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The elliptical Scldbury Structure is a unique geological feature (1) which is discussed controversially either as ancient impact 
suite (2) or as an endogenic "volcanic' structure (3,4). The basin-shaped structure situated on the contact between Archean 
rocks of the Superior Province to the north and the Early Proterozoic Huronian Supergrwp of the Swthern Province to the 
south is characterized by: 
1) Brecciated and shock-metamorphosed basement rocks of the "footwall' (5); 2) The 1.85 Ga old (6) Sudbury Igneous 
Complex; and 3) various breccias and sediments of the Whitewater Grwp which fill the Sudbury basin (Fi. 1). The lowermost 
part of the Whitewater Group is the Onaping Formation consisting of 1500 m of different albchthonws polymict M a  Layet's. 
These enigmatic breccias are key rocks for the understanding of the origin of the Sudbury Structure. Based on detailed 
mapping in the northern part of the Onaping Formation near Levack and petrographical studies we divide the lower part of the 
formation into two different breccia units, the Basal Member and the Gray Member. 

The Basal Member is a breccia very rich in lithic chsts with a crystalline matrix with the main const ints plagioclase and 
altered pyroxene. The observed granophyric, intersertal and quench textures give a clear hint f a  aystallization from a melt. 
The contact between this crystalline melt breccia and the overlying Gray Member is sharp and the Gray Member show features 
of contact-metamorphic overprint. The contact to the underlying granophyre of the Sudbury igneous Complex, however, is 
gradational and especially in the lower part of the crystalline melt breccia, granophyric matrix textures identical to those from 
the undoubted silicate melt are common. The lithic chsts in the crystalline melt brecca are mainly metasedirnents originating 
from the Huronian Supergroup which therefore must have covsred that area at the time of the impct e m t .  All fragments in 
the crystalline melt breccia are thermally affected by the melt; in a few cases the haw approached the melting temperature. 
As the matrix of the so called 'Melt Bodies' (7) is petrographically identical to the matrix of the redefined Basal Member and 
both share a common origin we propose to delete the term 'Melt Bodies'. 

The Gray Member of the Onaping Formation consits of breccias with clastic matrix with a minor amount a lithic clasts, but 
the main constituent am irregularly shaped recrystallized fragments with a fine banded internal structure. Those are c W y  
equivalents to cogemtic melt particles as known from the Ries crater in Germany (8). Many of the rodc and minerel fragments 
display shock-metamorphic features. Because of these unique characteristics the breccias of the Gray Member should be 
classifled as 'suevite', a clastic matrix tmccia with melt parkicles (9). 

For supporting this new interpretation of the Basal Member and the Gray Member a combined Sr-Nd study on small pieces 
of recrystallized glass fragments from the Gray Member and on matrix samples of the crystalline melt breccia was pwicmed. 
One of the samples are from a w a l l e d  'Melt Body' (7). All samples are carefully handpicked in order to avoid remnants 
of lithic and mineral clasts. Based on analyses of different splits from one crystalline melt breccia sample, it is obvious Mat 
the matrix of the crystalline melt breccia is rather homogeneous with respect to Rb, Sr, Sm and Nd concentrations on a small 
scale. The observed variation in *'~t@'%r ratios of the matrix samples point either to an inhomogeneous source f a  the 
crystalline melt breccia matrix, or our preferred interpretation, to an open Sr isotope system due to remobilization during a re- 
gional metamorphic event. This phase is recorded in the Whitewater Group by a reopening of the Rb& system around 1.7 to 
1.4 Ga ago (10) and was also found in the Footwall Breccia of the North Range (1 1). The neodymium isotope data show only 
little variation in both, the crystalline melt breccia matrix and the reaystallized glass fragments. In an c&& - E kp dia- 
grarnm (Fig. 2) the analyzed melt matrix cluster with one exception on the data array published for the rocks of the Sudbury 
Igneous Complex (12,13,14). 
Condusions: 1) A genetic connection between the Footwall Breccia and the crystalline melt breccia of the Onaplng Formation 
as proposed by (5) is not supported by the isotope data. 
2) Neither the Archean basement rocks exposed to the north of the structure (large negative 
E kF "values (14)) nor granitic rocks from the South Range with highly evohred strontium (13) are major components in the 
precursor lithologies of the crystalline melt breccia. 
3) The striking similarity of the timecorrected isotope ratios between the matrii of the crystalline melt tmccia and the silicate 
melts of the Sudbury Complex substantiates the petrographic observations: We therefore suggest that the matrix of the 
crystalline melt breccia was formed by an early phase of the silicate melts which intruded the floor oi the Sudbury impact crater, 
1.85 Ga ago, and is a part of the Sudbury lgneous Complex. The rapid m l i ng  caused by the high content of cold lithic clasts 
prevented the total assimilation of these fragments by the hot intruding melt. Oxygen isotqm data (15) which show that 
assimilation of Onaping material was a major factor in the formation of the granophyre in line with w r  interpretation. On the 
h i s  of a Sm-Nd study, (12) suggested that the Sudbury Igneous Complex is formed by melts triggered in the upper aust by 
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FB = Footwall m; 

SC = Sudbwy Igneous Gnnplex; 
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