Characterization of a lamprophyre facies unit hosted in Timiskaming LaurentianUniversity
Group metasedimentary rocks: implications for subsidiary structures of HARQUAIL im0yttt

the Cadillac-Larder Lake Deformation Zone, Quebec

A.M. BRADLEY, T.R.C. JBRGENSEN, and P.C. THURSTON JOr RALK DR B0

Mineral Exploration Research Centre, Harquail School of Earth Sciences, Goodman School of Mines, Laurentian University, 935 Ramsey Lake Rd., Sudbury, ON, P3E 2C6, Canada GOODM AN :ctooL oF MINES

Field mapping at 1:1000 scale delimited four units: 1) an enriched Mg-Cr-Ni unit (dark blue The enriched Mg-Cr-Ni Furthermore, the PSC mafic to intermediate rocks have much lower
INTRODUCTION colour In Fig. 2) characterized by a melanocratic, chlorite + talc matrix and 1-15 modal%, 1-4 unit largely consists of average concentrations of Cr,O, = 0.0 wt.% and K,O = 0.4 wt.% (Be-
mm amphibole and biotite; 2) a metagreywacke characterized by a meso to melanocratic, A 5| amphibole, chlorite, bio- deaux et al., 2018) than the enriched Mg-Cr-Ni unit (Cr,O, = 0.13
| | | o grey, and biotite-quartz *+ plagioclase beds. Locally, intercalated conglomerate beds (< 1 m tite, and plagioclase with wt.%; K,O = 2.52 wt.%).
This study focuses on the petrogenesis of an enriched Mg-Cr-Ni unit ~300 m south of = pickness) contain flattened mafic clasts and 1-2% granitic clasts similar to those in the Ti- minor ilmenite, epidote | ;;-° 5
the Cadillac-Larder Lake Deformation Zone (CLLDZ) in order to determine if itis part of  iskaming metaconglomerate: 3) a polymictic metaconglomerate characterized by a mesoc- talc, apatite, and quartz. E ’
the Timiskaming Group metasedimentary host rocks, a syn-sedimentary volcanic unit, — r4tic grey, fine to medium-grained matrix and ~50-60 modal%, 2-15 cm granitic clasts and; 4) Accessory phases in-  : g
a structurally emplaced part of the Piche Structural Complex (PSC), a late but pre- 10 5 magnetite-bearing polymictic metaconglomerate distinguished by ~1 mm, euhedral, magne- clude titanite. chromite : g Il Cees
syn-defcirmatlorr: mtrudswﬁ IOCk’ E”d |tsh|mpllfat|ons fortTr']”f_rf‘_“zatl'on' Detﬁlledfmgp- tite cubes throughout the matrix. The nature of the contact is sharp and regular on the and zircon. The Timiska- @ ¢ e
INg, petrogra and whole-rock geochemistry, suggest that it is a lamprophyre facies _ - . ' . S %
ping, petrograpny geoct Y, sugg propny cm-scale, and irregular on the outcrop scale. ming metagreywacke - S e e
unit that potentially represents a subsidiary structure of the CLLDZ. _
- Y 5 Y consists of quartz, pla- e]
N gioclase, and biotite with
GEOLOGICAL SETTING OF STUDY AREA accessory amphibole.
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Y - Deformation Zone Figure 8. C1 Chondrite normalized multi-element diagrams (McDonough and
NAD8&ZOH€17¢ N = 19 Spis N=6 Sun, 1995) (A-C) and bivariate plots of MgO versus Cr (D), Ni (E), and SiO, (F).
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T I B =rcne vo-coni Unit 1. I?etalle_d mapping delimited an enriched Mg-Cr-Ni unit within the
Timiskaming metagreywackes and metaconglomerates of the
Figure 1. Geological map of the CLLDZ in the Rouyn-Noranda segment (after Bedeaux et al., Granada Formation. The geOChemlstry of the enriched Mg-Cr-Ni
2017). Red box is the study area, enlarged in Figure 2. Insert displays the regional setting (modified unit does not _matCh the PS(? m(_:k_s In the Rouyn-Noranda area.
after Thurston et al., 2008). Universal Transverse Mercator (UTM) coordinates in NAD83, Zone 17N. Thus, the enriched Mg-Cr-Ni unit is unlikely to represent a sliver of
_ _ o _ o Figure 6. Structural measurements from the study area plotted on stereonets. Grey areas denote data from the PSC south of main CLLDZ. The nature of the contact relation-
The CLLDZ is an east-trending, steeply dipping, trans-crustal deformation zone with in- the Rouyn-Noranda segment of the CLLDZ (Bedeaux et al. 2017) plots for comparison. Plots were produced ships (sharp, regular), locally preserved igneous textures, the pres-
tense carbonate alteration, high strain, and orogenic style quartz-carbonate-Au miner- with Stereonet version 10. ence of what is interpreted as amphibole phenocrysts and biotite
alization (Bedeaux et al., 2017). The CLLDZ is interpreted as a primary hydrothermal  Figure 3. A) Rounded clast (white dashed line) in the enriched Mg-Cr-Ni unit. Note melanocratic dark green _ _ —————— _ _ microphenocrysts and a feldspar-bearing matrix is consistent with
th h ianificant mi lized tz vei Iv hosted i bsidi- colour and distinct crenulation cleavage. B) A deformed quartz-carbonate vein exploits the sharp northern con- Deformation Bedding and Schistosity Orientation Fabric-recording Defined by . L . . .
pathway, NOWEVeT, sighiticant minerallzed guar .Z velns are Commony OSTELHN SUBSIC tact between the enriched Mg-Cr-Ni unit (top) and Timiskaming metagreywacke (bottom). C) Quartz-tourma- Event Bedeaux etal, 2017 This study Lithology the enriched Mg-Cr-Ni unit representing a lamprophyre facies unit.
ary structures (Bedeaux, 2018). The CLLDZ includes metavolcanic rocks of the ca. line vein in host Timiskaminggmetagreywacklz <1 m from the cgntact ogf thﬁNenriched Mg C£r Ni unit. D) Trough
: i : el : E-striking, E-striking, Metagreywacke Modal wt.% of Bi, Qtz, _ _ _
2709 Ma PSC ([.)aVId et al., 2018), 2704-2695 Ma Blake R.Iver Group (ThurSton etal. cross-bedded host Timiskaming metagreywacke. E) Offset bedding in the Timiskaming metagreywacke. F) S0 subvertically N-dipping | subvertically N-dipping Metaconglomerate and P 2. The lamprophyre facies unit records the same major deforma-
2008), metasedimentary I’OCkS. Of the ga. 2682 |\/|a. Pontiac Group (Frieman e_t al., Early folds (ye"OV.V |in§s are axi.al plane traceg) oyerprinted by later folds associated. with a strong crgnulation S Enriched Mg-CrNi uni Chl Amph tion events as seen in the Rouyn-Noranda segment of the CLLDZ.
2017), ar_md the|_2679-2i69 Ma Em;skammg Group (Frieman et al., 201?}). -::hﬁ enriched cleavagek(green line) in the enriched Mg-Cr-Ni unit ~1 m from the northern contact with the Timiskaming meta- A ri_;ﬁgr(:tré% - diosing E-trdenditn?, i Metagreywacke ’ Strain partitioning probably explains the generally more deformed
M_?r']_Cf'tT]l Uglt leSd “3': m S?_Ut ((\)/V _FOUynl'gnganga al’lﬂ ~:t30(? m1§§g; \7V 'It € (Ell-sla-é)zz) greywacke. shortening moderately N-dipping Metaconglomerate  |Bt, elongate Qtz fragments nature of the lamprophyre facies unit relative to the host metagrey-
within the Granada Formation llson, ; Dimroth et al., . Wilson :
mapped the enriched Mg-Cr-Ni unit as an amphibole schist in the Pontiac Group, imply- > | Horizontal cleavage Not observed Not observed =lgmoid and bookshelf wackes anc metaconglomerates. As such, the ‘ampropnyre facies
mappe | 9 P . _ roup, imply PETROGRAPHY extension ot observe objects unit delineates a high strain zone in the Granada Formation that is
Ing an lanrUS|\1€ or stlruct_ural e(rjnplacen}elt\]t. '_?_\!te_fnl?th_eW, glOp (2011) described the unit S . et _ oriented subparallel to the main CLLDZ and shares a similar defor-
as a mafic volcanoclastic sandstone of the Timiskaming Group. NE-Sw Subvertica”g,NE_di . I\ItW-trlenng%,_ | Enriched Mg-Cr-Ni unit Chl, Amph mation history.
A Locally, the enriched Mg-Cr-Ni unit shows a Shorste”‘r‘g ’ PPN steeply TE-dipping
DETAILED MAPPING AND SAMPLE LOCATIONS glomerophyri_c texture of_ _amphibole _phe- NV\;;E NE-trending, NE-trending, | Enriched Mg-Cr-Ni unit Chl, Amph 3. Quartz-tourmaline veins locally occur in the host metagrey-
nocrysts (Fig. 4A). Individual amphibole shortening vertically NW-dipping | subvertically NW-dipping wacke along the northern contact with the lamprophyre facies unit.
grains are generally euhedral to subhedral. _ | | | These styles of alteration and veining are also commonly associat-
‘ ‘ Otz Parts of some amphibole grains contain a sig- Figure 7. Deformation events along thg Noranda segment of th.e CL-LDZ and associated structural fabrics, ed with the CLLDZ.
& | nificant amount of auartz. iron oxide. and ola- (Bedeaux et al. 2017). This information is compared to observations in the study area. Note that the strong
Enriched Ma-Cr-Ni Uni 64  Beddin _ ) u _ qu oo ’ P NW-trending, shallowly NE-dipping crenulation cleavage observed in the enriched Mg-Cr-Ni unit is restricted _ _ _ o
nriched Mg-Cr-Ni Unit— —— J a2 gioclase inclusions, which probably represent {5 the contact zone. 4. Based on the above observations and interpretations, it is pro-
Timiskaming Group —,  Crossbedding o partial overprinting by low grade metamor- posed that the lamprophyre facies unit was emplaced as a dike or
(Metagreywacke) phism. All plagioclase grains analyzed by a plug. The more intense deformation, structural elements, alter-
Timiskaming Group A5 Foliation (gen 1, 3, 4) ) semi-quantitative scanning electron micro- WHOLE-ROCK GEOCHEMISTRY ation, and vein types are all features associated with the CLLDZ
(Metaconglomerate) scope (SEM) were An<10 and therefore clas- and as such, the lamprophyre facies unit potentially represents a
o Sample Location sified as albite. Thus, no primary igneous pla- _ _ _ _ _ o _ subsidiary structure of the CLLDZ.
_ S 0 5340000 mN gioclase is preserved. It is currently uncertain C1 Chondrite normalized (cn) multi-element diagrams of the enriched Mg-Cr-Ni unit and Ti-
w80 0 - 5 whether the amphibole grains experienced  Miskaming metagreywacke show significant overlap and largely similar patterns (Fig. 8A-C). Contact Information
- o : S @/63»4 post-emplacement modification or if they are The samples are enriched In mcompatlple elemer_lts such as Th and the light rare ea_rth ele- abradley@laurentian.ca: trc.joergensen@gmail.com: pthurston@laurentian.ca
) - e : oristine in nature. Biotite occurs as euhedral to men_ts (LREE) compared to C1 Chondrite (La _ = 31-111). They are also characte_rlzed by e
- === subhedral microphenocryStS aIOng with am- fractionated REE patterns ([La/Yb]Cn - 71)’ relatlvely_ flat hea_vy REE (HREE) prOfIIeS ([G- Bed?au?,rl;’.eZ?lgeE\%ITUTION STRUCTURALE, MODELISATION DES PALEOCONTRAINTES ET IMPLICATIONS SUR LES MINERALI
g\ L2 phibole in a plagioclase matrix (Fig. 4B) d/Lu]_ = 2.5), and strongly negative Nb-Ta-Ti anomalies relative to neighbouring elements. SATONS AJRIEERES OROSENIQUES LE LONG DE FAILLES MAJEURES: APPLICATION ALAFAILLE DE CADILLAC, ABITIS!
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