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% ~ US2 Archean Lake Vermilion Formation Central Basalt Sequence, Lower Member, Ely Greenstone Formation
e
/ Upper Sequence (Gafvert Lake Member, Lake Vermilion Formation)
7 / ~ Ofp ? Mafic Volcanic Rocks
Us2h US2b Chemical Sedimentary Rocks
¢
BA G @ AN GUSZ _ _ _ ) _ Massive Basalt Lava Flows: Medium green to dark green, aphyric to sparsely plagioclase-phyric
T — Banded and Massive Chert Deposits: Light gray to black laminated (<1cm) to very thickly massive basalt interpreted to represent sheet flows and/or relatively thick (<5m) hypabyssal sills.
/ banded (>1m) chert. Groundmass locally contains 1-2%, <1-1mm subhedral to euhedral tabular pale tan to gray
US2b @ plagioclase phenocrysts. Unit locally contains patchy to disseminated pale gray and medium green
BN o to yellow-green quartz-epidote alteration. Unit interlayered with pillow lava flows comprising unit CB1b.
U§2e Oxide Facies Banded Iron Formation:  Laminated (<1cm) to medium-banded (10-30cm)
1 iron formation containing red hematite-rich bands, dark gray to black magnetite-rich bands, ) _ _
j)S2 49 14 and light gray to black chert bands. Planar banded commonly with tightly folded soft-sediment Pillow Basalt Lava Flows: Medium green to dark green, locally sparsely amygdaloidal
15 — folds. Unit is typically moderately to strongly magnetic, but locally is weakly magnetic where (<5% quartz- or quartz-epidote filled rounded to oval amygdules up to 1 cm diameter) pillow
dominated by chert horizons. lavas with thin (1-2cm wide) dark green, chlorite-rich interpillow hyaloclastite zones. Unit is
locally strongly quartz-epidote altered, and may contain rusty hematite-stained zones and local
_ _ i patches dominated by pale brown to brownish-red andradite garnets.
ﬁ & Felsic Volcaniclastic Rocks
5299500 5299500 Felsic Tuff Breccia: White to gray, thinly-bedded (3-10cm) to massive (>1m), fine-grained to Sheared Rocks
J US2b locally coarse-grained and clast-rich units locally with poorly-developed graded bedding (unit
, “Alf" from Sims and Southwick, 1980 and Jirsa and Boerboom, 2003).
< W US2e . o . . .
.. N ! _ _ N N . _ _ Sheared mafic rocks: Medium green to dark green, moderately- to well-folatied mafic volcanic
Lake Vermilion Quartz- and Plagioclase-phyric Dacitic to Rhyodacitic Tuff and Lapilli Tuff: Light gray, USIi rocks, typically with chlorite-rich matrix or groundmass.
a/ US2e massive, non-sorted and non-graded matrix-supported dacitic to rhyodacitic tuff and lapilli
US2e -~~~ tuff containing 10-25% 1-3mm subhedral to euhedral tabular light gray to tan plagioclase
o phenocrysts and 1-3% 1-3mm diameter subhedral to anhedral, commonly broken clear to , _ _ _ _ ) _ )
\ //—\\ pale blue quartz phenocrysts. Locally contains 10-15% <1-3mm subangular quartz- and Chlorite-dominate Schist: Medium green to dark green, strongly foliated chlorite-dominated schist.
plagioclase-phyric coherent dacitic to rhyodacitic lapilli and up to 5% <1-2cm subangular 5c Unlt_locally contains 20-25% 1-3mm diameter elliptical shaped, commonly red (hemgtlte)-stalned
AN pumice lapilli plagioclase phenocrysts and 10-15% 1-3mm subrounded quartz phenocrysts when in close
' proximity to felsic tuff and lapilli tuff deposits.
Polymict Dacitic to Rhyodacitic Tuff and Lapilli Tuff: Massive, light gray, quartz- and
US2eh plagioclase-phyric polymict dacitic to rhyodacitic lapilli tuff. Light gray tuffaceous matrix
contains 10-15% <1-2mm subhedral to euhedral plagioclase feldspar phenocrysts which Intrusive Rocks
locally appear broken, as well as 3-8% <1-2mm pale gray anhedral to subhedral quartz
phenocrysts. Lapilli present include 1) 10-20% 1-3cm diameter quartz- and plagioclase-
SK\ULF FRKHUHQW GDFLWH WR UK\RGDFLWH ODSLOOL " FP GLDPHWH JUD\ JXeldspappomiy@ Wikes and Sills: Light gray to grayish-pink, fine- to medium-grained
shaped, locally quartz- and plagioclase-phyric pumice lapilli; 3) ” P P dark gray to light gray holocrystalline intrustive rock with 5-12% 1-4mm subhedral to euhedral tabular feldspar
S ) angular chert lapilli ranging from 0.5-3cm in diameter; and 4) 1-3% 0.5-5cm diameter dark phenocrysts, and locally 2-5% 1-3mm dark green actinolite pseudomorphs of hornblende
5209000 (o~ d?” 5209000 gray to black magnetite-rich banded iron formation lapilli. Rock is massive and non-graded. phenocrysts in a fine-grained quartzofeldspathic groundmass. Commonly forms massive,
U A~ well-jointed outcrops and frost-heaved angular blocks.
Felsic Epiclastic Deposits: Light gray to brownish-gray polymict volcaniclastic conglomerates o _ _ _
uS2cf and sandstones. Conglomerates are matrix-supported and contain 1) 40-50% subangular to Quartz-feldspar Porphyry: Light gray to pale green-gray, fine- to medium-grained .
subrounded quartz- and plagioclase- phyric coherent dacite to rhyodacite pebbles ranging from QFP holocrystalline massive quartz- and feldspar-porphyry. Groundmass contains 20-25% 1-3mm
N 1-6cm; and 2) rare ” P P subangular chert or banded iron formation lapilli up to 2cm in (locally up to 5mm) subhedral to euhedral tabular tannish gray to tan plagioclase phenocrysts
A diameter. Light gray to light brown tuffaceous matrix in both the conglomerate and sandstone and 7-12% 1-3mm (locally up to 5Smm) subhedral to euhedral gray to gray-blue quartz phenocrysts.
7 units contains 10-15% 1-2mm diameter subhedral broken plagioclase crystals and 5-8% 1-3mm Locally 1-2% dark grey to green-gray subangular to subrounded massive basalt xenoliths ranging
subrounded gray to pale blue quartz grains. from 3mm-1.5 cm wide are present. Faint rock cleavage defined by pinkish-red to brownish-red
1 hematite rich sericite-dominated domains spaced 2-5cm apart.
_ Granodiorite / Quartz-feldspar Porphyry: Whitish-pink to green-gray, medium-grained,
Archean Ely Greenstone Formation inclusion-rich felsic intrusive rocks including hornblende granodiorite and quartz-feldspar
US2e _ porphyry with inclusions of iron formation, chert, felsic volcaniclastic rocks, and mafic volcanic
Soudan Member, Ely Greenstone Formation rocks (from Peterson and Patelke, 2003).
Chemical Sedimentary Rocks Gabbro: Grayish-green to black, medium-grained locally magnetic gabbro with local ophitic
Usze texture.
\ Oxide Facies Banded Iron Formation:  Laminated (<1cm) to medium-banded (10-30cm) iron
formation containing dark gray to black magnetite-rich bands, as well as red jasper bands
5298500 5298500 and ||ght_ gray tc_J black chert bands. P_Ianar banded _commonly with tight, chaotic soft-sedlment MAP SYMBOLS
folds.Unit is typically strongly magnetic, but locally is moderately to weakly magnetic where
s dominated by chert horizons. Locally interbedded with units S1a, S2eq and S2ep. @
: : Swamps
y Inclined Bedding pelined Cleavage Ml P
Mafic Volcanic Rocks . . , 1514 Section Lines
Vertical Beddin
usaf g ilmall Scale Fold with 5223
Q/ Massive Basalt Lava Flows: Medium green to dark green, aphyric to sparsely plagioclase and 75 h unge
pyroxene-phyric, massive to amygdaloidal basalt. Medium green to dark green recrystallized Inclined Foliation o A i . :
JURXQGPDVV FRQWDLQV XS WR * PP VXEKHGUDO WR HXKHGUDO WDEXODU RFODVH SKHQR w wmall Scale Fold A Cross-Section Line
and locally, 5-7% <1mm dark green actinolite pseudomorphs of pyroxene phenocrysts. Where ertical Foliation Lineation with Plunge
US2cf amygdaloidal, unit contains 5-7% oval to round, light gray to white, quartz-filled amygdules - Outcrop Location
[\ ranging from <1-4mm in diameter. Local brownish tan ankerite alteration and dark green Inclined Joint Glacial Striae with ice
@ chlorite-rich alteration present. helined Join movement direction Limit of NUSEL mapping
@ , Peterson and Patelke, 2
- Vertical Joint 4— __.. Post Volcanic Fault (Peterson and Patelke, 2003)
Felsic Volcaniclastic Rocks ~ 7 with relative movement 5208000 UTM (Northing-NAD83)
i S Shear Zone ‘ :
S =? Inclined Shear UTM (Easting-NAD83)
N Aphyric to Quartz-phyric Rhyodacitic Tuff.  Gray to gray-green, massive aphyric to quartz- Contacts (Inferred 559500
> S2eq phyric tuff containing 1-3% subhedral to broken<1-2mm quartz phenocrysts in a fine-grained, - ontacts (Inferred) — o
- : : : : : - Vertical Shear — Topographic Lines
5298000 5298000 locally silicified recrystallized quartzofeldspathic matrix. Where observed, unit lacks pumice lapilli. ) . 00~ pograp
- ========== DIirt Roads & Trails <A
. . . » » . o Inclined Vein
US2eh Polymict Quartz- and Plagioclase-phyric Dacitic to Rhyodacitic Lapilli Tuff: Light gray to Streams =000 e State Park Boundary
\ pink massive, polymict lapilli tuff containing 10-12% 1-3mm subhedral to euhedral tabular light tan ) )
/ < plagioclase phenocrysts and 5-7% 1-4mm light gray anhedral quartz phenocrysts. Unit contains up to Vertical Vein
5% subrounded to subangular light gray quartz- and plagioclase-phyric coherent rhyodacite lapilli
and 10-15% 5mm-2cm dark green chlorite-rich lapilli interpreted to be chloritized pumice.
EXPLANATORY NOTES
US2e The geologic data in this map was compiled over a six day period in August 2010. Mapping was conducted at a 1:5000 scale.
e Field access was accomplished by hiking and canoeing. Field locations were verified using geographic positioning systems
@ set to measure in the Universal Transverse Mercator North American Datum of 1983 (NAD83). This project was conducted to
_ _ create a geologic reconnaissance map for the northern part of Soudan Underground Mine State Park and the Lake Vermilion
Sers s State Park. Geological interpretations and structural measurements south of the Limit of NUSEL mapping line were obtained
N Soe from Peterson & Patelke, 2003.
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0 i DISCLAIMER
i Every reasonable attempt has been made to ensure the accuracy of the factual data on which this map interpretation is based; However, the Precambrian Research Center and
' the University of Minnesota do not warrant or guarantee that there are no errors. Users may wish to verify critical information. Sources include both the references listed here
i - and information on file at the Precambrian Research Center. In addition, effort has been made to ensure that the interpretation conforms to sound geologic and cartographic

principles. No claim is made that the interpretation shown is rigorously correct, however, and it should not be used to guide engineering-scale decisions without site specific
verifications. The University of Minnesota is an equal opportunity employer.The views and conclusions in this document are those of the authors and should not be interpreted
as necessarily representing the official policies, either expressed or implied, of the U.S. Government. This map is submitted for publication with the understanding that the U.S.
Government is authorized to reproduce and distribute reprints for governmental use.
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