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Abstract : Seawater samples were collected at discrete depths from five stations across the polar front in the
Drake Passage (Antarctic Ocean) by the 20" Korea Antarctic Research Program in December, 2006. Nitrate
concentrations of seawater increase with depth within the photic zone above the depth of Upper Circumpolar
Deep Water (UCDW). In contrast, & '°N values of seawater nitrate decrease with depth, showing a mirror image
to the nitrate variation. Such a distinct vertical variation is mainly attributed to the degree of nitrate assimilation
by phytoplankton as well as organic matter degradation of sinking particles within the surface layer. The
preferential '*NO;™ assimilation by the phytoplankton causes ""NO;~ concentration to become high in a closed-
system surface-water environment during the primary production, whereas more “NO;™ is added to the
seawater during the degradation of sinking organic particles. The water-mass mixing seems to play an important
role in the alteration of "N values in the deep layer below the UCDW. Across the polar front, nitrate
concentrations of surface seawater decrease and corresponding & '*N values increase northward, which is likely
due to the degree of nitrate utilization during the primary production. Based on the Rayleigh model, the
calculated £ (isotope effect of nitrate uptake) values between 4.0%o and 5.8%o were validated by the previously
reported data, although the preformed &'"NO3 i value of UCDW is important in the calculation of & values.
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Fig. 1. Locations of the hydrographic stations along DP transect in the Drake Passage, Antarctica. The location of

fronts follows the scheme of Orsi ef al. (1995).
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Table 1. Locations of the hydrographic stations along DP
transect in the Drake Passage, Antarctica

Latitude Longitude Depth

Station ) W) (m) CTD JNO5~
DPOl 5823 60.57 3657 O 0
DP02  58.49 6025 3307 O 0
DP03  58.99 59.58 4010 O o)
DP04  59.49 5890 3815 O o)
DPO5  60.00 5822 2536 O X
LAOl  60.50 5776 3847 O X
LAO2  60.80 5728 5017 O o)
LAO3  61.10 5687 2533 O X
LAO4  61.40 56.47 233 O X
LAO5  61.70 56.07 613 O X
EBS 62.01 5624 2340 O X
HDPE A& e] 30 mL 25l Hal SA] Waare] ¥o
W B o] & Hx] fes T3 4L ¢
slod FA} Fof ZulE ZHUAEYStaE ol FH )
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T R4 F53517] diiol, o] vHElolE o] &
gEibste] HF A2 N7t obd N,09 FHiE o
FthH(Greenberg and Becker 1977; Christensen and

Tiedje 1988; Sigman er al. 2001). P]2] =4 22 &

5 vRO®E 20 nmol9] HAFA(E 3 °o]F 10

nmol®] N,O)°| ¥ == A3t Hy (T 23~36 uM

Ql Yok dlge] A9 0.5~1.0 mL HHE SFAEE
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Fig. 2. Cross-section of temperature and salinity variation along DP transect.

ETOR FUHAS 7FeAE Ak 4 500 m oS}
o FZoH Yehts £& 16°C o149 S 5‘—01
34.6%0 o] AT E AREEAZS(UCDW)7H
o7 SPFEEA Lol HFEe HEE v %xm
A & Ao g AztErk(Sievers and Nowlin 1988).
ArA o] FZlA 4 100 m Zlo7kA1E 142
THOE oF 34%0°] AHTE SHHT FFETT(ASW)
7F EAETH(Fig. 2). FAA(PF)S] F5olM Uehds
2HLF] A e T4 FHe} vlaste] ditol
0.1%0 7F& =oh. A& Hope s34 S (Lower
Circumpolar Deep Water: LCDW)2] 592 34.7%0 ©]
2ol B Hole —’F*u‘e A DPO1IA 2F 2000 mo] 3L
wzo] AHES] 79 F 1000-1500 mo|th. HE Hrh=
9] 7ol 34.6%0%] 3-8 S (UCDW)7F 2 o},
474 DPO14A] 2334 F(UCDW)] 7l 4
100-300 me] FEu7} T AHERT 23(33.85~
33.95%0) W2 FES Hole AL ohvle 34 (PF)9]
&l 91X]3F o] A Gl FFFZT(AAIW)Y} P F3HA]
9 Uehr] miEo 2 A Ech A DP042] 444 3000
m ot oF LA029] AFolle Fitol 34.6%°1H F20]
0°Ce) FFAZF(AABWYF = Aog AztErt

=z
LN

0
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o o

A% Fx Wst

=Yola sy FFolA S8E Y A v
23 uMOlA 36 uM Atole] AthA o & & W QoA W3}
gHh(Table 2). A4t FE9] 4ol WE ¥sl= 139
A S 3EE Holal Zo|7t FUhsHAA ol AEE
UeRAtHFig. 3). B8 AHES 4 50 m71A| 9] 350
H 23~25 uM2] AL FEE HolW ¥Fo] vk At
4 FEoll= Eetal dAkdo] A N S A
Agtt FAA(PFE 712 GEo g HFdA F4
50 m7FA1e] ALk w9 3 HelE AR HHd

L 7‘*0% 75‘ 1 EO]X]HJ, o 2113 - DP04
9 LA029] 73-¢- EZo f1x]3k Al A Eol Hlal 9=l

& Wspyt A Jep A et

FAlo]l ZoAHA FZolA AAE Hdgkl 33~36
UMe] FEE HolAutk Hujzte w7 UEhE A
& v t2k(Fig. 3). A4 (PF) H5& $1A3
44 DP013 DPO20IA AAbY Fieo] FHujgke 4
500~750 mol|A] UER o™, 5414 FEoll f1x5 F4
DP033+ LA029IA = 74 100~500 moll A ok 2.9
th GHEZF(ASW) oldlA] Yelhle =2 A 5
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Table 2. Data of nitrate concentration and 5'NO;~ val-
ues of the stations along DP transect in the
Drake Passage

Table 2. Continued

Station  Depth (m)  [NOs] (M)  5'5NO;™ (%o)
0 24.79 6.59
10 23.68 6.66
20 24.07 6.52
30 23.37 6.78
50 23.44 6.51
75 24.07 6.49
Dol 100 27.21 5.99
150 27.11 5.86
500 34.22 5.09
750 35.49 4.80
1000 34.22 4.93
3000 32.74 4.59
0 23.89 6.66
10 23.69 6.71
20 23.68 6.68
30 24.44 6.33
50 26.28 6.08
75 26.79 5.84
DPO2 100 28.04 5.60
150 29.45 5.38
500 34.53 4.85
750 34.21 4.84
1000 33.42 4.93
3000 32.14 427
0 24.94 5.97
10 24.36 6.19
20 23.94 6.10
30 24.10 6.06
50 25.44 5.83
75 28.44 5.18
DPO3 100 30.28 5.13
150 33.32 4.99
500 33.59 4.68
750 32.24 4.75
1000 31.53 4.58
3000 32.18 4.82
0 23.98 6.17
10 23.78 6.15
20 23.42 6.42
30 23.58 6.28
50 2431 6.00
DP04 75 26.80 5.42
100 29.64 491
150 30.56 4.84
500 29.85 4.84
750 30.53 4.68
1000 30.55 4.70

Station ~ Depth (m)  [NOs;] (M) S NO3™ (%o)
0 23.37 6.40
10 23.77 6.25
20 23.77 6.12
30 24.03 6.14
50 23.58 6.08
LA 75 27.32 5.50
100 31.72 5.08
150 32.81 4.88
500 32.97 4.68
1000 31.30 4.54
2000 31.75 4.33
4480 32.87 4.76
INO, ] (uM) INO, '] (uM)

1000 7>D

2000

Depth (m)
Depth (m)

3000

—e— DPO1
4000 DP02

—o—
4— DPO3 |
—o— DP04
—— LA02 —9— LA02 |
|
5000 500 4 3

Fig. 3. Depth profiles of nitrate concentration at the
selected stations of DP transect. The left panel
shows the full depth scale and the right panel
shows the upper S00 m.
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2ol A Aol T2 Wl oA FERT 4 500 m
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o] ®9ellA Wstgint. ol A E 5 (UCDW)7F
Fig. 4. Depth profiles of 5% ~ values at the selected -
¢ stalt)ionspof DP transeg.o ’i‘he left panel shows the HehdE = olstel M e E3elM dofube A83t=
full depth scale and the right panel shows the “re 28l eJsir Higella geol Wste7]
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