
T i t l e :  The Mellen "Granite" 

Location: West s ide  of W i s .  Hwy. 13,  NE&, SW%, NE%, Sec. 31, T.45N., R.2W 
Mellen 7.5 Minute Quadrangle, Ashland Co . 

Author: Gene L. LaBerge 

Description: This exposure i s  an exce l l ep t  example of an in t rus ion  breccia ,  
with the  l i g h t  gray granodiori te  containing numerous angular blocks 
(xenoli ths)  of darker gabbro and basa l t .  Breccias of t h i s  type a r e  a r e s u l t  
of magmatic s toping,  wherein t h e  r i s i n g  magma cracks the  overlying rocks, 
and magma i s  squeezed i n t o  t h e  cracks,  opening them wider. F ina l ly ,  t h e  
opening cracks f r e e  l a rge  blocks of t h e  overlying rock t h a t  f a l l  i n t o  t h e  
r i s i n g  in t rus ion .  Xenolieh r i c h  por t ions  such a s  we see  here a r e  t y p i c a l  
of the  border zones of  intlrusions. 

The va r i e ty  of l i t h o l o g i e s  i n  t h e  xenol i ths  ind ica tes  mixing by flow 
during in t rus ion ,  which a l s o  produces alignment of  t h e  xenoli ths.  A s  shown 
i n  the  sketch,  some of t h e  gabbroic xenol i ths  a r e  extensively veined by t h e  
g ran i t e ,  suggesting t h a t  they were being segmented a t  t h e  time t h e  g ran i t e  
s o l i d i f i e d .  Some segmentation of  t h e  xenoli ths probably occurred p r i o r  tio 
incorporation i n  t h e  magma. Further  fragmentation may occur by a t tenuat ion  
of  t h e  fragments during flow of t h e  highly viscous magma. 

The exposure a l s o  i l l u s t r a t e s  d i f f e r e n t i a l  weathering. The g r a n i t i a  
rock s tands  about 1.5 cm higher than t h e  gabbro, ind ica t ing  t h a t  t h e  mafqc 
rocks here  a r e  more suscept ib le  t o  chemical weathering. Note t h a t  t h e r e  is  
no g l a c i a l  po l i sh ,  o r  pavement on t h i s  outcrop, y e t  about a ha l f  a mile 
south of here the re  a r e  exce l l en t  g l a c i a l  grooves and p o l i s h  on outcrops o f  
the  Mellen Gabbro. The quest ion a r i s e s ,  is t h e  weathering here a post-  
g l a c i a l  phenomenon? O r  was t h e r e  no g l a c i a l  po l i sh  here o r i g i n a l l y ?  I f  
the  weathering i s  post  g l a c i a l ,  then we  have an opportunity t o  determine t h e  
r a t e  of d i f f e r e n t i a l  weatliering s ince  t h e  i c e  receded from here some 9,O 
years ago. I 
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Sketch of intrusion breccia of the Mellen "Granite."
White is granodiorite, dark blocks are gabbro and basalt.
Note alignment and segmentation of blocks. (Sketch by
P. E. Myers, UW-Eau Claire.)

Significance: The Mellen Granite is intrusive into the Mellen Gabbro and to
some extent into the Keweenawan basalts that enclose the gabbro. Similar
granodioritic intrusions are present south of Amnicon Falls near Superior!
(Mengel, 1969) and form extensive units called "redrock" associated with
the Duluth Complex in Minnesota. Thus, the granodioritic intrusions are !

!
relatively widespread and are spatially related to gabbroic intrusions. l

Radiometric age dating indicates that the granodiorite was intruded
about 950 million years ago (Mengel, 1969), and thus represents the youngest
known igneous event in the Lake Superior region. Although it is younger
than, and intrudes the Mellen Gabbro, its close spatial relationship to the
gabbro indicates that both magmas must have followed the same path to their
present site. It is likely that the granodiorite is a late stage
differentiate of the same parent magma that formed the Mellen Gabbro.
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Mangham and Tabet (19178) conclude that the Mellen Gabbro was intruded
during the early stages of folding of the Lake Superior Syncline. Since
the Mellen Grani:e was intruded sometine after the gabbro body, it follows
that it must have been intruded later in the deformational history. Thus,
we may infer that the formation of the Lake Superior Syncline was well under
way by 950 million years ago.
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