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Figure 1. Geology of the Paleoproterozoic Amer Group and surrounding Archean terranes in the NE Thelon Basin region, after Calhoun et al. (2014),
Jefferson et al. (in prep.), Young (1979), Patterson (1986), Tschirhart et al. (2013a,b,c,d, 2014, 2015 and in prep.) and Fig. 3. Neoarchean supracrustal
assemblages include Half Way Hills (AsHW), North Meadowbank (AsNM), Pipedream (AsPpd), Rumble (AsR), Amarulik (AsAmr) and Marjorie

Hills (AsMH) (Fig. 4). The Amer Group is compared to the Ketyet River group in Fig. 2 and to the Montresor group (Mont. mag-1) in Fig. 3 legend.

The Montresor, Amer and Ketyet River belts are D2 synformal klippes of isoclinally folded and thrusted (D1) 2.3 to 1.93 Ga quartzite (Q-1 to 4 and KQ-1 to 3) to feldspathic mudstone,
with local dolostone and porphyritic tholeiitic basalt (5ml-1+2 and K-B). Feldspathic siliciclastic strata (Itza-1 to 3) coring major synforms records only D2 and later structures. The
Garry Lake Syncline (Miller, 1995) resembles the Montresor belt in stratigraphy and low metamorphism. Three igneous suites dominate. The 2.6 Ga Snow Island Suite (SIS; Peterson et
al., 2015c) comprises mafic phases (M-1 to M-6) inferred from deep aecromagnetic highs and outcrop (M-1); domal magnetic highs interpreted as mafic roots of differentiated granitoid
plutons (SIS-1, 2, 5, 6 and 8 exposed, undelineated SIS3and 4 inferred beneath Amer Group, and SIS-7 beneath Thelon Formation); and magnetically translucent klippe (unlabelled pink)
over other Archean units (Thomas 2012; Tschirhart et al. 2014, 2015, in prep.). The 1.83 Ga Hudson Granite and Martell Syenite (Peterson et al., 2002; Scott et al., 2015) form
widespread sills to laccoliths, e.g. Schultz Lake Intrusive Complex (SLIC, Miller and Peterson, 2015) and local plugs. The Kivalliq Igneous Suite (Peterson et al., 2015a) comprises tilted
bimodal ~1.75 Ga Pitz Formation volcanic rocks (PvcPK) exposed only south of Aberdeen Lake, the Nueltin Granite (NIt-1-4 inferred plugs coring subvolcanic gabbro rings and NIt-5
exposed rapakivi granite), and dykes (McRae Lake and Thelon River swarms). Flat-lying Thelon on tilted Amarook formations unconformably overlie geophysically extrapolated units
described above (drill and seismic depths to unconformity after Davis et al., 2011). Faults were reactivated during development and mineralization of the northeast Thelon Basin and
delineate the Sand Lake Horst (SLH), Aberdeen Sub-Basin, Turqavik Horst (Tur-1,2,3,4A,4B and 5) and Schultz Lake Graben (SLG). Major faults (thick lines) from NW to SE are the
Slave-Chantrey Mylonite Zone (S-CMZ), Sand Lake Mylonite Zone (SLMZ), Amer Mylonite Zone (AMZ), Wharton Lake Fault System (WLFS) that is linked to Turgavik Fault Zone
(TFZ) which in turn splays NE into Meadowbank River thrust (MBRf), Meadowbank River deformation zone (MBRd), and Thelon Fault (TF) which right laterally offsets the Granite
Thrust (GT) which in turn truncates the Half Way Hills Thrust (HT) (Tella, 1994; Pehrsson et al., 2013; Peterson et al, 2014; and Jefferson et al., in prep.).

2. Correlative stratigraphy of the Amer
and Ketyet River (southeast part of Fig. 1) groups

PsiTB Thelon Formation (conglomerate & sandstone: lower
P-coTB1 e ceoeced Comensiand Group, upper Dubawnt Supergroup) ~100 m

PVePK: (Wharton Gr. volcan Multiple up , =
o . Volca conformjg;,
PsiAk: Amarook Frr NiC rocks only south of Aberdeen Lake)m”ms ’\’\'\'\'\—\,\,\ i
(lower Wharton Gr) 2000, | bocal conglomerate + aeolian sandstone | o enene oo = PP,
2B. Ayagaq quartzite deformation, Amer L. south section;
Previous Amer Amer Group, Deep Rose to Amer lakes : : sketch from photograph looking NNE, station 10JPC010.
Group codes:  After Young (1979) ﬁ‘;g'tonta' F,’a'eOPrOtglmzo'C
[thotectonIC assembDblages, .
(;rggi) P?;[tggic))n Psi-lA: Itza Lake formation; <1.9 Ga: Rae domain : Ketyet River group, Schultz Lake to
intercalated red\grey feldspathic lithic sand- e Meadowbank River and Whitehills Lake areas
not S after Rainbird et al. (2010) L
PAfs mapped stone & desiccation-  Re After Rainbird et al. (2010)

d .
cracked red mudstone SUbaeri) . ass Ps4 C8CeTecs0ee— Psi-TK: Tasirjuak Formation:
on polymict orthoconglomerate ©-gre, e 0 e e 5 | polymict boulder lithic &intra-

®@ O e (o)
formational conglomerate;

________________ greywacke-granulestone;

------------------- _laminated grey slate (only 1 cIeavaPe)
with lenticles of greywacke and granulestone

PAms 11d,e,f

Pafs 11a,b,c

APv, Pagb 10

=====m="="PmmTA: magnetic marker
PmsTA: Three Lakes fm. mudstone

Uncertain BT s | Black mudstone
assignment; =52 Pebbly grit to granules

mapped here
Pebbly CaCO3 wacke-grit

as Ps2

- - A

---
] - -

——————————————————————————— "~._all
. ini ..~..a ——— —— — —
T PdIAA: Aluminium R. fm. dolostone Ny 9!1.6_(' ~2.15 Ga basalt; plagioclase
not maé)ped <1.95Ga PmgRA: Resort Lake fm. mudstone Ps2 I phenocryst[s) +| chiorite clots
e hit ite. fel S -9 ___co . I\ grey pelite __—F olostone
7 = o (e e B Sonductors; U Ph B A \gicoquartz grvog. lenses
PA 6 Pam: gabbroC;\chAyg: "are upper conglomerate Pyritic paleoplacer, Th>U HMs —PymK infolds ~=::: PcuK: upper polymict cgl.+ grit
9 sill (north flank) Ps1 <23G PqzK: white & grey quartz arenite:
<23 Ga PqgzAA: Ayagaq Lake fm. quartzite: <& topographic highs & magnetic lows —» <t trough X-bedded, graphitic interbeds
sose—sie——= PscAA  <«—polymict schistose conglomerate & sericitic quartzite —» = PscK
Jcapy—mr—AVPL ____ Strongly magnetic BIF + komatiite ----.. .~ " AviPSS: Snow Is. Suite rhyolite

2 Supracrustal rocks + granitoid gneiss cut by

@ gabbro(AgbSIS) to granite (AgtS) & over- Archean
lapped by felsic + mafic Pukiq L. Fm. volcanics ~ (see Fig. 4)
(AVPL) of the 2.6 Ga Snow Island Suite

Figure 2A. Young’s (1979) stratigraphy of the Amer Group was re-confirmed and refined (left stratigraphic column) by integrated structural-stratigraphic-geophysical mapping
(Calhoun et al., 2014 and this Open File) and will be formalized in Rainbird et al. (in prep.). Reference codes for previous maps of the Amer Belt are in the left-most columns. Four
Paleoproterozoic sequences (Ps1-4) have been correlated across the western Churchill Province (Rainbird et al. 2010) and are temporally constrained as follows. The Ps1 quartzite
1s < 2.3 Ga as it post-dates the Arrowsmith Orogeny (Berman et al., 2012) although detrital zircons and pebbles are Archean (Rainbird et al., 2010). The Ps2 tholeiitic basalt is geo-
chemically similar (Patterson et al., 2012) to a 2.154 Ga metagabbro sheet in the Schultz Lake area (LeCheminant and Roddick, unpublished, in Hadlari et al., 2004) and the 2.19
Tulemalu/MacQuoid dykes farther south (Pehrsson et al., 2002). Ps3 is uncertain in the Ketyet River belt but well defined and hosts sandstone U in the Amer Belt. Ps1 to Ps3 strata
were isoclinally folded (D1) and eroded after 1.95 Ga, before deposition of Ps4; all strata have D2 and later fabrics (structural example top right). The Itza Lake formation (Ps4)
includes the earliest true red beds as well as brown and grey alluvial, and turbiditic siliciclastic strata. Ps4 in the Ketyet River group is represented by the Tasirjuak Formation
(Zaleski and Pehrsson, 2005): deep-water grey polymict conglomerate and slate. The 1.9 Ga maximum for Ps4 is from detrital zircons (Rainbird et al., 2010), and its 1.83 Ga mini-
mum is D2 metamorphism (Pehrsson et al., 2013). Comagmatic granitoid klippe and volcanic rocks of the 2.6 Ga (Table 1) Snow Island Suite (SIS) unconformably underlie Ps1
and tectonically overlap various assemblages of the Woodburn Lake group (Fig. 4) in the Meadowbank River to Schultz Lake areas (Kjarsgaard et al., 1997; Pehrsson et al., 2013).

| N

Abg, | Granitoid gneiss (Abg, ag,mg)
Av Rag, | * supracrustal rocks (Fig. 4)
" | + foliated 2.6 Ga gabbro-granite
Amg | & rhyolite of Snow Island Suite

Natural Resources Ressources naturelles
Canada Canada

In parts of NTS 66-A, B, C, F, G and H, Kivallig Region, Nunavut

\]

PmdPs3! projecte(%eneath PsiT%\\ W
projected beneath PsiTB

~ PvmFA projected beneath

3. Outcrop + remote predictive geology of the Proterozoic Amer Belt, Archean substrate, and extrapolations beneath the Aberdeen Sub-basin. See text in parts 1, 2 and 8 for explanations.

LITHOLOGIC LEGEND WITH CONDENSED DESCRIPTIONS'
(includes all map units in NTS 66A, B, G & H. Units marked by * are not in 66G & H).

PALEOZOIC (Ordovician)

AV,
W

i

E— /)

\ Undivided Archean: mainly, ASiRW.

\ projected beneath PsiliB!

(Big Island lake)

/

ndivided Archean; maimly AsiRW (\
rojected/beneath PsiTB

Fossiliferous limestone; grey, buff- to grey weathering
unconformity

EXPLANATION OF MAP CODES MESOPROTEROZOIC

Proterozoic age  Archean age

intrusive contact

LATE PALEOPROTEROZOIC

..... o P _ ‘ 6 —Egs. T T T i Dubawnt Supergroup
~ A T — S < S Barrensland Group
— T ( < / \‘\\# o Thelon Formation (<1.75 Ga; > 1.54 Ga)
4 _ ,P/h/ﬁB Hydrothermally altered (e.g. hematite) basement units

Siliciclastic sequences: undivided, upward fining
conglomerate-sandstone-mudstone, mainly alluvial

Conglomerate: locally defined, polymict, boulder to
9 pebble + interbedded red sun-cracked mudstone

Kivallig Igneous Suite (1.77-1.75 Ga; undeformed)

M DsyNK Syenite, Nutaaq: undeformed, peralkaline, undersa-

Wharton Group (<1.79-1.75 Ga; undeformed): includes turated to slightly quartz-normative, with microcline.

extrusive components (PK) of Kivalliq Igneous Suite PdbAK  Diabase dykes, Amer swarm (170-180°); inferred
———— only from curvilinear aeromagnetic anomalies.
Agts * Volcanic, epiclastic and siliciclastic rocks, undivided. PdbTK: Diabase dykes, Thelon River: 060-080° sets, axial to
~ 7 77 Marjorie-Tehek & Amer belts, parallel to Thelon Fault.
RitzlEormationyy , I . PdbMK: Diabase dykes, McRae Lake: 015-040° swarms, 4
_— *-prK Volcanic rocks: feldspar porphyritic, undivided mafic to ———= core (1-4) + W & E clusters, ~1000 km strike-length.

felsic + chert sinters + epiclastic breccia to sandstone. . . " " n
PgrNK Granite, Nueltin: Kspar porphyritic rapakivi granite,
Amarook Formation matrix ranges from very coarse to finely crystalline.

_ Siliciclastic rocks: undivided silicified polymict alluvial SRV Gabbro, Mallery: plagioclase porphyritic, coarsely

SUPRACRUSTAL ROCKS, ages well constrained INTRUSIVE and undated SUPRACRUSTAL ROCKS

- : - PdbM Diabase dykes, Mackenzie Igneous Event (1.27 Ga, 150°);
Primary litholos Primary litholo ; ) N
Forrrrétion orgl}jnit }o r};tion orgL)jnit ———— in clusters with associated parallel block faults
i |, Group or Suite W)OPP or Suite PdbD  Diabase dykes, Deep Rose swarm (070-115°); inferred
PsiTB AqzAW ——=—=only from linear aeromagnetic anomalies.

-------- unconformity: where projected beneath the Thelon Formation, all units below are in faded colours (See 8. Remote predictive mapping) -------

Structures

Fault with mapped offset; location and extent determined by geophysics and/or satellite imagery

—

Dextral oblique-slip,

T — Dip-slip, T
ball on downthrown side

ball on downthrown side

Bedding features
L 91~ Bedding trend from LANDSAT

—L 5 Bedding strike and dip, in outcrop

------------------ = Unconformity, dots on younger side

D2 structures (approximate) associated with sub-greenschist to upper amphibolite metamorphism

—— —1— ~~~~~ — Antiform —— —*— ~~~~~ — Synform

— T T W — Thrust — — TT — — Detachment

T~ — = Trend of bedding (transposed parallel to S1) in PqzAyg from remote images

"~ ~~7 - ---v " Trend of gneissossity from aeromagnetic trends (e.g. in AgwR and Almg)
ET Gneissossity in outcrop T Bedding transposed to foliation in outcrop

D1 structures (mainly inferred) associated with very low grade metamorphism (chlorite, muscovite)

£ & Isoclinal folds, inferred, F1b/c (undivided) or F1c
Isoclinal folds, inferred (anticline, syncline); F1b
7A 7AN Thrust (defined to approximate); D1b
10 IL1] Detachment (inferred to approximate); D1a+b

Other map features

Pothole in lake sediment interpreted as fluid escape structure (?radon)
A Uranium occurrence
N\ <7

“~ - Outcrops as mapped by Young (1979) and Patterson (1981)
O OO Geology and/or gravity stations in geodatabase

Table 1. Age constraints

i CWI S White, JIG.2 Young, G.M.", Patterson, J.", Tschirhart, V.L..", Pehrsson, S.J.", Calhoun, L., Rainbird, R.H.", Peterson, T.D.', Davis, W.J.", Tella, S.", Chorlton, L.B.", Scott, J.M.J.>, Percival, J.A.", Morris, W.A.°, Keating, P.", Anand, A"., Shelat, Y., and Maclsaac, D.

sprRuiremote predictive geology of the Amer Belt and basement beside and beneath the northeast Thelon Basin

) conglomerate to fluvial & aeolian feldspathic quartzite. crystalline, anorthositic, underlies aeromagnetic rings.
/ 0 W ---------- unconformity: where projected beneath the Wharton Group, all units below have faded tones (See 8. Remote predictive mapping) ----------
mk/}_‘f Baker Lake Group (1.83-1.79 Ga; unmetamorphosed) Hudson Intrusive Suite (1.84-1.79 Ga; locally deformed)
X Siliciclastic rocks: undivided alluvial South Channel -m Granite, Hudson: equigranular granodiorite to granite;
* )
[FiEID Kazan & Kunwak formations, intercalated with CIF flows. plugs, dykes and thin to thick sheets & laccoliths.
Kunwak Formation f f e
. mai f il i Syenite, Martell: equigranular; K-feldspar has biotite
9] Conglomerate: mainly polymict, alluvial, interbeds PsyMH > 9T AT ) -
& e EEnD e [6ea] Gl e e, & hornblende inclusions; minor quartz is xenocrystic.
Christopher Island Formation (CB)
| i PbkCB Bostonite dyke: biotite-phyric, finely crystalline felzzsic
Volcanic, ultrapotassic: bimodal flows, pyroclastic 3 i REED) (e SO (MEEEE, [0 [ =11
o and epiclastic rocks; co-magmatic with shonkinite El PmkCB Minette (lamprophyre) dyke: aphanitic matrix, biotite-
§ pipes, and minette and bostonite dykes (right) that a — " phyric, local gneiss xenoliths; magnetic, high K +Th
y mixed with Hudson Granite to form Martell Syenite. 2 o Shonkinite (Snow Island): medium crystalline mafic
\ \ — Quartz-carbonate vein: continuous, metres-thick, % _sy;enlte,tfedldfspathmd I'loe.a”nlg’ squivalent t?. mﬁf‘e;‘e?
o ! Pqv a strand of the Meadowbank River deformation 2 IIEEEEIESE L) SO EREUET EERRNE LS i)k
N zone associated with dextral oblique thrust. " -----------—--— intrusive / extensional tectonic contact -------------------
..... 7% . i Kinngaaquk core complex (new name, informal)
/- Y o PR ’ = Al < N S g ‘ - unconformity . Foliated undersaturated intrusive suite: monzo-
“ = NG A ~ ._ AN/ TS e 2 Ny S LK P/ Amer Group Ketyet diorite (PmdK) to syenite (PsyK) in composition.
< s : 3 / = <o § y " g Dae > h P | ‘ River group — -- intrusive contact
vV - SIINS =S mSa Sl L = NS N e T\ \SCANA Itza Lake formation (<1.91 Ga; >1.84 Ga) Tasirjuaq formation Montresor group, upper
PO 60 ¥ . y > — ' ; =} : A Siliciclastic rocks: pink arkosic lithic sand- i-TK| Siliciclastic rocks: undivided j
P Lo 2 Psi-la | Siliciclastic rocks: pink arkosic lithic san: % |Psi-TK| Siliciclastic rocks: undivide: Mudstone to fine
Ag@" Ef /*of_\c stone; desiccation cracked red mudstone; coarsening upward succession sandstone: grey-
I,;* _E’mfgv*/ %, intraformational breccia & polymict orthoconglo- of laminated grey slate, greywacke with brown, weakly
A m's/\"*"ﬂ\ merate; some brown, grey & green graded sand- blue quartz, intraformational & polymict deformed (no S1)
------- e \“ﬂ S \_} stone-mudstone; mainly fluvial; no S1; weak S2. conglomerate; deep water proximal and unmetamor-
= Upper part may include magnetic mudstone units. molasse. No S1 but moderate S2. phosed. Well
H v \ - ‘\. ¢ ) NN TR 4 unconformity FS);Z?rizsg r;;rlmary
L0 - _,. : e ame s SR S ) ENg e EARLY PALEOPROTEROZOIC structures include
X - SN 2y 5 > -7 o = LIS ] ! = S \ — ; ; ripple drift an:
______ / 2 = S S X ; 3 A=ind ) N W’ : Showing Lake fOI'I'T.'IatIOIl small trough cross
"" - 2 52 N % v 5 PfmSA Feldspathic PmdOS PmdPs3 laminae, and
e g o ] mudstone, PmsM. | Planar laminae.
siltstone, sandstone: Mudstone, Mudstone, p M Linear aeromag-
2 —< S = = e brown-green to sal- siltstone, siltstone, MMV hetic markers (not
""" N P : \ \ Y S = A mon pink, dolomitic, |1 fine sand- fine sand- (Ps4) | in this map area)
’ I ; SOR— 3 ’ SO slate to phyllite with stone: stone: are less intense
.......... 2 5 \ transposed bedding. || yndivided undivided than those of the
----------- o SU PmmSA Oora Lake Three Lakes, Showing Lake
............. L’ Magnetic & Showing Oora Lal.<e formation (PmmSA)
---------- marker: magnetite | | Lake & Showing of the Amer Group;
\ euhedra dissemi- | | formations. [ Lake both markers track
nated along beds. formations. magnetite euhedra
. Used for disseminated along
Oora Lake formation generalized [ Used for bedding. Uncertain
pfsOA| Feldspathic | inferred inferred correlation; may be
sandstone, geophysical | map units distal equivalent of
N dolarenite top, also map units. beneath Itza Lake formation.
« arkose, quartzarenite: the Thelon
_ #@\ . grey fresh & salmon Formation .
AdiS, AGES o8> ps° 5 7 pink weathered. L I ——--UNCONformity=------------

Three Lakes formation magnetic

. kers
AgmS | Mudstone, siltstone: grey, mar
AppS PmsTA ) )
\ PP pyritic to magnetitic, slate D WINElEEe

s
&y

el S AdiS, AqdS
_BaS =\ o

to schist, differentiated S1 cleavage.

, dS \ PmmTA Magnetic marker, strong:
AgbS X = IIEEE  abundant magnetite dis-
seminated along bedding.
. i AppS
AdiS, AqdS ; PP % Five Mile Lake formation

Volcanic, mafic: tholeiitic flows, sills 1-5 m

thick & tuff. Strongly magnetic & dolomitic,
distinctive lath-shaped plagioclase phenocrysts

Ketyet River basalt, gabbro
Volcanic, mafic: see PvmFA.

PgbK | Gabbro sheet: foliated, chilled,
hosted in Ketyet River group
Aluminium River formation «PgbSK in AgwPW, central NTS 66A).

Dolostone: tan weathering, transposed Dolostone, as in PdIAA; not Dololutite: tan, cherty,
PdIAA 9 p *| PdIK mapped regionally.

laminae with meta-chert & calc silicates.

UP/K—L AgtS

Montresor group, lower

8U0Z 3)UOJA JaWY Y} JO }samyypiou :pajesedas Ajjeoiydelboab

pajeledas Ajjeoiydelboab

nae. Calc-silicate marble to NE.

lean iron formation. Phyllite to garnet schist, graphitic,
schist, no strong conductors. recessive, much is inferred be-
neath till; may include conduc-
tors, underlying dolostone
(PdIM) & quartzite (PqzM).

\ N/ sandstone, slate to schist, hosts PgcRA.

PgcRA Graphitic conductive mudstone, pyritic,
traced using Industry electromagnetic data.

pifk  Iron formation: hematite-carbo-
———~ nate-silicate, weakly magnetic.
PamA| Amphibolite sheet in quartzite, N flank Amer

Belt, sill or transposed dyke; distinct from 1 Chesterfield dykes (~070° undated, in CFZ): ;
PvmFA; metamorphic zircon 1.83 Ga (U-Pb). | ! PgbC gabbro, metamorphosed, notin |
| contact with supracrustal rocks. |
Ayagaq Lake formation
[Pcusa| Conglomerate, PqzAA, quartzarenite: * :Pouk | Conglomerate, PazK:
upper: polymict, white, pale pink & grey; upper: polymict, aed
local +/- gossan. trough cross bedded, local +/- gossan. quartz-
rippled, upper graded ’ i
PgzAA: quartzarenite bgzs withpgrap?litic OIS Qe i PgzM| Quartzarenite.
as on right i as as for PqzAA. | |lithology &
o partings; some conglo- structure
merate. Greatly as for

thickened by folding.

merate, polymict.. (dotted line) same in all 3 areas.
unconformity

NEOARCHEAN (ca. 2.8-2.5 Ga)
Pukiq Lake Formation - co-magmatic with the ca. 2.61 to 2.59 Ga - Snow Island Suite

AgtS on Ak,ifNM

NoMRDZ)
S5 I

HSAON.
PsregKt — ¢ j(
W

fo\%

N&\* A "\ OSSR [/ S [N I (N 5{ The “S” suffix below denotes affiliation with the Snow Island Tern Lake porphyry (NE-trending, cuts Pipedream assemblage):
- 4 - \ >é( /{ L }\\Q_ Suitg even though Feterson et al. (2015¢c) do_not in.clude .the AfpTS felsic porphyry: quartz, K-feldspar and plag_iog:lase
ARG ol 1%&@@\) - '4 . v B % i quKth (fﬁ = Pukiq Lake Formation as a formal part of the intrusive Suite. phenocrysts, crudely layered, local granodiorite phase.
- : SrC > \ o

vaW / \) // J 9 2 JPvmK 2\ Q \ BvfiRW *|AepPS| Epiclastic strata: thin bedded to laminated, felsic, Agts | Granite: variably foliated, calc-alkaline, generally equi-

- NN / . PqzKrG A ? — gherty, includes siliciclas‘tic detritus, !ocally amphibo- granular; weakly to highly (AgmS) magnetic. Includes
P / / ,54 litic with retrograde chlorite. Recognized along the porphyritic (AppS, previously mapped as augen gneiss)

/ 4 southeast flank of the Schultz Lake Intrusive Com- & granodiorite (AgdS) phases; forms deep highly

,/ plex. Contacts undefined: in some places may include

N magnetic plutons & magnetically translucent sheets.
AgwPW, in other places may be mapped as AgwPW.

e
¢ o

Dubawnt River syenite: hornblende rich, moderately to strongly

Volcanic, felsic: Plagioclase-orthoclase-quartz phyric foliated (L>S). straddles Dubawnt River in 66B. High
BVIPS] facite to rhyolite, lapili o ash tuff. Highly variable il 5YDS magneﬁ(c sus)éepﬁb”ity and high K+ U + Th2 9

Y strain, up to folded slivered L-S tectonite intercalated

ﬁ AvVfPS
A

N
tectonic contact

’ < - _ B with PqzK at scales of metres to millimetres. F¥J) Diorite & quartz diorite (AqdS), foliated, magnetic; com-
\ f r . q .
& : y "% AVMPE Volcanic, mafic: aphyric to equant-plagioclase-phyric mon matrix forlagmatlte at pluton contacts. Orb|cu|af
, o P \ <. !{ \ tuff & flows with silicious flow-top breccia. Intercala- diorite (AdoS) is southeast of north Meadowbank River.
L : /A-‘ AvaS\ | J ',P :\% f ted with AvfPS along the southeast flank of the Amer AgbS Gabbro, medium crystalline, foliated, highly magnetic.
% ; &3 i - o ~ y N 7 ‘Al Belt. Lacks the carbonate & amygdules of PvmFA. Includes ultramafic rocks (AumSIS) of uncertain origin.
. V \' o) 4«,

; K S
e fk - f
ar ,At‘tb,:%
AvfPS
v ! S0
= 1)
< R

-------------- Marjorie Hills assemblage (major detrital zircon peak at 2672 Ma, small peak at 2628 Ma, no older zircons) ---------------

* Paragneiss (metasedimentary) and orthogneiss, undivided, interlayered on scales of 1 to 100s of metres: a distinctive lenticular
fabric comprises intersecting layer-parallel & oblique foliations. Graded beds 5 to >100 cm thick are visible in clean exposures &
cut iron formation samples. Minor thin, finely crystalline mafic & felsic sheets may be sills, transposed dykes and/or metavolcanic
rocks. Hosts the 1.83 Ga Schultz Lake Intrusive Complex but not the 2.6 Ga Snow Island Suite and Pukiq Lake Formation.

,, g
.......... > % } 2/
N

% Aifm Iron formation: interlayered magnetite, sulphide & silicate facies (garnet - amphibole - meta-chert) with moderate to strong linear
- — aeromagnetic anomalies distinguished from those of dykes by greater intensity and curviness, structural trends & outcrop data.

tectonic contact

------------ Woodburn Lake group (informal) comprises 6 informal supracrustal assemblages -------------
Amarulik assemblage (detrital zircons >2.68 Ga)

AgwAWw| Greywacke: 10-40 cm rhythmic graded beds topped
by schistose metapelite. Wacke is medium-coarse
grained, feldspathic, lithic with blue quartz eyes.
Intraformational breccia, polymict orthoconglomerate
and iron formation distinguish subunits.

AifAw Iron formation, banded chert-magnetite-silicate,
———— moderate to strong linear aeromagnetic anomalies.
Epiclastic, mafic: laminated volcaniclastic wacke
L AemAW D ;
- amphibole porphryoblasts: grey-green; laminated .

AqzAW| Quartzite: sericitic, feldspathic, metre-scale beds,
structurally thickened west of Tehek Lake where

intercalated with wacke & mafic gneiss.

AcgAw| Conglomerate: quartz pebbles in muscovitic
quartzite matrix, intact framework to dispersed.

unconformity

_—

%.

¥ —_—

o Oerl)

Pipedream assemblage (detrital zircons >2706 Ma) | Rumble assemblage (undated)

Siliciclastic rocks: thinly graded feldspathic lithic i Siliciclastic rocks: greywacke & mudstone hosting
greywacke, 10-20% pelite (AgwPpd) interbeds, ! AifRW; locally includes intermediate to felsic volcanic,
local graphitic conductors (AmgPW). | volcaniclastic rocks. Metamorposed to lower amphi-

AmgPW i - : bolite grade, locally to garnet-sillimanite-K-feldspar
* 20T Mudstone, graphitic: grey, pyritic, conductive. assemblages. Geophysically inferred units may be

ASiRW? , J g ’ Z il s é 4 P~ .
‘ » - | ) 5 - » - R £ 1% N A\ i Mag. 2= Iron formation: chert-magnetite-pyrite-silicate; ' covered by sheets of AgtS.
y 7 : ¢ 5 L g . —— S rem X Y i o/c —=mme=— highly magnetic, includes some ultramafic rocks.
0

\

AifRW Iron formation: garnet, biotite, amphibole, chert-

magnetite, locally sulphidized; may include

Epiclastic mafic siliciclastic: quartz, plagioclase &
g 3 =g magnetite rich ultramafic rocks.

lithic grains in a medium-dark green matrix of
chlorite, biotite and/or amphibole; bedded.

Gabbro, diorite, mafic schist & amphibolite: highly
* el deformed, medium to finely crystalline dark green.

Volcanic, mafic: mainly amphibolite, may include
some weakly metamorphosed AvmPS. Lacks the

carbonate & amygdules of PvmFA. Geophysically
inferred units may be covered by sheets of AgtS.

pajesedss Ajjeoiydesboad

Volcanic, intermediate: undivided intermediate to
felsic tuff, epiclastic wacke, mudstone, pebbly

@) arenite, local coarse debris flow deposits; schistose. \ -
! AumRW;

Ultramafic rocks: massive crystalline to locall
These locally host auriferous AifPW. 4 y

schistose, highly magnetic. Includes porphyroblastic
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L o | Fiyphis coaerilegee imching ferolie pocable
// X/ - < s i £ ' : orthoamphibole & olivine. Some outcrops display
i - i ! possible relict pillow & polyhedral joint structures &
AgtS / /-A/ KJ_\F j}f,‘i’,:?; tgtr%c?:?; ggnsssjlt\,{:r:%]lcﬁ;yséﬁ?s’t?gﬁj et?éamlome, E olivine cumulate textures. Includes some pyroxenite
‘\\ on T serpentine, magnetite, Fe-carbonate) +/- AifPW. ! (possibly AdiS) & AifRW.
\\“ A-/%'AS'RW \/\ tectonic contact
5(/\ (2 1\& \\\k ) North Meadowbank assemblage (2.72 Ga) Wading assemblage (undated)
T SK ’ ‘ / Q @/ r < \ AgtS | Volcanic, felsic: quartz-plagioclase-phyric tuff to o Greywacke +/- felsic to intermediate possibly volca-
- H \\ = - | / \ D = 97\*’15‘W //On breccia finely crystalline matrix; + epiclastic lense d nicl:a_stip_ rocks & magnet!c.AifV\./W; quartzofeldspathic
\ WAV 03 ﬁ o Q/f =z \\\ /i/ Amg AgtS on PgrH (AvfeNM) on peninsula into the Meadowbank River. to biotitic, local garnet-sillimanite-K-feldspar meta-
\ /\\/ =~ \ - } KX/‘ \ A == AifNM  Iron formation: magnetite, sulphidized. Linear - g;:_ﬁzt‘;:z;f:zﬁ::izi E:) sntgift'reng:fz:;aé o bodies
)/ - ] Z paalecronaseetichighslikevinciudeiiomatite trend congrueﬁtly with extrusive volcanic units.
. . . . ) [ AKNW | Romatitefhasaiickomatit foca lylporpyoblastiy [Afiww| Felsic to intermediate volcanic rocks: plagioclase
e . Outlined on the western edge of Fig. 1, a sub-horizontal D1 isoclinal Taonetc, massive 1o loyoras fow with spmirox. ~ Phyrio & lapilltuff, & epiclastics lack quartz
. . . . polyhedral joints, breccia, pillows, and schist. AifWw ligi formatl;:_un. chert-rlpagrj?(’etllteﬁ%Uca(tje,Lst{ongl;l
I I n I I S reCU m e n O S fold of 2.6 Ga rhyolite (AvfPS; @ in Table 1) and Paleoproterozoic Gabbroietextured mafic to ultramaic rocks: strondl (OUCTOP* sontinuous fram AVIWWY to AqwWWWW: may include
abbroic-textured mafic to ultramafic rocks: stron ;
] quartzite (quAA) Cored by Carbonaceous iron_rich S|ate_mudstone magnetic, medium grained r_nassive with prisr.natig:gy aeromag.) yltramafic rocks;.coincides with-grav.ity high.
. e o . . — amphibole, rarely schistose; locally mesocratic with [Actww | Cherty tuf, fine grained to aphanitic, thinly bedded,
101°30W — 101°15W 101°00W (PgCRA) and sandstone (Pfq RA), are Separated by a hlghly strained ’ =7 Aogrt‘S gIrf;i?t?crczif:lcs?gsxizstél%?;lzg?;tgllﬁa?Qicclyiviisp‘ﬁds intercalated with AmiWW below and AifWW above.
p . - . . . . . A i Mafic-int diate flows, tuffs and epiclasti ks:
u /ST ; ‘ ; portion of that rhyolite from underlying weakly foliated granite (AgtS). /" AifssipW and on fractures are common near contacts. fine grained plagiodlase phyri, local pilows, amyg-
SN AsiRV / . . .. . e dul d medi talli bvolcanic intrusions.
—_ o ~ \ O ———— —— 2 ilometers Map codes are as in Figs. 2 and 3. This inset map is based largely S/ Maseive o foliated o schistose.
: Scale 1:50,000 on the distribution of units shown in Figure 17.2 of LeCheminant et / AgtS 7 tectonic contact (HW thrust over Ppd & Amr)
......... : Nt , p— % al. (1984) who measured stratigraphic sections and recognized / AsiPW P Half Way Hills assemblage (2.74 Ga)
""""" - ; v recumbent folds. Their individual strikes and dips were not used in \ . A = I S veworked uf 1o voleanic roywacks &
-------- / this interpretation because upright tight to open F2 folds created SN Y Va ¢ / VARSI / Mg ey o peely
. . . ; . g . : Ry s | &40 Agts Iron formation + carbonated komatiite, undivided:
\ N - // . highly varied structural orientations (site visit by first author in 2012). Y 2 % 7o /L on T e wostiats i Ao
\ % (informal) \ Undivided Archean;j mainly Asiaw Q - : Instead the overall structure is deduced from mapped enveloping N \ Aif+siPW_~" Aem+ifPW DUCTOp horoerel ointed with Chiorit achist fucheite
prejeeieeibencahiEeine 5 O surfaces and the overturned stratigraphy from 195 to 187 lakes - P N aaerw quartz net veins; in 2 horizons.
[ » I together with LANDSAT imagery, aeromagnetic data (Tschirhart et \\ -7 2 I o e e e o
_ 4 BraRAG al., 2011a), structural style from Calhoun et al. (2014), and new Q\ | T, (non-magnetic) [ Volcanic, mafic: mosty pillowed, dark green, finely
Xl =l & S knowledge of 1.75 Ga igneous rocks and associated magnetic ring i Srhyysrtii'."fgé;p:eﬁ'ccatrgffg 'fgﬁggfanrwitr?ogltaugf'fo(cs'fr?izt)
e ‘ s structures in the KIS (Jefferson et al., 2013; Peterson et al., 2010 A i chlorte-carbonate-epidote +/- quartz-feldspar
o ] % ) ! ! . ? ’ — / unconformity or tectonic contact
SN 3 ; 2015a). The 2. AvfPS is though -magmatic with th AV
oo 0 53) ©2.6 Ga . S S t oug tto be co ag at c t t € ¢ . - NS NS ARCHEAN, UNDIVIDED (separated or in fault contact; all but Agp, AanCF and Ago underlie one or more of the above units)
underlying AgtS that is contiguous to the northeast with a similar VS SR T AAW N Akutuak River gneiss (2.722 Ga) Chesterfield Fault Zone (CF)
. . . . . o B hi-mag = * Tonaliti iss: rtz Granitoid iss: 7-20 km-wide,
g . granlte dated as 2617 + 20 Ma (Flg 1), both be|ng included in the (oreg) Sanning tonalite (2.87 Ga ?inherited) d‘i)or:-?té 'tf,gb'?g'ﬁ; g::xoqdﬁrit;ye St;zn;&ls_%?:;:g, ENE[E E’.'sf;iking,
y - o . . . . g . Tonalite: highly foliated, in losenges. mafic-poor. Unconformably over- * locally sheared & mylonitized,
BNk - SnOW ISland SUIte (Peterson et al., 201 5C) The aeromagnetlc rlng IS c ﬁ// /—”5 May be basement or subvolcanic. lain by, infolded with & thrust over some diorite & gabbro; metamorphic
((ﬂ in ror r P MK r non-m n | | f -7 I porH the Ketyet River group. grade amphibolite to granulite.
v geriemagneticldatal) 5 te p eted a.S gabb 0 ( gb ) ) cored by ano ag etic plugo \Q\ d @ ( *Garry Laéigsognﬂsééudqdﬂzggaﬁng ga-bi- Granulite paragneiss and/or Kramanituar Complex outlier?
Y Nueltin Granite (PngK), drift covered but anaIOgOUS to the Mallel’y N qz—fs paragneiss, amphibolite, tona- g;ﬁ‘i];fa%rilzl_sgzr?]é?_i'::g;’:ﬁ:ggilé * Anorthosite, anorthositic gabbro.
Lake ring structure of Peterson et al. (2014, 2015b). The well A= lite, augen granite, and migmatite. gy?ersthinegriﬂnilte./?logg'& . Granule orthogneiss: complex S of
i . . -~ T~ : o . etween Amer Mylonite Zone m Y,
\ exposed quartzite (PqzAA) ranges in thickness from 20 to 150 m. \ . . B raraiar, o magnlic, 3 lscales: & northeast tip of Amer Belt. dionte, tonaiie, rancdiorte, andlor
Undivided| Archeansimainly ASIRW \ e The stratigraphically overlying ferruginous fine siliciclastic unit ! . T ryietieii buidviubir S e ot e 91 hypersthene granie; age uncertain
projected beneath|PsiTiB o s - i i i AgwHfAw metatexite / diatexite, unclassified Augen gneiss: quartz-diorite to quartz-
445N i aeromagrgtic data) (ngRA) is 50 to 80 m thick. Neither Cherty dolostone (PdlAA) nor e "Abg | Banded gneiss: tonalitc, granodioritc granitoid gneiss, mylonite, para- monzo?ite, K_fe|(jt§bpﬁr akjﬂgen-' L?V(\;
1 ~ 1 - AN hibolitic, mi titic & || Il iss, fi i | Ily A magnetic susceptibility. May include
basalt (PvmFA) are present. The fu['ther overlylng_ 300 m thick grey N ) {\\\ o thor” ettt Abg and AppS (Snow Island Suite).
green mudstone and greywacke unit may be equivalent to the Three = N
PvcPK H - 1. Stratigraphic references keyed to units in Figs. 2 & 4; integrated in Section 8. Details in <<NE-Thel_MapCodes.xlsx>> included here digitally.
/:/ T La keS format|0n (PmdS3Lk) A brown Sandy dOIOStone may repre ‘ Map units & faults were projected beneath surficial materials, PsiAW & PsiTB with the aid of geophysical modelling (Tschirhart et al., in prep.).
98°W ! ! ! sent the dolomitic marker in the Oora Lake formation (PakOA) 96°30'W 2. Bostonite dykes yield total counts/second of 50-500; most other units are 5 to 25. Spectrometer assays range from 0.5-6% K, 10-50 ppm U &
30-200 ppm Th (GR320, GR135 and RS-230). The high Th/U ratio of PbkCB is interpreted as a primary magmatic feature (Peterson et al., 2011).

Recommended citation 4 Institutions represented by co-authors:
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5. Structure,main showing area, NE Amer Belt
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geophysical model from
Tschirhart et al. (2013d)
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NW-trending “Mackenzie” faults truncate
curvilinear D1b thrusts folded by D2

6. Geophysically constrained block diagram of the NE-Amer Belt Oval
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Geophysical block model combines an uncon-
strained inversion of residual magnetic intensity
(RMI) with modeling of a ground gravity profile
(6 NW-SE on Fig. 3); densities (d=) from repre-
sentative hand specimens; from Tschirhart et al.
.......... (2013). Most magnetic and gravity highs are
\ ------ spatially coincident. Geological model (after
................ Calhoun et al., 2014) is one of many possibili-
T ties that respect outcrop and geophysical data.

patterns of high resolution aeromagnetic data & structural styles observed in NE Amer Belt outcrop (after
Area 2 of Calhoun et al., 2014). Multiple alternative map patterns could be plausibly generated to fit the ]
primary data. These patterns guided further interpretations and extrapolations mapped in Figure 3. 1=
A) Simplified map of area outlined in Fig. 3 selected to construct orthographic block projection. ‘
B) Orthographic block projection looking N, inclined 30°. Interim base map plotted at 1:25,000. SE edge
is parallel to the NE-trending Medial zone late faults and 070° PdbTK. Some late NW faults were
removed in order to reconstruct D2 deformation in three segments. Highlights: « Non-coaxial F1b folds
(sheaths); » F1 vergences (pre-D2): F1b = NE, F1c = SW; - Facies changes suggest MZ was syn-
depositional; * MZ may include extensional D1 detachment; « MZ was reactivated as D2 thrusts and
porpoising folds; « MZ dextral oblique after 1.75 Ga PdbMK and 1.27 Ga PdbM.
C) Reconstruction at common crustal level with post-F2 normal faults removed i.e. a constrained cartoon.

Depth (km)

&

D1b thrusts iz 40 7 . ® . This interpretive geological cross section (line of section marked on SW corner of Fig. 3) is
involve 330 - e * ¢ S partly constrained by a detailed gravity transect from 7.NW to 7.SEg (Tschirhart et al., in prep.).
C. 4 basement 3 20 L v * Black dots = measured magnetic * Interpretation of the structural style was guided by linear aeromagnetic anomalies, consistent
' ) § 10 E| ®e anomaly interpreted as representing a deep-seated * e . with Fig. 6 as well as up-plunge fold patterns mapped in outcrop by this project and by Young
= E Snow lIsland Suite granite (Asg). Magnetics not included in modeling. ~ ® o (1979) some 30 to 50 km northeast of, and along strike from, this section. The major folds
include both F2 (flat-bottomed synforms and peaked antiforms) and re-oriented F1 (very tight
T , Gravity anomalies related to densities and shapes of the underlying rock units. isoclinal structures previously recumbent). Although the southeastern-most quartzite limb
('Er’ E RMS error = 0.402 exposed in outcrop is overturned and dips steeply toward the southeast, the interpretation here
> 0 == - is that Section 7 cuts across the core of the major F2 antiform such that units here dip steeply
32 - = northeasterly approaching the closure. The F1 isoclinal traces included here are figurative to
- > Lo m outcroV;:)Jgiivres D1a depia . D1Ia+b detSChment ® , 1 Black dots = measured; solid line = modeled; red dashed line= error . illustrate that units have been structurally thic-
 SnowingiEa el _ L along carbonate - ) kened. Vergences of D1 structures vary due to
direction of 038° when F2liemoveal(Eiaten R slate interface 70'NWAmer ltza-2  Amer Q3+5mi2 (Quartzite ridges Amer |tz;,-éS§Eg PSiAW Amer Q4+5mi-3 ' "SE  sheath folds and the section being oblique to the
) . o —_ PsiTB(2.50) sl psiia PsiTB (2.50) * NE-transport interpreted in Fig. 5. The primary
Figure 5. Interpreted locations of D1a detachments, D1a thrusts & isoclinal folds of D1b & D1c from & PsiA “E ‘ units, e.g. Ayagaq quartzite (PqzAA), may have
N

(2.65)
: been only in the order of 100 to 200 m thick (Fig.
2). The Amarook Formation conglomerate and
sandstone (PsiAW) may have a wider spatial
distribution in the subsurface than shown here
and in Fig. 3; this conservative interpretation

I
F2'trends -

Possible_% projected o extrapolates a reasonable distance from those
er”j ‘Ttl‘jacrgp - i localities where contacts have been documented
SIS 3 (AgtS: density 2.66) pthEg g in outcrop and drill core. Major belt labels (e.g.
i Q4+5ml-3 ) denote belts designated in Fig. 1,
Vertical Exaggeration = 4.34 | the quartzite ridges (Q3, Q4) marking major F2
1o Distance (km) 30 40 50 antiforms and Itza the major F2 synforms.

fine planar & cross lami-

o % - Resort Lake formation Ketyet River grey schist

on..-— e . oo

/ / g : Mudstone, grey: slate to
[\ _ /"fsiF(\"W v‘\é /j ; [RERTY Mudstone, graphitic: dark grey, + immature hed Mudstone, grey: graphitic, local PmgM R4 grey.

Map| Age (Ma) | Method/ Rock type Geographic Map References
# + error mineral (suite) location code
444 + 4 | Paleonto- Limestone: Outlier on Thelon Bolton and
@ (late upper logy finely Formation, about Ols Nowlan
Ordo- (macro crystalline, 55 km north of (1979)
vician + micro) soft, flaggy Aberdeen Lake
1751 U-Pb Rapakivi Northern Amer PgrNK ' |Tella (1994), Peter-
+5/-3 zircon | granite (Nueltin)|  Plutonic Complex son et al. (2015a)
@ ~1774 U-Pb Granite to Southern Amer PgrH, Tella (1994)
zircon syenite Plutonic Complex PsyMH Re-set?
na ~1800- | K-Ar bio- Foliated NE of Ukkusiksalik Amg, | Tella (1994 map
1700 tite, hb. | granitoid (AMZ) | Lake (but not plotted) | AgtS | transect + table)
U-Pb Amphibolite North-central Amer Bleeker and
@ ~1830 zircon, sheet; zircons Belt, upper part of PamA | Hamilton (unpub.)
metam. parallel fabric Ayagaq quartzite 11JP526
@ 1835 + 1 U-Pb | Massive granite| Small plug NE of PgrH Roddick et al.
monazite (Hudson) Amarulik Lake (1992) 91HSA-12
1850 U-Pb Quartz NE corner of 66H, Tella
@ +30/-10; | zircon; syenite south of Amer PsyMH (1994)
1833+ 32| K-Arhb. (Martell) Mylonite Zone
U-Pb Pink illitic Outlier 1.96 km SW | Psi-IA Rainbird et al.
<~1900 | detrital |feldspathic lithic| of Showing lake, (Ps4) | (2010) z8985
zircon | arenite, S2 only mid-Amer Belt * /04RAT036
U-Pb Pink illitic Fault sliver extending | Psi-IA Rainbird et al.
<~1910 detrital | feldspathic lithic| from outlier 1.87 km (Ps4) (2010) z8983
zircon | arenite, S2 only| NW of Showing lake /04RAT033
U-Pb Carbonaceous Narrow synform PmgRA?| Rainbird et al.
@) | <1950 | detrital |quartzite (?Amer|  along SE flank of | (9ps2 or| (2010) 7806
zircon /?Montresor) Sand Lake Horst ?Psd) /98RAT026
U-Pb Tan feldspathic | Core of northeast 2Psi-IA Davis (unub.)
<~2040 detrital |lithic sandstone, oval synform of .’7P 4 210511
zircon turbiditic Amer Belt (*Ps4) | 1{0JP009)
<~2060 U-Pb Red feldspathic| Down-dropped block Psi-IA Davis (unpub.)
@ (two detrital lithic arenite, |in Amer Mylonite Zone Psd z10513
youngest) | zircon | alluvial, S2 only| W of Amer Plut. Cpix. | (F54) 10JP056
<~2580 U-Pb Quartzarenite Southwest-central PqgzAA Rainbird et al.
detrital zr. | 98RAT033B Amer Belt (Ps1) (2010) z7807
U-Pb Granite clast | Ukalik Lake synform, PcgK | Davis(unp.), Pehr-
@ <~2620 zircon (AgtS) in basal conglomerate (Ps1) | ssonetal. (2013)
conglomerate on Neoarchean z8405/PQB37-04a
2581 U-Pb | Dacite porphyry| Akilinig Hills klippe, LeCheminant and
@ +10/-9 zircon | between granite Sand Lake Horst AvfPS | Roddick (1991)
(discordia)| and quartzite (Fig. 8 inset) z697/83LAA-T188
2608 U-Pb Foliated quartz | SW Amer Belt east of Davis (unpub.),
@ +0.8 zircon eye rhyolite Itza Lake, under AvViPS 210910
(Pukiq L. Fm.) Ayagaq quartzite /11JP517A02A
2609.1 U-Pb Foliated quartz SE of upper Amer Davis and Scott
+13 zircon | diorite to quartz Lake, south of AqdS | (unpub.) 210488
monzonite Ayagaq quartzite /09JP030B02
2612 U-Pb Weakly West of 3rd Portage Roddick et al.
@ 14 zircon | foliated granite Lake, 66H1 AgtS (1992)
(klippe) 91HSA-1,2
2617 + 20 Weakly Deep Rose Lake LeCheminant and
Ma; 2610 U-Pb foliated area, NTS 66G AgtS Roddick (1991),
+13/-12 zircon granite (on Fig. 1 Tella (1994)
west of Fig. 3) 2621/82TX-S100
2596 U-Pb Hornblende- Chantrey Mylonite Davis et al. (2014)
@| ‘i3 zircon | biotite quartz Zone 24 km N AqdS | 210969 (12NKL
monzodiorite of Sand Lake 008=12JP105)
@ 2627 U-Pb Weakly foliated | W Tehek L.; E of map AgtS Roddick et al.
+14/-10 zircon | granite (klippe) | ~65°00'30"N, 95°58'W 9 (1992) 91HSA-2,5
@ 2629 U-Pb Weakly foliated SW corner of AgtS Ashton (1988),
+2 zircon | granite (klippe) Pipedream Lake 9 Tella (1994)
Foliated quartz-| North corner of F2 AviPS Davis and Zaleski
@ 2628.7 U-Pb k-feldspar- synform east of infold (unpub.), cited by
+1.2 zircon porphyritic Ukalik Lake Zaleski (2005)
rhyolite (east of map area) 26329
2630.4 U-Pb Feldspar N of Garry Lake, 22 AgtS Davis et al. (2014)
@ £33 zircon | porphyroclastic| km W of Chantrey 210962
monzogranite | Mylonite Zone (Fig. 1) (12NKL044)
2710 U-Pb Felsic meta- 8.5 km NNE of North | xyspyy | Davis and Zaleski
@ +3.5/-2.2: | zircon volcanic rock | Portage deposit (NP); (1998) ZB96-223AZ;
2711+ 3 (Pipedream) NP host rock Sherlock et al.('04)
2719 Quartz-plagio- 2 sites: S of E-W Zaleski (2005),
+1; U-Pb  |clase porphyritic| synform in PqzK, and | AviNw | “Nutiplilik” (obsol.)
@ 2718 zircon felsic tuff (N. between komatiite now N. Meadow-
+3/-2; Meadowbank | pands W of widened bank assemblage:
<2720 assemblage) | Meadowbank River 25513, 25493

*as 04RAT036C is reassigned from PakOA to Psi-IA, no Ps3 age constraints remain in this area

4. Stratigraphy-structure

Late Upper Ordovician fossiliferous limestone
Lower Barrensland Group (upper DUBAWNT SUPERGROUP)
PsiTB .
PcgTB1 Thelon Formation conglomerate & sandstone !
2A  Unconformity U
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Figure 4. Lithostratigraphic and structural summary of the
study area, after Hadlari et al. (2004), Patterson and

LeCheminant (1985), Pehrsson et al. (2010, 2013), Peterson et
al. (2002, 2010, 2011, 2014, 2015a, b,c), Rainbird et al. (2010),

Schau et al. (1982), Scott et al., 2015), Skulski (compilation
manuscript in preparation), Tella (1994) and Zaleski (2005).
The stratigraphic column for the Amer, Ketyet River and
Montresor groups is after Fig. 2 and references therein.

Map Sources

Ashton (1988), Berman et al. (2012), Frisch & Patterson (1983),
Gandhi (1989), Knox (1980), Laporte et al. (1978), Miller &
LeCheminant (1985), Miller (1995), Patterson (1981, 1986), Pehrsson
et al. (2004, 2013), Percival et al. (2015), Rainbird et al. (2010, in
prep.), Tella (1994), Tschirhart et al. (2011a; 2013b,c,d; 2014; 2015; in
prep.), Young (1979), Zaleski (2005 and sources therein), and Zaleski
and Pehrsson (2005). GEM U field data by: A.Anand, 2011; L.
Calhoun, 2009-10; C.W. Jefferson, 2006-12; B. Leblon, 2011; A.
LaRocque, 2011; J.Patterson, 2009-10; D. Maclsaac, 2010; R.
Rainbird, 2004; Y. Shelat, 2009-10; J.C. White, 2007-11; and
Acknowledgments. K (wt. %), eTh (ppm) & eU (ppm) from portable
Radiation Solutions Inc. RS-230 gamma ray spectrometer with Bi-Ge
detector. U & Th (prefix “e”) indirect from daughter products (214Bi &
208 T] respectively), assumed in equilibrium with parent isotopes.
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8. Remote Predictive Mapping (RPM) - extrapolating outcrops with geophysics

Background — acquiring the data for integration and RPM

This project was conceived while engaging uranium (U)
exploration companies in the northeast Thelon Basin (Aberdeen Sub-
basin) region (Fig. 1) from 2006 to 2008 during an assessment of the
U resources of Canada under the Secure Canadian Energy Program.
Staff of Aboriginal Affairs and Northern Development Canada and
Kivalliq Inuit Association guided the discussions. Partnership
planning under the Geomapping for Energy and Minerals Program
(GEM U Project) focussed on adding knowledge by integrating
detailed geological and geophysical data from individual exploration
properties, and identifying gaps to be filled by GEM U (Jefferson et
al., 2011a, b). Consortium partners were exploring prospects hosted
by the Amer Group (Fig. 2) and the Woodburn Lake Group (Kiggavik
camp) (Jefferson et al., 2011¢ and in prep.). Figure 3 (centre) spans
the Paleoproterozoic Amer fold and thrust belt, and its southwestern
interface with flat lying fill of the Aberdeen Sub-basin. A contiguous
map to the south (Jefferson et al., in prep.) covers the Aberdeen Sub-
basin interface with the supracrustal belt that extends from Marjorie
Lake, through the Kiggavik U camp, to the Tehek Lake area (Fig. 1).

This map was exported from an Arc GIS geodatabase that
covers NTS map areas 56D.E, 66A,B,C, F,G and H; built on a regio-
nal compilation in preparation by T. Skulski and others, plus digitized
outcrop-scale maps (e.g. Young, 1979 and other Industry assessment
reports, Laporte et al., 1978, and Patterson, 1981). Regional know-
ledge was also integrated from Hadlari et al. (2004), LeCheminant et
al. (1983, 1984), Miller and LeCheminant (1985), Miller (1995),
Pehrsson et al. (2004, 2010), Peterson (2006), Peterson et al. (2002,
2010, 2011, 2014, 2015a,b,c), Tella (1994), Zaleski (2005 and
references therein), and Zaleski and Pehrsson (2005).

Through the GEM U Project the Industry-NSERC-NRCan
consortium (see Acknowledgments) shared and acquired new airborne
geophysical data to fill gaps. Tschirhart et al. (2011a) levelled and
stitched these data. A GSC-university research team represented by
the many coauthors learned the main lithostructural elements of the
region, particularly the newly recognized isoclinal F1 structures which
predate the most evident, open to tight F2 structures, as well as local-
ized F3 and F4, through a 2009 field trip led by S. J. Pehrsson (key
aspects in Pehrsson et al., 2013). This framework was tested and up-
dated for the region of the Amer Belt by Calhoun et al. (2014).
Through targeted student theses, integration of detailed Industry map-
ping shared by Uranium North, and the first author's regional check
traverses, key geophysical markers (below; Figs. 2 and 4) were iden-
tified, calibrated and integrated with geology and physical rock pro-
perties for all main units as reported by Tschirhart et al. (2011b; 2013
a,b,c,d; 2014, 2015, in prep.) and Calhoun et al. (2014; examples in
Figs. 5 and 6). Structural studies by McEwan (2012) elucidated well
exposed contiguous areas adjacent to this map while new studies of
the three major igneous suites were reported by Scott (2012), Scott et
al. (2015) and Peterson et al. (2010, 2011, 2014, 2015a, b, c). These
craton-scale suites are the 2.66-2.59 Ga Snow Island Suite and related
Pukiq Lake Formation, the 1.84-1.83 Ga Hudson Suite and Christo-
pher Island Formation, and the 1.76-1.74 Ga Kivalliq Igneous Suite.

Thomas (2012) modeled gravity and magnetic data from the
Western Churchill NATMAP project, interpreting large granite bodies
(here mapped as now Snow Island Suite) as magnetically translucent
sheets structurally overlying supracrustal belts composed of magnetic
ultramafic rocks and iron formation (independent of a klippe shown
by Pehrsson in 2009). Remote predictive surficial materials mapping
(e.g. Shelat et al., 2011; LaRocque et al., 2012) also contributed
structural data. The above collaborations progressed in tandem with
this map and Jefferson et al. (in prep.).

Although the mudstone and siltstone magnetic marker units
are poorly exposed, Calhoun et al. (2014) were able to define in Amer
Belt outcrop and thin section an early translational fabric (D1a), 1so-
clinal folds (D1b) and isoclinal refolds (D1c), all reoriented by upright
to inclined F2 folds comprising flat synforms and peaked antiforms
(Figs. 2,5, 6). McEwan (2012) simultaneously documented similar
structures in the Meadowbank River and Kiggavik areas. These
structural studies reaffirmed both the primary stratigraphy of Knox
(1980), Patterson (1981, 1986) and Young (1979), and the regional
structural-metamor-phic framework set out by Pehrsson et al. (2013).
Figs. 2 and 4 summarize the stratigraphy, structure and relationships
between orogenies, unconformities and stratigraphy. The Montresor
group (Frisch and Patterson, 1983, Percival et al., 2015) highly
deformed lower units resemble Ps1 to Ps2 of the Amer Group (Fig. 2)
whereas the upper unit lacking S1 but folded by D2 must be Ps4.

Key surface and geophysical markers for RPM

Both near-surface and deep lithostructural map constraints
were obtained from distinct linear aeromagnetic marker units of both
Neo-archean and Paleoproterozoic strata. Each of the following
Paleopro-terozoic units contain finely crystalline magnetite that is
densely dis-seminated along depositional units: Five Mile Lake basalt
(PvmFA) of the Amer Group correlated with basalt of the Ketyet River
group (Patterson et al., 2012); and only in the Amer Group the upper
Three Lakes formation magnetic mudstone (not iron formation)
(PmmTA) and mudstone (PmmSA) of the Showing Lake formation
(Fig. 2). Also only in the Amer Group, the Resort Lake formation
mudstone includes graphitic pyritic conductors (PmgRA). A strong
surface visual marker is quartzarenite of the Ayagaq Lake formation
(PgzAA) that forms ridges traceable by foot and helicopter traverses,
air photographs, digital elevation models (DEM) and LANDSAT
images. A working hypothesis for map interpretation is that if the
quartzite is not exposed it is absent. Even though the Paleoproterozoic
strata are structurally transposed, the stratigraphic sequence is pre-
served so that these markers can indeed be used lithostratigraphically
to outline structures (Calhoun et al., 2014).

Each of the three major igneous suites is also characterized
geophysically. Deep intrusive 2.6 Ga phases (AgbS, AdiS, AgrS) have
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intense domal aeromagnetic highs whereas sheets of the same suite
are aeromagnetically translucent. Parameters of the Proterozoic intru-
sions differ from one body to the next (see Legend to Fig. 3) but once
an outcrop of a body is characterized at surface and/or by drill core
the magnetic and gravity data can be used to outline the shape of that
body both at surface and at depth. Dyke swarms of various ages
(Legend to Fig. 3) are mapped by linear magnetic and Th+U highs
whose orientations are definitive for most arrays, except for two
arrays (PdbD, PdbA) which could not be located in outcrop. Point
aeromagnetic highs (PskCB) east of Itza lake geophysically resemble
shonkinite pipes around Baker Lake. Ring-shaped aeromagnetic
highs surrounding lows are interpreted as gabbro and/or contact
metasomatic rings surrounding 1.75 Ga subvolcanic Nueltin granite
plugs (Fig. 1; Jefferson et al., 2013; Peterson et al., 2014, 2015a, b).
New detailed gravity transects integrated with the new aero-
magnetic and rock properties and detailed outcrop data constrain the

third dimensions of large structures. For example granite is less dense

than Neoarchean supracrustal rocks and iron formation, so Thomas
(2012) interpreted the extensive granite bodies at surface around
Meadowbank River as only a thin layer with thick iron formation
beneath. This is consistent with field observations of granite klippe
overlying Neoarchean supracrustal rocks by Kjarsgaard et al. (1997)
and Pehrsson et al. (2013). Similarly Tschirhart et al. (2011b; 2013a,

b,c,d; 2014, 2015) used gravity to help constrain depths and shapes of

major folds, grid the depth of the Aberdeen Sub-basin and outline the
gross 3-D shapes of major gabbroic and granitic intrusions (e.g. Figs.
6 and 7). These geophysically constrained building blocks were
refined using structural style and stratigraphic rules summarized
above as well as available outcrop data.

Inferences and Conclusions

Inferred primary lateral facies changes in the Amer Group
include restriction of PvmFA basalt to the southeastern flank of the
Amer Belt except in the far west, discontinuities of the PdIAA
dolostone and changes in the upper PqzAA quartzite from alluvial
conglomeratic to graphitic turbiditic. Some of these changes could be
compounded by structural discontinuities and/or poor exposure,
however the strong differences across the belt despite similar degrees
of exposure point to mainly primary causes of these lateral changes.
Similarly in the Amer Belt (Figs. 1 and 3) as well as to the south
(Jefferson et al., in prep.) the Paleoproterozoic strata consistently
record an overall deeper depositional setting toward the west. A
significant local facies change east of Meadowbank River involves
the quartzite unit thinning to a single metre-scale unit sandwiched by
mudstone along a northeast-trending axial zone at Nipterk Lake that
was flanked by thicker quartzite on each side (McEwan, 2012). This
intraformational facies change may have been 50 km or more across
depositionally but multiple folding has condensed it to less than 5
km. Presumed Neoarchean supracrustal rocks of the Rumble
assemblage constitute a hitherto unrecognized major belt that
underlies and is structurally imbricated to infolded with much of the
Amer Group, as are sheets of (AgbS,AdiS, AgrS). These units are
distinguished between the Amer Belt and the Turqavik Horst by
outcrop, gravity and magnetism. Covered areas there are interpreted
as Rumble assemblage, although they too may include granite sheets.

Linear geophysical marker units were traced through poor
exposure and beneath the Aberdeen Sub-basin (faded colours in Figs.
1, 3) by edge detection and other geophysical modeling techniques
(Tschirhart et al., 2015). Because of the structural complexity and the
uncertain assignment of pre-GEM measurements (bedding in
sequences Ps1 through Ps3 of Fig. 4 is transposed parallel to S1,
generally not recognized before 2009), existing structural data are
generally not shown here. The patterns of major lithostructural units
and integrated gravity-magnetic models are the main constraints for
map-scale folds and faults. Uncertainties abound, for example the
basalt (PvmFA) - cored upright syncline along the southeast flank of
the Amer Belt at Amer Lake is an isoclinal F1 structure that was
reoriented to vertical by open F2 folding (Fig. 6), however other
similarly oriented folds southwest of Amer Lake that involve the
basement are F2. In many places it is uncertain which upright folds
are reoriented F1 vs. primary F2 because they are outside the detailed
GEM ground-truth areas. Magnetic markers in the upper Itza Lake
formation were confirmed too late to be shown here.

The Amer Mylonite Zone (4MZ) (Tella, 1994; Figs. 1 and 3)
is inferred to link beneath the Thelon Basin with the Great Slave
Lake Shear Zone (Jefferson et al., 2011, 2013). The 15-20 km wide
AMZ comprises multiple demagnetized strands interpreted as ductile
dextral faults, some later reactivated as brittle dip-slip offsets (AMZ-1
through AMZ-6, Fig. 3). Brittle reactivation of the AMZ is shown by
local Recent topography and sharp contacts between supracrustal and
granitoid rocks. The AMZ-4 and AMZ-5 strands flank a 34 km - wide
graben preserving slivers of Amer Group strata, and deform 1.83 Ga
Hudson intrusions whereas strands to the north & south are truncated
by the 1.75 Ga Nueltin & Hudson intrusions respectively. The medial
zone of the Amer Belt includes dextral and dip-slip faults subparallel
to the AMZ as well as northwest directed D2 thrust faults, porpoising
F2 folds, dips-lip faults and Thelon River dykes (PdbTK).

The AMZ, Amer Medial zone and other such major structures
extend southwesterly beneath the Aberdeen Sub-basin. Where reac-
tivated and paired with graphitic conductors and/or demagnetized
altered zones these fault systems are potential U targets by analogy
with the Athabasca Basin (Miller and LeCheminant, 1985; Jefferson
et al., 2007). Caution is advised regarding thorium rich U anomalies
which are likely bostonite (PbkCB) or minette (PmkCB) dykes. Con-
ductors in hydrogeologically tight graphitic slate may not have been
sufficiently accessible for alteration and mineralization by U-rich
fluids. Stratabound sandstone-hosted U prospects of the Amer Belt

(many of the red triangles in Figs. 1 and 3) are hosted by the Showing

Lake formation (PfmSA) (e.g. Gandhi et al., 2010 and Rainbird et al.,
in prep.) and have elongate cigar shapes (Blackwell, 1978) parallel to
L1-L2. In 2009 Uranium North inferred 21.4 million tonnes 0.04%

U308 in the Main Showing NE of Amer L. (Rainbird et al., in prep.).
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