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Field Trip in Duluth Complex East of Ely, Minnesota

Institute on Leke Superior Geology May 5 and 8, 1968

Introduction
On the accompénying map there are eight stops shown. However, it is
unlikely that all stops will be wvisited and they will not necessarily be
visited in the numerical order given. Because of the large number of
registrants for the field trip (over 200) it is necessary that several
groups visit the outcrops simultaneously and each group will be starting
at different outcrops. Hopefully each group will make a minimum of six

stops.

General Geologic Relations

General mapping of the geology in northeastern Minnesota over the past
few years has shown the Duluth complex to be a series of anorthositic,
gabbroic, troctolitic, gramodioritic, and granitic intrusives. These
intrusives outcrop in an arcuate pattern extending about 150 miles north-
eagtward from Duluth towards the northeastern tip of Minnesota. Older
granites, schists, greenstones, and slates occur along the basal contact
on the northwest; and Keweenawan flows form the upper contact to the south-
east. Radiometric dating of zircons from rhyolitic flows and granitic
fractions of the Duluth complex (Silver and Greem, 1963 and personal com-
munication) indicate that the intrusives and the flows are essentially
contemporaneous to within experimental errors at 1120 + 15 million years.

Stops 1, 2, 3, and & are located in the Gabbro Lake 15 minute quad-

rangle for which a detailed geologlc map is available through the Minnesota
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Geological Survey. ©&Stops 5, 6, 7 and B are located in the Forest Center
15 minute guadrangle where some preliminary mapping has been accomplished
but no geologlic map is available.

A tabulation of modes for the wvarious units of the Gabbro Lake Quad-
rangle 1s included. About 400 thin sections have been studied and counts
of 1500 or more points in each thin section have been used as a basis for
the modal estimates. In most of the rock units there is a substantial
variation of the mode about an average but in general each type can be
distinguished from another on textural differences.

The oldest intrusive and most extemsive unit of the Duluth complex in
the two quadrangles is gabbroic anorthosite (80 to 90X plagioclase). A
small mappable umnit of anorthositic gabbro (70 to BOX plagioclase) occurs
ir the Gabbro Lake guadrangle as a unit within the gabbroic anorthosite,
In all of these plagloclase-rich units the only cumulate-type mineral is

plagioclase of about An_. to Ao, composition. The remainder of the

65
minerals are interstitial. The abundance and textural relatioms of the
various interstitial Erromagnesian phases often may be used as a basis for
distinguishing smaller units within the gabbroic anorthosita.

Cross—cutting structural relations based on detailed observations of
smaller units within the gabbroic anorthosite and planar plagloclase
orientation in small areas, indicate that the gabbroic anorthosite consists
of a number of intrusions.

Intrusive into the gabbroilc anorthosite are at least three major
troctolitic to gabbroic intrusions and otheér smaller intrusives, In the
Gabbro Lake quadrangle, from Bald Eagle Lake to the south is a major

intrusive which is differentiated from a troctolite margin to a gabbro core.

Layering and planar plagioclase orientation indicate this intrusion to be
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the anorthositic rocks but rather in the troctolite including the dike-like
appendage of troctolite mentioned earlier.

The troctolite in the vicinity of the sulfides usually contains many
inclusions some of which appear to be fine grained gabbro, others are
hornfels which may have been part of the Virginia formation or iron
formation, and still others are gabbrolc amorthosites. Within the gabbroic
and troctelitie rocks the sulfides occur with various combinations of types
and sizes of silicate minerals. In some cases the host is very plagioclase
rich and in others quite olivine rich. In some cases the host is very
coarse-grained and in others quite fine-grained. In nearly all cases,
however, the sulfides appear to fill the interstices between the plagioclasge

and olivine grains,
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Average Modes of Units in the Duluth Complex, Gabbro Lake Quadrangle
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Numbers after each rock type indicate number of thin sections from which average
wode was calculated.

Letters after each rock type indicate unit symbol on Geologic Map of Gabbro Lake
Quadrangle .
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Stop #1

Stop #2

Stop #3

Stop #4

Stop #5

Stop #6

Stop #7

Stop #8

Individual Stops

This gossan zone near base of South Kawishiwi troctolite
intrusion shows inclusions and a variety of textures.

Reasonahly fresh gurfaces of sulfide cam be found in this test
pit from which INCO took a bulk sample. Again a variety of
textures and minerals can be seen.

Contact between gabbrolc anorthosite and dike-like appendage of
troctolite. Banding and inclusions may be seen in the troctolite
which is laced with pegmatitic veins. The complex nature of the
contact also may be seen.

Gravity influenced the settling of olivine to produce gradatiomal
layering. This outcrop in the middle of the troctolite basin
shows several such cycles of gradational layers.

Two or three types of gabbroic anorthosite occur here. In fact,
an inclusion of one type in another may be seen. Similar
outcrops form a monotonous pattern of gabbroic anorthosite over
tens of gquare miles in this area.

The fine~grained margin of this intrusion shows effects of
assimilation of the surrounding gabbroic anorthosite.

Well banded zone of this intrusion indicates the complex nature
of the intrusion and suggests the dynamics involved.

The granitic eastern margin of this Intrusion has some inclusions
at the south end of the outcrop. The granite extends nearly a
mile to the north but ends about one to two hundred yards south
of the road.
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