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The Geo-mapping for Energy 

and Minerals (GEM) program:

 provide modern public geoscience

 support evidence-based exploration 

for new mineral and energy 

resources 

 enable northern communities to 

make informed decisions about 

their land, economy and society

 portions of southern Baffin Island 

represent some of the last major 

missing tectonic pieces in our 

understanding of Nunavut geology 

 targeted bedrock tectonostratigraphic, 

geochronological, structural, 

petrological and geophysical studies 

would largely resolve this uncertainty 

Southern Baffin Island project 

initiated in 2014:
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At the onset, two remaining 

gaps in the regional bedrock 

map coverage of southern 

Baffin Island:

 eastern Meta Incognita Peninsula –

11,853 km2 – summer 2014

 Sylvia Grinnell Lake – Clearwater 

Fiord area – 49,855 km2 – summer 

2015

Scientific Questions:
 Does the Lake Harbour Group 

metasedimentary assemblage and it’s 

suite of mafic-ultramafic sills previously 

mapped on southern Baffin Island 

extend east onto Meta Incognita 

Peninsula and north onto Hall 

Peninsula and if so, what are the 

implications for the present architecture 

and past assembly of Baffin Island? 

 Does the Archean Hall Peninsula 

Gneiss Complex (host to the Chidliak

diamond district) extend south onto 

eastern Meta Incognita Peninsula or 

west on western Hall Peninsula?  

 How does the geology of Hall 

Peninsula match that of the 

Cumberland Peninsula and does a 

Paleoproterozoic tectonic suture (Baffin 

suture) separate these two areas?  
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Summer 2014:

Completing the mapping 

of Meta Incognita 

Peninsula

 four weeks of field work

 based out of Iqaluit

 team of 9 including cook 

and helicopter crew

 partnered between GSC, 

CNGO, AANDC, PCSP and 

the University of Ottawa
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Eastern Meta Incognita

Peninsula:

 1st GEM field report

 2 CNGO Summary of

Activities (SOA) reports

 6 bedrock geological maps
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100:000 scale maps:

released 14 April 2015

(Nunavut Mining 

Symposium)

Free download 
http://geoscan.nrcan.gc.ca
http://cngo.ca/

http://geoscan.nrcan.gc.ca/
http://cngo.ca/
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 field work documenting 

the distribution and 

characteristics of 

quartzite, marble and 

psammite strata host to 

numerous mafic-

ultramafic sills

 establishing that the 

metasedimentary rocks 

of eastern Meta 

Incognita Peninsula are 

lithologically similar and 

contiguous to rocks of 

the Paleoproterozoic 

Lake Harbour Group in 

the type Kimmirut area

Metasedimentary rocks of Meta Incognita 

Peninsula: Lake Harbour Group

14SUB-O103 

quartzite

CGM 217E

14SUB-S013 

quartzite

CGM 215E

 Detrital zircon ages (SHRIMP)

Meta Incognita
Peninsula (eastern)

Meta Incognita
Peninsula (central)
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Plutonic rocks of Meta 

Incognita Peninsula
 tan weathering to a 

pink sugary texture

 Bt-Opx-Hbl-Ilm to Bt-

Mag bearing

 massive to well 

foliated 

 equant to megacrystic

 diorite enclave rich to 

absent

 1.87 Ga to 1.84 Ga crystallization ages

 local 1.89 Ga inheritance

 field and geochronology document no 

equivalent to the Archean Gneiss Complex 

on Hall Peninsula (present erosion levels)

CGM 215E

14SAB-O10O 

megacrystic monzogranite

14SAB-O049

equigranular monzogranite

14SAB-O86A 

megacrystic monzogranite
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Summer 2015: completing 

the mapping of Baffin 

Island south of latitude 

70°N

 eight weeks of field work

 based out of Iqaluit and a 

temporary field camp

 team of 13 including cook 

and helicopter crew

 partnered between GSC, 

CNGO, PCSP, University of 

Oxford, Carleton University 

and Nunavut Arctic College

 with… 
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 community engagement visits 

successfully completed in 

March 2015 

 project permits and licences 

acquired prior to the start of 

field work in mid-June 2015

Consultation and 

engagement
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 low impact, small footprint, temporary field research camp
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 on-the-job, in-the-field training of Nunavut Arctic College students
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Sylvia Grinnell Lake –

Clearwater Fiord outputs:

 18 aeromagnetic maps

 10 bedrock geologial maps

 7 field reports (SOA & GEM)

 glacial valley west

of Chidliak Bay
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http://geoscan.nrcan.gc.ca or http://cngo.ca/

100:000 scale maps:

released 5 April 2016

http://geoscan.nrcan.gc.ca/
http://cngo.ca/
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http://geoscan.nrcan.gc.ca or http://cngo.ca/

Sylvia Grinnell Lake –

Clearwater Fiord outputs:

 PDF of the bedrock geology map

 related map information 

document (descriptive notes)

 a full digital release package 

with GDB and MXD files

 lithological and sample point data

Sylvia Grinnell Lake –

Clearwater Fiord outputs:

 Inuktitut version of published map

 Inuktitut version of map 

information document (descriptive 

notes)

 pilot project to continue gauging 

uptake

http://geoscan.nrcan.gc.ca/
http://cngo.ca/
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Metasedimentary rocks of Hall Peninsula: 

Lake Harbour and Piling groups

15SAB-R032 

quartzite

15SAB-W054 

marble

 distribution and 

characteristics of 

feldspathic wacke and 

pelite turbiditic strata: 

southern extent of 

Piling Group (Rae 

craton) 15SAB-C084 

greywacke

CGM 254E

CGM 257E

 field work documenting 

the distribution and 

characteristics of 

quartzite, marble, 

psammite and pelite

strata: northern extent of 

Lake Harbour Group 

(Meta Incognita terrane) Hall Peninsula (south-west)
 dominantly 2.55-2.30 Ga detritus

 maximum age of deposition ca. 2.3 

Ga

 abundant 1.84 Ga metamorphic rims 

(not plotted)

 along with absence of crustal high 

strain zones, ophiolite, molasse units, 

removes the need for a NS suture

 Detrital zircon ages (SHRIMP)

(south-east)
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Frobisher suite mafic, 

ultramafic and layered 

mafic-ultramafic sills

 cm- to metre-scale 

rhythmic layering in 

metagabbro defined 

by the amount of 

hornblende, 

clinopyroxene and 

plagioclase

 emplaced in the 

metasedimentary 

rocks of the Lake 

Harbour Group

 leucogabbro tops with 

locally well-developed 

subophitic texture

 ultramafic rocks 

layered at the cm- to 

metre-scale defined 

by amount of 

pyroxene, talc, and 

derivatives of olivine

 ferricrete below ultramafic sill

Prelim. age

1.92 Ga

 gossans and local 

ferricrete in host strata

 disseminated sulphides 

including chalcopyrite

15SAB-R174 

layered gabbro

15SAB-L118 

layered peridotite

15SAB-R174 

leucogabbro
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15SAB-L082 

metagabbro

15SAB-R74 

megacrystic

monzogranite

Plutonic rocks

 range in composition 

from metagabbro to 

leucogranite

 variably Bt-Opx-Hbl-

Grt-Mag-Ilm bearing

 clear cross-cutting 

relationships

 aeromagnetic 

signature related to 

mineralogy via phase 

diagram modelling

15SAB-D236 

leucogranite

Phase diagram for monzogranite

 Preliminary 1.86 Ga 

crystallization age for 

megacrystic monzogranite

 1.89 Ga inheritance
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Hall Peninsula

Gneiss Complex
 Bt-Hbl-Mag tonalite to 

monzogranite

 massive to gneissic; 

locally enclave-rich

 dated between 3.21 –

2.68 Ga

 host to Chidliak

diamond field

15SAB-W066 

tonalite gneiss

15SAB-C104 

granodiorite with mafic enclaves

15SAB-D325 

tonalite gneiss imbricate

 western margin thrust-

imbricated

 constrained at depth with 

geophysical forward modelling
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Carving stone

 known occurrences and new ones 

documented on the published maps

 visit by the Government of Nunavut 

Department of Economic Development 

and Transportation (GN-EDT) 

carver/geologist evaluation team

15SAB-L118 

dunite

J. Ell, master carver
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Conclusions
 Field work in 2015, covering 49,855 km2, completed the partnered CNGO /GSC 

objective to update the bedrock coverage of Baffin Island south of latitude 70°N.  

Initiative was started in 1995 and supported by various programs including NRDP, 

GEM1, GEM2 and SINED.

 Documented a regional suite of layered mafic to ultramafic sills in the SGL – CF 

area that are intrusive into metasedimentary strata correlated with the middle 

Paleoproterozoic Lake Harbour Group. Many bodies contain disseminated sulphide, 

some associated with gossan or ferricrete.

 Constrained the 3-D geometry of the western margin of the Hall Peninsula Gneiss 

Complex, host to the Chidliak diamond field, both in map view and at depth.  Margin 

characterized by spectacular thick-skinned thrust imbricates of Archean basement 

and Paleoproterozoic cover.

 Followed by publication of full digital release packages (GDB and MXD files) for 10 

maps, as well as Inuktitut versions, therefore delivering meaningful results, and 

communicating these results in a meaningful way to northern Canadians.
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