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Geographic Coordinates of Samples
08-CW-7A: 11U 0488607, 5467169
08-CW-7.5: 11U 0488662, 5467267
2018PPGrt 01: N 43.1373 W 65.7871

Geologic Maps:
Figure S1: Geologic Map of the Nelson Aureole (redrawn from Pattison and Tinkham, (2009))
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Figure S2: Geologic Map of southwestern Nova Scotia (redrawn from Currie et al., (1998)).
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Geologic Background

The Nelson aureole is comprised of graphitic, sulfidic, argillaceous Triassic-Jurassic aged
Ymir Group sediments that were regionally metamorphosed to greenschist facies and developed a
regional S; foliation prior to the intrusion of the Jurassic Nelson batholith. This intrusion further
metamorphosed the Ymir Group sediments surrounding the Nelson batholith creating a contact
aureole (Pattison and Vogl, 2005). Both 08-CW-7.5 and 08-CW-7A contain biotite, chlorite,
garnet, muscovite, plagioclase, and quartz, garnet overgrows the foliation, and peak P-7 conditions
are ~530°C and 3.5 kbar (Pattison and Vogl, 2005; Pattison and Tinkham, 2009). The Cambrian-
aged Mosher’s Island formation is a manganese-rich siltstone to slate that was metamorphosed to
greenschist-amphibolite facies during the Devonian collision of the Meguma Terrane with North
America during the Acadian Orogeny (Schiller and Taylor, 1966; Currie et al., 1998; White and
Barr, 2010). Sample 2018PPGrt 01 contains biotite, chlorite, garnet, muscovite, plagioclase,
staurolite, and quartz, and garnet overgrows the foliation. In both localities, syn-intrusive garnet
growth has previously been interpreted to postdate regional metamorphism (and foliation
development) (Taylor and Schiller, 1966; Pattison and Vogl, 2005; Pattison and Tinkham, 2009;
White and Barr, 2010).



Figure S3- Petrography of Nelson Aureole and Mosher's Island Formation samples.
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XPL photomicrograph of Mosher's Island formation PPL photomicrograph of Mosher's Island
showing select examples of prograde chlorite (blue formation showing garnet and chlorite. The foliation
arrows) which was identified as being in line with the is horizontal and is deflected by the growth of
foliation. Retrograde chlorite (red arrows) is garnet.

characterized as having a texture in which it appears
to be replacing garnet porphyroblasts. Here chlorite
is replacing garnet which is breaking down.
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XPL photomicrograph of Nelson aureole
sample showing select examples of

formation showing more examples of

prograde chlorite (areas highlighted by prograde chlorite (blue arrows) which
the blue arrows) in the matrix. Ma_trix phases_ was identified as being in line with the
include: quartz, plagioclase, chlorite, muscovite, foliation. There is no clearly identifiable

biotite, and ilmenite. retrograde chlorite in this sample.
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Figure S4: EBSD analyzed garnet crystals color coded for the garnet crystal
direction parallel to the X direction (see IPF) and the S1 foliation plotted on the
Garnet IPF X EBSD band contrast image. Inverse pole figures (IPF) X and Y showing the crystal
1M direction of garnet that is parallel to the foliation (X) and perpendicular to the foliation
\ (Y). IPFs are contoured for multiples of uniform distribution. See main text for
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Figure S4: EBSD analyzed garnet crystals color coded for the garnet crystal direction parallel to the X direction (see IPF) and the S1 foliation plotted on the EBSD band contrast image. Inverse pole figures (IPF) X and Y showing the crystal direction of garnet that is parallel to the foliation (X) and perpendicular to the foliation (Y). IPFs are contoured for multiples of uniform distribution. See main text for plotting convention. 
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Table S1: Summary of EBSD results. For each crystal, the corresponding plane to the directions
of garnet that are parallel to the X (horizontal, parallel foliation), Y, (vertical, perpendicular to the
foliation), and Z (perpendicular to thin section plane, parallel to foliation) are plotted. All crystal
planes have been grouped into their corresponding best fit planes (see Fig. 3B). Table shows
corresponding crystal plane, crystal plane group, and the angular difference between the two.
The angular difference was calculated using the equation between planes for a cubic crystal like:

hihy+kiky+14 1,

cos O =

\/h§+k§+l§*\/h§+k§+l§

where @ = the angle between planes and hkl are the crystal planes in garnet.
The best fit plane was chosen as the mean orientation of all the planes in the cluster.

X Y Z
Garnet Number | Crystal Crystal | Angular Crystal Crystal Angular Crystal
Plane Plane Difference Plane Plane Group | Difference Plane
Group | (°) (°)
Mosher’s Island
Formation
Garnet 01 {227} {-116} 8.74 | {-34 6} {-346} 0| {0710}
Garnet 03A {111} {779} 7.01 | {-5711} {-346} 1.97 | {-11010}
Garnet 03B {-116} {-116} 0|{045} {21111} 9.68 | {-3810}
Garnet 03C {0112} {-116} 10.45 | {-2 211} {2211} 0]|{029}
Garnet 04 {779} {779} 0| {5512} {-346} 104 | {-17 7}
Garnet 05A {079} {079} 0|{0112} {2211} 11.55 | {-16 8}
Garnet 05B {079} {079} 0| {3412} {2211} 8.58 | {-579}
Garnet 05C {058} {079} 5.87 | {118} {2211} 4.4 | {-135}
Garnet 06 {-558} {779} 6.25 | {-258} {-346} 10.74 | {-511 11}
Garnet 07A {-599} {779} 11.94 | {-155} {21111} 0.72 | {-2512}
Garnet 07B {-2611} {079} 1294 | {-227} {2211} 759 | {-337}
Garnet 08 {-6 611} {779} 10.08 | {-257} {-346} 9.67 | {-249}
Garnet 09A {0112} {-116} 10.45 | {11012} | {-21111} 6.34 | {056}
Garnet 09B {0611} {079} 9.27 | {-58 12} {-346} 3.47 | {-6 1112}
Garnet 10 {-31010} | {079} 13.89 | {-388} {-346} 13.21 | {013}
Nelson Aureole
7.5 Garnet 01 {014} {-116} 10.39 | {-229} {2211} 3.03 | {015}
7.5 Garnet 02 {2211} {-116} 1.15 | {-379} {-346} 8.79 | {045}
7.5 Garnet 04 {2211} {-116} 1.15 | {-119} {2211} 5.49 | {129}
7.5 Garnet 05 {-14 10} {-116} 12.89 | {-4 7 12} {-346} 7.29 | {3710}
7.5 Garnet 06 {229} {-116} 4.19 | {012} {012} 0| {348}




7.5Garnet07 | {011} {079} 7.13 [ {21111} [{21111} 0]{0112}
7A Garnet 05** | {-1 4 5} {079} 8.91 | {7710} | {7710} 0| {-4510}

** Indicates sample that is shown in the main text.

Figure S5: The following figure shows the EBSD generated phase maps for all 22 analyzed garnet
crystals as well as pole figures for garnet, chlorite, and muscovite. All of the garnet crystals
indexed very well >1,000 analyses per grain. Most of the chlorite and muscovite crystals indexed
well, with a few exceptions. Pole figures are only presented for samples that have >100 points for
chlorite and muscovite. For most samples the (001)cnims planes are parallel to the trace of the
foliation. Where that is not the case, this is due to:

1. All of the orientation data is from one ‘oddly oriented’ grain that is not representative of
the dominant rock foliation (NA Garnet 05).

2. Certain grains were mis indexed: there were a few cases in which staurolite was improperly
indexed as muscovite, thus the muscovite pole figure is not representative of the actual
muscovite in the rock (MI Garnet 03, MI Garnet 03C).

3. Muscovite or chlorite is an inclusion in ilmenite, thus not representing the dominant
orientation of muscovite or chlorite in the rock (MI Garnet 03, MI Garnet 09B).

4. The muscovite and chlorite have been deflected by staurolite (which grew after garnet) and
thus does not represent the orientation of chlorite and muscovite during garnet
crystallization (MI Garnet 04, MI Garnet 06).

The degree of preferred orientation in the (100) and (010) muscovite and chlorite planes are likely
a function of the number of grains analyzed. For example, NA Garnet 04 has a strong preferred
orientation for (100) and (010) muscovite, but the associated phase map shows that only 1
muscovite grain was indexed, thus the degree of preferred orientation in those orientations is a
function of the number of grains analyzed.
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Figure S6- SEM images of FIB liftout

SEM image of the TEM foil location. Sample orientation
is the same as above.
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muscovite
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SEM image of the TEM foil location. Sample is tilted at an
angle to show the Pt deposition (which is the exact location of the
TEM foil).

Pt depdsition

chlorite/muscovite

SEM image of the TEM foil location. Sample is tilted at an
angle to show the Pt deposition (which is the exact location of the
TEM foil).
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Overview of TEM sample showing locations noted below.

Chlorite diffraction pattern (right)
and location of diffraction pattern (left).

Indexed planes show this is oriented
parallel to the [001] zone axis.

Muscovite diffraction pattern (right)
and location of diffraction pattern (left).

Indexed planes show this is oriented
parallel to the [001] zone axis.

Figure S7- Top: overview of TEM sample showing locations of chlorite and muscovite diffraction patterns.
The sample was not tilted between collecting the chlorite and muscovite diffraction patterns. They are both in
the same orientation, looking down the [001] zone axis.



Video S1: 3D orientation of muscovite and garnet for the (079)g orientation.
Video S2: 3D orientation of muscovite and garnet for the (779) orientation.
Video S3: 3D orientation of muscovite and garnet for the (116) orientation.
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