the West Reed Lake area (part of NTS 63K10).
S. Gagneé & S.D. Anderson (MGS)
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R R Felsic rocks from the Lon and Rail deposits (Fig. 11 & 12) display moderately negative slopes, indicating LREE

A multi-year field mapping and compilation project was initiated in 2013 to | | — T e enrichment. This is distinct from the Dickstone rhyolite which has slightly positive slope. However, rocks from the
revisit and expand our geoscience knowledge of the Reed Lake area, a critical ng:/nv ?hneplég;fgﬁg E&/mlleszteogaoesﬁata | o go_rltg Star_?rea alsc: shbow zsimilar sflcgaEeEon thte trfcehglﬁment EatternI V\_/ithdsit;nilar anlc_)malifez._kFeI?ihc ;ock Tgom :hbe

: : : : _ - | _ ail deposit present a broad range o content, which may be explained by sampling of dikes that could not be

component for understandmg f[he te_ctonlc evolut_lon of the Flin Flon belt (FFB) hosting-sequences and a few samples e R G U (o (e (EEe e TEiUe 6 e e,
as a whole and an area with high mineral potential. from the FIA yielded eNd (1900 Ma) o
vaIu_e§ ranging from +2.8 to +5..2. These N Krug L. granodiorite: Two samples of biotite granodiorite-granite (unit 9c) occurring with the felsic volcanic rocks ; 5 5 5 . ; 5 5 5 5
The project is three-fold: 1) conducting new field mapping (see poster T12) positive eNd values suggest a juvenile < west of Krug Lake were also analyzed. The geochemical signature of the biotite granodiorite (Fig.13 & 14) is very L1 L i L1 L L A I
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inland from Reed Lake and re-visit key shoreline exposures, 2) compile geology magma source with minimum to no = similar to that of host felsic volcanic rocks, suggesting that it may represent a synvolcanic intrusion sourced from a . -

- : : involvement of continental crust in th now mk == imi
from earlier work and use geophysical data for extrapolation, and 3) acquisition Inveleme o Colli el T Sno Lake assemblage data | .= similar parent magma.
of new whole-rock geochemical, Sm/Nd and U/Pb data to establish tectonic B N~ ohlaned fromfotrother = o oo
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B Rail deposit: felsic volcanic rocks (n =4) -

@® Lon Deposit: felsic volcanic rocks (n = 6)
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magma genesis. These values are very | S lEL s
. By : il : WA EPsoN 1 ey Stem eta. 1992 Felsic rocks from the Reed deposit, a few kilometres south of the Berry Creek shear zone (BCSZ), displays a . i §
setting, test for within unit variation of the rock geochemical character as well ' = subphanerozoic deposits (Moose, Fenton, slightly enriched HREE profile, with a small negative Eu anomaly, (Fig.13) as well as a positive Th and negative Mafic volcanic rocks: geOChemlstry
as allow for regional correlation. This poster presents a subset of data collected Harmin and Talbot Lake) that yielded eNd Nb anomalies, and strongly depleted Ti (Fig.14). These chemical characteristics are very similar to that of the
to date by MGS. Data used include previously published, unpublished and new (1850 Ma) values ranging from +2.7 to 5 Dickstone rhyolite and suggest that rocks south of the BCSZ maybe correlative with the FIA.

- : : [ : +3.2, although they display a narrower
research-grade isotopic and whole-rock geochemistry data. range of values. These data also overlap

_ _ _ with values from the Snow Lake
A large portion of the supracrustal rocks in the Reed Lake area lie under assemblage. However, data from Snow
water and surface exposure tend to be of poor quality due to a mature forest Lake spans a broader range of values
with abundant moss and lichen covering rocks. Geochemical comparison of and present indication for more crustal
. . : T : contribution to the parental magma, as
samples will help refining our understanding of unit distribution and stratigraphy

) evidenced by ~0.0 eNd values from the
In the Reed Lake area. Snell Basa|t_y
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Reed Lake shoreline: Samples of mafic volcanic rocks collected along Reed Lake shoreline (Syme & Bailes, 1996; this study) reveal 3 distinct geochemical signatures
(Fig. 15 and 16). There is a series of samples that show a Preaston-like signature, then samples from around Fourmile Island and south of the Berry Creek shear zone
(BCSZ) show two other distinct geochemical signatures.
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0 2500 SU00 Eastern volcanic package: Mafic volcanic rocks displays a slightly enriched heavy rare-earth-element (HREE) profile, with a small negative Eu anomaly, on a chondrite-
_ _ normalized trace-element diagram (Fig.17). On a primitive mantle—normalized incompatible trace-element diagram (Fig.18), the mafic rock signature includes distinct
Meters positive Th and negative Nb anomalies, and depleted Ti. These chemical characteristics are very similar to those of other samples collected in 2013 from the
I | Sewell-Preaston lakes area (also shown on Fig.17 and 18) and to published data from the Preaston formation (Zwanzig and Bailes, 2010), indicating that the eastern
V R volcanic package is very similar in geochemical character to the rocks hosting the Dickstone mine and is thus likely correlative with the FIA.
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| ’ y 5 PN | ) “ || Western volcanic package: The basalt is subalkaline and tholeiitic, and displays a slightly negative slope on a chondrite-normalized trace-element diagram (Fig. 17)
" ; ' '.'.ﬂ" 3 “ e 4 9 4 indicating light rare-earth-element (LREE) enrichment. On a primitive mantle—normalized incompatible trace-element diagram (Fig. 18), the basalt shows an almost flat
- : il - profile with variable Nb, Zr and Ti anomalies. Like its felsic counterpart, the mafic volcanic rocks of the western volcanic package have a geochemical signature distinct
from the FIA rocks.
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VMS deposit-hosting sequences: Unlike shoreline samples from south of the BCSZ (Fig. 15 and 16), the mafic volcanic rocks of the Reed deposit (Fig. 19 and 20), also
south of the BCSZ, show a trace element patterns very similar to that of the Preaston Formation. Similarly, the felsic rocks associated with the Reed Lake deposit also
reveal a geochemical signature typical of the FIA (Dickstone rhyolite-like signature). Andesitic rocks from the Fourmile deposit show a range of signature with most of the
samples sharing a chemical character similar to that of the samples from South of the BCSZ. These data combined to the distinct signature of the felsic rocks associated to
{7 I the Fourmile deposit (Fig. 7 and 8) point towards a distinct stratigraphic setting for this deposit. As expected from their location, respectively along the of the west margin
(’beiCkS({Ohe C zn f ) s S '~ | ofthe WRNS and west of the WRNS in a distinct package of bimodal arc-rocks, the Rail and the Lon deposits (Fig. 21 and 22) show trace element patters that differs from
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The Reed Lake area is located in the central part of the W5 E&es

Flin Flon belt, which consists of a collage of distinct SESRE AL
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the typical Preaston-type FIA signature. Further work is needed to better constrain the chemical character of these deposit, a task made difficult by the high level of strain of
the Rail deposit and the significantly higher metamorphic grade of the Lon host sequence.
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West Amisk

to form the 'Amisk collage' (Lucas et al., 19906). =)
Paleoproterozoic assemblages within the Amisk collage i i icmisiintin - T L
are Subd|v|ded |nto Juven”e_arC, Ocean_ﬂoor’ ocean- Prescortion assemblages (182-157 Ga) - Syn- or postaceraton rocks (1.8 Ga) Maior fault (<1840 Ma) O FIA, westReed Lk: felsic volcanic rocks (n = 4) - = - o North AStarj

@ Juvenile-arc assemblages 4 Volcanogenic massive- :

plateau and evolved-arc (David and Syme, 1994). The T i & Tamsgtingen rourmie [siand deposit: fesic vlanic ocks (n =) | area -~ .
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Successor-arc and -basin deposits @ Town of Snow Lake

Amisk collage formed the basement to widespread rogibinsiuimmoisensr st e N
postaccretlon magmatlsm, between 1_87 and 1.83 Ga Turbidite deposits
which produced voluminous calcalkaline plutons and 1A et e Norh S shosr ore

calcalkaline—alkaline volcanic rocks (Lucas et al., 1996). Younger sedimentary and subordinate
volcaniclastic and volcanic rocks (1.85-1.83 Ga Missi calcalkaline—alkaline volcanic rocks (Lucas et al.,
1996). Younger sedimentary and subordinate volcaniclastic and volcanic rocks (1.85—-1.83 Ga Missi and
Burntwood groups) may represent depositional basins that formed contemporaneously with post-accretion
('successor') arc magmatism and deformation (Ansdell et al., 1995; Lucas et al., 1996). i
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Felsic volcanic rocks: geochemistry-part|

i 5 A i § - Rocks from the eastern volcanic package and the Sewell-Prieston lakes 3

Volcanic rocks: Composition and Tectonic setting area display a slightly enriched HREE profile, with a small negative Eu Bl L ~ Rail Cu-Zn
anomaly, on a chondrite-normalized trace-element diagram (Fig.5). On a e s N
primitive mantle—normalized incompatible trace-element diagram (Fig.6), the " o

signature includes positive Th and negative Nb anomalies, and strongly

depleted Ti. These chemical characteristics are very similar to published data

from the Dickstone formation (Zwanzig and Bailes, 2010), indicating that the

| eastern volcanic package is very similar in geochemical character to the felsic

| rocks hosting the Dickstone mine and is thus likely correlative with the FIA.
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The plots below are aimed at comparing the geochemical signature between the eastern and western
volcanic packages of the west Reed Lake area and some keys reference units.
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Mafic volcanic rocks: The mafic samples from the western volcanic package consist of basalt and
show evidence of a weak arc affinity, transitional to typical normal mid-ocean-ridge basalt (N-MORB).
Basalt in the western volcanic package shows some similarities to mafic rocks of the FIA in terms of
tholeiitic subalkaline character. However, it is more mafic with a signature that is distinctly transitional to
N-MORB. Mafic samples from the eastern volcanic package plot near the boundary between the
andesite and basalt fields on a Zr/TiO2 versus Nb/Y diagram (Fig. 1). On a Th-(Hf/3)-Ta discrimination
diagram (Fig. 2), the basaltic andesite—andesite shows a primitive volcanic-arc affinity. On both

discriminant diagrams, mafic rocks from the western and eastern volcanic packages plot in the arc field e e : e (= Y 0 ]
: ey . : ; . - - gram (Fig.7). On a primitive | ; X Ry 1 : /
but define distinct clusters. Unaltered andesite from the eastern volcanic package is subalkaline and mantle—normalized incompatible trace-element diagram (Fig.8), the Signature . »“ ( CO"CIUSlonS Syme & Bailes, 1995

tholeiitic in character, includes positive Th and negative Nb anomalies, and strongly depleted Ti also O . e : / The Reed Lake region is host to several deposits, three of which are hosted in the Fourmile Island assemblage (Dickstone, West centa STRATIGRAPHIC SECTIONS IN THE

Reed Lake FOURMILE ISLAND ARC ASSEMBLAGE

_ : _ _ | | _ | with a negative slope. These chemical characteristics are distinct from the 7* __; | £ L “/ Vo : Fourmile, and Reed). The Dickstone and the Reed deposits may sit at a comparable stratigraphic level as indicated by the very %”i WESIERNREED LAKE
Felsic volcanic rocks: Felsic volcanic and volcaniclastic samples from the western volcanic package " | Dickstone formation rhyolite, but show the same arc-signature. "  ad | e similar chemical character of both the felsic and mafic rocks associated with these two deposits. The sequence associated to the =
plot within the rhyolite/dacite and the andesite fields on a Zr/TiO2 versus Nb/Y diagram (Fig. 1). On a — P ) Fourmile deposit show a distinct geochemical signature, suggestting that it may represent a different stratigraphic level within the fﬁ* B =

Th-(Hf/3)-Ta discrimination diagram (Fig. 2), the rhyolite-dacite shows a weak arc affinity to transitional p P il - : : ' , = r S P FIA sequence. The distinct signature of the rocks hosting the Fourmile deposit have also been observed on shoreline exposure j{fﬁ
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| consistent signature that is also very similar to that of samples from the )0 Y Up

Fourmile deposit. The geochemical characteristics of the west Reed Lake and

the Fourmile deposit felsics include lower REE content and a negative slope on

sample location
limit of exposure

Berry Creek shear zone

South of
Berry Creek
shear zone

variably silicified, pillowed and massive

N-MORB in a similar manner to the basalt of the western volcanic package. On a Nb versus Y Dekaonsgranodrie Svan ek Pon 1) | . . ™ Reed L #%0 ¢ | nearby Fourmile Island. Futher work is required to determine the exact relationship between the two distinct signatures. However, “%3‘5 e ard b i) v
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ﬂligftﬂrg?aarnrth?/i)alﬁgar\?vr(\gr?.a?s)(,)tgc?cfuel!zigrﬁﬁzsv\?ek; Eggeomg(\))\l/igﬁga;ﬁlgga;(iﬁ:rﬁggii ziamniwlpaﬂretso ft'rc])?n | | o s nate 01 stratigraphic sections (see figure to the right) by Syme & Bailes (1995) suggest that the Fourmile Island deposit hosting-sequence === Tuw o0 o |

the eastern volcanic package plot in the rhyolite/dacite field on a Zr/TiO2 versus Nb/Y diagram (Fig. 1), - - oessons mote (=9

except for one sample that falls in the andesite field. On a Th-(Hf/3)-Ta discrimination diagram (Fig. 2), ' oS
the rhyolite-dacite shows a definite volcanic-arc affinity similar to that of the Dickstone rhyolite and
Sewell Lake felsic volcanic rocks. On a Nb versus Y discriminant diagram (Fig. 3), the felsic rocks from
the eastern volcanic package, the Dickstone rhyolite and the Sewell- Prieston Lake felsic volcanic

rocks all distipct_ly plot in the_qcean-ridge field. Zvyanzig_and Bailes (2010) interpreted the geochemistry : ; ; ; : Y il PR e 'jJuvenile arc' assemblage. The presence of arc-affinity rocks on both sides of the RLC contradicts previous interpretations of a T
of the FIA to indicate a transition from arc to arc-rift environment. AL L] RTR TR Ny A M) » fundamental tectonic boundary in this location, previously thought to separate rocks of oceanic affinity (including the RLC) on the >
b . | | i west from rocks of arc affinity on the east; any such boundary must lie farther west of the study area.

DU 2) N\ it Tol i . i ' ‘ > 3 ~ W | These preliminary data for the Reed Lake volcanic rocks suggest that it maybe possible to refine the stratigraphy of the FIA using detailed whole-rock gechemistry.
- eISIC INtrusive roCKs. geocnemistry 3 , |
Within plate § N / Phonolte 3 - SR ; / O Follow-up sampling and analyses will help further constrain the chemo-stratigraphy of the FIA sequence and refine the stratigraphic position of the various VMS

NP i et / . L Rocks from the Gants Lake batolith, the Dickstone granodiorite and the Swan ~Ofg deposits. Finally, by characterizing the stratigraphy of the FIA using high-quality whole-rock analysis it may become possible to determine if the rocks north and south of

Trachy- | Phonoli F O Lake pluton display very similar trace element patterns (Fig. 9 & 10), that include o : the BCSZ can be correlated. A positive correlation may also provide insights on the net offset along the BCSZ.

L= a moderate REE content with negative slopes, on a chondrite-normalized trace-

Avai | FOe element diagram (Fig. 9), that signature is typical of the successor arc plutons
sl Basal from the Flin Flon belt. One sample from the Fourmile island tonalite shows a
i £ b e = T Ney ! 10 distinct Signatu re with a much lower REE content and a moderately pOSitive Refe FeNCEeS.: sailes, AH. 1980: Geology of the File Lake area; Manitoba Energy and Mines, Mineral Resources Division, Geological Report GR78-1, 134 p. Leclair, A.D. and Viljoen, D. 1997: Geology of Precambrian basement beneath Phanerozoic cover, Flin Flon
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o FIAmafic volcanic rocks: Sewell'Prieston lakes area (n = 4) A Granite-granodiorite (unit): Krug lake area (unit 10; n = 2) = Western volcanic package: mafic rocks (unit 1; n = 5) . . . , belt, Manitoba and Saskatchewan; Geological Survey of Canada, Open File 3427, scale 1:250 000. Leclair, A.D., Lucas, S.B., Broome, H.J., Viljoen, D.W. and Weber, W. 1997: Regional mapping of Precambrian basement beneath Phanerozoic cover in southeastern Trans-Hudson
s FIAfelsic volcanic rocks: Sewell-Prieston lakes area (n = 3) Eastern volcanic package: felsic rocks (unit 4; n = 3) Western volcanic package: felsic rocks (unit 3; n = 3) S|0pe- The pattern Of the Fourmlle tona“te has d S|0pe Slmllar tO that Of the orogen, Manitoba and Saskatchewan; Canadian Journal of Earth Sciences, v. 34, p. 618-634. Lucas, S.B., Stern, R.A., Syme, E.C., Reilly, B.A. and Thomas, D.J. 1996: Intraoceanic tectonics and the development of continental crust: 1.92—1.84 Ga evolution of the Flin Flon belt,
4 FlArhyolite: Dickstone deposit area (n = 3) o Eastern volcanic package: mafic rocks (unit 2; n = 2 4 North Star volcanic package: felsic rocks (n = 3) I i I y Canada; Geological Society of America Bulletin, v. 108, no. 5, p. 602-629. Morrison, D.W., Syme, E.C. and Whalen, D. 1996: Geology, Iskwasum Lake, Manitoba (part of 63K10); Geological Survey of Canada, Open File 2971, scale 1:50 000. Stern, R.A., Syme, E.C., Bailes, A.H. and
k ( : DICkStone rhyO“te’ bUt Wlth mUCh |OW€F REE Content. — Lucas, S.B. 1995a: Paleoproterozoic (1.90-1.86 Ga) arc volcanism in the Flin Flon belt, Trans-Hudson orogen, Canada; Contributions to Mineralogy and Petrology, v. 119, no. 2-3, p. 117-141. Syme, E.C., Bailes, A.H. and Lucas, S.B. 1995a: Geology of the Reed Lake area (parts of
NTS 63K/9 and 10); in Report of Activities 1995, Manitoba Energy and Mines, Geological Services, p. 42-60. Syme, E.C., Bailes, A.H. and Lucas, S.B. 1995b: Reed Lake, N.T.S. parts of 63K/9, 63K/10; Manitoba Energy and Mines, Preliminary Map PMAP1995F-1. Zwanzig, H.V.,
Bailes, A.H. and Béhm, C.O. 2001: Josland Lake sills: U-Pb age and tectonostratigraphic implications (parts of NTS 63K and 63N); in Report of Activities 2001, Manitoba Industry, Trade and Mines, Manitoba Geological Survey, p. 28-32. scale 1:50 000.
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