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SERIPEHERIBEX 2014 FEMEKIE
NEET RS TEZmMEER

KEWL BWEL F oY
(L BB EBFIORT R A SRR T TR, 8 266071;
2 HHWHRRE L EARRKIRE S SRR, 266237)

HE 2014 FAERENEGBURAZHMERERRAFNHARTEKN, EFEHER
B EE @ X 2 B &K EAKSW) A KKTW), #F E K (KIW)F1 i Z K (KDW),
A E L 30~50m. 300~400m F1 800~1000m 4. i Kk & 5 #% T HL#% (dissolved
inorganic carbon, DIC)-F 34 4 & % 2078.1umol/kg, ¥ ## # #l#%k (dissolved organic carbon,
DOC)#F ¥ 4L A L8 (particulate organic carbon, POC)-F 34 & & 44| % 98.59umol/L Fn
1.62umol/L., % % # #, pH B /K& 89 3 hn i 1%, % %% (total alkalinity, TAlk)., DIC
48 F1 DIC/TAIK | B /K 3 8938 40 7 7+ 5 ; DOC #2 POC & 200m DLk & ERE, W&
200m AR BN A —WKE, BEHEREKETRODHERE X B FHED &
FLOAWAE. B-AREX BN ERRAEELNERNELP N, EAREETEK
o, MREFRYHEK, AN B KRETNBRATAEEEY W, EFE
EREAKEF, HHA 2 ME TR, CaCO; ¥ 3T #2 K [F 3% JUAR 4 B9 KT 4032 )R
KEF BTN EEY HEZ, LT EARFOH TWO-1 LS HZEKREE
RABHRIESE CO, 5EHRE LAW T, S5RBHEREL MR H TR, KE R
FRAKGBEN EKRAEGN D2 HNEREKR, R AK. PEXFREEK 4 B, 27 &
75~100m ., 300~500m #1 800~1000m 4~ & . fk FZ#M KK+ DIC FHE&EN
2078.7umol/kg, DOC #1 POC “F ¥4 & 2 7| 4 92.36umol/L #7 1.93umol/L; & # * i /&
EEXKEFEKT, REB QP HAAREESTHN, FrHEEZHEMN, ﬁké—@!ﬂ@ﬂwﬂzﬁ
WAL S BEE AT ALRE, LA RZ h g AE . AR R E D2 R
iR, Ak ZE B E KK F DIC 4 & fr DIC/TALk § &% = ® % /), {2 pH # TAlk & T
AE, BT LM, A BB K E E R B [CO5 /[ HCOs ],

KA B, A, EHELTMA BWEER;, EABEHEIRAR

FESES P734.2 doi: 10.12036/hykxjk20160721003

* YEENIR H .t ERERE I S R L TH(XDAL1020102); SR SRR E SR SR &= L A A HRIH
(2015ASTP-0S13),

O WHIEH: ReW, B, HFRE, NFEFEAY BRI, E-mail: jmsong@qdio.ac.cn
WAy H#: 2016-07-21, Ut Hcks H #1: 2016-07-29
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LT 5 L 08 1Y 2R R e T i v d 2 T
FEAE S B 5 R i A4, X 2R g R e T
R Bl WAL SR LG, R B I ) DA Bk 1 8
A A U X6 A ] PS80 X6 2R i R g T ) B AT A
PICARfb 7 L K (Gao and Song, 2006; K4
HH4E, 2008; Song, 2010).

AR FM, B PLIR(dissolved organic
carbon, DOC) H 7 ¥ fifi 42 ] 78 i % 1 (Hung
and Lin, 1995; Chen and Wang, 1999; Hung et
al., 2003), IR ML T HE AZRIFERGZE 19K
#sr DOC, {H AR ZR i A8 A SR KR, JC
LR B TFHE AR i i 52 0% B0 SRR B K
HIJZEK DOC e LRI, i [ 2 ) ik 9 2R
T Bl 4K A 36 50 v BT A 7 3 Fl DOC R 2,
PRI AR v i 42K [ SRIIK AR DOC ¥ i o
Chen I Wang(1999)R #5521l DOC ¥k & Fndh
A A A AR i A 1) R T A e <8 ¥ XK AT ik
i, VAT B AR il 2R X 15 i 2 1) P ) V6 B
A DOC #{HZk 2431x10°mol Cla, 5
DOC #H A, Wi ki A HL Ak (particulate organic
carbon, POC)[RIFF Hy A< ThE i 22 X 1] 2381 7K A4y
tH(Chen and Wang, 1999; Hung et al., 2000;
Liu et al., 2003). 4 Chen 1 Wang(1999)it%#:.,
AR B2 1 2RI S POC i 1 i 6229 Oy
1051x10°mol C/a. HIRBWIK P POC AR
WEREARIX, (AL POC e A, Hidk
M POC i B IR 150x10°mol Cla, WA K
AT AR B (750%10°~875%10°mol  Cla)
(Cauwet and Mackenzie, 1993). 45 SV it JoHL
fif (dissolved inorganic carbon, DIC)HIikJC
MLk (particulate inorganic carbon, PIC)iH i fiY)
G5 WARGE, (H 5552015, 2016)HR 4 fx
T LI ES A X AT T —E fIBFSE . Chen FI
Wang(1999)H2 4f WL K 46 A 0 R, TH5
ot B 2 V8 i R A A B ot 22 1) R A A e i
DIC (il 54 21 733x10°mol Cla. KA HY)
B T D 15 2R VI A DX K AR S e
PIC i &, {H Chen Fl Wang(1999)4R #i & 1%
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UKL B v I HL AR A1 AT HIL B 1Y LE B (inorganic
carbon/organic carbon, IC/OC)f5%5E 45, i
Fili 2R B TR UL B R ik Bl PIC 20K
1852x10°mol C/a, Chen %5 (2006)H 4 52 %
8t 1 556 W BIF 9 rP AR K ST i SR Ak A5 2 G A8
AR, AT R S EE 2 E & H B
G W (R RS S, 5 AN 25 B 15 VS I R K R
et DUl Rg b D 0] PR T% DOC. POC
H1 PIC A3 94 2652x10°mol Cla, 1009x
10° mol C/a F1 230x10°mol C/a; ifij &3 i) B rf
[ 4% DIC AYER 13 005%10°mol C/a,
R RN Z, W DIC /R A E I ) 2R K
(LN TH

ARSCHET 2014 AEHRHFNT G T8 IR B
WA XA A, BT X 8 K
pH . EB# ¥ (total alkalinity, TAlk) . DIC, DOC,
POC S5k i 3t 1543 A1 A AiE S 2 il (KL 3, Ry )
FIFY L S Ko 408 AT s 4 DX 7 B 1) R i 4 43E T
WA

1 HmRESHH

2014 4E 5~6 A F1 10 ~11 A FePlp—5~
LA BT DU R AR XA T R R
P OB 1R AT H R IR
J& (temperature, T) . 3h FE (salinity, S).pH.TAlk .
DIC. DOC. POC. ;&7 EiY)(total suspended
matters, TSM)FI4¢ & a(chl @)% .

KR T.S H1 SBE911-Plus CTD(Sea Bird
Inc., EE)FITHGM &, &JZKFEH CTD
FE %) Niskin RIK#RRAEE A I8 7K AEE LA Thermo
Orion 5-star pH i (Thermo Fisher, [ ; A%}
FERER£0.001, 43HERA 0.001)L & T #; E-201-D
HL I (T AR B 25 F T, DRSS 0.001)
FE 25°C NHEATINGE, AR Tk B AR,
24h A5 DL =R B SRR S W e (Tris, pH=
8.089, S=35PSU)M 2 FE N e -k B AR v 2% v
7 (pH=6.786, S=35PSU)X}HL ML FEATHE IE,
B 1] 1540.002pH B0V . 53 R i B8 /KHE T
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Fig.1 Sampling stations in the main Kuroshio region
near the eastern Taiwan Island in spring and fall, 2014

125ml 35 &8 DB, A 1~2 A
HgCl, i B 2 R AF, LA LRI TAIk,
X Whatman GF/F 0.7um fL#2JE 1% (450°C F il
JelyBE 4h JfFFRA )T IE 600~5000ml ZKAE,
2y s0ml 8 5% 78 B35 B8R (450°C
FSEIbe anyrb, A 1~2 41 F1 HgCl, 15 ik
[ 8 PR AE, % R T -5°C(G b)) L 4 55 5
ZE DOC; UEMELRAF T -20°C DL £l &
POC il TSM., LA 0.45um FLAZR B IR 2T 4k g i fin
10g/L MgCO; &Mk 5 i 11§ 200~500ml /K FE,
BT G MRS, R T -20°C LI
7€ chl a.

TAIK W 5 4% B8 Dickson 25(2007) #1149 FF
iR TTE R VA AR S B A% (R B AT K RETE
Ko AR (£0.01g)FfHIRE 25.0°C, LITiJehs
SE I 5 2 1 R R VA VRAE 905 Titrando H 3
T E AL (Metrohm, ¥+ )#efE T 1T & . B
pH=3.0~3.5 MRAR 5N pH BdE, W5
Gran fERIEEE TAlk, MELE R Dickson
AR VA BEA A 1, DN RE 2 20k 0.001

(£2umol/kg), HiHfiE21M 0.0025(x5umol/kg).

SEH % DOC I 12 1 [ 58 s DALY
(GB17378.4—2007) " 5.7 HLEK (total organic
carbon, TOC %l W AT o KR LAV IR IR
1L & pH~2 J&, f#i ] vario TOC cube &L A HL
#4531 (Elementar, ), LlERMEILEL-
e L AR I DOC F i, e DAL
R IR SRR bR S W AT R, T A
210 1%, POC JEIEAFEA T 60°C AL+ 2 1HE
H, FREZJF LI EZE 12h, LT,
fi#i F§ vario Macro cube JGE 43 #T{X (Elementar,
FEE), LA IR A A - A I 2 5E POC
o, ME DR AR s HEA TR UE, DU RS
224 0.005(F:#5%, 2014). DIC FIH CO,Sys
EXCEL Macro ¥ (Lewis and Wallace, 1998),
HIIEE ERJE pH 5 TAIk 280 HA R, 3
Oy RE AR T2 J7 0k CR B W AE, 2004) HE X 15
|, MWK CO, B HH K, . K, R JH Mehrbach
%5(1973)$2 I Dickson Fl Millero(1987)f&
IEM AR E

chl a BEF A 10ml N, N- - 3 F ik e
(dimethyl formamide, DMF)#< B ikt ' i &
0.5h LA E, LI F-4600 %% %4 6k B it
(Hitachi, H AR HIH HZEGIEDNE . TSM H
LTI R 5 23 R 2 22 B LA UE K AR Bk A5

2 GRS

21 BEEEHIRBKETBRUEENGS
=An]ESES
2.1.1  JCHLER
F2 9 iy pH. TAIk #1 DIC 3 4T
HLBR S E000 T EL A A ek an & 20 SR - B
fii7s . pH JLFE A 7.54~8.20, FIME K 7.92,
BRI, #ZK pH i, 4 8.08~8.20, F
BIEN 8.17. IRZHH/K B 27K pH Bl
AR ) 3G I 28T B, JE R 7.54~8.19,
PR AT 2K H pH SEXIE S B1A 8.07
7.69. pH 7£ 800m /KJZikF e/ IME )G, BEKIR
HIBE IS [ TE, Ky 7.54~7.74, SFIE K 7.61,
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pH(25°C) TAlk(pmol/kg) DIC(umol/kg)
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Fig.2 Vertical distributions of inorganic carbon parameters in the main Kuroshio region near the eastern Taiwan
Island in the spring, 2014

TAIk &L 2259.58~2451.63umol/kg,
SER(E A 2321.8umol/kg. AT, M
JZ7K TAlk £, 0~30m 7K )2 H TATk FfiZK 1)
BRI N, SRRy 2259.58~2312.83umol/kg,
SEHI{E A 2285.0umol/kg ., ik o TALk &
BN —, MK BRI G AT %, JEEN
2275.95~2320.56umol/kg, “FX{HA 2295.2umol/kg..
w2 7K R TA L 7528 Bl K TR 4 386 M0 7 8 3 T
6 A 2290.52~2360.05umol/kg, V¥ {EH N
2329.0pmol/kg. TAlk 7 S8 )2 /K v iy 1
HARCH R/, S, A 2373.01~
2451.63umol/kg, “F-¥I{H K 2406.4umol/kg.
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DIC i uFh 1867.63~2451.34umol/kg,
SER(E A 2078, 1umol/kg. AT, M
JZKHh DIC &&iRfl, H&sNRZEKED
J2 7K B KGR B BE e, LA
1867.63~2280.90umol/kg ., BRI )Z /K . il
KR H 2 K B DIC (7 39k BE o Bk
1913.2umol/kg . 1980.2umol/kg F1 2201.6pmol/kg
)2 KT DIC & fde i, /iR Rk,
SEHI{E N 2315.7umol/kg

AT ETFRR RO TWO-1 350748 JCHLER
SHCBUE N ABAT A TW LT If1 45 3 157 W AT AT,
Hor A H 5 HAM . 72 L ARMZmNT,



RIS AR I B IRARIX 2014 4F BB TR K ARk 38 R AR AIE 5 52 M A 3R

TWO-1 307 S 2 (500m 7K I8) 7K 1A & To MLk
SHUR GV DUAR B F2 AR 45 vl 6 2 K
WP BHE AR, RIZHREZ K& T
BLR S 07 08 0 A 590 T PR 5 A8 4% ol f
FHRE K 234908, AR R K2 s .
TWO-1 337 45 2Kk pH &N T TW1 Fi
TW2 W 11 45 3 S0 AH B K IR, T A 7.65~8.13,
SEEIE A 7.90, HFEZK | AT KA R KT
pH SEI{E /50 7.99, 7.89 1 7.65. TWO-1
SO KA A TATK 5 2 U AN 5 T8 DA AR 2830 320
W A A A ZE AR, AR 2276.73~

2330.77umol/kg, “F-¥J{EH A 2293.7pmol/kg,

DOC(umol/L)
50.00 100.00 150.00 200.00 250.00

200
400 | e Wia
600 0.3
= 800 - TW1-4
Q 1000 + ——TWI-5
5 1200 | TWO-1
1400
1600 -
1800 -
2000 L
()
DOC(umol/L)
. 50.00_100.00 150.00 200.00 250.00
200 —TW2-2
400 —= W23
600 Twz-s
ol ——TW2-6
£
=0 1000 F
B 200}
1400 |
1600 |
1800 |
2000

(c)

HERIZK . A K2 Kb TAIk & 2
YIE 43509 2282.0pumol/kg . 2293.4pmol/kg Fl
2330.8umol/kg. TWO-1 ¥4 JZ /K DIC #{&
KF TWIH TW2 Wim bz, SR & iy
1934.94~2219.85umol/kg, “FHA{EA 2069.4pmol/kg,
HERZK . #aiKFEKe DIC & &
{53 %1% 2012.0umol/kg. 2073.1umol/kg Fi
2219.9umol/kg,
2.1.2 PR

F Ll DOC F1 POC YT 143 A FRAE
WE 3L SCOEZED IR . 5SS LT,
5 AL S B A FUEE AT A8 K )2 A DG M3

POC(pmol/L)
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Fig.3 Vertical distributions of organic carbon in the main Kuroshio region near the eastern Taiwan Island in the
spring, 2014
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/N DOC 5 #EF N 50.50~227.42pumol/L, F
BIfH > 98.59umol/L. M EfAHHFE, DOC %
EERIZ AR A S, € 200m DLGK A rp
AR 38— B A AAL, B K TR 0 14 g A e
2R )ZE XS AT BT o BA 3R 2 K R K
DOC &, JulFElh 76.58~227.42umol/L,
FIZKMPA K DOC &= FEE 5 A
111.20pmol/L F1 104.67umol/L ., B3 v 2 /K il
WZKe DOC & &B K, “FHME 55 H
82.88umol/L Fil 86.60pmol/L, 45341, TW2-3
Y2 AE 1000m /K HEE DOC &i{H, 7E 1000m
PIRAR)Z K 5 DOC & i A)h i 2 i T Hofth ik
{7, HEik 207.67umol/L,

POC &[N 0.43~5.80umol/L, F-3
B~ 1.62umol/L., 5 DOC RS> A HLALAA L,
POC & fERZ /KM S, 7E 200m LLEK
PR AT — . BRI R ZK T POC
TR, WA 1.72~5.80umol/L, “F-H#{H
4 3.11umol/L . #iii/KH POC F &=L TR )Z,
I B 7K TR 15 I 2 T AR R, A
200m ZEA K IREEA B, 2 200m DARKAA
W S R R, YERTS 0.53~4.02pumol/L, F-
B} 1.65umol/L, A 2 K AR 2K
POC & & M —AR(E, LR 0.43~
1.45umol/L, "HEKFAFEZKH POC & & F-
Y4914 0.95umol/L F1 0.83pumol/L .,

TWO-1 37 DOC & & [FIFELE 200m LU
EAEE, HEAERBEW ST TWL Al
TW2 Wi A AN K, S s=iiEy 1533~
98.25umol/L, F-¥{E K 54.96umol/L, HFEZE
K A KRR 2K ) DOC F 52 V3508 5331
4 75.95umol/L . 50.29pumol/L 1 15.33pumol/L.
TWO-1 {7 /K & POC & & U1 TW1, TW2
W I 2% S 2 X AN R, FE 5~20m KA, H
POC it 20 iy TR F2 AR oA o7 .

TWO-1 352 POC & &= i [H 4 0.80~9.02umol/L,

SEHIME R 3.20umol/L, HFRJZK | KA
JZ/KE) POC & F-¥ME 513124 6.21pmol/L .
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2.10umol/L F1 0.80umol/L.
2.1.3  FEN R BRI KRB 14 R R

TR S TE AR 0 73 A1 e A S5 18 R ) 72
A, ZRZPNZEMFm K h ICHLRR A&
R SR oy A [R5 22 B B BR SRR R 45 o i
WIEE . YA, RS, DKk
CaCO; A Jl-W i1 55 R R 52, g7k
A HUBRAR R & SH00 o0 A W 5 505 A A=)
A B STHFE R, DU B iR
AR R Y (R4, 2011),

KRR CO, & & n LA RS 7~ A9
sl A2 i S BRI A SRR A S
PRI AR 2R b — T S B HE AR 1K
AR IR E CO, WA AR (Chou
et al., 2009):
fCO=[K>*(2-TAIK/DIC)?)/[Kox K, *(TAI/DIC-1)],
K, Ko R CO, TEMHEK H 1Y 7 5L K Fl K
I3 — B REIK CO, MBS L. iz
N LIE W, O, 5 DIC/TAIk £ IEHE,
HI DIC/TAlk AI48/R/KAKTR% R CO, B i,
L AR 5 D B K A rR s A 1Y) CO, 3 e

ML AR KR R DIC/TALK 43 A #a 3k
81T DIC 43 aH (Kl 4 WCFH ) £
JZ/KH DIC/TAIk e flk, MNRZKEHZK,
DIC/TAlk AR B 7K TR B 38 i 7t e, (BAE
oK AR AR BE B R, Z27E 800m K2 i H
DIC/TAlk f = fH, SITR)Z7K H DIC/TALk AH
X —, HBEKIRBE nmieg A Bl o 52 -7t
iS5 38 DIC & i 52, TWO-1 3 7 /K (4
DIC/TAIk # KK T TW1 F1 TW2 i 4% 5547 .

15 M 22 )2 /K b DIC/TALk . TAlk i1 DIC
SEEM, m pH A HLEK(DOC. POC)H &
5w, H DIC/TAlk FfiZK ZREE N b Tk ek
Bfi# k& h pH, DOC. POC f F[%F1 DIC,
TALk Fit s, TR R IZ K i
VS SR XU BR, PR I 3 A A R A AR B T
TEIEAE ) A 7 i R I CO, AR BUA AL A1
CaCO; Fel T B RE MR . SR, RERIZK
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Fig.4 Vertical distributions of DIC/TAIk in the main Kuroshio region near the eastern Taiwan Island in the spring, 2014
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o REE s, K 6), WHDEEEHPn
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bt = A YLYCAL 7 70 A i R xR JROK
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Wi o HEAh, FEEHRIEK A RS R 5 K
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Fig.5 Relationships between inorganic carbon parameters and chl ¢ in the main Kuroshio region near the eastern Taiwan
Island in the spring, 2014
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Fig.6 Relationships between organic carbon and chl a in the main Kuroshio region near the eastern Taiwan Island in
the fall, 2014

B R EMGT K, DIC/TALk FfizK IR
By b T FEAE R KRR pH TR RS
DIC &M THE, 1 TAlk 255 AR 44— 5
ZWEAT T MK R R ER A R 45 40t P i T B
CO, & iXf pH., DIC {HA MM, 1MiXt TAlk ¥
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M AR o F AT AR, 76 SR K, Bl
KRG INEES CO, S adigm, i HCOy
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Fig.7 Relationships between organic carbon parameters and salinity in the main Kuroshio region near the eastern
Taiwan Island in the spring, 2014
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Fig.8 Relationships between inorganic carbon parameters and temperature in the main Kuroshio region near the
eastern Taiwan Island in the spring, 2014
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Taiwan Island in the spring, 2014
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Ws 4 T F%, ATALk : ADIC=—17 : 106, Hilt
f R T B HG K  TALK BfK GBS
FER IR . A FIEHLRSEL, APURS O
H POC)ZZ 17 ek A= 7= 5 i 5K BH (5. (8 6)
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Fig.10  Vertical distributions of inorganic carbon parameters in the main Kuroshio region near the eastern Taiwan
Island (including upwelling center) in the fall, 2014
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Abstract Vertical distributions of inorganic carbon parameters (pH, TA, DIC and DIC/TAIk ratio) and
organic carbon parameters (DOC and POC) in the main Kuroshio region near the eastern Taiwan Island
were investigated during spring and fall, 2014. The major results were as follows:

In spring 2014, waters in the main Kuroshio region near the eastern Taiwan Island could be divided
into four types, i.e., the Kuroshio Surface Water (KSW), the Kuroshio Tropical Water (KTW), the
Kuroshio Intermediate Water (KIW) and the Kuroshio Deep Water (KDW), and the boundaries separating
each two adjacent water types were located at 30~50m, 300~400m and 800~1000m, respectively. The
average DIC, DOC and POC concentrations of Kuroshio waters in spring were 2078.1 pmol/kg, 98.59
pmol/L and 1.62 pumol/L, respectively. Generally, TAlk, DIC and DIC/TAIk ratio increased and pH
decreased with the increasing water depth in Kuroshio main stream; DOC and POC had high values above
200m water depth, then dropped back to relatively low and stable values below 200m. Carbon distribution
in KSW was affected by multiple processes, such as primary production, bacterial decomposition, air-sea
exchanges and terrestrial inputs. In waters between KTW and KIW, the impact of phytoplankton
production decreased, and the degradation of organic matters had important influence on the carbon system
in this layer. In waters between KIW and KDW, degradation of organic matters almost finished, thus, the
carbon distribution was controlled by dissolution of CaCO; and lateral transportation of shelf slope
sediments. All parameters in Kuroshio Upwelling Water (KUW) were affected by upwelling deeper water,
which maintained high CO, and nutrients levels. In fall 2014, waters in the main Kuroshio region near the
eastern Taiwan Island still were divided into KSW, KTW, KIW and KDW, and the boundaries between
each two adjacent water types were located at 75~100m, 300~500m and 800~1000m, respectively. The
average DIC, DOC and POC concentrations of Kuroshio waters in fall were 2078.7 pmol/kg, 92.36 pumol/L
and 1.93 pmol/L, respectively. Generally, the distributions of all hydrographic and carbon parameters
followed the same trends as those in spring, and they were also influenced by similar processes as in spring.
The values of carbon parameters in fall were slightly different from spring. The potential reasons of these
differences could be the lower phytoplankton production and lower bacterial production in fall. The DIC
and DIC/TAIk levels in fall were similar to that in spring, but the pH and TAlk in fall were higher,
indicating a higher ratio of [CO5> ] /[ HCO; ] in the main Kuroshio region near the eastern Taiwan Island
in fall.

Key words carbon; seawater;, vertical distribution; controlling factors; the main Kuroshio
region near the eastern Taiwan Island
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