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This map was made by four students from the Precambrian Research Center Field Camp under the supervision of Mark Severson and Jim Miller, and with assistance in the �eld from Alli 
Severson.  The purpose of this map was to determine contact relationships between the troctolitic, anorthositic, and mixed rock units and re�ne the work started by Jim Miller in 1981.  This 

map was produced by detailed �eld mapping from August 7th through August 10th, 2012.  Canoeing allowed access to the best burn areas with good outcrop exposure as shoreline
 mapping was completed by Jim Miler in 1981. The map was produced at a 1:10,000 scale.  
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"The rocks are the final court of appeal"   Francis Pettijohn

UNIVERSITY OF MINNESOTA DULUTH
PRECAMBRIAN RESEARCH CENTER, FIELD CAMP
Dean Peterson, Jim Miller, and George Hudak, Directors

Description of Rock Units
White to light grey medium grained anorthosite consisting of plagioclase with reddish brown olivine, 
in weathered surface, dark grey in fresh surface. Olivine is granular and can be layered locally.  Contains 
minor augite and oxides. Often found interlayered with poikilitic anorthosite (poA).   

White to light grey troctolitic anorthosite with brown poikilitic olivine oikocrysts.  Plagioclase is white to 
light grey in weathered surface, dark grey in fresh, broken surface. Texture varies from medium to coarse 
grained, with weak to moderate plagioclase foliation, and olivine oikocrysts from 2 to >10 cm in diameter. 
 May locally display olivine layering, and is often interlayered with the anorthosite (An).  

Modally layered, �ne to medium grained pure troctolite containing white to light grey plagioclase and reddish brown 
olivine, in weathered surface, dark grey in fresh surface. Modal layering is very distinctive and alternates between olivine 
rich (OP) and olivine poor (PO) layers.  Augite and oxides are present locally, but characteristically nearly absent (<<1%) 
throughout the unit.

Mappable unit of highly heterogeneous (mixed) anorthosite series rocks in a troctolite matrix, with various 
xenolith inclusions such as ma�c hornfels and pegmatitic gabbro.   Inclusions range in size from several 
centimeters to over 10 meters.  Contacts between units range from sharp to gradational over several centimeters. 
The southern limb of the unit contains a unique heterogeneous zone de�ned by the presence of layered troctolite 
with contorted, moderately dipping to sub-vertical bedding, medium grained augite bearing to augite troctolite, 
pegmatitic olivine gabbro, as well as numerous inclusions of anorthosite and poikilitic anorthosite. 

Light to dark grey, �ne to very coarse grained augite troctolite with weak to moderate plagioclase foliation and 
granular olivine.  Augite content ranges from barely present to well over 5%, and is observed in both granular and 
ophitic form, with ophites up to 2.5 cm in diameter and some pegmatitic zones.  Augite distribution is inconsistent 
on the outcrop scale, with augite rich zones bordered by zones that contain very small amounts of augite. Also 
contains small amounts of oxide minerals, causing the rock to be strongly magnetic locally. Locally displays both
 plagioclase foliation and modal layering. Anorthosite inclusions are common and vary in size from 10 cm to over 20m.
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The �eld mapping was conducted at a 1:10,000 scale.  For visual purposes, the map is represented
here in a 1:5,000 scale.
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