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Discussion East of the Macmillan River and local to the Tom deposit, an early stage of deformatjon iqMlecc
nized. The timing of this deformation event (D1) is poorly constrained. Previous regional mapping west of the Macnilla
river indicate that thrust faulting in the north block cut F2 folding prior to the emplacement of Cretaceous dykes, plhc-
ing a minimum age for D2 deformation as Cretaceous (Willms ,et al, 2020).

Introduction Background

The supercontinent Rodinia underwent protracted extension and rifting in the Late Neoprotefozoic to
Early Cambrian resulting in the formation of a passive margin on the northwestern margin offthe new
Laurtentia continent (Nelson et al., 2013). During this time, the Neoproterozoic to Lower De\JJonian

Paleozoic Selwyn basin formed as a large marine depocenter along the northern Laurentianjpassive
margin in what is now central-eastern Yukon. The Selwyn basin was bound on its eastern mprgin by

Stratiform Pb-Zn orebodies that make up shale-hosted
massive sulfide (SHMS) deposits account for 40% of Zn
and 60% of Pb reserves globally (Tikkanen, 1986).
SHMS deposits form at shallow depths and low

temperatures in reduced sedimentary basins from upwgelling
hydrothermal fluids that circulate through the
sedimentary sequence scavenging metals during extension.
The structural geology of basin genesis along
synsedimentary fault conduits is crucial to understanding
the formation of Pb-Zn-Ag shale-hosted stratiform sulfigiégure 1: The Macmillan Pass is located in fhe

The relative timing of movement between the Eastern and Tom Faults is poorly constrained. If the Eastern Fault whs r3
active, it is likely that northern most extent of Tom East has been truncated, uplifted and eroded. Conversely, if thg To
Fault was rst active, the continuation of Tom East may be displaced down to the north, in the subsurface where simila
stratigraphy and folding occur (Fig 8).

The Panhandle Fault has red pervasive hematite staining of fault gouge and nearby rock units resultant from groufpdwa
ter circulation. The fault is exposed at surface over several kilometres. The fault o sets the 1km thick package of tije

. . . Yk he Northwest Territori i i i ' i Fuller Lake member to a resultant 300m section to the southeast termed the ‘panhandle.
deposits. Fluid circulation is dependent on faults to prov;ﬁ' ?Eenggltntmi nit(;rto wafj;S%rir\llt:rnes borde de_posned over Sel\_/vyn B_aS|_n strata. T_he Macm_lllan Pass SHMS depos_lts are host_ed in onepuch P
tical permeability across otherwise impermeable : Mid-Devonian to Mississippian extensional basin. Back-arc related sedimentation in the Selyyn _ _ _ 1
vertical permeability p basin ended prior to final accretion of the peri-Laurentian and Insular terranes to ancestral North The Tom Fault is a near-vertical normal fault and trends almost due north for tens of kilometres. It o sets both the Jom

sedimentary layering. Defining the fault architecture of a basin is a critical step in reconggructi
basin geometry and identifying prospective areas for SHMS mineralization.
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East and Tom West to the south of their extents. Stratigraphic displacements across the fault indicate total displacgme
less than a kilometre. Contrary to previous interpretations, we suggest the Tom Fault is a Cretacous structure unrdlated
to the mineralization at the Tom deposit.

America in the Middle Jurassic (Nelson et al., 2013).

The Selwyn Basin, Yukon, comprises a sequence of clastic sedimentary rocks that host bever |Continued subduction and plate convergence through the Jurassic and Cretaceous resulted]in the
large SHMS deposits, including the Tom and Jason deposits of the Macmillan Pass ared (Fig. 1C:ordillerf_;m orogeny. Withir_l the Selwyn ba_lsin this orogeny is expr_essed as a foreland fold arjd t_hrust
(Abbott and Turner, 1991). These deposits are hosted in Devonian strata that have beer] extet _belt that is up to 130 km wide. The Macmillan Pass SHMS deposits occur at eastern edge of this belt,

The timing of the Eastern Fault and Panhandle Fault is poorly constrained. Further investigation is required as theforie
tation of these faults is similar to regional Devonian structures, diamictite is proximal to the Eastern Fault, and uid

sively folded by mid-Cretaceous crustal shortening west of a transition into a temporally equivalent fold and thrust belt in Mackenzie platform stgata. Figure 3: Photo looking East at the Tom West, Tom East and Tom North deposits. Cross-section lines A-A’-A” and B-B’ are shown. The green and red boxes relate to gure 7 and gure 9, respectively. (Tom North projectedl td tReyawesféca) complex area of polyphase deformation. F1 folds are tight and upright, overprinted by ¢ppfjovement is spatially associated with the Panhandle Fault. Is it possible that these faults were feeder structures f@r
' upright F2 folds and a weak F3 buckling before returning to monoclinal layering to the North. mineralization?
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thesis “Structural reconstruction of the Cretaceous|
Macmillan Pass fold and thrust belt, Selwyn Basin

MMPc MACMILLAN PASS Conglomerate: Resistant grey weathering, massive chert-pebble conglomerate v Macmillan Pass
siliceous matrix and minor coarse sandstone and mudstone interk members

Three major fault structures have been identi ed in the area of the deposit; the Easter

MMPs MACMILLAN PASS Coarse Sandstone: Coarse grained chert lithic arenite, silt and mud interbeds. Pu
s

z g e fault, Panhandle fault, and the Tom fault. The Eastern and Panhandle faults are near-vjrtical Yukon: Identifying Devonian ore-forming structurey.
g A g M’\::ll MACM-ILLAN PASS Lower Pinstripe: sandybagndgwithpervasiveankeritéalteratic Y reverse faU|tS dlpplng tO the northeast The Eastern faU|t |S Slgnl Cant aS |t |S thOUghtt QUInton graduated Wlth hIS BSC Major in GeOIogy
— fo;ﬁm ASS Vocanis truncate and displace the northernmost extent of Tom East. The Tom fault is an extengve, from UBC as a varsity rugby student-athlete in 2038.
' [Figure 5: Stereographic projections with best t foliatons and fold axis shown. vertical, north-trending structure thought to be a post-Cordilleran folding with little loca Dur:(ng his undergraduate d_egLee, hi was able to
P . . . g
Upper Silurian to Middle Devonian Folds range from very tlght, Steep folds that plunge SOUth, to open, doubl movement. wWor COnS_ecutlve seasons int EYU on Qn variouy
. 2 [BAR] saPPeR Formation: - Lo . : ore deposit types, and has continued doing so for
g g plunging folds often resulting in metre scale dome-and-basin structures (Hig _ _ _ _ _ _ the last ve years
: : Middle to Upper Silurian Road River Group 7). S1is weakly present in areas, and completely absent in others, being Strain accommodation varies owing to heterogeneity between rock units. Competency In undertaking his thesis at UBC, and as the 2019
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steep North-South near-vertical fabric associated. : : : For questions please email: Qwillms@eoas.ubc.c?
m Fault. Figure 8: Surface exposure of units 400m North of B-B’ inset. Note the homoclinal folding to the East of the Tom Fault. Timing of fault movement between

Figure 2: Geological mapping of the Tom deposit. A number of faults are seen, with the most signi cant being the Eastern Fault, Panhandle Fault and the late To

the Eastern Fault and the Tom Fault may either displace Tom East into the sky or further to the North at depth. Antiform synform pair plunge South.




