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Descriptive Notes
Introduction
The Boothia Peninsula — Somerset Island area is an under-explored frontier region where knowledge has stemmed from
1962 (Blackadar, 1967) and 1986 to 1992 (Frisch, 2011) geological mapping, undertaken without benefit of aeromagnetic 97°00'
constraints and with only limited U-Pb geochronology (Frisch and Hunt, 1993). Geomapping for Energy and Minerals 58 30' UTMZONE 14  UTM ZONE 15
(GEM) built upon this historical foundation through modern-concept bedrock mapping supported by high-resolution 71°30" - [— 0000 m E. 90 96°00'
geophysical and geochronological data sets. This map, reports of field findings (Sanborn-Barrie et al., 2018, 2019), and 600 400 30' 95°00" 93°00' 30' 30
value-added data sets (e.g. Regis and Sanborn-Barrie, 2023) are ensuring that relevant data and knowledge are - 10 20 30 " 30' 94°00' 30 . 500 10 20 '
accessible to a region of Nunavut (Figure 1) that may, due to increased shipping, be increasingly exposed to decisions I\ — = : | 1 50 60 1 70 80 1 | —
related to resource assessment and economic development. o e r”!’:jfﬁ o 5 L = e — - ~Siitwell Bay \
GEM invested in three high-resolution (400 m) aeromagnetic surveys that resulted in continuous coverage across the Point Liardet © < Q = % R P ‘ ‘
Boothia-Somerset corridor (Figure 2). These data reflect underlying units and structures, including those beneath till and ‘ 24 Lak® R
Paleozoic strata (southwestern and northeastern Boothia Peninsula). Magnetically defined units and structures are < °o °a, = S %3
indicated on the map using lines decorated with black dot (magnetic highs) and white dots (magnetic lows), especially ga_r;gilrluuua;q T “ 2 - ‘) oS D Phanerozoic cover
where they influenced the geological interpretation. 02 ‘ NI A =D 0 2 X o S . Neoproterozoic basins & ‘ syenogranite, age unknown.
Field relationships and supporting U-Pb geochronology (e.g. Regis and Sanborn-Barrie, 2023; unpublished data) have — 7777777777777+ \afr S 2 = 0 U
allowed determination of a chronology of lithological units shown in the map legend and described here from oldest to ‘ 2| 4 o A /b ) 2 o COS D Mesoproterozoic basins (ca. 1.2 Ga) ‘
youngest. In additipn,_U-Pb mgna;itc.e and zircc_)n rim data have permitted relatively prgci§e c.alibratior? O.f the regign‘s E) \ 92 o =) Necn & D Intracratonic basins (ca 1.7 Ga) ‘ APch Charnockite: Opx-monzogranite-quartz monzonite, age unknown.
tectonometamorphic history, which is integrated into the map legend (red font) to provide insight into the timing of multiple a__ . \ D ’ MeClintock ‘
metamorphic events. @s? : ) lo . || Nueltin granitic suite (1.76-1.75 Ga) CCh:;r?jl
Litholo Cape Hobson g 4 WROTTESLEY "0 | ; Q: o . . Granitic plutons (1.84-1.82 Ga) ‘ Diorite - Quartz monzodiorite: Variably magnetic mafic plutonic rocks, locally
ay VAR I Q ’ T containing flat-lying S, foliation; age unknown.
Neoarchean Basement Complex [ PETE i . Granitoid plutons (1.87-1.84 Ga)
Isolated exposures of foliated orthopyroxene-bearing tonalite and clinopyroxene-biotite granodiorite (unit nAgg) underlie _ / T @ . Granitoid plutons (2.0-1.87 Ga T )
the Wrottesley River valley of northwestern Boothia Peninsula and constitute the oldest rock unit recognized. é ‘ : I3 5 oo X . Snowbird tFe)ctonic z(one ) .r’ ? - ‘ é NEO- TO MESOPROTEROZOIC .
Widespread, moderately to strongly foliated K-feldspar porphyritic biotite-garnet quartz monzonite-granodiorite (unit nAgr) = INLET ‘ S I , . granulites (1.9 Ga & 2.5 Ga) ! 777" S Pgbs Gabbro dykes: Unmetamorphosed and undeformed gabbro dykes; mainly -
exposed throughout east-central Boothia Peninsula, constitutes a major component of its Neoarchean basement S ‘ 3 o i 2| Trans-Hudson internides ‘ g Sogtth??ﬁt'smk%%osﬁwg ?('PP"}Q, tLYPlﬁa"X SthPQ')zijagnetIC, ?;ggy ea:t—stnkmg,
complex. Where highly strained, this unit is distinctly and spectacularly porphyroclastic with isolated feldspar 2 < b1 - 7 mostly (1.91-1 -f-"“ Ga.) & E: 7020 I\:acle-'l;'anklin dake (s:wz?ri:(esg echeminant and Heaman, )an
porphyroclasts surrounded by fine, strongly foliated, dark biotitic matrix phases. Spatially associated with, and typically ‘ YO > - e . | . Paleo;()ﬁo}ﬁ;ogtgc;?asms ‘ ' Y '
structurally overlying unit nAgr, is strongly foliated to gneissic, fine-grained, grey, biotite-magnetite tonalite (unit nAtn), - +—— e < 5 \ ge Hurwitz -Am-er sed. groups ‘ PALEOPROTEROZOIC
locally associated with pink-white weathering granodiorite-monzogranite (unit nAgd). Tonalite and granodiorite may Reid Point TN & © AR D (>1.95 Ga; & 2.45-2.1 Ga) Y
contain mafic layers and inclusions (unit Adr) typically composed of dark green-black hornblende-gabbro/amphibolite with ’ Q - \ ¥ s uﬁa;gug \ :.b.[}' Cape . 2.5-2.4 Ga Sherman sed. ‘ ) . ) . . .
lesser gabbroic anorthosite and anorthosite. Restricted exposures of orthogneiss migmatite (unit Agns) occur on coastal NI i % A : Y 0 e\ Nordenskiold ‘ ‘ Supracrustal belts - ‘ Ultramafic dykes/sills: May include pyroxenite, gabbroic anorthosite.
outcrops in the extreme southeast, and these may correlate with monzogranitic to granodioritic migmatitic gneiss (unit I ). \ i o8 r \ . (mgstly ca. 2.7 Ga) ) ‘
A0dgm) identified by Ryan et al. (2009) east and southeast of Taloyoak. <. Hall, Meta-Incognita
74" y 0 D ) szagemen} g: . ‘ pPgby Gabbro dykes: Unmetamorphosed and undeformed quartz gabbro dykes;
Clastic Sequence | y g nAo I:[D 7-2.6 Ga plutonic ‘ north-striking, steeply dipping.
Rusty-weathering clastic metasedimentary rocks deposited at ca. 2.5 Ga (Siderian; Regis and Sanborn-Barrie, 2023) and s oA P ,99 b R 0 P / (Rae,Hearne,Ch)
their migmatized equivalents occur throughout central and eastern Boothia Peninsula and typically coincide with 9 - R X J.Q.'o A Sigt_gh?c?gcks ‘ Late- to post-tectonic granitic suite ca. 1820-1845 Ma
. . . . . it [T +silli . . . . Ly . - . o /
u.nlfc'>r.mly quiet Tagr}etlc zones of low allmpllltude (llflgure 2).°B|ot|te graphite gar.net_snllmanlte semipelite commor?ly W|.th 10 0 4l - 5 /AR . (Q. Maud block) S Monzogranite-syenogranite: Bt+Grt monzogranite to syenogranite,
significant (>50%) inhomogeneous diatexite (5% to 30% paleosome) (unit $sp) and/or homogeneous diatexite 593 450 n/ B R h . . ; . L .
. - . . ) . L . ) .. g \ y g Y ‘ pPmz nonmagnetic, massive to weakly foliated; locally containing rafts and xenoliths of
(peraluminous garnettsillimanitexcordierite leucogranite with <5% paleosome) is widespread. Garnet-bearing psammite ’ ’ \ o ot dated. st Iy foliated t issic tonaliti ks int ted to b it nAtn:
it Sps) occurs locally as ~6 to 60 cm wide layers with semipelite. These clastic rocks are infolded with Neoarchean 5 o ‘ un a.e » Strongly 1o '? e. 0 gneissic tonalitic rocks In e.rpre ed to be unit nAtn;
(uni .p . ) ) ’ . ; ; Toms O " 3 relatively low magnetic signature due to lack of magnetite, hornblende.
plutonic rocks (units nAgr, nAtn, nAgg) from which they are inferred to be derived based on U-Pb zircon data (Regis and Island ¢ B 05 ‘ 2 ‘
Sanborn-Barrie, 2023). 15' ) § } t'.' : Pqd . 5y "oy ] ‘ Quartz syenite-syenogranite: Pink-weathering, Hb-Mag+Bt+Chl quartz syenite
X LN, to syenogranite; strong aeromagnetic character due to Mag content; relic
. , . . 3 9 o,
Intermediate to .Mgflc PIuto_mc Suite . _ . _ _ /X o s ‘ pyroxene (Opx>Cpx) now replaced 'by Hbl£Bt; locally f:ontaining xeppliths of
Paleoproterozoic intermediate to mafic plutonic rocks (unit pPqd) dominated by orthopyroxene-magnetitetclinopyroxene+ . orthogneiss and rounded xenocrystic clots of Bt-Grt-Sil-Crd-Spl resitite.
hornblende c!uanz dioritetdio.rite with locally associfa.ted gabbro fanorthosite, cut clastic sequence I.and some basemerllt /’ (S 1 b g N ‘ Charnockite-monzogranite: Brown-weathering, biotite-orthopyroxene
rocks.'Assomated gabbro (unit pPgb) and angrthc?smc ro'cks (unit pPan) are less common. These mtermedlate.to mafic /é At o Thom oSy, . PR ‘ monzogranite (charnockite) suite with A- to I-type granitoid major-element
plutonic rocks are expressed by aeromagnetic highs (Figure 2), in contrast to the magnetically low metasedimentary //fﬁ AN O N ‘ compositions and relatively low LREE/HREE fractionation; typically Kfs
rocks they cut, such that structures attributed to polyphase folding are evident. Minor monzogranite-quartz monzonite «' \ / 3.7 202 / &3 '\‘.':.':' porphyritic, slightly more evolved isotopic character (Hf, Nd) than unit pPsy.
(unit pPgr) is spatially associated with units pPqgd and pPgb and may be part of the same plutonic suite. ! ‘\ ‘ g )} . 2 D p f d B é\ N N D “
7900 | : 70 o / P SO\ R Felsic plutonic dykes ca. 1866—1894 Ma
g %0 qd h N \ P y
i 6 ' . - £ - AN : . . . . . . . . . . ‘
Leucogr?nlte - - o . . : \ s e '.9_' g ‘ ! Figure 1. Geological map of northern Canada showing major geological provinces and tectono-magmatic elements, with the location of the GEM ‘ ® Granitic dykes: Granite dykes, aplitic texture; typically 2 to 10 cm wide; variably
P.ertalt{l?wmous garr}etiSIlllmanlteic.ordlzn:(e Ieucoc?rnglte V\t/tlth <5/.otpasje08028 (unlszI-gr),' also kgpwn tas r;otmoge_rllﬁous \ L2 PPq N S ‘ ‘ Boothia Peninsula — Somerset Island project (red rectangle). Abbreviations: BP=Boothia Peninsula; Cb=Chesterfield block; mz=magmatic zone; ‘ pPPgrs | foliated and yet discordant to Sanagak Lake shear foliation, consistent with
dlg exite, commonly occurs as veins, dykes, and sills cutting units $sp, nAgr, and occurring as discrete plutons. These N\ /) HB\ e L </ . \ sed=sedimentary; SI=Somerset Island; Stz=Snowbird tectonic zone; tz=tectonic zone, WB=Wathaman batholith. syndeformational emplacement with respect to Sanagak Lake shear zone.
bright white weathering rocks are especially voluminous north of Thom Bay (eastern Boothia Peninsula), where they host % . - #/NAtn . 0 ‘ ‘ ‘
gossanous enclaves with elevated Au, Pt, Cr, and Ni contents (Regis et al., 2019), and surrounding Lake Hansteen in the ‘ i’: & = g ' ’ % Mps ca. 1.87 Ga
south. Leucogranite typically displays less strain than the rocks it cuts, suggesting emplacement during elevated ¥ gd 7 b o r NAR 3 ‘ D4s7 > 1.86 Ga < 1.89 Ga, mylonitization along the sinistral
geotherms, relatively late with respect to deformation. % P Y VA St OV- -1000 98° 96° 94° g92° _90" ~ Sanagak Lake shear zone
= tn i AL - - - - N
Clastic-Carbonate Sequence II | 5 § 1 2 3 ;(.9(_7. A . -\ Q ,gS N~ | [/ | ‘ Monzonite-quartz m.orfa.zite: Nc')tabl_y qugrtz-poqr felsic pluton.it? r.ocks including
Metasedimentary rocks exposed on northwestern Boothia Peninsula (west and southwest of Wrottesley Inlet) are ° ) p A ‘ pPmny BttMathhI monzoplte, flne-gralned,.varlably foliated to monr-'nt-lc, -
; - . - . ) . : - ) B ;i . A b preferentially occurring as dykes proximal to the southwest-striking, sinistral
dominated by garnetisillimanite semipelitexpsammite (unit @sp) cut by leucogranite veins, with minor quartzite (unit ©qz) 1 72/ts 7l :
" . ) . R o ) Ay 0 Sanagak Lake shear zone.
and marblezcalc-silicate (unit ©mb). This clastic-carbonate sequence is significantly younger (Orosirian period) than | f 45] - . N ‘
similar-looking semipelitic rocks of unit $sp and shows very different provenance (Regis and Sanborn-Barrie, 2023). - B = Somerset Island ‘ Mpyp ca. 1.91 Ga
Clastic sequence Il is largely derived from source rocks with ages of 2020 to 1970 Ma, consistent with uplifted and 90 —_— i QD [ B late-stage Thelon Orogeny
eroded Thelon magmatic arc rocks, which are suspected, based on aeromagnetic trends, to form a north-trending belt 77””””’”***ff———wn,,,,,,qq% - L g 0 T Mpy, ca. 1.935 Ga
some 160 km to the west below Phanerozoic strata. The presence of marble (~200 m by 50 m) north of Josephine Bay .' L % 5 ‘ early-stage Thelon Orogeny
(see also Figure 8 of Sanborn-Barrie et al., 2018), suggests the younger clastic-carbonate sequence (units @sp—Omb) | ’ Leucogranite: White-weathering leucogranite: typically peraluminous Grt-
may extend south of Pasley Bay beneath Paleozoic strata and Quaternary cover. Q . ‘ pPl-gr l(oearing with <10°/¢3 Grt+Bt; Grt corrzmonly pale lilac col)our; rare sillimanite
SIS e eastern peninsula), rare cordierite (western peninsula); multiple generations
Tectonized ca. 1.945—-1.895 Ga Tonalitic suite SN B G :,d ‘ typically as weakly foliated sills or dykes cutting units $sp—Sps, associated with
Buff-weathering orthopyroxene-bearing tonalitettrondjhemite (unit pPtn) occurs throughout northwestern Boothia e 7 ) 2 ‘ unit @sp, cutting units pPtn and pPgd, and occurring as discrete plutons.
: ; : : Ay
Penln.sula where it Ioc.ally is obseryeq to cut ur.ut .Osp. To the north, along the west coast of Somerset.lsland (not shoyvn S 7 ‘ Granodiorite-monzogranitetonalite: Foliated granodiorite-monzogranite-
on thls CGM map) foliated to. .gnelssw granoglorlte (unit pPg<.:|) exposed near Howe Harbou.r cuts .u.nlt nAtn. Me?gnetlte- A\ .O.'." = Q N Q tonalite; locally Kfs porphyritic; may contain dioritic enclaves; observed to cut
bearing, quartz-poor monzonitic rocks occurring as dykes (unit pPmngy) and salmon-weathering aplitic dykes (unit pPgrq) 2 oy N ’ ‘ unit pPtn (i.e. at Creswell Bay).
cut unit nAgr proximal to sheared rocks of the Sanagak Lake shear zone (described in Structural Geology below). | K¢ N7 Prince of Wales ‘
Tonalite-diorite-trondhjemite: Buff-weathering, Opx-tonalite-leucotonalite
Late- to Post-tectonic Syenitic Granitoid Rocks Island ‘ (trondhjemite)+quartz diorite with gabbroic layers; variable grain size; gabbroic
Weakly foliated to massive orthopyroxene alkali-feldspar granite (unit pPch) and hornblende syenogranite (unit pPsy) to 80 ||— - % 77——+ — layers, 3 to 30 cm wide, are typically medium-grained, magnetic, locally with
monzogranite (unit pPmz), underlie southernmost Boothia Peninsula. Locally within unit pPch, outcrop-scale xenoliths of N e . ) coarse-grained Cpx-PI patches indicative of in situ melting; spatially associated
migmatized orthogneiss and mylonitic orthogneiss reflect pre-existing units magmatically stopped by these late / \gltlh the ytoung f:lal;stlc-t;arbonatg sequence that.(;t c(:jutt)s; g’nferr;%d to (I;)el .
itic olut Osinchuk et al., 2019: Osinchuk, 2021). S aleoproterozoic based on maximum age provided by Sm-Nd model age o
syenogranitic plutons (Osinchuk et a sinenhu ) o RN ca. 2.3 Ga (E. Hegner, pers. comm., 1990, cited in Frisch and Hunt, 1993) and
. | 2 2 @ minimum age provided by U-Pb metamorphic zircon upper intercept age of
Tectonometamorphism S . . . , , e 1921 + 1.6 Ma (Frisch and Hunt, 1993).
The deformational history of Boothia Peninsula is polyphase with at least two, and typically three, penetrative deformation 2N
events reflected in most units, with the exception of late to post-tectonic granitoid rocks (e.g. units pPch, pPsy) that S <% OROSIRIAN
. . . . . . 0 ofe !
typ|cally'are wegkly foliated to mas§|ve. In general, rocks across .Boott?la Pen|n§ula display stro.nglly dgvglopgd, shallow . Clastic-carbonate sequence ca. >1.935 Ga <2.0 Ga
to flat-lying fabrics. Lower strain ‘windows’ preserve folded layering with an axial planar S foliation indicating that the 3
prominent shallow tectonic fabric observed thoughout much of the map area is a composite S1+S; transposition foliation. ‘f \ N L i i i " . .
F, folds and fabrics are refolded by upright F3 folds, creating dome and basin (Type 2) and mushroom geometry (Type Semipelite-pelite-psammite, diatexite: Rusty-weathering, strongly foliated.
3) interference patterns of 10 to 20 km scale, clearly evident in the aeromagnetic data (Figure 2). These folds and fabrics . D /‘x@ 14
are sinistrally deflected by a regional southwest-striking, moderately northwest-dipping shear zone (Sanborn-Barrie et al., 4 ) °ﬂ B g Marble-calc silicate rock: Light to medium grey, rubbly-weathering marble and
2018; Drayson et al., 2019; Drayson et al., 2022) that extends at least 160 km, transecting the southern part of Boothia 0 77””””’”“w———7777,,,,,,%1 ! 'l& 7 1 T 77777+77 pale grey-green banded calc-silicate; marble comprises granoblastic calcite with
Peninsula (Figure 2), with apparent offset of ~30 km. This structure is marked by a number of northeast-trending linear T d ; 2 1 ! 1% to 10% olivene; calc-silicate contains interlayered silicates (10% to 30%) and
lakes disposed along it including Sanagak Lake, such that it is here designated the Sanagak Lake shear zone. o1 ls both are associated with unit @sp; at locality 7 km north of Josephine Bay, marble
Boothia Peninsula has been subject to multiple metamorphic events (red font on map legend) including two regional o contains 10 to 20 cm scale lenses/inclusions of massive garnet (80%) +Cpx (20%).
events and local evidence for contact thermal events. Widespread granulite-facies assemblages include monazite and . & .
metamorphic zircon dated at 2.45 and 2.39 Ga (Regis, unpublished data, 2020), and are attributed to the Arrowsmith . T Mps ca. 1.97 Ga contact metamorphism
Orogeny (Berman et al., 2013). Subsequent granulite-facies metamorphism, recognized at ca. 1920 Ma (Frisch and Hunt, , ° / Quartzitetpsammite, inhomogeneous diatexite: Equigranular, fine-grained
1993), attained conditions of 740° to 850°C and 6 to 8 kbar, locally up to 960°C and 8.7 kbar (Kitsul et al., 2000) are now | i = 0qz quartzite with up to 15% garnet; occurs as 50 cm layers contained within
distinguished as two stages of Thelon orogenesis at ca. 1.93 and 1.91 Ga (Regis, unpublished data, 2020). U-Pb titanite ‘ < %, s inhomogeneous diatexite.
ages across Boothia Peninsula were interpreted as cooling through ~600°C (U-Pb titanite closure) by Frisch and Hunt ; o ~ .
(1993), but associated ultra-high temperature assemblages (Regis, unpublished data, 2020) point to reheating at this (. e 480 E e Y unconformity -—=--------—-———-—----—-
time, possibly due to back-arc extension. | [ CN ° Mpy, ca. 2. 39 Ga
o A late-stage Arrowsmith Orogeny
Mineral Prospectivity 60 ; o , Mpza ca. 2.45 Ga
Boothia Peninsula contains numerous scattered sulphide occurrences, mostly associated with clastic supracrustal | ) . o= I , *7777+77 ] early-stage Arrowsmith Orogeny ) o
sequences and their melted derivatives. Whereas an earlier report for this area stated “On closer examination, ! I P 2 : 17 LA 2 Granlte-grgrfodlorlte: BtT_“Opxi-Grt monzogranite-quartz monzonlﬁei- granodiorite;
superficially exciting gossan zones proved to be devoid of any significant metallic minerals and are seen to be the result | X 14 - ',‘Q G nBInG nopmagnetlc, occurs as kilometre-scale plugs and locally as marginal phase to
of weathering of garnet-graphite-biotite-quartz feldspar schists and gneisses” (Blackadar, 1967, p. 14), many of the \ Y '-_JZ ¥ ﬂ; Vs Bay ‘ ‘ ‘ unit pPqd.
ossans sampled yielded anomalous polymetallic mineral values (Regis et al., 2019) which, although generally modest, iy - Lo 5 § = . .
gemonstrate ,'Someyeconomic mineral F')Doteyntial for base metals acréss ?he region. ) ane ! Andreasen Head = :..\‘)1‘4 T OG. 1@ < S ez 2 @ ‘ ‘ ‘ Mp; ca. 2.49 Ga: contact metamorphism? related to units pPqd, pPgb
u =3 b Y = aa@g % 9 ‘ ‘ ‘ ° 3 o Intermediate to mafic plutonic suite ca. 2.48-2.49 Ga
I () b
Acknowledgments . g : > 25 ‘ ‘ © -100° . o goo ° Pan Anorthosite-gabbroic anorthosite: Chalky-weathering, plagioclase-rich,
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