Summary Geology (continued) Density data, kriging and reference models Inversion results
The results of constrained inversions of gravity and magnetic data from the Voisey’s Bay deposit are presented. The inversions ;f'{”_; _ ‘_m,.m — i Densit | lable f 500 drill-holes th h and cl 0 the Ovoid. G v the drill-hol fed U ned i .
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to investigate the benefits of constrained inversion of potential field data in the exploration and deposit-delineation contexts. Ben- fine-grained gabbros and Intrusive troctolite breccias overlain by o g | L
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potential field inversion results which are constrained by drill-hole information as it becomes available. varied-textured troctolites and normal troctolites. The Eastern 2 b TN GRS process. The spatial continuity of density within the main rock units was estimated from the density data-set using variogram the number of observations. (This was the case for all - o k o
Deeps chamber is prlmgrlly a.sub_-vertlcal §h99t having a horizon- E::::::::::’“ s modelling. Densities were then interpolated between the drill-holes by kriging to give the geocellular reference density models. inversions presented here. A value of 0.05 mGal was T
tal feeder system with mineralization occurring at depths up to one The variances from the kriging were adapted to use as spatially varying weights of the reference model within the inversions. used for all measurement uncertainties.) Casting 555857.5 m
kilometre. — i o 1| This reduces the influence of the reference models away from the drill-holes. 10 o
| ) The constructed model shows a fuzzy, smeared-out rep- z 017
Lccati Oon an d g eo | 09y Figure 4: Simplified geological map of the Voisey’s Bay The 3-D geocellular grid was segregated into the five main regions: the overburden, enderbitic gneiss, mineralized troctolite, un- resentation of the dense Ovoid that Is typical of uncon- ~ O I°5°
deposits illustrating the distribution of disseminated to mas- mineralized troctolite, and massive sulphide. strained, minimum-structure inversions. (The closed E e
sive sulphide zones projected to the surface (Dept. of Natural black curve is the outline of the Ovoid.) >
Resources, Govt. Of NL) o 6242050N | © 6243150N © 6243350N
The Voisey’s Bay Nickel-Copper-Cobalt deposit is one of the most The top of the mesh was positioned above topography to ensure all topographic effects were included in the geocellular model. Figure 9: Result of unconstrained inversion.
significant mineral discoveries in Canada in the past half century. Approximately 1km west of the Eastern Deeps, the Ovoid is locat- The mesh extgnded 610_m no.rth, §70m east apd 54Qm vertically. The cell dlmensmns_ were _10m by _10m In the horizontal direc-
The first significant mineralized zone found, the “Ovoid”, is believed ed beneath 20m to 30m of overburden and is commonly viewed as " Discovery Hill Ovoid Zone  F——=2KT . tions, and 5m in the vertical direction. These dimensions were chosen based on the distribution of drill-hole data. The total num-

ber of cells in the mesh was 286578.

to contain proven and probable reserves of 30 million tonnes grad- a bowl-shaped accumulation of massive sulfide ore. Having hori-
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Ing 2.85% NI, 1.68% Cu and 0.14% Co. With the subsequent dis- zontal dimensions of 650m by 350m and a maximum thickness of Subchamber
covery of mineralized regions to the east and west of the Ovoid, the 120m, the Ovoid overlies a thin breccia sequence followed by wﬁmm'\' R Constrained inversion - overburden only
total mineral reserve estimates increased to 54 million tonnes of troctolite and enderbitic orthogenesis. The Ovoid, Mini-Ovoid and S o expired st deptn)_Dops Zone i
Indicated mineral resources and 16 million tonnes of inferred Discovery Hill zones are all mineralized along vertical to sub- I icke! Wineraiization* Conchit Assemblage* [ Troctolte Bodies® . . N . b
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Brook complex Is located at a depth of 400m and extends to Figure 5: Simplified longitudinal section of the Voisey’s Bay average density) only. (The weighting of the overburden § I155
depths in excess of 2km. mineralized zone (Dept. of Natural Resources, Govt. of NL). B O e e ssse  sweme  ssowse 3y and “the rest” of the reference model during the inversion . . r
Figure 1: The location of Voisey’s Bay in Labrador, - N were 1000 and 0.001 respectively. The default values of ST M HEEES 0 h
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A TS Nex Qe Lwﬂﬁ%%ﬁ o . | geo : The manifestation of the Ovoid in the constructed model . o
e = AATROVINGEY The major litho-tectonic units of Labrador and Quebec are the Superi- . . . 100
2 Py BB or, Churchill, Nain, Makkovik, and Grenville provinces illustrated in G ' d e e ae 's still fuzzy and smeared-out, but it's top and depth :a b
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(P e ) gure 2. The Voisey's Bay NI-Cu-Co Q?DOSH s a part of th? Nain Figure 7a: View through the reference density model created - N | ] e ref Henei o
. Plutonic Suite, which is comprised of granitic, anorthositic, ferrodioritic, by kriging 100% of the down-hole density data-set. The dense gure 7b: Two sections through the reterence density ® glee
and troctolitic gabbroic intrusions (Evans-Lamswood et al., 2000). model created by kriging 100% of the down-hole density 100l
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- L iy These intrusions lie along the Nain-Churchill boundary which sepa- . . . . . . . . , . . overburden has been removed from this figure. (Note the differ- data-set. The low density unit is the overburden; the high
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=L M%Tﬁmﬁ-:wm rates the eastern (2.5 Ga) Archean Nain province from the western \ ent colour scale from Figure 7b.) c_en5|ty unit is the massive §u|ph|de of the Ovoid. (Note the Figure 10: Result of overburden constrained inversion.
ey b -M“m”;m“m (1.8 Ga) Proterozoic Churchill province. The Voisey's Bay troctolite, Cure 6 The around aravity datasset from different colour scale from Figure 7a.)

St roncs Mo host of the Ni-Cu-Co deposit, lies next to the Nain-Churchill boundary Jure . I Jraviey ¢

f s T : 100 . . . . .. the Voisey’s Bay area (terrain-corrected
¢ . e — and is believed to be associated with the 1.8 Ga collisional suture

Bouguer anomaly). The dots indicate mea-

surement locations. The white box indicates | | | | |
the region for the gravity inversions for the Constrained inversion - kriged reference model from 100% of drill-nole data

between the two provinces (Naldrett et al., 1996) known as the
Torngat orogen.

Figure 2. The regional geology of Voisey’s Bay. A: major
geological units; B: major litho-tectonic units.

Ovoid. Inversions were also performed with a reference model con- - Northing 6243175.5 m
RS . RN taining only information about the depth of overburden .
obtained from the drill-holes (and the average value of the
density of the overburden). This reference model is shown In
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Inversion using the reference model in Figure 7, that is,
the reference model created by kriging all of the down-
hole density data-set.
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The Voisey’s Bay intrusion lies between the Archean Nain
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The Ovoid is now very well defined in the constructed

OrthOQHEiSSes to the north and the Proterozoic TaSanyak gso model essentia”y matching the detail in the reference I —— | " 555550E | " 555750E | " 555950E | " 556150E
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(Eastern Deeps chamber) connected to a lower chamber (Reid — - - - Figure 8: The reference model which contains only the £
« ch o uah i i il [ — i above the surface. The residual field was information about the depth of the overburden Ovoid) to improve on the information content of the refer- i
Brook chamber) through a conduit system of varying thickness. %Eﬁi‘ﬁf‘;ﬁi‘;?ﬁs calculated by subtracting the regional from | ence model. g o g/c:’-”
B o | " T the collected data. A constant error of 0.05 )
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based on the observational uncertainties
. . . . . _ _ N o _ Figure 11: Result of inversion constrained by kriged model.
Figure 3: The geology of the Voisey’s Bay intrusion documented for the gravity data. The program GRAV3D from the UBC - Geophysical Inversion Facility was used for all 3-D gravity inversions presented here.
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