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The role of  stress, anisotropy and fluid pressure in con-
trolling the movement of  magmas and mineralizing fluids
through the crust

Die Rolle von Spannungen, Anisotropie und Fluiddruck auf
die Bewegung von Magmenströmungen und mineralisierten
Fluiden durch die Erdkruste
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Abstract

Percolation theory and the theory of  fluid induced fracturing have been used to great effect in predicting the likely patterns of
hydrocarbon migration and concentration in the upper crust. These theories are equally applicable to the movement of  magmas
and mineralizing fluids at all depths within the crust and can be used to account for the different distribution patterns of  igneous
intrusions or mineralization which occurs at different times within the same fracture network.

Zusammenfassung

Die Anwendung der Sickertheorie und der fluidinduzierten Fraktuierungstheorie haben sich als besonders fruchtbar erwiesen in
der Berechnung wahrscheinlicher Kohlenwasserstoff-Wanderungen u. -Konzentrationen in der Oberkruste. Diese Theorien sind
ebenso anwendbar für Magma- und mineralisierende Fluidströmungen aller Tiefengrade der Erdkruste und erklären die unter-
schiedlichen Verteilungsmuster von Magmatiten bzw. Vererzungen, die an verschiedenen Stellen und zu verschiedenen Zeiten in
ein und demselben Frakturnetzwerk vorkommen bzw. gebildet wurden.

Introduction

Over the past two decades the process of  fluid assisted
fracturing and the movement of  fluids through a fractured
rock mass have been intensely studied in an attempt to
better understand the migration and concentration of
hydrocarbons in the upper levels of  the crust, e.g. POL-
LARD & AYDIN (1988), PARNELL (1994), SIBSON (1994),
COSGROVE (2001). The principals that impact on this
problem are those linked to hydraulic fracturing, e.g.
SECOR (1965), PHILIPS (1972), POWLEY (1990), ENGEL-
DER (1992), MANDL (2000) and percolation theory, e.g.
STAUFFER & AHARONY (1994), JOLLY (1996). In this brief
review article the relevance of  this work to the movement
of  magmas and mineralizing fluids through the crust at
deeper levels is considered and the critical parameters that
control this movement identified.

It can be shown that the three most important parameters
controlling the movement of  fluids through a fractured
rock mass are the geometry of the fracture network (this
controls connectivity, conductivity and permeability), the
differential stress acting on the rock and the fluid pres-
sure. These three control the distribution patterns of
magmas and mineralizing fluids. All three are likely to
change with time and this variation can be used to
account for the observation that on some occasions mine-
ralization or magmatic intrusions pervade the whole of  a
fracture network and on others is constrained to isolated
channels.

In addition to the three parameters listed above, the
type of  fluid can also have an important effect on the
resulting pattern of  fluid penetration. Some fluids such as
water, fluidized sands and hydrocarbons leave the frac-
tures either barren or filled with permeable material after
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