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Figure 1. Boundaries of subprovinces in the Roseau 1°x2° quadrangle,
Minnesota-Ontario.
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DESCRIPTION OF MAP UNITS

[Note on rock unit symbols: A subscript 2 is added to map unit symbols (for example Wms,) to

. denote units that do not outcrop and whose presence is inferred from drill hole and/or
aeromagnetic (Bracken and others, 1989) and gravity (Horton and Chandler, 1988) properties that
are similar in regions where the unit is better defined. This convention is adopted here in order
to inform the reader as to the lesser degree of confidence placed on the lithologic unit designation
as well as the inferred nature of the contacts for the given map unit]

PHANEROZOIC ROCKS
K Cretaceous rocks, undivided--Dominantly light olive-gray to medium- and dark-gray
shale
EARLY PROTEROZOIC ROCKS
Xd Diabase, gabbro, and diorite--Gray, weather to dark-brown; coarse-grained; non-

foliated dikes, some of which are composite. Dikes are part of the Kenora-
Kabetogama dike swarm dated at about 2,120 Ma by Beck and Murthy (1982).
Widths range from 1 to 150 meters. Presence of unit in areas covered by
Quaternary glacial deposits inferred from aeromagnetic data

LATE ARCHEAN UNITS OF THE WABIGOON SUBPROVINCE

Post-tectonic intrusive rocks (younger than about 2,700 Ma)

Wgmz Granodiorite, quartz monzonite, and granite--Light-gray to pink, generally weakly
foliated. Occur as late syn- to post-tectonic plutons that may be correlative
with those dated as 2,701 to 2,699 Ma in the Kakagi Lake area north of the
Sabaskong Batholithic Suite and (or) those about 2,682 Ma to the east in the
Rainy Lake area (Davis and others, 1982; 1989; Davis and Edwards, 1986;
Goldich and Fisher, 1986)

Wmz Hornblende monzonite--Coarse-grained, moderately foliated monzodiorite,
composed of a more mafic member (monzonite to monzodiorite) intruded by
a more felsic member; may be correlative with intrusions dated as younger
than 2,695 Ma (2,682+4 Ma for border phase of the Otter Lake stock; Goldich
and Fischer, 1986)

Wgn Granodiorite gneiss--Medium-grained hornblende biotite granodiorite gneiss.
Locally contains garnet. Relatively oldest granitoid unit recognized in map
area; locally forms inclusions in unit Wmz (SW1/4 SW1/4 sec.7, R.33 W,, T.
163 N.) and is cut by dikes of unit Wg (SE1/4 SW1/4 sec. 1, R. 34 W, T. 163
N.)

Pre- and syn-tectonic intrusive rocks (about 2,700 to 2,736 Ma)

Wg Granitoid rocks--Moderately to well-foliated tonalite, granodiorite, granite, and

(Wg,) minor monzodiorite. = May include units Wgmz and Wmz. Early
tonalite gneiss of the Sabaskong Batholithic Suite dated at 2,723+ 1.8 Ma by
Davis and Edwards (1986). Lithotype dated locally in the Rainy Lake area to
the east of the map area at about 2,729 to 2,736 (Davis and others, 1982, 1989;
and Goldich and Fischer, 1986). Unit Wg, defined solely from geophysical
characteristics similar to those of known bodies of unit Wg

Wgb Mafic intrusive rock--Dark-green, coarse-grained, moderately to well-foliated

(Wgb,) metamorphosed gabbro, leucogabbro, norite, and diorite. Unit Wgb, is not
observed in outcrop nor drill core; defined solely on geophysical characteristics
similar to those of known bodies of unit Wgb

Wui Ultramafic to mafic intrusive rocks--Peridotite, pyroxenite, serpentinite, gabbro, and
leucogabbro; contains screens of supracrustal rocks and minor felsic intrusive
rocks

Supracrustal rocks

Wms Metasedimentary rocks, undivided--Dominantly dark-gray to brown, fine- to
(Wms,) medium-grained metagraywacke and slate (biotite schist and pelite). Locally
(Wms,) contains minor interlayers of volcanic rocks. Graded bedding locally preserved.

Includes Coutchiching Group, bracketed between 2,704 +3 Ma and 2,692 +2 Ma
by Davis and others (1989). Unit Wms, is not observed in outcrop nor drill
core; defined solely on aeromagnetic characteristics similar to known bodies of
unit Wms. Unit Wms, differs from unit Wms in that it is metamorphosed to
higher grade (garnet-biotite schist) and may be an allochthonous block
correlative with Wmsb south of the Rainy Lake-Seine River fault

Wif Iron-formation--Chert and chert-magnetite iron-formation interlayered with

(Wif,) subordinate amounts of felsic and mafic volcaniclastic metasedimentary rock.
Unit is commonly interlayered with other supracrustal rock units. Unit Wif,
is not observed in outcrop nor drill core; defined solely on geophysical
characteristics similar to known bodies of unit Wif

Wifb Chert-rich iron-formation--Chert-hematite iron-formation (may contain magnetite
(Wifb,) and (or) limonite) and chert breccia interlayered with argillite, graphitic and
pyritic mudstone, felsic metavolcanic and volcaniclastic sediment and minor
mafic volcanic rocks. Chert breccia is characterized by variegated brick red,
- green, and gray chert clasts in iron oxide(s) matrix; unit interlayered with unit
Wmsv. Unit Wifb, is not observed in outcrop nor drill core; defined solely on

geophysical characteristics similar to known bodies of unit Wifb

Wmsv Metasedimentary and metavolcanic rocks--Primarily metamorphosed argillite, chert
and chert-breccia, pyritic and graphitic mudstone, sulfide-rich zones, and
volcaniclastic sedimentary rocks interlayered with felsic and minor mafic
volcanic rocks; associated with unit Wifb. Unit observed solely in drill core;
boundaries defined by aeromagnetic expression

Wivs Felsic metavolcanic and volcaniclastic metasedimentary rocks--Metamorphosed

(Wfvs,) dacite to rhyolite tuff and flows interfingered with felsic volcaniclastic
sedimentary rocks, metagraywacke, and minor mafic to intermediate
metavolcanic rocks. Unit Wivs, is not observed in outcrop nor drill core;
defined solely on aeromagnetic characteristics similar to known bodies of unit
Wfvs

Wiv Felsic metavolcanic rocks--Dominantly dacite to rhyolite flows, flow-breccia, tuff,
and lapilli-tuff interlayered with minor intermediate to mafic metavolcanic
rocks. Recrystallized locally to quartz-sericite schist; dated at 2,725+2 Ma to
2,727+5/-3 Ma by Davis and others (1989) to the east of the study area in the
Rice Bay area of Ontario (see Day and others, 1990)

Wmfv Mafic and felsic metavolcanic rocks--Interlayered metamorphosed bimodal

(Wmfv,) volcanic (basalt, dacite, and rhyolite) flows and tuffs with minor graywacke and
graphitic schists; andesitic volcanic rocks not observed. Sulfide-rich zones
(pyrrhotite = pyrite with trace chalcopyrite and sphalerite) present locally
interlayered with metavolcanic rocks. Extreme lithologic variability of unit
precludes further subdivision. Bimodal volcanism is bracketed between
2,725+2 Ma and 2,728 +4/-3 Ma to the east in the Rainy Lake area (Davis
and others, 1989). Unit Wmfv, is not observed in outcrop nor drill core;
defined solely on geophysical characteristics similar to known bodies of unit
Wmfv

Wiv Intermediate metavolcanic rocks--Dominantly andesitic to dacitic flows, pillowed
lavas, tuff, and agglomerate; locally interlayered with graywacke

Wmiv Mafic to intermediate metavolcanic rocks, undivided--Mixed basaltic, andesitic, and
minor dacitic metavolcanic rocks-

Wmv Mafic metavolcanic rocks--Dominantly dark-green, foliated basalt flows, pillow lava,

and mafic tuff. Subordinate interlayers of felsic to intermediate metavolcanic

-rocks. Gabbro sill intruded into the lowermost Katimiagamak Volcanic Group
in the Kakagi Lake area adjacent to the Sabaskong Batholithic Suite dated at
2,731+4.0/-2.9. Recrystallized locally to amphibolite and chlorite schist

Wvs Metavolcanic and metasedimentary rocks (undivided)
LATE ARCHEAN UNITS OF THE QUETICO SUBPRE)VINCE
Intrusive and migmatitic rocks

Whm Hornblende monzonite--Dark-green to black monzonite, monzodiorite, and diorite.
Defined by aeromagnetic patterns similar to monzonite intrusions mapped
along the Pipestone river to the east (Percival and others, 1985)

Wvsm Schist-rich migmatite--Dominantly biotite schist paleosome (unit Wmsb and

(Wvsm,) possibly unit Wmsa of Day and others, 1990) with interlayers of granitic
neosome. Proportion of biotite schist paleosome ranges from 25 to 75 percent.
Granitic neosome made up of pink granite (Lac La Croix Granite; Southwick
and Sims, 1980), white leucogranite having a gneissic to pegmatitic texture, and
light-gray biotite tonalite. Complex small-scale folds are common. Correlates
with unit Asm of Jirsa and Boerboom (1990); unit Wvsm, is not observed in
outcrop nor drill core; defined solely on aeromagnetic characteristics similar
to known bodies of unit Wvsm

Supracrustal rocks

Wmsb Metasedimentary rocks, undivided--Well-bedded, fine- to medium-grained, biotite-
quartz-plagioclase schist and metagraywacke; graded beds locally preserved.
Weathers dark rusty brown. Metamorphism is amphibolite facies with biotite
and garnet as the major mafic minerals; sillimanite, staurolite, and cordierite
occur in beds of appropriate composition. Age relative to metagraywacke
north of Rainy Lake-Seine River fault (units Wms and Wms,) uncertain. Unit
Wmsb grades into the low-grade (greenschist facies) units Wmsa of Day and
others (1990) to the east and Wlvs, to the south both of which are in the
Wawa-Shebandewan subprovince (see below). Unit is structurally continuous
with biotite schist to the northeast of the map area that is cut by a porphyritic
dacite sill dated at 2,743+ 16 Ma (Percival and Sullivan, 1986)

LATE ARCHEAN UNITS OF THE WAWA-SHEBANDOWAN SUBPROVINCE
Intrusive rocks
Wgd Granodiorite, quartz diorite, and tonalite--Gray, medium-grained, weakly to strongly
foliated, hornblende-bearing intrusive rocks
Supracrustal rocks

Wivs Layered volcanic-sedimentary rocks--Biotite-bearing phyllite and schist interlayered

(Wivs,) with chlorite-actinolite-bearing phyllite and schist. Unit Wlvs, is not exposed;
contacts extrapolated from adjacent area east of map area from Day and
others (1990) and from Jirsa and Boerboom (1990)

Wmmv Metavolcanic rocks, undivided--Dominantly meta-basalt and meta-andesite with
lesser amounts of metadiabase and volcaniclastic rocks of intermediate

composition. Contacts extrapolated from adjacent area east of map area from
Day and others (1990) and from Jirsa and Boerboom (1990); unit not exposed

MAP SYMBOLS
APPROXIMATE CONTACT
S —— — CONTACT UNCERTAIN

~s=—1— FAULT--Arrows show relative horizontal movement; ball
and bar on downthrown side

W FAULT ROCK--Schist, mylonite, phyllonite, and

cataclasite. May include rocks of both Early
Proterozoic and Archean age

—— - —— CREST OF AEROMAGNETIC HIGH--Similar in
intensity to those associated with pyrrhotite-
bearing sulfide horizons and lean iron-formation

——+4—— ANTIFORM--Arrow indicates direction of plunge

+ SYNFORM--Arrow indicates direction of plunge

'i" 76 MINOR FOLD--Minor fold showing trend and plunge of
fold axis

PLANAR AND LINEAR FEATURES

BEDDING--Showing strike and dip

—= Inclined-Showing dip

<% Inclined-Overturned

-+ Vertical, top direction on side with dot
SCHISTOSITY ’

28 Inclined-Showing dip

- Vertical h
CLEAVAGE

% Inclined-Showing dip

—65  MINERAL LINEATION--Trend and plunge of mineral
lineation; may be combined with symbol for
bedding or schistosity

- PILLOW LAVA--Top in direction of arc
X OUTCROP
O A-1-1 DRILL HOLE--Location of numbered drill hole (see
Klein and Day (1989) for geologic data and Klein

and others (1987) and Klein (1988) for
geochemical data for drill holes)
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Inset A. Index map showing drill hole locations for area labeled on map.
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NOTES ON GEOLOGY

The Roseau 1°x2° quadrangle is underlain by Precambrian rocks of the Superior Province
of the Canadian Shield and is made up of rocks of the Wabigoon subprovince in the north and west,
the Quetico subprovince in the central region, and the Wawa-Shebandowan subprovince in the
southeast (fig. 1). In the map area the Wabigoon subprovince is a greenstone-granite terrane made
up of supracrustal volcanic, volcaniclastic, and sedimentary rocks that are variously intruded by
granitoid and mafic intrusions. In general the supracrustal rocks have undergone green schist facies
regional metamorphism; locally, however, the rocks have undergone amphibolite facies
metamorphism in response to contact metamorphism from granitoid intrusions. For example, a
garnet-in isograd is present in the supracrustal country rocks on the east and north side of the
Baudette intrusive rocks (drill holes A-6-1, A-10-1, RR-16-1, BD-II-1,2, and BD-2; Klein and Day,
1989).

The Quetico subprovince is poorly exposed in the map area, but where intersected in drill
core is dominantly graywacke that is metamorphosed to medium-grade quartz-feldspar-
biotite + garnet + hornblende schist. In the central region of the map area the metagraywacke has
been invaded by granitoid rocks to produce a schist-rich migmatite that is part of the Vermilion
Granitic Complex (Southwick and Sims, 1980).

The rocks of the Wawa-Shebandowan subprovince are a continuation of the western
Vermilion district greenstone belt, which crops out to the east and south of the map area (Sims and
Southwick, 1985; Jirsa and Boerboom, 1990). Where encountered in the map area these rocks are
typical of greenstone-granite terranes and are interlayered volcanic and sedimentary rocks that have
undergone low-grade (greenschist facies) metamorphism.

The boundary between the Wabigoon and Quetico subprovinces is along the Rainy Lake-
Seine River and Vermilion faults in the east and central part of the map area. These faults are
intense ductile deformation zones and are pronounced aeromagnetic and gravity features. In the
western part of the map area, the boundary between the Wabigoon and Quetico subprovinces is
obscured by Quaternary glacial deposits. It is defined by the change in metamorphic grade and
lithology observed in drill core, albeit sparse in number, and by aeromagnetic patterns similar to
rocks of the subprovinces that are exposed. The boundary may be a fault, which may represent a
continuation of the Rainy Lake-Seine River fault that was offset by the Vermilion fault. If so, the
Vermilion fault has a horizontal offset of approximately 23 miles (38 km).

The boundary between the Quetico and Wawa-Shebandowan subprovinces in the map area
is poorly exposed. However, the contacts mapped here and by Jirsa and Boerboom (1990) suggest
that it is gradational. The grade of metamorphism seems to increase northward from greenschist
to amphibolite facies into the Quetico sedimentary rocks.

Digital data for this map are published in Open-File Report OF 90-0544B.
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INDEX TO ABUNDANCE OF OUTCROPS

Area 1)  Generally moderate amount of outcrop. Numerous outcrops of Archean rocks seen
along margins of Proterozoic diabase dikes; most hills are exposed bedrock or bedrock
covered by thin, patchy glacial deposits. Mapping is based on field examination of
accessible outcrops and drill core, augmented by interpretation of aeromagnetic maps.

Area 2) Generally few to sparse bedrock outcrops. Mapping is based on field examination of
available outcrops and drill core and strong reliance on interpretation of aeromagnetic
maps.

Area 3) Very sparse outcrops. The terrain generally is flat and boggy, outcrops isolated in
swamps. Mapping is based primarily on available drill core combined with meager
outcrop data and interpretation of aeromagnetic and gravity maps.
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