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Faults	are	heterogeneous	and	anisotropic	structures	that	generally	consist	of	A)	a	fault	core	where	most
displacement	is	accommodated;	B)	one	or	more	principal	slip	surface(s)	within	the	fault	core;	and	C)	a
surrounding	fracture	zone,	which	develops	during	displacement.	Fracture	density	and	damage	zone
thickness	is	variable	and	is	at	least	partially	controlled	by	host-rock	lithology	and	depth	(Hara	et	al.,	2017).
Fracture	density	is	anomalously	high	in	fault	and	damage	zones	and	decays	as	a	function	of	distance	from
the	fault	core	to	background	levels	(Faulkner	et	al.,	2011)	(Fig.	1A,	B).
Fracture	density	and	damage	zones	associated	with	faulting	in	unaltered	sedimentary	rocks	is	fairly	well
understood	(e.g.,	Choi	et	al.,	2015;	Shipton	et	al.,	2006),	but	is	poorly	studied	in	faults	associated	with
metallic	ore	deposits.	Here,	we	characterize	over	600	fault	and	damage	zones	from	drill	core	at	the
Resolution	Copper	Porphyry	Deposit	to	better	understand	the	primary	controls	on	fracture	density	and
damage	zone	thickness.
Fracture	zones	were	identified	by	enhanced	fracture	density	relative	to	background	fracturing	and	may
correspond	to	acoustic	differences	or	mineralogical	changes	(Fig.	1C,	D).	Fracture	zone	boundaries	were
defined	as	the	intersection	point	between	two	different	gradients	of	cumulative	fracture	counts	(Fig.	1B).	The
true	stratigraphic	thickness	of	damage	zones	was	calculated	from	the	average	orientation	of	fault	breccias
within	the	damage	zone.
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