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2)	Meteorites	

•  Samples:	 Carbonaceous	 (11),	 Ordinary	 (6,	 AntarcAc	
Meteorites	=	Find),	EnstaAte	(8)	

•  All	 of	 the	 meteorite	 samples	 are	 isotopically	 lighter	
compared	to	the	Bulk	Silicate	Earth	

•  Is	this	due	to	evaporaAon?	
•  VolaAlity	trend:	Rich	CI	>	CM	>	CO	>	CV	poor	
•  Carbonaceous	 chondrite	 types	 do	 not	 follow	 a	 volaAlity	

trend	
•  Same	can	be	observed	with	Zn	isotopes	
•  Zn	T50	=	726	K	Ga	T50	=	968	K	
•  Mixing	of	two	end	members?	
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Conclusions	

•  Bulk	silicate	Earth	value:	δ71Ga	=	0.00	±	0.05	‰	
•  èlimited	effect	of	magma'c	differen'a'on	on	δ71Ga	
•  Carbonaceous,	 ordinary,	 and	 ensta'te	 chondrites	 are	

isotopically	lighter	compared	to	the	Bulk	Silicate	Earth	
•  Carbonaceous	chondrites	do	not	 follow	a	evapora'on	

trend	
•  The	cause	for	this	trend	is	unknown	
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Introduc'on	 Method	

Although	it	is	considered	to	be	a	moderately	
siderophile	 element,	 gallium	 is	 abnormally	
enriched	 in	 the	 mantle	 (4ppm)	 compared	
to	 other	 moderately	 siderophile	 elements.	
Therefore	it	is	usually	assumed	that	there	is	
liLle	or	no	Ga	in	the	core	(e.g.	McDonough	
2003).	 The	 over-abundance	 of	 Ga	 in	 the	
mantle	puts	constraints	on	the	condi'on	of	
forma'on	 of	 the	 Earth	 and	 on	 the	 core-
mantle	 differen'a'on.	 Ga	 also	 has	 a	
relaAvely	 low	 condensa'on	 temperature,	
hence	 may	 be	 useful	 for	 constraining	 the	
vola'liza'on	history.	Since	these	processes	
may	 lead	 to	 fracAonaAon	 of	 gallium	
isotopes,	 documenAng	 the	 isotopic	
composiAon	 of	 Ga	 in	 terrestrial	 and	
extraterrestrial	 samples	 may	 help	 us	
idenAfy	the	Earth	and	understand	history	of	
the	volaAle	elements.	

Ga	isotopes:	69Ga	(60.1%),	71Ga	(39.9%)	
	
Ga	purificaAon:	For	isotopic	analysis,	Ga	needs	to	be	purified.	The	most	important	elements	
to	 remove	 are	 Fe	 (matrix	 effect)	 and	 Ba	 (interference).	 This	 requires	 a	 3	 step	 column	
chromatography:	 1st	 step:	 remove	 all	 elements	 but	 Fe;	 	 2nd	 step:	 remove	 Fe	 (repeated	 3	
Ames	depending	on	sample);	3rd	step:	remove	Ba	
Chromatography	 results:	 100%	 recovery	 of	 Ga,	 >99%	 Fe	 removed,	 >90%	 Ba	 removed.	 Ba	
removal	is	not	always	sufficient	and	data	correcAon	for	138Ba++	interference	is	applied.	
Instrument:	 Thermo-Fisher	 Neptune	 Plus	 mulA	 collector	 inducAvely	 coupled	 plasma	mass	
spectrometer	(MC-ICP-MS)	at	Washington	University	in	St	Louis/IPGP.	
STD:	Ga	ICP	STD.	
Analy'cal	precision=	0.05‰	(2SD)	
STD:	Ga	ICP	STD.	
	
	

CollecAon	yield	of	the	2nd	and	3rd	
chemistry	and	column	

Mantle	Ga	concentra'on	4ppm		

•  Samples:	OIB,	MORBs,	KomaAite,	Granites	
•  Bulk	silicate	Earth	value:	δ71Ga	=	0.00	±	0.05	‰	
•  All	samples	δ71Ga	agrees	within	error	
•  èlimited	effect	of	magma'c	differen'a'on	on	δ71Ga	
•  Therefore,	it	seems	that	no	Ga	frac'ona'on	occurs	between	crust-	mantle	differen'a'on.	

siderophiles	

Ga	

Figure	from	Paul	Savage,	pers.	Comm.	Adapted	from	data	
in	McDonough	(2001)	
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