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Perhaps	the	comments	most	commonly	heard	when	a	col-	
league	 receives	 professional	 recognition	 are	 ‘‘well-deserved” 
and	‘‘long-overdue”.	As	such,	it	is	my	pleasure	to	introduce	
Donald	DePaolo	as	the	recipient	of	this	year’s	Goldschmidt	
Award	as	it	is	both	long-overdue	and	so	well-deserved.	While	
Don	has	received	many	honors	over	the	course	of	his	career,	
the	Goldschmidt	best	recognizes	his	broad	impact	on	geo-	
chemistry.	There	are	few	who	have	contributed	as	much	to	
geochemistry	as	Don	DePaolo.	His	 scientific	contributions	
are	voluminous	and	broad,	ranging	from	pioneering	efforts	
to	establish	the	Sm/Nd	isotopic	system,	and	its	applications	
to	mantle	evolution	and	basalt	petrogenesis,	 to	 studies	of	
magma	 mixing,	 assimilation	 and	 crystal	 fractionation,	 to	
evolution	 of	 the	 lower	 crust	 and	 granite	 petrogenesis,	 to	
chemical	oceanography,	diagenesis	and	seafloor	alteration,	
to	reactive	transport	accompanying	rock-water	interaction,	
and	to	kinetic	isotopic	fractionation	associated	with	crystal	
growth,	diffusion	and	evaporation.	

Don’s	earliest	contribution	was	the	application	the	iso-	
topic	composition	of	Nd	in	understanding	the	petrogenesis	
of	terrestrial	rocks	and	the	history	of	the	earth’s	crust	and	
mantle.	 While	 the	 Sm-Nd	 system	 had	 been	 previously	
applied	 to	meteorites	and	 lunar	samples,	Don’s	work	was	
the	first	to	develop	the	formalism	 for	 its	 application	 to	the	
Earth	 that	 has	 subsequently	 been	 applied	 to	 numerous	
other	isotopic	systems	and	established	the	nexus	of	isotope	
geochemistry	 and	 mantle	 dynamics.	 Variations	 in	
143Nd/144Nd	in	tholeiitic,	alkali	and	island	arc	basalts	iden-	
tified	 distinctive	 light	 REE	 depleted	 mantle	 sources	 and	
indicated	 the	 preservation	 of	 significant	 Sm/Nd	 hetero-	
geneities	 in	 the	mantle	 for	 times	of	>1.4	Ga.	The	mapping	
of	 such	mantle	 heterogeneities	 has	 occupied	 isotope	 geo-	
chemists	for	the	last	40	years	and	placed	fundamental	con-	
straints	 on	 Earth’s	 internal	 structure,	 evolution	 and	
geodynamics.	 The	 utility	 of	 the	 Sm/Nd	 system	 as	 a	
geochronometer	 for	 basic	 lithologies	was	 also	 demonstrated	
by	acquisition	of	mineral	and	whole	rock	Sm/Nd	isochrons	
for	the	Stillwater	and	other	layers	 intrusions.	

Don’s	 investigations	of	granitic	rocks	 in	western	North	
America	defined	crustal	 formation	ages	relative	to	the	

evolution	 of	 depleted	mantle	 and	 identified	 both	 distinct	
episodes	 of	 crustal	 growth,	 such	 as	 the	 1.8	 Ga	 event	
observed	in	granitic	rocks	from	the	Colorado	Front	range,	
and	 spatially	 dependent	 mixing	 between	 mantle	 derived	
magma	 and	 crustal	 material,	 as	 observed	 in	 the	 Sierra	
Nevada	 and	Peninsular	Range	 granites.	 In	both	 cases,	 the	
mantle-derived	component	displayed	a	very	limited	range	
of	eNd similar	to	that	observed	in	island	arc	basalts,	suggest-	
ing	that	new	additions	to	the	continental	crust	were	local-	
ized	 at	 continental	 margins.	 Inherent	 in	 the	 process	 of	
crustal	 formation	 is	 the	 chemical	 interaction	 of	 mantle-	
derived	melts	 and	 crustal	materials	 comprising	 assimilation,	
mixing	 and	 fractional	 crystallization.	 Don’s	 Assimilation- 
Fractional Crystallization paper	quantified	the	 influence	of	
these	 processes	 on	 the	 trace	 element	 and	 radiogenic/stable	
isotopic	 evolution	 of	 magmatic	 systems	 and	 is	 his	 most	
highly	cited.	

While	Don	continued	to	be	actively	involved	in	research	
focused	on	igneous	petrogenesis,	tectonics	and	geodynam-	
ics,	 he	 has	 also	 substantially	 broadened	 his	 interests	 to	
include	 the	 Sr	 evolution	 of	 the	 oceans	 and	 the	 influence	
of	diagenesis	on	the	recorded	values,	rock-water	interaction	
and	the	influence	of	molecular	scale	processes	in	controlling	
isotopic	 fractionation.	These	applications	 required	 linking	
reaction	 kinetics,	 diffusion,	 fluid-solid	 exchange	 and	 iso-	
topic	 analyses	 over	 a	 broad	 range	 of	 spatial	 scales.	 For	
instance,	 that	oceanic	carbonates	 record	the	Sr	evolution	is	
well	known,	but	the	initial	signature	preserved	in	carbon-	
ates	may	be	perturbed	by	exchange	with	pore	water	during	
diagenesis,	 diminishing	 its	 utility	 as	 a	means	 of	 temporal	
correlation	 among	 various	 sites.	 With	 Frank	 Richter	 and	
others,	 Don’s	 group	 obtained	 high	 resolution	 Sr	 strati-	
graphic	 records	 at	 a	 number	 of	 locations	 and	 developed	
numerical	 models	 to	 correct	 for	 diagenesis	 that	 brought	
records	from	different	locations	into	agreement.	Based	on	
their	100	m.y.	Sr	isotopic	record	they	concluded	that	the	rise	
of	 the	 Himalaya-Tibetan	 plateau	 was	 responsible	 for	a	
distinct	shift	in	seawater	chemistry	at	20	Ma.	This	approach	
was	 extended	 to	 the	 diagenetic	 alteration	 of	 the	 oxygen	
isotopic	 compositions	 of	 oceanic	 carbonates	 and	 its	
influence	 on	 paleo-temperature	 estimates	 and	 to	 obtain	
rates	of	diagenetic	reactions	using	uranium	isotopic	compo-	

	



	 	
	

sitions	of	pore	waters.	This	line	of	inquiry	evolved	into	Don’s	
subsequent	work	on	reactive	transport	in	the	crust	where	
he,	his	students	and	colleagues	have	evaluated	the	influence	
of	cation	exchange,	transport	and	mineral-fluid	reactions	on	
the	isotopic	chemistry	of	groundwater.	

Most	recently,	Don	has	turned	his	attention	to	the	influ-	
ence	of	diffusion	and	reaction	kinetics	on	isotopic	fraction-	
ation.	 Diffusion	 is	 inherent	 in	 assimilation	 and	 magma	
mixing	 and	 reaction	kinetics	 on	 the	 isotopic	 fractionation	
resulting	 from	 crystallization/recrystallization	 in	 both	 aque-	
ous	and	melt	dominated	system	as	well	as	in	biologic	sys-	
tems	 where	 isotopic	 compositions	 record	 environmental	
information.	 Don	was	 instrumental	 in	 demonstrating	 iso-	
topic	fractionation	resulting	from	inter-diffusion	in	silicate	
melts	and	constrained	the	influence	of	melt	structure	in	this	
process.	Especially	noteworthy	with	respect	to	the	 influence	of	
precipitation	 kinetics	 on	 isotopic	 fractionation	 is	 Don’s	
2011	Surface Kinetic Model paper	in	which	he	builds	a	gen-	
eral	model	 for	 stable	 isotope	 fractionation	 and	 trace	 ele-	
ment	uptake	into	calcite	as	a	 function	 of	 the	 rate	 of	calcite	
precipitation	 from	 aqueous	 solution.	 Like	 much	 of	 Don’s	
work,	 his	 treatment	 of	 the	 problem	 helps	 to	 organize	
available	 information	 and	 to	 guide	 future	 measurements	
and	interpretations.	

While	 his	 technical	 contributions	 alone	 warrant	 the	
Goldschmidt,	he	has	also	 made	 significant	 contributions	to	
both	 the	 education	of	 the	next	 generation	of	 geochemists	
and	 in	 service	 to	 the	 scientific	 community.	 Don	 has	 pro-	
duced	35	Ph.D.	students	and	advised	16	postdocs	over	the	
course	of	his	career,	many	of	whom	now	hold	professorial	
positions	and	have	established	 laboratories	at	prestigious	
universities,	 including	 Harvard,	 Stanford,	 Cambridge,	
Berkeley,	 University	 of	 Texas,	 University	 of	 Oregon,	
University	of	Illinois,	 University	 of	 Colorado,	 University	of	
Wyoming,	Penn	 State,	and	Australia		National	Univer-	

sity,	among	others.	Many	of	his	students	and	postdocs	have	
been	recognized	with	awards	of	their	own,	and	as	a	reflec-	
tion	of	Don’s	scientific	reach,	 their	work	spans	a	broad	
spectrum	 of	 geological	 phenomena	 (Schrag,	 Macelwane;	
Baxter,	Clarke	Medal;	Maher,	Macelwane;		Lammers,	MSA	
Award;	Watkins,	Kuno	Award).	Don	frequently	serves	in	
an	 advisory	 capacity	 for	 different	 types	 of	 institu-	tions,	
recently	serving	as	the	co-Chair	of	the	DOE	Basic	Energy	
Sciences	 Committee	 on	 Grand	 Challenge	 Research	 in	
Subsurface	 Science	 and	 a	 National	 Research	 Council	
Committee	to	Review	USGS	Laboratories.	His	leadership	
positions	have	included	Directorship	of	the	Center	for	Iso-	
tope	Geochemistry	 (CIG)	at	UC	Berkeley	and	Lawrence	
Berkeley	 National	 Laboratory	 (LBNL,	 1988-present),	
Associate	Laboratory	Director	for	Energy	&	Environmen-	tal	
Sciences	(2010–2013)	and	Energy	Sciences	(2013–2016)	and	
also	 as	 the	 Director	 of	 a	 DOE-funded	 Energy	 Frontier	
Research	Center,	Nanoscale Control of Geologic Carbon. 

I	fear	that	the	magnitude	and	quantity	of	Don’s	achieve-	
ments	 prevent	me	 from	 doing	 justice	 to	 their	 full	 impact	
here.	He	has	brought	 the	 tools	 of	 isotopic	 geochemistry	to	
bear	 across	 a	 broad	 range	of	 spatial	 and	 temporal	 scales,	
addressing	 both	 large-scale	 issues	 in	 geodynamics,	 mag-	
matic	evolution,	tectonics	and	ocean	history	while	also	con-	
tributing	 to	 our	understanding	of	 the	 atomistic	 processes	
that	drive	isotopic	fractionation.	The	 Goldschmidt	 Award	is	
well-deserved	recognition	of	his	contributions.	

	
	


