Dolomite Recrystallization
Along the Devonian Rimbey-Meadowbrook Reef Trend,
Western Canada Sedimentary Basin, Alberta, Canada
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SIGNIFICANT RECRYSTALLIZATION
Any TEXTURAL CHANGE,

STRUCTRAL CHANGE, OR
COMPOSITIONAL CHANGE

via recrystallization that resulits in a variation
larger than the original range.

INSIGNIFICANT RECRYSTALLIZATION
smaller ....

Machel 1997
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METHODS:

e average 6 samples per township

» petrography (350 thin sections)
 CL microscopy and spectroscopy
« XRD

 stable isotopes

«87Sr/86Sr

* major and trace elements

* image analysis

* multivariate statistical analysis



DOLOMITE TYPES
IN THE STUDY AREA:

best choice
for identifying
recrystallization:

most abundant
types along the
entire

reef trend




Fine-crystalline grey matrix dolomite (R1):

- fine crystalline

- planar-subhedral to non-planar
- dense mosaic

- dull orange-red luminescence

Medium- to coarse-crystalline
grey matrix dolomite (R2):

- micro-medium to micro-coarse crystalline

- planar-subhedral to non-planar

- dense mosaic

- grey to beige

- dull orange-red luminescence
(sometimes blotchy)

Brown porous matrix dolomite (R3):

- medium to coarse crystalline

- planar-euhedral to planar-subhedral
- porous mosaic

- clear to brown

- blotchy orange-red luminescence




Crystal size variation of the R3 matrix dolomite along the RMTR Crystal size variation of the R2 matrix dolomite along the RMRT
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Maximum Sr Isotope Ratio of Basinal Shales
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Original flow of formation waters joined by the cross-formation
fluid through local breaching of the Ireton aquitard

Uppermost Cretaceous - Tertiary aquifer system 3

Colorado aquifer system

Clearwater -Upper Mannville aquitard
Lower Mannville oquitard

Ireton oquitard

ERCB/AGS Special Report 092 (2008)



CONCLUSIONS

e Matrix dolomites have undergone a ‘significant’ recrystallization

* R1 is the 'least-altered’ dolomite phase. Dolomitizing fluids - marine
waters. Early recrystallization likely occurred during Late Devonian
to Early Carboniferous.

 R2 and R3 dolomites formed by further alteration of R1 at deeper
burial and/or by warmer fluids (up to 105 °C).

e Mixing of meteoric waters of the Lower Mannville and dense brines
of the Cooking Lake aquifer significantly affected area located north
from township 44 causing depletion of 6'30 values and enrichment in
O613C, 87Sr/8Sr, trace elements and REE compositions ?

* No signs of stepwise recrystallization proposed by Land (1992)

« Mode of recrystallization along reef trend =
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