olatile Organic
Compounds (VOC)




MOTIVATION

interface = surprisingly poorly characterized in terms of
organic trace gases

» Important roles in the Earth’s atmosphere, impacting on ozone
chemistry and aerosol formation, thereby influencing the Earth’s overall
idati ity and radiative budget
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eedback on the global warming




Experimental Strategy

SAMPLING

(GC/MS’)— |

r_..-f-.
AND/ OR -on-ling GC- FID/GC MS/PTR-MS
| A‘l. "




Labs Experiments
= \ -

| : » i
’ C‘ T | t—

2 coccolithophorids : C. leptoporus and E. huxleyi
250 . : i i
ool 2 diatoms : Ch. neogracilis and P. tricornutum
oA 1 chlorophyte : Dunaliella tertiolecta
B AT, N N s N

|

7= 4

“_- . -n-‘ - g

DMS Emissibn —> coccolithorids



YOCs (pptv)
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Each algae emits different kind |
of VOCs...




EmiliarﬁaCaIcidiscus PhaeodactylumChaetoceros  Dunaliella
huxleyi leptoporus tricornutum  neogracilis tertiolecta
hlorophyl a (ug 1Y) 87 87 683 134 432
OCs (pmol I'*/Chl_a)
Isoprene . @
DMS 6074.3 0.22
CH3CI 0.0697
CH2CI2 1.0023
CHCI3 0.0088
CH3Br 0.0072
CHBr3 0.0016
CHal -
Trichloroethene 0.0262
C2H5CI 0.0811
1.1 dichloroethane 0.0399
1.2 dichloroethane 0.0007

| 1/DMS
& 2/1soprene
# 3/CH3CI




CO2 in the mesocosms:
Present : 375 ppmv
50 years : 750 ppmv
100 years : 1150 ppmv

.
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Ship campaigns
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Ship campaigns




Ship campaigns

MANCHOT project
(decembre 2004)
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, allows the
detection of some dominant
phytoplankton

groups in surface wate

108

(07/12)

(10/12}@-.

0000% .,

9(04/ 12)

0 @712)

.“..‘ 24/12)




Frontal zones

01 AF : Agulhas Front
SSTF : South Sub Tropical Front — T
- = Al tTemperature
| SAF : Sub Antarctic Front — Seawater temperature (°C)
PF: Polar Front
25_ ME__ 40 50 1] bl L} L 1.1
) * .
. 7 Réamion
20 —
o
G 15—
10 f
5 —

|
06/12/2004 11/12/2004

\l ‘w'\ l."\,‘q '7‘4

| |
16/12/2004 2L After Belkin et al., 1996



Réunion—-> Kerguelen (4-12 Décembre 2004)

Il Fronts/@ssage
30 L] L] L] \:
| ‘ lla ‘ llb ‘ llc ‘ (e Sea Temperature (°C)
25 - e === Air Temperature (°C) |
€70
(¢D) . .
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e e, AF © 15
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' e "_ -4 Frontal Zones as described by Belkin et al.
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Réunion—> Crozet (4-8 Decembre 2004)

Sea Temperature (°C)
—o—— Chlorophyll
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Réunion—> Crozet (4-8 Decembre 2004)

Sea Temperature (°C)
30 e DMS (PTR-MS) . ‘ 0,8
- @ DMS (GC-MS)
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Fronts passage

I lla lIb lic 1
North of AF SSTF SAF Saouth of
front front
CH3Br (pptv) 6.4+2.3 9.7+ 3.0 10.7+7.1 6.6 +1.2 6.4+1.6
CH2Br2 (pptv) 0.7+£0.3 1.0+£0.3 1.2+0.8 1.7+£09 1.2+0.5
CHBr3 (pptv) 3.0+£0.8 24+1.0 3.0+£1.0 24+05 05+0.2
CHa3I (pptv) 0.8+0.6 1.4+1.2 1.6+1.4 05+0.1 0.3+0.1
DMS (pptv) 65.3 £ 26.6 204.3 £108.1 452.6 + 105.3 252.4 +103.8 90.8 +45.6
air (°C 23.610.4 20.3* 5+4 0.2% 4.8%0.
SST (°C) 24.81£0.5 20.0£1.9 13.3+2.5 7.5£1.6 5.240.3
Dominant species  Prochlorococc Prochlorococcus Diatoms Diatoms and Diatoms
us Haptophytes Haptophytes

DMS + halogenes(bromide, iodide)



Kerguelen—> Réunion(Décembre 2004)

8 + Ratio i-butene/propene
[ Air Temperature (°C) 1 o5

7 f . Sea Temperature ("C)
= # : *e
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Ship campaigns

OOMPH project
(Jan. Feb

2007)
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Punta Arenas - Captown

—— Isobutene_Air
—o—Isobutene_Seawater
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Ship campaigns

project
(Mar. Apr 2009)
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Punta Arenas = Antartica

Water temperature (°C) Sea Temp (°)
0 2 4 6 8 10 12 f ‘f f 'I‘ 1[° 112
50 o ] | | | ] | | -50 - (ppbv)
20 30

Latitude (°)

...... Air Temp(°C) . i SETIC)
64 —— Sea Water Temp (°C) 64| 4 HCHO (ppbv)
- Ozone (ppbv)

I ' ' I ! T T I I T |
5 10 15
Air temperature (°C)




B FRONT PF NORD

B FRONT PF SUD

T
OZONE  HCHO (ppbv) T°AIR(°C)  T°EAU (°C)
(ppbv)

m toluene (ppbv)

B heptane (ppbv)

 hexane (ppbv)

H jsoprene (ppbv)

H n-pentane (ppbv)

MOYENNE FRONT PF NORD FRONT PF SUD

sources /puits)

Ozone Sud: constant:
background marine




B n-pentane (ppbv)
M isoprene (ppbv)
= hexane (ppbv)

M heptane (ppbv)

® toluene (ppbv)

(n,) aunjeladwa | aaeung eag

Hn-pentane (ppbv)

Hisoprene (ppbv)

W hexane (pphv)

® heptane (ppbv)

m toluene (pphbv)



24.1 + 7 24.1 + 12.4 24.1 + 1.5

28+ 28 45+ 3.6 04+ 0.2
3.6+ 75 75+ 23 0.7+ 15 ==
4.8+ 74 7.4+ 1.8

0.318 *+ 0.380 0.341 + 0.460 0.289 + 0.276
0.015 + 0.00r7 0.020 = 0.200 0.010 = 0.100

0.044 = 0.105 0.108 + 0.169 0.006 * 0.004
0.082 + 0.176 0.158 + 0.246 0.006 * 0.002 -~
0.031 + 0.087 0.046 = 0.112 0.010 == 0.006
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