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RUTTAN GROUP
Highly strained mafic rocks of unknown origin

18 a) amygdaloidal
Felsic rocks of unknown origin
9 a) fine grained
b) breccia
8 Powder Magazine Formation

a) felsic to intermediate wacke, siltstone

b) mafic to intermediate wacke, siltstone

¢) heterolithologic pebbly conglomerate,
conglomerate

d) mafic breccia

Mine Sequence

- Massive sulphide

Rhyolite tuff and interlayered chemical
sediment with disseminated pyrrhotite,
pyrite, chalcopyrite

7b

Fine grained quartzo-feldspathic rocks

&~ mainly derived from felsic volcanic rocks

Plagioclase-phyric andesite
a) pillowed, amygdaloidal
b) tuff, lapilli tuff
¢) breccia

5 | Aphyric andesite: gas cavities

4 Microcline rhyolite

Intermediate volcaniclastic rocks
a) breccia

Pyroxene-phyric basalt
a) breccia

1 Mine basalt: aphyric, pillowed (p), massive
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b) anthophyllite, garnet, chlorite +cordierite,

magnetite, pyrite, pyrrhotite

¢) cordierite, chlorite +andalusite, biotite,

garnet, staurolite, magnetite
d) garnet, chlorite +biotite, amphibole

e) staurolite, biotite, andalusite +chlorite,

plagioclase
f) magnetite blastesis
Silicification
a) pervasive

b) patchy
¢) fracture controlled

Epidotization
a) ribbons
b) ovoid and irregular masses
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Anomaly ALTERATION
Several alteration types present are categorized by variations in metamorphic mineral assemblages and
S morphologies. In general they can be divided morphologically into: a) semi-conformable alteration, which includes
By epidotization, silicification, amphibole blastesis and quartz-microcline alteration, and b) discordant alteration, which includes
e Fe-Mg-sulphide, sericite and microcline-quartz-sulphide alteration. Evidence indicating that these alteration zones are a
product of syn-volcanic hydrothermal activity includes the fact that the semi-conformable alteration is commonly controlled
by zones of primary permeability, such as flow tops, or spatially associated with the early diorite sills. In the case of the
discordant alteration, is restricted to the footwall stratigraphy to the Ruttan deposit. Neither the plagioclase porphyry
sill/dykes or the later zoned plutons are affected by these alteration types.
Semi-conformable Alteration
Semi-conformable quartz-epidote-sulphide alteration occurs in the deeper footwall (1500 m below the mine horizon)
within the lowest exposed sections of the Mine basalt (Unit 1), in the pyroxene-phyric basalt (Unit 2), plagioclase-phyric
andesite (Unit 6), diorite sills (Unit 11) and is associated with a zone of silicification in the hangingwall (Unit 8). The
alteration is patchy in the Mine basalts and commeonly is concentrated within interpillow areas. Extensive epidote alteration
in the pyroxene-phyric basalts is ubiquitous and occurs as amoeboid domains up to 30 cm in diometer that comprise 5-15%
of the outcrop. In the more massive parts of flows there are abundant laterally extensive, 3 to 5 cm wide epidosite ribbons
every 10-20 cm. Within these epidote-rich zones are relict homblende porphyroblasts. Minor sulphide occurs along S1
planes, as irregular sulphide stringers and fine disseminations. Epidote alteration in the Unit 8 epiclastic strata, particularly
at the contact between the lower wacke-dominated and upper breccia-dominated parts (8b, 8¢) is present as open space
filings. Diorite intrusions are variably altered, containing 15 to 30%, 110 2 cm epidote pods.

Semi-conformable zones of silicification are situated at various stratigraphic levels and locally are spatially controlled
by dicrite sills or microcline-quartz alteration zones. Along the Mine basalt, pyroxene-phyric basalt (Units 1-2) contact are
intense zones of patchy and fracture-controlled silicification. The pervasively altered domains consist of g white weathering
bleached white quartz, acicular amphibole, garnet rock. The rocks are locally striped with less altered basaltic domains
alternating with the bleached zones. Semi-conformable fracture controlled and patchy pervasive silicification within the
plagioclase-phyric andesite is spatially associated with the microcline-quartz alteration zones. Silicified andesite is a
whitish-brown weathering feldspar-bearing rock with 20% fine acicular amphibole needles that is similar in appearance to
the intermediate volcaniclastic rocks (Unit 3).

In the hangingwall of the deposit (Unit 8) are semi-conformable silicification zones along the wacke-breccia (8b-8¢)
contact, the Mine Sequence contact (Unit 7-8) and along the margins of the epidotized diorite sills. Above the
microcline-quartz alteration zones, fracture-controlled silicification strongly affects the epiclastic rocks. Amphibole biastesis
is common in Unit 8 west of DDH Lake adjacent to diorite. The silicification and amphibole alteration appears stripey. Black
2-5 cm wide amphibole (60-80%), quartz,(10-25%) and garnet (1-15%) bands alternate with bands 10-40 cm wide of
bleached orangy. buff grey, sugary textured silicified wacke with minor acicular homblende and garnet. Amphibole alteration
occurs as, bedding parallel ribbons, fractures that are oblique to bedding, thin rims on epidosite pods and as iregular biack
clots.

14a ! Discordant Alteration

The ferromagnesium alteration zone in the immediate Ruttan mine area is typical for disconformable pipes below
deformed volcanogenic massive sulphide deposits metamorphosed to middlie amphibolite grade, such as Winston Lake
(Severin et al., 1990) and Geco (Manitouwadge) (Williams et al., 1990). At Ruttan there is an extreme diversity of alteration
assemblages (Ames et al., 1990; Ames, 1991). The complexities of the spatial distribution of the assemblages are shown
from drillcore on the east side of the open pit. In general, the West Anomaly contains cordierite-anthophyllite rocks and to
the east cordierite-chlorite-biotite assemblages dominate. Extensive talc zones occur in the footwall of the West and East

........................... Lenses. These talc zones envelop, or occur within the copper-rich zones, and are situated at the base of stratigraphically

------------ . higher zinc and copper orebodies. In the East ore Lenses talc-rich zones extend 75m into the footwall and are up to 35 m wide.
1 43. The chalcopyrite-talc stringer zone is transposed parallel to the orebodies.
...... Staurolite-biotite zones occur in the hangingwall and deep in the footwall, below the chlorite-cordierite, talc or
___________________ anthopyllite-cordiierite zones. Alternating lensoid alteration zones, each 10-35 m wide, of chlorite-cordierite and
""""""""""""" staurolite-biotite comprise the immediate hangingwall stratigraphy. At the top of the mine sequence are a series of narrow

sericite-galena-sphalerite-gahnite zones less than 10m from the contact between the altered rocks in the hangingwall to
the ore and the overlying Unit 8 mafic wacke.

Sericitization occurs on the outer fringe of the ferromagnesium alteration pipe east of the open pit and in the West
Anomaly. Brown cordierite is characteristic of the sericite-rich assemblages in the footwall to the deposit. Coarse-grained
sericite is also present as vug fillings in the microcline-quartz alteration zone.

Microcline - quartz alteration is found in felsic rocks laterally equivalent to the Cu-Zn deposit on the eastern fringe
of the deposit in the Powder Magazine area and two kilometres to the northeast in the distal mineralized rhyolite tuff (Unit
7b) of the Mine Sequence. Microcline-quartz alteration also occurs in a white weathering disconformable felsic plug, 425
x 100 m immediately below the mine horizon (7b). This alteration is mappable as two types: orthogonal microcline veins
and quartz stockwork with amoeboid microcline patches. The 2 cm wide orthogonal extensional veins weather in relief, and
contain §0-60%, 2 mm cream-white microcline porphyroblasts (GSC-3-7, Ames et al., 1990). Veins comprise 70% of the

56°28' - outcrop in the southern half of the zone. An arsenopyrite-gold vein crosscuts this alteration zone. The microcline-quartz
alteration is not auriferous. The stockwork type is found dominantly in the northern half of the zone and contains a fine
latticework of quartz-filled fractures. It is generally microcline-poor with 5% amoeboid iregular microcline patches and
contains minor garnet, magnetite and sulphide and 10-15%, 2-4 cm vugs partially filled with coarse sericite.
STRUCTURE AND METAMORPHISM

Based on the coarse-grained metamorphic mineral assemblages present in the discordant footwall alteration zone,
the Ruttan Group has been metamorphosed to midadle amphibolite facies. These metamorphosed hydrothermal
assemblages may give artificially high regional metamorpic temperatures due to anomalous concentrations of frace elements
in the original mineral assemblages (Zaleski et al., 1991). The map area can be divided info two structural domains:
Domain 1 includes the Ruttan mine and exposures to the northeast whereas Domain 2 encompasses a southwest tapering

DESCRI pTIVE NOTES at the base of the sequence. Fragment types include scoreaceous mafic, feldspar -phyric epidotized mafic, angular light wedge of supracrustal rocks south of the tailings pond.
INTRODUCTION grey feldspar-bearing amygdaloidal volcanic, aphyric basalt, hornblende-phyric basalt and angular feldspar-phyric felsic In Domain 1, the Ruttan deposit and associated southeast facing succession contain a penetrative fabric S

A 1:5000 scale geological mapping program was initiated by the Geological Survey of Canada in 1990 to define the volcanic. Many are monolithic with cognate clasts. subparaiiel to bedding at 060°/85° (all measurements using the right hand rule). Rare mesoscopic folds in Unit 8 are
depositional environment of the Ruttan volcanogenic massive sulphide (VMS) deposit. The project is a component of the Above the microcline altered rocks (Unit 5) massive plagioclase-phyric andesite dominates with minor lapilli tuff and Z-shaped, with one limb commonly fruncated, and S defining the axial planar foliation. Preliminary investigations
Exploration Science and Technology Initiative (EXTECH), a five year multidisciplinary program by the Geological Survey breccia and rare distinct pillow forms. The massive andesites typically contain, numerous epidote pods up to 40 cm across, underground discovered more minor, Z-shaped Fj folds, with a trend and plunge pardllel to that of the orebodies
of Canada fo develop integrated databases for base metal camps. The Ruttan EXTECH program was wholly funded by iregularly distributed 30%, 2-5 mm plagioclase phenocrysts and 2%, 4 mm to 20 mm quartz filled amygdales and gas (130°/60°SE). Over the domain area changes in, the orientation of the trend of the F, fold axis in Unit 8 and the stretching
the GSC in 1989-90, and partially funded by the Canada-Manitoba Mineral Development program in 1991-2, cavities. One exposure of pillowed andesite (Unit 6a) was observed immediately below the Mine Sequence felsic tuff (Unit 7b) direction of amygdales in the andesites and basalts are consistent with another phase of deformation gently folding F; into

The Ruttan Mine is 22 km easst of the town of Leaf Rapids in north-central Manitoba, and was developed on a 72 million on the trail. The pillows are ovoid, amygdaloidal (4mm in diameter), have selvages 2-4 cm wide and contain 5-10 cm to the map scale asymmetric fold pattem. The gentle folding event represents F3 that is plunging 60°-80° to the SE. The
fonne VMS deposit, of which 57 million tonnes grading 1.27%Cu, 1.37% Zn, 0.56 g/t Au, 10.89 g/t Ag (A. Gottzman, pers. 20 cm epidosite cores. Plagioclase phenocrysts are 2-6 mm in diameter and comprise 25-35% volumetrically. Locally gas warping of the stratigraphy into parallelism with the Vol Fault along the north edge of the map sheet may indicate ductile
comm.) is considered economically recoverable. The Ruttan deposit is the fifth largest known volcanogenic massive cavities reach 2.5 cm across. deformation of the strata during a period of post F; strike-slip movement along this lineament. A secondary penetrative
sulphide depositin Canada, with respect to contained sulphide. foliation (S,) is developed in the mine basalts in the northeast with a mean attitude of 053°/77°SE. S,is not axial planar

The geological investigation encompasses an area approximately 10 x 3 km at 1:5000 scale, with selected areas mapped Unit 7: Mine Sequence to the gentle folding event and is oblique to the general frend of the Vol Fault. The relationship of Syto Fsis not clear at
atf 1:250 and 1:500 scales. In conjunction with the surface study over 8000 m of drill core from the mine area were The Mine Sequence is divided into three subunits: a) Massive sulphide b) rhyolite tuff and c) quartzo-feldspathic present.
re-logged and sampled, and observations were carried out on several underground exposures in the mine. The base map rocks . Subunit 7a defines 8 ore zones within the Ruttan deposit, and they are grouped info the East Lenses, West Lenses A series of northeasterly trending shear zones that crosscut the Ruttan Group include a 2 m wide sinistral shear
was compiled from a combination of airphoto enlargements (obtained from Airquest Resource Surveys Ltd and were flown and the West Anomaly. The massive sulphide lenses are hosted by mine rhyolite (Speakman et al., 1982, Ames, 1991), (050°/80°SE) that crosscuts the Unit 4 microcline altered rhyolite. The North Wall shear (070°/80°SE) is a post Fy, high angle
for HBED at 1:5000 scale in 1988 and 1:15000 in 1985) and from enlargement of a 1:50,000 topographic map (64B/5). which includes Subunits 7b and 7c. Individual lenses are intensely deformed yet compositionally zoned, with a copper-rich reverse fault with south side up as indicated by the flexure of foliation in the shear zone on the wesf-northwest side of the
All of the rock units in the study area have undergone regional metamorphism, and therefore the prefix ‘meta’ is inferred stratigraphic base and zinc-rich silver-bearing tops. The massive sulphide lenses also contain up to 860 ppm As and 13000 open pit. Within Unit 8, the fault swings north to parallel stratigraphy, possibly becoming a bedding plane structure.
in the following lithostratigraphic descriptions. PpPb Hg (Speakman et al., 1982). In domain 2 the stratigraphy, principal schistosity and shear zones are parallel at 030°/75° SE. The age relationships of the
East of the mine, subunit 7b consists of up to 10 m of massive to finely laminated, quartz and/or feldspar -phyric to aphyric fabrics between the two domains is uncertain. In Domain 1 the Brehaut Lake pluton contains angular randomly oriented
GENERAL GEOLOGY rhyolite volcaniclastic rocks and has been observed in three localities: a) the eastern open pit,b) 50 m west of the Powder xenoliths with a pre-existing schistosity (S ). In Domain 2 the xenoliths within the border phase of the Brehaut Pluton are

The Ruttan deposit is hosted by the Ruttan Group volcanic rocks of the 75 km long by 35 km wide, east-west frending Magazine road and c) the best cross-section through the unit is where a series of exposures are stripped 2400 to 3500 m strained and flattened parallel to the penetrative fabric in the supracrustal rocks. The parallelism of fabrics in Domain 2
Proterozoic Rusty Lake belt. The belt is the youngest volcanic domain within the juvenile core of the Trans-Hudson Orogen northeast of the open pit. The lower contact, is conformable and sharp against underlying Unit 6 andesite volcaniclastics in indicates that it has undergone a higher degree of strain. The Brehaut Lake plutonism occurred post-F1 and pre-Domain 2
(Hoffman, 1988), with a U/Pb zircon date of subaerial rhyolite flows at 1878 £3 Ma (Baldwin et al., 1987). the northeast and at the eastern pit is gradational with intensely Fe-Mg altered felsic rocks. In both localities the conformable, deformation.

The regional geclogy was mapped initially by Alcock (1921), Wright (1953), Burwash (1962), Milligan (1964), Pearse (1964) upper contact is gradational, with interlayering over 1 to 2 m with the overlying Unit 8 mafic wacke in the northeast. Where
and at the time of the mine discovery Steeves and Lamb (1972). Parts of the belt were re-mapped by the Manitoba Mines observed along the east shoulder of the open pit the recognizable subunit is 30 cm of very fine-grained, sulphide stained, CONCLUSIONS AND IMPLICATIONS FOR EXPLORATION
Branch from 1978 to 1982, with the major part of the central Rusty Lake volcanic belt re-mapped at 1:20,000 scale by gametiferous tuff that can be traced by driling 300 m northeast to the headframe. 700 m northeast of the open pif the subunit Detailed mapping of the stratigraphy hosting the Ruttan VMS deposit indicates that sulphide deposition took place
Baldwin (1988), the eastern part by Zwanzig (1982), and the region north and west of the Vol Fault by Bailes and Syme is infermittenty exposed over a 200 m strike length. The upper contact is truncated by a quartz-plagioclase porphyry (Unit 13) at a major stratigraphic  break between depositional cycles. The footwdll stratigraphy is dominated by a sequence of arc
(1982). Detailed (1:10,000 ) observations of the Karsakuwigamak block were completed by Baldwin (1987). sill and the lower confact infruded by feldspar porphyry (Unit 12). Here the buff white weathering rhyolite tuff is interlayered tholeiitic eruptive events during which there was a change from mafic through intermediate to felsic volcanism. Lateral
The Rusty Lake belt consists of a number of supracrustal segments separated by synvolcanic to synkinematic intrusions with less than 5% mafic wacke, and is strongly altered to a microcline-quartz assemblage similar to that observed in Unit 4 changes in stratigraphy and paleo-transport indicators suggest a northeast source direction. A thick sequence of dominantly
ranging from granite through quartz monzonite and granodiorite to gablbro. The central part is divided by Baldwin (1988) Unit 7 is not exposed again until 2200 m northeast of the open pif. From here to the edge of the mapsheet massive basalt flows overlain by a thin sequence of andesite tuffs which is stratigraphically contemporaneous with a mixed
info four, fault-bounded structural blocks (Ruttan, Northern, Karsakuwigamak and Eastern), with no apparent stratigraphic northeast of DDH Lake the Mine Sequence forms a semi-continuous unit. Itis 7 o 10 m wide, steeply dipping and is sequence of volcaniclastics and lavas. The wedging out of the intermediate volcaniclastic Unit 3, and truncation of Units
correlation between them. The Northern Block is dominated by epiclastic units with minor iron formation, the Ruttan and laterally discontinuous. To the southeast, the footwall plagioclase-phyric andesite and hangingwall mafic wacke are 4 to 6 against the Mine Sequence suggests that during the later stages of arc tholeiite volcanism a basin formed partially
Eastern Blocks by mafic volcanics and subordinate felsic volcanic and volcaniclastic units, and the Karsakuwigamak Block conformably in contact. The basal member, 3-4 m wide is a rusty white weathering, finely bedded, quartz-phyric rhyolite controlled by a synvolcanic growth fault. Whereas a small thyolite plug formed along the north margin of the fault-bounded
by felsic volcanic flows and volcaniclastics. Whereas the formations in the first three blocks represent submarine deposition, tuff with 10-15%, 1 to 2 mm quartz and 5 to 10% garnet interlayered with minor, discontinuous, finely laminated mafic depression (Unit 4), the basin itself filled with volcaniclastic material. Very little textural evidence as to the nature of the
the rocks in the Karsakuwigamak Block are principally subaerial (Baldwin, 1988). The supracrustal rocks are affected by sediment. The middle member is a 3 to 4 m wide, massive rusty white weathering quartz phyric and aphyric tuff. Magnetite, intfermediate volcaniclastics has been found to date, but the sequence of normally and reverse-graded andesite tuffs along
multi-phase deformation, with early isoclinal folding identified in several blocks. Regional metamorphic grade ranges from pyrite, pyrrhotite, barite, sphalerite and chalcopyrite comprise §%. The upper member is gradational with the overlying mafic strike (Unit 6¢) suggests that subagueous pyroclastic flows were generated at this time.
greenschist to middle amphibolite nearer the margins of the belt. wackes and consists of 1.6 m of normally graded beds that are quartz- and feldspar-phyric with fine-grained, white The massive sulphide lenses of the Ruttan deposit were generated within this volcanic depression during the period
The Ruttan Mine area is within the Ruttan structural block, and situated on the northern of two opposite-facing homoclinal weathering, aphyric ash tops. of felsic eruptive activity that marks the top of the volcanic sequence. Extensive, semi-conformable alteration of the footwall
sequences (Baldwin, 1988) separafed by a granite pluton. Supracrustal rocks hosting the Ruttan deposit are bounded on Subunit 7¢ is observed only along the northwest side of the open pit and is a quartz-feldpar-biotite schist with patchy stratigraphy and the cross-cutting, discordant alteration pipe below the deposit suggests that large parts of the volcanic
three sides by the Comer Lake pluton and Brehaut Lake pluton, and the strafigraphy is partially truncated by the Vol Fault concentrations of sericite (30%) and amphibole (20%). It contains mesocratic fragments with an intermediate composition. sequence were involved in the hydrothermal system that generated the deposit. The presence of disssminated base-metal
fo the north. The supracrustal stratigraphy is poorly exposed, with less than 20% exposure consisting of moss-covered The stratigraphic relationship of this subunit is not well understood. sulphides in the felsic Mine Sequence for several thousand metres along strike from the deposit, and the intense, discordant
outcrop. microcline-quartz alteration along the north edge of the paleo-basin indicates that hydrothermal discharge was not restricted
Unit 8: Powderhouse Magazine Formation to the deposit site. Microcline-quartz alferation in felsic rocks laterally equivalent fo the Cu-zn deposit on the sastemn finge
STRATIGRAPHY The Powder Magazine (PM) Formation Is a sequence of fine- (Subunit 8b) to coarse-grained (Subunits 8c-d), well of the deposit and the discordant plug may represent a fossil adularia-sericite type epithermal system that possibly
Ruttan Group layered mafic epiclastic rocks with pockets of intermediate to felsic wackes (Subunit 8a) (possible channel deposits), with developed in a shallow water environment. The two microcline-quartz alteration zones formed either contemporaneously
Unit 1: Mine Basalt minor intermediate lava flows. The unit reaches over 1000 m thick, but is truncated in the hangingwall by the Corner Lake with the base metal deposit from the same hydrothermal system or coincidentally as a later mineralizing episode.

The strafigraphicaily lowest unit preserved in the Ruttan area is a, > 800 m thick sequence of massive to sparsely Pluton to the east and south. Its lower contact is conformable with the Mine Sequence stratigraphy (Unit 7). The fragments The cessation of active volcanism is marked by the generation of thick accumulations of epiclastic material to form
pillowed aphyric basalt. The true thickness of the unit is unknown as it is terminated by the Brehaut Lake pluton. The pluton are all volcanic with minor epiclastic fragments and are matrix-supported. The matrix is feldspar-rich and may contain detrital Unit 8. Whereas the development of a large hydrothermal system requires the scale of heat flow generated by a cooling
intrudes the stratigraphy at an oblique angle thereby exposing a thicker sequence of footwall stratigraphy to the northeast quartz. The PM Formation has lateral and vertical compositional and morphological changes. volcanic pile and associated high level intrusions, the development of a large massive sulphide deposit requires a period
of the mine. To the northeast the unit is truncated by the Vol Fault. The Mine Basalt is dominanted by massive featureless Immediiately northeast of the open pit, the unitis a coarsening-upward sequence, with a lower fine-grained base, up to of relative quiessence. The coarsening-upwards sequence and northeast fransport direction in the hangingwall PM
aphyric basalt that weathers dark grey green, locally dark green and the fresh surface is typically dark grey. It also contains 150 m thick, dominated by well bedded wacke and siltstone intercalated with minor feldspar-hornblende -phyric mafic and Formation suggests the growth of a volcanic constructional feature to the north and east, With the abundance of coarse
minor (<5%) sparsely feldspar-phyric basalt with scoreacous fragments, mafic lapilli tuff with felsic fragments in a basaltic dacite flows; the upper coarser sequence, greater than 100 m is composed of monaiithic to heterolithologic pebble and felsic material in the breccias, the unit may represent basin infill off the margin of the subaerial Karsakuwigomak felsic
matrix and sparsely hormblende -phyric basalt. Primary volcanic features preserved include 1-3 mm amygdales, massive cobble breccias. The fine-grained lower part is typified by turbiditic sequences tens of centimetres in thickness, consisting of complex. The spatial association of silicification within Unit 8 epiclastic rocks and intruded diorite sills indicates that even

REFERENCES flows with flow top breccia and rare pillowed flows and hyaloclastite. Pillows are typically less than 0.5 m, with thin selvages ABE and AE beds. Minor, discontinuous lenses of pebble and cobble breccia are present, with sub-rounded fragments of small heat sources within water-charged strata can result in element redistribution and possible metal-leaching.
less than 2 cm and epidosite pods in the cores. Interpillow material consists of chiorite, quartz and/or amphibole, and is feldspar-phyric basalt and dacite, with minor aphyric to feldspar-homblende -phyric and amygdaloidal basalt, and some
; ! locally sulphidic. subangular felsic fragments present. Numerous stratigraphic facing indicators such as graded bedding, rip-up clasts, load New maijor contributions from the geological mapping are:
Alcock, F.J. : , Manitoon Energy and Mines,, . . , casts, scour and flame structures indicate a southeast younging direction, and a general transport direction from the 1 The Ruttan deposit is located within rhyolite at a major lithological and geochemical contact with a footwall sequence
1921: Rat River route from Threepoint Lake to Southern Indian Lake, 1986: Bedrock geology compilation map series, 1:25000, NTS 648 Unit 2: Pyroxene-phyric Basalt northeast. dominated by arc tholeiitic basalt and andesite and is overlain by a thick sequence of epiclastic rocks. Good base metal
Manitoba; Geological Survey of Canada, Summary Report 1920, -Uhiman Lake. The 250m thick pyroxene-phyric basalt is composed of narrow 15 cm to 2 m wide, fine to coarse-grained massive The upper unit is coarser, has thicker beds that are less than 20 m wide and is composed of heterolithologic potential exists along this major contact in the northeastern portion of the Ruttan block, east of the Comer Lake Pluton and
Part C, p. 6-12. e flows that weather dark greenish black and are dark grey green on the fresh surface. Amphibole porphyroblasts after breccias with minor monolithic and bimodal beds. The fragment population is dominated by angular and subangular in other similar settings in the Rusty Lake volcanic belt.
Milligan, G.C. ; ; pyroxene vary from 2 mm to 1 cm and modal estimates average 25-30%, with a maximum of 70%. On individual outcrops feldspar-, and/or quartz- phyric or aphyric felsic fragments with subordinate mafic fragments of similar composition to those
Ames, D.E. : - : 1964: Geology of the Earp Lake area (West Half), Manitoba; Manitoba the size and abundance of phenocrysts is highly variable. Thin layers (< 50 cm) of feldspar- phyric, aphyric, and in the Underlying unit. These coarse units scour into the underlying finer units fruncating bedding contacts. 2) The extension of the Ruttan mine horizon was discovered in two localities northeast of the open pit and defined as
1991: The Ruttan Cu-Zn deposit and depositional environment: an Mines Branch, Publication 61-2, 15p. pyroxene-feldspar-phyric basaltic material are a minor component of this unit. A pyroxene-phyric heterolithologic mafic The unit was emplaced as debris flows. sulphidized rhyolite tuff containing pyrrhotite, pyrite, barite, sphalerite and chalcopyrite, Anomalous mercury in till and
update; in Manitoba Energy and Mines, Minerals Division, brecciais exposed in the southwest and is laterally contemnporaneous with the pyroxene-phyric flows. It is matrix supported, West of DDH Lake the coarse upper part of the unit contains some clast-supported breccias with angular lithogeochemical surveys are good exploration targets for this critical sequence.
Report of Activities 1991, p. 106-107 Pearse, G. i . closely packed with angular, cobble-size fragments of feldspar-phyric, pyroxene-phyric and pyroxene- feldspar -phyric basait, feldspar-phyric dacite fragments and subrounded fo subangular mafic and felsic fragments. The breccias in this area are
' 1964: Geology of the Pemichigamau Lake area (East Half), Manitoba; with subordinate lapilli-sized fragments, including some scoria. generally more mafic and thicker than those further south but are intercalated with minor well bedded wacke. 3) Microcline-quartz alferation zones with crosscutting sulphide/quartz veins are candidates for gold mineralization, The
Ames, D.E., Scpa}es, J.S. and Franklin, .JM ' Manitoba Mines Branch, Publication 61-3, 16 p. There are a number of units directly overlying the upper contact to the Unit 2 pyroxene-phyric flows. Immediately presence of this microcline-quartz alteration zone peripheral to and in close proximity to the mercury-rich Ruftan VMS
1990: Preliminary repgrt on the ggologlcal setting of the Rut‘tan ; : : northeast of the Ruttan deposit Unit 2 is overlain by volcaniclastic rocks of intermediate composition (Unit 3). Along strike Unit 9: Felsic Rocks of Unknown Origin deposit possibly defines an unusual VMS environment transitional between subaerial epithermal alteration zones and
base metal deposit and associated hydrothermal alteration, Severin, P.W.A,, Balint, F. and Sim, R. 4 : to the northeast from Unit 3 are several small exposures of a microcline-quartz rock (Unit 4). North and northwest of DDH Infensely altered and deformed felsic rocks exposed for 100 m south of the tailings pond may be of either epiclastic supmarine seafloor deposits. This unconventional association of mineralization styles suggests a shallow water environment
Rusty Lake volcanic belt, Manitoba (NTS 64B/5); in Manitoba 1990: Geological setting of the Winston Lake massive sulphide Lake Unit 2is overlain by Unit 5 aphyric andesite flows, which further south are underlain by more Unit 4 quartz-microcline or volcanic origin. They are covered by mine tailings to the west, and are in contact with recognizable Unit 8 epiciastic strata of deposition.
Energy and Mines, Minerals Division, Report of Activities deposit; in IAGOD Field Trip Guidebook 9, Mineral Deposits in and asequence of layered plagioclase-phyric andesite volcaniclastics (Unit 6). The complex interlayering of units west to the east. They weather whitish grey, are massive to thinly laminated and have variable quartz to feldspar ratios. The
1990, p. 178-186. the Western Superior Province, Ontario; Geological Survey of of DDH Lake, and the abrupt termination of some of these unifs against overlying strata suggests that this was a centre metamorphic mineral assemblage is quartz, feldspar, biotite, horblende, garnet, magnetite, pyrite and pyrrhotite. Acicular
il Al e £ Canada OF 2164, p. 58-73. for synvolcanic faulting. hornblende occurs in 3 cm clots, and garnet-quartz pods up to 5cm are rotated in the foliation. Garnet also occurs in veins.
ailes, A.H. and Syme, E.C.
1982: Rusty Lake area; in Manitoba MRD, Report of Field Activities Speakman, D.S. and Chornoby, P.J., Haystead, B.C.W, lHolmels, G.F. Unit 3: Intermediate Volcaniclastics Unit 10: Mafic Rocks of Unknown Origin
1982, p. 15. 1982: Geology of the Ruttan Deposit, Northern Manitoba., n Infermediiate volcaniclastic rocks overlie Unit 2 breccia and are poorly exposed. They are interlayered with partially Four hundred metres southwest along strike from Unit 9 is a well foliated, fine-grained. aphyric mafic rock with 2
; Precambrian Sulphide Deposits, H.S. Robinson Memorial to pervasively silicified, sparsely feldspar -phyric and aphyric amygdaloidal basalt that may be equivalent to the Unit 1 strata. to 10 mm rounded quartz domains that may represent amygdales in a mafic volcanic or detritus in a mafic wacke. The unit
Baldwin, D.A. Volume, Editied by R.W. Hutchinson, C.D. Spence and J.M. The intermediate rocks are altered, well foliated, beige-brown weathering with 10-15% acicular hornblende and 20% biotite is bound to the west by an apophyse of the Brehaut Pluton, to the north by tailings, to the south by the Corner Lake Pluton
1987: Physical volcanology of the northwest segment of the , Franklin, Geological Association of Canada Special Paper in a feldspar-rich (25-40%), quartz-bearing matrix. They are massive to fragmental, containing 1 to 3 cm angular white felsic and is in contact fo the west with Unit 8. The rocks are variably silicified and contain local concentrations of magnetite and ACKNOWLEDGEMENTS
Karsakuwigamak Slock, Prqtero;orc Rusty Lake metavolc;nlc 25, p. 525-555. fragments, plus subrounded, black mafic fragments. Crosscutting homblende-filled fractures are cored with sulphide and gamnet porphyroblasts.
?fr:t;') S;giz?)‘hﬁzrg;?ba. University of Manitoba, Ph.D. thesis St WA e o have bleached rims. Centimetre-sized chlorite-gamet patches and homblende pods are minor. G Rl A very special thanks to Elizabeth Hillary for digitizing the geology in autocad and
1972: Issett-Opachuanau-Pemichigamau-Earp Lakes area; Manitoba Unit 4: Microcline-rich rhyolite Units 11, 12, 13: Sills and Dykes 1o Mgrlo Hucon for. praducing _th.ls colour_ed . Y¥e would like 1o th'f’”k fitisons .Bay
1988: Geology of the Southern Part of the Rusty Lake Volcanic Mines Branch, Publication 71-2F, 56p. A microcline-rich rhyolite unit is intermittently present above Unit 2 and above Unit 6c. In the latter stratigraphic position The voleano-sedimentary sequence hosting the Ruttan deposit is cross-cut by several generations of sill and dykes, Mining anq Smelt{ng for providing housmg in 1991 and access to .anI core and mine
Belt; Manitoba Energy and Mines, Geological Report - ' the unit is 450 m long, thickening to the south from less than 10 m to over 100m, forming a semiconformable, dome-like as well as being fruncated fo the east and west by large, zoned plutons. All of the smaller infrusions postdate the footwall records. Field assistance was provided by K. Fitzhenry and A. Beisswenger (Queens
GR86-1, 90p. Williams, H.R., Breaks, F.W., Schnieders, B.R., Smyk, M.C., Charlton, $.G. and Lockwood, H.C. body that is terminated against the Mine Sequence (Unit 7), further evidence for a syn-volcanic fault. This fine-grained, voleanic succession to the massive sulphide horizon. Semi-conformable, fine-grained, aphyric diorite sils (Unit 11) up to University) Jason Underhill (Brandon University) and G. Bragg (Carleton University).
: ' 1990: Eleld guide tolthe Mamtouyvagge area, in IAGOD Fpld Trip aphyric rhyolite has a composition similar to the overlying Mine Sequence, but differs in that it contains abundant 250 m thick are observed at several stratigraphic intervals. Smaller diorite dykes also cross-cut
Baldwin, D. A., Syme, E.C., Zwanzig, H.V., Gordon, T.M., Hunt, P.A. and Stevens, R.P. Guidebook 9, Mineral Deposits in the Western Superior fracture-controlled microcline and quartz. The microcline and accompanying minerdlization is believed to be a product of the strata and occur as boudins within the massive sulphide lenses. The dicrite is crosscut by (Unit 12) plagioclase This is a preliminary product of the multidisciplinary, multiinstitutional Exploration
1987: U-Pb zircon ages from the Lynn Lake and Rusty Lake Province, Ontario; Geological Survey of Canada hydrothermal alferation, and will be discussed under the appropriate section. porphyry sills and dykes that infrude both volcanic and sedimentary strata. One of these sill/dyke bodies is 500 m thick, Science and Technalogy Initiative (1989-1994).
metavolqamc belts, lMamtoba: Two ages of Proterozoic Open File 2164 p. 7-24. and infrudes the immediate footwall fo the Ruttan deposit where it Is in stark contrast to the surrounding rock due to its lack
magmatism; Canadian Journal of Earth Sciences, v. 24, 3 Unit 5: Aphyric Andesite of alteration. This plagioclase porphyry sill in the footwall to the deposit was previously mapped as intermediate
p. 1053-10863. Wright, G.M., ; Immediiately overlying the microcline rhyolite is a unit of aphyric, amygdaloidal andesite that similarly abuts against the volcaniclastic (Speakman et al., 1982, Baldwin, 1988). Observations from two drillholes intersecting the sill indicate that it
1953:  Uhiman Lake Map-Area, Manitoba; Geol. Surv. Canada, mine sequence strata. Is true thickness is unknown north of DDH Lake as it is underplated by a diorite sill, but to the west is texturally and compositionally identical (whole rock, frace elements and REE profiles) to feldspar porphyry
Burwash, R. A. . . = Paper 53-12. of the lake it is up to 120 m thick. The aphyric andesite is characterized by up to 30% gas cavities typically 5 mm in intrusions in the northeast. The fine-grained porphyry contains 30%, 1-3 mm, euhedral and broken feldspar phenocrysts,
1962: Geology of the Rusty Lake area; Manitoba Mines Branch, Publication 60-3 ; diameter, and up to 20 mm. It is characteristically infensely fractured and contains minor epidosite pods. and 10%, 5-10 cm angulor diorite xenoliths. A dyke of quartz-plagiociase porphyry (Unit 13) intrudes the base of Unit 8
Gelogial Zalis:;.f., Hggﬁﬁ;ﬁggsg‘;g’;’ ;’f\:ﬂe Nl s e e Bedding in the overlying Mine Sequence and Unit 8 mafic wackes is orthogonal to this unit on its southern extent and close to the Ruttan deposit.
o HEVEY, 4, o ! : e : arallel on the east. The geometry of the stratigraphy suggests the presence of a synvolcanic growth fault.
1962: Magnetic vertical gradient coloured interval maps, Linda volcanogenic massive sulphide deposit, Snow Lake, : : ? - e - 4 ’ The Comer Lake pluton (Unit 14)is a syn-kinematic, zoned intrusion composed of diorite, quariz diorite, granodiorite OPEN FILE
Geophysical series, Maps C21100G-C21103G; 1:50,000 Manitoba, Canada. Canadian Mineralogist, v. 29, p. 995-1017. Unit é: Plagioclase-phyric Andesite and a granific core. The western border phase of this pluton in contact with Unit 8 is observed in the map area. The border DOSSIER PUBLIC
A 7z 0. HV Overlying the pyroxene-phyric basalt in the north is a sequence of plagioclase-phyric tuff, lapilli-tuff and tuff-breccia phase is dominantly a medium grained hornblende-phyric diorite that locally contains xenoliths of bedded mafic wacke 2571
Henderson, J.F., Norman, G.W.H., and Downie, D.L., WANZ o : ¢ (Unit éb,c) that encompasses Unit 4 and partially overlies Unit 5. ranging from centimetre to block size.
1936: Granville Lake Area, Manitoba, East Half; Geol. Surv. Canada, Map 344A 1982: Fllgt'aner Channel area: in Manitoba MRD, Report of Field of Andesite exposures stratigraphically above the pyroxene-phyric basalt (Unit 2) and below rhyolite tuff (Unit 7, are GEOLOGIGAL SURVEY OF GANADA
Activities, 1982, p. 11, 1:50 000. crystal rich with 50% feldspar crystals and 5-10% homblende. Feldspar occurs as 2-3 mm isolated crystals comprising 30% The Brehaut Lake pluton (Unit 15) is a high level infrusion that cuts the entire Ruttan mine stratigraphy and at ifs COMMISSION GEOLOGIQUE DU CANADA
Floman, P'F". : ; and as larger, 4 mm feldspar aggregates 10%. It is gas rich with 10-30%, quartz- and feldspar- filed amygdales and gas eastern confact is composed of granodiorite and minor quartz-diorite. The border is dominated by an intrusion breccia phase OTTAWA
1988:  United plates of America, the birth of a craton: Early cavities. They comprise a series of lapilli-rich, fining-upward sequences, that are thinly bedded with reverse and normal size with a granodiorite matrix and 60-70% angular xenoliths of (Mine basalt) aphyric basalts, Powder Magazine mafic wacke,
Proterozoic assembly and growth of Proto-Laurentia: Annual grading. Coarse basal beds are up fo 3 m thick and overlying finer-grained layers are generally centimetres thick. Local hornblende gabbro, diorite, hornblendite and sulphidic and epidotized basalt of various sizes. 1992
Review of Earth and Planetary Sciences, v. 16, p. 543-603. discontinuous light grey, finely layered sediment was interpreted as ash. Tuff-breccia with angular felsic fragments occurs
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