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TYPES OF METAMORPHISM

There are several classification schemes for metamorphic rocks, the most popular of which are those based on the principal agent of metamorphism (i.e. genetic) and that based on the geologic setting of metamorphic rocks. Other classifications are based on the plate tectonic setting or relations between metamorphism and orogenesis.

A- Classification based on the principal metamorphic agent:

1- Thermal metamorphism: where temperature is the dominant agent. Examples include contact aureoles around plutons, and ocean floor metamorphism influenced by heat from mid - oceanic ridges.

2- Dynamic metamorphism: where pressure is the main factor effecting recrystallization and mineral growth. Examples include cataclastic metamorphism in the vicinity of fault zones.

3- Dynamothermal metamorphism: where both pressure and temperature play a major role in effecting recrystallization and mineral growth. Several types of regional metamorphism fall into this category.

B- Classification based on Geologic setting:

1- Contact metamorphism: Occurs near igneous intrusions where country rocks are metamorphosed as a result of thermal and sometimes metasomatic effects of hot magma. This type is characterized by its limited areal extent.

2- Cataclastic (dynamic) metamorphism: mostly effected by deviatoric stress, but strain rate and temperature are other significant factors. This type of metamorphism is highly localized close to fault and shear zones.

3- Orogenic metamorphism: a sub-category of regional metamorphism, where both P and T play a major role. This type is related to mountain building events.

4- Burial metamorphism: a sub-category of regional metamorphism. P and T play major roles. Occurs in deep sedimentary basins. Rocks produced by this type of metamorphism usually lack a foliation. Highest grade rocks in such settings are usually of greenschist facies conditions.

5- Ocean floor metamorphism: (sub category of regional metamorphism). T and fluids. On ocean floor, particularly near mid oceanic ridges. Metamorphic grade increases with depth with the following facies series established: Zeolite ( Greenschist ( Amphibolite (Fig. 1). 

6- Pyrometamorphism: Mostly effected by T. Volcanic or quasi-volcanic environments. Local. Index minerals include sanidine and Opx.

7- Hydrothermal metamorphism: Effected by T and fluids. It occurs in areas of hydrothermal activity (commonly associated with incipient rifting) and which are often tapped as a source of geothermal energy (e.g. Salton Sea, California; Reykjanes geothermal field, Iceland; Wairakei field, New Zealand). In such areas, fluids may reach a T of 300°C or more, reacting with the country rocks to give metamorphic mineral assemblages that depend on the original composition of those country rocks as well as on the composition of the hydrothermal fluids (particularly their CO2 contents).

8- Freight train metamorphism: Mostly T, but P could be significant. This type of metamorphism is rather rare, and is limited to soles of ophiolites. Rocks exhibit a down-section decrease in metamorphic grade (usually from granulite or upper amphibolite facies conditions near the contact with the ophiolite to greenschists farthest away.

9- Impact metamorphism: Related to meteoritic impacts. Very high P and T, lasting for a short period of time. Characterized by shatter cones, pseudotachylites, tektites, coesite, and stishovite.
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