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Characterization of a lamprophyre facies unit hosted in Timiskaming 
Group metasedimentary rocks: implications for subsidiary structures of 
the Cadillac-Larder Lake Deformation Zone, Quebec

INTRODUCTION

Figure 6. Structural measurements from the study area plotted on stereonets. Grey areas denote data from 
the Rouyn-Noranda segment of the CLLDZ (Bedeaux et al. 2017) plots for comparison. Plots were produced 
with Stereonet version 10.
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DETAILED MAPPING AND SAMPLE LOCATIONS

Figure 2. Detailed geological map showing the distribution of the enriched Mg-Cr-Ni unit. UTM 
coordinates in NAD83, Zone 17N.

Figure 3. A) Rounded clast (white dashed line) in the enriched Mg-Cr-Ni unit. Note melanocratic dark green 
colour and distinct crenulation cleavage. B) A deformed quartz-carbonate vein exploits the sharp northern con-
tact between the enriched Mg-Cr-Ni unit (top) and Timiskaming metagreywacke (bottom). C) Quartz-tourma-
line vein in host Timiskaming metagreywacke < 1 m from the contact of the enriched Mg-Cr-Ni unit. D) Trough 
cross-bedded host Timiskaming metagreywacke. E) Offset bedding in the Timiskaming metagreywacke. F) 
Early folds (yellow lines are axial plane traces) overprinted by later folds associated with a strong crenulation 
cleavage (green line) in the enriched Mg-Cr-Ni unit ~1 m from the northern contact with the Timiskaming meta-
greywacke.
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Figure 1. Geological map of the CLLDZ in the Rouyn-Noranda segment (after Bedeaux et al., 
2017). Red box is the study area, enlarged in Figure 2. Insert displays the regional setting (modified 
after Thurston et al., 2008). Universal Transverse Mercator (UTM) coordinates in NAD83, Zone 17N.
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GEOLOGICAL SETTING OF STUDY AREA
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CONCLUSIONS AND FUTURE WORK

1. Detailed mapping delimited an enriched Mg-Cr-Ni unit within the 
Timiskaming metagreywackes and metaconglomerates of the 
Granada Formation. The geochemistry of the enriched Mg-Cr-Ni 
unit does not match the PSC rocks in the Rouyn-Noranda area. 
Thus, the enriched Mg-Cr-Ni unit is unlikely to represent a sliver of 
the PSC south of main CLLDZ. The nature of the contact relation-
ships (sharp, regular), locally preserved igneous textures, the pres-
ence of what is interpreted as amphibole phenocrysts and biotite 
microphenocrysts and a feldspar-bearing matrix is consistent with 
the enriched Mg-Cr-Ni unit representing a lamprophyre facies unit.

2. The lamprophyre facies unit records the same major deforma-
tion events as seen in the Rouyn-Noranda segment of the CLLDZ. 
Strain partitioning probably explains the generally more deformed 
nature of the lamprophyre facies unit relative to the host metagrey-
wackes and metaconglomerates. As such, the lamprophyre facies 
unit delineates a high strain zone in the Granada Formation that is 
oriented subparallel to the main CLLDZ and shares a similar defor-
mation history.

3. Quartz-tourmaline veins locally occur in the host metagrey-
wacke along the northern contact with the lamprophyre facies unit. 
These styles of alteration and veining are also commonly associat-
ed with the CLLDZ.

4. Based on the above observations and interpretations, it is pro-
posed that the lamprophyre facies unit was emplaced as a dike or 
a plug. The more intense deformation, structural elements, alter-
ation, and vein types are all features associated with the CLLDZ 
and as such, the lamprophyre facies unit potentially represents a 
subsidiary structure of the CLLDZ.
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Figure 8. C1 Chondrite normalized multi-element diagrams (McDonough and 
Sun, 1995) (A-C) and bivariate plots of MgO versus Cr (D), Ni (E), and SiO2 (F).

C1 Chondrite normalized (cn) multi-element diagrams of the enriched Mg-Cr-Ni unit and Ti-
miskaming metagreywacke show significant overlap and largely similar patterns (Fig. 8A-C). 
The samples are enriched in incompatible elements such as Th and the light rare earth ele-
ments (LREE) compared to C1 Chondrite (La cn = 31-111). They are also characterized by 
fractionated REE patterns ([La/Yb]cn ≈ 7.1), relatively flat heavy REE (HREE) profiles ([G-
d/Lu]cn ≈ 2.5), and strongly negative Nb-Ta-Ti anomalies relative to neighbouring elements. 
A noticeable difference is the positive Zr-Hf anomaly observed in the metagreywackes, but 
not in the enriched Mg-Cr-Ni unit. Bivariate plots of MgO vs. SiO2, Ni, and Cr show a continu-
ous range and approximate linear correlation rather than isolated clusters, with the Timiska-
ming metagreywackes generally plotting at higher SiO2 and lower Ni and Cr for a given MgO 
value (Fig. 8D-F). Only one sample of the enriched Mg-Cr-Ni unit has an MgO content con-
sistent with ultramafic rocks (>18 wt.% MgO). The PSC in the Rouyn-Noranda area is domi-
nated by ultramafic volcanic rocks with flat REE patterns ([La/Yb]Primitive Mantle Normalized = 1.7; Be-
deaux et al., 2018), much different from the REE profiles of the enriched Mg-Cr-Ni unit.
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Locally, the enriched Mg-Cr-Ni unit shows a 
glomerophyric texture of amphibole phe-
nocrysts (Fig. 4A). Individual amphibole 
grains are generally euhedral to subhedral. 
Parts of some amphibole grains contain a sig-
nificant amount of quartz, iron oxide, and pla-
gioclase inclusions, which probably represent 
partial overprinting by low grade metamor-
phism. All plagioclase grains analyzed by 
semi-quantitative scanning electron micro-
scope (SEM) were An<10 and therefore clas-
sified as albite. Thus, no primary igneous pla-
gioclase is preserved. It is currently uncertain 
whether the amphibole grains experienced 
post-emplacement modification or if they are 
pristine in nature. Biotite occurs as euhedral to 
subhedral microphenocrysts along with am-
phibole in a plagioclase matrix (Fig. 4B).

STRUCTURAL ANALYSIS

Figure 4. A) Back scattered electron (BSE) image of 
an amphibole phenocryst surrounded by amphibole 
overgrowth with inclusions. Quartz outlined in red is 
usually only present in trace amounts. B) BSE image 
showing albite in the groundmass together with eu- to 
subhedral amphibole and biotite.

Furthermore, the PSC mafic to intermediate rocks have much lower 
average concentrations of Cr2O3 = 0.0 wt.% and K2O = 0.4 wt.% (Be-
deaux et al., 2018) than the enriched Mg-Cr-Ni unit (Cr2O3 = 0.13 
wt.%; K2O = 2.52 wt.%).

The enriched Mg-Cr-Ni 
unit largely consists of 
amphibole, chlorite, bio-
tite, and plagioclase with 
minor ilmenite, epidote, 
talc, apatite, and quartz. 
Accessory phases in-
clude titanite, chromite, 
and zircon. The Timiska-
ming metagreywacke 
consists of quartz, pla-
gioclase, and biotite with 
accessory amphibole.

Figure 5. Plane- and 
cross-polarized light thin sec-
tion scans of: A) the enriched 
Mg-Cr-Ni unit (station 0090), 
and B) Timiskaming meta-
greywacke (station 0003). 
Station locations in Figure 2.

Figure 7. Deformation events along the Noranda segment of the CLLDZ and associated structural fabrics, 
(Bedeaux et al. 2017). This information is compared to observations in the study area. Note that the strong 
NW-trending, shallowly NE-dipping crenulation cleavage observed in the enriched Mg-Cr-Ni unit is restricted 
to the contact zone.
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Field mapping at 1:1000 scale delimited four units: 1) an enriched Mg-Cr-Ni unit (dark blue 
colour in Fig. 2) characterized by a melanocratic, chlorite ± talc matrix and 1-15 modal%, 1-4 
mm amphibole and biotite; 2) a metagreywacke characterized by a meso to melanocratic, 
grey, and biotite-quartz ± plagioclase beds. Locally, intercalated conglomerate beds (< 1 m 
thickness) contain flattened mafic clasts and 1-2% granitic clasts similar to those in the Ti-
miskaming metaconglomerate; 3) a polymictic metaconglomerate characterized by a mesoc-
ratic, grey, fine to medium-grained matrix and ~50-60 modal%, 2-15 cm granitic clasts and; 4) 
a magnetite-bearing polymictic metaconglomerate distinguished by ~1 mm, euhedral, magne-
tite cubes throughout the matrix. The nature of the contact is sharp and regular on the 
cm-scale, and irregular on the outcrop scale.

The CLLDZ is an east-trending, steeply dipping, trans-crustal deformation zone with in-
tense carbonate alteration, high strain, and orogenic style quartz-carbonate-Au miner-
alization (Bedeaux et al., 2017). The CLLDZ is interpreted as a primary hydrothermal 
pathway, however, significant mineralized quartz veins are commonly hosted in subsidi-
ary structures (Bedeaux, 2018). The CLLDZ includes metavolcanic rocks of the ca. 
2709 Ma PSC (David et al., 2018), 2704-2695 Ma Blake River Group (Thurston et al., 
2008), metasedimentary rocks of the ca. 2682 Ma Pontiac Group (Frieman et al., 
2017), and the 2679-2669 Ma Timiskaming Group (Frieman et al., 2017). The enriched 
Mg-Cr-Ni unit lies ~3 km south of Rouyn-Noranda and ~300 m south of the CLLDZ 
within the Granada Formation (Wilson, 1962; Dimroth et al., 1982). Wilson (1962) 
mapped the enriched Mg-Cr-Ni unit as an amphibole schist in the Pontiac Group, imply-
ing an intrusive or structural emplacement. Alternatively, Diop (2011) described the unit 
as a mafic volcanoclastic sandstone of the Timiskaming Group.
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This study focuses on the petrogenesis of an enriched Mg-Cr-Ni unit ~300 m south of 
the Cadillac-Larder Lake Deformation Zone (CLLDZ) in order to determine if it is part of 
the Timiskaming Group metasedimentary host rocks, a syn-sedimentary volcanic unit, 
a structurally emplaced part of the Piché Structural Complex (PSC), a late but pre- to 
syn-deformation intrusive rock, and its implications for mineralization. Detailed map-
ping, petrography and whole-rock geochemistry, suggest that it is a lamprophyre facies 
unit that potentially represents a subsidiary structure of the CLLDZ.  
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