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Figure 4.2-11

Fault Architecture in the Madrid Area
in relation to Existing and Proposed Infrastructure
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4.2.6.2 Structural Geology

Ductile strain is largely represented in the Madrid area by the main strain corridor of the Deformation
Zone (DEFZ) and its associated splays, as well as within local zones of moderate to high strain (outside
of the DEFZ). Intensity of the ductile strain increases towards the DEFZ where mafic volcanic rocks
begin to exhibit pervasive intense foliation and locally show mylonitic textures. Splays off of the DEFZ
preferentially develop along volcanic-sediment horizons, possibly related to the large competency
contrast between massive flows and argillite-volcaniclastic layers. It is clear in both section and plan
views that the DEFZ is not a single planar structure, but a complicated anastomosing feature with
several splays and local pinch-and-swell textures.

A number of brittle faults occur in the Madrid area (Figure 4.2-11). Brittle and brittle/ductile
structures are being recognised as drilling density increases in the Madrid area. Apparent
discontinuities in alteration, mineralization and lithological units generally define a set of NW trending
steep structures in the Naartok area and a structure partially defining the footwall contact of the
Naartok East mineralised horizon. Graphitic faults with fault gouge are reported as well as healed
quartz-carbonate breccias (SRK 2008).

4.2.6.3 Mineralisation

Gold mineralization is most commonly associated with high Fe-Ti tholeiites and is structurally
controlled by the DEFZ and localized within the hanging wall of the zone. The DEFZ trends north-south
from its southern extent at the Nexus area (south of Patch Lake) through to the northern portion of
Patch Lake, where the DEFZ sharply changes orientation to an east-west trend across to Windy Lake.
The style of mineralisation, which is different to that of the Boston or Doris deposits, is characterised
by replacement of favourable stratigraphic units (Madsen et al. 2007) and typically include Fe-rich
tholeiitic basalts. Mineralisation is associated with an early alteration assemblage of sericite and
carbonate (magnesite and ankerite) with a stockwork of quartz-carbonate veinlets. Gold is associated
with secondary albite and paragonite with lesser ankerite and quartz-ankerite stockwork veinlets.
Higher gold tenor is associated with fine grained pyrite, intense albite flooding and hematite
discolouration (Sherlock et al. 2012).

4.2.6.4 Surficial Deposits

The surficial geology for the Madrid area is consistent with the surficial geology for northern Hope Bay
and the Doris area in particular (Kerr and Knight 2001). Surficial geology maps indicate the absence of
glacial deposits in the area, these are considered either buried by post-glacial marine deposits or have
been reworked during the marine regression. Marine sediments comprise clay, silt, sand and gravel,
with relatively common marine shells. Three subdivisions are recognised: marine veneer sediments
(M1), marine blanket sediments (M2) and Littoral deposits (M3). M1 sediments are no more than 2.5 m
thick and comprise clay to sand matrix with pebble, cobbles and boulders that fill depressions between
bedrock outcrops, and as a lag on washed bedrock and till surfaces. M2 dominates the area and
comprises clay, silt and sand up to 20 m in thickness, commonly as a coarsening upward sequence.
These deposits are overlain by M3 littoral deposits that comprise sand, gravel, cobbles and boulders
deposited in emergent spit and beach settings during the marine regression (Kerr and Knight 2001).

TMAC RESOURCES INC. 4-20



DRAFT ENVIRONMENTAL IMPACT STATEMENT

4.3 REFERENCES

Bevier, M.L. and Gebert, J.S. 1991. U-Pb Geochronology of the Hope Bay-Elu Inlet area, Bathurst Block,
northeastern Slave Structural province, Northwest Territories. Canadian Journal of Earth
Science 28: 1925-1930.

Bleeker, W., and Hall, B. 2007. The Slave Craton: Geology and Metallogenic Evolution. Geological
Association of Canada, Mineral Deposits Division Special Publication 5: 849-879.

Bleeker, W., Ketchum, J.W.F., Jackson, V.A., and Villeneuve, M.E. 1999a. The Central Slave Basement
Complex Part I: Its Structural Topology and Autochtonous Cover. Canadian Journal of Earth
Sciences 36: 1083-1109.

Bleeker, W., Ketchum, J.W.F., Jackson, V.A., and Villeneuve, M.E. 1999b. The Central Slave Basement
Complex Part II: Age and Tectonic Significance of High-strain Zones along the Basement Cover
Contact. Canadian Journal of Earth Sciences 36: 1111-1130.

Campbell, F.H.A., and Cecile, M.P. 1976. Geology of the Kilohigok basin, Goulburn Group, Bathust
Inlet, District of Mackenzie, N.W.T. Geological Survey of Canada Paper 76-1A: 369-377.

Carpenter, R.L., Sherlock, R.L., Quang, C., Kleespies, P., McLeod, R. 2003. Geology of the Doris North
gold deposits, northern Hope Bay volcanic belt, Slave Structural Province, Nunavut. Geological
Survey of Canada, Current Research 2003-Cé.

Clark, D.B. 1996. The geology of the Boston deposit, Hope Bay volcanic belt, Northwest Territories,
Canada. Unpublished MSc thesis, Queens University.

Davis, W.J., and Bleeker, W. 1999. Timing of Plutonism, Deformation and Metamorphism in the
Yellowknife Domain, Slave Province, Canada. Canadian Journal of Earth Sciences 36: 1169-
1187.

Dyke, A.S., and Dredge, L.A. 1989. Quaternary Geology of the Northwestern Canadian Shield. In
Quaternary Geology of Canada and Greenland. Ed. R.J.Fulton. Ottawa: Geological Survey of
Canada.

Dyke, A.S., and Prest, V.K. 1986. Late Wisconsin and Holocene retreat of the Laurentide Ice Sheet.
Geological Survey of Canada, Map 1702A

EBA. 1996. Report on the Boston Gold Project. Surficial geology and Permafrost features. Prepared for
Rescan Environmental Services Ltd. Vancouver, BC.

Fyson, W.K., and Helmstaedt. H. 1988. Structural Patterns and Tectonic Evolution in the Archean Slave
Province. Canadian Journal of Earth Sciences 25: 301-315.

Hebel, M.U. 1999. U-Pb geochronology and lithogeochemistry of the Hope Bay greenstone belt. Slave
Structural Province, Northwest Territories, Canada. Unpublished MSc thesis, University of
British Columbia.

Henderson, J.B. 1970. Stratigraphy of the Yellowknife Supergroup, Yellowknife Bay-Prosperous Lake
area, District of Mackenzie. Geological Survey of Canada Paper 70-26: 12.

Hodgson, C.J. 1989. The structure of shear-related, vein-type gold deposits: A review. Ore Geology
Reviews 4: 231-235.

Kerr, D.E., and Knight, R.D. 2001. Surficial geology, Koignuk River. Geological Survey of Canada map
1998A, scale 1:125,000.

TMAC RESOURCES INC. 4-22



GEOLOGY

Madsen, J.K., Sherlock, R., and Linday, D. 2007. The geology, geochemistry and mineralization of the
Naartok gold deposit: Hope Bay belt, Nunuvat Territory [abstract]. Geological Association of
Canada Abstract, 52.

Mvondo, H., Lentz, D., Bardoux, M., James, D.T. 2012. Geology and mineralization of the link between
Hope Bay and Elu Greenstone Belts, northeast Slave Craton, Nunavut. Geological Survey of
Canada, Open File 7007.

Padgham, W.A. 1985. Observations and speculations on supracrustal successions in the Slave Structural
Province. Geological Association of Canada Special paper 28: 133-151.

Padgham, W.A. 1996. Slave conglomerate dating: Northern Affairs Program Northwest Territories:
Department of Indian and Northern Affairs (DIAND), Economic Geology Series paper,
1996-12: 85.

Ryder, J.M. and Associates. 1992. Syder Lake Area (Hope Bay Greenstone Belt) Terrain Analysis and
Surficuial geology. Prepared for W.K. Fletcher, Geological Sciences, University of British
Columbia and BHP Utah Mines Ltd.

Shannon, A. 2008. Volcanic framework and geochemical evolution of the Archean Hope Bay greenstone
belt, Nunavut, Canada. MSc thesis, University of British Columbia.

Sherlock, R.L. and Sandeman, H.A. 2004. Volcanic stratigraphy and structural geology of the Boston
area, Hope Bay volcanic belt, Nunavut; Geological Survey of Canada, Current Research 2004-
C2, 11.

Sherlock, R.L., Carpenter, R.L., Bardoux, M., Flood, E., and Kleespies, P. 2002. Volcanic relationships
and gold mineralization in the Wolverine-Madrid corridor, Hope Bay volcanic belt, Nunavut;
Geological Survey of Canada, Current Research 2002-C9, 11.

Sherlock, R.L., Shannon, A., Hebel, M., Lindsay, D., Madsen, J., Sandeman, H., Hrabi, B., Mortensen,
J.K., Tosdal, R., Friedman, R. 2012. Volcanic Stratigraphy, Geochronology, and Gold Deposits
of the Archean Hope Bay Greenstone Belt, Nunavut, Canada. Economic Geology 107: 991-1042.

SRK Consulting (Canada) Inc. 2009a. Hope Bay Gold Project Overburden Characterization Report.
Prepared for Hope Bay Mining Limited. Project No.: 1CH008.002. June 2009.

SRK Consulting (Canada) Inc. 2009b. Geotechnical and Hydrological Assessment for the Boston Open
Pit, Nunavut, Canada. Prepared for Hope Bay Mining Limited. Project No. 2CH009.000.
June 2009.

SRK Consulting (Canada) Inc. 2009c. Geotechnical and Hydrological Assessment for the Madrid Open Pit
and Underground, Nunavut, Canada. Prepared for Hope Bay Mining Limited. Project No.
2CHO009.000. June 2009.

SRK Consulting (Canada) Inc. 2009d. Geotechnical and Hydrological Assessment for the Doris North
Open Pit and Doris Central Underground, Nunavut, Canada. Prepared for Hope Bay Mining
Limited. Project No. 2CH009.000. June 2009.

SRK Consulting (Canada) Inc. 2010. Doris North Portal Investigation. Prepared for Hope Bay Mining
Limited. Project No. 2CH009.001. September 2010.

SRK Consulting (Canada) Inc. 2011a. Water Quality Model. Prepared for Hope Bay Mining Limited.
Project No. 2CH008.047. November 2011.

SRK Consulting (Canada) Inc. 2011b. Stage 2 Geotechnical and Hydrogeological Assessment for Doris
Central and Connector. Prepared for Hope Bay Mining Limited. Project No. 2CH008.054,
November 2011.

TMAC RESOURCES INC. 4-23



DRAFT ENVIRONMENTAL IMPACT STATEMENT

Stemler, J.U. 2000. A fluid inclusion and stable isotopic examination of the Boston greenstone belt
hosted Archean lode gold deposit, Hope Bay volcanic belt, Nunavut, Canada. MSc thesis,
University of Alberta.

Stemler, J.U., Richards, J.P. and Muehlenbachs, K. 2006. A fluid inclusion and stable isotope
investigation of the Boston lode-gold deposit, Hope Bay volcanic belt, Nunavut. Exploration and
Mining Geology 15: 101-121.

Stubley, M. 2005. Kilometer scale sheath folds in the Slave Craton. Yellowknife Geoscience Forum,
Program with Abstracts.

Thurber Engineering Ltd. 2003. Hope Bay Doris North Project, Nunavut, Surficial Geologic Mapping,
October 1, 2003.

Thurber Engineering Ltd. 2008. Hope Bay Doris North Project, Nunavut, Surficial Geologic Mapping.
17-713-35, Vancouver, 6.

Varley, F., VP Operations, TMAC Resources Inc. 2015. Mine plan updated from Roscoe Postle Associates
Inc. NI 43-101 Technical Report on the Hope Bay Project, Nunavut, Canada, March 2015.

Villeneuve, M.F., and Relf, C. 1998. Tectonic setting of 2.6 Ga carbonatites in the Slave province,
northwest Canada. Journal of Petrology 39: 1975-1985.

Villeneuve, M.F., Henderson, J.R., Hrabi, R.B., Jackson, V.A., and Relf, C. 1997. 2.70-2.58 Ga
plutonism and volcanism in the Slave province, District of Mackenzie, Northwest Territories.
Geological Survey of Canada Current Research 1997, report 10, 37-60.

Watts, Griffis and McQuat Limited. 2006. A technical review of the Hope Bay Gold Project, west
Kitikmeot Nunavut Territory, Canada. Prepared for Miramar Mining Corporation: Toronto, ON.

TMAC RESOURCES INC. 4-24



	4. Geology
	4.2 Existing Environment and Baseline Information
	4.2.6 Madrid Area
	4.2.6.2 Structural Geology
	4.2.6.3 Mineralisation
	4.2.6.4 Surficial Deposits


	4.3 References


