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Typical High Temp (920°C) volcanic gas from arc
volcano (mol %)

Direct gas sampling:
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Kudryavy Volcano, Kurile Islands: Fischer et al., EPSL 1998




MultiGAS (i.e. Aiuppa
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Volcano Mass Spectrometer
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multiGAS and FTIR: lots of data, remote sensing/sampling
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Global Compositions: gas samples
Co,

White

10
Island Halemaumau

10

H,0/10

Kudryavy

50S¢

N-MORB
glasses



40 - EI:l:E[IINIE[glllE[ti: Vater

Meteoric A Kudryavy
20 -
A Mount St Helens
0 - A Kilauea
® Pacaya
_20 -
@ Galeras

A Satsuma Iwojima

dD (%o0)
5

@ Sierra Negra

_60 -
¢ Alcedo
-80 1 W Vulcano
-100 - ® A White Island
O O Papandayan
'120 I I | | | |
-20 -15 -10 -5 0 5 10

520 (%0)

After Giggenbach 1992 and Taran 1992

from Oppenheimer, Fischer, Scaillet (in press)



Melt inclusions: Marianas
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Galeras Volcano, Colombia: Oxygen and Hydrogen isotope variations of steam
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Magmatic vs hydrothermal
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Volcano from gas geochemist’s perspective
(from Chiodini, pers. communication, 2013)
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Volatile sources: the bigger picture
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Helium
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® R<6.5Ra

. 6.5Ra< R <9.5Ra
Iceland Fluids ® 95Ra<R

Sano and Fischer, 2013



Depth (km)

-J%

+3%

E553888883.,

_ORM | ' |

4 2 h

|

| | 1

60 70 80 90

1 | 1 1

100 110 120 130 140 150 160 170 180 180 200

Distance along MAR (deg)

Sano and Fischer, 2013




‘He/*He (Ra)
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Subduction Zones: Helium isotopes in fluids

SHe/*He (Ra)
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Average *He/*He ratio (Ra)

Subduction zones

8 L T T —TTrTTT I ————
[2) - Alaska : 10%%

7+ Maliana Philippine ‘ @ -.cru;t
[ ® . o) )
: N Lesser Antilles

6F s © S
Kermadic ¢ | o

5t .
[ o | ]

4+ ——Ryukyu-Faiwan §outhghﬂe S0%
; ' ! crust
; NE J’pan °

31 B
: s §

2 - l\lcgico Banda’

N | .
; 7 %0%
E | Ttrusl
0 10 20 30 40 50

Crustal thickness (km)

Sano and Fischer, 2013



®R<2Ra
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In Arcs fluids come from the slab
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Sediment lithology:
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Arcs: Helium and Carbon isotopes (CO,) in gases

3He/%He (Ra)
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CO,-He systematics: CO, source
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CO,-He systematics: CO, source
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Upper mantle gases away from Subduction Zones:
Oldoinyo Lengai
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From Smith & Pun “How does Earth Work?”






CO,-He systematics: CO, source
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CO,, Nitrogen, Chlorine in Magma Source

Year |He/*He R/| CO,/°He d13C OPN | 8°'Cl
R, (*109) (%o0) (%0) | (%o)
2005 |6.77+0.16| 2.60 243+ | 35+ | 00+
0.02 04 | 03
2009 |6.88+020| 2.91 D277+ |-15«+

Fischer et al., nature 2009




CO, in Magma Source Region
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CO,-He-Ar systematics: mantle-derived silicate melt degassing
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Gas Samples
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Depth (mbsf})

Nitrogen in Sediments of Site 1039: Off
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N2/He
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Suggestions for beginning gas/
geochemical monitoring and research

eStart technically simple: alkaline solutions,
Giggenbach bottle, multiGAS

*Establish baselines of S/CI and S/CO,

-> do your own analyses

*Collaborate for noble gas and stable 1sotopes
-> technology transfer

*Build chemistry lab in central place

*Work up to other techniques: Picarro C, O, H



