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Digtribution of Total CO,, Nutrients, Chlorophyll-a in the
Scotia Sea During Austral Summer

Dongseon KimY, JeongHee Shim!, Kyung Tae Kim?!, and Young-Chul Kang?

Marine Climate and Environment Research Division, KORDI
’Korea Polar Research Ingtitute, KORDI
Ansan P.O. Box 29, Seoul 425-600, Korea

Abstract : Temperature, salinity, akalinity, pH, nutrient, chlorophyll, and iron were measured within the
upper 250 m water column around the Antarctic Polar Front in the Scotia Sea from late November to early
December 2001. Temperature and salinity showed a rapid change across the Polar Front, and the
temperature minimum layer existed only in the southern area of the Polar Front. Tota CO, and nutrient
concentrations were relatively high and increased rapidly with water depth in the southern area of the Polar
Front, which was resulted from upwelling of the Antarctic deep water containing high concentrations of
tota CO, and nutrient. AC.AN:AP ratios measured in the northern and southern areas of the Polar Front
were 75:11.4:1 and 84:12.5:1, respectively, which were lower than the Redfield ratio. ASi:AN ratio (3.65)
measured in the southern area of the Polar Front was two times higher than that (1.95) in the northern area.
These two ratios were higher than the ratio (1.0) measured in the temperate and tropical oceans. Chlorophyll
concentrations were extremely high in the area of 59°~60°S, which was attributed to favorable
environmental conditions for phytoplankton growth in this area, such as sufficient iron, high water column
stability, and high silicate concentration.

Key words : 2~ E]o}3l (Scotia Sed), B=F=714 (Antarctic Polar Front), o] 48} gk (total CO,),
¥4 (nutrients), 3=-2~(chlorophyll-a)
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of &Jahd, s s F ol At oM = A EEF
A= AEgo] H)E =JrHMitchell and Holm-Hansen,
1991; Laubscher et al. 1993; Arrigo et al. 2000). 53+
=741 < (Antarctic Polar Frontal zone)oll A= A=}
At AEEHIE AEFo] =UTHde Baar e al.
1995; Bathmann et al. 1997; Mengelt et al. 2001). %+
Aol wEH, sl4m2) d Tt AEEHIE A &
P PR RSl E2 AEL FEE FRS )
wolebs Fgo] A|7]= S th(Takeda 1998; Boyd et al.
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1999; Sedwick et al. 2000; Hutchins et al. 2001; Boyd et
al. 2004). YoM = ARS ool ;3 EAQ}
(grazing pressure), B 7=, A H5 G0 XA
S Agele 291eZ A= tHNeson and Smith
1991; Banse 1996; Frank et al. 2000; Nelson et al. 2001).

F==A X (Antarctic Polar Front)S d=<=8k&-(Ant-
arctic Circumpolar Current) ol A8k 73t 1A F
Shtolth, WA B 2 ohygd-=22 A (Subant-
arctic Front)o] &Aj8}7 W&o &= W=<=3-F (Southern
Antarctic Circumpolar Curent)e] EA]$tcH(Ors et al.
1995). F=514E AARE RFla o] F43] We
<=, oA F&e] Ak EERETe 55 e
oPFEZTIVE EFFHEAE AAE relA 7] W&
ojt}. wetr FEFFHALE ]S F olitetes A
sfde] G G Wkl oA F83k AAs] o]
o =0 B2 dlFe S el -
5783k A E(meandering jet) FEIZ HIUIE F9=
k3t (Moore e al. 1999). H=F4412] AHEet ¢)%
1FL oA AT BT ARESTYH W R
T2 IAAZE I A= (potential vorticity fidd)ell
ola) ZA 93-S W=t (Legeckis 1977; Moore et al.
1999).

At 4= AdEe AEZHIES] CNP B2 106:

i

S

e Mo

ow(Redfield et al. 1963), °] H| &2
Bhan e ST A Aol nEd H2EgaE

9] CIN:P Rl&-2 3 AR E ekow Fdaol
3k Aol A= Redfidd ratios} Z& xpolE KW
(Guildford and Hecky 2000; Pahlow and Reibesell
2000). F¥He] FH-3 H=5 Z23(Ross Sea)oll A=
A EEHIESY CN:P H&o] Redfield ratios} 333
t2Zu, CN:P H &S 452938 2o g ez
HEF2 Phaeocystis antarctica®] 73-¢- Redfield ratioX.
t} £ CNP HE&S Hole W, 2/ Redfield
raioRt} w2 CIN:P 39 &S H2ItH(Arrigo et al.
2000; Sweeney et al. 2000; Smith and Asper 2001). H=
SHAE AR sigFHrE 27 gAY wiel A=
FHIAE FRAE dd3] EERIY(Eynaud et al. 1999;
Findlay and Giraudeau 2000). t2hA] H==241 F&at
& o AEEFAES] CNPHEE Eebd 7}
S0l Ak Eg AEERAEY] SN HIEE 4% 2
48] FREEe) B F A Feol o) A FETFS W
7] wiZell (Hutchins and Bruland 1998; Takeda 1998;
Pondaven et al. 2000), 9==34S AAZ Y&} 55
dGollr ME e 7Fs/dol =Tt

mEbA 2 AFM e =148 AAE 58l
A ANEZHIEL] gud HFd 93 ACANAPAS
H&o] of 7] Wsal=A] ghetsly] flax LaiE| o)
G 2ol EHAA 4 250 m7A] 5
2, §@F, dEEE, pH, F, I%9Y, 954 T2 45
Atk 2 AFEHLE da=440 s el FSFA
A2 BEEAE sletslsl, 58579 ACANAPH]
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Fig. 1. Map of station locations in the study area.
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o] Redfield ratioo} FAFREA] of -9} =314 &
HEa) ool A oA the] stefsly, HEEYAE
Y 23X 9T A T2 FAeAES Wile

olet.

£t

[¢]

N oz
i

2. A8 2

Az A= 2iAloF 42l RV YuzhmorgeologiyaS:
o]g-3le] 2001 11¥ 2744 E 12¢ 104714 144 &
ok o] FolH T} A &S 2FE]o}s) (Scotia Sea) 173
52°% 710 ® 9] 53°7H 60°=7HA] 1° 1A o2 AL
StATHFg. 1). 2AF e & 8oz, 7 AHnt
SeaBird CTDE ©|&slo 3 f@#E 43U,
250 7HA] BEAlolA Y2sz) (Niskin) A7) o] &5}
o sE ALt @ 115 045 um Whatman
GF/F o#A12 A& %, o348 s 30ml= 9

A& flE BEEINAL, GRF A e F84 24E 9
aff Wy-sskiTt.

P FEEAE oA, A, A= Ak
o] 2523 7](LaChat modd, QuikChem AE)E o]&3}
SAsinen, 7tz7ke] SAHRS FF #TAIE(Wako
Pure Chemica Industries, CSK standard solution)Z ©]-8-
slo] s ARSI 7 W ol 4S5 Fote] o
& 7+ Jodde) HEEE 5% oAt HEA FEE
90% oHAl= 10 miE 2417k 52t =3 o Turner-
designed fluorometer(10-006R)E- o]-&3lo] &3-8 =43}
S cH(Parsons et al. 1984). Phasopigment 5=+ oMl E2
2 F&¥ g5 1IN g4k ¥a 1 30% Fo
Turner-designed fluorometerz. 24813t} 2 Aol M=
A=A 2H 704 phaeopigment FES Wl HAE F=
Z~(corrected chlorophyll) #He o] &319H. ¢Zde=
(dkainity)y= 4Z2 = AFSHHLAE o8t 48}
A3 (Millero et al. 1993), pHE pH meter® 23132
H, Foksles: wEw YRR pH 2R ALt
slArt.

=

H EAS A% 235E AP 2, %" &
27FEU o] B A o] AE71E ARSIt B35 AEE
AP Aol A7) flsle] S8 EHe | o i
ol vid Agzte 75 vlg] AlHE 1000 ml E2]ol €=l
B 2NE Ag7lel viger Tt vhee) Wk st

of FHo YHrh AFHE A 8= Class 1009 Clean
bench Qtollx] wlE] AlF = o] FA7F S74E 47 mm A7
o] Zg]7lH o E o] 3X](pore size 0.4 um)E Polysul-
fone A2 ] o3}7]ol AA|ste] 73t AT o 7o)
oJgt Q& Fol7] flal 7] o4 °F 200 mi= HR
om, 0|5 ARE Wolr &FH A EOE 3

A= FEE AABY] Q8 TR 22 53
o]’ A& ste] Petri dishell EATH &3 148 A =0l
+ Seastar Chemicals®] 34% “Basdling” HCI(Fe <20 pg
g o] pH 2 oJ3l= Azjslsien, 853 9@ Y
A B LR o|F Il kY Fof Yol &
A w742 Bkt 8532 Danielsson et al.(1978)
o] gujFEHol TAstY el B FFIAIL S-S H]
B3 AAE3H37] (Parkin Elmer 1100-B)E- ©]-&-319it}.
FaSA AYEE AFsh] 91ste] National Research
Council Canada(NRC)®] €A%t ZF=E2< NASS4E
A EAEITE 85 A FEee AU 2zt
96%<} 10%°|th. YA #2492 Windom and Smith
(1991)¢] Holl weh L, 788 HlER Ak
ZE37] (Perkin Elmer 1100-B)Z- ©]-&3}t}. 4AHE &
A JY=E AF3] Y5t NRCY sl4 HHE 255
2l MESS-2 ¢F 10 mgs: # 3l AR EA 9} o] A
glsle] A3l dAE A AP YHEe 7t
7} 94%2t 2%°] Tt

3.4

251E|olsf| o] A7 52°F wet 9] 53% A 60714
¥ 300mell A G2, G, W (sgmatE %)) 423
X7} Fig. 20 BRI, 28 9] 56%]4] 56.5° AF
oJollA] =H A0 2 4°Col|A| 1°CE FZ 3| st it
W, AR 2= F HelE Holx| ol Ao A s
(Fig. 2a). d¥HA o2 ==/ (Antarctic Polar Front)<]
A= FFTR0] 2°C7t He T2l o8 HaAI AV
2-F 4 (temperature minimum layer)e] 5% Eo
A 2 th(Botnikov 1963; Gordon 1967). Fig. 2(@ XH
2°C 32419 9A|8} FA T 5 €9 AUt E
9] 56.3° ZAE FYsIERE IS4 0|3l 91X}
= ZA0E BRIt HE5H4E S40E BEoR 7
5 F2E STkl 4ol W gt siAeE e

=
=5y, oS AgEetd g8 ke AL
(winter water)7} o] -59F AL ZF7lol| o8 EEsl

£ WX wbd, 54 100200 mol] A5 AL
e dAEF STt o5 JFS Ao W] okol AL
B4E gAY F2E uE AR FAEn
(Carmack 1977). W2l 23 %0 EAlskeE 4=
B - 35k 5A0] AL It FE BAle] 54
< IUE FABHL o] A 3] ZHEE (remnant)

olct.
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Fig. 2. Vertical sections of (a) temperature, (b) salinity, and (c) dendty (sgma-t) within the upper 300 m water depth
along 52°W transect.

e eI mEEA R 9] 56%0A4] 56.5° Aleld]  RH AT ofF Ft s (seaice)o] oW Bt
A A0 R 341 paels] B9 pusE §AS] Fadke fYEe] FE AR BT HEFAA BEdA =
i R Ho g 2 HelE Holx] ¢Et(Fig. 2b). 339 H¥-0] 34.1 psu AR el uiel 2 syt gle vt
psu olo o] AEHAFo] FEFAA viE Yo 9Xg W, GEBME S mEl FAAFH R FUtste] 4]

el 56.5°~57.5° Ato], 41 0~100 mell EAf3kch o] ¢ 300 mellA] 345 psu )] IHES HSlth
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S BN AR B B F8l 74 wole wh, gEdlaE 348 74 Rild

g ZpolE HRITHFg. 2¢). §5=34 &M s I35 9 4 250 mollA Hit FTolkkEtes: s

T A ma 9k 718 Ho|o, 0] £ARE T 2303umol kg o g, AN HE i Folit
SRl o] AFME STt F2 o o3 FEkA FE (2216 umol kg )Rt} 87 umol kgt 7F

T AR RRIth AN FE=5A wEAA
= Al wEt F248] kb, diel AR
oF A9l fAlsle, 553 g olxelME = A

of meh s Fart A4HE o= Hv.
FToltgtea FEEEe WS BAR FE5
HZoA FEe 2ol F HRIvhFig. 39). §==4A &
T A FF FollslEs FEE 2178~2199 umol kg
o] WIS Holm '] s4%IN Haghs BRItk ==
AN FEAM BT oRslEa T 2214~2246 umol
kgrolH H&o® s A4 SR E5SA o
Zo A Foltaleta T WHFHoR HEd us)
46 umol kg™ = ETE A WE TV F Y
A BEIME ekt

)

s}

—hgﬁg
IR

i

Wws-3

Wws-4
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ws-2 WS-3

Depth (m)
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th weba] Aol met Folhkslea: I FREo]
A4 BEEG GEolA 28] 71 = o] - Y UHH
AXE AR &3 BEA Folilsiers w7}t
A thE AL F oA sleegte] 2] wEo]
th HEERA 5 sl e 2 FS52T(Antarctic
Intermediate Water)7} &3 =0} 30X F52=2 317
she B w534 B ol x e Folakstetagt
BYH T 22 AT BZOE &5%e Ao
g4 UrH(Ors et al. 1995; Taley 1996). webr] E=
T2 BAEE EEFEA B = Folklsleia
FETF FFOA WS Wk ollE) 4dol] weiM = =A
S7FHA] @& WhH, AEaTt 85dte wEaAd 13E

qME EF oA FEE & W ofUg 4o

g, o
Mfﬁ Hir

578 58 8 598 60S

WS-7 Ws-8

578 588 598 60S
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Fig. 3. Vertical sections of (a) total CO, (umol kg™) and (b) alkalinity (umol kg?) within the upper 300 m water depth

along 52°W transect.
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e FEEhE = e, BolARk AN Syl met FHE F/1E nalh
slejolA] Folatsiekast  (Fg. 3b). YRR GFFHN SHaelA] 540l we

2L
< 2y dutaow 4o met eRbgk s wole Zhdke A2 f2% ol Coccolithphores} o] ghibz:
Hhd, HES ol = WIS B3 50 mollA oFe) s w(CaC0q)0] AH S 7ML e THa=dl o) ©@it
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Ws-2 Ws-3 ws4 WS-5 -PF  WS-6 Ws-7 Ws-8

Depth (m)

538 548 558 56 S 578 588 598 60S

Latitude

Fig. 4. Vertical sections of (@) nitrate (umol kg™), (b) phosphate (umol kg™), and (c) slicate (umol kg™) within the
upper 300 m water depth along 52°W transect.
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Zgo] AREA v A3 2Fo] FEHA (bicarbonate)
o] o] Awx7| wEoth(Broecker and Peng 1982);

Cat + 2HCO3 = CaCO3+ CO, + H,0

9] AollA K= vpe}l o] ebE 15 (mole)e] FA
2w mit} FEY o] 280] AnEHY] i ¥z
T 28 7R IS s oA dEE=
7F 4 B0mellAl HA e Hole A= fEEolu
Coccolithphoreoll €13} ghabzdgre] MRS Aoz 1
Itk FA|TE o] s L=} 4ol wet F43)
Sk A G R =2 IS R
£5517] Wil Aow welt JdFI3HA Y&a oo
H&) Eadol X Aol e ALY E At 2 AL
Bz oo 23]y Coccolithphores} 7o) e-rbz4
AAL 7HAAL Je EYAE] Wol EAIs] wiEel A
° 2 Helrh eHdE A S 7RI e EHAES

W&o ke s Rk 50 mEsth #Yy
oA Ao R wWol XSt AoE A Utk
(Eynaud et al. 1999; Findlay and Giraudeau 2000).

A FEREE Folilslerie} dde =] A9

FAA B&3} GEoA F33 Ao =
HRItHFig. 4a). 5 FAHd w2 Ha344 F2
A FA% HelE Ho|i AR HEA Yo 7
2 /3 B35 A4 e YA BE)A
22.6~23.6 umol kg'e] WS Hol3 FHFAA H&ol
M 26.9~284umol kglel WS B FFHgog
FHAM B M w1} Y&l A 48umol kgt 7HF =
o}, 4ol wE A@ate] Frwshy T oaodoa] & xjo
£ 1, G550 EZAX = T4l mat ehvkek St
£ Hols W P53 &l FA% SUHE B
otk FFFAA B2 424 250 mollA] sk FEE
26.2~275 umol kg 0|5l AR T e G4 0)A

=

ol =

=

£ 335~-34.9umol kgle 2 HFHo g YJFIFAM B
A HT} FZolA gk 7.3 umol kgt Ax Et} o]X¥
WA W A T w3 4l mE F
E57PE & Ae o] elN HdE FEU 2e AF
F7F ¥Zo0 72 8%38h7] E Ao ® 1lthBroeker
and Peng 1982).

Y FEEXE
(Fig. 4b). ¥
1.65~1.75 umol kgto] i P& A 2,04~2.20 umol kg
o7 Bz g g HaH oz 044 umol kgt
7V =k A A, FAl wE FesTpF P
T BFol Mg FEollA 20 7heF ZA IR Q1 €]
AE il e T 7P EEFAN 559 3
A F zlolE HolR| Gt FEF1M 55 4 250
mollA] S14+d FEE 1.96~2.06 umol kglo] 3L W& 5=
4] 250 mellA = 2.49~2.68 umol kgl 2 HaFow B
Zo 1} Y&o|A 058 umol kgt A= =t}

T FEREEE Aok Ak 9] Aok ok
tE S HSITHFig. 40). = A e U
A BzzoA 12.6~17.4 umol kge] M=, $=a]
g} & ¥3lE Holx gret) sHT ¥ kY TEE
A B2 w1 we] 56°~57° AkelellA] 20 umol
kgl 50 umol kg'E F43] F7BLL &R ¢
= H4 o Skt 2% A EEE 99 53%4]
14.4 umol kg2l Zo] Y] 60° Alo]ollA] 104 umol kg
2 78 M Axe] = S Helth dEaAA 55
AMMe 4 st Al wet ghelgl FUHE Hole
WA WM = FAT FVHE BRItk SR HE=A
A B ol ') 56°~57° AloldlME At FET)
el whel Ao WA gt ol E 4t s
7F Arkdolu ks e Al ke 719 Ak
Holup Qlatde] 7ol th=27] wiioltt. 4t e] 719

4G9 Ak A9 fArst
g BEE dFFAN B804

ro, H

o> i

R

ws-2 Ws3 WS4  WS-5-PF WS6 Ws-7 Ws-8
O s : u\b > '
: : : ° : ° O.i
50— ° ° e A
E
< 100
Q.
[}]
Q 150
-200

538 548 558 56S
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§7S 588 598 60S

Fig. 5. Vertical section of chlorophyll (mg m=) within the upper 200 m water depth along 52°W transect.
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S FE xR AHu71E o] FaL e 2 (opd, SIOz-
nH,O0)?l WA AR 3 QI4EE o] 7192 % 7] =0l
oh wEbA sl e frlEe] &% S A8 12
(e Sl AR Y] wiol A2 FAkg ot
IR ohE FEREE Hole Zlojth

4= W9 59°~60° Atolol ATt 0.6 mg m o))
B2 FEE Holi U e A= 02 mg m
o] sk BES BIth(Fig. 5). 53] |9l 60%IM = <
2] 0~50 m Ale]olX PE4 FE7F 09 mg mEeE H
s Bk AYHY g, FEFA B2 e ol A
A FERsE HoXTE GELe o] FHdx 5
gt FEHsE Kol grett SHAINE W34 < sl
AoA FEA7F 4 50~100 mellA] Ho 7 B, ok
E ARG oA = EEshR] e8> “chlorophyll subsur-
face maximum”S HojF=},

2 A QI(ACANAP) ¥ &

Atz o7 Fafdoll ek, A 019 FrEHse
FE AZEFAE 95 HFH e f7)E 2o mE
A olsll A= 7] v o] FHsE YRl
ACAN:AP HEL Redfidd ratio?! 106:16:12 w&t}.
SIANE Gl ol A= A B EHIAE Fof ue} JIFAES
AF s v Eo] 2FH trE7] W Eo AC:AN:AP H
£°] Redfidd ratio?} T+ A& &3] & 5 Uri(de
Baar et al. 1997; Arrigo et al. 2000). HEF+ 16HT} =
& NP HIEE JUHEES HdF8HL(Arrigo et al. 2000), =
ZHT 16HTH W& H]E&9 NPE 4F srH(Howarth
1988). weta] afj ol wet A EEHAE Fx4d0] ThE]
] o] ACAN:APHIEE o] wlepr] 234 th=
Al vreRd T

=
23l Jerol ] ACANAP H|Eo] o]#
el s G ol oA A= AE ARSI
o B3 IS4 s ol #53 ACANAP
| Redfield ratio®} FAFEHA] o -2 AR}t
Fig. 6& Folitatets, 2, Q1A T =Rists &=
=AM 5E 9EO R o] 2z ME A3 o
T S5 o] HowA AE g o8 54 H

i)
o
o

| 9L AA Askel ThE A o) &
E 35%e0l ot T2 HAsIE T

Fig. (@)= H==34 5553} Eholla] Folrtsbeta
Erstel tiste] A wedstE ¥
S M e 5 EEste] Rzt 5k
At A= FEAFTE 0 7
Ho|x] F=T}. Fig. 6(a)°

2260 1 Y =6.62X +2056 r*=0.94

’ .
oo .
o ~OY=671X+2030 =044

Total CO, (umol/kg)

O North of PF
® South of PF

20 22 24 26 28 30 32 34 36
Nitrate (uM)

2300

(b)
2280 -

2260 1 Y =84.1X+2061 r*=0.93

2240 -

2220 4

Total CO, (umol/kg)

2200 -

o &
2180 - q& &

2160

1.4 1.6 1.8 20 22 24 26 2.8
Phospahte (umol/kg)

36

34 1

. &
Y=125X+13 =095

32

30 -

28 -
26 -
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24

22 Y=11.4X+36 r*=0.90

20 T T T T T T
1.4 1.6 1.8 2.0 22 24 26 2.8
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Fig. 6. Plots of (a) nitrate vs. total CO,, (b) phosphate vs.
total CO,, and (c¢) phosphate vs. nitrate in the
northern and southern areas of the Polar Front.
Broken and solid lines indicate a regression line in
the northern and southern areas of the Polar
Front, respectively.
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3 A==, A2 NE g ACAN H &L P
=AM BEAA 6.710]3L HEoA 6.622 T 3| oA
£ 2po]| 2 Holx] kS Wyl ol)g} Redfidd ratio(6.63)
I A9l §AE HES Btk ACAP &S Fig. 6(b)
NA HoAF= FAM 7187 25E P, E=
T4 HE&o|A] 754050 FEol|lA] 841 HEollA] oF
7+ & kS Ho|3l Redfidd ratioo] Hl&bA AFda] zhe
ZES HOItH(Fig. 6b). AN:AP H|&-& YFIAM Bz
oA 11.40]3 FZoX 1258 ACAP H|E9] 7299
VAR Sl A 7k # ke Holil Redfield
ratio(16)° HlshH 22 =S ERITH(Fig. 6c).

o5 AEZRE ACANAP HEL JIF344 B
ol 75:11.4:10]3 YA 84:125:12 F 3] HIo|
A Redfidd ratios}= & zol& HQIth #53t ¥ &3
Redfield ratioS B3] 2H 53k B]&o] AP B3|
ACS AN©] Redfidd raticdll 433 2th= 218 & 4=
ATH Bl A B TS B Qg f)E A
/g o9z th7]-slF olatsleka wEk} eikdE A3
of oJajr = JeFS W=r}H(Broecker and Peng 1982). ¥t
o] AGEA EH Sl FollA] v ARE 7] uf
ol AC & o Z7eH Hol ACAP &2 Red-
fidd ratiokt} o] AX A Fr}, wEba] 2 FAR)| S oA
BZE Yo ACAP H| &S gibdg A 23 Ze
ol Zlo=m Helth B A ts|eo A Shim et al.(2004)
o] Aqtel] M2, 53¢ olitslErAa = (pCO)= U
FE oA tl7] olatsletie e B} B4 #EH o
SFEEE g7|2 ol ksl WEdr) ol itsleh vt
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jellA] H5E ANIAP HEo] 1260 AARE 272 o
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TEF MES7E B3] mEe]al o] W ANIAP H]
£ B A Ge] =AM s AFE AT
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w0l s Fol A9 ASIAN HE2 30 whe} gt
2 4= A oH(Queguiner et al. 1997). T3 Yz} 7o)
Aswrt w2 oAM= A 5 o8 AEEH
FEC Yk FaEs HFAMEe] 2~-3E =] wEe]
oA e] ASIAN B &S A} S % dHellA



410 Kim,D. etal.

120

100 4 Y =3.65X - 20.5 *=0.88

©
o
L

Silicate (umol/kg)
(2]
o

40

Y =1.95X - 29.6 * = 0.91 IR ’

.00 v
201 @@@9@'0"@ N O North of PF
o @ South of PF
0 : ‘ , . : .
20 22 24 26 28 30 32 34
Nitrate (mol/kg)

Fig. 7. Plot of nitrate vs. dlicate in the northern and
southern areas of the Polar Front. Broken and
solid lines indicate a regresson line in the northern
and southern areas of the Polar Front, respec-
tively.
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indicate particulate Fe.
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