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The distribution of chlorophyll a in the Southwestern Indian Ocean in summer

HONG Lisha'*, WANG Chunsheng'** | ZHOU Yadong'*, LIN Zhongyang'”, WANG Xiaogu'*, SONG Xushu'~
| The Second Institute of Oceanography , SOA, Hangzhou 310012, China
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Abstract: An investigation of the distribution and size composition of chlorophyll a concentration was carried out in the
Southwestern Indian Ocean (47—70°E, 25—40°S) in January 2011, and factors that might affect the distribution and size
composition were discussed. Fluorometric method was used to obtain total and size-fractioned chlorophyll a concentrations.
The survey was carried out during the austral summer, and there were 6 stations altogether, two of which located in the
region of the south Indian Ocean Subtropical Gyre (10SG) and the other four located in the subtropical convergence zone
(SCZ). Water samples were collected from 13 layers in 0—200m column of each station and the vertical profiles of
chlorophyll a, nutrients (NO; PO} and SiO") , temperature and salinity were obtained. The objective of this study was to
investigate the spatial distribution and size fraction of chlorophyll a concentration and to relate them to environmental
factors. The results showed that the surface chlorophyll a concentration was low and did not exceed 0. 07mg/m’, and the
depth of the subsurface chlorophyll a maximum was deep, at approximately 100m and sometimes reaching as deep as 150m
in the region of I0SG; However, in the SCZ, the surface chlorophyll a concentration was higher (0. 164—0. 247 mg/m’) ,
and the subsurface chlorophyll a maximum layer occurred between 50—70m. In the region of 10SG, phytoplankton growth
is limited by nutrients supply, while the frontal system formed by the Agulhas Return Current (ARC) and the Subtropical

Convergence (STC) is a region of intense mesoscale activity presenting enhanced levels of biological production and

EE&TA 1 ERED - BRI 2 P& LWk 4 (DY125-13-E-01)
eis B #1:2011-06-27; &1T B 81 :2012-02- 14
# W IRAE# Corresponding author. E-mail ; wangsio@ sio. org. cn

http ://www. ecologica. cn



4526 A E = 32 &

chlorophyll a concentration. Based on the discussion of the factors affecting the distribution of phytoplankton, it appeared
that NOJ was the main factor that limited the growth of phytoplankton in the southwestern Indian Ocean, and PO} could be
the main limiting factor in some areas. Size—fractioned chlorophyll a concentration clearly showed that the study area was a
typical oligotrophic open ocean. The picophytoplankton (0.2—2wm) chlorophyll a always dominated, representing 71. 1%
of the total chlorophyll a concentration on average, while the average contribution of nanophytoplankton (2—20wm) and
microphytoplankton (>20wm) chlorophyll a to total chlorophyll a concentration were 24.2% and 4.7% respectively. The
dominance of picophytoplankton was resulted from the low nutrient concentration environment because picophytoplankton
were more competent over the microphytoplankton and nanophytoplankton under oligotrophic condition. There were some
differences on the contribution of picophytoplankton to total chlorophyll a concentration between the regions of 10SG and
SCZ, which were 77.9% and 66. 7% respectively. The differences of the hydrographical characteristics, which in turn
influenced the nutrient dynamics in the region of I0SG and SCZ, might lead to the significant difference of the spatial

distribution and size composition of chlorophyll a concentration between these two regions.

Key Words: southwestern Indian Ocean; chlorophyll a; size fraction
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Fig. 1 Investigation stations in the Southwestern Indian Ocean
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Fig. 2 Vertical distribution of temperature and salinity in the Southwestern Indian Ocean
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Fig. 3 Vertical distribution of nutrients( NO; PO} and SiO3") in the Southwestern Indian Ocean
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Fig. 5 Vertical distribution of chlorophyll a concentration in the Southwestern Indian Ocean
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EH T7E 34°S X7 AE (048 T8 1 BHLAR 855 77 6k 08 — 25 db i) 32 i 19 3 g 4 B i 'O, W T B 30 T C€TDO1 ANl
CTDO2 31 X 32)2 NO; Fl PO 4734 FHAR A e BE /K-

VIR K o 3 SRS S A R BT T8 I v O DX, — i AR I S PR IE R R R 4R R a VR IRAIC, WS AR £R
BRZ IR X PN AEERE AT 58 Th A5 LU e . CTDOT 3 8 =307 352 R BRZHR AN BH 4% il NO; , 7 200
m B RZIGEEETEFE P, LA THARAHEE K, 7T 0L NOS BRJZ IR AT E KT 200 m,, CTDO2 348 374k
BRIZ 0 ., D2 PR o LB s i) s 00 3 P DX E . MR MeClain 25 73 45 1 1 7K (2038 BB, o ik
7R T CTDOL 3 HLTF CTDO2 3 B BRI IR J O BT, CTDOL 3 NOS BRIZFETR , 55 AN (Y B 4 (8
EMERER a W R AREUKZ AR 3K 150 m 2247 X Ui T 4R a W i RME/KZ I NO; BR)Z Frfef &
TR R R, BEE TR E RFE— 25 NG, PR R 0 A 7= ] R 22 2 DR IR B H . Leblanc 58 A XS 74
BB 7 v B R IR AR TR T 2 B E 128 m IR BEATREDRAS 0. 1% WA 0L ] pico BIZAEARE 77K F MK
SIS A FARA R B A= 1 A4S CTDO1 B4 3 a W e K AR /K2 BERS H BLAE 150 m AYRE,
CTDO2 ¥4k % a W KM HBE 100 m 2247 (1 5) , 5 NO; #l PO BRIZ M 1 &6 AAHXT R (& 3) ,3X
5 Letelier’ 5 ABFFTAF 242 R a F K AEIRRE RIS SRR BRZ LA RSR SRR A X — 25 A &1
3.1.2  EIPGHFREEX (SCZ) M4 EK a B ARHFAE

ARG (ACC) FUE N 1R (ARC) 72 V4 1 BV RE 7 16 DXORH IR HE B30T, PRI 5 22 ) R B A P D T
T — RV RS, XS4 R 40 [ b 10 mg 3 2645 e b #) B 01 2 (ARF) | @I #4at 88 (STF ) FiIE e i) B
(SAF) P00 X SU R G0KG 5 i 1R R 10 BT A ARG T | AR ER 1) S0 R AR K AR 0, 48 22 IR A7 T S 1 9
FERRE 225 ) TR B T P UeAti 40)  TR U0 sl R 1 465 A ) 40 A O b B B A s> IAIEL 2 Hhm] 81, T0SG
XERFN SCZ 1 FE 22 S WA Wb Wk BE A AR AR XS S A% . T AN [R5 A 6 38 A Mg e DL S |, A IR X S R
Gif 28 vi B PRI AR S B A IF ) ML BT AT IX 4, IR K Machu 5 A VG g DR PE0EA T

http ; //www. ecologica. cn



4532 A E = 324

WFFTI, oK B 2% 1 B 2R G T 7R 18 X (35—40°S) Bk oM Bl #VHF R FE X (SCZ) 1, A58 1% & 1) CTDO3—
CTDO6 X 4 A3l i B T2 B 47°F, 25 B 37—40°S X 35, #248 Machu 25 A X% B 5% ¥ X 1 &) X107
CTD03—CTDO06 5 3EAJE T SCZ X3, A EZ MIBoE R, A6 PR B T 76 118 X, VR WA 0 A W i AR A 4
1B RS A B AR 4E1E . M LT CTDOT AT CTDO2 ¥ (0. 041—0. 068 mg/m’) ,CTDO3—CTDO6 ¥
RIAM LR a YR W AR (0. 164—0.247 mg/m’ ) , 1 LI 22 57 1) I R e T A DX Sl MR RG89, S0 7
WK PR 5 78 R ARSIV, LA BT i DB T s M A B PR AR T T AR 9 v e AR A ) S 1
PR P IR ER Mk B A v (&1 3) o AR A CTDO3—CTDO6 3l 8 2 /KK 1) N/P HUAE (2. 4—5.5) , iR Eh
A RESE R PRI o — 2 A K BRI PE IR £ 1X 5 Machu 28 A BIBFSE 45 SRAMI &, R IE Machu 25 AR HF
FUINK, VR T 42°S LARG IR XOE IR A R0 g A8 7= 1 i BRI R 2, 42°8 DIAbi X pn g tE sl 8%
P EFEER BRI

BIEEAR B G I BIR ™ SCZ $iA7 7E 4% 22 HA AN $ERAE 1938, Hoh — AN IR 07 T ARF JE3% 46°E,
38°S [XI, HA A 0 AR E R 4 R a WRIEREES (24 0. 600 mg/m® ) Si0F HFEEHK ( <0. 2 wmol/L) \NO; ¥
JEH (0. 4—0.6 wmol/L) . CTDO4 Sl A5 (45 IS4 5 LR iR O FFAE AR AT , ME— 22 B4 KA 2 4
K a MR, CTDO4 B4 K 2 WRE HA 0.210 mg/m’ , X W HES SCZ XML a WREFAIA K, K018 Rk
it & B STF J& I X 4 R Mk B A 5 R B AR SR A AE AR 4, X AT REJE F STF Al ARF 22 8]0 SR 1 FH A9 5%
JE 2% S R | Fiala 25 A E B 25500 PG g B[V EEPE Y SAF/STF [X 38 8 A5t B A7 & PR AR | HL[G[R) 2515 98 2
RN LS REAR" | R ATEE SRR A KA, TS 2 A KA 2 AR 2850 ) AR5 Hh 25 38 A4 38 B
Eh B AR HL A A ERAS 3], CTDO3—CTDO6 3 7E 200 m LAV /KRB A H LR BRZ FERERZ (F 2) , X T
IZ 6 X T REAATE WS , MR RZ I T /KR J2 250 A T RETR A J2 40 TR, 76 KT 200 m (/K2 o 5 W 98 & W
SCZ X IR A R R —E B AR S, B2 (1—3 A) HBLE 40—80 m WRJE , 4% (7—9 H) H#i7E
190—280 m MYIREE") | MiAMF ST HIFR W] SCZ IR A 2R BT RE R T 200 m BIEREE . CTDO3—CTDO6
24 a W PE B RAE IR E EZAEPAE 50 m K2, RN TR ER IR Z 09 B30 E | 3t i — K6 E 1
GFR a BKMEFEEAEFRRRZE AR ZI RS
3.3 IRIFEY AR RS KO S IREE R e R

TR PR DS R B 25 434 S L ER BT 0K 20 R 2 B 28 SN I P A 25 A I 5T A I, DIOREAR B4 1 B i 5 8 7
M= 0 T B AR 2SR GE P RE S A I I A5 3 LA T A RS P pico Rigk LA BRI H 2
BB A N R B A B 32 2 A S A58y 56 DR 2R S M), T 70 35 8 R TR I DA B 56 45 PF R s e s i e
B 7 SR T AR G B L E Bl ST SRR a VR AR S I R A 0 A SR AR T i A XA AL
FEEFVRAS A pico MBTEEFTEA LIRS T IR S EF AL, ZIHE XA WAL pico KX B4k
Z a R TTRECE R 71, 1% , Hrh RIHGH R TR X A CTDO1 F1 CTDO2 3 pico R it sit4 % a AYFH 5Tk
N T7.9% ,SCZ 1) CTDO3—CTDO6 3 ' pico KA B4R K a M T TTHRE R 67.7% , M\ pico KL LT
SRF a TUARR A ] T A T LU K AN X 22 57 (16D 8) i U A (4 PR 2 SCZ A EL T R EAGHE
WRIXAE RS, WAERE ISR T, pico R g ELAT B0 1R BUE 353k O RE 7 M 345 5 5 19 A=
R SRR AR, 07 25 7 W BE KT, pico RLZRAE 7 ) B 52 BRI 77 45 3 3% pico 4724
XS R a DTBRIR KIE T AR EE SR a W SR KB T AE TR BE A AR AT AR R G R (5 FIEL 8 ) T iX
H HHRRERERZ TR AL E T BEA BRI CR (8 3) Rl e SR ERER Z 1 30 T REA L BGR FE &
PRV St s e T SRR A AR R pico RS EA A IR SN E TR SR R A RO AR TR SR K AR B
SRR AR A UL T BT IR & SCZ M KB e — e R B 13l AR K AR Bl 7 2 B35, AT ]
FERC I T I IR R RS R ) 3 A
4 ZEig

HRAE 7K Bl 12 22 S %R X 43 A BAGHT TR X R B s AR X BB IR 3 X R 2 KR T2 208
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FRER BRI, 4R 3 o WREERAR, NI 0. 07 mg/m’ ;SCZ TR FRE R Z M, Lh KOk F W R A K AR = 8 18
IRtk AL X R R4 R o WS, HiZi XIR G2 TR BRI 200 m, pico KIZLAERE A 25 DXHR L 4
XFOEH nano BEIKZ et RN (5 HOild5e /1N, WA DXCIK Bl 2 PR 18 22 S0 45 8 F KA AR R AR A]
MTAE —ERRIE FREMR T X A DX IR A A R R 464, AT DX Ik ] BB PRI i A it — P A K
) E BRI 2R IF B2 R a YR SR FT AL TR BEF pico RN B4R ER a STBRA S R (H TR IR S IR
HERJZE EEALE A —E BRSPS PR ERERZ M 200 m /K, T B4 3R a W fe K H
PIAEKZ IR E] 150 m AITREL
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