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The	shale-hosted	massive	sulfide	deposits	of	Howard’s	Pass	are	home	to	the	world’s	most	well-endowed
undeveloped	Zn-Pb	resources.	Sulfide	deposition	occurred	in	the	Silurian,	and	the	deposit	was	deformed
during	the	Cretaceous	Cordilleran	orogeny.	The	Zn-Pb	deposits	have	been	incorporated	into	a	series	of
upright	WNW-striking	folds	on	a	40-km	trend	along	the	border	of	the	Yukon	and	Northwest	Territories.
Owing	to	the	structural	complexity	of	the	deposits,	multiple	structural	models	for	their	evolution	have	been
proposed.	These	range	from	Silurian	soft-sediment	deformation	to	the	proposal	of	a	regional	shear	zone
hosting	the	deposits.	In	the	shear	zone	model,	bedding	is	completely	transposed	and	previously	interpreted
stratigraphic	boundaries	are	tectonic	in	origin.	This	current	study	aims	to	test	this	model	and	is	focused	on
the	XY	group	of	deposits	at	the	eastern	end	of	the	Howard’s	Pass	district.	Lithostratigraphic	mapping	and
structural	observations	indicate	one	main	phase	of	folding,	F ,	and	the	XY	group	of	deposits	is	located	on
the	southern	limb	of	a	macroscopic	syncline.	F 	folds	are	upright	and	gently	plunging	to	the	WNW-NNW
(Fig.	1).	A	regionally	developed,	steep	NE-dipping	cleavage,	S ,	is	axial	planar	to	the	F folds	across
Howard’s	Pass.	S 	typically	manifests	as	a	slaty	cleavage	comprising	pervasively	developed	dissolution
seams.	Within	the	mineralized	sections	at	XY,	located	within	the	Duo	Lake	Formation,	S 	forms	spaced
sulfide-rich	dissolution	seams	that	were	previously	interpreted	as	dewatering	structures.	These	seams	are
up	to	0.5	cm	wide	and	show	coarser-grained	sphalerite,	galena,	and	pyrite	than	the	laminae	they	cut
across.	S 	is	visible	at	both	the	mesoscopic	and	microscopic	scale,	and	its	position	relative	to	compositional
layering	(S )	is	a	function	of	its	location	within	a	fold;	however,	at	the	outcrop	scale	S has	an	enveloping
surface	that	is	always	oblique	to	S .	It	shows	variable	degrees	of	refraction	across	S 	contacts,	which
is	especially	prevalent	in	the	limbs	of	mesoscopic	folds.	A	later	kink	fabric,	S ,	is	seen	locally	at	a	high	angle
to	S 	and	may	be	genetically	linked	to	movement	on	WNW-	and	NNE-striking	faults	that	overprint	the	F
folds.	Mapping	constraints	show	that	the	faults	exhibit	normal	dip-slip	movement.	Structural	mapping	shows
that	the	geometry	of	the	deposits	is	primarily	controlled	by	folding	and	that	contacts	between	units	are
stratigraphic	in	origin.	S 	and	S 	are	the	only	foliations	mapped.	No	shear	zone	fabrics	were	identified	and
there	is	no	evidence	that	bedding	has	been	transposed.
Fig.	3.	Geologic	map	of	the	2020	XY	region	field	area.	Stereonet	of	all	bedding	data	collected	in	mapping
area	is	shown	in	the	lower	right	(lower	hemisphere	projection,	equal	area).	From	Kamal	and	Hickey	(2020).
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