplankton, their abundances and carbon(C) biomass.
(*: Diatom)
Transect Dominant species Relative C biomass Relative abundance
(% contribution to total C biomass) (% frequency of cell)
1 Cryptomonas sp. 29.0 5.8
*Fragilariopsis “nana” 21.8 44
Phaeocystis antarctica (motile) 20.0 22.7
Autotrophic picoflagellates 19.5 66.4
2 Phaeocystis antarctica (motile) 322 43.2
Cryptomonas sp. 29.7 7.0
Pyramimonas spp. 15.0 13
Autotrophic picoflagellates 114 46.0
3 Phaeocystis antarctica (motile) 45.2 54.0
Cryptomonas sp. 12.2 2.6
Autotrophic picoflagellates 10.9 392
*Fragilariopsis “nana” 10.7 23

% Fragilariopsis “nana” is a combination of Fragilariopsis cylindrus and Fragilariopsis pseudonana that could not be
distinguished from each other in girdle view by microscopy analysis.

@3 FHEFIAEY T QBT 1906
mgCm?)ET % §g Hole AL @2
oA $HZQ Cryptomonas sp.7} Bt} % ¥

€2 ZA3%7) Wi Ao 2 AlgHTH
Bl~dE §Y FLHS(EAHE 2)9) 4
g—%oi% BAFe 1-58 ug C | 1(HT 221
1Mo M=z, FFo25E 40m7tx] 9
tﬂ -Er% 20ugC 11 o]de] 2 #2 vEd
tHag 3K). 4EAUEF®HT 201 ugC 1Y)
= FEEFAE d2%9 & 0% E AAFH
or JEEYAE GaYH A vLP B3I
& BE99(2¥ 31,K). Fd 20~229

g3 3

oM tg XRT =
% 5BojA] Hyukst
peC I He FAESTIHIE d42%F9 & 10%
AA P, F2F 94 FH 20~229)
ol A BEth & ¢E JeEhdd(ad 30D).
T4 100 m7tA]) AEg NESFAEY Fg
564~2330 mg C m2(HF 1663 mg C
2= @Y g FoAA
-3 ‘%E‘r‘ilﬁ}(la‘ 6B). 4|
A4S 458~2150 mg C m2(H
T 1486 mg Cm?)e] HYE FHFOoZE
Phaeocystis stage),

ofv it

antarctica (motile
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Fig. 5. Total carbon biomass integrated in the upper
100m along the transect 1(A), transect 2(B), and
transect 3(C)(bacteria, double-shaded bar; dia-
tioms, open bar; autotrophic flagellates, shaded
bar).

Cryptomonas sp., Pyramimonas spp., autotrophic
picoflagellates7} et F2F+= 82~393
mgCm?(FT 170mgCm?)e] P2 &dF
£ F. “nana”, Fragilariopsis spp.(<10 ym), N.
lecointei, Chaetoceros neglectus{ct, A L5
o8t 432 autotrophic picoflagellates$) 2™
Ao o3t A EL Phaeocystis antarctica
(motile stage) 4t} (Table 4)

AP FHNG(EAHE 3)¢]
GAFL 445 ug C 1 N(H T
188 ugC 119 B2, EZFO02ZRE 30 m
7R o] I EE2 20ugC [ o1 e B2 BT
vetdohi (g 4K). HEAUEFEHT 127
pgC I He FANEZIIE B42F9 67.5%
g AXFPeon HE2FEHT 6.1ugC I He F
A2ZPaE @2rTo 325%2 (A IUcH(d
5C). %7t £31 g0 ¥ FH 37& &
A7 28 TEF(1080 mg C m>)7F AE4
HER(1050 mg C m2) Rt 2 S&F #S
Yl ed (a8 50), oz Axe s}
2 Proboscia alata F°] Zo] ey o] &of

.

F4 100 m7kx] 23 AEEFAEY F
AL 949~2130 mg C m2(HF 1561 mg C
m?)9 HAAHE 4). AEAUERY &
A2HL 671~1640 mg C m2(F T 1109 mg C
m?2)9] Y92 8T 2= Phaeocystis antarc-

tica (motile stage), Phaeocystis antarctica (colonial
stage), Cryptomonas sp., Pyramimonas spp.,
autotrophic picoflagellates7} Vel #2F+=
222~1080 mg C m2(F# 451 mg Cm2)e] {4
2, 82L& F. “nana”, Fragilariopsis spp.(<10
um), N. lecointei, Pseudonitzschia lineola,
Pseudonitzschia subcurvata, Chaetoceros dichaeta,
Chaetoceros neglectus, Corethron criophilum,
Proboscia alata, Thalassiosira gravidath. A E
F9 wa2F BTN $HA UHd Fe
Phaeocystis antarctica (motile stage)$] t}h(Table

BdsgE A% AAGAN $HHE A=
FE F. “nana”2 JVEIRT F “nana”’e 4
Al girdle view A el W&ol F. pseudonana
(Hasle) Hasle¢} F. cylindrus (Grunow) Krieger=
77§48 4 9L F& vt wd
valve F.9ko| F. pseudonanas Eo| BE3I Ef
f3ol1, F. cylindruse Eo] 21 <dAA
2oz FEotA 78 vt (Hasle er al. 1990).
A 37AM FE2FIF HEAUERFEYD &
g42% ks JelllEd 71989 Proboscia
alataZ & Brightwello] 2l3}< Rhizosolenia
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Fig. 6. Distributions of phytoplankton and bacterioplank-
ton compared in relation to their integrated car-
bon biomass in the upper 100 m along the tran-
sect 1(A), transect 2(B), and transect 3(C)(bacte-
ria, shaded bar; phytoplankton, open bar).
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alataZ HHEEHATDZE, T FREZA FH
zteol 7} TEMo 2 ##EE FHE Proboscia
alata2 4 =] oH(Sundstrém, 1986) . A s+
A EBEXNHRFE Phaeocystis antarctica$}
Cryptomonas sp.24, BRI §F A %3
A& Cryptomonas sp.Zo| $-AsHA Vel

on BI~FIE Y FLAIH FHIHA
X Phaeocystis antarcticaZo] A& A el
Wk, 2 A% BdAZGE IqF oA s
S-S A EZHZES S prymnesiophyted]
£38tE Phaeocystis antarctica® VVEF 0B o]
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ze =z

e =3
Yojuet,

—

YAET ASEYAETS A
MNEHG(ERHE 1)9 )
HaolEFaE 2% 690~1260 mg C
m2(FF 928mgCm2)ez AEZTHAE gGi
Fol B 599%E AA AU (R 6A). ¥
HElolE2FAEL AA 13 2004 ¥md $4
o #Agel n2A Jerdo=2A AF &
#F2 Jebla, FF 59 69 EZT-E— ‘;-< %
d 9~11¢] 4 20~80 m Afo]olA vlmE FA
ettt (g 2H). ¥ $=4 100 m77]-;<] =
AEEZFIAEY BALTF e BiRAYS
AU T AdEn vmy A FAHNA
& AETFE Ueida, FA 49 9904 <zt
A vetdeozA w2 ALY AEE
FAE BIY AP L FolE £ A
(¥ 6A).
Bd~dE Y FYAS(ERHE 2)9] o
HaolEZaE &@4%e 640~1620 mg C
m2(HT 1254 mgCm?)e2 FAEZHIE
gage) BT 754%E AP,
g Pl A g @2FS veEhig
(:L%‘ 6B). Eelxoz <dFE £ YeERY
A BEH A AT FH 20~23004 HEF
a}zzq BAZe 1990~2330 mg C m22 &/
el on], uleEol2 A e @AF %3
1090~1620 mg C m29] W2 %A eyt
(g 6B). W olEFAEL HEZHIAE
% e FaEAE Hsich(Table2).
BA~AE Y $EIHG(EHRHE 3)9 vt

A=R- N
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Fig. 7. Isopleths of the phytoplankton carbon biomass(ug
C I'Hh(A) and bacterioplankton carbon
biomass(ug C {1)(B) drawn on the T-S plot for

the entire samples presented from 3 transects in
the Bransfield Strait area.

HelolZ22aE gh e 210~620 mg C m2(H
T 37lmgCm?)E JEZHIE @i
237%F AASFAH(Y 6C). o] ;IS A
AN AFo)g FYaGd w3 9 o}
EFIE @4 vA Jeygti(adg 5C,
6C). ureglolZZaEL FAlo #BAQeC] m
274 Exsgen BFow gatdssE QY

EM 4

(=]
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Hr
H

Fo| B Uyt 4H). 4ESFIE
B3 32,37,3804 A dshdozd 5%
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t o & rlo

BEFL UEATHY 4K). 5, Helcl
FzEe AEE3as T do Fuwd
E B¢ (Table 3),

3R 494 Y BA dehdm, BE9
24 729 F- 994 o tgez A U
Eigon, Faulsd 3 A g 3
A 1394 vmA A JEPRTH(ZE 6A).
T gl EFHeo W& FHe AHA
20~23 H-ZoA dEFo] 7Y =4 dERC
o HEEPIEY HEY E¥XEs HF¥oz 7
2 dEFE Uit (2¥ 6B), 5%
Me F&Ed 93 FA 324 L
AEFE Bon, 5%o dYHEH FHY
3744 Btk & dAEFE EAH(H
AP YA HESFIEY] A
e A A¥Y 5FAA dAnze
242 Ul (28 6A-C). &,
Mol AFFAF HnE neA
4 Ad "y xseAdE 1de
A BN e dEFT U
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& ol i &
~  oug d
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llg. fo M
Il oo

S (mofoe
lo
lud
v

ags SN e BRez ASE
&Y 2X 5 JeElid (a3 6B-C).
= dgoA deHEoEFIE
207~1620 mg C m2(H # 892 mg C m2)<]
2 AEZHIAE g2 HF 564%F A
sdqon, dHYolEFAEY AEFL FU
HF(EAHE 2)dM 7H¢ B4 vehden,
I ol AEHE(ERHE 1), FFHG(E
AHE 3)9 M2 YERHaY 6).

g 72 oY 5 ARE TSN 2=
o dEd distd Ueld EE ANSE YEF
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7A), welPOlEFAEE neAPY YR}
dRE FIq Btk ¥ BEFS ekl
sy golEdase) A% H2EFAES
2ol 2571 Bold4 s B FhE 3
#2 Holk W, o= AR e LR
exd gugol AT YEFL AAT
AdolTH(ad TB). oL ghoz A
AN o ArsolAot & ol

*

o

|
i3
3
j=3

o rir rir

Chlorophyll a2} dadntel oHA|
E =89 ¢4 Ass AEFH #
4 100 m7bA 8] SR TS o] &3t T
A2 Y MEHG(EAHNE 1)9 444
B 2 oldAd + AAGL 7.69~34.94
pM(F T 2325 uM) 9] FEE BE¥eH, 2§
A 2wl xMo] Sl BEFIH A F4lol F
NS wxe T7HE Eu(2¥ 2D). A
g4 @e FH 1,204 HT 30 uM o]
2 FEE EYon, FH 4,8,9 1094 3
TE o3ty & vepled, 53 A 4
EZFAME 10uM ©]3e] ¥ =28 Y
EllY, 2 d4d #S 239 B 49A
7V we AEZFEIE FEFS HJ AL
ANEZFAEY JEE A AT AR A
BEG(2¥ 2K), gitdoz of A4 + AL
de EXe 2T 2v|2xid Alold de
A 99 1044 HF 12 uMe] @& TEE
Jebd Az Zo] EFFGon ZAFEF HA
PolA e AFgS Ho|thrl xmaye] BE3
Aol X FA 113} 12004 ZHzt HAF 29
pM, 25 uMe] FEE T4
2D). olv] A EZHAES Ziad B
&

TREH, oA HEEFIES ¥

Lo i H

=
¥d FEE U FeE AREY(2
2K). QAL 0.52~2.04 uM(H T 1.41 uM) 9]
FEE Hgon, Qade FAN E¥x =3
opAAd + Axgel BExel fASHA A
APZEe AA 1,2,30 FF 1.77 uM ©]°39
o BEE HYon, HAH 49,109 ZEFF
HoH e FEE JeElltst, aviaie
5% g 94218 FA 11, 12014 z#z B3

1.61 uM, 1.49 uM=E t}A| EolA & A FS e
Wk, o3 dUYde TR Aol HEIH
B9 4I¢E AAd 7dE A2 Agdn
(28 2E). #itde EXE 28.62~124.52 uM
(B 8451 uM)e] =& HJr F449 =
3 A2A JILT QAEe EX S} FAEHA
2943 2Anj2A Alolet 1 B X3
AAEANA HE FE olsly v #FE B
o, 9= wx B Ay sffd fxE
AA 1,2,304 110 uM o9 &L B& &
vetdoi (g 2F). A 1-33 5~89 E3Z
A] chlorophyll a Zt& 1.8~29 ug ! WY =,
B #A 12ug 17 BTG A Ve (2d
2G). B dA3s gl chlorophylla 3k& X3
Kang3} Lee (in press)e] ztel 0.01~1.72 pug -}
(T 066 ug 1) Bt} EA JEgen,
H Holm-Hansen¥} Mitchell(1991)]] ¢]3] X
¥ 24 chlorophylla 3F B ZAA7[9 22
N7 1293 199 #4Q 65ug L1, 4.6 ug
[ B ge g JEhdd. 334E e
AEZ%S st chlorophylla & A EE
aE TS FAGE 2R, H4EHUER
& BHABAE MM, HEEFIAELEF
H fdE f71EE d3ste HHorEd2
E£X% chlorophyll a9} %9 Z#AAE Held o
ZXA BEFD BAYSE BFALE AALE
t}(Table 1).
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AR A 18,20404 2.5 uM °]’Fe] =
TE 29 v FH 19,21,239 dxekH
ZME ¥ ¥EE B9 (ay 3E). 74
ool A$E 49.43~132.27 uM(B T 110.12 uM)
2 AEBHQEY & 739 FEE UEJe
H(z2E 3F), A9 E okdad + ANEH
AN X8 EQT. A 19,21,239 BF
Bde de 7449 3EE 2QoH,
ded B2 AA 239 4 20~30 mollA =
7bd w2 Y wEE JEWET A 21,
22,232 1, A o8 AL BA &
72 chlorophyll a gko] 1.9~3.12 ug [ (BT
144 ug 1] FHZ 74T A4 JeEbdt. A
E%g st chlorophyll a el &A1 et
Wd A 19,210,239 d=F: B2 HE

3
L=
B
Al

=3

EFAE $R}E TFHde Fx=F HAE4"
EFE MRS dHoEFAE AEFOl

A degen, U999 v=e 9@
Uehstth, oA 42 EFAES 2HE |
e Aol AtmETT}, Chlorophyll ast AE
F3E THE HHEe T2F, AEAER
& dadAE 7HH /\1&511‘”‘4 H]
Bot BHBAE eERTH(Table 2).
B~ A TEHAG(EAHE 3)9 7
eI BE g 5HAA Aoz g4
E‘r o orEAd + ZAFA A
8~29.01 uM(FF 25.49 uM) 2 A Za] 3}
°o"ﬂgﬂ1i‘:‘r e 22 T2 E UEHY. ®
9 oAy + AAFY e dAda
A3 FA 32,339 4 50m FZoA
=8 Hew, d9qe 5Fo2 gy
e £XE YEHW(ad™ 4D).
< 0.78~2.90 uM(HT 257 M)l FTEZ,
249 + 2Age Be9 iR 94

=
22 ¥ %L 2

ol AT FAAA
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=
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2 R i NG 2 o of oo—ii
olN i o Hr
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om, A 329 359 4 S0m FZAA 2
M olste] sre g& YEtid (2™ 4E). T

Ao 72.84~123.15 yM(ZH T 111.08 uM) B B

AFE Jgod 7HE w5& F=E BT
B 329 4 SOmPr AN e
Hom (28 4F), T & e
o RFFo= %EM?M 7kl RS B4

A=SUIEDN YEHZOIE-IES] X &Y 45

E
=

t}. Chlorophyll a %2 0.43~1.96 ug [ (BT
L12ug 179 HAZ HAxFAE FPU A
7bE we #e vgdlen, ¥7 449y §
Tt 7 A veted 4 329 ¢4 50m
oA chlorophyll @ o] EFHrThe 2pA|¢ ok
2 B4 vest(2d 46).
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