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Diorite to leucodiorite (un it )

Dia b a se (un it )

Qua tern a ry (un it )

D deform a tion  a n d M  m eta m orphism

D deform a tion  a n d M  m eta m orphism

D deform a tion

D deform a tion

{d

+d

/

S heets of horn b len de-orthopyroxen e-clin opyroxen e diorite to leucodiorite (un it ), 10–200 m  wide a n d up to severa l kilom etres lon g 
(Figure 10), a re b roa dly copla n a r with the dom in a n t folia tion  in  the surroun din g orthopyroxen e-b iotite±m a gn etite m on zogra n ite or host L a ke 
Ha rb our Group silicicla stic stra ta . U n like the m a fic sills describ ed a b ove, the dioritic sheets a re n ot la yered, n or a re they a ssocia ted with 
ultra m a fic rocks. T he diorite b odies a re loca lly exten sive en ough to usefully highlight fold in terferen ce geom etries.

S evera l un -m eta m orphosed n orthwest-tren din g dia b a se dykes (un it ) in trude the supra crusta l a n d m eta pluton ic rocks in  the m a p a rea . T he 
dykes va ry in  width from  ten s of m etres to a pproxim a tely 100 m  a n d a re n ea r vertica l. T hey gen era lly exhib it a  b rown  wea thered surfa ce a n d 
a re in terpreted a s b elon gin g to the Neoproterozoic Fra n klin  swa rm .

Qua tern a ry deposits (un it ) com prise till, except for outwa sh a lon g n orth or south-flowin g river va lleys. T he till is a  cla st-supported silty sa n d; 
cla sts a re gra n ule to la rge b oulder size, en tirely of Preca m b ria n  lithologies except for Pa leozoic ca rb on a te b elow the m a rin e lim it on  Hudson  
S tra it shores. Outwa sh is sa n d a n d m in or silt a n d gra vel, derived from  till durin g la te sta ges of degla cia tion . Kettle fluvia l terra ces a re severa l 
m etres thick, loca lly thicker where coa lesced with eskers or delta ic gra vel. 

T he Pa leoproterozoic tecton ostra tigra phic un its describ ed a b ove a re gen era lly cha ra cterized b y the developm en t of a  perva sive m illim etre- to 
cen tim etre-sca le com position a l folia tion  (S ) tha t is sha llow to steeply dippin g, a n d in va ria b ly pa ra llel to lithologica l con ta cts b etween  
supra crusta l a n d pluton ic un its. In  m eta sedim en ta ry stra ta , S  is defin ed b y la yers of a lign ed M  b iotite, sillim a n ite, ga rn et a n d loca lly 
cordierite, a ltern a tin g with la yers of dom in a n tly pla giocla se, K-feldspa r a n d qua rtz. T he ga rn et ca n  b e severa l m illim etres in  size a n d a ppea r 
poikilob la stic. In  the m eta sedim en ta ry un its, S  is in terpreted a s a  m eta m orphic en ha n cem en t of prim a ry b eddin g (S ). In  folia ted m a fic a n d 
felsic pluton ic un its, S  is defin ed b y the a ltern a tin g distrib ution  of dom in a n tly ferrom a gn esia n -rich la yers com prisin g gra n ob la stic, m illim etre-
sca le M  orthopyroxen e, b iotite, m a gn etite, clin opyroxen e, horn b len de a n d/or ga rn et, a n d la yers con sistin g of dom in a n tly pla giocla se a n d 
qua rtz±K-feldspa r. T he a lign m en t of the orthopyroxen e, b iotite, clin opyroxen e a n d horn b len de highlights the S  folia tion  in  m eta pluton ic un its 
when  presen t.

Progra de gra n ulite-fa cies M  m eta m orphism  of the L a ke Ha rb our Group in  the western  Meta  In cogn ita  Pen in sula  is con stra in ed a t 
ca . 1.84 Ga  b y S t-On ge et a l. (2007). Geochron ologica l a n d petrologica l studies will b e un derta ken  to test whether the sa m e m eta m orphic 
even t ca n  b e docum en ted in  the ea stern  portion  of the pen in sula .

In  the Grin n ell Gla cier m a p a rea , zon es of sub sequen t deform a tion  within  psa m m itic a n d pelitic un its of the L a ke Ha rb our Group a re m a rked b y 
the perva sive growth of a m phib olite-fa cies (M ) b iotite-sillim a n ite-qua rtz±ga rn et a ssem b la ges a t the expen se of the therm a l pea k (gra n ulite 
fa cies) M  ga rn et±cordierite a ssem b la ges describ ed a b ove. T he a b un da n t, fin e M  b iotite a n d sillim a n ite la ths defin e a  distin ct, pen etra tive, 
schistose (fin ely la yered), retrogra de S  folia tion . T o the west, the presen ce of repetition s a n d trun ca tion s of distin ct tecton ostra tigra phic un its 
a n d the overa ll ra m p-fla t fa ult geom etry of the D structures (S cott et a l., 1997; S t-On ge et a l., 2001, 2002) suggest tha t juxta position  of un its 
occurred a lon g a  system  of southwest-vergin g thrust fa ults. T he D fa ults a re typica lly a ssocia ted with the developm en t of retrogra de S  
fa b rics in  zon es ra n gin g in  thickn ess from  ten s to loca lly hun dreds of m etres. T he D deform a tion  wa s a lso a ccom pa n ied b y outcrop- to m a p-
sca le recum b en t foldin g of the older D–M  fa b ric (S t-On ge et a l., 2002).

At a  b roa der sca le, the D deform a tion a l even t defin ed b y S t-On ge et a l. (2002) is the oldest com pression a l deform a tion  even t tha t a ffects 
a ll three orogen -sca le sta cked tecton ic levels of southern  Ba ffin  Isla n d (Figure 2). It in volves 1) a ccretion  of the L a ke Ha rb our Group 
supra crusta l stra ta , m on zogra n ite–diorite gn eiss a n d Cum b erla n d Ba tholith a ssem b la ge to the structura lly un derlyin g m on zogra n ite-
gra n odiorite-ton a lite gn eiss; 2) a ccretion  of the Na rsa jua q a rc pa cka ge (level 2) to the structura lly un derlyin g n orthern  m a rgin  of the S uperior 
cra ton  (level 1); a n d 3) im b rica tion  of Pa leoproterozoic cover a n d Archea n  b a sem en t un its in  the lower structura l level.

New growth a n d recrysta lliza tion  of zircon  a n d m on a zite in  m eta sedim en ta ry un its from  the western  pen in sula  in dica te tha t M  retrogra de 
m eta m orphism  occurred a t ca . 1820±1–1813±2 Ma  (Wodicka  a n d S cott, 1997; S cott et a l., 2002; S t-On ge et a l., 2007). Geochron ologica l a n d 
petrologica l studies will help con stra in  the exten t of D M  reworkin g on  the ea stern  Meta  In cogn ita  Pen in sula .

T he D a n d D structures a n d fa b rics a re reorien ted b y a  set of region a l n orth- to n orthwest-tren din g D folds. T he D folds ra n ge from  m etre 
sca le to m a p sca le a n d displa y a  con sisten t west- to southwest-vergin g a sym m etry. No m esoscopic fa b ric developm en t a ssocia ted with 
D ha s b een  docum en ted.

In  n orthern  Queb ec, crusta l-sca le D foldin g of structura l levels 1 a n d 2 is con stra in ed a t ca . 1.76 Ga  (L uca s a n d S t-On ge, 1992). 
L uca s a n d Byrn e (1992) proposed tha t the orogen -pa ra llel folds resulted from  con tin ued horizon ta l com pression  durin g postcollision a l 
in tra con tin en ta l shorten in g in  the n orthea stern  segm en t of the T ra n s-Hudson  Orogen .

U pright refoldin g of a ll older structura l elem en ts a b out ea st- to n orthea st-tren din g D fold a xes ha s gen era ted the fold in terferen ce, dom e-a n d-
b a sin  m a p pa ttern  m ost eviden t in  the southern  a n d ea stern  portion s of the pen in sula  (Figure 1). T he in terferen ce of D a n d D folds gen era ted 
sufficien t structura l relief to a llow for the study of the crusta l a rchitecture of southern  Ba ffin  Isla n d a n d the Meta  In cogn ita  Pen in sula , in cludin g 
the three prin cipa l structura l levels exposed a t the presen t-da y erosion  surfa ce. T he D foldin g in  n orthern  Queb ec is con stra in ed b etween  
1.76 a n d 1.74 Ga  (L uca s a n d S t-On ge, 1992).

A n um b er of lithologica l a ssocia tion s a n d occurren ces with poten tia l econ om ic im plica tion s were iden tified durin g the 2014 system a tic a n d 
ta rgeted m a ppin g ca m pa ign  on  ea stern  Meta  In cogn ita  Pen in sula . T he la yered m a fic-ultra m a fic sills em pla ced in  sulphidic silicicla stic stra ta  
ha ve a  lithologica l con text sim ila r to tha t hostin g Ni–Cu–pla tin um -group elem en t m in era liza tion  elsewhere in  the T ra n s-Hudson  Orogen  
(e.g., Ra gla n  deposit in  the ea stern  Ca pe S m ith Belt of n orthern  Queb ec; S t-On ge a n d L uca s, 1994; L esher, 2007). T he field cha ra cteristics of 
the sills a re describ ed in  m ore deta il in  S t-On ge et a l. (2015). S erpen tin ized ultra m a fic rocks ha ve b een  iden tified a t a  n um b er of loca lities in  the 
m a p a rea , som e of which m a y provide m a teria l suita b le a s ca rvin g ston e. Ab un da n t gra n itic pegm a tite dykes a n d vein s on  the pen in sula  
con ta in in g m uscovite, b iotite a n d loca lly tourm a lin e were sa m pled for further a n a lysis in to their ra re-ea rth elem en t m in era liza tion  poten tia l.
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L a  présen te ca rte in tègre les ob serva tion s de terra in  et
les in terpréta tion s prélim in a ires pour la  region  de
Grin n ell Gla cier découla n t de cin q sem a in es de
ca rtogra phie région a le et à ob jectifs spécifiques du
sub stra tum  rocheux de la  pa rtie est de la  pén in sule
Meta  In cogn ita , da n s l’île de Ba ffin , a u Nun a vut. Cette
région  a  été cib lée en  2014 da n s le ca dre du
progra m m e Géoca rtogra phie de l’én ergie et des
m in éra ux (GEM) da n s le b ut d’a m éliorer le n ivea u de
con n a issa n ce géoscien tifique et de docum en ter le
poten tiel écon om ique de la  région  d'Iqa luit, située a u
sud de la  b a ie Frob isher. L es ob serva tion s de terra in
on t perm is de délim iter la  répa rtition  d'un ités
m éta sédim en ta ires com posées de qua rtzite, de m a rb re,
de psa m m ite, de pélite et de sem ipélite. T outes ces
un ités peuven t être corrélées a vec le Groupe de L a ke
Ha rb our con tigu da ta n t du Pa léoprotérozoïque m oyen
da n s la  région  type a u n ord de Kim m irut. L a  répa rtition
spa tia le d'un e série de filon -couches m a fiques à
ultra m a fiques m is en  pla ce pa r in trusion  da n s les
stra tes m éta sédim en ta ires a  éga lem en t été
docum en tée da n s la  pa rtie occiden ta le de la  région  de
Grin n ell Gla cier et fera  l'ob jet d'un e étude plus
a pprofon die. U n e stra tifica tion  d’ordre cen tim étrique à
m étrique a  été n otée, a in si que la  présen ce de
n om b reux filon -couches con ten a n t des sulfures
dissém in és, qui pa rfois éta ien t a ssociés à des
sédim en ts ferrugin eux. On  a  éta b li la  répa rtition  des
roches pluton iques felsiques et m a fiques de fa ciès
m éta m orphique de forte in ten sité ra tta chées de fa çon
prélim in a ire a u b a tholite de Cum b erla n d da ta n t du
Pa léoprotérozoïque m oyen . Qua tre pha ses distin ctes
de déform a tion  et deux épisodes m éta m orphiques on t
été recon n us. L es évén em en ts de déform a tion  et de
m éta m orphism e, qui serviron t à com pa rer et a m éliorer
les m odèles tecton iques région a ux exista n ts, peuven t
être corrélés a vec des élém en ts structura ux et des
a ssem b la ges m éta m orphiques sim ila ires précédem -
m en t docum en tés da n s l’île de Ba ffin  et da n s la
pén in sule d'U n ga va , da n s le n ord du Québ ec.

Résum é
T his m a p syn thesizes the field ob serva tion s a n d in itia l
in terpreta tion s for the Grin n ell Gla cier a rea  followin g
five weeks of region a l a n d ta rgeted b edrock m a ppin g on
the ea stern  Meta  In cogn ita  Pen in sula , Ba ffin  Isla n d,
Nun a vut. U n der the Geo-m a ppin g for En ergy a n d
Min era ls (GEM) Progra m , this a rea  wa s ta rgeted in
2014 to upgra de the geoscien ce kn owledge a n d
docum en t the econ om ic poten tia l of the grea ter Iqa luit
a rea  south of Frob isher Ba y. Field ob serva tion s ha ve
con stra in ed the distrib ution  of m eta sedim en ta ry un its
com prisin g qua rtzite, m a rb le, psa m m ite, pelite, a n d
sem ipelite, a ll of which ca n  b e correla ted with the
con tiguous m iddle Pa leoproterozoic L a ke Ha rb our
Group in  the type a rea  n orth of Kim m irut. T he spa tia l
distrib ution  of a  suite of la yered m a fic to ultra m a fic sills
in trusive in to the sedim en ta ry stra ta  in  the western
portion  of the Grin n ell Gla cier m a p a rea  wa s a lso
docum en ted a n d will b e the focus of further study.
L a yerin g in  the sills wa s ob served on  the cen tim etre to
m etres sca le, with m a n y b odies con ta in in g
dissem in a ted sulphide, som e a ssocia ted with ferricrete.
T he distrib ution  of high-gra de felsic a n d m a fic pluton ic
rocks, ten ta tively in terpreted a s pa rt of the m iddle
Pa leoproterozoic Cum b erla n d Ba tholith, were
delin ea ted. Four distin ct pha ses of deform a tion  a n d two
m eta m orphic episodes were recogn ized. T he
deform a tion  a n d m eta m orphic even ts ca n  b e correla ted
with sim ila r fea tures a n d a ssem b la ges previously
docum en ted b oth on  Ba ffin  Isla n d a n d on  the U n ga va
Pen in sula  of n orthern  Queb ec, a n d will b e utilized to
com pa re, a n d im prove on , existin g region a l tecton ic
m odels.
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Figure  1. S im plified b edrock geology of the ea stern  Meta  In cogn ita  Pen in sula , Ba ffin  Isla n d, Nun a vut, b a sed on  2014 
region a l a n d ta rgeted m a ppin g, supplem en ted b y a rchiva l ob serva tion s collected durin g the GS C's Opera tion  Am a dm ua k in  
1965 (Bla cka da r, 1967) a n d the S outh Ba ffin  Project in  1995–97 (S t-On ge et a l., 1999a –g). T he Grin n ell Gla cier m a p a rea  is 
outlin ed in  green . 

Figure  3. L a yered m on zogra n ite–diorite gn eiss, crosscut b y a  vein  of white m on zogra n ite (in  lower 
right corn er of photogra ph), Meta  In cogn ita  Pen in sula , Ba ffin  Isla n d, Nun a vut; ha m m er is 35 cm  
lon g. 2014-223 

Figure  6. Close-up of a  ta b ula r b ody of ga rn et-sillim a n ite leucogra n ite em pla ced in  L a ke Ha rb our 
Group psa m m ite a n d feldspa thic qua rtzite, Meta  In cogn ita  Pen in sula , Ba ffin  Isla n d, Nun a vut. 
2014-218 

Figure  4. S ha llowly-dippin g, well-la yered, ga rn et-b ea rin g orthoqua rtzite, L a ke Ha rb our Group, 
Meta  In cogn ita  Pen in sula , Ba ffin  Isla n d, Nun a vut; geologist for sca le is 2 m  ta ll. 2014-217 

Figure  2. S im plified geologica l terra n e m a p of the Queb ec–Ba ffin  segm en t of the T ra n s-Hudson  Orogen  (  
S t-On ge et a l., 2007), providin g a  region a l tecton ic con text for the ea stern  Meta  In cogn ita  field a rea  (outlin ed with the b la ck 
polygon  a n d shown  in  grea ter deta il in  Figure 1).
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Figure  5. Ga rn et-sillim a n ite-b iotite-m elt psa m m ite, L a ke Ha rb our Group, Meta  In cogn ita  
Pen in sula , Ba ffin  Isla n d, Nun a vut. 2014-224 

Figure  7. Diopside-phlogopite-spin el-a pa tite-qua rtz ca lca reous grit, L a ke Ha rb our Group, Meta  
In cogn ita  Pen in sula , Ba ffin  Isla n d, Nun a vut. 2014-220 

Figure  9. Folia ted K-feldspa r m ega crystic m on zogra n ite, Meta  In cogn ita  Pen in sula , Ba ffin  Isla n d, 
Nun a vut. 2014-222 

Figure  8. L a yered m eta ga b b ro, Meta  In cogn ita  Pen in sula , Ba ffin  Isla n d, Nun a vut; ha m m er is 35 cm  
lon g. 2014-219 

Figure  10. Folded diorite sheet in  b a ckgroun d em pla ced in  orthopyroxen e-b iotite±
m a gn etite m on zogra n ite, Meta  In cogn ita  Pen in sula , Ba ffin  Isla n d, Nun a vut; width of field of view is 
600 m . 2014-221 

HOW T O READ T HE GEOL OGICAL  MAP
T he ob jective of m a ppin g Meta  In cogn ita  Pen in sula  (Ba ffin  Isla n d) durin g the sum m er of 2014 wa s to im prove the geologica l kn owledge a n d 
docum en t the econ om ic poten tia l of the grea ter Iqa luit a rea . Geologica l m a ps show the distrib ution  of geologica l fea tures, in cludin g differen t 
kin ds of rocks a n d fa ults. Although the geology of every a rea  is differen t, a ll geologica l m a ps ha ve severa l fea tures in  com m on : coloured a rea s 
a n d letter sym b ols to represen t the kin d of rock un it a t the surfa ce in  a n y given  a rea , lin es to show the type a n d loca tion  of con ta cts a n d fa ults, 
strike a n d dip sym b ols to show which wa y la yers a re tilted, a n d a  m a p legen d tha t expla in s the colours a n d sym b ols utilized. 

T he m ost strikin g fea tures of geologica l m a ps a re its colours. Ea ch colour represen ts a  differen t geologica l un it. A geologica l un it is a  
volum e of a  certa in  kin d of rock of a  given  a ge ra n ge. Geologica l un its a re n a m ed a n d defin ed b y the geologists who m a de the geologica l m a p, 
b a sed on  their ob serva tion s of the kin ds of rocks a n d their in vestiga tion s of the a ge of the rocks. In  a ddition  to colour, ea ch geologica l un it is 
a ssign ed a  set of letters to sym b olize it on  the m a p. U sua lly the sym b ol is the com b in a tion  of a n  in itia l ca pita l letter followed b y on e or m ore 
ca pita l or lowerca se letters. T he first ca pita l letter represen ts the a ge of the geologica l un it. Geologists ha ve divided the history of the Ea rth in to 
Eon s. All letter sym b ols b egin  with a  ca pita l letter represen tin g a n  Eon : for exa m ple  (Pa leoproterozoic - 2500 to 1600 m illion  yea rs a go), 

 (Neoproterozoic - 1000 to 541 m illion  yea rs a go), or  (Qua tern a ry – 2.58 m illion  yea rs a go un til toda y). T he followin g ca pita l letters in dica te 
the n a m e of the un it, if it ha s on e. L owerca se letters in dica te the type of rock, if the un it ha s n o n a m e. T he n a m ed rock un its on  Ba ffin  Isla n d a re 
the “Na rsa jua q a rc”, n a m ed a fter sim ila r ign eous rocks in  n orthern  Queb ec a n d n ea r Kim m irut. S edim en ta ry rocks, a lso n ea r Kim m irut, a re 
n a m ed the L a ke Ha rb our group. S o  on  the m a p would b e the sym b ol for the L a ke Ha rb our qua rtzite (deposited in  the Pa leoproterozoic), 
while Nd would b e the sym b ol for a n  un n a m ed un it of dia b a se form ed in  the Neoproterozoic. Y ou ca n  see exa m ples of the differen t rock types 
foun d on  Meta  In cogn ita  Pen in sula  in  the photos a ssocia ted with this m a p.

T he pla ce where two differen t geologica l un its a re foun d n ext to ea ch other is ca lled a  con ta ct, a n d tha t is represen ted b y differen t kin ds of 
lin es on  the geologica l m a p. When  differen t geologica l un its ha ve b een  m oved n ext to on e a n other a fter they were form ed, the con ta ct is a  fa ult 
con ta ct. An other kin d of lin e shown  on  m ost geologic m a ps is a  fold a xis. In  a ddition  to b ein g m oved b y fa ults, geologica l un its ca n  a lso b e b en t 
a n d wa rped in to folds. A lin e tha t follows the crest or trough of the fold is ca lled the fold a xis. Often  con ta cts a re ob scured b y soil, vegeta tion , or 
la kes. T hose pla ces where the con ta ct lin e is precisely loca ted, it is shown  a s a  solid lin e, b ut where it is un certa in  it is shown  a s da shed. T he 
lin es on  the m a p m a y a lso b e m odified b y other sym b ols on  the lin e (tria n gles, sm a ll tick m a rks, a rrows, a n d m ore) which give m ore in form a tion  
a b out the lin e. For exa m ple, fa ults with tria n gles on  them  show tha t the side with the tria n gles ha s b een  m oved up a n d over the side without the 
tria n gles. All the differen t sym b ols on  the lin es a re expla in ed in  the m a p legen d. T ilted la yers a re shown  on  a  geologica l m a p with a  strike a n d 
dip sym b ol. T he sym b ol con sists of three pa rts: a  lon g lin e, a  short lin e, a n d a  n um b er. T he lon g lin e is ca lled the strike lin e, a n d shows the 
direction  in  the la yer tha t is still horizon ta l. An y tilted surfa ce ha s a  direction  tha t is horizon ta l (thin k a b out wa lkin g on  the side of a  hill, there is 
a lwa ys a  wa y to go tha t is n either up n or down , b ut is level). T he strike lin e shows tha t horizon ta l direction  in  the la yers. T he short lin e is ca lled 
the dip lin e, a n d shows which wa y the la yer is tilted. T he n um b er is ca lled the dip, a n d shows how m uch the la yer is tilted, in  degrees, from  fla t. 
T he higher the n um b er, the steeper the tiltin g of the la yer. S trike a n d dip sym b ols ca n  b e m odified to give m ore in form a tion  a b out the tilted 
la yers just like lin es ca n  b e, a n d these m odifica tion s a re expla in ed in  the m a p legen d. 

All geologica l m a ps com e with a  ta b le ca lled a  m a p legen d. In  the legen d, a ll the colours a n d sym b ols a re shown  a n d expla in ed. T he m a p 
legen d sta rts with a  list showin g the colour a n d letter sym b ol of every geologica l un it, sta rtin g a t the top with the youn gest or m ost recen tly 
form ed un its, a lon g with the n a m e of the un it (if it ha s on e) a n d a  short description  of the kin ds of rocks in  tha t un it a n d their a ge. After the list of 
geologic un its, a ll the differen t types of lin es on  the m a p a re expla in ed, a n d then  a ll the differen t strike a n d dip sym b ols. T he m a p legen d will 
a lso in clude expla n a tion s of a n y other kin ds of geologic sym b ols used on  a  m a p (loca tion s where fossils were foun d, loca tion s of deposits of 
precious m eta ls, loca tion  of fa ults kn own  to b e a ctive, a n d a n y other geologica l fea ture tha t m ight b e im porta n t in  the a rea  shown  b y the 
geologica l m a p). Beca use the geology in  every a rea  is differen t, the m a p legen d is vita l to un dersta n din g the geologica l m a p.

Fieldwork a n d geologica l m a ppin g on  Meta  In cogn ita  Pen in sula  (Ba ffin  Isla n d) esta b lished the distrib ution  of sedim en ta ry rocks 
(L a ke Ha rb our group; m a p un its ) tha t ca n  b e correla ted with rock form a tion s in  the vicin ity of Kim m irut. A suite of 
m a gm a tic sheets (sills) wa s docum en ted a n d will b e the focus of further study (m a p un its ). T hese a re of poten tia l econ om ic 
im porta n ce a s they con ta in  m eta llic m in era ls (sulphides), a n d their occurren ce could in dica te the presen ce of econ om ic m eta l con cen tra tion s. 
Four rock deform a tion  a n d two therm a l even ts were recogn ized. S uch even ts ca n  b e correla ted with sim ila r on es tha t took pla ce 1800 m illion  
yea rs a go a n d ha ve b een  previously docum en ted b oth elsewhere on  Ba ffin  Isla n d a n d on  the U n ga va  Pen in sula  of n orthern  Queb ec. T hese 
results will b e used to com pa re a n d im prove m odels showin g the a n cien t geologica l evolution  of Nun a vut.
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T ECT ONOS T RAT IGRAPHIC U NIT S

T he Geo-m a ppin g for En ergy a n d Min era ls (GEM) progra m  ta rgeted the ea stern  Meta  In cogn ita  Pen in sula  in  2014 (Figure 1) to help com plete 
the region a l b edrock-m a ppin g covera ge for the southern  ha lf of Ba ffin  Isla n d. Fieldwork on  the pen in sula  (pa rts of NT S  25-G, I, J, K, N, O) wa s 
led b y the Geologica l S urvey of Ca n a da  (GS C) in  colla b ora tion  with the Ca n a da -Nun a vut Geoscien ce Office (CNGO). Region a l a n d ta rgeted 
b edrock m a ppin g a lso in volved pa rticipa n ts from  Ab origin a l Affa irs a n d Northern  Developm en t Ca n a da , Nun a vut Arctic College, U n iversity of 
Otta wa  a n d Ca rleton  U n iversity. T his m a p presen ts a  syn thesis of the region a l b edrock geology, the prin cipa l tecton ostra tigra phic un its, a n d 
the m a in  structura l elem en ts iden tified for the Grin n ell Gla cier a rea  durin g fieldwork in  2014, supplem en ted b y a rchiva l ob serva tion s collected 
durin g the GS C's Opera tion  Am a djua k in  1965 (Bla cka da r, 1967) a n d the S outh Ba ffin  Project in  1995–97 (S t-On ge et a l., 1999a –g). 

T he m eta sedim en ta ry a n d m eta pluton ic un its on  Meta  In cogn ita  Pen in sula  a re pa rt of the n orthea stern  (Queb ec–Ba ffin ) segm en t of the 
T ra n s-Hudson  Orogen , a  collision a l orogen ic b elt tha t exten ds in  a  b roa d a rcua te sha pe from  n orthea stern  to south-cen tra l North Am erica  
(Hoffm a n  1988; L ewry a n d Collerson , 1990), a n d which com prises tecton ostra tigra phic a ssem b la ges a ccum ula ted on , or a ccreted to, the 
n orthern  m a rgin  of the lower-pla te Archea n  S uperior Provin ce durin g the m iddle Pa leoproterozoic (S t-On ge et a l., 2006, 2009). Northern  
Queb ec a n d southern  Ba ffin  Isla n d a re cha ra cterized b y three orogen -sca le sta cked tecton ic elem en ts (Figure 2; S t-On ge et a l., 2002), which 
in clude the followin g tecton ostra tigra phic un its (from  lowest to highest structura l level):

• level 1 —  Archea n  ton a litic orthogn eiss in terpreted a s the n orthern  con tin ua tion  of the S uperior cra ton  a n d m iddle Pa leoproterozoic 
supra crusta l cover correla ted with the Povun gn ituk Group, U n ga va  Pen in sula  (S t-On ge et a l., 1996);

• level 2 —  dom in a n tly m on zogra n itic a n d gra n odioritic m iddle Pa leoproterozoic gn eiss in terpreted a s the n orthern  exten t of the Na rsa jua q 
a rc (S cott, 1997; S t-On ge et a l., 2009), or a ltern a tively a s Na rsa jua q-a ge in trusion s em pla ced within  level 3 (Corriga n  et a l., 2009); a n d

• level 3 —  the tecton ostra tigra phic un its of the L a ke Ha rb our Group (Ja ckson  a n d T a ylor, 1972) a n d a  n um b er of m eta pluton ic gn eissic 
un its in terpreted a s the cover sequen ce a n d crysta llin e b a sem en t of a  m iddle Pa leoproterozoic a ccreted terra n e term ed the 
'Meta  In cogn ita  m icrocon tin en t' b y S t-On ge et a l. (2000). Va rious pluton ic pha ses of the Cum b erla n d Ba tholith (Wha len  et a l., 2010) 
in trude a ll un its in  level 3. 

S evera l types of com position a lly la yered m eta pluton ic rocks, in cludin g m on zogra n ite gn eiss a n d orthopyroxen e-b ea rin g m on zogra n ite-
gra n odiorite-ton a lite gn eiss (un it ), horn b len de a n orthosite (un it ) a n d horn b len de-clin opyroxen e qua rtz diorite (un it ), occur a t 
the lowest structura l levels exposed a lon g the western  portion  of the project a rea  (Figure 1). T he orthogn eisses a re in  physica l con tin uity with, 
a n d/or a re lithologica lly sim ila r to, pluton ic rocks n orth a n d n orthea st of Kim m irut tha t ha ve b een  correla ted b y S cott (1997), Wodicka  a n d S cott 
(1997), T héria ult et a l. (2001) a n d S t-On ge et a l. (2002) with m eta pluton ic un its of the m iddle Pa leoproterozoic Na rsa jua q a rc in  n orthern  
Queb ec (Figure 2; S t-On ge et a l., 1992; Dun phy a n d L udden , 1998). T a rgeted geochron ologica l studies a re pla n n ed to test this correla tion .

Buff- to pin k-wea therin g, well la yered orthopyroxen e-b iotite±horn b len de m on zogra n ite orthogn eiss (un it ) un derlies la rge a rea s 
b etween  Pritzler Ha rb our, Newell S oun d a n d Y ork S oun d (Figure 1). In  m ost outcrops exa m in ed, the m on zogra n ite gn eiss is in terla yered with 
sub ordin a te, b oudin a ged, a n d discon tin uous la yers of horn b len de-orthopyroxen e-clin opyroxen e diorite to qua rtz diorite (Figure 3). T he 
distrib ution  of the orthogn eiss, its spa tia l a ssocia tion  with the supra crusta l rocks of the L a ke Ha rb our Group (describ ed b elow), a n d the rela tive 
overa ll stra in  con tra st b etween  gn eissic a n d supra crusta l un its m ight suggest the orthogn eiss represen ts the stra tigra phic b a sem en t to the 
L a ke Ha rb our Group. However, this is difficult to determ in e in  the field a s a ll ob served con ta cts b etween  orthogn eiss a n d supra crusta l un its a re 
tecton ic a n d cha ra cterized b y copla n a r m eta m orphic fa b rics, in dica tin g a t the very lea st som e degree of reworkin g. It is a n ticipa ted tha t 
stra tegic geochron ologica l a n a lyses will help a ddress this issue.

All com pon en ts of the gn eiss a re crosscut b y vein s of white to pin k b iotite m on zogra n ite a n d syen ogra n ite tha t ra n ge from  well folia ted to 
rela tively m a ssive, a n d from  a  few cen tim etres to over a  deca m etre in  thickn ess (Figure 3). S im ila rities in  rock type, m in era l a ssem b la ge a n d 
a m oun t of deform a tion  suggest tha t the m on zogra n ite a n d syen ogra n ite vein s a re rela ted to, a n d possib ly com a gm a tic with, pluton s of the 
Cum b erla n d Ba tholith (  b elow) tha t in trude this un it in  the study a rea .

T he qua rtzite, m a rb le, psa m m ite, a n d sem ipelite m a pped on  the ea stern  Meta  In cogn ita  Pen in sula  a re lithologica lly sim ila r to the 
m eta sedim en ta ry stra ta  of the con tiguous L a ke Ha rb our Group in  its type loca lity (S t-On ge et a l., 1996, 1998; S cott et a l., 1997). In  the Grin n ell 
Gla cier m a p a rea , the L a ke Ha rb our Group is com posed of qua rtzite (un it ) structura lly overla in  b y la tera lly con tin uous to b oudin a ged 
b a n ds of pa le grey to white m a rb le a n d ca lcsilica te rocks (un it ) in  turn  overla in  b y ga rn etiferous psa m m ite (un it ), a n d m in or 
sem ipelite a n d pelite (un it ).

Qua rtzite occurs a s discrete, well-la yered pa n els (Figure 4) severa l m etres to severa l hun dred m etres thick. It is n ota b ly a b un da n t a lon g a  
b roa d b a n d crossin g the pen in sula  a t the lon gitude of Newell S oun d a n d the Middle S a va ge Isla n ds (Figure 1). Qua rtzite la yers 
com position a lly ra n ge from  orthoqua rtzite to feldspa thic qua rtzite, com m on ly con ta in  gra phite±ga rn et±sillim a n ite a n d a re stron gly 
recrysta llized. Prim a ry sedim en ta ry fea tures such a s crossb eddin g or gra ded b eddin g were n ot ob served. Com position a l la yers within  the 
psa m m ite ra n ge from  cen tim etres to ten s of cen tim etres in  thickn ess a n d ca n  b e tra ced for up to ten s of m etres a lon g strike. T hey a re defin ed 
b y va ria tion s in  the m oda l a b un da n ce of qua rtz, pla giocla se, b iotite, lila c ga rn et, sillim a n ite, ra re cordierite a n d gra n itic m elt (Figure 5). Ga rn et-
sillim a n ite pelite typica lly occurs a s thin  la yers within  ga rn et-b iotite sem ipelite, the la tter sub ordin a te within  the psa m m ite. T he psa m m ite a n d 
sem ipelite a re gen era lly rusty wea therin g, a n d cha ra cterized b y tra ce a m oun ts of dissem in a ted gra phite, pyrite a n d cha lcopyrite. White 
leucogra n ite (un it ), rich in  lila c ga rn et a n d sillim a n ite, is a  ub iquitous con stituen t within  the silicicla stic pa cka ge, occurrin g a s con corda n t 
la yers or pods less tha n  0.5 m  thick (Figure 6). L oca lly, the leucogra n ite outcrops a s la rge discrete ta b ula r b odies severa l ten s of m etres thick.

In  the Grin n ell Gla cier m a p a rea , m ost of the ca lca reous rocks a re m edium  to coa rse gra in ed a n d a re loca lly cha ra cterized b y 
com position a l la yerin g defin ed b y va ried m oda l proportion s of ca lcite, forsterite, hum ite, diopside, trem olite, phlogopite, spin el, a pa tite a n d 
ra rely wolla ston ite. In dividua l la yers ra n ge from  cen tim etres to m etres in  thickn ess a n d ca n  b e tra ced for ten s of m etres a lon g strike. 
Ca lcsilica te rocks a re com m on ly in terla yered with silicicla stic rocks a n d gen era lly a ssocia ted with m a rb le. L oca lly, the ca lca reous stra ta  
in clude la yers of ca lca reous grit cha ra cterized b y a b un da n t 1–2 m m  detrita l qua rtz gra in s (Figure 7). T hickn esses of in dividua l ca lca reous rock 
sequen ces typica lly ra n ge from  severa l deca m etres to less tha n  200 m . In dividua l m a rb le un its ca n  b e tra ced severa l kilom etres a lon g strike. 
No prim a ry b eddin g structures were ob served in  the ca lca reous rocks.

Gen era lly con corda n t sheets of m edium - to coa rse-gra in ed m a fic to ultra m a fic rocks (un its ) occur within  the L a ke 
Ha rb our Group of the western  Grin n ell Gla cier m a p a rea . In dividua l b odies a re typica lly 10–20 m  thick, a lthough som e rea ch a  few hun dred 
m etres in  thickn ess a n d exten d up to severa l kilom etres a lon g strike. Meta ga b b roic textures a n d com position a l la yerin g a t the cen tim etre- to 
m etre-sca le defin ed b y va ria tion s in  m oda l a b un da n ce of clin opyroxen e, orthopyroxen e, horn b len de a n d pla giocla se a re com m on ly 
preserved in  the m a fic b odies (Figure 8). T he con corda n t n a ture, ta b ula r sha pe a n d sha rp con ta cts of these b odies suggest tha t they a re sills. 
S evera l ultra m a fic b odies, either clin opyroxen e-orthopyroxen e±horn b len de m eta pyroxen ite or olivin e-clin opyroxen e-orthopyroxen e 
m eta peridotite, were ob served. In  n um erous loca lities, the ultra m a fic rocks a re com position a lly la yered with m a n y b odies con ta in in g 
dissem in a ted sulphide, som e a ssocia ted with a  ferricrete, which con sists of m edium  to coa rse cla stic sedim en t cem en ted b y a n  iron  
oxyhydroxide. A full field description  of the m a fic a n d ultra m a fic rocks on  Meta  In cogn ita  Pen in sula  is given  in  S t-On ge et a l. (2015).

T he prin cipa l pluton ic rock types m a pped on  the ea stern  Meta  In cogn ita  Pen in sula  in clude ta n - to pin k-wea therin g orthopyroxen e-
b iotite±m a gn etite m on zogra n ite (un it ), b iotite-horn b len de±m a gn etite±orthopyroxen e m on zogra n ite (un it ), b iotite-ga rn et±
orthopyroxen e m on zogra n ite (un it ) a n d b iotite m on zogra n ite to syen ogra n ite (un its ). A n um b er of the pluton ic b odies a re 
distin ctively K-feldspa r m ega crystic (Figure 9), wherea s others (un its ) con ta in  a b un da n t en cla ves of silicicla stic a n d ca lca reous 
rock types, in terpreted to b e derived from  the L a ke Ha rb our Group. In  a  n um b er of well-exposed loca lities, the gra n itic un its trun ca te the 
m on zogra n ite–diorite orthogn eiss a n d a ssocia ted L a ke Ha rb our Group stra ta , suggestin g tha t in trusion  followed the ea rly deform a tion  of the 
orthogn eiss a n d supra crusta l un its (  b elow). T he coa rse- to m edium -gra in ed, m a ssive to folia ted m eta pluton ic rocks occur a lon g strike 
from , a n d a re con tin uous with, exten sive region s un derla in  b y the Cum b erla n d Ba tholith on  the Meta  In cogn ita  a n d western  Ha ll pen in sula s 
(Figure 2; S t-On ge et a l., 1999a –g; Ma cha do et a l., 2013a , b ; S teen ka m p a n d S t-On ge, 2014). T he con tin uity of the pluton ic rocks suggests 
tha t m a n y of those in  the Grin n ell Gla cier m a p a rea  a re a lso pa rt of the 1.86–1.85 Ga  b a tholith (Ja ckson  et a l., 1990; Wodicka  a n d S cott, 1997; 
S cott a n d Wodicka , 1998; S cott, 1999; Wha len  et a l., 2010). Geochron ologica l sa m ples of a ll m a jor pluton ic rock types were a cquired durin g 
the course of the fieldwork to test this correla tion . 
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HOW TO READ THE LEGEND
T his legen d is com m on  to CGM 215E, CGM 216E, a n d CGM 217E. Coloured legen d b locks 
den ote m a p un its tha t a ppea r on  this m a p. T he a ge ca tegory (Eon ) of the m a p un it is in dica ted b y 
the first upper ca se letter, e.g. { (Pa leoproterozoic), the tecton ostra tigra phic n a m e, if a pplica b le, 
b y the secon d a n d third upper ca se letters, e.g. L H (L a ke Ha b our Group), a n d the lithology b y 
the lower ca se letter(s), e.g. m dg (m on zogra n ite-diorite gn eiss).  
Q UATERNARY

 
T ill, outwa sh, delta ic gra vel, a n d sa n dy a lluvium ./

NEOPROTEROZOIC
 Dia b a se dyke (Fra n klin  swa rm ).
 

STRUCTURAL LEVEL 3
 PALEOPROTEROZOIC

 
Horn b len de-orthopyroxen e-clin opyroxen e diorite, leucodiorite; loca lly la yered 
with com position s ra n gin g from  diorite to a n orthosite.{d

Biotite syen ogra n ite; loca lly with K-feldspa r m ega cryts.{sb

Biotite-m a gn etite±orthopyroxen e m on zogra n ite; loca lly with K-feldspa r m ega crysts.{mb

Biotite-horn b len de±m a gn etite±orthopyroxen e m on zogra n ite.{mh

Biotite-ga rn et±orthopyroxen e m on zogra n ite; com m on ly con ta in s a b un da n t 
in clusion s of m eta sedim en ta ry rock.{mg

Orthopyroxen e-b iotite±m a gn etite m on zogra n ite; com m on ly con ta in s a b un da n t 
in clusion s of m eta sedim en ta ry rock.{ms

Orthopyroxen e-b iotite±m a gn etite m on zogra n ite; loca lly with K-feldspa r m ega crysts.{mo

LAKE HARBOUR GROUP
 

White b iotite-ga rn et leucogra n ite com m on ly in terla yered with m eta sedim en ta ry rock.{LHw

Meta leucodiorite.{LHd

Meta ga b b ro, a m phib olite.{LHm

Meta peridotite, m eta pyroxen ite, m eta dun ite.{LHu

Ga rn et-sillim a n ite-b iotite psa m m ite; sem ipelite, pelite, qua rtzite; m in or m a rb le 
a n d ca lc-silica te; white b iotite-ga rn et leucogra n ite pods a n d sea m s; diorite to 
leucodiorite a n d la yered m a fic-ultra m a fic sills.

{LHp

Ga rn et-b iotite sem ipelite; pelite, qua rtzite; white b iotite-ga rn et leucogra n ite 
pods a n d sea m s.{LHs

Diopside-phlogopite-spin el-a pa tite m a rb le, ca lc-silica te; m in or silicicla stic 
la yers; white b iotite-ga rn et leucogra n ite pods a n d sea m s.{LHc

Ga rn et-sillim a n ite qua rtzite, feldspa thic qua rtzite; sem ipelite, orthoqua rtzite, 
pelite; m in or m a rb le a n d ca lc-silica te; white b iotite-ga rn et leucogra n ite pods 
a n d sea m s.

{LHq

 
 

Orthopyroxen e-b iotite m on zogra n ite-diorite gn eiss.{mdg

 
 STRUCTURAL LEVEL 2
 PALEOPROTEROZOIC

 NARSAJUAQ  ARC
 Horn b len de-clin opyroxen e±orthopyroxen e-b iotite qua rtz diorite; 

orthopyroxen e-b iotite±horn b len de m on zogra n ite a n d horn b len de-b iotite 
ton a lite vein s.

{Nd

Horn b len de-clin opyroxen e a n orthosite; orthopyroxen e-b iotite±horn b len de 
m on zogra n ite to syen ogra n ite vein s.{Na

Orthopyroxen e-b iotite±horn b len de m on zogra n ite, la yered orthopyroxen e-
b iotite±horn b len de±ga rn et±clin opyroxen e m on zogra n ite, ton a lite, a n d 
gra n odiorite gn eiss; horn b len de a n orthosite la yers; a m phib olite, 
horn b len dite a n d m eta pyroxen ite en cla ves; orthopyroxen e-b iotite±horn b len de 
m on zogra n ite to syen ogra n ite vein s.

{Nm

Geologica l con ta ct 
 Defin ed
 

Approxim a te
 

In ferred
 

Con cea led
 

Ductile structura l tren d
  
 

D2 thrust fa ult; teeth on  upthrust side
 Defin ed
 

Ob lique-slip fa ult, defin ed
 Dextra l slip
 

S in istra l slip
 

Norm a l fa ult; solid circle in dica tes down thrown  side
 Approxim a te
 

Bla ck poin t sym b ols in dica te a n  a ctua l sta tion  loca tion . Grey sym b ols a re secon da ry 
m ea surem en ts from  a  sta tion  tha t ha ve b een  offset for displa y purposes on ly. T he den sity of 
poin t sym b ols west of 68° ha s b een  reduced for displa y purposes on ly however, a ll origin a l 
da ta  is in cluded in  the da ta  file.

 

Folia tion , tra n sposed b eddin g, in clin ed
 Gn eissosity, in clin ed
 D1 folia tion , in clin ed
 D1 folia tion , vertica l 

D1 m in era l lin ea tion 
D1 stretchin g lin ea tion 
D1 roddin g 
D3 fold hin ge

 Dyke m a rgin , in clin ed
 

72
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12

24

10

12

24
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An tiform , defin ed, overturn ed
 f2
 f3
 

An tiform , defin ed, upright
 f3
 f4
 

S yn form , defin ed, overturn ed
 f3
 

S yn form , defin ed, upright
 f3
 f4
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