IENeIENeiRUpWEllng en the supply, loss and air sea exchange of trace and biogenic gases

Niitr-ous oxide (1)

UVEliusereNInpeIeRiSICSHOIREMIESIONOINNEORECCoUnting for a significant proportion of total marine emissions
EIEVAICHNN ZONIINEN WIS ACEMEIEISHBRasSUImEd to result entirely from ventilation  of sub-surface sub-oxic waters.

ACEIONEISOUICESSE .

gl) NZ@NroducHeRIyAmtAnHcanon (Stimuleied by elevated production) in the upwelling filament

g) S ETEINIUSIeRieiN2ZONRLeNAE SUiacE lament as It IS advected offshore

NEVENEINIEEICOISIUEEONN PIEVIOUSHONFIEAd NG Ian SIUCIES:

AlmESINZAUCGENINEEGIenEIanNeichito discriminate between upwelling, diffusion and in situ production

IVIEasu remﬁrW/e ICEININOTTIESIOITIN 2 - ISNEINO; N20O production and nitrification rate measurement;

15N- ]J 0) Qrg(ll] eRNrom 2 “J“_ EmiSSion

-

Reqguirements:-
CTD water samples’f'dec [NCUIZLION

Concurrent measurements
Nutrients, Nitrification (Darren)
Temp, salinity

For Post-voyage budget & analysis require:-
Microstructure Kz

Upwelling velocity

Dilution/entrainment estimates




2. Alrrz- darive rogusi raeldple el =ggenNZe,

IVIEASUNEINERLSH=
UNUERVENASTIEE
REYUINIEMENLSS
ClaapUplelepvelysurizied s gly

-

CONCUIMEINEASIIEIEN S (o@mp, Selliliey,

F.
OINIOSE=VoY/a0ENIUC OEEAENESISHED

3, SST andIN,0

Aim:- derive N20=SS)

Measurements

& Concurrent measurements
As above

chlorophyll fluorescence
nutrients

[N20]

Sl

Nitreus oxide (2)

xes fior an upwelling| system

CANZIONHERRINENRENEENISIAENTIEmeEnt and atmaespheric N20

e ;- Tiransfer velocity, Met data (windspeed, direction)

rrreJa ENpWeEllingegions; withrielationships established in Arabian Sea and Californian systems

eletienshipreiegion, and extrapolate to glebal upwelling emissions,
Examing other potentialf preadicvensroxies (chlerophyll; nutrents)

1o 2 I i
LR T




_ﬂa‘[ﬂ ane (1)

IpElliesiaresIEsIeIN e INTE BN ESUpESatauERiand emission in SOME upwelling regions-

eI G VECHBINEIRIEHEUIIENVEILETSNSHOL the direct source of methane in these systems. Either lateral
0N OIFSI eJ WAICIROIIGNNIENENE ConteEnt (or]g]n: from sediment), and/or in situ production in
SUIFECENVRIEIREEsOEI e UNItEl Evaiedielogicalferoductvity, or combination of both.

g

i
ENEnISOIBAS measurementshdeniiied nosig. ClH4 supersaturation in this region; later

NOEENTIEINSEY
e STPErSaeeRYEaching max of ~150% around 19°N 1 7°\W.

vo)Y/elefe felepii]

. Alnss tolexaminespanelvanaility in biological methane production and consumption along the
upwellingfilamenrrenunoiestalisn why tpwelling systems are variable methane sources

Measurements: - Vertical prefilesiof CH4 andl 13C-CH4; 13C-CH4 methanotrophy rate measurements
Underway, surfacg:H4 meastrements in and outside filament

Requirements:-
Rosette water samples velume
Deck incubations

Concurrent measurements
Nutrients, Chlorophyll, Zooplankton biomass, grazing?
POC, PON, Core (Temp, salinity)




ViEtihane (2)

ZANENE ERVENGRUSINETIOREIRNFSE AN CIH ANl uXEs o anupwelling system

VIEESUEmEiSHNB L EIREYAS I CENS N ANTEPING I and eutside filament and atmospheric CH4

ONCUINEIINTEASUREIMENUSE= iﬁrr- el JnJr/)

=01 [DOSTEVOYAGENY Jgﬁ' & arlalyl
TelSTERVEI OCTIy i ofariel (Wirldso lrectlon)

ENISOME! pwellﬂg regions, CH4 correlates with chlorophyll in some regions

Alm:- examine predictivensrexiesycierophyll; SSIF nutrients) for regional CH4 saturation & emission estimates
Measurementsi—

Rosette water samplesivolume

Underway surface CH4 mapping in and outside filament

Concurrent measurements

As above

underway chlorophyll fluorescence
nutrients

|[CHA4]




A

Cel w.rr onoxide (1)

IpWEllesysIESIIENpIEnEl SOUICESIORCONIENiotoproduction of CDOM. Photolabile CDOM arises
aEcHyAiempWeEllimgrandimdirectly from biological exudation

‘L Adnele= dlgrive rogust raglonlel el ﬁ']ﬂl] @esiieran upwelling system

VIEz!

sUiEmeEnts = Uhdenaysiifiace: CONnrand outside filament and atmospheric CO, surface mixed
[elY/er <zl '

i
I PIESHIGIIOSELIE '

REGUIEmEntS:= CleanNuueveyasiface supply, ~750ml fromi~6-8/depths in upper 100m

(ICItOINg SUrTace)

- 1
Concurre easUrEMERLS= Corexfiemp, sahni@lllnmdentllght/PAR incident UV?, CDOM

absontance; nutients; chlorepiyliFtitiorescence

For post-voyage budget & analysis requre :- Transfer velocity, Met data (windspeed, direction)

2. Aim:- Examine potential predictive proxies (chlorophyll; SST, nutrients) for regional
CO saturation & emission estimates

Measurements — Underway surface CO in and outside filament and atmospheric CO

Concurrent measurements - as above




Q)gjeei] CIERMINETUIE JnorognemJWJor ical fate of upwelled and recently produced DOM & role
11) f'Jf Sts A0 IGE

SasonImonoxide (2)
-

SNAIIIRENLES eoJJJn andicomparercophotoproduction potential of deep water, and
Sl CERYEIEIMIISIWE e OUISTEESHIZIMERT

PEWREANIBISONedIncubations, with subseguent CO concentration

-

o)
~, -

Reguirement
Have deck et bator and silica tulbes, but may be better to combine/coordinate with
other Obj. 2 measurements

Incubation period minimum oft =6/hours (longer preferred) during daylight hours!

Concurrent measurements
CDOM absorbance, nutrients, deck irradiance/PAR/UV




ZDISSOIVEENTES nqﬂ;gm ement using MIMS
(UNEERNEYAS GISCHELE)) .

0, NIRRT e
SN ESIliction
Np/AT = denibiieation (CTID amples in upwelling region)

O,/A

MIMS arrives at early February 08 ; use on ICON dependent on
set-up and freighting costs. Chances are that MIMS will not be
available but if it 1s will drop CO measurements in 3.




