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MARGINAL NOTES

LOCATION AND ACCESS
The Crossecho-Sandybeach lakes area is an irregularly shaped 
area covering adjacent segments of Echo, Laval, McAree, Pickerel 
and Webb townships approximately 35 km northeast of Dryden and 
35 km southwest of Sioux Lookout. Access is provided by Highway 
72, which cuts through the area, by adjoining lumber and tourist 
roads, and by lake and portage routes.

RECENT EXPLORATION
The only mine in the area, the Goldlund (Newlund, Lunward) Mine, 
dormanf since 1985, and the surrounding property are presently un 
dergoing reassessment, including diamond drilling, by Camreco 
Inc. During 1987 and 1988, Mistango Consolidated Resources Ltd. 
investigated its gold property southwest of Troutfly Lake, and inco 
Limited investigated the Standon occurrence on Sandybeach Lake. 
Both programs included diamond drilling. Norad Resources Ltd. 
performed geophysical surveys on claims near Tom Chief and Fran 
ciscan lakes. Claims encompassing the Alto-Gardnar, Midas, and 
Rivers gold occurrences east of Sandybeach Lake were explored in 
1987 by Gamine Resources Incorporated.

GENERAL GEOLOGY

This area was first mapped regionally by Hurst (1932), and later by 
Satlerly (1943), Armstrong (1951), Johnstone (1969), Breaks et al. 
(1976), and Page and Christie (1980), and is included in a compila 
tion map by Blackburn (1981). McAree and Laval townships have 
most recently been remapped by Berger et al. (1987, 1988) and 
Berger (1988).

The Crossecho Lake-Sandybeach Lake area is underlain by 
metavolcanic and metasedimentary rocks cut by several granitoid 
stocks, and many smaller granitoid bodies. The metavolcanic 
rocks belong mainly to the Southern Metavolcanic Belt and Neepa- 
wa Group, and the metasedimentary and subordinatemetavolcanic 
rocks belong to the Minnitaki Group. Mineral assemblages indicat 
ing the highest metamorphic grades in the area occur around the 
major stocks, and postdate an early period of regional deformation. 
Peak metamorphic conditions overlapped late stages of deforma 
tion which are responsiblefor a steep, northeasterly structural grain. 
Metasomatic alteration apparently occurred in two pulses, one pre 
ceding the earliest deformation and one accompanying late defor 
mation.

SOUTHERN METAVOLCANIC BELT
The metavolcanic rocks of the Southern Metavolcanic Belt consist 
of tholeiitic mafic (map unit 1) and felsic (map unit 2) metavolcanic 
rocks. Massive flows (map unit 1a), pillowed flows (map unit 1b) 
and coarsely plagioclase-phyric flows (map unit 1 g) are common, 
and associated metasedimentary rocks are rare. Subvolcanic me- 
tagabbro sills (or thick metabasalt flows) are aphyric (map unit 4a) 
to porphyritic, containing uralitized, subophitic clinopyroxene phe- 
nocrysts (map unit 4b) orcoarse plagioclase phenocrysts (map unit 
4c). Sills, dikes and small stocks of rhyolite with up to five percent 
quartz and fine plagioclase phenocrysts (map unit 2a) cut the mafic 
metavolcanic rocks, generally in clusters.

NEEPAWA GROUP

The metavolcanic rocks of the Neepawa Group fall into two divi 
sions. The lower division (map units 1, 2) consists of a tholeiitic 
suite of mafic to felsic metavolcanic rocks. The upper division (map 
unit 3) consists of mainly calc-alkalic, mafic to felsic metavolcanic 
rocks, and defines a central volcanic complex around Beartrack, 
Troutfly and Gardnar lakes. The contact between the lower division 
and a massive, unsorted tuff breccia, which is by far the predomi 
nant unit of this complex and contains fragments of the lower divi 
sion, is tentatively interpreted as an angular unconformity after ana 
lysing the regional structure.

Massive metabasalt flows (map unit 1a) and flowtop breccia, 
and pillow lava and pillow breccia (map unit 1 b), both locally highly 
vesicular (map unit 1 c), are the predominant rock types of the lower 
Neepawa Group. Variolites (map unit 1 v), scoriaceous metabasalt 
(map unit 1 d), interflow chlorite-magnetite schists and lean iron for 
mation (map unit 1 e), lapilli tuff breccia with angular, white, aphanit 
ic clasts (map unit 1f). and coarsely plagioclase-phyric metabasalt 
(map unit 1g) are subordinate, but widespread. Most of the flows 
and variolites are rich in magnetite, or rarely pyrrhotite.

The felsic metavolcanic rocks (map unit 2) include quartz- and 
sparsely, finely plagioclase-phyric melarhyolite associated with lo 
cal flow banded metarhyolite and metarhyolitic autobreccia (map 
unit 2a), metarhyodacite containing a greater proportion of small 
plagioclase phenocrysts (map unit 2b), and massive to thickly 
bedded quartz- and plagioclase-rich crystal and crystal-lithic tuffs 
(map unit 2c). An ash flow of overall dacitic composition (map unit 
2d), containing both felsic and mafic metavolcanic clasts in a matrix 
of variable composition underlies the Minnitaki Group east of Fran 
ciscan and Tablerock lakes. Around the northeast corner of Sandy 
beach Lake, this ash flow tuff shows local structural and metamor 
phic gradation into well-banded, feldspathic gneiss (map unit 2e), 
consisting of garnetiferous, quartzofeldspathic bands with local 
layers enriched in coarse amphibole porphyroblasts, in both grada- 
tional and sharp contact with bands or lenses in which garnet, am 
phibole and, in places, pyrrhotite and/or magnetite are more highly 
concentrated,

Exposures of massive variolites (map unit 1v) commonly pass 
gradationally into crudely layered fragmental rocks (map unit 2f) 
consisting of variable proportions of metamorphosed black and 
grey glassy varioles, breccia fragments and shards of rhyolite, pi 
solites, lithophysae, aphanitic rhyolite or rhyolite tuff, and rare crys 
tals of feldspar and quartz. With an increase in the proportion of ma 
trix, and enrichment in pyrrhotite and/or magnetite, these rocks 
grade into a fragmental metavolcanic ironstone (map unit 2g),

The upper, calc-alkalic to tholeiitic metavolcanic division (map 
unit 3} is composed mainly of meta-andesitic to metadacitic rocks 
characterized by conspicuous, coarse phenocrysts of clinopyrox 
ene, hornblende and plagioclase. The most voluminous unit is a 
metamorphosed, unsorted, polymictic tuff breccia (map unit 3b), 
containing cobble- and boulder-sized blocks of porphyritic dacite 
and andesite in a matrix of similar fragments locally accompanied 
by fragments derived from the lower division. It passes into meta 
morphosed thickly bedded lapilli tuff (map unit 3c) of the same 
makeup. Porphyritic meta-andesite to metadacite (map unit 3a), 
finely to coarsely pilotaxitic to trachytic textured metabasalt and 
mela-andesite flows (map unit 3d), and monolithic, metabasaltic to 
meta-andesitic f low and/or tuff breccia (map unit 3e) also represent 
this suite.

Metagabbro to metadiorite (map unit 4) is abundant in the lower 
Neepawa Group, forming sheets [hat are sill-like or cut contacts at 
low angles. The majority of the sheets are gabbroic, and either 
aphyric (map unit 4a) or porphyritic, some with uralitized clinopyrox 
ene oikocrysts (map unit 4b), and others with centimetre-scale pla 
gioclase laths (map unit 4c). Layered metsgabbra-metadiorite 
{map unit 4d), with 3 to 5 cm thick rhythmic banding, occurs locally. 
Where the metagabbro bodies are most voluminous, they are asso 
ciated with relatively fine grained metadiorite to metatonalite (map 
unit 4e) in both crosscutting and gradationa! contact. The latter are 
composed mainly of albite-quartz granophyre grains, locally sur 
rounding cores of albite or quartz, surrounded by very fine magne 
tite and biotite or chlorite and calcite.

An irregular body of metadiorite (map unit 4f). subvolcanic to 
upper metavolcanic division, is exposed around western Beartrack 
Lake. Its abundance of coarse clinopyroxene and subordinate horn 
blende prisms and millimetre to centimetre scale, elongate, tabular 
plagioclase laths, as well as local porphyritic marginal apophyses 
and chill zones, make this metadiorite distinctive.

Several sills of metagabbro (map unit 4a), which include local 
lenses of metapyroxenite (map unit 4g), were emplaced along the 
contact between the lower Neepawa and Minnitaki groups.

MINNITAKI GROUP

The southwestern extension of the Minnitaki Group of Pettijohn 
(1936,1937) and Walker and Pettijohn (1971) consists mainly of me- 
tagreywacke interbedded quartzcfeldspathic metawackes, with 
subordinate meta-argillite, metachert, and metavolcanic rock (map 
unit 6). Metachert-ironstone (map unit 5) occurs at the base of the 
group

The metachert-ironstone unit consists mainly of lean, magnetit- 
ic, flaggy chert (map unit 5a) with centimetre-scale banding, and an 
intraformational breccia interbed which can be traced over most of 
the unit's strike length. Laminated, magnetite-rich ironstone (map 
unit 5b) was observed at the Standon occurrence on Sandybeach 
Lake and in drill core at Tablerock Lake.

Metagreywacke (map unit 6a) predominates in the Minnitaki 
Group in this area, and consists of metasandstone, parallel-lami 
nated and cross-bedded metasiltstone, and meta-argillite, all re- 
crystallized to biotite-muscovite-quartz-plagioclase schists. Por 
phyroblasts appear toward the Sandybeach Lake Stock. Quartzo 
feldspathic wacke (map unit 6b) is composed mainly of angular pla 
gioclase (predominant), bipyramidal quartz (subordinate), and fels 
ic metavolcanic grains and matrix. The quartzofeldspathic wacke is 
interbedded with the metawackes, and sedimentary structures are 
similar in both units. Beds thicknesses vary from a few centimetres 
to tens of centimetres, and grain size gradation occurs in places. 
Trough cross-bedding in metasiltstones is5to 10 cm in amplitude.

Associated with the quartzofeldspathic wackes are more mas 
sive feldspathic rocks of volcanic origin (map unit 6c). A pyroclastic 
flow on the western shore of Pickerel Arm contains lapilli- to 
cobble-size fragments of feldspar-phyric metadacite and subordi 
nate amphibolite in a feldspathic matrix, with angular fragments of 
argillite incorporated near the base. This rock grades into plagio 
clase- and quartz-rich crystal tuff with subordinate felsite fragments. 
In addition, rare, non-pillowed meta-andesite flows (map unit 6d) 
are interbedded with, and amphibolite dikes (map unit 6d') cut, the 
metasedimentary rocks near the south end of Pickerel Arm.

Thickly bedded, rusty weathering, feldspathic metasandstone 
(map unit 6e) overlies the main metasedimentary metavolcanic 
contact north of Sandybeach Lake and west of Laval Lake. 
Pebble-sized clasts of felsite isolated in the metasandstone matrix, 
and felsite granule metaconglomerate were noted locally.

North of Sandybeach Lake and at Tablerock Lake, a transitional 
contact zone (map unit 6f) between the metachert-ironstone and the 
rest of the metasedimentary rock sequence consists of metachert 
interbedded with the massive, rusty weathering, feldspathic meta- 
wacke and/or banded meta-argillite. On the west side of Sandy 
beach Lake, magnetitic metachert bands interbedded with garnetif 
erous metawacke and amphibolitic wacke represent the transition 
zone.

Metagreywacke, banded meta-argillite, and amphibolite are 
cut by tonal iticveinlets along the eastern and southern sides of the 
Sandybeach Lake Stock, forming veined migmatite (map unit 6g).

GRANITOID INTRUSIONS

The supracrustal rocks are cut by small granitoid bodies consisting 
of dacitic porphyry, tonalite, leucogranite, and pegmatite (map unit 
7), and by larger stocks of tonalite to granodiorite, the Crossecho 
Lake and Gardnar Lake stocks (map unit 9) and the Sandybeach 
Lake Stock (map unit 10).

The porphyries include feldspar (map unit 7a) and feld 
spar-quartz (map unit 7b) porphyries, both with 30 to 55 percent pla 
gioclase phenocrysts of 4 mm to 1 cm diameter. Quartz pheno 
crysts are generally smaller and considerably less abundant, al 
though in several bodies they are centimetric in diameter.

Fine-grained tonalite to dacite porphyry (map unii 7c), the lalter 
with millimetric plagioclase, and subordinate altered hornblende 
phenocrysts, cuts the metadiorite at Beartrack Lake as a 
lens-shaped body and numerous dikes, and the metavolcanic 
rocks to the north of it as pods around fractures and quartz veins. 
West of the lake, the tonalite-porphyry forms centimetre-scale foli 
ation and fracture fillings, and anastomosing dikes. Most of these 
bodies show anomalously intense sericitization, oxidation and tour 
malinization.

Irregular bodies of medium-grained tonalite (map unit 7d), simi 
lar to the tcnaiitic veins of map unit 6g, cut metasedimentary and 
amphibolitic rocks around the Sandybeach Lake Stock. Locally 
garnetiferous, biotite- and/or muscovite-bearing leucogranite and 
associated pegmatite (map unit 7e) also cut supracrustal rocks 
along the northwestern side of the stock.

The Crossecho Lake and Gardnar Lake stocks are composed 
largely of biotite-hornblende leucotonaiite (map unit 9a), which lo 
cally contain barely enough interstitial microcline to be called gra 
nodiorite. Some of the leucotonaiite contains bipyramidal pheno- 
crysts of quartz (map unit 9b), rarely centimetres in diameter. Al 
though biotite and hornblende commonly make up 15 percent or 
less of the rock, they may locally reach 15 to 25 percent and define 
crude layering in the west part of the Gardnar Lake Stock. Aplite 
dikes (bar symbols, map unit 9c) fill fractures at high angles to inter 
nal foliations. Feldspar-phyric granodiorite to monzonite (map unit 
9d), similar in composition to the more matic parts of the Gardnar 
Lake Stock, forms two small bodies, one southeast of Gardnar Lake 
and another west of the Goldlund Mine.

The Sandybeach Lake Stock (map unit 10) is composed of 
pink- to white-weathering granodiorite to tonalite, and is more mafic 
overall than the smaller stocks. Microcline, if present, is interstitial 
to coarsely poikiloblastic. The stock is locally highly recrystallized 
and grey weathering (map unit 10b) : and cut by pegmatite seams 
(map unit 10c) on Us west side.

MAFIC INTRUSIONS

Metapyroxenite (map unit 8) was observed as inclusions in the San 
dybeach Lake Stock. A lamprophyre dike (map unit 11), containing 
numerous locally-derived metasedimentary and metavolcanic in 
clusions, as well as a few exotic gneissic granitoid inclusions, cuts 
the metasedimentary rocks west of Highway 72.

STRUCTURE

The most significant structural imprints in the Crossecho Lake-San 
dybeach Lake map area, which can be related to four major region 
al deformation stages, are as follows:

Inhomogeneously developed, moderately to gently dipping foliations and rare 
shear zones resulting from the pre-metamorphic deformation of Stage 1. are best 
preserved north of the Sandybeach Lake Stock, and between, anc to the southwest 
of, the Crossecho Lake and Gardnar Lake stocks. The foliations were south- to 
southeast-dipping, inclined at low angles to bedding, and related to fold hinges in 
the Neepawa-Minnitaki group contact asound Franciscan Creek, before the Iriter, 
steepening deformation (below), from which they were somewhat sheltered hy the 
buttressing of stocks and possibly a lew large metagabbro sills.

The Sandybeach Lake. Crossecho Lake and Gardnar Lake granitoid slocks 
were empiaced during Stage 2, and narrow, steeo contact strain aureoles of am 
phibolitic to felsic schist were superimposed on early foliations around the Cross- 
erho Lake and Gardnar LaKe stocks

After the emplacement of the stocks, a large scale, upright, doubly plunging 
antiform-synform pair with northeast-striking axial planes folded earlier, gently dip 
ping foliations, lineaticns, and stratigraphy during Stage 3, creating a "dome and 
inverted saddle" map pattern north of the Sandybeach Lake Stock. Parasitic fold clo 
sures on the west limb of the dome are responsible for infolded outliers of melasedi- 
mentary rocks south of Tom Chief Lake. Stage 3 flexures between and southwest of 
the Crossecho and Gardnar Lake stocks and southwest of Troutfly Lake are also 
moderate to open A second, steep, inhomogeneous foliation, locally a crenulation 
or spaced cleavage, is related to these folds Elsewhere in the area, Stage 3 folds in 
layered rocks are tight to isoclinal, and all foliations are steep.

Between stocks northwest of Sandybeach Lake, discontinuous, steep zones 
of very strong schistosity, moderate to shallow lineations, and, in one zone, sinistral- 
ly-rotated plagioclase porphyroclast^, were also formed during Stage 3. More prom 
inent, throughgoing shear zones, many of which host auriferous quartz vein sys 
tems, developed along the southeast side of Sandybeach Lake, where steeply 
plunging mineral and extension hneations, and vein geometries suggest a strong 
south-side-up vertical displacement component during late stages of shear zone 
activity prior to minor Stage 4 deformation.

Small scale. Stage 4 folds and related north-northeast-striking crenulation 
cleavages overprint the larger scale flexures in the Stage 1 foliations southwest of 
Troutfly Lake (and refold Stage 3 isoclinal folds near Hartman Lake to the south of the 
map area) The formation of narrow, east-striking shear zones of short strike length, 
and reactivation of earlier shear zones also occurred during this stage.

The dominant controls on the map pattern in this area were: 1) 
the stratigraphy {the Minnitaki Group overlying the lower Neepawa 
Group, and flanking a central volcanic complex comprising the dis 
cordant upper Neepawa Group), which dipped moderately to gent 
ly southeast overall after the imprint of the moderately to shallowly 
dipping early foliation; 2} the Stage 3 upright, doubly plunging folds 
of contacts and early foliations, producing "dome and saddle" pat 
terns; and 3) truncation by shear zones.

Quartz veins emplaced in the latter part of Stage 3 are asso 
ciated with most of the gold mineralization. Southeast of Sandy 
beach Lake, auriferous quartz veins were focussed within and next 
to major shear zones during the main period of shear, and many 
veins were mildly to intensely deformed. Northwest of these shear 
zones, quartz veins originated as both early foliation and Stage 3 
fracture fillings. Folded and/or pinched out quartz veins which fill 
Stage 1 foliations in micaceous pelitic beds in the Minnitaki Group, 
and the quartz-filled axial plane fractures of minor folds in metasedi 
mentary rocks next to the Sandybeach Lake Stock have yet to be 
identified as auriferous. More potential is indicated for planar to 
mildly sigmoidal fracture-filling veins which cut all rock types, and 
cluster into three regional orientation groups on a stereonet: 1) 
northwest- to north-northwest-striking and steeply dipping; 2) 
north-northeast-striking and steeply lo moderately west-north- 
west-dipping; and 3) east-northeast-striking and steeply to moder 
ately north-northwest-dipping. The first group, subpcrpcndicular to 
the predominant Stage 3 foliation, fold axial planes, and shear 
zones, occur mainly as short veins next to contacts of competent 
bodies (any shape) against more ductile rocks. The second and 
third groups of veins occur mainly inside competent sheet-like ig 
neous bodies and quartzofeldspathic beds, and less commonly in 
zones of strong schistosity. The north-northeast-striking veins pre 
dominate where the sheet (or prc-Stage 3 structural grain) was 
clockwise, and the east-northeast-striking veins predominate 
where it was counterclockwise to Stage 3 axial planes and foli 
ations prior to late Stage 3. These veins are thoughtto fill extension- 
al fractures related to internal incipient brittle-ductile shear zones 
during their transposition toward axial plane orientation upon tight 
ening of the folds. Where densely packed and accompanied by car 
bonate and sulphide alteration, the latter veins characterize the 
most important type of gold exploration target in the central part of 
the area.

METAMORPHISM

Most of the rocks were metamorphosed under upper greenschist fa 
cies (biotite) peak metamorphic grade, with an increase in grade 
toward the Sandybeach Lake Stock and decrease to sub-biotite 
grade at the northeastern end of the area. Petrographic observa 
tions indicate that the peak of metamorphism followed Stage 1, and 
overlapped Stage 3 deformation.

The mafic rnetavolcanic rocks and metagabbros are generally 
composed of blue-green amphibole, saussuritized plagioclase, al 
bite, quartz, and magnetite, with or without minor epidote, titanite, 
biotite, and calcite which replaced the primary mineralogy without 
disturbing igneous textures. Where Stage 1 foliations are strong, ig 
neous textures have been obliterated at the expense of more 
fine-grained polygonal intergrowths which mimic the schistosity, 
the latter locally overprinted by albite porphyroblasts south of Trout 
fly Lake. Biotite, if present, is commonly concentrated, with or with 
out calcite, along secondary foliations, and is partially replaced by 
chlorite in some rocks. Biotite and calcite, or chlorite and calcite, or 
all three, occupy late fractures and vesicles.

Mafic phenocryst in the upper division metavolcanic rocks are 
normally replaced by blue-green amphibole, accompanied in the 
area between Troutfly and Beartrack lakes by locally conspicuous 
biotite. In carbonatized rocks, the phenocrysts are instead replaced 
by either chlorite-calcite or biotite-chlorite-calcite.

The metasedimenlary rocks are generally composed of biotite,
muscovite, oligoclase, quartz, ilmenite, with or without titanite, mi 
nor chlorite, and calcite, Pre-second foliation, linearly-aligned an 
dalusite porphyroblasts and pale red, pinhead garnets appear lo 
cally up to 5 km from the Sandybeach Lake Stock. Within 2 km of 
the stock, porphyroblasts of staurolite, cordierite and andalusite 
appear. Staurolite overprints the early foliation and forms augen in 
the second. Cordierite also preserved inclusion trails relict after the 
early foliation, and was bent and annealed during the formation of 
the second fabric and concomitant folding. These textures imply 
that Stage 3 began while temperatures in the aureole were still ele 
vated. Concentrations uf staurolite (Highway 72) and cordierite 
(Pickerel Arm) along barren and quartz-filled fractures parallel the 
axial pianos of Stage 3 folds may be due to removal of alkalis, silica 
and other components along the fractures

REGIONAL ALTERATION

Regional alteration effect;, associated with two tectonic intervals 
are detected in the area l he earlier was pretectonic and the later 
was coeval with, and/or post Stage 3.

The earlier alteration was noted locally in an ash-flow tuff (map 
units 2d, e) underlying ironstone (map unit 5) basal to the Minnitaki 
Group and a metagabbro sill in the northeast, and in mafic metavol 
canic rocks next to the pyrrhotite-rich volcanogenic ironstone (map 
unit 2g) and another metnqabbro sill in the southwest. The dacitic 
ash flow near the Golden Rod shaft is locally sericitized and con 
tains nebulous patches enriched in amphibole, chlorite, and por 
phyroblastic magnetite. Patchily sericitized dacitic ash flow be 
neath the metagabbro sill to the south contains diffuse patches and 
bands of garnet-bearing, magnetic, lineated, amphibole-rich 
schist. At the north end of Sandybeach Lake, these rocks were in 
places affected by strong Stage 1 foliations and converted to 
coarse garnet and amphibole gneisses (map unit 2e). This occurred 
during subsequent metamorphism, as the porphyroblasts of garnet 
and amphibole overprint the Stage 1 foliation, the garnets form tab 
ular-elongate pseudomorphs of a previously flattened, probably 
chloritic and/or carbonaceous domain. The metagabbro itself 
shows sporadic development of garnet in its southern exposures 
due to metamorphic recrystallization, perhaps also superimposed 
on limited alteration near its base. Pillowed and massive metaba-

salts next to the pyrrhotine, volcanogenic ironstone likewise show 
inhomogeneously developed patches of grey-white sericitic alter 
ation, contrasting with dark green, chlorite- and actinolite-rich 
seams and patches. Garnetiferous, pyrrhotite-bearing amphibolite 
is also present, and interpillow sulphide enrichments were noted lo 
cally.

Since the alteration in neither setting shows any particular pref 
erence for tectonic fabrics or struclures, it probably occurred prior to 
Stage 1. Although metamorphically recrystallized, the composition 
and uneven distribution of the alteration in both settings are reminis 
cent of the broadly distributed regional alteration zones described 
underneath or surrounding alteration pipes associated with base 
metal massive sulphide deposits (Franklin et al. 1981).

Regional alteration linked to Stage 3 or later structures, is com 
mon throughout the area. Its most widespread manifestation was 
the introduction of biotite and calcite along secondary foliations in 
matic metavolcanic rocks. More pronounced calcification, com 
monly accompanied by recrystallization of magnetite, is concen 
trated in highly foliated zones. Magnetite, subhedral in most of the 
lower Neepawa Group metavolcanic rocks, forms euhedral porphy 
roblasts in the most heavily carbonatized schistose zones. It is also 
segregated with tourmaline along narrow, Stage 3 shear zones at 
the north end of Beartrack Lake. Calcite, sericite, chlorite, and por 
phyroblastic magnetite likewise characterize shear zones along the 
east side of Sandybeach Lake and Pickerel Arm. Where the ambi 
ent regional metamorphic grade is relatively low at the northeast 
end of the area, ankerite also appears with calcite, muscovite, and 
chlorite in steep shear zones. Otherwise, secondary ankerite is 
concentrated around gold occurrences.

Tourmaline is widespread as a replacement and vein mineral. 
Both tourmaline and dark blue-green ferroactinolite form fibrous 
sheaves along the margins nf micrcveinlets filled with quartz and 
minor calcite in strongly foliated schists, and replace pillow sel 
vages south of Troutfly Lake. North and west of the Gardnar Lake 
Stock, tourmaline replaces mafic fragments in tuff breccias. Veins of 
tourmaline and tourmaline-quartz cut all rocks, especially granitoid 
stocks and dikes in the west half of the area, suggesting an influx of 
boriferous fluid after Stage 2.

ECONOMIC GEOLOGY

BASE METAL MINERALIZATION

Pretectonic alteration potentially affiliated with a base metal hydro 
thermal system next to both volcanogenic and metasedimentary 
ironstones and metagabbro sills which occur along the contact be 
tween the lower Neepawa and Minnitaki groups is noted above. The 
altered rocks and the ironstones both locally contain anomalous 
concentrations of sulphide.

The volcanogenic ironstone itself has previously been investi 
gated as a lead-zinc-silver target by Hollinger Mines Limited, which 
drilled six diamond-drill holes to the southwest of the area with tan 
gible but sub-economic results (Berger et al. 1988). Old trenches 
northwest of Lose Lake expose this ironstone and associated 
spherulitic tuffs, which now consist of weathered, locally pyntic, 
sericitic to siliceous schists and pyrrhotine massive sulphide under 
neath the flexed contact of a metagabbro sill; a grab sample con 
taining about 40 percent pyrrhotite assayed 149 ppm Cu, 1680 ppm 
Pb, and 410 ppm Zn {Geoscience Laboratory, Ontario Geological 
Survey). To the southwest, where a shear zone locally cuts out the 
ironstone, sulphide-bearing interpillow material in pillowed meta 
basalt yielded 1180 ppmCu, 6750 ppmZn, and 50 ppb Au (Berger 
etal. 1988).

Sulphide showings, mainly pyrite and pyrrhotite, along this hori 
zon in the northeast part of the area include: 1) highly pyritized and 
silicified dacilic ash flow or quartz-feldspar porphyry north of Fran 
ciscan Creek; 2) pyrrhotite and pyrite in the altered ash flow under 
neath the ironstone at Tom Chief Lake; 3) pyrrhotite in the tightly in 
folded sliver of garnetiferous amphibolite, ironstone, metagabbro, 
and feldspathic metawacke on Highway 72 to the south; 4) pyrrho 
tite and pyrite in the cherty ironstone next to the lineament southwest 
of Tablerock Lake; and 5} massive pyrite containing brecciated 
fragments of the ironstone on the east shore of Tablerock Lake, al 
beit the lalter in a late shear fracture zone which may itself have per 
mitted late, rather than early, introduction of sulphide.

Near contacts with the upper Neepawa Group west of Gardnar 
Lake, spherulitic tuffs like those associated with the ironstone were 
observed to contain minute quantities of pyrrhotite and pyrite, and 
nearby feldspathic crystal tuffs contain pyrite and chalcopyrite. 
Mafic f lows near this contact at Beartrack Lake also contain pyrrho 
tite.

It is noteworthy that most of the known sulphide showings with 
in and to the south of this map area occur at or near the main meta- 
sediinentary-metavolcanic contact, where fluids could have been 
ponded beneath the ironstone and the metagabbro sills. This set 
ting is therefore recommended for further exploration, and consider 

ation of possible local geometries suggested by the controls on the 
map pattern outlined above might be useful in tracing it laterally and 
below surface. In addition, if the upper Neepawa Group is indeed a 
calc-alkalic central volcanic complex, as postulated, some explo 
ration models (e.g., Franklin et al. 1981; Knuckey etal. 1982) sug 
gest a potential for massive sulphide mineralization within the com 
plex, and in the lower Neepawa Group around its base or flanks.

GOLD MINERALIZATION
Stage 3 structures control the geometry, and, in some places, the 
focus of veining and alteration associated with gold in the Cross 
echo Lake-Sandybeach Lake map area. The gold showings fall 
into three groups which contrast in style as well as in position with 
respect to the granitoid stocks.

The main gold showings (Graham Bousquet North and South) 
northwest of the stocks occur at northeast and southwest ends of 
the metadiorite body which intrudes metavolcanic rocks at Bear 
track Lake. The rocks are affected by predominant northeast-strik 
ing and subordinate east-northeast-striking shear zones, the latter 
appearing mainly around the northwest and southeast ends of the 
metadiorite.

At Graham Bousquet North, one of several east-northeast-strik 
ing shear zones which traverse the metavolcanic rocks north of the 
metadiorite is heavily sericitized, silicified, and tourmalinized, and 
contains pyrite and arsenopyrite. Grab samples of the sulphide- 
bearing, altered rock yielded up to 1380 ppb Au (Geoscience Labo 
ratory, Ontario Geological Survey). Adjacent, subperpendicular 
quartz extension veins containing pyrite masses are also potentially 
auriferous, although wall rock alteration and sulphidization is mini 
mal.

The Graham Bousquet South occurrence is hosted by the meta 
diorite itself. The most promising showing is a 90 cm wide, rusty, 
sericitized alteration zone surrounding a narrow, vuggy 
quartz-filled, north-striking, subvertical cross fracture adjacent to a 
sericitized, and sulphidized, calcite-impregnated shear zone. Py 
rite and arsenopyrite are the most abundant sulphides, although mi 
nor sphalerite and chalcopyrite were also noted. Grab samples 
assayed 9770 ppb and 11.5 ppm Au (Geoscience Laboratory, On 
tario Geological Survey).

Small bodies of fine-grained porphyritic dacite (map unit 7c) 
contain profuse tourmaline and quartz fracture fillings, and dissemi 
nated tourmaline, oxidation, and bleaching alteration which may 
penetrate the host rocks for several centimetres. These rocks local 
ly contain traces of scheelite, which could indicate potential fer 
gold, uranium, tungsten, or related mineralization. One samplefrom 
the small stock west of the Graham Bousquet North occurrence 
yielded 230 ppb Au {Geoscience Laboratory, Ontario Geological 
Survey).

In summary, the two gold occurrences northwest of the stocks 
occur along steep shear zones accompanied by subperpendicular, 
altered or veined cross fractures around the northeast and south- 
west ends of the Beartrack Lake metadiorite body. This intrusion is 
relatively massive and competent; therefore, trie development of di- 
latant zones at either end during deformation may have facilitated 
fracturing and lateral extension. Therefore, a oareful investigation of 
other shear zones in the vicinity might prove fruitful, especially near 
heavily altered or veined cross fractures. The small bodies of 
fine-grained porphyry are also potentially favourable hosts for gold 
mineralization, and should be further investigated.

The Goldlund Mine and surrounding area now under investiga 
tion by Camreco Inc., the Mistango Consolidated Resources Ltd. 
property at Troutfly Lake, and the Standon occurrence on Sandy 
beach Lake are located in the area by the stocks.

On the Goldlund Mine property, metavolcanic and subvolcanic 
rocks are cut by narrow, quartz-feldspar and feldspar porphyry 
dikes or sills and a small laccolith of feldspar-phyric monzonite. 
Subvolcanic intrusive sheets include a high proportion of metatona- 
lite-metadiorite, both in gradational and crosscutting contact with 
metagabbro. A gently dipping envelope of stratigraphic contacts 
and early foliations deformed by Stage 3 folds, as seen north of 
Sandybeach Lake, is suggested by: 1) the broad surface distribu 
tion of the variolitic horizons and the presence of outliers of the up 
per division across the predominant, steeply dipping, northeast- to 
east-northeast-striking foliations; and 2) locally recognizable gently 
dipping early schistosities, folded and crosscut by later steep foli 
ations. Because the lew readable pillow facing directions are 
southeast and most sill contacts seen on surface are steep, the fold 
hinges, if present, must be tightly compressed parasitic flexures on 
the southeast-facing flank of a larger, possibly monoclinal fold.

The most significant auriferous mineralization yet observed 
around this mine accompanies arrays of extensional en Echelon 
quartz veins, surrounded by pink to buff alteration halos character 
ized mainly by enrichment in ankerite, minor albite, pyrite, and ilme 
nite, with local traces of chalcopyrite, galena, sphalerite, gold and 
telluride (Giddings and Perkins 1987).

The vein arrays occur mainly within the metatonalite-metadio- 
rite-metagabbro bodies (most prominent host), porphyry dikes, and 
quartz monzonite, and across their contacts, especially with the va 
riolites. The No. 1 Zone, supporting the mine and an open pit, con 
sists of particularly extensive and densely packed dense vein ar 
rays hosted by a northeast-trending, metatonalite-metadiorite-me- 
tagabbro sheet. The No. 2 Zone exposes veins and alteration con 
centrated in the southwestern tail of a boudinaged metadiorite lens, 
and irregular fracture zones site carbonatization and disseminated 
and fracture filling pyrite in the northeast part of the lens. Feldspar 
porphyry and variolites south of the metadiorite lens are also locally 
veined and altered. Grab samples of veined metadiorite yielded up 
lo 5460 ppb Au, unveined, fractured metadiorite yielded up to 
1730 ppb Au, veined porphyry 190 ppb Au and variolites 1620 ppb 
Au (Geoscience Laboratory, Ontario Geological Survey). En eche 
lon veins cut a metagabbro sill in the No. 3 and No. 5 Zones, a 
metre-wide feldspar porphyry dike in the No. 4 Zone, and variolites 
in contact with the monzonite body in the No. 7 Zone.

The vein arrays generally strike east of northeast, approximate 
ly parallel to their competent, sheet-like hosts. Individual veins pre 
dominantly strike north-northeast and dip steeply to moderately 
west-northwest. These arrays are thought to have formed under the 
influence of steepening and, in this area, counterclockwise transpo 
sition accompanying the tightening of Stage 3 folds.

On the claims held by Mistango Consolidated Resources Ltd. 
at the south end of Troutfly Lake, metadiorite-metatonalite and me 
tagabbro sheets hosted by the lower Neepawa Group are deformed 
by moderate to open Stage 3 folds and later, small scale Z-folds, 
which were superimposed on a gently dipping early foliation. Steep 
foliations crosscutting the early foliation are visible, and even pre 
dominant in some places.

Two zones of quartz veining and pyritizaton are sited in Stage 3 
flexures of the metatonalite-metadiorite. The main, lakeside show 
ing exposes clusters of moderately to steeply northwest-dipping, 
east-northeast-striking veins and subordinate, north-north 
east-striking cross veins, and irregular patches of small scale brec 
ciation and quartz flooding, all accompanied by light pyritization, 
although fine-grained magnetite persists. Ankerite and, rarely, nar 
row selvages of albite-quartz-carbonate, are also present around 
the densest vein arrays. The southwestern zone exposes pervasive 
ly fractured metatonalite, bordered to the north and south by meta 
gabbro, in the core of a Stage 3 flexure. The metatonalite is calcified 
and contains pyrite as well as fine-grained magnetite, whereas the 
neighbouring calcified metagabbro is magnetite enriched. A quartz 
vein, over 80 cm wide, follows the core of the flexure, and contains 
pyrite, galena, and chalcopyrite. A grab sample of the vein lacked 
gold, and samples taken from the adjacent fractured, quartz and 
calcite flooded metadiorite assayed nil to 29 ppb Au (Geoscience 
Laboratory, Ontario Geological Survey).

At the Standon occurrence on Sandybeach Lake, recently in 
vestigated by Inco Limited, magnetite-rich ironstone, transition 
zone metasedimentary rocks (map unit 6f), porphyry and metagab- 
uro at the margin of the Sandybeach Lake Stock are polyphase 
folded. Berger et al. (1987) obtained 1620 ppb Au and 120 ppm As 
from a grab sample of magnetitic ironstone cut along and across the 
foliation by pyrite-pyrrhotite-arsenopyrite stringers. In addition, a 
sample of ironstone with minor pyrite from the Gold Rod shaft 
assayed 0.01 ounce gold per ton (Johnstone 1969).

In summary, in the area between the granitoid stocks, no rela 
tionship can be demonstrated between steep shear zones and gold 
mineralization, although the presence of both Stage 1 and Stage 3 
shear zones, as well as convection away from the granitoid stocks 
whose aureole temperatures remained elevated during at least part 
of Stage 3, could have influenced hydrothermal circulation. Steep 
ening of competent strata on fold limbs and folding during progres 
sive Stage 3 deformation are considered responsible for the frac 
ture-filling veins in the two main gold showings.

On the other hand, the value of the metatonalite as a gold explo 
ration target in this area has been recognized since the original dis 
covery at Goldlund. It may be structurally favoured as a host be 
cause it is particularly brittle and forms thick sheet-like complexes 
with metagabbro, the sheets buckled, ortransposed wholesale into 
steep attitudes, as semi-rigid bodies during Stage 3. The unstable,

granophyric texture of the metatonalite, and the abundance of mag 
netite within and around it, may also have made it especially sus 
ceptible to sulphidizing auriferous alteration. Ironstone, though not 
as brittle, might likewise have been a chemically favourable host 
because of the abundance of magnetite. Therefore, both metatona- 
lite-metadiorite-metagabbro sheets and ironstone are worth trac 
ing, mindful of possible structural complexities, as exploration tar 
gets.

Southeast of the stocks, the Midas and Rivers occurrences are 
hosted by metavolcanic rocks traversed by several prominent 
north-northeast-striking, steeply to moderately southeast-dipping, 
carbonatized shear zones which accommodated combined south- 
east-side-up dip-slip and sinistral displacement.

The Midas occurrence, where two shafts were sunk, is com 
posed of a chlorite-ankerite schist zone up to 5 metres wide and 
dipping as little as 61 C SE, cut by metre scale, sigmoidally folded 
quartz veins (site of the western shaft), bordered to the east by pro 
fusely quartz-veined, variously foliated, carbonatized metabasalt 
(site of the eastern shaft). Pyrite is the main sulphide mineral in the 
quartz veins, accompanied by chalcopyrite, malachite, and anker 
ite. A grab sample of vein from the western shaft assayed 2350 ppb 
Au and 208 ppm Cu, and a similar vein sample from the eastern 
shaft assayed 590 ppb Au and 320 ppm Cu (Geoscience Laborato 
ry, Ontario Geological Survey). Berger et al. (1987) report an assay 
of 1030 ppb Au and 345 ppm Cu for another vein sample from the 
eastern shaft. Pyrite is disseminated locally inthe carbonatized wall 
rock. Tourmaline (schorl) also occurs in the altered wall rock and re 
places mafic xenoliths inside the veins. The west part of the Midas 
occurrence is very similar in style to the vein-shear system of the 
Alto-Gardnar occurrence (Chorlton 1988), where the veins were 
emplaced and deformed synkinematically. The vein stockwork to 
the east might be interpreted as fracture fillings in its variably de 
formed hanging wall.

The Rivers occurrence is hosted by massive and pillowed me 
tabasalt cut by subvolcanic dacite bodies, affected by subvertical, 
moderate to mild, north-northeast-striking foliations and 
north-northeast- to north-striking fractures. A few minor zones of in 
tense foliation and steep lineation have been observed. Numerous, 
planar to mildly curviplanar quartz veins infiltrated the foliations and 
fractures. Inconsistent crosscutting relationships indicate that both 
planes were filled nearly simultaneously. The quartz veins contain 
pyrite, sphalerite, galena and chalcopyrite. A grab sample of vein 
assayed 5510 ppb Au and 0.32 ounce silver per ton (Geoscience 
Laboratory, Ontario Geological Survey). The metabasalts are 
heavily calcified, and locally pyritized and silica-flooded next to 
veins, especially at contacts with felsic intrusive rocks. Ankerite in 
wall rocks or veins is rare, in contrast to the Midas and other occur 
rences sited directly along shear zones. Quartz veins and mineral 
ization may have infiltrated upward and laterally into existing foli 
ations and fractures at the Rivers occurrence, possibly from an ad 
jacent shear zone which served as the main conduit for hydrother 
mal fluids.

41

/
/

SYMBOLS
ao-j, ,y/

 SV tour 
^

/

/

49*49 00e

Miles 

Lake

TARBUSH 
MILES L.

Jacobus

Sandybeach Lake

INSET MAP

ANK.SER.SIL

LUNECHOThe style and structural settings of mineralization in the Midas 
occurrence, as well as the Schmidt and Alto-Gardnar occurrences 
in adjacent parts of the belt (Chorlton 1988), suggests that the gold 
potential of the ankeritized, quartz-veined parts of shear zones in 
the southeastern belt is high. The possibilities of shear zones dip 
ping southeast, possessing proximal hanging wall auriferous vein 
stockworks, and/or supplying more distal vein networks might war 
rant consideration in exploration.

VILLBONA

Franciscan

WINDWARD^

ECHO TOWNSHIPWEBB /TOWNSHIP
MCAREE TOWNSHIP-^

LAVAL/TOWNSHIP/

GRAHAM Au 
BOUSQUET N.

GRAHAM 
BOUSQUET Troutfly

Gardnar

STANDON

Sandybeach

MISTANGO SW

Diamond 

Lake

Ministry of
Northern Development
and Mines

Ontario

Mines and Minerals Division 
Ontario Geological Survey

MAP P.3163 

PRECAMBRIAN GEOLOGY

SANDYBEACH LAKE AREA

Scale 1:15840
500m 0.5

HE
1 km

Mile 1/4 1/2 Mile

NTS References: 52 F/15, 16

i"*w* P.3163 f~^,-.^.

secondary, spaced 
fracture cleavage, 
schistosity, or 
crenulation, dip 
indicated, vertical

lineation,
extensional, plunge 
indicated

lineation, crystal 
alignment, mineral 
and plunge 
indicated

lineation, quartz 
rodding, plunge 
indicated

lineation,
intersection, plunge 
indicated

lineation,
crenulation, plunge 
indicated

ABBREVIATIONS

X.
1b,7c

^4r 
i^JrM'*,

66 7C

-Ibavg

V

albitization (also 
present but not indicated 
around Goldlund Mine)

.,.. . . . - ..,. . andalusite

. , . . . . ankenti/ation

. . . , . . . . . . arsenopyrite

. . . . . . . .. . . . . . . . gold

. . . intense calcification, 
commonly accompanied 
by porphyroblastic magne 
tite

ea . . . . . . . . cordierite

CHL-SER-ACT . . . . . melamor- 
phosed alteration charac 
terized by chlorite, actino 
lite, sericite and biotite: lo 
cally with pyrrhotite and/or 
magnetite

cp . . . . . . . . . . .. chalcopyrite

gn . . . . . . . . . . . . . . . . galena

gt .... .... .... .. . garnet

GT-Amph . . . metamorphosed 
alteration characterized by 
abundant amphibole and 
porphyroblastic garnet, 
magnetite arid pyrrhotite

hb . . . ... .. .. . . . hornblende

MA...... magnetic anomaly

me . . . .. .. . . . . .. . malachite

po ............... pyrrhotite
py . . . . .. . . . , . ... .. . , pyrite

qv . . . quartz veins, numerous 

SER .. . . . .. . sericitization

SIL . . . . . . . . . . . . silification

sill . . .. . ........ sillimanite

sp . . . . . . . . . . . . sphalerite

st . . . . . .. .. . . ... . staurolite

tour . . . . . . .. . . ... tourmaline

fracture, dip 
indicated

fold hinge in early 
schistosity and/or 
bedding

refolded told, 
generally Stage 4 
fold oi Stage 3 
hinge, plunge 
indicated

quartz or 
quartz-tourmaline 
vein, dip indicated 
or vertical

aplite dike, dip 
indicated or vertical

mine, exploration 
shaft

outcrop area, small 
outcrop

diamond-drill hole 
(DDH)

pit, trench

gravel pit

1bv

13.

LJJ 
LU 
CC

O

PROPERTIES (See Inset Map)

Amant Gold Mines Limited (1951)
Asarco Exporation Co. of Canada Ltd. (1970)
Beth-Canada Mining Co. (1978-1979); now defunct

Billiton Canada Limited (1984-1985)

Braeswood Explorations Limited (1981)
Bride Echo Lake Mines Limited (1950)

Calder-Bousquet Gold Mines Limited (1951)

Gamine Resources Inc. (1987-1988)

Camreco Inc. (1980-1988)

Canadian Nickel Co. Ltd. (1970-71)
Canadian Pacific Railway Company (1956)
Conecho Mines Limited (1950-1951); incorporated into Con 
solidated Frederick Mines Ltd. 1957: defunct 1962

Consolidated Ansley Gold Mines Limited (1950); name
changed to Ankeno Mines Limited 1951, changed to Bankenc
Mines Limited 1955

Conwest Exploration Company Limited (1950)

Eclund Gold Mines Limited (1951)

EI Pen-Rey Mines Limited (1950)

Fioregold Red Lake Mines Limited (1950)
Frederick Mining ^ Development Limited
changed lo Consolidated Frederick
1962

(1950); name 
ncs Ltd. 1957; defunct
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Geophysical Engineering Limited (19/7); exploration arm 
Teck Corporation Limited
Glatz. Alexander (1985)

Glen Echo Mines Limited (1951)
Goldlund Mines Limited (1973-1980): taken over by Camreco 
Inc. in 1987

23 Graham Bousquet Gold Mines Limited (1951)

24. Grand Crubougamau Mines Limited (1951)

25. Hollinger Mines Ltd. (1978)

26. Inoo Limited (1987-1988)

27. Jolno Resources Ltd. (1980-84)

28. Loydex Resources Inc. (1984-1985)
29 Lun-Echo Gold Mines LimitKd (1950-1951); disbanded in 1969

30. Lunward Gold Mines Limited (1945); name changed to New 
lund Mines Limited 1949

31. Midas Mines Ltd. (1907): now defunct

32 Mistango Consolidated Resources Ltd. (1984)

33. Morton. Coleman (1969)
34. Mosher Long Lac Gold Mines Limited (1947)

35. Newlund Mines Limited (1949-1952, 1972); name changed tc 
Goldlund Mines Limited 1973

36. Norad Resources Limited (1987 1988)

37. Nloranda Exploration Company, Limited (1985): Standon Snow 
ing

38 Nova-Cn Explorations Ltd (1980}

39. Orlac Red Lake Mines Ltd. (1951); name changed to Abbican 
Mines Limited; defunct 1964

40- Pacemaker Petroleums Ltd. (1951); name changed to Abbican 
Mining Limited; defunct 1964

41. Penarroya Canada Limited (1965)

42. Porcupine Peninsular Gold Mines Limited (1950); name 
changed to Brunhurst Mines Limited (1953); incorporated into 
Hydra Explorations Ltd.

43. Rivers Option (1960)

44. Ronayne Explorations Limited (1947); now defunct

45. Selco Mining Corporation Ltd. (1971-78); now Selco Incorpo 
rated

46. Sulpelro Minerals Limited (1981-1984); now Novamin Re 
sources Incorporated

47. Tarbusn Lode Mining Ltd. (1980-1985)

48. Villbona Gold Mines Limited (1950-1951); name changed to 
Avillabona Mines Limited 1953

49. Wilkinson, D. (1976)

50. Windfall Oils S Mines Ltd. (1970-1980); namechangcdto Cam 
reco Inc. 1981

51. Windward Gold Mines Limited (1949-1951); name changed to 
Windfall Oils and Mines Limited 1957; name changed to Cam 
reco Inc. 1981
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LEGEND*
PHANEROZOIC

CENOZOIC 

QUATERNARY 
RECENT

Lake, stream and wetland deposits

PLEISTOCENE
Sand and gravel deposited by glacial outwash, lacus 

trine clay, boulder and clay till

UNCONFORMITY

PRECAMBRIAN 
ARCHEAN

l ATE ARCHEAN

INTRUSIVE ROCKS b

Lamprophyre: sparsely orthoclase-phyric, amphi 
bole-rich, with abundant inclusions of metasedimenta 
ry and metavolcanic rock

Sandybeach Lake Stock: medium grained, horn 
blende biotite granodiorite
1Qa Pink to grey granodiorite with relic! igneous horn 

blende and intact potash feldspar phenocrysts- 
porphyroblasts which overprint a tonalitic meta 
stasis

10b Highly recrystalli/ed, ytey Granodiorite 
10c Granodiorite with pegmatite diKes arid seams

Granitoid Stocks (including Crossecho Lake, Gard 
nar Lake and Basket Lake Stocks): relatively ho 
mogeneous, tonaiite-granodicritc piutons, locally cut 
by profuse aplite
9a Equigranular leucotonaiite to sodic granite 
9b Quartz-phyric leucotonaiite to sodic granite 
9c Granitoid rock with over 50^o aplite 
9d Equigranular to feldspar-phyric granodiorite to 

monzogranite

INTRUSIVE CONTACT

Metapyroxenite

Small Granitoid Bodies, Sheets and Dikes
7a Plagioclase porphyry with very tare, small quartz,

phenocrysts 
7b Quartz-plagioclase porphyry with plagioclase

and quartz phenocrysts 
7c Fine-grained feldspar porphyry to fine-grained

1rondhjemite,-with abundant fine plagioclase and
sparse hornblende and biotite phenocrysts 

7d Medium-grained tonalite sheets 
7e Biotite and biotitp-muscovite leucogranite and

pegmatite sheets, locally garneliterous

INTRi/SMt CONTACT

METASEDIMENTARY, METAVOLCANIC AND RELATED 
ROCKS6

MINNITAKI GROUP (5-6)

Metasedimentary Rocks, Minor Felsic Volcanoclas- 
tic and Mafic Metavolcanic Rocks, Metasedimenta 
ry Migmatite
6a Well-bedded metawacke, locally containing an 

dalusite, garnet, staurolite and cordierite porphy 
roblasts

6b Well-bedded quartzofeldspathic metasandstone 
and metasiltstone with abundant volcanic quartz 
and feldspar crystals

6c Massive metamorphosed feldspathic ashflow and 
crystal-lithic tuff

6d Mafic metavolcanic flow, amphibolite
6d ! Amphibolite dike
6e Massive to well-bedded, ferruginous, feldspathic 

wacke
Gf Chert and magnetitic chert interbedded with am 

phibolitic and/or commonly garnetiferous meta 
wacke, or argillite and quartzofeldspathic wacke

6g Migmatite, mainly tonalitic agmatite
6s Intense schistosity

Ironstone
5a Well banded, lean, magnetic chert with inter 

bedded intraformational breccia; locally contains 
pyrrhotite and secondary pyrite

5b Laminated magnetite- and amphibole-rich iron 
stone

NEEPAWA GROUP fi 4)

Mafic to Intermediate Subvolcanic Intrusions0
4a Massive, fine-grained metagabbro
4b Massive, fine-grained metagabbro with altered 

subophitic clinopyroxene or hornblende pheno- 
crysls

4c Massive, fine-grained metagabbro with coarse 
plagioclase phenocrysts

4d Rhythmically layered, fine-grained metagabbro
4e Light weathering, fine-grained, feldspathic, meta 

diorite to sparsely quartz-phyric metatonalite with 
granophyric texture

4f Hornblende metadiorite rich in lathy matrix pla 
gioclase, and marginally hornblende-phyric

4g Fine-grained metapyroxenite
4s Intense schistosity

Predominantly Intermediate, Mafic to Felsic Meta 
volcanic Rocks Characterized by Prominent Horn 
blende, Clinopyroxene and Plagioclase Pheno 
crysts and Crystal Clasts (Upper Neepawa Group}
3a Hornblende and feldspar-phyric meta-andesite to 

metadacite

3b Unsorted or crudely sorted pyroclastic breccia
with feldspar and hornblende phyric clasts of
granule to boulder size 

3c Bedded ash-tuff to tuff-breccia with feldspar and
hornblende-phyric clasts 

3d Massive metabasalt or meta-andesite, pilotaxitic
to trachytic texture 

3e Pyroclastic rock consisting mainly of meta-ande-
site-basaltic clasts in meta-andesitic-basaltic
matrix 

3s Intense schistosity

UNCONFORMITY TO DISCONFORMITY

Felsic Metavolcanic Rocks'*
2a Quartz and locally feldspar-phyric rhyolite with 

local flow banding and felsic lenses
2b Feldspar- and quartz-phyric dacite and rhyodacite
2c Quartz- and feldspar-rich crystal tuff, massive or 

crudely bedded; may be equivalent to unit 6c
2d Ashflow, containing feldspar-phyric dacite clasts 

and mafic volcanic or amphibolite clasts
2e Tectonically banded, quartzofeldspathic gneiss 

containing layers enriched in garnet porphyro 
blasts, amphibole porphyroblasts, and profuse, 
porphyroblastic garnet in an amphibolitic matrix

2f Tuffs consisting mainly of spherulites, with subor 
dinate aphanitic felsite bands and clasts, broken 
lithophysae and feldspar crystal clasts; common 
ly associated with the mafic variolites

2cj Pyrrholite-rich ironstone, may contain metavol 
canic clasts and be intimately associated with 
bedded fragmental spherulitic felsic rocks

2s Intense schistosity

Mafic Metavolcanic Rocksd
1 a Massive phaneritic metabasalt
Ib Pillowed metabasalt, pillow breccia, hyaloclas 

tite, and How-top breccia
le Vesicular metabasalt
1d Scoriaceous metabasalt, generally with small 

pillows and pillow breccia
1e Interflow volcaniclastic rocks, mainly laminated 

chloritic and siliceous tuff, chert, magnetite iron 
formation

if Lapilli tuff, angular, white aphanitic fragments
1g Plagioclase-phyric metabasalt or meta-andesite, 

massive nr pillowed flows
1v Variolitic metabasalt, massive and pillowed
1s Intense schistosity
a This is a field legend and may be changed as a 

result of subsequent laboratory investigations.
b Age relationships are not implied by order of ap 

pearance on legend except where contacts are 
noted.

c May in port be extrusive.

d Lower Neepawa Group west of, and Southern 
Metavotcanic Belt east of the shear zone along 
the east of Sandybeacn Lake and Minnitaki Lake.

The letter "c" preceding a code refers to data com 
piled from Berger, McMillan, and Butler (1987) or 
Berger, Stephenson, and Jeffrey (1988), and un 
published company maps and reports covering 
the northeast part of the map area.

The letter "d" preceding a code refers to data com 
piled from diamond drill /ogs filed for asses 
sment work credits.


