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The	present	study	focuses	on	the	use	of	accessory	minerals	such	as	zircon	and	apatite	to	investigate	ore-
forming	processes	relevant	to	porphyry	systems.	These	are	an	essential	source	of	a	variety	of	base	and
precious	metals	such	as	Cu,	Au,		and	Mo.	Despite	the	importance	of	these	mineral	systems	and	the	large
number	of	studies	available	in	the	scientific	literature,	the	metallogenic	events	that	lead	to	their	development
remain	elusive .	The	spatiotemporal	information	of	the	ore-forming	pulses	and	magmatic	events	that
induce	fertility	remains	enigmatic	and	difficult	to	fingerprint.	Zircon	and	apatite	from	the	world-class
Tampakan	porphyry	and	high-sulfidation	system	(2,940	million	tons	grading	0.52%	Cu,	0.19	g/t	Au,	64	ppm
Mo)	were	characterized	using	a	combined	analytical	approach	that	included	whole-rock	geochemistry,
radiogenic	isotopic	systems	(Hf	in	Zr/	Nd	in	Ap),	and	O	isotopes,	as	well	as	trace	element	signatures	in
zircon.	The	data	validate	previously	identified	fertility	indicators 	and	highlight	the	presence	of	elevated	Cl
and	S	concentrations	in	apatite	associated	with	Cu	porphyry	mineralization.	In	addition,	the	combined	Hf,	O,
and	Nd	isotope	analyses	in	zircon	and	apatite	indicate	that	the	melt	source	associated	with	the	Tampakan
porphyry	and	high-sulfidation	system	remain	essentially	unchanged	for	a	large	period	of	time,	showing	a
fertile	signature	before	and	after	the	ore-forming	event,	for	a	time	window	of	approximately	7
m.y.	Furthermore,	the	mantle	source	is	juvenile	and	does	not	show	any	evidence	of	contamination	with	an
older	crustal	component.	Overall,	our	study	indicates	that	the	combination	of	zircon	and	apatite	in	situ
geochemical	characterization	provides	valuable	information	to	refine	targets	to	explore	porphyry	systems	on
a	regional	and	district	scale.
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