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The Sept Iles Mafic Intrusion (SIMI) (Quebec, Canada), 
part of the Sept Iles Intrusive Suite (SIIS), is a 6 km-thick 
layered troctolite-gabbro intrusion with a funnel shape of 80 
km in diameter. The SIIS has been dated at 564±4 Ma [1] and 
supposedly results from the activity of a mantle plume related 
to the formation of the St-Laurent rift system. Flood basalts 
may have erupted before its emplacement [2]. A detailed 
petrologic study of the SIMI has been undertaken with the aim 
of better constraining the differentiation of ferrobasaltic 
liquids [3]. We present here the first results of this study 
which focus on the possible composition of the SIMI parent 
magma and on the main structure of this magma chamber. 

The exposed part of the SIIS is surrounded by a Border 
zone of variable thickness made of massive and locally fine 
grained gabbros. These fine-grained gabbros have high FeOt 
(up to 15 wt. %) and TiO2 (3 wt. %) contents, moderate P2O5 
content (0.35 wt. %) and no Eu anomaly (Eu/Eu* = 0.95). 
They are typical ferrobasalts very similar to the estimated 
parent magmas of the Skaergaard [4] and Newark Island 
intrusions [5]. The composition of liquidus phases obtained 
with the MELTS algorithm (plagioclase An67, olivine Fo75) 
perfectly matches the most primitive compositions of 
plagioclase (An68) and olivine (Fo75) observed in the SIMI. 
Moreover, the sequence of crystallization experimentally 
obtained by [5, 6] on samples which are very similar to the 
ferrobasalts from Sept Iles is in agreement with the sequence 
of crystallization of the SIMI (plagioclase and olivine, + Ca-
rich clinopyroxene, + magnetite and ilmenite - olivine, + 
olivine + apatite). The fine-grained gabbros from the Border 
Intrusion are thus plausible compositions for the parent 
magma of the SIMI. 

From base to top, the plagioclase composition evolves 
continuously from An68 to An40, then displays a significant 
reversal to An60 followed by a new decrease down to An53. 
The magnetite Cr content displays a parallel evolution. This 
reversal is interpreted as a new magma influx which is marked 
by an intraplutonic quench horizon. Other small reversals are 
observed throughout the Series.  
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The possibility to determine U-Pb ages from micron-sized 

areas within single zircon crystals using the SHRIMP 
technique has opened up new possibilities for detailed studies 
of the history of crustal rocks and constraining their ages. This 
technique, however, depends on the availability of well-
characterized, natural reference materials (Kennedy, 2000). 
We propose a gem-quality zircon (Univ. Mainz sample no. 
M257) as a future SHRIMP U-Pb zircon standard.  

Zircon M257 is a pale brown, clear stone with a weight of 
25.7 ct [for comparison, SHRIMP standard CZ3 (Pidgeon, 
1997), which has been used for more than ten years, had a 
weight of only 4.5 ct]. M257 is remarkably homogeneous; no 
internal zoning at all was found using CL imaging, transmitted 
light microscopy and Raman line-scanning. Its comparably 
high actinide concentrations (U, 810 ppm; Th, 224 ppm) will 
account for high U, Th and Pb count rates. Preliminary TIMS 
analyses (done in Giessen, Santa Barbara and Oslo) indicate a 
concordant U-Pb age of ∼562 Ma. Unit cell dimensions (a0, 
6.626 Å; c0, 6.030 Å) and Raman parameters {e.g., 
FWHM[ν3(SiO4)], 11.8 cm–1} correlate very well with the 
calculated time-integrated alpha dose of 1.66 × 1018 α/g 
(compare Nasdala et al., 2004). This and the (U+Th)/He age 
(419 ± 9 Ma), which is consistent with previous helium ages 
for zircon from Sri Lanka, allow us to exclude any heat-
treatment. Further characterization of the isotopic composition 
of sample M257 is in progress.  
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