
GEOLOGICAL SETTING· AGASSIZ METALLOTECT 

The Agassiz Metaiioteci is located in the northern belt of the Lynn Lake greenstone belt and is 
characterized by a unique ar'ld perS1sten! geophysical signature (Fedikow, 1986a) and a d istincll ~e 

lithological association that consists of high MgO·NI-Cr basaltiC rocks (termed ·picrit lC basalts"), irOrl 
formation. clastic sedimentary rocks, (Fedlkow and Gale, 1982) and felSIC vo lcanic rocks {parbery, 
1988). The metallotect has a strike length of 70 km and extends from the Spider Lake area (Fedlkow, 
1986b) to the Sheila Lake-Margaret Lake area (ferreira, 1986). The Nisku, Maclellan and Rainbow Au 
'" Ag, Pb, Zn depOSits, the Dot Lake Au depOSit and the Farley lake Au deposit occur along the 
metallotect (Fedikow et al. 1990). 

GENERAL STRATIGRAPHY AND LITHOLOGY 

Picritic (high MgO-Ni-Cr) basaltiC rocks are the most conspicuous lithology of the Agassiz 
Metallotect. Ranges for MgO. Ni and Cr are: 10.21-18.46%, 393·1 179 ppm . and 939·2 032 ppm, 
respectively, PicrrtlC basaltic rocks occur throughout the metallotec!. but decrease in abundance east
ward from the Maclellan depOSIt. Plcritic rocks overlie. and are Intercalated With, oxide. sulphide and 
si li cate facies Iron formation, are intercalated With dark green basaltic rocks . and are in turn overlain 
by fe lsic volcanic rocks. Picritic rocks weather a dist inctive b lue green to dark green and consist of 05 
to 4 m thick heterolithic, monolithic and flow breccia. pillow breccia. tuft and p illowed flows (parbery 
and Fedikow, 1967). loca lly, up 10 30%, disseminated. subhedral to euhedral magnetite occurs In the 
picrltic volcan ic rocks. The rocks of the Agassiz Metallotect are bound to the south and north by 
aluminous basaltic f ragmental rocks (Fedikow. 1986b) and minor fe ls ic and mati!;: intruSIOns 

Heterolllh,c breccia contains Iwo 10 five clast Iypes that in total make up 40 to 80% of the rock 
Clasts are commonly subrounded to subangu lar, amygdaloidal. and may be aphyric or feldspar- and/or 
amphibole-phyric. The clasts range in size from 0.5 by 1 cm to 15 by 30 cm. Breccia groundmass IS 
very fine grained and consists almost entirely of chlOrite and amphibole With accessory magnehte 
Outcrops of fragmental picritic rock that have been strongly foliated may contain up to 10%. 1 to 4 mm 
amphibole porphymblasts in the matrix and clasts. 

Monolithic breccia contains 20 to 50% light green clasts in a very fine grained, dark green, 
chlorite-amph ibole matfl~ . Clasts are subangular to subrounded. aphanitiC to very fine grained. and 
contain up to 10%. <2 mm plagioclase" quartz amygdules, Clasts are generally elongated parallel to 
foliation and may be a lew to several centimetres in length 

Dark green basaltiC rocks with dlstoncllve higher contents of MgO, Ni and Cr (5 to to% MgO 
and several hundred ppm NI and Gr) than the aluminous basailic rocks (average 01 three samples ~ 

4.4% MgO. 57 ppm Ni and 91 ppm Cr ; Syme, 1985) are interca laled with the plcritlc basailic rocks 
These mafic volcanic rocks occur along the length 01 the Agassiz Metallotect. 

Aphyric and quartz·phyric felsic volcanic rocks occur in several locations along the AgaSSIZ 
Metallotect and are commonly associated with picrltic rocks. They are most common on the Barrington 
lake area (Fedikow e! al; 1990). Quartz-phyric felSIC rocks have been no ted in drill core at lhe 
Maclellan depos it and are considered to over lie the picntic rocks (Fedlkow, 1986b) 

Exposures of banded iron format ion (BIF) along the Agassiz Metallotect are sporadiC Geo· 
phySica l data suggest that iron formation IS present along most 01 the metallotect Most BIF observed 
In the held is OX ide lacles iron formatIOn, either as cheri/quartz magnetite or cherVquartz·hematite 
These units are generally 0.1 to 1,0 m thick , have limited extent, and are Intertayered with basaltic 
volcanic andlor sedimentary rocks. Sulphidlzed magnetite/chert BIF at Farley lake containS gold 
(Bflggs and Taylor, 1987). Silicate faCies Iron formation has been observed In drill core from the 
Maclellan deposit and contains 5 to 20%, 5 to 10 mm pink garnets in a tine grained, green. chloritic 
matrix with minor magnetite and lesser amounts of calcite and amphibole. In drill core, thin 1 to 10 mm 
cherty layers are commonly intercalated With Ch lorite-rich layers. The Silicate factes BIF does not 
appear to contain sulfides or gold. Sulfide faC ies oron formation occurs Within picntic basalt and clastic 
sedimentary rocks at the Maclellan depoSit This faCies of oron formation consists 01 2 to 15 cm thick 
laminated. gold·bearing disseminated to solid pyrrhotite and pyrite layers that are rhythm ically interca
lated with blotite- and quartz-Ilch layers. Sphalerite. quartz and calcite occur as accessory minerals . 
Gagnon (1991) considers these iron sulphide-quartz layers to be deformed quartz veins 

ClastiC sedimentary rocks are intercalated with picritic and nonpicritic volcanic rocks and have 
been relerred to as siltstone, calcareous greywacke, and siliceous tuft (Fedlkow , 1986b). Exposures 
are 0.01 to 2.0 m Wide. The sedimentary rocks are fine grained. weather white to brown grey, and 
may contain up to 2%. 1 to 2 mm disseminated subhedral to euhedral magnetite crystals in a quartz
feldspar" biotite ground mass. 

laminated to bedded, reverse and normally graded siltstone has been Identified at the Maclel· 
Ian depOSIt. The Siliceous and/or biotite-rich layers that host the sulfide minera lization and gold may 
represent either sedimentary rocks or zones of Intense alteration arranged concentrically about a 
shear lane(s) (Fe(I.kow. 1986b) 

Other lithologies In the metallotect include mafic to intermediate volcaniC rocks and small 
tonalltic, diofltic and ijabbroic intrusions. 

STRUCTURAL COMPONENT 

Rocks In the north em belt of the Lynn lake greenstone belt have undergone moderate phySi
cal deformation . Gilbert etel: (1980) describe the northern be lt as consistiflg 01 a homoclinal. north· 
facing sequence of supracrustal rocks; however, Parbery (1988) notes that Within the high-Mg (picotic) 
volcanic rocks, tops are commonly to the south as Ind icated by pillOW tops. pillow breCCia and graded 
bedding. Isoclinal folds probably resu lted in both north and south facing lOp directions. Strike direc
tions are dominantly eastward and dips are steep. FOliations trend mainly east-northeast A persistent 
crenulation cleavage (at 244"/78 "W). which can be measured over a distance of 5 km. occurs within 
Ihe picfltic basalts at the eastern end of the mel allotect Picfltic rocks that outcrop in the Maclellan 
deposit area are characterized by the development 01 mylonotic textures, shear bands, and pseudo
tachylite 
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Picritic Basalts 
P,critic rocks are exposed on a 500 m wide by 12 k in long discontinuous zone from Eagle lake 

to Gordoll lake (Parbery and Fedikow. 1987). Picritic basaltiC rocks ill the Eagle lake area consist of 
monolithic and heterohth lc breccia as well as lull. flow breC: la and pillowed flows Picrit lc tull occurs in 
3 to 20 em thick layers 

Felsic Volcanic Rocks 
FelSIC volcanic rocks In the Eagle lake area cont<'ln 1%,0,5 to 3 mm anhedral to subhedral 

quartz phenocrysts and 1%, 1 to 3 mm anhedral garnets III an aphanitic ground mass. Small areas (up 
to 6 by 15 cm) that contain up to 10% quartz crysta ls repf£'sent either boudillaged layers or elongated 
clasts. Felsic volcanic rock units are up to 50 m th ick and .. ra intruded by 10 to 20 em thick amphlboli
tic dykes. 

Other 
Aluminous heterolith lc volcanic breccia and tuff occur to tha north of the p lcritic rocks 
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SYMBOLS 

Alterati on and Mineralization 

s; Silic a 

ep ep idote 

ch lprite 

cp chalcopyrite 

hm hematite 

kf K-jeldspar 

mt m nel ile 

po PY 'JrhOtit8 

::Fe 
qu rtz vein. inclined, dip unknown 

py 

lu 

q.v 

r.w. ru ty weathered outcrop 
ru ty weathered zone 

.03301 sao;nple number (collected in 1987) 

sample number (collected in 1988) 

LEGEND 

PRE- AND POST-SICKLE GROUP INTRUSIVE ROCKS 

11 Fine grained mafic dyke 

10 Biotite-quartz felsic dyke 

9 Amph ibo)ite 

8b Gabbro 

8a Diorite 

7 Granodiorite 

6 Syenite 

WASEKWAN GROUP VOLCANIC AND SEDIMENTARY ROCKS 

5 Felsic volcanic rocks 

Sd Felsic dykes 
Sc Dacite, dacitic tuff breccia, and lapilli luft 
5b Rhyolite breccia 
5a Felsic luff, 5a1 rhyolite tuff and lapii!i luff, 5a2 , quartz-eye tuff, 5a3 , feldspar-quartz crystal tuff 

4 

41 
4. 
4d 
4c 

4b 

4a 

Mafic-intermediate volcanic rocks 

Amphibole and/or pJagiociase·phyric basalt, massive mafic to intermediate flows and amygdaloidal mafic flows 
Mafic to intermediate pillowed flows 
Mafic to intermediate flow breccia 
Mafic to intermediate breccia. 4c1 mafIC to intermediate heterolithic breccia and heterolithic tuff breccia, 
4c2 polymictic conglomerate, 4c3 two-clast breccia 

Mafic fragmental rocks. 4b1 mafic heterolith ic lapilli tuff and mafic lapilli tuff. 4b2 mafic plagioclase crys tal tuff 
and mafic to intermed iate crystal tuff. 4b3 mafic to intermed iate tuff 
Intermediate volcanic rock 
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3 Pie r Ie volcaniC rocks 

3d 
3c 
3b 
3a 

2 

2. 
2d 
2c 
2b 
2a 

1C 
1b 
1a 

Am hibo le-phyric pillowed flows. pillowed flows and pillow brecc ia 
Flo breccia 
Bre cia. 3b1 heterolithic breccia and heterolithic tuff breccia, 3b2 monolithic breccia , 3b3 two-clast breccia 
Pier Ilc fragmental rocks, 3al heterolithic lapilli tuff. monolithic lapitl i tuff. and lapillistone, 3a2 pyroxene-phyric 
and hornblende-phyric crystal tuff, 3a3 massive tuff and banded tuff 

Che ieal and detri ta l sedimentary rocks 

Cal -silicate unit 
Mag etite-quartz banded iron formation 
He atite-quartz banded Iron formation 
Mag etite-chlorite banded iron formation 
sed imentary rocks, (miscellaneous) 2a1 laminated siliceous sedimentary rocks. 2a2 greywacke 

Maflf to intermed iate volcanic rocks 

Amphlbole-plagioc(ase crysta l tuff and intermediate amphibole-phyric rocks 
Mafif to intermediate volcanic rocks and amygdaloidal mafic volcanic rocks 
MafT crystal tuff 


