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Abstract

Zooplanktons play a critical role in the biological pump by acquiring organic
material in the euphotic zone at night, and release part of the assimilated material
including organic and inorganic matters below the euphotic zone during the day. This
diet vertical migration drives the active fluxes of carbon (C), nitrogen (N) and
phosphorus (P). Active fluxes are composed of respiratory flux, mortality flux,
excretion flux and gut flux, which have been reported in the previous studies but are not
yet reported in the northern South China Sea (NSCS) where is generally thought as
tropical and oligotrophic. This study is the first to explore the active fluxes of CNP in
the NSCS, and the results are also compared with those found in the northwest Pacific.

The active migrant biomass were 376 mg m™ in regular summer, but varied from
635 mg m? in an anticyclonic event to 997 mg m™ in an internal-waves induced event.
Active fluxes of C, N, and P were respectively estimated to be 25.6 mg C m? d!, 2.68
mg N m?d'and 0.37 mg P m2 d"! in regular summer, about 50.0 mg C m? d!, 4.09 mg
N m? d'! and 0.57 mg P m? d! in an anticyclonic event, and about 93.4 mg C m2 d’!,
7.26 mg N m? d! and 0.99 mg P m? d! in an internal-waves induced event. The
migrant biomass and active fluxes of CNP were significantly higher in special ocean
events than in regular summer. Comparing to other studies at Canary Island in regular
summer and anticyclonic event, our results show similar ranges and trends in fluxes.
Furthermore, our studies in the northwest Pacific show that the magnitude of migrant
biomass (158 mg m™) and active fluxes of CNP (10.9 mg C m? d!, 1.40 mg N m? d’!
and 0.57 mg P m? d!) in regular summer were much lower than those in summer in the
NSCS.

The proportion of active CNP fluxes to the sum of biological pump in the NSCS
are 34.5+3.75%, 38.618.25% and 36.7+2.62%, respectively, in the regular summer,

about 28.6%, 31.3% and 26.2%, respectively, in an internal-waves induced event, and
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about 32.4%, 25.8% and 32.8%, respectively, in the northwest Pacific. The active
transport obviously plays an important role in the downward fluxes of CNP in the

NSCS.

Key words: Active flux; CNP; Biological pump; Internal forcings; Northern South

China Sea
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B e A F P D pR(sink) o F BB B A 2IRE FRFRY AL & -
B FPAd 2T EEA PGB REFA PRI R LR E 0 2P
F e9g 33 P B 400 gl g B fi’%?] E @%?JH ARG R ELE T ﬁ?liii‘_ g
oo BN AER H D S BT R R @ﬁ;ﬁri?} f&3 e T HicfeLE
ES At %] F -+ F 3 ¥ %(Chou et al., 2006; Hung et al., 2007; Ho et al., 2009,
Hung and Gong, 2010; Wei et al., 2011, 2014) » fe $t1 & @ A § 4 F o {355 £
By A @ﬁs‘] %]**‘“,urﬁ@ﬁ P AR B @% BRfEG B e T AL E
¥n 8 gz,%] AL P HM TG g 2 (Dam et al, 1995;Le Borgne and Rodier,
1997; Steinberg et al., 2000) - 2 2 ZR5E 5 M A #2700 E E L ERE 0 H
WEFEmRERAFAL Al AEHI '@ﬁﬁili‘ifi@iﬁﬂ’{ Y AR
IR i R E R R E G R ER LR RS SR D
TfRA e AR E HEUATRE H @@ﬁiﬂﬁ'ﬁ MU QPRI EE N 'ﬁﬁiﬁ* EAELR | g E ey 2
Rhddmiph R 2 PRESHEFT ORI BLLEGHTHE -
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by winter i

Sinking Cold, ARCTIC OCEAN
Salty Water ropeeas

DEEP COLD CURRENT

y ANTARCTICA

Bl -2~ 3 mg0if 7 L0 (B f 2

http://serc.carleton.edu/eslabs/carbon/lab_6a_test pag.html) °



physical mixing
| and bacterial decomposition
v

passive

sinking of

POC, PIC

decomposition
-
(bactena)

'resp|ra‘t|on

consumption,
repackaging
ldo iy

(zooplankton)

Seabed (burial

Bl 1-3~ 2 %% 7 L B (B p Ducklow etal., 2001) -

Base of euphotic zone

active
vertical [
migration

DIC Conc

excretion
>
respiration
A

&
=
I




e SNEPRTR. )
2173 %

@4 > * fL5 % ¢ /5 (South China Sea, SCS) » »t A& i /a3 » 4 % + B
# %% (marginal sea) > & f# 5 3.5x106 km2 » T32-KiF % 1350m > 5 KA -0 5 4
PENE PR 2 o3 RdTRS KT Ko ABGIRITfeR P LEF A o

BATNLEHNERLFER ZIXINFRBFRE L ZTF B REF
Bd tAtoak RLFBRpER>TRE VXA TR > d IR
7

588 % % R (B 2-1) (Jing et al., 2007) o fek A F b PEHP > o 3035 b (230 F 5%

ZHIhE T g b o ke R A A A R L oA L INE Rk 4 AR ¥

p

’Lﬁi ’ 75 ?ll"‘;?q}t,\:ﬂi‘i E’ﬁi‘i”‘/‘rl F Z\‘d;f’/‘n mr/} ’Frr _{\1’@ /-‘3‘ ’K(-‘} ‘,Ep ‘!E- f’!’ K/\ ’}{

(e

g Hom gt d FRERE KRR WA 2 F L PR 2 TRn k Su(R] 2-2(a) o
Shaw and Chao, 1994; Hu et al., 2000; Morton and Blackmore, 2001)° &.& = X h FFHp >
FXEFRBE @b ad kBT 3 LKA (R 2-2(b) o ok “f?& B
o Bpar B AR NBERL BRI REFOPE A ETE o IANE
EREEZPErEad V- aBd2phl R3F ZPRFHEEO &
% /4 (Wang and Chern, 1987; Shaw, 1991) - @ 4 -kKB A& » * R EZPMEIF » + i
AAZEREFELZLPALLED B RFWRE 3 54 3%(Fan and Yu, 1981; Shaw,1989;
191 » R AAFhBEARPE e AWML RRERLE TCUL - R FER
BRAR R AT aZFARETE G B RasaBERAFTE 95 29C
= % (5] 2-3)(Liang et al., 2000) °

WL TREETa A AAHL AL AEFNET 0 RFG AT ERKRMER
ERFC FEBLA I AR 0 AR ERE AH A A 4 (Chen and Chen, 2006) - =
Ame A% 5P < RIEi(mesoscale eddy)sd & H-r( ] 2-4) 0 2t IR %O deis AT
Bl o A EY A P et mR g HARK RSN 5l
EBE CBRZAVLE o - A o R R T A LR AR

7R E PEESE 2 0 F A B3R IE B A (thermocline) 2 ¥ f* % & (Chen et al., 2011) > &
8



PR 2R Y R BERFACE - TV gAML N A ERERE  Rps A&
Tipd o Aoe i N LB B RAT B RS 9% (Zheng et al., 2007, Alford et al., 2010, Ramp
etal., 2010, Lien et al., 2012; 2014) » i & @45 > F P AT LD TRERF > 4 4

PR AAFERR  EAFP R AN RET S L BT T AR

# (breaking)m ' % 7 Rop jhiFd: 2 &@E%%’Kg dedp b KRk T KAk &
WP RAP AT ERET B RTH T LT m-gw};k J ;ﬁtb H a8 A A
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15°N

rrrrr ez 2 [ 10°N {7
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o e o ppppp FrS

lll.tt"'%:‘\
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d ¢ DR » — = iimiiee e

105% 10°E 115 120

Bl 2-1-232Fh hidfoh »5 5T5% B > DIF(* % * ¥ December, January,
February) ~ MAM( %4 % % March, April, May) ~ JJA(* % § % June, July, August)f

SON(# # # % September, October, November) (B~ Qiu et al., 2012 ) -
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Bl 2-2~ 3% % %)% (b)E X3 /% % 5 H%/2HB(®p Morton and Blackmore,

2001 ) -
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grupEpusEgeEs

Bl 2-3~ %54 & i -k-kig? Tio% ¢ B(>§ Liang etal., 2000) -
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@
=
2
>

Bl 2-4~1992 & 10 * 3 2009 # 10 * % /%% 2 jFin(eddy) ¥ (B~ p Chenetal,

2011) -

22 =g 2 2 3
221 FHH -8 2 R

AL A - BRI Z LR BT BT R AR § 4 5 T X (R 2-5)
REFEER S RE A RERE A4 FEPET X 65 1302013 £ 6 7 1 2014
BT o mEFRL FH A EEAT E(F Fifop k) &K i EaER b

PE#E Y ok 2-10
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120°E 122°E 124°E 126°E
ORV-0035 (03 /25/2014 - 04/03/2014) & » Lol
24'N £ ) = X ' g 24'N
- o 2500/
-. : ch
(3 Taiwan pon St°6
. { S . e
- - Northwest Pacific -
\
22N - 22°N
120°E 122°E 124'E 125°E
117°E 120°E 123°E 12] .-E
24°N - 4 ":f — z 24°N
Tkl my S o
= 1} Taiwan §| e
I ‘\‘- {: I.{-§
S %
22°N 1000 i 2 | é 22N
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i
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e ey s
? _ L 3 i
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ORI-1039 (06 /07-11 7 2013) .
ORI-1059 (12 /17-21 /2013) -'ﬁr-B
ORI-1074 (057 17-21'/ 2(114)
ORI-1082 (07 /11-17 / 2014) St. B i) A
Aok Ea
21°N g s.B ¥ 21°N
St.C St. 8A
| Dungska* S".D
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G St A
_‘mﬂ .\‘jﬁ *
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¥
P
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Bl 2-5 - F 3 HF Lo ei=% B
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221 -FFYF L eiop DERECE SFR -

Cruise Station No. Longitude (E) Latitude (N) Date Event

A 119°22.67' 21°04.08’ 06/08/2013 TEL S
ORI-1039

B 118°23.86' 21°05.26’ 06/10/2013 TREZ
ORI-1059 8A 118°45.08’ 21°00.56’ 12/06/2013 Y EE R

e L B i
ORV-0035 6 124°58.57" 23°32.00 03/29/2014
%

ORI-1074 A 117°02.33' 20°07.22 05/19/2014 YTREE S

B 118°29.71' 21°04.96' 05/20/2014 TEER X
ORIII-1773 S5 116°57.15' 20°43.84' 06/19/2014 TELpR

B 118°00.92’ 21°18.47' 07/12/2014 TREZ
ORI-1082 C 117°15.88’ 21°00.39’ 07/13/2014 TEL S

D 116°57.58' 20°45.00 07/15/2014 TELHP R

15



23455 p RBBBHKRE L7
2.3.1 5 5 Bk

SR fe BodR Atk TOFAR B S e ds 4 e (NORPAC net) » 4 P = -] 5 200 um
mesh ~ % T & /& 45cm > f £ 180cm » 4 v ¢ & 4o Hydrobios 2 & 2 & crH 5 3
snig £ 3 (Mechanical Flow Meter) » {:ﬁ IPECRNRLH S -E oL S S e
BB S BALE R o 45 A U P F(10:00-13:00)% & B (22:00-01:00)¢ 200 m A%
Bads b= BRPAEARR-RHNZ A& P tE AR - teld
PR 20 4 o FRFZFRALLBRGREY T4 R BFURLET 24
GETFRET0CHE AT LTI REFE-H AT

BREEATE S S AT

KRR AR 2 58 0 V=INR % 0.3 x @’

ViR 2 KA (md)

INR: Indicated number of revolutions (7 i# 7+ & 2+ 31% ##& =t #)

0.3 : Hydrobios = & 3 &2 & 34 T dic

T B a A

232 it g o 44
R RS T R REA T AR Rl YR 2w S 8k Y 4T
Z4 T F A R(DDW)ET A o AHisH 5143 k8 X (200~ 500 ~ 1000 -

2000 ~ 5000um)iBéFE (TER A F B EBFEEHFEFHRA T

2321 %% % ¥ & (Abundance):* ¥
FERL S A RARINEEFAFES A RRA S BEHS 0 ST
kS o A R B R S a S I 1B o

2 R (inds m™) = inds x V!

16



Ve T 2 KRR (md)

inds : individuals » 578 5 B 48

2322 Fd 1 4 £ (Biomass)i+ ¥
ARG A RARN - LA B R A EHEE I R A ] EER o )
@i £ 2 PCig it (Spm h47mm) 8 £ E e 0 3§ 50 4h 60°C R

T3 R R E(DW) 0 E P ERERAE B AeD £ 0] &AL ] 2 g

tict -

Biomass (mg m~) = i§%#& i€ (mg) x V!
VT 2 KA (m)

€2 B4 44 $ & (migrant biomass) 5 £ fA) * [ G2 R R FIoR P B2

2323 BFERE L

XS T3 T HERE FIRPE Y

-bl'—‘

EER R AR AR
FUEER e B o e g (R e AARSME L) ML 12ml 9 90% B i o e
B ACHEB - RS L N B 20 A48 4 15 4 45 3000rpm > 12 10-AU
BIRABREFEE R ZLRFMEIRE MBS Sml 2 RFS R
BRI E RE £ 4 200 11 0 5%HC] fipl e e te § £ o 247 3 1% Dagg and
Wyman(1983)2> ;% {8 342 . Chl. a % % - Phaeopigment 3+ % = ;% | ¥_%+% Dam
and Peterson (1988) » #5d: 4 i i B p 2 FH 315 258 4o

Chl.a=K x (Rb-Ra)xv/n

Phaeopigment =K % (t X Ra-Rb) X v/n

total gut content = Chl. a+ 1.51 x Phaeopigment

k= ¥ XERPITLRE L LLRFFRE EORDE ¥ K

17



v= 7 k84 (12ml)

n= J§ % FEFFORE

Rb= 4vfem eng k@

Ra= 4k fseng ki

T=RibiEr gt FoN (RERSE D/ RS FLE LR ETE)
(Dagg and Wyman, 1983) -

K=Fs[t/(t-1)]'Fs=C/R>C=#£ %% a k& R=H£ %% a k& ¥ kp/Igf & -
(USA - EPA) -

##c 1.51 : Chlorophyll-a 7.2 4~ %848 ¢ 4 f# 2 Phacopigment> 4~ f2ig427 >
€ 7 9 34%<3E 4 > Fpt 2 Jf & Phacopigment 2 ;47 E MenE Lok b - B 151
#& 3% ¥ #ic(Dam and Peterson,1988) -

Gut flux : # & 5 Gut flux PFis » % % $tplehig 3 28k 5 30 Carbon / Chl. a

=30 ) (Vidal, 1980)

2.3.2.4 # ¢ i £ (Excretion flux)

#5311 £ (Excretion flux)# 3 DIN ~ DIP ~ DOC ~ DON 2 DOP i £+ 5 »
#P~* Hannides et al. (2009)d Hawaii Ocean Time-series (HOT)#7¥ 555 = ;% &
[

In Ro=-0.2512+0.7886In DW+0.0490T

In Epin=-2.8900+0.7616In DW+0.0511T

In Epip= -4.3489+0.7983In DW+0.0258T

Ro(ulO2 consumed indiv'' h'') ~ Epin(ugN indiv'' h') %2 Epp(ugP indiv' h)

DW=ifif 4 p oo BHIcE 2 48 o

T=v % 300-500m T 3=2-K 8 -

% ##(DOC) ~ § (DON)rg$(DOP)2 #¢ ii Pl iz B A |k 2 DIC » DIN

18



= DIP % 0.24 (Steinberg et al., 2000) ~ 0.53 (Borgne and Rodier, 1997)f= 0.47
(Pomeroy et al., 1963) 7 & -

0.24
Epoc= R
POC 0240

1-0

3
Epon= Epi
© 53 DN

0.47

Epip
1-0.47

Epor=

FWEB AP BRE R AR S R R PRI E -

2.3.25 il € (Respiratory flux)
%a%%¢§MUﬁ§%?$%ﬂi:
Fr=Ld x Ni x RCi (Takahashi et al., 2009)
Fr : downward flux of respiratory carbon (mg C m?2d")
Ld : length of the daytime(h ) » ~# 3 #8212 /] pFd 3+ &
Ni : abundance of migrators (inds m?2d!)

RCi : carbon respiration rate( ug C ind' h'!)

RCi=ROxRQx12/22.4
RCi : carbon respiration rate (ug C ind™! h'')
RQ : respiratory quotient = 0.97 (Gnaiger, 1983)

RO : oxygen consumption rate (uL Oz ind! h'!)

InRO=0.124+0.78 x InCW + 0.073 T (Ikeda et al., 2001)
RO : oxygen consumption rate (uL Oz ind!' h'!)
CW : carbon weight (mg C ind ™)

T : ambient temperature (°C)

19



2.3.2.6 7= 4 i £ (Mortality flux)
= 4 f2i & ( Mortality flux )i * 55 = ;% (Takahashi et al., 2009) % ¥ :
Fm =Bi x Maeep
Bi: #5841 #% 200m @ £ (mgCm2d!')

Mdeep: @\ﬁﬁ’ﬁ_ﬂ v = —_-% ’ l/] 0.01

2327 g#f P CNP § £2 44
W (520 PC R A crif it o Be T L IE TR B ED G B 0 B & ] BRRLR

foi M CNP & 47 -

23271 #§¥E 3R i 7 8§ (POC & PON)A 47

#eo 303 R R Pl § 3E (9 23 mg) B~ 418 (F SR 550T 0 6
IR A > 4~ IN S HCL - a5 4 %% o e i 8 2 8848 B » %48 60T 2 7
A g HCL> Bofs Bgoth &t 3187 247 o £ 45 R E #® * FLASH 2000 CHNS ~ 4
AAT S FEd 9S0C B R 2 BIVH - MR R G TF Ao 5o £ g
P F WHe)iE » BT R ALY 44 B %ﬁ d 4 @ 3 § Jp] % (thermal conductivity

detector)ip| £ k& o

2.3.2.7.2 F#& 53R G5 BeH(POP) 4 {7

FPER 4 SRR AL 7 ¥ ik (particulate organic phosphorus, POP)-E_# % %F ik £
(total particulate phosphorus, TPP) #8-3f = i #& ¥ #%(particulate inorganic phosphorus,
PIP)#+ 8 ! -

R A B ¥ R(PIP) A * X B~2_ 2 ;% (Aspila et al,, 1976) » B35 3 77 B {5 ey
MR 2-3mge BT 10ml I g P (F 5B R 550C 6] FF) 4 » S5mlIN

HCIl 5P~ > #-4efats 2 48 51 * SHAKER -k T 45 & 24 -] p#(150 rpm) » $55

20



BB TSR 113000 A 15 245 0 P~ K% 1 ml 3t 30 ml PP ok A¥g 0 4 24 ml
2 Milli-Q 743 > 323 R & f5 & B 4e > 238 ml ffdp fa(R21)R & A 2 1ml
Pk P A(R22) > & — RER 4e (5 L be U B dg & > BTG EMIR e R S
(BB 300 4EFF RS AU kKRR AL 880nm F B2 o

RS 37 WBH(TPP) iRl 2> E K¢ 353 Braifidsd 4+ ¥ 30 10 ml gLig g
FEY gD FE (550C 0 6 ) Migig b P o MEEA S B B k3

Aspila et al. (1976)e07 3 5 P~ /4 > 14 & bk B 24 £ 880nm & ip| 2o

24 5 kB2 A7
rFEg ¥ % Yo s d P T 0 47 p e B (Vertical migrations) & 4 Bl
¥ T @2 3 #oal £ (active flux) b o 13 Fjc kAT A TR R F gl
FI* B EFEF LA e BAFNET M X TERERE AP B ER
KB fhdz P E b 10L 2 Niskin $2-RFgE B kHk - A Ak~ 28GRI S HZER -
BRE-BRS-FRE-CFERUZFTER > HYPERC-BR CJREFRNY LRIF
%

X
g
3

FEREF LD TERSF RFLRME -

241 5k 2

AFE Y 2. 0% kB4 % > PE g4 &9 % % 11 DW(deionized water)i* i% ~ &2 3%
g (12 37-38% HCI, Merck,GR & fz )24 - pF » £ 2 DW &% {8 * DDW(distilled
deionized water)/E L FL ) 0 [# BePr iz ©

¥R WA A £ 25 500ml 5 ¢ ALY 1L k0 B2 T g Ay AL

WER20CHIF L L F Y B DA TR

%A T HAL(DOC)HE 4 /% -k 100ml > 335 #L 3 4e » 47 % )k B fik (Super

Pure, Merck ) » & % F 5% % 12 {7 DOC 2. 4 {5 o

# % % a(chlorophyll @, Chl. a)fx k%1 2= & -k (740 F Wik P /& 25 mm

21



A3 B g X (Whatman,GF/F g & 11 450°C4&E 3 /) BF) > JF » 2-3 i 4&p fopl fhds
(MgCO3) o £ #jg ST dRiHN e BE L E WA P840 B3R R-20CT

242 R % 2
2421 ¥ % B A 45

(a)ia f# 15 & 1% § (dissolved inorganic nitrogen, DIN) (NO2+NO3)

AHEBANO)A 7> 2 54 BRI 2> BAMARKRMIER T4 45Kk
¢PAAI(NO)E R & LA EAI(NOY) » £ % & 4 2Rl L dr A iR o Ok R RN LAY

L p # i ~ & 47 % (Flow Injection Analyzer, FIA )fe & 4 sk sk B 3+ (A) 5L ¢

Hitachi U-2000~ 1cm = g /2 % % 1% )i& {7 (Pai and Yang, 1990)c & ¢ 12 & £ * pink
azodye £ ¢ R > BT MBS »Bi'={c NED Z& R 3 5k id » L 1% »
2 2k R 24| % sk 1B (Strickland and Parson, 1972; Pai and Yang, 1990) -

TAREANOY) A7 02 S 5% Trident-223 = I § & Bp| &k 3o L @b
[t B =il Wy i N EE?/J SedF RS ORI TAREBE I Ak R RR T
ok B o

(b)i f2 & & s 1iek - SRP (PO4%)

Soluble reactive phosphorus(SRP)7* ¥ £ & DIP> % & & i< <11 SRP ] 2 = i &4
* Magic ik ¥gi2 {r & 4p ki & 2 (Karl and Tien, 1992)% & * o Magic ik i £
TF i pteraok? AL T F P 4EBHE TRME a9 20H qu—Mg(OH)xs))
2 PO4™ ¢ 22 Mg(OH)as) A 4 £ ik £ % 0.1M B e -t & o3 f2 3 17 3 POs™ e
Mok kSR & pp R R REBEAVER B v kiR Y SRR R -

F A2 P 30ml kR 2 Hrs g e~ 0.75ml 22 IM NaOH » o2 4574 8 S
ABUELRTARTAMARE)VEEE 10 M40 F Pk o 2 (51 * B

W E & 48 5000 8 4 30 4 48 20°C 0 w218 )0 F AR 4 ~ 3ml 22 HCl -
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B4~ BAF 5 Iml: 1ml @ 0.38ml enpn e s8] ~ 4p Fa4esd A 22 433 % 2 1ml FUk
= ik ﬁ’fﬁ’éﬁé‘i‘ﬂff]ﬁj’“ R p gk o T MR A FHEE IS B FR
DF R >R A kR R (A5 Hitachi U-3310~1em Sk §5 /% 7 & )4 £ 880nm
RE -
(Caf3im @ (dissolved silicate)
B R AR~ Blenle PFE R M AP FRAEA RIR & T oRip ST S0C > @ ik
Bl » FlR s PR it > Bef b LA B BR 22— 202 FIA chRIL > 45
Trident-223 = I 9% § & Bp[ 2% S+ & k& 34 (3]5L © Hitachi U-3310 ~ lem % R

Vil S | bl B

2422 £% % a 2 2 (chlorophyll a, Chl. a)

Bro i I 4 M A frRRAE 2 RIS A 2 F 4R IBS F 0 de x 90 %
k10 ml % B~(Strickland and Parsons, 1972) » * &8 RF B2 F - L 24818 (v
A EHE achiB), %o A FH Y A 1 o £ Bl de § %3t SHAKER
KT R R E - A& A REPN AR L ot p B-dlge F 02 3000
rp.m i R LT A sBRJRS o Bre F b KR F R~ F % & (Turner Designs,
modell0-AU) B £ » & & 7 3 2 * 2L v 3 % (non-acidification technique,

Welschmeyer, 1994) > & &8 p|H ¥ k& > & f

\f‘“\ﬂ

MEPERSESELE
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Erd
i
-’Fb
n\l’z
1;.
B

31 &#uK k2 PR
3.1.1 ORI-1039 ##=x -k = &%

ORI-1039 #u=t 4 _t 2013 # 6 ' (e fFgfk > M E &a 2 BT 5 - B 3-1
St LR R R R YA a0 St A (119°22.67' E, 21°04.08' N) ¥ St. B
(118°23.86" E, 21°05.26' N) » & & & %] & 2920m ¥ 2460m - §F = & A5 5 R P 45 4 >
Mg kAL P R g o j8 e 5k (Colorado Center for Astrodynamics Research, CCAR)
A ki e B R FEE FTH(E 3-2 2 H 3-3) 0 bl St. A H iR F(06/08/2013,
00:00 ~ 06/09/2013, 16:00 = +) ¥ St. B & # ¥ F (06/10/2013, 00:00 ~ 06/10/2013,
21:00 = %) ARIHF2ZBFTHBRTF B E ¥ v 23— FRIN(RIF) o AR B F
BT (B 3-4) P T pxbSt.AZ St.B-RE Y BE Al & KB(SCS): &% &
ZREv R EREE ke FEE G 2 F 0 StA T B 2 RKW)AES o 8-
Wt T ARG AR A RER C BRZ E ¥ F § L E(SCTD)(B] 3-5) > # 14
BB G StA PR ERD T ARER L H A 30~31C & #2f72 St. Bk
BRI EHEF o BT St BRIz EDREF > A RER T A31ICHY »St. B
2K ERPREERS n BRI ESZYRLERN T RApF 4B > P2 SLtAZBRZ

HEFREM SRS Be “,ﬁ% SCTD F 3¢t » 245 CTD *7{#%¥ FHCGE A ~

L7

BREESFFRE)HFRDLEL L F(F3-6)° £ kD 150 2 EFAH eh B
BUEH 0 150 2 2 it d B B BARE 3460 BAE ] ENRA 500 o8
o 5 3445 A2 A e R Kok 0 500-2000 2 % R SEIF R B 4o @ BoiciRA o
A 4k-KiE 30.4~31.2°C2 1000 = % 2§ & # A &~ > 1000-2000 = ¢ 8 B4
FRLR A ERLRARY - K> 9E24C e b RS KB R LR SLBGL 2
CNFASLA(19D 2 )& Foti B Rlb Y S oG ARk FEHE LT R o
PERFBAFERLLTOREEAFREL R LA PRI AP D -

L L g 2 Y L2 A 2 e
Tt s gt 54 Q/QL’#%%?O
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118°E 119°E

120°E

ORI-1039 (06 / 07-11/2013)
St.B | s
* Kk - ’ Pk
21°N Taiwan - P - |
.« + | South China Sea

21°N

118°E 119°E

B 3-1~ ORI-1039 #7-k $ i = ¥ Pl 8L o
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Historical Mesoscale Altimetry — 06/08/2013 Historical Mesoscale Altimetry - 06/09/2013

17 118 119° 120° 121 17 118 119 120 121
——— = - 23’ 23"
22 22
21 217
20° ; 20

i

_ L | 1o [@CCAR g | -

117 118 119 120° 121 117 118 119° 120 121°
cm NN S,

-30 -27 -24 -21 -18 -15 -12 -8 -6 -3 0 3 [} ] 12 15 1| 24 27 30 -30 -27 -24 -21 -18 =15 -12 -8 -6 -3 0 3 6 ] 12 15 18 21 24 27 :!Dcm

Bl 3-2 ~ ORI-1039 4%t £ & & & (06/08/2013-06/09/2013)7% # & & & % i* B(F # % J&: Colorado Center for Astrodynamics Research,
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Historical Mesoscale Altimetry — 12/08/2013 Historical Mesoscale Altimetry — 12/09/2013

17 118 119° 120° 121° 17 118 119° 120° 121°
23 o T —— e - 23 o e -
22? 22?
21 21
20° 20°
19° I || R | 19" I .':'? | Oy |

17 118’ 119° 120° 121 17 118’ 119° 120° 121°

cm cm
=30 -27 -24 -21 -18 -15 -12 -9 -§ -3 0 3 [} 9 12 15 18 21 24 Z7 30 =30 -27 -24 -21 -18 =15 -12 -9 -5 -3 o 3 ] 9 12 15 18 21 24 27 30

Bl 3- 10 ~ ORI-1059 %=t # & #p f¥ (12/08/2013-12/09/2013)7% % & B A& % i Bl(F #* % /& : Colorado Center for Astrodynamics Research,

CCAR) «

36



ORI-1059

35
30 -
A~
OL) 25
j—
L 20
=
Y
8]
515 7.
<y St. 8A ( day )
& in | Ao St. 8A (night)
e o  St. B4 (day)
e  St. B4 ( night)
> 1—— scs
—_ KW
0 .
33 34
Salinity

Bl 3- 11 ~ ORI-1059 47 iR = (St. 8A £ St. B2 p i B -

37

35



- 1.4

AT_ 31) aouddsaon|y

™
—

<
—

<
o

o
S

- 0.0

- 344

- 34.2

Anurres

- 33.6

- 334

D362

St. B4

St. 8A ~ St. B4

St. 8A

St. C5

27

\O
™

(D, )ammeradwa],

4
™

Fluorescence

= Temperture

e Salinity

00-00-00 6/C1

00-00-C1 8/CI

00-00-00 8/C1

00-00-C1 L/Cl1

00-00-00 L/T1

00-00-¢1 9/¢1

00-00-00 9/C1

00-00-C1 $/Cl

00-00-00 S/C1

38

B 3- 12 ~ ORI-1059 4=t 472f7 P FF (12/05/2013-12/09/2013)ip] 5 St.C5 & St.8A % St.B4 2 G 3 KB R ~ B R 2 £5F § L1



Temperature
O(Smg. Cl St. C3 St. C5

20 (m)
40 (m)-5

60 (m)f
80 (m)- -
100 (m)-
120 (m)-

140 (m)-

160 (m)-

180 (m)-

200 (m)

Salinity

Sk §t.C2 St. C3 St. C4  St.Cs

100 (m)
120 (m)
140 (m)
160 (m)
180 (m)

200 (m)

Bl 3- 13 ~ ORI-1059 #e=k & A4 |4 (St. C1 - St. C5) 0-200m 2_§ R & A R 2|5 B °

39



Fluorescence
St. C3

180 (m)-

200 (m) =

e~ cs

120 (m)~

140 (m)-

160 (m)-

180 (m)-

200 (m)

B 3- 14 ~ ORI-1059 =t & # P4 (St. C1 - St. C5) 0-200m 2. £ & % ¥ L B 23 3

%Ij‘i g] o

40



Temperature
oSS Sts6 _______ St.S7_St8AStAlL____ StcC4

20 (m)
40 (m)
60 (m)

80(m+{ ‘

140 (m)

160 (m) -

180 (m)

200 (m)

Salinity

t. S5 St. S6 St. 87 St. 8A St. Al St. C4

(

40 (m)

60 (m)-{

80 (m) =

100 (m)

120 (m)

140 (m)
160 (m)
180 (m)

200 (m)

Bl 3- 15 ~ ORI-1059 %= & & iB]4(St. S5 - St. C4) 0-200m 2_ i & £ B & 31 6 [ -

41



Fluorescence
oSS e \sr. S7_St.8A St Al

~
o

100 (m) -

120 (m) -

140 (m)

160 (m) -

180 (m)—:l

200 (m)
Flu. = pg I-1

DO

t. St. S7  St. 8A St. Al St. C4

0 (m
20 (m) |
40 (m)
60 (m)
80 (m)

100 (m) -
120 (m) -
140 (m)
160 (m) -

180 (m) -

200 (m)

42



Depth

St. 8A St. B4

Fluorescence (g l‘]) Fluorescence (ug 1™
0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 0.8
Salinity Salinity
33.0 335 34.0 34.5 35.0 33.0 33.5 34.0 34.5 35.0

0 (m) 0 (m) L L .

Depth

100 (m) A 100 (m) A
& =
53
oo o [
200 (m) 1 - 200 (m)
300 (m) 300 (m)

500 (m) - 500 (m) -

=
(=%
a
1000 (m) - 2 1000 (m) -
Ter!u:.-eralun: Temperature
L] Salinity Salinity
- Fluorescence L] Fluorescence
1500 (m) T T T T T 1500 (m) T T J T T
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Temperature ( °C ) Temperature { C )

Bl 3-17 ~ ORI-1059 s plab B2 B & ~ BREZ ESFF X EHIFR DL A 7 > BABxL(=F) > B4 Blz(+H) -

43



3.1.3 ORI-1074 ¥ -k < $&i%

ORI-1074 #ux 8 42014 & 5% it "E&a 2 B35 4% 4 o B
3-18 & bt R B FER 45 R R A 3 7% St A (117°02.33' E, 20°07.22' N)
£ St. B(118°29.71" E, 21°04.96' N) » iF A& 4 %] & 2400m £ 2500m - j& 3 :(CCAR)
BBk G B AR FAL(E 3-19 & B 3-20) > b=k St A F R F(05/18/2014,
10:00 ~ 05/19/2014, 09:40 = +) £ St. B # &8 ¥ (05/19/2014, 16:35 ~ 05/20/2014,
17:40 24) A TG BRAAPKES M » Pt @ EpA NEART 28, L F
fEL % o B BEAET (B 3-21) 3P TP StLAZ SLB Y 4L s 4 KBME;
d SCTD %7 (B 3-22) > |z St. A St B4 48R - BAVHES I ¥ LB LB

A =

\\\?{r

Hoa u] 4% 28-30°C ~ 33.8-34.0 2 0.05-0.20 pg 1 o CTD #71% F (8

-4
v

BBAZESE Y L E)HIERNLE A G (F 3-23) Bl SLA £k 3 140 2 ¢

SRR M Aed BREER 0 140 22 WiTH Bl B BARE 347 BARE ) B

Bt 500 2 % T 0 5 3445 500-2000 2 ¢ TR SEIER B be @ iR @ 4ok

“

K3 29.0°C 3 1000 2 % 2 B A 4 & B % > 1000-2000 2 2 3 B NEE R VA @ 5
Wb AR - Ko it 24°C o Blsk St B %KD 100 2 ¢ SRR H 4 m B A VEH
100 2 % 'ifH PR @ WA 347 BB @R A 450 2 % HiTe L 344

500-2000 2 ¢ B B SEIE R H 4w ACHCEH @ & okoKGE 29.1°C I 1000 2 ¢ 2 ¥R

2]

B tr & #x 2 1000-1500 = = 8 & SEF AR A FRERFAET - R 9 27C5SLA
BStBREEEARAHGE IS E23 2 s ERLAEA X o FE TR

;F} » ORI-1074 2. & plzby 5 m 3 KB > 2 -

\—3:

CE R T EEIRE P T S

AR O 1

44



22°N

20°N

117°E

YORI-1074 (05 /17-21/ 2014)

Ghina Sea ~
i o /! // \
/ S ) (

)N ) W =

117°E 120°E

B] 3-18 ~ ORI-1074 #2=t Fx e = % Pl zL 2L o

45

22°N

20°N



Historical Mesoscale Altimetry - 05/18/2014
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Historical Mesoscale Altimetry — 05/20/2014 Historical Mesoscale Altimetry — 05/21/2014
17 118° 119° 120° 121° 17 118° 119° 120° 121°
P — : — 23 23 = j 23

22 27 22 27

2r 2r 2r 2r

200 20 200 20

19° [CEAR 219 19° [CEAR
17 18 119° 120 121 17 118’ 119° 120 121

m

-30 -27 -24 -29 -18 -15 -12 -9 -6 -3 0 3 -] 9 12 15 18 21 24 30 -30 -27 -24 -21 -18 -15 -12 -9 -6 -3 0 3 ] 9 12 15 18 21 24 27 30

Bl 3-20 ~ ORI-1074 %=t # & 2 /¥ (05/20/2014-05/21/2014)7% % & B A& % i B(F #* % J&: Colorado Center for Astrodynamics Research,

CCAR) «

47



Temperature ( C )

ORI-1074

35
30 |
25
20 |
51 4 St A(day)
o] 4 StA(night)
o St.B(day)
e St. B(night)
> |—— scs
— KW
0 .
33 34 35
Salinity

Bl 3-21 ~ ORI-1074 4=t ip|=k(St. A £2 St. B)2. P 72 % ] o

48



St. S1-1

. .
o =

4

4

ol = -
& S S

_[ 811) ousosalon| |

- 0.0

- 344

Auires

5 B
< < o on
o o

4

332

W33

33,

St. S1-2

o
o

(

o0 \O
o ™~

0, ) aameradwa |

24 T

Fluorescence

= Temperture

e Salinity

00-00-0C 0¢/S

00-00-C1 0¢/S

00-00-%0 0C/S

00-00-:0T 61/5

00-00-CI 61/S

00-00-%0 61/S

00-00-0C 81/¢

00-00-CT 81/¢

00-00-%¥0 81/S

00-00-0C L1/S

00-00-CI LT/S

B 3-22 -~ ORI-1074 #=% 42i7 #p B (05/18/2014-05/20/2014)B - St A &2 St. B 2w /3K B R ~ AR 2 £ %% 3

49



St. A

Fluorescence (png 1I° )

0.0 0.2 0.4 0.8
Salinity
33.0 34.0 34.5 35.0
100 (m) A oot
=
(=9
|7
=
200 (m) -
300 (m)
500 (m)
=
o
(5]
2 1000 (m) -
Temperature
Salinity
F!uorescence
1500 (m) .
0] 5 10 35

Bl 3-23~ORI-1074 S plsb 82 B R ~ WA 2 E% 2 $ X B 8ER L2 A » St A Bl=H(2 B) > St. B #l=:(% B) -

Temperature (C )

50

St. B
Fluorescence (pg 1I° h
0.0 0.2 0.4 0.6 0.8
Salinity
33.0 33.5 34.0 34.5 35.0
0 (m)
k See v o oo
e
100 (m) A
=
r=
ol
=
200 (m) A
300 (m)
500 (m)
=
=%
]
2 1000 (m) -
Temperature
Salinity
Fluorescence
1500 (m) T -

0] 5 10 15 20 25 30 35
Temperature ( °C )



3.1.4 ORI-1082 #u% -k = %%
ORI-1082 #it 42014 £ 7 1 (pie At » N E&n 2 [ L £ o ) 3-24

LML AR R R 5% St B (118°00.92' E, 21°18.47' N)

St. C (117°14.88' E, 21°00.39' N)£# & i 2. & #8 &4 St. D (116°57.58' E, 20°45.00" N)

R A B 5 5 1800m ~ 400m £2 250m o gt St i gF e 0 @ A d APDRC(Asia-Pacific

“1\\-

Data-Research Center) &% T4 2 5 B (B 3-25)d Fh A2 e B2 557

TE)\"\

24 E s (120°00.00° E, 22°00.00° N)i% % 6 % A3 8 & 0 5 02F F (%)

MR ¥ e s KA 2 (117°25.00' E, 21°25.00' N)% % % B & F |

\z‘\

AR S L
B GA R o P i R Fla A dk RG] AR (SL A)B AR R R B A
BEFREHFRADLE A G T E L Fag iR FELOLH ) ¥ - 24 8(St. B)
s AR AREFE S 2 4IRS C)RlsE S @ Rl SL D & K2 AR p
AR HE T AP AFLRRMLEREHA S B BT g
¥ 121 3E(CCAR) B~ 75k % 6 & A& Fk 74 (W 3-26 T B 3-28) » & % 22 APDRC
EFTAZ 27 F o Rk SLA F R FF(07/11/2014, 16:30 = )~ St. B (07/12/2014,
06:00 ~9:20 = %) £ St. C (07/12/2014, 18:00 ~ 07/14/2014, 02:20 = +)i* T 6 F A
AP o d 8B F(F 3-29) - SCTD(3-30)2 CTD *+ B FH(EA ~BAZ £ 5
¥ R E)HFR LD A (R 3-3D)A 7 P = plx(St. B-St. C&2 St.D) %
2R AKEEL gD H B REF L PNCREE S SCTD BT > Blsk St A &
StBAZEAR -RBRSESZHALERIPHELIEL SLCERRBRPTRE »»2
BO530C @A 338 e FEEE 008ugl!' St.DEL P EX o faig L RFL
Rk #rslde s CTD 2 8 A &% 5 4K B A 422 33.6-33.9 1 100-140 2 ¢ HEiF

BH e BB EA > 100-140 2 ¢ it BAEL E o BA NE 3460 BARIE] @

Bt 430 = 2 T 0 K 5 3440 @ &okoRiE 43 30.05-30.13C 0 1 RRE AR
BoA O FIRIFLIFRAF CAEREFTLE ISLBESLCRERERA Y

5262082008 AN TR

“}E\ “\

i

» ORI-1082 2_plzt s 5 a2 K@ > @ “,ﬁ%

51



Ao ARk R b(St. D) > B St BE St.CE Z B X FlAEFARTERE ;

1

AaA AT E - L2 KRR =E(St. D)d ORII-1773 sk £ 4 & o

H7'E

YORI-1082 (07 / 11-17 / 2014)

22°N 22°'N

20°N 20°N

117°E 120°E

B] 3-24 ~ ORI-1082 #2-t x> % PlxL 2L o

52



LAS 7.+ /Ferret 6.5 NOAA/PMEL

TIME : 11-JUL-2014 00:00

12 Degrea Analysia (20) AUgust 21, B013 {aby S5 to presert
i 1

22.5°N

21.5°N

...........

LATITUDE

20.5°N

19.5°N -

11B.0°E 117.0% 118.0°E 119.0°E 120.0°€
LONGITUDE

sea surface elevation (m)

Bl 3-25~ ORI-1082 %7t d1% w» 4  APDRC(Asia-Pacific Data-Research Center) f# %

RN EER S TIPS SR

53
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Dongsha (internal waves) - Temperture

Dongsha (internal waves) - Salinity
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Historical Mesoscale Altimetry — 03/29/2014
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Cruise/size fraction

Dry biomass (mg m?)

Night Day N:D ratio Migrant biomass
ORI-1039
0.2-0.5 mm 193+4.07 142+29.4 1.36 51.6
0.5-1.0 mm 135+36.8 98.6+8.33 1.37 36.8
1.0-2.0 mm 138+91.5 63.7£29.0 2.17 74.2
2.0-5.0 mm 107+£24.2 34.3+17.5 3.12 72.9
Total ( >0.2 mm) 573102 338+45.6 1.70 235
ORI-1074
0.2-0.5 mm 349+65.8 290+86.8 1.21 59.7
0.5-1.0 mm 480+113 395+109 1.22 85.4
1.0-2.0 mm 5094251 369+153 1.38 140
2.0-5.0 mm 352+36.2 164+23.3 2.15 189
Total ( >0.2 mm) 1691+286 1217+£208 1.39 474
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ORI-1082
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1.46

66.6

78.5

101

172

418

59.3

66.9

105

145

376
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Dry biomass (mg m™)
Cruise/size fraction
Night Day N:D ratio Migrant biomass

Anticyclonic eddy
0.2-0.5 mm 271 132 2.05 139
0.5-1.0 mm 196 93.7 2.09 102
1.0-2.0 mm 267 68.9 3.87 198
2.0-5.0 mm 336 140 2.39 196
Total ( >0.2 mm) 1070 435 2.46 635

Dongsha-internal waves

0.2-0.5 mm 1061+387 811+388 1.31 250
0.5-1.0 mm 1008+401 775416 1.30 233
1.0-2.0 mm 1018+393 742+313 1.37 276
2.0-5.0 mm 4664209 229+153 2.04 237
Total ( >0.2 mm) 35544713 2557+667 1.39 997
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Northwest Pacific
0.2-0.5 mm
0.5-1.0 mm
1.0-2.0 mm
2.0-5.0 mm

Total ( >0.2 mm)

116

84.4

99.1

103

403

83.5

67.8

20.1

73.4

245

1.39

1.25

4.93

1.41

1.65

32.7

16.7

79.0

30.0

158
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Event/size fraction C% N % P% C:N (mol:mol)  C:P (mol:mol)  N:P (mol:mol)
Regular summer-day
0.2-0.5 mm 37.442.82 7.60+9.61 0.63+0.24 5.73 154 18.6
0.5-1.0 mm 39.8+2.38 8.49+0.94 0.64+0.24 5.47 162 27.3
1.0-2.0 mm 38.9+4.59 8.19+1.28 0.67+0.24 5.55 151 29.6
2.0-5.0 mm 33.7+5.51 7.08£1.70 0.84+0.46 5.55 103 26.9
Regular summer-night
0.2-0.5 mm 36.6+£3.21 7.38+0.88 0.60+0.25 5.80 157 27.0
0.5-1.0 mm 38.0+£2.33 7.97+£0.74 0.74+0.32 5.56 132 23.8
1.0-2.0 mm 40.4+2.36 8.63+0.95 0.93+0.77 5.46 112 20.6
2.0-5.0 mm 34.24+5.08 7.54+1.72 1.11+£0.47 5.29 79.7 15.1
Anticyclonic eddy-day
0.2-0.5 mm 39.74+3.90 6.98+0.89 1.24+0.49 6.64 82.7 12.4
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0.5-1.0 mm
1.0-2.0 mm
2.0-5.0 mm
Anticyclonilc eddy-night
0.2-0.5 mm
0.5-1.0 mm
1.0-2.0 mm
2.0-5.0 mm
Dongsha-internal waves-day
0.2-0.5 mm
0.5-1.0 mm
1.0-2.0 mm
2.0-5.0 mm
Dongsha-internal

waves-night

40.8+6.45

32.4+11.8

18.0+£10.6

33.74£19.4

34.6+7.41

29.7+£10.9

36.8£2.29

37.2+3.93

39.0+1.69

42.6£2.72

38.3+3.20

7.40+1.20

6.34+2.75

3.21+1.73

5.29+2.69

6.09+1.06

5.73+2.86

8.65+0.67

7.17+0.87

7.88+0.66

8.56+7.20

8.41+1.01

1.23+0.36

0.40+0.00

0.56+0.01

0.65+0.41

0.90+0.60

1.05£1.05

2.10+1.05

0.83+0.36

0.85+0.10

1.14+0.74

1.15+0.31

82

6.43

5.97

6.55

7.42

6.62

6.06

4.96

6.06

5.77

5.81

5.31

85.9

211

83.1

135

99.6

73.1

453

116

119

96.6

85.8

13.4

353

12.7

18.2

15.0

12.1

9.12

19.2

20.6

16.6

16.2



0.2-0.5 mm

0.5-1.0 mm

1.0-2.0 mm

2.0-5.0 mm

Northwest Pacific-day

0.2-0.5 mm

0.5-1.0 mm

1.0-2.0 mm

2.0-5.0 mm

Northwest Pacific-night

0.2-0.5 mm

0.5-1.0 mm

1.0-2.0 mm

2.0-5.0 mm

35.7+1.34

40.6£1.72

44.2+2.75

37.5+2.86

42.2+0.57

43.6+0.02

36.2+3.43

25.6+21.1

41.0+1.68

39.9+0.73

44.6+0.79

38.1£0.16

6.68+0.61

8.00+0.60

8.68+1.10

7.69+£0.98

8.73+£0.16

8.91+0.39

8.12+1.20

4.98+4.34

8.41+0.70

7.85+0.69

9.62+1.06

8.83+0.71

0.69+0.13

0.81+0.14

0.87+0.13

1.26+0.43

0.58+0.13

0.74+0.00

0.99+0.00

0.92+0.00

0.58+0.07

0.81+0.04

0.75+0.19

0.90+0.18

6.23

59

5.94

5.68

5.64

5.71

5.21

5.99

5.69

5.93

5.40

5.04

134

130

131

76.8

187

153

94.3

72.0

182

127

154

109

21.5

21.9

22.0

13.5

33.2

26.8

18.1

12.0

32.1

214

28.5

21.7
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2 3ANREENF R ATERT PARTEETS S TEL AP AEBELE -
Event/size = Respiratory . Mortality Mortality Mortality Excreting Excreting Excreting
fraction flux” Cuttiux carbon flux”  nitrogen flux* phosphorus flux”  DOC” nitrogen flux*  phosphorus flux*
Regular summer
ORI-1039
0.2-0.5mm  3.55£1.67 0.97+0.63 0.26+0.23 0.0440.01 0.008+0.002 1.2940.10 0.73+0.04 0.1040.01
0.5-1.0 mm  1.62+0.95 0.83+0.28 0.20£0.10 0.0240.01 0.002+0.001 0.59+0.01 0.33+0.01 0.05+0.01
1.0-20 mm  2.17£2.19 0.5240.06 0.63+0.53 0.13+0.02 0.011+0.004 0.63+0.44 0.3340.12 0.05+0.02
2.0-5.0mm  0.14+0.10 0.8240.69 0.42+0.04 0.08+0.01 0.015+0.001 0.24+0.08 0.12+0.03 0.0240.01
Total
7.4442.92 3.14+0.98 1.51+0.59 0.27+0.13 0.0440.01 2.75+0.46 1.50£0.23 0.29+0.07

(>0.2 mm)
Regular summer
ORI-1074

0.2-0.5mm  5.67£1.05 2.5140.09 0.4140.15 0.13+0.04 0.011+0.002 1.06+0.17 0.610.10 0.0840.02
0.5-1.0mm  5.45+0.41 1.73+£0.98 0.75£0.02 0.15+0.06 0.01310.006 1.2140.12 0.67+0.06 0.0940.01
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1.0-2.0 mm  3.68+2.81
2.0-5.0mm  1.66+2.04
Total
16.5£3.65
(>0.2 mm)
Regular summer
ORI-1082
0.2-0.5mm  3.57+0.18
0.5-1.0mm  5.30£0.26
1.0-2.0 mm  3.4710.14
2.0-5.0mm  2.68+2.39
Total
15.0+2.41
(>0.2 mm)
Grand average

Regular summer

0.2-0.5mm  4.25+1.23

2.28+0.70

1.38+1.17

7.90+1.68

4.10+1.97

2.1941.95

0.471+0.26

0.41+0.47

7.17+2.82

2.52+1.56

1.22+0.91

1.14+0.23

3.53+0.95

0.62+0.06

0.4940.28

0.95+0.12

1.3440.47

3.4010.57

0.431+0.18

0.241+0.14

0.2540.08

0.7610.17

0.17+0.03

0.14+0.04

0.25+0.01

0.33+0.06

0.8940.08

0.11£0.07

93

0.009+0.005

0.02740.002

0.0610.01

0.013£0.010

0.019+0.008

0.054+0.031

0.054+0.026

0.1440.05

0.010£0.003

1.28+1.33

0.9840.28

4.53+1.38

1.27+0.40

1.0840.28

0.88+0.20

0.85+0.56

4.07+0.77

1.21+0.13

0.69+0.41

0.4840.15

0.24+0.74

0.7240.21

0.5940.15

0.4610.11

0.4140.28

2.18+0.40

0.69+0.07

0.10+.001

0.0840.02

0.3410.10

0.10+0.03

0.0840.02

0.07+0.01

0.0740.04

0.31+0.06

0.09+0.01



0.5-1.0 mm

1.0-2.0 mm

2.0-5.0 mm
Total

(>0.2 mm)

4.1312.17

3.11+0.82

1.49+1.2

13.014.84

Anticyclonic eddy

0.2-0.5 mm
0.5-1.0 mm
1.0-2.0 mm
2.0-5.0 mm
Total

(>0.2 mm)

17.8

10.4

8.92

0.84

37.9

Dongsha-internal waves

0.2-0.5 mm

0.5-1.0 mm

17.97+0.86

21.3+0.73

1.59+0.69

1.0941.03

0.87+0.49

6.07+2.56

0.81

0.25

0.18

0.22

1.46

5.3140.71

4.64+0.78

0.48+0.28

0.93+0.29

0.97+0.49

2.82+1.31

1.05

0.64

0.93

2.06

4.61

1.7840.34

2.15+0.47

0.10+0.07

0.21+0.07

0.2240.12

0.64+0.33

0.14

0.11

0.16

0.51

0.33

0.3240.09

0.4010.12

94

0.012+0.008

0.02540.020

0.032+0.020

0.079£0.055

0.01

0.001

0.02

0.06

0.09

0.0840.05

0.0310.004

0.961+0.32

0.93+0.33

0.691+0.40

3.781£0.92

2.49

1.31

1.45

0.76

6.01

2.53+1.14

2.52+0.24

0.53+0.18

0.4940.18

0.3410.19

2.04+0.49

1.39

0.70

0.74

0.35

3.18

2.01+0.56

1.6910.17

0.07+0.02

0.0740.02

0.06+0.03

0.02910.07

0.19

0.10

0.12

0.06

0.48

0.2340.10

0.21+0.00



1.0-2.0 mm 15.9+1.01 3.62+1.51 2.77+0.66 0.55+0.19
2.0-5.0mm  3.88%45.21 4.19+0.25 1.68+0.46 0.3210.08
Total
59.0£5.43 17.751£1.86 8.3840.99 1.5940.26
(>0.2 mm)
Northwest Pacific
0.2-0.5 mm 2.46 0.48 0.25 0.05
0.5-1.0 mm 1.43 0.51 0.08 0.01
1.0-2.0 mm 0.73 0.32 0.74 0.16
2.0-5.0 mm 0.70 0.71 0.38 0.10
Total
5.32 2.02 1.44 0.33
(>0.2 mm)

0.10+0.08

0.0610.04

0.2710.12

0.004

0.002

0.001

0.003

0.01

2.29+0.31

0.9610.12

8.30+1.21

0.69

0.31

0.65

0.34

1.99

1.43+0.18

0.5410.07

5.6710.61

0.39

0.17

0.34

0.17

1.08

0.19+0.01

0.0840.02

0.7110.10

0.05

0.02

0.05

0.03

0.15

*Active carbon flux = mg C m? d!
* Active nitrogen flux =mg N m= d’!

* Active phosphorus flux =mg P m™ d’!
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Z 3-5~APFT A B TREE PATELT NS iiiiiir%@@?]ﬁﬁ{iﬁiii*’?i%ﬁiﬁu e b e
Carbon flux Nitrogen flux Phosphorus flux
Event
(mg C m?2d") (mg Nm™2d) (mg Pm>2d")
Total flux* Active flux Total flux Active flux Total flux Active flux
25.6+9.45 2.68+0.79 0.37+0.11
Regular summer 72.8+£20.9 6.90+1.25 1.00+0.28
(34.5+3.75%)* (38.6£8.25%)" (36.7£2.62%)"
93.4 7.26 0.99
Dongsha-internal waves 327 23.2 3.76
(28.6%)" (31.3%)" (26.2%)"
10.9 1.40 0.16
Northwest Pacific 334 5.44 0.48
(32.4%)" (25.8)" (32.8%)"

*Total flux = Active flux (##* 7 ) + Passive flux (% 7 % #cd3) + Diffusion flux

#9% Active flux = (Active flux) / (Total flux)*100
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NS St S FETE CEES L ER S Pt S L ENE S EER A Tt 8 L

Location Time of % of
Migrant biomass*  Respiratory flux*  Gut flux*  Mortality flux* Excreting DOC*
(Reference) month POC
ALOHA Summer 157 3.80 - - - 14
(Hussain Al-Mutairi and
Winter 140 3.24 - - - 16
Landry, 2008)
ALOHA
June-July 158 3.65 - - - 18
(Steinberg et al., 2008)
BATS
March/April 191 14.5 - - - 34
(Dam et al., 1995)
Canary Islands in
anticyclonic eddy July 1280 8.28 0.14 - - 53
(Yebra et al., 2005)
Canary Islands in summer
July 580 1.85 0.44 - - 14

(Yebra et al., 2005)
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Northwest Pacific

February 98.5 1.7 0.5 - - 9.78
(Kobari et al., 2013)
Western Equator
(Le Borgne and Rodier, October 47.2 3 - - - 6
1997)
NSCS in regular summer
Summer 141+58.1 13.0+4.84 6.07+2.56 2.82+1.13 3.78+0.92 49.3
(Present study)
NSCS in anticyclonic eddy
December 231 37.9 1.46 4.61 6.01 -
(Present study)
Dongsha in internal waves
June/July 419+3.29 59.0+5.43 17.8+1.86 8.38+0.99 8.30+1.21 35.9
(Present study)
Northwest Pacific
March/April 72.2 5.32 2.02 1.44 1.99 36.9
(Present study)

* Migrant biomass = mg C m

# Active carbon flux =mg C m? d"!
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Asia-Pacific Data-Research Center » APDRC

http://apdrc.soest.hawaii.edu/data/data.php

Colorado Center for Astrodynamics Research » CCAR

http://eddy.colorado.edu/ccar/ssh/nrt_global grid_viewer

National Oceanic and Atmospheric Administration

http://www.noaa.gov/
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