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Figure 1.5. Models of fold development in regularly alternating competent and incompetent layers.
Variables built into the models are competency contrast (iVj-^) an<^ layer spacing (n=d2/d,). The models A-C
(this page) represent low competency contrasts with variable layer spacing and the models D-F (next page)
represent high competency contrasts with variable layer spacing. (From Ramsay and Huber, 1987).
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Figure 2.1. Simplified map and cross-section of the Meguma Terrane showing the
location of the central Meguma study area. Cross sections modified from Fletcher and
Faribault, 1911. MUS - Mount Uniacke Synclinorium; KS - Kinsac Synclinorium;
8MB - South Mountain Batholith; MB - Musquodobit Batholith.
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Figure 2.3. Simplified geology map and cross-section of the study area in the central Meguma
zone. (Geologic data compiled from NSDNR open file maps and NSDNR unpublished data from
11 D/13, and from regional maps by Faribault, 1909).
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Figure 2.4. Fold model of buckle development prior to regional folding. Key features are competent layers (quartz veins)
are buckled during cleavage development and prior to regional folding. The model predicts that the axial planes of parasitic
folds will be parallel to the regional axial plane.
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Figure 2.5. Fold model of buckle development during regional folding. Key features are
competent layers (quartz veins) are buckled only in the hinge zone of the regional folds. The
model predicts planar competent layers on the limbs of regional folds and buckled competent
layers in the hinge of regional folds.
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3rd order (minor folds)
2-20 cm

4rn order

1st order

up to 10 km

Figure 3.1. Schematic diagram defining ordered relationship between multiple scales of folds. 1 st
order represent regional scale folds; 2nd order represents mesoscale folds; 3rd order represents the
minor fold scale; and 4th order represents subsidiary folds developed in the median segment of a
3rd order box fold.
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Figure 3.2. Outcrop location map of H, (Holland Road) and H2 (Bennery
Lake). Refer to Figure 2.3 for symbol definitions.
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Trend of
regional
cleavage

a) e = -0.42
b) e = -0.34
c) e = -0.48

Figure 3.3. Field photograph and sketch of ptygmatic folds. Note that the folds
are primarily symmetric and their axial planes are roughly parallel to the axial
plane of the regional fold.
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10cm

Figure 3.4. Field photograph and sketch of ptygmatic folds developed in layers of varying
thicknesses. Note that in the thicker segments of the layer the fold wavelength and
amplitude increase.
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5cm

minor fold

limb of
box fold

a) e = -0.67
b) e = -0.65

Figure 3.5. Field photograph and sketch of box-style folds with subsidiary folds developed
in the median segments and parasitically on the box fold limbs. The axial planes of these
minor folds parallel the axial plane of the regional fold.



a b

Figure 3.6. Field photographs of typical fold shapes at H,. The fold in (a) shows subsidiary ptygmatic folds developed in the
median segment of a box-style fold, (b) shows a ptygmatic fold with a flat median segment typical of modified box folds. The
folded layer in (c) shows how the thicker segments of the layer display greater fold wavelengths than the thinner segments.
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1

2cm

Figure 3.7. Line drawings of a single folded coticule layer from four parallel, 4-cm thick slabs cut
perpendicular to the hinge. Note the dramatic changes in fold shape along the hinge. The indicated
segment in slab 1 displays subsidiary folds in a median segment of a box fold, and by slab 4 this
segment is rotated counterclockwise so that it parallels the former box fold limb. Sketches taken from
Figure A1.1 in Appendix 1.



Figure 3.8. Thin section map of cleavage on photomicrographs. Foliation defining minerals are axial
planar to minor and regional folds. Local variations are a result of deflections around coticules.
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Figure 3.9. Photomicrographs of a locally steepened folded coticule layer. Cleavage bands commonly
wrap around folded segments of the coticule layer. Divergent fans of cleavage occur around horizontal
to shallowly dipping layer segments. Minerals inside the fans have no preferential lineation indicating
low strain in these divergent fans.







Figure 3.11. Field photographs of an exposed cleavage plane (SW facing) revealing coticule nodules that are locally boudinaged.
Arrows in photographs (b) and (c) point to boudin necks that are filled with quartz.





Figure 3.12. Photograph of a locally steepened folded and boudinaged coticule layer. Boudin necks are filled with quartz and indicated
by arrows. Boudinage in the layer on the left represents 9% extension and boudinage in the layer on the right represents 22%.

UJ
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5cm
a) e = -0.54

Figure 3.13. Field photograph and sketch of ptygmatic and modified box folds. Note that the folds are
primarily symmetric and their axial planes are roughly parallel to the axial plane of the regional fold.
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minor fold (3rd order)

a) e = -0.56

5cm

Figure 3.14. Field photograph and sketch of subsidiary folds developed in the median
segment of a box fold.



57

The minor folds exhibit moderate noncylindricity defined by fold shape change along

the hinge. Figure 3.15 shows line drawings taken from parallel slab sections cut in the fold

profile shown in Figure Al .3 in Appendix 1. In Figure 3.15 the slabs are cut every 4 cm and

clearly display fold shape change along the hinge. Also evident is the lateral variation in

layer thickness, which affects the fold shape in terms of the wavelength and amplitude (see

section 1.2.2.1). The circled segments of the fold shows how an initially regular box fold

in slab 2 has subsidiary folds developed in the median segment by slabs 4 and 5.

The folds at this location exhibit slight asymmetry, consistent with southeast

vergence and shear strain. Important to note is that the asymmetry displayed at this location

and HJ is minor, and therefore consistent with these folds being formed during layer-parallel

shortening.

Bedding-cleavage relationsh ips:

Bedding-cleavage relationships are similar to those at H!. Figures 3.16 and 3.17 are

maps of cleavage from photomicrographs. Cleavage in slate intervals is regionally axial

planar with variations resulting from local deflections. Cleavage bands tend to characterize

cleavage development. Cleavage is best developed adjacent to steep, long limbs of minor

folds of coticule layers (Fig. 3.16) and other bands tend to trace fold crests and troughs. In

Figure 3.17 cleavage consistently occurs adjacent to steeply dipping limbs and traces fold

crests and troughs. Divergent cleavage fans are common around the outer-arc of folded

coticule layers.
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Figure 3.16. Thin section map of cleavage on photomicrographs. Foliation defining minerals are axial planar to minor
and regional folds. Local variations are a result of deflections around coticules. Note that the cleavage bands track the
steep layers and are focused in the inner arcs of folds.
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Figure 3.17. Thin section map of cleavage on photomicrographs. Cleavage tends to be focused in bands that are axial
planar to the minor and regional folds. Local variations are a result of deflections around coticules. Note that the
cleavage bands initiate only in the inner arcs of folds and trace the fold limbs out of the inner arcs.
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Figure 3.19. Slab and corresponding thin section cut parallel to the strike of cleavage
(SW facing) showing a boudinaged coticule layer. The boudinage is parallel to the
hinge of the regional fold. In thin section, mineral lineations also parallel to the hinge
are evident. The boudinage represents 25% extension.



Figure 3.20. Outcrop location map of L, (South Uniacke Pit) and L2 (Highway #1 Pit).
Refer to Figure 2.3 for symbol definitions.



Figure 3.21. Outcrop scale exposure of steeply dipping non-folded coticule layers.
Coticule layers are planar and no remnants of unfolded folds are observed.



cleavage
SE vergence

\e

Figure 3.22. Close-up field photograph and sketch of the non-folded coticule
layers. The bedding-cleavage angle is small and indicates southeast vergence. ON

--0
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Figure 3.23. Photomicrograph of a spessartine-bearing slate adjacent to a coticule layer.
Foliation is deflected by the spessartine grains indicating spessartine grew prior to cleavage
development. No inclusion trails in the spessartine are evident.
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Figure 3.25. Field and hand sample photographs of scallop-shaped crenulation. The crenulation
occurs along the bedding plane of slate layers. The crenulation is made up of stacked recumbent folds
with highly curved hinge lines. Sulphitic minerals occur between the limbs of the stacked folds. It
is interpreted to have formed by flexural slip where an inconsistency in the overlying layer dragged
the crenulation at one point to form the scallop shape.





Figure 3.26. Field photograph and sketch showing symmetric and asymmetric folds developed in the same layer. The tight box
fold in the middle of the sketch is symmetric whereas the fold at the bottom of the sketch is moderately asymmetric. Distinct
zones throughout this outcrop display folds with highly variable symmetry.

bo
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a b

Figure 3.27. Field photographs of selected fold styles. Photographs (a) and (b) show highly asymmetric folds
(axial planes are parallel to the regional fold axial plane) whereas photograph (c) shows a moderately
asymmetric box fold with subsidiary folds developed in the median segment. The folds in photograph (d)
nicely displays the relationship between layer thickness and fold wavelength and amplitude. As the layer
thickens the fold wavelength and amplitude increase accordingly.
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Figure 3.28. Thin section map of cleavage on photomicrographs. Foliation defining minerals are
axial planar to the minor folds, but locally, foliation diverges up to 90° to the regional axial plane.
Where folds exhibit good symmetry this divergence is best developed. These symmetric folds
represent zones of low shear strain. Thin section from slab in Figure 3.30.
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|Hwy#l L2

a) e = -0.26
b) e = -0.25
c) e = -0.30
d) e = -0.38 2cm

Figure 3.29. Slab photograph and sketch. Folds are symmetric to mildly
asymmetric and display variable shortening values across the sample.



2cm

Figure 3.30. Slab photograph and sketch. Folds are symmetric to mildly asymmetric. Note that outer-arc extension is very well
developed in the fold crests. Outer-arc extension indicates that the folds were formed when layers were stiff. The pattern of the
outer-arc fractures indicates that these folds formed by tangential longitudinal strain during layer parallel shortening.
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Figure 3.32. Photomicrographs of well-developed outer-arc extension.
Inset image shows how the quartz between coticule interlaminations
appears to be the same as in the outer-arc extensional wedges.



5mm

Figure 3.33. Photomicrograph and sketch showing a thin boudinaged coticule layer. The sketch shows only the coticule
segments and the spaces between represent quartz-filled boudin necks. Note that boudinage only occurs in steeply dipping
segments and not in subhorizontal segments.

oo
to



Figure 3.34. Outcrop location map of L3 (Beaverbank Road) including the small outcrop to the west of
the road. Refer to Figure 2.3 for symbol definitions.
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20cm

a)e = -0.07
b)e = -0.23
c) e = -0.26

d) e - -0.
e)e = -0.01
f)e = -0.15

Figure 3.35. Field photograph and sketch of a profile section on the east side of the Beaverbank Road. The
central fold in this section is an upright mesoscale modified box fold. Outside of this section coticule layers
display only isolated folds and primarily planar layers.



S cm

a)e = -0.21
b)e = -0.31

Figure 3.36. Field photograph and sketch of two steeply dipping folded coticule layers. The thinner layer
is more shortened than the thicker layer. Polyharmony between the two layers is poorly developed.



Regional
Cleavage

\e 3.37. Field photograph and sketch of two folded coticule layers. Cleavage adjacent to folded coticule layers is

generally regionally axial planar, but locally, cleavages diverges controlled by the symmetry of the folds. The two folded
layers display moderately well developed polyharmony.
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80cm
10"

Figure 3.39. Plan view sketch of a doubly plunging folded coticule layer. Arrows indicate direction and
magnitude of plunge. Noncylindrical folds of this type are the major fold style in the study area. In fact,
these types of folds mimic the regional fold style which is also noncylindrical.
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Figure 3.41. Photomicrographs showing a folded coticule layer of varying thickness. Well-developed outer-
arc extension occurs as wedge-shaped fractures. These sedges taper almost to the inner-arc indicating that
the neutral surface of the fold is very close to the inside edge of the layer. Horizontal to subhorizontal
fractures are pervasive in the thin segment of the coticule layer. Note that the fractures do not necessarily
occur perpendicular to the layer and do not occur in horizontal segments of the coticule layer. Extension in
the thin segment represents 18% extension in the down-dip direction.
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Figure 4.2. Plan view schematic of the possible processes of fold development. Propagation of the hinge occurs
perpendicular (i.e. evident in the profile plane) and parallel to the hinge. A scale is intentionally omitted as folds
of all scales develop in this manner. See text for discussion.
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Figure A1.1. Photographs and sketches of four successive
4-cm thick slabs cut perpendicular to the hinge. Slabs are
from H, (Holland Road).



a) e = -0.63
b) e = -0.62
c) e = -0.49

Figure A 1.1 continued.
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a) e = -0.66
b) e = -0.58
c) e = -0.49

Figure A 1.1 continued.



Figure A 1.1 continued.



2cm
a) e = -0.49
b) e = -0.50
c) e = -0.53

Figure Al .2. Photographs and sketches of four successive 4-cm thick slabs cut
perpendicular to the hinge. Slabs are from H2 (Bennery Lake).
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a) e = -0.47
b) e = -0.47

Figure A 1.2 continued.
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a) e = -0.45
b) e = -0.48
c) e = -0.46

Figure A 1.2 continued.
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a) e = -0.44 b) e = -0.45 c) e = -0.50

Figure A 1.3. Photographs and sketches of five successive 4-cm thick slabs
cut perpendicular to the hinge. Slabs are from H, (Bennery Lake).
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Figure A 1.3 continued.



a) e = -0.49 b) e = -0.52
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Figure A1.3 continued.
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a) e = -0.47 b)e = -0.51

Figure A 1.3 continued.



if-

a)e = -0.41 b)e = -0.48 c)e = -0.48
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Figure A 1.3 continued.
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2cm

Figure A1.4. Photographs and sketches of three successive 4-cm thick slabs cut
perpendicular to the hinge. Slabs are from H2 (Bennery Lake).



a) e = -0.50
b) e = -0.42
c) e = -0.50

2cm

Figure A 1.4 continued.



Figure A 1.4 continued.

2cm



Figure A1.5. Photographs and sketches of six successive 4-cm thick slabs cut
perpendicular to the hinge. Slabs are from L3 (Beaverbank Road).
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Figure Al.5 continued.
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Figure Al .5 continued.
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2cm

a) e = -0.47
b) e = -0.29

Figure A1.5 continued.
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2cm

a) e = -0.33
b) e = -0.28

Figure Al .5 continued.
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