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Qtz evolution

Title suggestion: Petrogenisis of metamorphic qtz from the the Blakstad area, Bamble sector, South Norway – Implications for fluid rock interaction and geodynamics
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Introduction

In most geological studies we tend to estimate the conditions of peak metamorphism and in some studies retrograde mineral reactions. These PT-conditions unravel which dept the rocks were at and what the heat flow was at that particular time. If ages can determined it is furthermore possible to reconstruct a pressure time temperature path under the assumption that the determined points in the rock history are connected in the simplest possible way. So what else do we need to know? This may seem a stupid question. The answer to this question is though simple and important for many geological branches, oil exploration, structural geology and ore exploration. The answer is of course that we need to know what processes the rocks were subjected to during their history, and which other factors influenced the faith of the rock. Fluids are though to be of great importance, in geological processes often determining which phases that are stable and acting as cat ion exchange and transport agent in ore formation. In the literature a connection between shear zones and fluids has often been postulated in the literature, especially in connection with auriferious ore deposits (e.g. Colivine et al. (1984), McCuaig & Kerrich (1980), Nesbit et al. (1986), Nesbit & Muehlenbachs (1989), Grooves et al. (1992), Sibson et al. (1988). However the documentation of the fluid mobilsation patterns are often missing or incomplete. In this paper we present documentation of fluid movements and fluid induced multi stage recrystallisation in quartzites from the Bamble sector, which well known for its fluid related processes (see geological setting next section.). In classic metamorphic petrology stdies quartzite often excluded, because usually lack metamorhphic index assemblages. So why are quartzites interesting to study and what can they tell us?. There are several reasons why quartzites are interesting to study first of all their simple chemistry being almost pure silica makes it easy to trace mass transport because even a small amount of material added from and external source can change the relative proportions of other elements than silica, stabilizing new mineral assemblages. Secondly Quartz, the main mineral in a quartzite is a good container of paleofluids in fluid inclusions. However Quartzites are also some of the softest rocks in the deep continental crust and thus often used as decollement during tectonic events. It is though often not taken into consideration, that different quartz types has different properties with respect to crystalloplastic deformation but his has been proven in numerous experimental studies (REFS MANY).
In addition to the academoic interest in qtz the desiphering of complex textures adds to the understating of the formation of super pure qtz, documenting that retrograde metamorphism controlled by infiltrating fluids can indeed generate pure qtz from an impure protolith. Furthermore the clear distinction between different qtz types can be used in fluid inclusions studies as shown in (reference to paper 2).
Geological setting

Previous work on Quartzites in Bamle,
Previous work on qtz vein in bamble (paper 3, van den kerkhof, touret?)


Rose qtz veins?+hematite/ilmenite(Mn) (paper 3 any? Touret/Kerkhof?)

Grt qtz symplectites (paper 3+others common (peter padget pers. Comm..))

 map and description of localities,

Mineralogy 


Petrography



Mica chemistry/texture


Road profiles
Methodology
Sampling

Sample preparation


Importance in SEM-CL

SEM-CL methodology

CL- investigation cover large amount of samples only a few presented here-but the results represent general tendencies
La-ICP-MS


Selection of ablation areas from cl texture


Very difficult avoiding micas

SEM-CL/optical textures
The general types of optical textures

General SEM-CL textures (the four quartz types)

Texural relations sample by sample


Quartzites


Rose Qtz Veins


Grt-Qtz symplectites


Qtz vein in quartzites from osedalen nybygg


Qtz vein in gabro near esso osedalen


Qtz veins from heståsen alteration zone
Qtz chemistry vs. texure
Plot of general geochemistry of the qtz in the froland area

Comparison with qtz from other investigations

Van den Kerhof Bamble


Other places Muller
Discussion
Cronology of events/qtz textures (repetition of the sem-cl results without arguments i.e. list or table would be appropriate

SEM-TE-MonoCL

Mica chemistry/texture in relation to qtz textures- discuss the obvious evidence of metasomatism seen in the mica

Processes behind textural evolution

Effects of water introdion to the dry granulite facies qtz on annealing and dynamic recrysatllisation


SGR realated to type 3 alteration


Water related too



Water introduction (kronenberg, tullis, hirth, references in tullis )



Refer to experimental data of dry and water saturated quartzites (water fugasity)


What about TE as obstacles for dislocation glide (hindering dislocation loops from propagating (somewhat speculative but has theoretical justification).
Implications of the heterogeneous for geodynamics and strain localization.
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