
GEOLOGICAL SETTING· AGASSIZ METALLOTECT 

The Agassiz Melaliotect is located in the nonhern bett of the Lynn Lake greerlstone bell and is 
characterized by, a unique and persistent geophysical signature (Fedikow, 1986a) and a distinctive 
lithological aSsociation that consists 01 high MgO·Ni -Cr basaltic rocks (termed ·picritic basalts"), iron 
formation, clastiC sedlmtlntary rocks. (Fedlkow and Gale, 1982) and felSIC volcanic rocks (Part>el)l 
1988) The metallotec! has a strike length of 70 km and extends from the Spider Lake area (Fedikow, 
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 
metaliotecl (Fechkow at a/: 1990). 

GENERAL STRATIGRAPHY AND LITHOLOGY 

Picntic (high MgO-NI·Cr) basaltic rocks are the mosl conspiCUOUS lilhology of the Agassiz 
Metallotect. Ranges for MgO. Ni and Cr are: 102t · 18.46%. 393·1 179 ppm. and 939·2 032 ppm. 
respech ... ely. PICrlt lC basaltic rocks occur throughout the metallotect. but decrease in abundance eaSl­
ward from the MacLellan deposit. PiCrltlc rocks overlie , and are Intercalated with, oxide, sulphide and 
sil icate faC ies Iron formatIon, are intercalated WIth dark green basaltic rocks. and are in turn overlain 
by felsic ... olcanlc rocks, Picrilic rocks weather a distlncti"'e blue green to dark green and consist of 0.5 
to 4 m thick heterolithic, monolithic and flow breccia. pillOW breccia. tuft and pillowed flows (Parber~ 
and FedlKow, 1987). locall~. up to 30%. disseminated. subhedral to euhedral magnetite occurs In the 
p,cr'tic volcanrc rocks . The rocks of the Agassiz Metallotect are bound to the south and north b~ 
alumInous basaltIC fragmental rocks (Fedlkow, 1986b) and minor felsic and mafIC intrUSIons. 

Heterollthic brecCIa containS two to five clasllypes that In total make up 40 to 80% of the rock 
C lasts are commonly subrounded to subangular. amygdaloidal . and may be aph~ric or feldspar· andlor 
amphloole-phyrIC . The etasts range in size from 0.5 b~ t cm to 15 b~ 30 cm. Breccia groundmass IS 
very fine grained and consists almost entIrely of chlorite and amphibole with accessory magnetIte 
Outcrops of fragmental picr llic rock that have been strongl~ foliated may contain up to 10%. 1 to 4 mm 
amphibole porph~roblasts in the matn. and clasts 

. Mono~lthic breCCIa contains 20 to 50% light green clasts in a ... ery fine gra ined. dark green. 
chlorrte-amphlbole matrl •. Clasts are subangular to subrounded. aphanitic to ... ery fine grained. and 
contain up to 10%. <2 mm plagioclase", quartz am~gdules. Clasts are generally elongated parallel to 
foilation and ma~ be a few to several centimetres in length . 

Dark green basaltic rOCks with distlncti ... e higher contents of MgO. Ni and Cr (5 to 10% MgO 
and se ... eral hundred ppm NI and Cr) than the aluminous basaltic rocks (average of three samples = 

4,4% MgO, 57 ppm NI and 91 ppm Cr; Syme, 1985) are intercalated with the picrillc basaltic rocks. 
These mafIC ... olcanic rocks occur along the length of the Agassiz Metallotect 

Aphyric and quartz-phYflc felsic volcanic rocks occur in several locatIons along the Agassiz 
Metallotect and are commonly associated With picrltic rocks . They are most common in the Barllngton 
Lake area (Fedlkow et a/; 1990). Ouartz-phyric felsic rocks have been noted in drill core at the 
MaClellan deposit and are considered to o ... erlie the picrillc rocks (Fedlkow. 1986b) 

Exposures of banded iron formation (BIF) along the Agassiz Metallotect are sporadic. Geo­
phySIca l dala suggest that Iron formation IS present along most of the metallotecl. Most BIF obser ... ed 
In the field is oxide facies Iron formation, either as chert/quartz magnetite or chert/quartz-hematIte . 
These untts are generally 0.1 to 1.0 m Ihick, have limIted extent, and are interlayered with basaltic 
... olcanlc andlor sedImentary rocks. Sulphidized magnetite/chert BIF at Farle~ Lake containS gold 
(Briggs and Taylor, 1987), Silicate facies lion formation has been observed In drill core from the 
Maclellan deposit and contains 5 to 20%. 5 to 10 mm pink garnets in a fine grained . green, chloritic 
matrix with minor magnetite and lesser amounts of calcite and amphibole . In drill core, thin t to 10 mm 
cherty layers are commonly intercalated with chlonte -nch la~ers, The silicate facies BIF does not 
appear to contain sulfides or gOld, SuMide faCIes Iron formatIon occurs within plcritic basalt and clastic 
sedimentary rocks at the Maclellan depOSit. This facies of iron formation consists of 2 to 15 cm thick 
laminated. gold·bearing disseminated to solid pyrrhotite and pyrrte layers that are rhythmIcally interca­
lated with biotite- and quartz-rich la~ers . Sphalerite. quartz and calcite occur as accessory minerals. 
Gagnon (1991) conSIders these lion sulphide·quartz layers to be deformed quartz veins. 

ClastIC sedImentary rocks are Inlercalated with picritic and nonpicntlc ... olcanlc rocks and have 
been referred to as Siltstone. calcareous greywacke, and siliceous tuft IFedikow, 1966b) . 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% , t to 2 mm disseminated subhedral to euhedral magnetite crystals In a quartz­
feldspar", bIotite ground mass. 

Laminaled to bedded, reverse and normally graded siltstone has been identified at the Maclel­
lan deposit. The siliceous andlor biotite-rich layers that host the sulfide mineralization and gold ma~ 
represent eIther sedimentary rocks or zones of intense alteration arranged concentncally about a 
shear zone(s) (Fedikow. 1986b) 

Other lithologies In the metallotect include mafic to Intermedlale ... olcanlc rocks and small 
tonalltlc, diofltic and gabbrolc intrusions. 

STRUCTURAL COMPONENT 

ROCks in the northern belt of the Lynn Lake greenstone belt ha ... e undergone moderate ph~si ­
cal deformatIon Gilbert at al: (1980) describe the northern be~ as consisting of a homoclinal, north­
facing sequence of supracrustal rocks: however. Parbery (1988) notes that WIthin the high·Mg (picritlc) 
volcanic rocks. tops are commonly to the south as indicated by pillOW tops. pIllow breCCIa and graded 
beddmg. Isoclinal folds probably resulted In both north and south facing top directIons Strike dlrec· 
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 o ... er a distance of 5 km , occurs within 
the picritic basalts at Ihe eastern end of the metallotect. Picritic rocks that outcrop in the MacLellan 
depOSIt area are characterized by the development of mylonitic textures, shear bands, and pseudo­
tachylite 
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Picrit lc rocKS are exposed In a 500 m wide by 12 _1m long discontinuous zone from Eagle Lake 
to Gordon Lake (Parbery and Fedikow, 19S7). Picritic baslltic rocks In the Eagle Lake · West area are 
fragmental. 

Iron Formation 
Oxide Facies Iron Formation 

West of Eagle Lake BIF consists of mterlayered ~; iliceous, quartz- and chlorIte-rich. and mag­
netite-rich laminae, The siliceous and quartz- and chlorte-rich la~ers are O.t to 0.5 cm thick and the 
magnetite layers are 0.1 to 1.0 cm th ick . Rare hematite layers . up to 1 mm thick . occur In BIF In the 
Muskeg Lake area, 7 km west of Eagle lake 

Silicate Facies Iron Formation 
Silicate faCIes Iron formation occurs in a small exposure west 01 Eagle Lake The rock contains 

S to 20%, 5 to 10 mm pink garnets in a fine grained green. chlo rilic matm that contains minor 
magnetite and lesser amounts of calcite and amphibole 

Other 
AlumInous heterolithic volcanic breccia and monolithic flow breccia occur to the north of the 

picrltic rocks m the eastern part of the map area. OacitlC" tuff and malic tuff and breccia occur in the 
western and northern parts of the map area. respectl ... ely 
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SYMBOLS 

Alteration and Minera li zation 

s; silica 

ep epidote 

ch chlorite 

cp chalcopyrite 

hm hematite 

kf K-feJdspar 

mt magnetite 

po pyrrhotite 

py pyrite 

tu fuchs ite 

q.v. quartz vein. inclined, dip unknown 

r.w. rusty weathered outcrop 
rusty weathered zone 

. 033 , sample number (collected in 1987) 

sample number (collected in 1988) 
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PRE- AND POST-SICKLE GROUP INTRUSIVE ROCKS 
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10 Biotite-quartz felsic dyke 
Geology by D. Parbery 
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Cartography by C. Wojciechowski, M. Timcoe 
9 Amphibolite 

Bb Gabbro 

B. Diorite 

7 Granodiorite 

6 Syenite 

3 Pcritic volcanic rocks 
WASEKWAN GROUP VOLCANIC AND SEDIMENTARY ROCKS 

5 Felsic volcanic rocks 

6 

5d Felsic dykes 
5c DaCite, dacitic tuff breccia, and tapilli luff 

3d 
30 
3b 
3. 

+ Phibole-PhyriC pi llowed flows, pillowed flows and pi llow breccia 
Flow breccia 
Brreccia, 3b1 heterolithic breccia and heterolithic tuff breccia , 3b2 monolithic breccia, 3b3 two-clast breccia 
pI~critic fragmental rocks, 3a1 heterolithic lapilli tuff, monolithic lapilli tuff , and lapillistone. 382 pyroxene-phyric 
a d hornblende-phyric crystal tuff, 3a3 massive tuff and banded tuff 

5b Rhyolite breccia 
5a Felsic tuff , 5a1 rhyolite tuff and lapilli tuff, 5a2 , quartz-eye tuff, 583, feldspar-quartz crystal tuff 

4 

4' 
4. 
4d 
4c 

4b 

4. 

Mafic-intermediate volcanic rocks 

Amphibole andlor plagioclase-phyric basalt, massive mafic to intermediate flaws and amygdaloidal mafic flows 
Mafic to intermediate pillowed flows 
Mafic to intermed iate flow breccia 
Mafic to intermediate breccia, 4c1 mafic to intermediate heterolithic breccia and heterolithic tuff breccia, 
4c2 polymictic conglomerate, 4c3 tw )-clast breccia 

Mafic fragmental rocks , 4b1 mafic he erolithic lapilli tuff and mafic lapilli tuff, 4b2 mafic plagioclase crystal tuff 
and mafic to intermediate crystal tuff, 4b3 mafic to intermediate tuff 
Intermediate volcanic rock 

2 

2. 
2d 
20 
2b 
2. 

1 

1c 
1b ,. 

hemical and detrital sedimentary rocks 

Ic-silicate unit 
agnetite-quartz banded iron formation 
ematite-quartz banded iron fo rmation 
agnetite-ch lorite banded iron formation 

S dimentary rocks. (miscellaneous) 2a1 laminated siliceous sedimentary rocks, 2a2 greywacke 

afic to intermediate volcanic rocks 

ph ibole-plagioclase crystal tuff and intermediate amphibole-phyric rocks 
afic to intermed iate volcanic rocks and amygdaloidal mafic volcanic rocks 
afic crystal tuff 


