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Regional Setting

Saganaga Tonalite is situated to the north of the Duluth complex within the Archean Superior
Craton

Named after Saganaga Lake

Archean in Age: ~2700 £ 50 m.y.a
> Rb-Sr, K-Ar, and U-Pb dating methods were used

Originated from the Algoman Orogeny (Kenoran Orogeny in Canada) before the Mid-continental
rift
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Algoman Orogeny

Repeated episodes of Late Archean continental collisions, compressions, and subductions

OROGENIC
— roRAR Np —-+——FORELAND 5T WEDGE = HINTERLAND —=

BASIN




Saganaga Tonalite

Homogenous, composite Intrusive body

Intrudes Greenstone and Northern Light Gneiss and
overlain by metasedimentary rocks of Knife Lake
Group (Hanson,1962)

Composition
> Felsic
> 20-60% Quartz
= 50-90% Plagioclase (Oligoclase or Andesine)
> <10% Alkali Feldspar
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* Mineral Approximations were made via petrographic microscope for three different thin
sections.
* Average mineral percentage for the bulk rock sample is shown.




Guiding Question

Determine if the cooling rate of the Saganaga Tonalite can be estimated based on 2-D crystal size
distribution of Plagioclase



Methods

Produced 3 thin sections
Analyzed general mineral composition and identified Plagioclase crystals

Import image, taken on Dr. Tackett’s microscope, of thin sections into an image analysis software
(Digimizer) for crystal size distribution analysis
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Crystal Size Distribution (CSD)

Crystal size and number density are intricately linked to the rates of crystal growth and
nucleation, which change in response to variations in magma temperature, vapor pressure, and

melt composition.

3-D analysis must be done to get truly accurate data, however, this study will analyze a 2-D
surface, so there is error built it

The focus of this study is to see if CSD will work on a Tonalite using a 2-D analysis



Digimizer:
Digimizer allows you to:
> Manipulate an Image

Image Analysis Program

* Make Manual Measurements ¢ Image Analysis

> Contrast & brightness

> Background correction

> Despeckle

= Convert to color or grayscale
> Sharpen

> Negative

° Filters

° Etc.

Digimizer

image analysis

Define unit of measurement
Distances

Perimeters

Areas

Measure Angles

Mark and Count Objects
Etc.

Binarization

Overlay binary Layer
Noise reduction
Object detection

www.digimizer.com
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Crystal Size Vs. Amount of Crystals
(Plagioclase)
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Conclusion

Saganaga Tonalite is composed of approximately 61% Plag, 3% K-spar, 30% quartz, 5% Other

Plag. crystals are approximately 30% longer than they are wide

Plag. crystal size distribution is highly variable (0.43 — 9mm?) with the majority of crystals
between (0.75 — 3mm?)

CSD to determine cooling rate in 2-D analysis was not determined because of extreme error in
size distribution because of the cut-section effect



