2014-04-11

Metamorphism (21 &8 & &)

Introduction
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Figure 1-9. Estimated ranges of oceanic
and continental steady-state geotherms to
a depth of 100 km using upper and lower
limits based on heat flows measured near
the surface. After Sclater et al. (1980),
Earth. Rev. Geophys. Space Sci., 18, 269-
311.
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Figure 21-2. The three main types of deviatoric
stress with an example of possible resulting
structures. a. Tension, in which one stress in
negative. “Tension fractures” may open normal
to the extension direction and become filled
with mineral precipitates. Winter (2001) An
Introduction to Igneous and Metamorphic
Petrology. Prentice Hall.
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Compression: o, |s domlnant, — folding or more
homogenous flattening

b. Compression

Figure 21-2. The three main types of deviatoric
stress with an example of possible resulting
structures. b. Compression, causing flattening or
folding. Winter (2001) An Introduction to Igneous
and Metamorphic Petrology. Prentice Hall.
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Figure 21-2. The three main types of
deviatoric stress with an example of possible
resulting structures. b. Shear, causing slip
along parallel planes and rotation. Winter
(2001) An Introduction to Igneous and
Metamorphic Petrology. Prentice Hall.

Figure 223  Under the pressures of metamorphism, some mineral grains become
reariented and aligned at right angles 1o the stress, The resulting orientation of mineral
qrains gives the rock a foliated {layered) texture. If the coarse-grained i ignacus rock
igranite) on the left intense iwm, it could end up cl

resembling the metamarphic rock on the right (gnedss). (Bhatos by E. J. Tarbrack]
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ZZ (Contact Metamorphism)

&2 (Regional Metamorphism)

24 & Z(Hydrothermal
Metamorphism)

- HEN Hd A Z(Fault-Zone

Metamorphism)

(HH‘

2 HY & Z (Impact or Shock

Metamorphism)

A Classification
of Metamorphic Rocks
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A Classification of Metamorphic Rocks
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-€| & gh(Sedimentary rocks)
-RIg (Shales; OI& 2 Pelitic rocks)
-Ab2} (Sandstones; Arenaceous rocks and semipelitic rocks)
-EtM A O (Carbonate; Calcareous rocks)
-018/ e (marl rocks)

Sty
-8J14 342 (Basic igneous rocks; metabasites)
-EEJ| 4 (Ultramafic rocks)
-3r4 2+ & 2H(Granitoid rocks)
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- Feldspars (plagioclase, K-feldspars)

- Quartz (2 P,

Depth (Km)

- Mica (sericite, muscovite, biotite, chlorite)
- & F & (garnet)

- & XA (staurolite)

- 2 & Al (cordierite)

- Al-silicate (andalusite, kyanite, silliminite)

- Pyroxene
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Figure 23-18. Augen Gneiss. Winter
(2001) An Introduction to Igneous and

Metamorphic Petrology. Prentice

Hall.
High Strain Rocks Chapter 22: High Strain Rocks
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Table 22-1. Classification of High-Strain Fault Zone Rocks MY granite)
incohesive -
2 fine | Rlocks without Rocks with primary cohesion [ “'LF,':i.:'ii"‘ h111u;::l:‘:-\.ck~
. Non-foliated Foliated Glass | fracring | brittle fault rocks
in matrix :
Fault breccia ot Protomylonite a2
?5.: Mylonite . i vy lonine 4‘:‘::0\-' ducli_!_:'|
9; Cataclasite mnursmm / :n,-ﬁn?;" "
Fault gouge o
J Y il dominant | — ’
ductile wide ductile shear
After Higgins (1871) deformation _ ;m“;‘:a ith striped

Figure 22-2. Schematic cross section through a shear zone, showing the vertical distribution of fault-related rock types, ranging
from non-cohesive gouge and breccia near the surface through progressively more cohesive and foliated rocks. Note that the width
of the shear zone increases with depth as the shear is distributed over a larger area and becomes more ductile. Circles on the right
represent microscapic views or textures. From Passchier and Trouw (1996) Microtectonics. Springer-Verlag. Berlin.
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Figure 22-4. Shatter cones in limestone from the Haughton Structure, Northwest Territories. Photograph courtesy Richard Grieve,
© Natural Resources Canada.




