J. Korean Soc. Oceanogr. Vol.24, No.2, pp.226-235, 2019 FREE ACCESS

https://doi.org/10.7850/jks0.2019.24.2.226
Article PISSN : 1226-2978

S4fl 82 Hao| HaEE

B3| - ols4"
SISt Bt

Vertical Distribution of Dissolved Silica in the East Sea

SEONGHEE JEONG AND TONGSUP LEE”
Department of Oceanography, Pusan National University

*Corresponding author: tlee@pnu.edu
Editor Kyung-Hoon Shin
Received 24 November 2018; Revised 25 January 2019; Accepted 28 February 2019

ABSTRACT

FolollA && Ao BE EAS AEote 7P 394 FAFE 1999-20001F &= ONR-JES BAF 2L 9 1970 &= U2 2h= oF
thzshA A Rtk Boel A @A A S S IA P WE I G FA0| RES QNG o) §F F40 W2 1T A
V2 PPt Hiet 8- 4] Aljte] AAt 7152 Aold M= AAISHA. & 149 ARt dAEAtARe] Fx24d& Bt
Tl oo W E 7] Aitoll A 71 A7) de] FEd Al7] Htk= 7] "2 7ol &%t 719471 7 Aolet sl idH
ot el A 4 gho] 'ha 2kt g0l A ] Al ofl Bl F-of w2 o] ek tiol S E A5t BAl= A9
A% 97 FA7} 8 Zlolet Aushrt.

Soluble silica profiles of the East Sea were described by comparing the 1970 Japanese data with the 1999-2000 ONR-JES data set,
which is the most extensive collection of data currently available. Considering the ventilation mode change happened/ongoing and the
features of the soluble silica to phosphate ratio we suggest a hypothesis that a utilization of soluble silica by the primary production
might be exacerbated in the future. According to the silica limitation hypothesis composition of primary producers will be altered and
followed by a weaker contribution of ballast against aggregates in the export production. Since the silicate cycle is deeply intertwined
with the carbon cycle whether the warmed future ocean would behave like the East Sea appears to a potentially promising study theme.
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T oA AA o] Bl S AtA A4 Q] A4 (A tin] T, ok, BE S h) 0 a5, F',
2, pH) 7} 2t of] A HiE K Schmidt ef al., 2001). S31E ] Alal2 A7deH A fis 420] Yol 1, By stz o} Al
| FHzo] A o7 ik =AM iR BA] Fofl £5 HASO EoliE0 4T sz Sa s Aos dER
CH(Trégure et al., 1995). SPARF 401 83l Sz A Ao g oS3 gHe] oF 1/5 0% oHO*S Trae]l s ZA]
=3P Hl= FAE AL Ik AAal] B E o B2 7 A4 0 & °F 3% & %It (Ragueneau ef al., 2000).

72-g vtk AR 2 djoko 2 FaEE A 47| A 2 GafE)s A A Y] 3 A(~9.4 Tmol Siyr!)=
T AEO] AtA A4K240 Tmol Si yr') T AB22] & E224(~105 Tmol Si yr')oll HI5] of-$- ZotA] 85 A
(~99.3 Tmol Si yr')ell oJafl 8 A2 (%, AT, ST BAtE) o] Bitelo] §2]=] 11 QItk(Trégure and De La

il

Rocha, 2013). E3H 314 A4k BB R FF AA = 23 2(6.3 Tmol Siyr') 2] theF40ulo]] o] 2= F R 2A] 5fjgFe]
T wgollA e 1] FaA4dS A0 2 HolFal ik weba] -8 A0 ool A o] A= Ao BE A

ARt -gsfje]] ofsl] Fed E’r.
2T ARl A] TF40] &3S AP of| QAJHE] §E 1A S AREERs FRF7T HASHAA SR9t e mA-S ZH]
H 02 oJsfiHal glom i A sielA 1‘/\9} AN} A 7128l i e 2 a4t E YdE 71 shel

1 E%]—;leo 2= o]‘:o] U]-_-(ﬂ 144 Aﬂ:ﬂ-_/l\_7]- Haﬂ 7\714__}%%
7.

2

S|l B& 1A= R (diatom) 2] YAPYAE-S -5} =
Sff sfiFe] Aaeha] gag Lol Al 71 7] ofshs ' A 2345 vhEofl7] tiZol(Nelson er al., 1995) B4 2
3} wsHA Aol 9l

THEe) AR h$ obd Ao R BB upgy] Aol of 258 AR ofs] Fejuis Ao F4uct
(Trégure and De La Rocha, 2013). 74F2] sljF AFAIZRES 2F 10,000 1124 AAHTHE= A5 QIR ThH= T}, /\“—F{-/\
Of AL oim] ol B8 oF 3% = A ©4-9] 2F 0.1%01] HIsH 304l Eof(Ragueneau er al., 2000) A=A T4 I
Q1 ok A|sfelAl S 0] 28 b Wj9ic). 1 ATk A A7) FHIE ol A o] Alstel gl digt olairt
A FH=] ﬂﬂ'(Tréguer and De La Rocha, 2013 and references there in).

A1) o 58-S sledol wat 27 Aol b b A A0 S sllelolAls 2513 mg 8o WA et
AL s o] AElo] RS <1 oA o] A7) v} Qlek. ol Aha0] 84 4ol Tt A7) Fa4 S AT
o} AFA0] fafl= 21| @010l &af] w|AUZET} Alal a1} Zhe oA o] ok Ake] EakA el Axfolc),

% Slogellq AR B 7:4:0) S 10 umol ke FIRHe] 31 ATSO] Bt 5124 973 umol ke 47216 92}
2t 2] A ol= BElE o] Aol Bt R 52 170 umol kg, F90 Hol=83 pmol kg, F5=lh=130 pmol
ke 291ckIsshiki eral., 1991), 97 A1o12] Solhs 54t tjebolets Aol o} el Ao R Hols-2 o]
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o] WERe A} eHslo} 9l 2 7o) 25 Aol A e JEEEE%HOH A Bo) ARSI Sgke iR 5
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~Hlo] TRIE]7] ¢l 1970 % ZA} 2132 AR&FICh Kim et al.(2010)-2 1999 &= ONR-JES FAF AFHES 714 1 1At
o -8 74 H] 9] AR oA Y oFF ShRel EAEHo] EAekE B AISIGIT F =l A= 20417] SRERE S4H
A4zl golf Aol tigt A2} vhg =] 2] oAttt

o] :=Rof|A*=Kido and Nishimura(1973) 2] 19709 & && T4 GBI 2159} 30F O] ONR-JES = A2 S 22
of| 27l Fa sfi<eehe] /gl B5eo] siAlal H ottt Tot-8<E 140 AR 7 AL QU M= o A THEA]
= -8afiet 6110%@4 TellA st 123 A tidat-Faflol A o 4 ek tiEste] Faflo Ao At RO &

do] x| etela] =gtol s Z1d gelE dsto] 5 At FAIE EEoket 24wl

2, At=et '3

SE FAS vELt JFFL 1999-20009 %] SeYE ONR-JES T2 T310] F/HH &4 AL AA5E ARSSHAT
ONR-JES Z2 752> A2l ¥5 7oz SoiE 7 Fo 4 o2 AR AIRE A5 e nz ol Ve g ofd
=S 1|0 125199 SBE 911 CTD-rosette A|AEI O 2 -0 o8B Q2 AM A7 =) 1 5147 3] =] 2tk ONR-JES
VT A== AT A Y AT40| ODF &5 24224 E%*—l 05;' FE AEEA712 S5 SYA Aol @
FHEA7E 2ol AU AT Wit Ak Zhed| e 2ol Sl Amas Ao AIIAZIH: Kido and Nishimura
(1973)0]] 221 8= 7#4 A= 2| g g o 2 %1 gt Zlolet AR FEA2 S7 WHelA Aol QA 5%
o] etsiral 7dskar A-8sk et
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ONR-JES 19995 o154 5312000 = A-&d I5 AA=5 B 8& 149 sk F3 oflgeollA Wil 9F2300m

72| Al F7Folet 11 Bt 212 Follk= 71 AP AFaE 23 HASH: FAIE vt 24kl vl A2
S HRItKFig. 1(a) and (d)). BollolA] 401 2300 mE Hi 352 2B of| 2 ZAotE R o] = YEE2]of| =
B A0 X B4 0 = siAE|ojoptith AEEAE o] = S -8 40 F = HIE 7] AlEliA SRRt
UL G727 A4 Q1 AR REE Hol= o] oAz EQol A thFiet. -8<& 14 w0 Zdighe] 2|1
2F85 umol kg 2A] FE[H 2] 2000 mof| 4] 3,000 m AFe]9] FIE(~120 pmol kg )E = B @oH of= & A}
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M S AT IR & o ashs FAIE BRITK(Fig. 1(b) and (e)). 855 1140] Fdis e Zlo|7 Qlitd o] A
o} 22 o= nEe] A4S o83l 7 ES wollolA AV == Qlitd o] B<ed] SFetA] st of ZHjjE] o] -galw=
AT ZAd)7| Bt whE &0 2 Baj|E]7] 2o 2 st

T YA AR B O] Afol= Qb o 8 4 T EolA B S-Sl LR TH(Fig. 1(c) and (f)). 1AH
ol & 48] T2 T 719 718717 st the Y FAA0] £8 FitellA REgl A oR Agr =707

1 032]+=H] Kido and Nishimura(1973)2] F=5of| A= o]& 5hto] 2|4=¢k=2] 241 0 2 A5t oA awo] A ] A
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S 1 TR 7|7 Afolof| AFte] sl 7191 £k Qlrk. X2 AE ot SAE A AR E HH A
Z5olM ot diiHor QY GEAA 24F0] Zolrl ZojAal loIM(Gamo et al., 2014) S5 WA
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A o B A FA Y] 7e7 =T rolie A S o5 AT 2R Al A A Afol7F e AR T
2 1:20 F-2o]al, HSrollMs I EofsliAf 1:100 7H71o] = Wi o= d5(< 300 m)olAe QA8 147t
7 F7Fshet Wl 4H5(1000 m ~2300 m)elAs RS T S7k= AL 8 vt S7ske = Bole

& Hhggitt T A3 FAK2 tiZF 55(54 300 mollA] 1000 m F7hollA] 853t Ehite] w2 Egto] Axta vl
o] F7to] ghEox]= 2 0 & Wit §HH 4012300 mE A YAl 250 AHEe Qa8 1140 Al
THE 5t HoPt 7| EolEol ATAH 8 1140 vl A= 719] shte] Aol s A S e] AErE]]
71&71°1E 7151A] et 52419 OFERA| O] Aol T LEEA] AT Hole <& 4t At A5 7
Lol EsidA] ¢

QA -8 714 W[ 9] = FAAd o] wAFsh= -2 Aol w2t 500 meflAf 800 m HFont. o] 42 AR A]oflA
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Fig 1. ONR-JES 1999_summer (top panels) and 2000_winter cruise data plots (lower panels) for depth profile of silicic acid (a,
d), phosphate (b, €) and phosphate vs. silicic acid (c, f).
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19801’%}1 HEE] 2[5 7HA] %5}1% WERM A= ol wAlo Al *]Z} TR} eF100d o2t 2 ff o]of) 4-8-5l A A
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TPl Fofl o] 100 R E A= o Aol Eshr| ofliZolt oAl =
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Fig 2. Silicic acid profiles against sigma-theta in summer 1999 and winter 2000 in the East Sea (left panel) and station map
(right panel). Data from ONR-JES program.
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eddy)= APERSS 508 R/gA7]= il G752 o A RHE7] diZel O*Oﬂﬁ et BT A9E A
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