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Introduction Structural mapping and alteration onserved on the Headframe and OPP exposures

Key features of structural, mineralization and alteration history are exposed on the Headframe and OPP outcrops which have played key role to refine the deformation history of the Beardmore-Geraldton Belt and to

establish the relative timing of the hydrothermally active periods - including the gold mineralization event(s) and various alterations - with respect to the structural evolution. Both exposures are located in the SSU, on the
north limb of the Hard Rock anticline which is a regional-scale F, fold. Banded iron formation, mterlayered mudstone to sandstone, quartz- feldspar porphyry and mafic dikes are exposed on them.

The Beardmore-Geraldton Greenstone Belt (BGB) is a transitional
terrane between the granite-greenstone Wabigoon and the sedimentary
Quetico subprovinces (Fig. 1). It comprises three metavolcanic (NVU:
northern, CVU: central, SVU: southern metavolcanic units) and three
metasedimentary (NSU: northern, CSU: central, SSU: southern
sedimentary units) panels that are all fault-bounded (Fig. 2). The
volcanic units represent back-arc (NVU), arc (CVU) and oceanic crust
(SVU) environments from north to south (Tomlinson et al. 1996). The
metasedimentary units represent different facies of a southward
prograding clastic wedge from alluvial fan or braid-plain (NSU), through
subaqueous fan and/or prodelta (CSU) to submarine fan and/or basin-
plain environments (SSU) (Williams 1987; Devaney and Williams 1989).
The deformation history of the belt started with D, thrusting, which is
thought to be responsible for the accretion of the metavolcanic
and metasedimentary units driven by the northward motion of the oceanic
crust - island arc Wawa subprovince. It was followed by D, north-south
compression and D, dextral shearing (Lafrance et al. 2004). During the past
century, over 4.1 million oz of gold (Mason and McConnell 1982) have been

produced from several mines mostly located in the SSU (Pye 1952,
Horwood and Pye 1955; Mason and White 1986).

Main goals

As part of the Targeted Geoscience Initiative-4 Lode Gold program of
National Resources Canada, this project aims to:
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Determine the structural and stratigraphic setting of the deposits Figure 3. Field photographs of the "Headframe” (A-C, E-K) and "OPP” (D, L) exposures in Geraldton. A) Tight F, folds refolded by S-shaped F, folds in iron formation. B) F. fold refolded by S-shaped F, fold and overprinted by
Determine the characteristics and geochemical footprint of the gold axial planar S, foliation in iron formation, sedimentary rocks and mafic dike. Red rectangle shows the location of the Fig. 1.C photograph. C) Previously unrecognized penetrative S, foliation axial planar to F, fold and folded by F, folds and
mineralization and the associated hydrothermal alteration overprinted by axial planar S, foliation that is parallel to S, and oblique to S, foliation in the mafic dike. D) On the "OPP” exposure, previously unrecognized S, foliation is folded by S-shaped F, folds and overprinted by S, foliation
Place the mineralization in the tectonic evolution process of the belt axial planar to F, fold in quartz-feldspar porphyry dike. E) F, fold with only one strong, axial planar foliation (S,). F) Well-developed S, foliation folded by S-shaped F, fold and overprinted by axial planar S, foliation that is typically
subparallel to S,. G) S, or composite foliation folded by Z-shaped F, folds and overprinted by S, foliation axial planar to F, folds. H) S, foliation axial planar to Z-shaped F, folds does not display S-shaped folding. I) S, foliation
N Eﬂ';ﬁh Legend overprints S-shaped F, folds. The diameter of the coin is 19 mm. J) Strongly iron-carbonate—altered rock folded by F, and refolded by S-shaped F, fold assumed to partially surround and partially overprint banded iron formation.
T 50° s W-"; g e River K) Quartz-iron-carbonate vein folded by F, and refolded by F, folds in banded iron formation. L) Semi-massive pyrite replacement representing the Au mineralization associated with quartz-carbonate veins in iron formation.
L ? 'g°°" NE @9 -Wabigoon | The semi-massive sulfide replacement is folded by F, folds, suggesting pre- or early D, Au deposition.
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Figure 2. Regional geological map of the Beardmore—Geraldton Belt. composition and formed during the same mineralization event. iy + carbonate * chlorite and pyrite = arsenopyrite alteration haloes surrounding
TT . - ererences _ + " . . . .
MOdIfled after Lafrance et al 2004 PLSZ Palnt Lake Shear Z0Nne. Devaney, J.R. and Williams, H.R. 1989. Evolution of an Archean subprovince boundary: a sedimentological and structural study of part of the Wabigoon—Quetico boundary in northern Ontario. Can. J. of Earth Sci., 26: 1013-1026. Horwood, H.C. and Pye, E.G. 1955. Geology of Ashmore Township. quartz Carbona_te o gOId Velns_' Te and AS are eanChed In AU mlne.ra“ze.d Samples
Recommended citation | | | Ontario Department of Mines, 60th Annual Report, Vol. 60, Part 5._ Lafre_mc_e, B_., DeWolfe J.C. and Stott, G.M. 2_004. A structural reappra_isal of tr_\e Beardmore-Ge_raIdton Be_lt at the s_outhern bounc_iary of the Wabigoon subprovince, Ontario, and implicatio_n for gold mineralization. Can. J. of Earth Sci., NeWIy reCOg n|zed, |OCa| S|n|Stra| Shear (D3) ove rp nntS m|neral|zat|0n asS
Téth, Z., Lafrance, B., Dubé, B., Mercier-Langevin, P. and McNicoll, V.J., 2015. | 41, p. 217-235. Mason, J.K. and McConnell, C.D. 1982. Gold mineralization in the Beardmore-Geraldton area; in The Geology of Gold in Ontario, ed. A.C. Col vine; Ontario Geological Survey, Miscellaneous Paper 100, p. 84-97. Mason, J. K. and White, G. 1986. Gold occurrences, prospects and .
OPEN FILE Publatons i i sris f;:;f;tﬁgi'ﬁgggggfg;ger;?fegrgfz'af:‘oanr?rcltteh“esgcsrslg?o%eaoégefg‘ﬁta;r‘:gotgggltﬁgfiglaggfvde;%? deposits of the Beardmore-Geraldton area, District of Thunder Bay and Cochrane. Ontario Geological Survey, Open File Report 5630. P. 680. Pye, E.G. 1952. Geology of Errington Township, Little Long Lac Area. Ontario Department of Mines, 60th Annual Report, Vol. 60, Part 6. Thurston, P. C. 2002. We” as D2 St['UCtu reS, bUt OoCCuU rred pr|0r tO the Iate deXtraI tranSCU rrent Shear (D 4)_
DOSSIER PUBLIC |tney are released as Canada, Open File 7667, 1 poster. doi:10.4095/295526 Autochtonous development of Superior Province greenstone belts? Precambrian Research v. 115. p. 11-36. Tomlinson, K.Y., Hall, R.P., Hughes, D.J. and Thurston, P.C. 1996. Geochemistry and assemblage accretion of metavolcanic rocks in the Beardmore—Geraldton greenstone belt, Superior . . .
7667 submitied by the  aufhor © Hor Majesty the Quesn in Right of Canada, as represented Province. Can. J. of Earth Sci., 33: 1520-1533. Téth, Z., Lafrance, B., Dubé, B., Mercier-Langevin, P., and McNicoll, V. J, 2013. Geological setting of banded iron formation-hosted gold mineralization in the Geraldton area, Northern Ontario: preliminary results; Geological Survey of Canada, Open The quartz-feldspar p()rp hyry y|e|ded an age Of 2694 Ma Wh|Ch IS aISO the
o iy o cags | b6 publications de cette by the Minister of Natural Resources Canada, 2015 File 7370, 54 p. Toth, Z., Lafrance, B., Dubé, B., Mercier-Langevin, P., and McNicoll, V. J, 2013. Targeted Geoscience Initiative 4. Lode Gold Deposits in Ancient Deformed and Metamorphosed Terranes: Geological Mapping and Structural Re-Appraisal of the Banded Iron Formation—Hosted Gold . . . . .
COMMISSION GEOLOGIQUE DU CANADA qunt]ptblzltut doi:10.4095/295526 Mineralization in the Geraldton Area, Ontario; in Summary of Field Work and Other Activities 2013, Ontario Geological Survey, Open File Report 6290, p.58-1 to 58-14. Williams, H.R. 1987. Structural studies in the Wabigoon and Quetico subprovinces. Ontario Geological Survey, Open File Report 5668. maximum age fOr bOth the gOId m|neral|zat|0n and D1 defOrmat|On event_
2015 ' This publication is available for free download through GEOSCAN (http://geoscan.nrcan.qc.ca/).




