
EM

: AREVA Resources Canada Inc., Bayswater Uranium Corp., 
Forum Uranium, Mega Uranium, Nunavut Tunngavik Incorporated, Titan Uranium, Uranium North, Western Uranium, 

Warner Miles (contract and quality management at GSC)
Guidance & sharing knowledge: Karen Costello (INAC), Eric Prosh & Ronnie Suluk (GN), Boris Kotelewetz (Baker Lake Lodge), 

Tom Skulski (GSC, Arc GIS compilation), Mary Sanborne-Barrie (GSC, peer review) 

Arc GIS, organizational support & Drafting:  Beth Hillary, Angela Ford, Rochelle Buenviaje, Marlene Francis
Sharing knowledge, data  & logistical support through consortium Cameco Corporation, 

Acknowledgments
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 MacIsaac, D., 2015. Outcrop and remote 
predictive geology of the Amer Belt and basement beside and beneath the northeast Thelon 
Basin in parts of NTS 66-A, B, C, F, G and H, Kivalliq Region, Nunavut; Geological Survey of 
Canada, Open File 7242, 1 zip file. doi:10.4095/296825

Jefferson, C.W., White, J.C., Young, G.M., Patterson, J., Tschirhart, V.L., Pehrsson, S.J., Calhoun, L.,
            Rainbird 

Recommended citation

1. Geological Survey of Canada, 601 Booth St., Ottawa, ON, K1A 0E8;  2. Department of Earth Sciences, University of New Brunswick, P.O. Box 

4400, Fredericton, New Brunswick E3B 5A3;  3. Geology Department, Western University, London, ON N6A 5B75.  4. Environmental Geoscience 

Programme, Concordia University, 1455 de Maisonneuve Blvd. W., Montréal, Québec H3G 1M8;  5. Department of Earth Sciences, 2165 

Herzberg Laboratories, Carleton University, 1125 Colonel By Drive, Ottawa, ON K1S 5B6;  6. McMaster Applied Geophysics & Geological 

Imaging Centre; School of Geography & Earth Sciences, McMaster University, 1280 Main Street West, Hamilton, ON L8S 4L8.

Institutions represented by co-authors: 

Canada
Ressources naturelles Natural Resources 

Canada

© Her Majesty the Queen in Right of Canada, as represented by the 
Minister of Natural Resources Canada, 2015

doi:10.4095/

This publication is available for free download through 
GEOSCAN (http://geoscan.nrcan.gc.ca/). 

296825

Publications in this series

have not been edited;

they are released as

submitted by the author.

Les publications de cette

série ne sont pas révisées;

elles sont publiées telles

que soumises par l’auteur.

O P E N F I L E

D O S S I E R P U B L I C

GEOLOGICAL SURVEY OF CANADA

COMMISSION GÉOLOGIQUE DU CANADA

7242

2015

Pehrsson, S.J., Jenner, G., Kjarsgaard, B.A., 2002. The Ketyet River 
group: correlation with Paleoproterozoic supracrustal sequences of 
northeastern Rae and implications for Proterozoic orogenesis in the 
western Churchill Province. In: Geological Association of Canada 
Annual Meeting, p. 90 (Abstracts with Programs v.27). 

Pehrsson, S.J., Wilkinson, L., and Zaleski, E., 2004. Geology, 
Meadowbank gold deposit area, Nunavut; Geological Survey of Canada, 
Open File 4269, scale 1:20,000.

Pehrsson, S.J., Berman, R., and Davis, W.J., 2013. Paleoproterozoic 
orogenesis during Nuna aggregation: a case study of reworking of the 
Archean Rae craton, Woodburn Lake, Nunavut. Precambrian Research, 
232, 167-188, http://dx.doi.org/10.1016/j.precamres.2013.02.010.

Percival, J.A., Tschirhart, V., Ford, A., and Dziawa, C., 2015. Report of 
activities for geology and mineral potential of the Chantrey-–1Thelon 
Area: GEM-2 Montresor project; Geological Survey of Canada, Open 
File 7707, 12 p. doi:10.4095/295673. 

Peterson T.D., 2006: Geology of the Dubawnt Lake area, Nunavut-
Northwest Territories. Geological Survey of Canada Bulletin 580, 56p.

Peterson, T.D., van Breemen, O., Sandeman, H. and Cousens, B. 2002. 
Proterozoic (1.85–1.75 Ga) igneous suites of the Western Churchill 
Province: granitoid and ultrapotassic magmatism in a reworked Archean 
hinterland. Precambrian Research, 119: 73-100.

Peterson, T., Pehrsson, S., Jefferson, C., Scott, J., and Rainbird, R., 
2010. The Dubawnt Supergroup, Canada: a LIP with a LISP; December 
2010 LIP of the month:  LOM archives; 
http://www.largeigneousprovinces.org/LOM.html, 32 p.

Peterson, T.D., Scott, J.M.J., and Jefferson, C.W., 2011. Uranium-rich 
bostonite-carbonatite dykes in Nunavut: recent observations; Geological 
Survey of Canada, Current Research 2011-11, 12 p., doi: 
10.4095/288751.

Peterson, T., Scott,J.M.J., LeCheminant,A., Chorlton,L.B., and D'Aoust, 
B., 2014: Geology and digital database, Tebesjuak Lake, NTS 65O; 
Geological Survey of Canada, Canadian Geoscience Map 158 
(preliminary), scale: 1:250 000. doi:10.4095/293892.

Peterson, T.D., Scott, J.M.J., LeCheminant, A.N., Jefferson, C.W., 
Pehrsson, S.J. 2015a. The Kivalliq Igneous Suite: Anorogenic bimodal 
magmatism at 1.75 Ga in the western Churchill Province; Precambrian 
Research 262, 101-119, http://dx.doi.org/10.1016/j.precamres. 
2015.02.019.

Peterson, T.D., Scott, J.M.J., LeCheminant, A.N., Tschirhart, V., 
Chorlton, L.B., Davis, W.J., and Hamilton, M. 2015b. Nueltin granites 
and mafic rocks in the Tebesjuak Lake (NTS 65O) map area: new 
geochronological, petrological, and geophysical data. Geological 
Survey of Canada, Current Research (in press).

Peterson, T.D., Jefferson, C.W. and Anand, A., 2015c. Geological setting 
and geochemistry of the ca. 2.6 Ga Snow Island Suite in the central Rae 
Domain of the Western Churchill Province, Nunavut. Geological Survey 
of Canada, Open File 7841 (in press).

Rainbird, R.H., Davis, W.J., Pehrsson, S.J., Wodicka, N., Rayner, N., 
and Skulski, T. 2010: Early Paleoproterozoic supracrustal assemblages 
of the Rae domain, Nunavut, Canada: Intracratonic basin development 
during supercontinent break-up and assembly; Precambrian Research, v 
181, p. 167-186.

Rainbird, R.H., Jefferson, C.W., Young, G.M., Gandhi, S. S., Patterson, 
J., White, J.C. and Calhoun, L., in prep. Stratigraphy, depositional 
setting and uranium metallogeny of the Paleoproterozoic Amer Group, 
Nunavut, Canada; Geological Survey of Canada, Bulletin.

Roddick, J.C., Henderson, J.R. and Chapman, H.J., 1992. U-Pb ages 
from the Archean Whitehills-Tehek lakes supracrustal belt Churchill 
Province, District of Keewatin, Northwest Territories; in Radiogenic 
Age and Isotopic Studies: Report 6; Geological Survey of Canada, 
Paper 92-2, p. 31-40.

Scott, J.M.J., 2012, Paleoproterozoic (1.75 Ga) Granitoid rocks and 
uranium mineralization in the Baker Lake – Thelon Basin region, 
Nunavut; Unpublished M.Sc. Thesis, Carleton University, May 2012, 
136 p. 

Scott, J.M.J., Peterson, T.D., Davis, W.J., Jefferson, C.W. and Cousens, 
B.L., 2015. Petrology and geochronology of Paleoproterozoic intrusive 
rocks, Kiggavik uranium camp, Nunavut. Canadian Journal of Earth 
Sciences. (accepted) doi: 10.1139/cjes-2014-0153.

Shelat, Y., Leblon, B., La Rocque, A., Harris J., Jefferson, C., Lentz, D., 
and Tschirhart, V. 2011: Effects of incidence angles on mapping 
accuracy of surficial geology in Umiujalik Lake area, Nunavut using 
multi-beam RADARSAT-2 polarimetric images. Part 2. Polarimetic 
analysis. Canadian Journal of Remote Sensing; Vol. 38, No. 3, pp. 404-
423; doi: 10.5589/m12-031.

Sherlock, R., Pehrsson, S., Logan, A.V., Hrabi, R.B. and Davis, W.J., 
2004. Geological Setting of the Meadowbank Gold Deposits, Woodburn 
Lake Group, Nunavut; Exploration and Mining Geology; January 2004; 
v. 13; no. 1-4; p. 67-107; doi: 10.2113/gsemg.13.1-4.67.

Tella S., 1994, Geology, Amer Lake (66 H), Deep Rose Lake (66 G), 
and parts of Pelly Lake (66 F); Geological Survey of Canada Open File 
2969, 1 sheet, scale 1:250 000.

Thomas, M.D., 2012: Shallow crustal structure in Meadowbank River - 
Tehek Lake area: Insights from gravity and magnetic modelling; 
Geological Survey of Canada, Open File 7308, 42 p. doi: 
10.4095/292157.

Tschirhart, V., Morris, W.A. and Oneschuk, D., 2011a: Geophy-sical 
series, geophysical compilation project, Thelon Basin, Nunavut, NTS 
66A, B, and parts of 65N, O, P, 66C, F, G and H. Geological Survey of 
Canada, Open File 6944, 1 sheet, doi: 10.4095/288806; 
http://geoscan.ess.nrcan.gc.ca/starweb/geoscan /servlet.starweb).

Tschirhart, V., Morris, W.A., Ugalde, H., and Jefferson, C.W., 2011b: 
Preliminary 3D geophysical modelling of the Aber-deen sub-basin, 
northeast Thelon Basin region, Nunavut; Geological Survey of Canada, 
Current Research 2011-4, 12 p., doi: 10.4095/287165.

Tschirhart, P.A., Morris, W.A., and Jefferson, C.W., 2013a: Geophysical 
modeling of the Neoarchean Woodburn Lake and Paleoproterozoic 
Ketyet River groups, and plutonic rocks in central Schultz Lake map 
area, Nunavut; Geological Survey of Canada, Current Research 2013-2; 
19 p. doi:10.4095/292116.

Tschirhart, V., Morris, W.A., Jefferson, C.W., 2013b: Frame-work 
geophysical modelling of granitoid vs. supracrustal basement to the 
northeast Thelon Basin around the Kiggavik uranium camp, Nunavut; 
Canadian Journal of Earth Sciences, 50, 667-677,. 
dx.doi.org/10.1139/cjes-2012-0149. 

Tschirhart, V., Morris, W.A., Jefferson, C.W., 2013c: Faults affecting 
northeast Thelon Basin: improved basement constraints from source 
edge processing of aeromagnetic data; in Potter, E., Quirt, D., and 
Jefferson, C.W. (editors); Uranium in Canada: Geological Environments 
and Exploration Developments; Volume 21, Special Issue of 
Exploration and Mining Geology (CIM), 105-113.  

Tschirhart, V., Morris, W.A., Jefferson, C.W., Keating, P., White, J.C. 
and Calhoun, L., 2013d: 3D geophysical inversions of the north-east 
Amer Belt and their relationship to the geologic structure. Geophysical 
Prospecting; doi: 10.1111/j.1365-2478.2012.01098.x

Tschirhart, V., Morris, W.A., Jefferson, C.W., 2014. Uncon-formity 
surface architecture of the northeast Thelon Basin, Nunavut, derived 
from integration of magnetic source depth estimates. Interpretation 
(Society of Exploration Geophysicists and American Association of 
Petroleum Geologists), v. 2, No. 4, SJ263-SJ278, 
http://dx.doi.org/10.1190/INT-2014-0001.1.

Tschirhart, V., Percival, J.A. and Jefferson, C.W., 2015 (in press). 
Geophysical models of the Montresor metasedimentary belt and its 
environs, central Nunavut, Canada. Accepted by Canadian Journal of 
Earth Sciences. 

Tschirhart, V., Jefferson, C.W. and Morris, W.A., (in prep): Basement 
geology beneath the northeast Thelon Basin, Nunavut: Insights from 
integrating new gravity, magnetic and geological data. 

Young, G.M., 1979, Geology of the Western Part of the Amer Belt (NTS 
Sheets 66G1, G2, H5, H6 and parts of G8 and H4), Keewatin; Western 
Mines Ltd (operator); Mineral Assessment Report 081047, Department 
of Indian Northern Affairs, Yellowknife, 37 p., 7 maps, scale 1:50,000.

Zaleski, E., 2005: Geology, Meadowbank River area, Nunavut; 
Geological Survey of Canada, Map 2068A, scale 1:50,000.

Zaleski, E., and Pehrsson, S., 2005: Geology, Half Way Hills and 
Whitehills Lake area, Nunavut; Geological Survey of Canada, Map 
2069A, scale 1:50,000.

* more in <OF_7242.xlsx>

Ashton, K.E., 1988. Precambrian geology of the southeastern Amer 
Lake area (66H/1), near Baker Lake, N.W.T.; PhD thesis, Queen's 
University, Kingston, Ontario, 335 p.

Blackwell, J.D., 1978. Amer Option, Year-end Report 1977; Cominco 
Ltd.; Mineral Assessment Report 061789, Indian and Northern Affairs 
Canada, Yellowknife, Assessment Report 061789, 18 p., 31 maps. 

Bolton, T E and Nowlan, G S, 1979. A Late Ordovician Fossil 
Assemblage from an Outlier north of Aberdeen Lake, District of 
Keewatin; in Contributions to Canadian Paleontology; Griffin, P J (ed.); 
Geological Survey of Canada, Bull. 321, 1979; p. 1-26.

Berman, R.G., Pehrsson, S., Davis, W.J., Ryan, J.J., Qui, H., and Ashton, 
K.E., 2012. The Arrowsmith orogeny: Geochronological and thermo-
barometric constraints on its extent and tectonic setting in the Rae 
craton, with implications for pre-Nuna super-continent reconstruction. 
Precambrian Res., http://dx.doi.org/ 10.1016/j.precamres.2012.10.015

Calhoun, L., White, J.C., Jefferson, C.W., Patterson, J., and Tschirhart, 
V., 2014. Integrated geodatabase study of the complexly deformed U-
hosting Paleoproterozoic Amer Group, Nunavut, Geological Survey of 
Canada, Scientific Presentation 19, 26 pages, doi:10.4095/293108

Davis, W.J. and Zaleski, E., 1998. Geochronological investigations of 
the Woodburn Lake group, western Churchill Province, Northwest Ter-
ritories: preliminary results; in Radiogenic Age and Isotopic Studies: 
Report 11; Geological Survey Canada, Current Research 1998-F, 89-97.

Davis, W.J., Gall, Q., Jefferson, C.W., and Rainbird, R.H., 2011. 
Fluorapatite in the Paleoproterozoic Thelon Basin: Structural-
stratigraphic context, in situ ion microprobe U-Pb ages, and fluid-flow 
history. Bulletin of the Geological Society of America, v. 123, no 5/6, p. 
1056-1073; doi: 10.1130/B30163.1.

Davis, W.J., Berman, R.G., Nadeau, L., and Percival, J.A., 2014. U-Pb 
zircon geochronology of a transect across the Thelon tectonic zone, 
Queen Maud region, and adjacent Rae craton, Kitikmeot Region, 
Nunavut, Canada; Geological Survey of Canada, Open File 7652, 1 .zip 
file. doi:10.4095/295177.

Frisch, T. and Patterson, J.G., 1983. Preliminary account of the geology 
of the Montresor River area, District of Keewatin; in Current Research, 
Part A / Recherches en cours, Partie A; Geological Survey of Canada; 
Geological Survey of Canada, Paper no. 83-1A, p. 103-108.

Gandhi, S.S. ,1989. Geology and uranium potential of the Thelon Basin 
and adjacent basement in comparison with the Athabasca Basin region. 
In Muller-Kahle, E., ed., Uranium Resources and Geology of North 
America: International Atomic Energy Agency, Tech.Doc.500, 411-428.

Gandhi,S.S., Prasad,N., Chorlton, L.B., Richer, C. and Lentz, D. 
(comp.), 2010. Canadian Uranium-Thorium Deposits and Occur-rences; 
Geological Survey of Canada, digital update of Open File Report 551, 
web access at http://apps1.gdr.nrcan.gc.ca/ gsc_minerals/index.phtml.

Hadlari, T., Rainbird, R. H., and Pehrsson, S. J., 2004. Geology, Schultz 
Lake, Nunavut: Geological Survey of Canada, Open File 1839, 1 sheet, 
scale 1:250 000.

Jefferson, C.W., Chorlton, L.B., Pehrsson, S.J., Peterson, T., Wollenberg, 
P., Scott, J., Tschirhart, V., McEwan, B., Bethune, K., Calhoun, L., 
White, J.C., Leblon, B., LaRocque, A., Shelat, Y., Lentz, D., Patterson, 
J., Riegler, T., Skulski, T., Robinson, S., Paulen, R., McClenaghan, B., 
Layton-Matthews, D., MacIsaac, D., Riemer, W., Stieber, C. and 
Tschirhart, P., 2011a.Northeast Thelon Region: Geomapping for 
Uranium in Nunavut. Geological Survey of Canada, Open File 6962, 
Power Point Presentation, 38 slides, doi:10.4095/289037.

Jefferson, C.W., Hunter, R., McLaren, M., Peterson, T., Skulski, T., 
Rainbird, R., Young, G.M., Gandhi, S.S., and Costello, K., 2011b. 
Northeastern Thelon Basin uranium region: geological compilation for 
geophysical consortium planning, Geological Survey of Canada, Open 
File 6950, 1 sheet; doi: 10.4095/288801.

Jefferson, C.W., Pehrsson, S., Peterson, T., Chorlton, L., Davis, W., 
Keating, P., Gandhi, S., Fortin, R., Buckle, J., Miles, W., Rainbird, R., 
LeCheminant, A., Tschirhart, V., Tschirhart, P., Morris, W., Scott, J., 
Cousens, B., McEwan, B., Bethune, K., Riemer, W., Calhoun, L., White, 
J., MacIsaac, D., Leblon, B., Lentz, D., LaRocque, A., Shelat, Y., 
Patterson, J., Enright, A., Stieber, C., Riegler, T., 2011c. Northeast 
Thelon region geoscience framework - new maps and data for uranium 
in Nunavut; Geological Survey of Canada, Open File 6949, 1 sheet; 
doi:10.4095/288791

Jefferson, C.W., Peterson, T., Tschirhart, V., Davis, W., Scott, J.M.J., 
Reid, K., Ramaekers, P., Gandhi, S.S., Bleeker, W., Pehrsson, S., Morris, 
W.A., Fayek, M., Potter, E., Bridge, N., Grunsky, E., Keating, P., 
Ansdell, K., and Banerjee, N., 2013a. LIPs and Proterozoic uranium (U) 
deposits of the Canadian Shield; Geological Survey of Canada, Open 
File 7352, 56 pages + spread sheet, doi:10.4095/292377.

Jefferson, C.W., Pehrsson, S., Peterson, T., Wollenberg, P., Riegler, T., 
McEwan, B., Tschirhart, V., Tschirhart, P., Scott, J., Chorlton, L., Davis, 
W., Bethune, K., Anand, A., Riemer, W., White, J.C., Patterson, J., and 
Stieber, C., in prep. Bedrock geology of the western Marjorie-Tehek 
supracrustal belt and Northeast Thelon Basin margin in parts of NTS 
66A and 66B, Nunavut; Geological Survey of Canada, Open File 7241.

Kjarsgaard, B.A., Kerswill, J.A., and Jenner, G.A. 1997. Lithostrat-
igraphy and metallogenic implications of komatiite – banded iron-
formation – felsic volcanic rocks of the Archean Woodburn Lake group, 
Pipedream Lake, central Churchill Province, Northwest Territories; in 
Current Research 1997-C, Geological Survey of Canada, p. 101-110. 

Knox, A.W., 1980. The geology and uranium mineralization of the 
Aphebian Amer Group, southwest of Amer Lake, District of Keewatin, 
N.W.T (M.Sc. thesis): University of Calgary, 207 p.

Laporte, P.J., Barret, K.R., and Schwab, G., 1978. Preliminary Geology 
of Amer Lake, Parts of NTS 66H/7, 10; Map Scale 1:50 000, Economic 
Geology Series 1978-1, NWT Geology Division, Indian and Northern 
Affairs Canada, Yellowknife.

LaRocque, A., Leblon, B., Harris, J., Jefferson, C. W., Tschirhart, V., and 
Shelat, Y., 2012. Use of multi-beam RADARSAT-2 dual-polarization C-
HH and C-HV imagery for surficial geology mapping in Nunavut, 
Canada. Canadian Journal of Remote Sensing; v. 38, No. 3, 281-305; 
doi: 10.5589/m12-020.

LeCheminant, A.N., Jackson, M.J., Galley, A.G., Smith, S.L. and 
Donaldson, J.A., 1984. Early Proterozoic Amer Group, Beverly Lake 
map area, District of Keewatin; in Current Research, Part B, Geological 
Survey of Canada, Paper 84-1B, p. 159-172.

LeCheminant, A.N. and Roddick, J.C., 1991. U-Pb zircon evidence for 
widespread 2.6 Ga felsic magmatism in the central District of Keewatin, 
N.W.T.; in Radiogenic Age and Isotopic Studies; Report 4, Geological 
Survey of Canada, Paper 90-2, p. 91-99.

McEwan, B.J., 2012: Structural style and regional comparison of the 
Paleoproterozoic Ketyet River group in the region north-northwest of 
Baker Lake, Nunavut; unpublished M.Sc. thesis, The University of 
Regina, 121p + appendices.

Miller, A.R., 1995. Polymetallic unconformity-related uranium veins in 
lower Proterozoic Amer Group, Pelly Lake map area, northern Thelon 
Basin, Churchill Province, Northwest Territories. Geological Survey of 
Canada, Current Research 1995-C, 151– 161.

Miller and LeCheminant, 1985. Geology and uranium metallogeny of 
Proterozoic supracrustal successions, central District of Keewatin, 
N.W.T. with comparisons to northern Saskatchewan, in: Geology of 
uranium deposits, edited by T.I.I. Sibbald and W. Petruk: Canadian 
Institute of Mining and Metallurgy, Special Vol. 32, 167-185.

Miller, A.R. and Peterson, T.D., 2015. Geology and petrology of the 
Schultz Lake Intrusive Complex and its relationship to unconformity 
uranium deposits: Schultz Lake, NTS 66A/5 and Aberdeen Lake, 66B/8, 
Western Churchill Province; Geological Survey of Canada, Open File 
7858, 1 .zip file. doi:10.4095/xxxxxx

Overton, A., 1979. Seismic reconnaissance survey of the Dubawnt 
Group, districts of Keewatin and Mackenzie. Geological Survey of 
Canada, Current Research, Part B, Paper 79-1B, pp. 397-400.

Patterson, J.G., 1981. Amer Lake: an Aphebian fold and thrust complex. 
M.Sc. thesis, The University of Calgary, 106 p.

Patterson, J.G., 1986. The Amer Belt: remnant of an Aphebian foreland 
fold and thrust belt: Canadian Journal of Earth Sciences, 23, 2012-2023.

Patterson, J., Jefferson, C.W., Kjarsgaard, B.A., Pehrsson, S., McEwan, 
B., Calhoun, L., Bethune, K., White, J. and Tschirhart, V., 2012: 
Differentiation of Neoarchean from Paleoproterozoic basalt in the 
uraniferous Amer and Whitehills belts, northeast Thelon Region, 
Nunavut; GAC-MAC Annual Meeting, St. John's, Abstracts, p. 103.

Selected References*

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 ({dbD, {dbA) which could not be located in outcrop. Point 
aeromagnetic highs ({skCB) 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 {vmFA basalt to the southeastern flank of the 
Amer Belt except in the far west, discontinuities of the {dlAA 
dolostone and changes in the upper {qzAA 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 ( gbS, diS, grS). 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 {s1 through {s3 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 ({vmFA) - 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 (AMZ) (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 ({dbTK). 

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 ({bkCB) or minette ({mkCB) 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 ({fmSA) (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% 
U3O8 in the Main Showing NE of Amer L. (Rainbird et al., in prep.).  

0 0 0

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., 2011c 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), iso-
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 {s1 to {s2 of the Amer Group (Fig. 2) 
whereas the upper unit lacking S1 but folded by D2 must be {s4.

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 
({vmFA) 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) 
({mmTA) and mudstone ({mmSA) of the Showing Lake formation 
(Fig. 2). Also only in the Amer Group, the Resort Lake formation 
mudstone includes graphitic pyritic conductors ({mgRA). A strong 
surface visual marker is quartzarenite of the Ayagaq Lake formation 
({qzAA) 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 ( gbS, diS, grS) have 0 0 0
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Ashton (1988), Berman et al. (2012), 
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. (
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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. 
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illustrate that units have been structurally 
kened. Vergences of D1 structures vary due to 
sheath folds and the section being oblique to the 
NE-transport interpreted in Fig. 5. The primary 
units, e.g. Ayagaq quartzite ( qzAA), may have 
been only in the order of 100 to 200 m thick (Fig. 
2). The Amarook Formation conglomerate and 
sandstone ( siAW) may have a wider spatial 
distribution in the subsurface than shown here 
and in Fig. 3; this conservative interpretation  
extrapolates a reasonable distance from those 
localities where contacts have been documented 
in outcrop and drill core. Major belt labels (e.g. 
                  ) denote belts designated in Fig. 1, 
the quartzite ridges (            ) marking major F2 
antiforms and         the major F2 synforms.  

thic-
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This interpretive geological cross section is 
partly constrained by a detailed gravity transect from 7.NW to 7.SEg (Tschirhart et al., in prep.). 
Interpretation of the structural style was guided by linear aeromagnetic anomalies, consistent 
with Fig. 6 as well as up-plunge fold patterns mapped in outcrop by this project and by Young 
(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 
isoclinal structures previously recumbent). Although the southeastern-most quartzite limb 
exposed in outcrop is overturned and dips steeply toward the southeast, the interpretation here 
is that Section 7 cuts across the core of the major F2 antiform such that units here dip steeply 
northeasterly approaching the closure. The F1 isoclinal traces included here are figurative to 

(line of section marked on SW corner of Fig. 3) 
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7. Geological-geophysical cross-section, SW Amer Belt (Quartzite Ridges)
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1. Stratigraphic references keyed to units in Figs. 2 & 4; integrated in Section 8. Details in <<NE-Thel_MapCodes.xlsx>> included here digitally. 
Map units & faults were projected beneath surficial materials, TB with the aid of geophysical modelling (Tschirhart et al., in prep.). 

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 is interpreted as a primary magmatic feature (Peterson et al., 2011). 
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siAW & si

bkCB 

Garry Lake Complex (undated)

Gabbroic-textured mafic to ultramafic rocks: strongly 
magnetic, medium grained massive with prismatic 
amphibole, rarely schistose; locally mesocratic with 
diffuse mafic enclaves; local komatiitic enclaves; 
granitic veins & epidote-K-feldspar alteration in pods 
and on fractures are common near contacts.

Komatiite, basaltic komatiite: locally porphryoblastic 
magnetite-talc-tremolite-serpentine-carbonate; highly 
magnetic: massive to layered flows with spinifex, 
polyhedral joints, breccia, pillows, and schist.

Iron formation: magnetite, sulphidized. Linear 
aeromagnetic highs likely include komatiite. 

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

Komatiite, basalt: massive to layered, polyhedral 
joints, breccia zones; ultramafic schist (talc, tremolite, 
serpentine, magnetite, Fe-carbonate) +/- .0ifPW

Ultramafic rocks: massive crystalline to locally 
schistose, highly magnetic. Includes porphyroblastic 
schist characterized by amphibolite-facies meta-
morphic assemblages including tremolite, possible 
orthoamphibole & olivine. Some outcrops display 
possible relict pillow & polyhedral joint structures &
olivine cumulate textures. Includes some pyroxenite
(possibly diS) & .0 0ifRW

Banded gneiss: tonalitic, granodioritic, 
amphibolitic, migmatitic & locally 
augenitic, locally termed “grandfather”.

North Meadowbank assemblage (2.72 Ga)                                       Wading assemblage (undated)

Diorite-gabbro: ophitic; elongate deformed 
trend congruently with extrusive volcanic units.

bodies

Felsic to intermediate volcanic rocks: plagioclase 
phyric & lapilli tuff, & epiclastics lack quartz.

Half Way Hills assemblage (2.74 Ga)

Sanning tonalite (2.87 Ga ?inherited)

Akutuak River gneiss (2.722 Ga)                          Chesterfield Fault Zone (CF)

Foliated granitoid rocks (undated):
equigranular, non-magnetic, 3 locales: 
SW Amer Belt; west of Chantrey 
Mylonite Zone; & east of Amer Belt.

Mudstone, grey: graphitic, local 
lean iron formation. Phyllite to
schist, no strong conductors. 

             Mudstone, grey: slate to 
             garnet schist, graphitic, 
recessive, much is inferred be-
neath till; may include conduc-
tors, underlying dolostone 
( dlM) & quartzite ( qzM).{ {

Epiclastic strata: thin bedded to laminated, felsic, 
cherty, includes siliciclastic detritus, locally amphibo-
litic with retrograde chlorite. Recognized along the 
southeast flank of the Schultz Lake Intrusive Com-
plex. Contacts undefined: in some places may include 

gwPW, in other places may be mapped as gwPW. 0 0

Granite: variably foliated, calc-alkaline, generally equi-
granular; weakly to highly ( gmS) magnetic. Includes

porphyritic ( ppS, previously mapped as augen gneiss)

& granodiorite ( gdS) phases; forms deep highly 
magnetic plutons & magnetically translucent sheets.

0

0

0

Dubawnt River syenite: moderately to strongly
                foliated (L>S), straddles Dubawnt River in 66B. High
                magnetic susceptibility and high K + U + Th    

hornblende rich, 

--------------  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
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.  

 distinctive lenticular 

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.

Amarulik assemblage (detrital zircons >2.68 Ga)

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. 

Iron formation, b
moderate to strong linear aeromagnetic anomalies. 

anded chert-magnetite-silicate, 

Epiclastic, mafic: laminated volcaniclastic wacke,
amphibole porphryoblasts: grey-green; laminated

Quartzite: sericitic, feldspathic, metre-scale beds, 
structurally thickened west of Tehek Lake where 
intercalated with wacke & mafic gneiss.

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

ighly 

Volcanic, intermediate: undivided intermediate to 
felsic tuff, epiclastic wacke, mudstone,  pebbly 
arenite, local coarse debris flow deposits; schistose. 
These locally host auriferous . 0ifPW

Iron formation: garnet, biotite, amphibole, chert-
magnetite, locally sulphidized; may include 
magnetite rich ultramafic rocks. 

     0ifRW

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

carbonate & amygdules of vmFA. Geophysically 

inferred units may be covered by sheets of .

0

0gtS

{

Gabbro, Mallery: plagioclase porphyritic, coarsely 
crystalline, anorthositic, underlies aeromagnetic rings.

Baker Lake Group (1.83-1.79 Ga; unmetamorphosed)

Siliciclastic rocks: u South Channel, 
Kazan & Kunwak formations, intercalated with CIF flows.

ndivided alluvial 

Kunwak Formation
Conglomerate: mainly polymict, alluvial, interbeds
of sandstone and local calcite travertine.

Christopher  ------------------------------------  Island  ------------------------------------  Formation (CB)

Volcanic, ultrapotassic: bimodal flows, pyroclastic
and epiclastic rocks; co-magmatic with shonkinite 
pipes, and minette and bostonite dykes (right) that 
mixed with Hudson Granite to form Martell Syenite. 

           Magnetic
marker: magnetite
euhedra dissemi-
nated along beds.

             Feldspathic
             mudstone, 
siltstone, sandstone: 
brown-green to sal-
mon pink, dolomitic, 
slate to phyllite with 
transposed bedding. 

Volcanic, mafic: see . {vmFA

             Dololutite: tan, cherty,  
             fine planar & cross lami-
nae. Calc-silicate marble to NE. 

Epiclastic mafic siliciclastic: quartz, plagioclase & 
lithic grains in a medium-dark green matrix of 
chlorite, biotite and/or amphibole; bedded. 

Iron formation: chert-magnetite-pyrite-silicate; 
highly magnetic, includes some ultramafic rocks. 

Quartzarenite: i
includes local quartz pebble paraconglomerate. 

vory coloured, micaceous, coarse, 

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

Greywacke +/- felsic to intermediate possibly volca-
niclastic rocks & magnetic ; quartzofeldspathic
 to biotitic, local garnet-sillimanite-K-feldspar meta-
morphic assemblages. East of map area.

0ifWW

Tern Lake porphyry (NE-trending, cuts Pipedream assemblage): 
felsic porphyry: quartz, K-feldspar and plagioclase
phenocrysts, crudely layered, local granodiorite phase.

------------  Woodburn Lake group (informal) comprises 6 informal supracrustal assemblages -------------

Siliciclastic rocks: greywacke & mudstone hosting 
; locally includes intermediate to felsic volcanic, 

volcaniclastic rocks. Metamorposed to lower amphi-
bolite grade, locally to garnet-sillimanite-K-feldspar 
assemblages. Geophysically inferred units may be 
covered by sheets of . 

0ifRW

0gtS

Siliciclastic rocks: thinly graded feldspathic lithic 
greywacke, 10-20% pelite ( gwPpd) interbeds, 
local graphitic conductors ( mgPW). 

0
0

Mudstone, graphitic: grey, pyritic, conductive.

Kramanituar Complex outlier? 

Anorthosite, anorthositic gabbro.

Granitoid gneiss: 
steeply S-dipping, ENE to E-striking, 
locally sheared & mylonitized, 
some diorite & gabbro; metamorphic
grade amphibolite to granulite.

7-20 km-wide,

Fossiliferous limestone; grey, buff- to grey weathering

Dubawnt Supergroup
Barrensland Group

Thelon Formation (<1.75 Ga; > 1.54 Ga)

Hydrothermally altered (e.g. hematite) basement units

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

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

Kivalliq Igneous Suite (1.77-1.75 Ga; undeformed)

Showing Lake formation

Oora Lake formation
              Feldspathic
              sandstone, 
dolarenite top, also
arkose, quartzarenite:
grey fresh & salmon
pink weathered.

Three Lakes formation
              Mudstone, siltstone: grey, 
              pyritic to magnetitic, slate 
to schist, differentiated S1 cleavage.

Amer Group

Diabase dykes, 
in clusters with associated parallel block faults 

Mackenzie Igneous Event (1.27 Ga, 150°); 

Diabase dykes, Deep Rose swarm (070-115°); 
only from linear aeromagnetic anomalies.

inferred

{dbTK:   Diabase dykes, Thelon River:  060-080° sets, axial to
               Marjorie-Tehek & Amer belts, parallel to Thelon Fault. 

Syenite, Nutaaq: undeformed, peralkaline, undersa-
turated to slightly quartz-normative, with microcline.

Diabase dykes, Amer swarm (170-180°); inferred
only from curvilinear aeromagnetic anomalies.

PdbMK:  Diabase dykes, McRae Lake: 015-040° swarms, 4 
               core (1-4) + W & E clusters, ~1000 km strike-length.

Granite, Nueltin: Kspar porphyritic rapakivi granite, 
matrix ranges from very coarse to finely crystalline.

Ketyet 
River group

Itza Lake formation (<1.91 Ga; >1.84 Ga)                                  Tasirjuaq formation

              Siliciclastic rocks: undivided
              coarsening upward succession
of  laminated grey slate, greywacke with 
blue quartz, intraformational & polymict 
conglomerate; deep water proximal 
molasse. No S1 but moderate S2. 

Quartz-carbonate vein: continuous, metres-thick, 
a strand of the Meadowbank River deformation
zone associated with dextral oblique thrust.

Wharton Group (<1.79-1.75 Ga; undeformed): includes
extrusive components (PK) of Kivalliq Igneous Suite

Pitz Formation

Volcanic, epiclastic and siliciclastic rocks, undivided.

Volcanic rocks: feldspar porphyritic, undivided mafic to 
felsic + chert sinters + epiclastic breccia to sandstone.

Amarook Formation
Siliciclastic rocks: undivided silicified polymict alluvial 
conglomerate to fluvial & aeolian feldspathic quartzite.

Hudson Intrusive Suite (1.84-1.79 Ga; locally deformed)

Granite, Hudson: equigranular granodiorite to granite; 
plugs, dykes and thin to thick sheets & laccoliths.

Syenite, Martell: equigranular; 
& hornblende inclusions; minor quartz is xenocrystic.

K-feldspar has biotite

Bostonite dyke: biotite-phyric, finely crystalline felsic 
minette (micro-syenite); magnetic, high in K + Th 

Minette (lamprophyre) dyke: aphanitic matrix, biotite-
phyric, local gneiss xenoliths; magnetic, high K +Th

Shonkinite (Snow Island): medium crystalline mafic 
syenite, feldspathoid bearing, equivalent to minette;
interpreted from small circular aeromagnetic highs.

Chesterfield dykes ( undated, in CFZ):
                   gabbro, metamorphosed, not in
                   contact with supracrustal rocks.

~070° 

Kinngaaquk core complex (new name, informal)
Foliated undersaturated intrusive suite: monzo-
diorite ( mdK) to syenite ( syK) in composition.{ {

Five Mile Lake formation                                                             Ketyet River basalt, gabbro

              Volcanic, mafic: tholeiitic flows, sills 1-5 m
              thick & tuff. Strongly magnetic & dolomitic,
distinctive lath-shaped plagioclase phenocrysts 

Aluminium River formation
Dolostone: tan weathering, transposed
laminae with meta-chert & calc silicates. 

Resort Lake formation                                                                Ketyet River grey schist

Mudstone, graphitic: dark grey, + immature
sandstone, slate to schist, hosts gcRA. {

Ayagaq Lake formation
Conglomerate, 
upper: polymict,
local +/- gossan.

Conglomerate,
upper: polymict,
local +/- gossan. 

Schistose conglo- 
merate, polymict.

Schistose conglo-
merate, polymict..

{qzAA, quartzarenite:
white, pale pink & grey; 
trough cross bedded, 
rippled, upper graded
beds with graphitic
partings; some conglo-
merate. Greatly
thickened by folding. 

{

{

qzK:
undivided
quartz-
arenite, 
lithology &
structure
as for 

qzAA.

Amphibolite sheet in quartzite, N flank Amer 
Belt, sill or transposed dyke; distinct from 

vmFA; metamorphic zircon 1.83 Ga (U-Pb).{

            Gabbro sheet: 
            hosted in Ketyet River group
( gbSK in gwPW, central NTS 66A).

foliated, chilled,

{ 0

Montresor group, upper

Montresor group, lower

Pukiq Lake Formation - co-magmatic with the ca. 2.61 to 2.59 Ga -  Snow Island Suite

Volcanic, felsic: Plagioclase-orthoclase-quartz phyric 
dacite to rhyolite, lapilli to ash tuff. Highly variable
strain, up to folded slivered L-S tectonite intercalated 
with qzK at scales of metres to millimetres. {

Volcanic, mafic: aphyric to equant-plagioclase-phyric 
tuff & flows with silicious flow-top breccia. Intercala-
ted with vfPS along the southeast flank of the Amer

Belt. Lacks the carbonate & amygdules of vmFA.

0

{

Dolostone, as in PdlAA; not
mapped regionally.

Gabbro, medium crystalline, foliated, highly magnetic. 
Includes ultramafic rocks ( umSIS) of uncertain origin.0

Diorite & quartz diorite ( qdS), foliated, magnetic; 
mon matrix for agmatite at pluton contacts. Orbicular 
diorite ( doS) is southeast of north Meadowbank River.

0

0

com- 

Volcanic, felsic: quartz-plagioclase-phyric tuff to 
breccia finely crystalline matrix; + epiclastic lense 
( vfeNM) on peninsula into the Meadowbank River.0

Cherty tuff, fine grained to aphanitic, thinly bedded, 
intercalated with miWW below and above.0 0ifWW 

Iron formation:  strong 
aeromagnetic anomalies. Sulphidized. Laterally
continuous from vfWW to gwWW; may include
ultramafic rocks; coincides with gravity high.

chert-magnetite-silicate,

0 0

Mafic-intermediate flows, tuffs and epiclastic rocks:
fine grained plagioclase phyric, local pillows, amyg-
dules and medium crystalline subvolcanic intrusions.
Massive to foliated to schistose.  

Epiclastic rocks: i
spar-phyric reworked tuff to volcanic greywacke & 
mudstone; medium grey to buff, sandy to pebbly 
with muscovite, carbonate & chlorite.

ntermediate to felsic quartz-feld-

Iron formation + carbonated komatiite, undivided: 
orange-red-brown weathering, subtly layered to 
polyhedral jointed with chloritic schist, fuchsite, 
serpentine seams, local sulphide minerals & 
quartz net veins; in 2 horizons.

Volcanic, intermediate: quartz-plagioclase tuff, buff-
green. Thin carbonate, muscovite, chlorite partings.

Volcanic, mafic: mostly pillowed, dark green, finely 
crystalline, ophitic to equigranular to plagioclase 
phyric. Local calcareous zones, minor tuff (schist) 
with chlorite-carbonate-epidote +/- quartz-feldspar.

Gneiss, layered: alternating ga-bi-
qz-fs paragneiss, amphibolite, tona-
lite, augen granite, and migmatite. 

Tonalite: highly foliated, in losenges.
May be basement or subvolcanic. 

Tonalitic gneiss: grey quartz eye 
diorite to bioitite granodiorite, 
mafic-poor. Unconformably over-
lain by, infolded with & thrust over
the Ketyet River group.

Granulite paragneiss and/or 
mafic gneiss; hypersthene-spinel-
sillimanite-garnet-cordierite, some
hypersthene granite. Along  & 
between Amer Mylonite Zone 
 & northeast tip of Amer Belt. 

Mixed gneiss: undifferentiated grey 
foliated granodiorite, migmatite / 
metatexite / diatexite, unclassified
granitoid gneiss, mylonite, para-
gneiss, mafic gneiss (locally 0am)
& Quoich River gneiss complex. 

Granulite orthogneiss: complex S of 
Wager Bay Mylonite Zone: gabbro, 
diorite, tonalite, granodiorite, and/or 
hypersthene granite; age uncertain.

Augen gneiss: quartz-diorite to quartz-
monzonite, K-feldspar augen. Low  
magnetic susceptibility. May include 

bg and ppS (Snow Island Suite). 0 0

.

Magnetic marker, strong:
abundant magnetite dis-
seminated along bedding.

Basal unconformity assemblage

(dotted line) same in all 3 areas.

Quartzarenite.

Iron formation: hematite-carbo-
nate-silicate, weakly magnetic.

Mudstone to fine 
sandstone: grey-
brown, weakly 
deformed (no S1) 
and unmetamor-
phosed. Well 
preserved primary 
sedimentary 
structures include 
ripple drift and 
small trough cross 
laminae, and 
planar laminae. 
Linear aeromag-
netic markers (not 
in this map area) 
are less intense 
than those of the 
Showing Lake 
formation ( mmSA) 
of the Amer Group; 
both markers track 
magnetite euhedra 
disseminated along 
bedding. Uncertain 
correlation; may be 
distal equivalent of 
Itza Lake formation. 

{

2

2

2

The “S” suffix below denotes affiliation with the Snow Island
Suite even though Peterson et al. (2015c) do not include the 
Pukiq Lake Formation as a formal part of the intrusive Suite. 

             Siliciclastic rocks: pink arkosic lithic sand-
             stone; desiccation cracked red mudstone; 
intraformational breccia & polymict orthoconglo-
merate; some brown, grey & green graded sand-
stone-mudstone; mainly fluvial; no S1; weak S2.
Upper part may include magnetic mudstone units. 

0bg
0ag

0mg

0fg
0go

0anCF
0glG

0gp

0tnSa

0tnA 0gnCF

0vmHW

0viHW

aeromag.

0

outcrop

ifHW

0epHW

0miWW

0
(outcrop+
aeromag.)

ifWW 

0ctWW

0fiWW

0diWW

0gwWW

0gbNW

0kNW

AifNM

0vfNW

0umRW

0vmRW

0siRW

AkbPW

0qzPW 

0viPW

0gbPW

0emPW

Mag.

o/c
0ifPW

0mgPW

0siPW

0cgAW

0qzAW

0emAW

0ifAW

0gwAW

0ifM

0pgM

0gbS

0diS

0syDS

0gtS

0fpTS

0vmPS

0vfPS

0epPS

{qzM

{mgM

{dlM

{

{

({s4)

msM,

mmM

{scK{scK

{qzK:{qzK:
               as for PqzAA.

 quartzarenite

{cuK{cuK

{gbC

{ifK

{mgK

{dlK

{gbK

{vmK

{scAA{scAA

{qzAA{qzAA
             as on right.

: quartzarenite

{cuAA{cuAA

{amA

{gcRA  Graphitic conductive mudstone, 
              traced using Industry electromagnetic data. 

pyritic, 

{mgRA

{dlAA

{vmFA

{mmTA

{msTA

{fsOA

{mmSA

{fmSA {mdOS

Mudstone,
siltstone,
fine sand-
stone:
undivided
Oora Lake
& Showing 
Lake 
formations.

Used for 
generalized
inferred
geophysical
map units.

{mdPs3

Mudstone,
siltstone, 
fine sand-
stone: 
undivided 
Three Lakes, 
Oora Lake 
 & Showing
Lake 
formations. 
 
Used for 
inferred 
map units
beneath 
the Thelon 
Formation 
where 
magnetic 
markers 
are unclear.
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Unit codes not in this map area

---------------------------------------------------  tectonic contact (HW thrust over pd & mr) -----------------------------------------------------{ 0

-----------------------------------------------------  tectonic contact -----------------------------------------------------
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----------------------------------------------------- unconformity or tectonic contact -----------------------------------------------------

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

---------- unconformity: where projected beneath the Wharton Group, all units below have faded tones (See 8. Remote predictive mapping) ----------
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----------------------------------------------------------

-------------unconformity-------------

NEOARCHEAN (ca. 2.8-2.5 Ga)

ARCHEAN, UNDIVIDED (separated or in fault contact; all but gp, anCF and go underlie one or more of the above units)0 0 0

EARLY PALEOPROTEROZOIC

LATE PALEOPROTEROZOIC

MESOPROTEROZOIC

PALEOZOIC (Ordovician)

INTRUSIVE and undated SUPRACRUSTAL ROCKSSUPRACRUSTAL ROCKS, ages well constrained

1LITHOLOGIC LEGEND WITH CONDENSED DESCRIPTIONS 
(includes all map units in NTS 66A, B, G & H. Units marked by * are not in 66G & H).

4545 4545

55

55

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

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); 

Thrust (defined to approximate); D1b

Detachment (inferred to approximate); D1a+b

F1b

Structures

    Antiform                                                Synform

    Thrust                                                   Detachment

    Trend of bedding (transposed parallel to S1) in qzAyg from remote images

    Trend of gneissossity from aeromagnetic trends (e.g. in 0gwR and 0lmg)

Gneissossity in outcrop                 Bedding transposed to foliation in outcrop

{

              Dip-slip,                                                           Dextral oblique-slip,
ball on downthrown side                                        ball on downthrown side

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

Bedding trend from LANDSAT

Bedding strike and dip, in outcrop

Unconformity, dots on younger side

Bedding features

Pothole in lake sediment interpreted as fluid escape structure (?radon)

Uranium occurrence

Outcrops as mapped by Young (1979) and Patterson (1981)

Other map features
Magnetic susceptibility (SI)

0 0.05

F1cF1c F1b
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W (Fig. 1)
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Maximum 3 km depth of 3D 
geophysical model from 
Tschirhart et al. (2013d)

Mag. marker, Showing L. fm.

N

View looking SW

7259750

7259750

7267500

7267500

7275250

7275250

Décollement at base of magnetic
3 Lakes fm.

supracrustal rocks (d=2.83)

Magnetic basement

rocks(d=2.67)

supracrustal

Undivided granite and

M
agnetic basem

ent 

supracrustal rocks

d=2.83

M
agnetic basem

ent 

supracrustal rocks

d=2.83

Medial quartzite ridge

Medial quartzite ridge
South range magnetic basalt

(d=2.61)

ridge

quartzite

F1 antiformal

synform (d=2.77)

Mag. marker, upper 3 Lakes fm.

Medial 
thrust ?D2

F2
F2

F2

F2F2Low-
magnetic 
2.6 Ga 
granite

(may actually be a 
sheet on top)

Low-
magnetic 
2.6 Ga 
granite

(may actually be a 
sheet on top)

Low-magnetic 2.6 Ga granite (may actually be a sheet on top)

SE NW

15   km0   km

Ayagaq Lake fm.: basal quartzite, highly strained

Resort L. fm
. (d=2.7), D

1discontinuity

Resort L. fm
. (d=2.7), D

1discontinuity

Intra-{s3, D1-discontinuity

Intra-{s3, D1-discontinuity

Three Lakes formation (d=2.7)

Three Lakes formation (d=2.7)

Oora Lake formation (d=2.6)

Oora Lake formation (d=2.6)
{s3

Showing Lake formation (d=2.7)

Showing Lake formation (d=2.7)

Undivided granite and supracrusalt rocks (d=2.67) 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-
ties that respect outcrop and geophysical data. 

6. Geophysically constrained block diagram of the NE-Amer Belt Oval

F2

F2

Showing Lake fm. outcrop gives D1a displacement 
direction of 038° when F2 removed (station 10JPC167)

Showing Lake fm. outcrop gives D1a displacement 
direction of 038° when F2 removed (station 10JPC167)

D1a+b detachment 
along carbonate - 

slate interface

D1b thrusts 
involve 

basement

D1a, b
transport

Figure 5. Interpreted locations of D1a detachments, D1a thrusts & isoclinal folds of D1b & D1c from 
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. 
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° dbTK. 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 {dbMK and 1.27 Ga {dbM. 

{

C) Reconstruction at common crustal level with post-F2 normal faults removed i.e. a constrained cartoon.

NW-trending “Mackenzie” faults truncate 
folded by D2curvilinear D1b thrusts 

1 km edges

N

0         Kilometres          5 

F2 axial plane
     NW flank of 
Amer Medial Zone (MZ)
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Regional Paleoproterozoic
lithotectonic assemblages, 

Rae domain
after Rainbird et al. (2010)

Regional Paleoproterozoic
lithotectonic assemblages, 

Rae domain
after Rainbird et al. (2010)

{s1{s1

{s2{s2

{s3{s3

{s4{s4

0rchean 
(see Fig. 4)

Uncertain
assignment;

mapped here 
as Ps2

Strongly magnetic BIF + komatiite

{mmTA: magnetic marker

magnetic

conductors; U,Pb,Ba

?

{mmSA: magnetic

{scAA               polymict schistose conglomerate & sericitic quartzite

Pyritic paleoplacer, Th>U HMs{cgAyg: rare upper conglomerate

~2.15 Ga basalt; plagioclase
  phenocrysts + chlorite clots
                   Dolostone

Pebbly CaCO3 wacke-grit

Pebbly grit to granules
Black mudstone

greywacke-granulestone;

laminated grey slate (only 1 cleavage) 
with  lenticles  of greywacke and granulestone

Mafic+quartz grit+cgl. lenses

{vmK infolds

0vPL 0vfPSS: Snow Is. Suite rhyolite

0gw0gw
0bg, 

0ag, 

0mg

0bg, 

0ag, 

0mg

0v
0di
SIS

0gtS

0vmTrq0gwTrq

0gwTrq

   
{qzK: w
trough X-bedded, graphitic interbeds
     

{cuK: upper polymict cgl.+ grit
hite & grey quartz arenite:

{scK

{mgK:

grey pelite

< 2.3 Ga< 2.3 Ga

> 1.83 Ga,
< 1.9 Ga

< 1.95 Ga

{si
polymict boulder lithic &intra-
formational conglomerate;

-TK: Tasirjuak Formation: 

~100 m

Ketyet River group, Schultz Lake to 
Meadowbank River and Whitehills Lake areas

2.6 Ga 2.6 Ga 

 Thelon  Formation (conglomerate & sandstone: lower
          Barrensland  Group, upper Dubawnt Supergroup)

{si-IA
   intercalated red\grey feldspathic lithic sand- 
      stone & desiccation-
          cracked red mudstone
             on polymict orthoconglomerate

: Itza Lake formation; <1.9 Ga: 

abbro
   sill (north flank)

{am: g

Granitoid gneiss ( , ag,mg)
+ supracrustal rocks (Fig. 4) 
+ foliated 2.6 Ga gabbro-granite
& rhyolite of Snow Island Suite

0bgSupracrustal rocks + granitoid gneiss cut b
gabbro( ) to granite ( ) & over-
lapped by felsic + mafic Pukiq L. Fm. volcanics
( ) of the 2.6 Ga Snow Island Suite

y 
0gbSIS 0gtS

0vPL

{qzAA: Ayagaq Lake fm. quartzite:          topographic highs & magnetic lows

{mgRA: 
       (graphite, pyrite, feldspars)

Resort Lake fm. mudstone

{dlAA: Aluminium R. fm. dolostone

 Five Mile Lake basalt{vmFA:
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Figure 2A.  Young’s (1979) stratigraphy of the Amer Group was re-confirmed and refined 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 ({s1-4) have been correlated across the western Churchill Province (Rainbird et al. 2010) and are temporally constrained as follows. The {  quartzite 
is < 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 {s2 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). {s3 is uncertain in the Ketyet River belt but well defined and hosts sandstone U in the Amer Belt. {s1 to {s3 strata 
were isoclinally folded (D1) and eroded after 1.95 Ga, before deposition of {s4; all strata have D2 and later fabrics (structural example top right). The Itza Lake formation ({s4) 
includes the earliest true red beds as well as brown and grey alluvial, and turbiditic siliciclastic strata. {s4 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 {s4 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 {s1 
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). 

(left stratigraphic column) 

s1

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

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 aeromagnetic 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 ({vcPK) exposed only south of Aberdeen Lake, the Nueltin Granite (Nlt-1-4 inferred plugs coring subvolcanic gabbro rings and Nlt-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 Turqavik Fault Zone 
(TFZ) which in turn splays NE into Meadowbank River thrust (MBRt), 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.). 

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 (0sHW), North Meadowbank (0sNM), Pipedream (0sPpd), Rumble (0sR), Amarulik ( ) and Marjorie 
Hills (0sMH) (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. 
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1. Geology of the northeast Thelon Basin region - context for the Amer Belt 
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Outlined on the western edge of Fig. 1, a sub-horizontal D1 isoclinal 
fold of 2.6 Ga rhyolite  ( vfPS;     in Table 1)  and Paleoproterozoic 

quartzite ({qzAA) cored by carbonaceous iron-rich slate-mudstone 

({gcRA) and sandstone ({fqRA), are separated by a highly strained 

portion of that rhyolite from underlying weakly foliated granite ( gtS). 
Map codes are as in Figs. 2 and 3. This inset map is based largely 
on the distribution of units shown in Figure 17.2 of LeCheminant et 
al. (1984) who measured stratigraphic sections and recognized 
recumbent folds. Their individual strikes and dips were not used in 
this interpretation because upright tight to open F2 folds created 
highly varied structural orientations (site visit by first author in 2012). 
Instead the overall structure is deduced from mapped enveloping 
surfaces and  the overturned stratigraphy from 195 to 187 lakes 
together with LANDSAT imagery, aeromagnetic data (Tschirhart et 
al., 2011a), structural style from Calhoun et al. (2014), and new 
knowledge of 1.75 Ga igneous rocks and associated magnetic ring 
structures in the KIS (Jefferson et al., 2013; Peterson et al., 2010, 
2015a). The 2.6 Ga vfPS is thought to be co-magmatic with the 

underlying gtS that is contiguous to the northeast with a similar 
granite dated as 2617 ± 20 Ma (Fig. 1), both being included in the 
Snow Island Suite (Peterson et al., 2015c). The aeromagnetic ring is 
interpreted as gabbro ({gbMK) cored by a non-magnetic plug of 

Nueltin Granite ({grNK),  drift covered but analogous to the Mallery 
Lake ring structure of Peterson et al. (2014, 2015b). The well 
exposed quartzite ({qzAA) ranges in thickness from 20 to 150 m. 
The stratigraphically overlying ferruginous fine siliciclastic unit 
({mgRA) is 50 to 80 m thick. Neither cherty dolostone ({dlAA) nor 

basalt ({vmFA) are present. The further overlying ~300 m thick grey-
green mudstone and greywacke unit may be equivalent to the Three 
Lakes formation ({mds3Lk). A brown sandy dolostone may repre-

sent the dolomitic marker in the Oora Lake formation ({akOA).   
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*as 04RAT036C is reassigned from {akOA to {si-IA, no {s3 age constraints remain in this area.
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NP host rock

2 sites: S of E-W
synform in {qzK, and

between komatiite 
bands W of widened 
Meadowbank River 

Rock type
(suite)

Limestone:
finely

crystalline, 
soft, flaggy

Rapakivi
granite (Nueltin)

Granite to
syenite

Foliated 
granitoid (AMZ)

Amphibolite
sheet; zircons
parallel fabric

Massive granite
(Hudson)

Quartz
syenite
(Martell)

Pink illitic
feldspathic lithic
arenite, S2 only

Pink illitic
feldspathic lithic
arenite, S2 only

Carbonaceous
quartzite (?Amer

/?Montresor)

Tan feldspathic
lithic sandstone,

turbiditic

Red feldspathic
lithic arenite,

alluvial, S2 only

Quartzarenite
98RAT033B

Granite clast 
(AgtS) in 

conglomerate

Dacite porphyry
between granite

and quartzite

Foliated quartz
eye rhyolite

(Pukiq L. Fm.)

Foliated quartz
diorite to quartz

monzonite

Weakly 
foliated granite

(klippe)

Weakly 
foliated 
granite

Hornblende-
biotite quartz
monzodiorite

Weakly foliated 
granite (klippe)

Weakly foliated
granite (klippe)

Foliated quartz-
k-feldspar-
porphyritic

rhyolite

Feldspar
porphyroclastic
monzogranite

Felsic meta-
volcanic rock
(Pipedream)

Quartz-plagio-
clase porphyritic

felsic tuff (N. 
Meadowbank
assemblage)

Method/
mineral

Paleonto-
logy 

(macro
+ micro)

U-Pb 
zircon

U-Pb 
zircon

K-Ar bio-
tite, hb.

U-Pb 
zircon,
metam.

U-Pb 
monazite

U-Pb 
zircon;

K-Ar hb.

U-Pb
detrital 
zircon

U-Pb
detrital 
zircon

U-Pb
detrital 
zircon

U-Pb
detrital 
zircon

U-Pb
detrital 
zircon

U-Pb
detrital zr.

U-Pb 
zircon

U-Pb 
zircon

(discordia)

U-Pb 
zircon

U-Pb 
zircon

U-Pb 
zircon

U-Pb 
zircon

U-Pb
zircon

U-Pb 
zircon

U-Pb 
zircon

U-Pb 
zircon

U-Pb 
zircon

U-Pb 
zircon

U-Pb 
zircon

Age (Ma)
± error

444 ± 4
(late upper

Ordo-
vician

1751 
+5/-3

~1774

~ 1800-
1700

~1830

1835 ± 1

1850 
+30 / -10;
1833 ± 32

<~1900

<~1910

<1950

<~2040

<~2060
(two

youngest)

<~2580

<~2620

2581 
+10 / -9

2608 
± 0.8 

2609.1
±  1.3 

2612 
± 14 

2617 ±  20
Ma; 2610
+13/-12 

2596
± 3

2627 
+14 / -10

2629
± 2 

2628.7
± 1.2 

2630.4
± 3.3

2710 
+3.5/-2.2; 
2711 ± 3 

2719 
± 1;
2718 

+3 / -2; 
<2720 

Map
#

na

Table 1. Age constraints

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.
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