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Abstract: The Castle Crags pluton (CCG) (167 Ma) belongs to the Wooley Creek suite of 

plutons (152-170 Ma that intruded the Klamath Mountains province in northern 

California. This province represents accretional mountain belt developed at active 

continental margin and composed of rock assemblage of oceanic affinity (Snoke and 

Barnes, 2006) accreted during Late Paleozoic through Middle Mesozoic by westward 

thrusting (Irwin, 1981; Snoke and Barnes, 2006). The pluton itself intruded Ordovician 

Trinity peridotite of Trinity subterrane and consists of three concentrically arranged 

rock types. Based on petrography, geochemistry, and gradational textural changes, 

Vennum (1980) interpreted the pluton intrusion as a single batch of magma 

differentiated by fractional crystallization inward from margins. The internal magmatic 

fabric of the CCG shows concentric pattern of margin-parallel vertical magmatic and 

magnetic foliations. The magnetic lineations reveal plunge trends parallel to the 

margins of the pluton and continuously increasing plunge angles from the margin to 

the core of the pluton. The concentric zonality of the pluton is documented also in 

distribution of magnetic susceptibility, degree of AMS (parameter P) and AMS shape 

(parameter T). The central part of CCG pluton displays the lowest magnetic 

susceptibility accompanied by the lowest AMS degree and strongly oblate AMS 

elipsoid shapes. The susceptibility (92e-06 to 2e-02 (SI)) and AMS degree (1.013 to 

1.713) increase towards pluton margins. Very high values of AMS degree cannot be 

explained by alignment of non-interacting magnetite particles during the magma flow, 

as the maximum P value for ferromagnetic granites in which magnetite carries the 

AMS was estimated at 1.18 (Tarling and Hrouda, 1993). The observed lack of 

subsolidus deformation in the samples that show high AMS degree led us to perform 

detailed magnetic study to find the source of unusually high values of P parameter. 

The thermomagnetic curves, hysteresis loops, isothermal remanent magnetization 

acquisition (IRM) curves and DC demagnetization (DCD) curves were measured to 

explain high values of AMS degree that could have resulted from hematite and/or 

magnetostatic interactions in the rock. However, the detailed analysis of magnetic 

properties didn’t reveal the source of the high P parameter values. Therefore, we 
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conducted a microstuctural analysis comprising measurements of crystalographic 

preferred orientation (CPO) of feldspar phenocrysts and a quantitative analysis of 

microstructure. The analysis revealed phenocryst preferred orientation parallel but 

also symmetrically oblique to AMS foliation, microstructural features documenting 

interstitial melt and dilatancy textures. The observed CPO and microstructural features 

correspond to the shear thickening rheology of highly crystallized magma (Smith, 1997; 

2002, Park and Means, 1996). This leads us to the conclusion that the crystalline mush 

was actively deforming during magma emplacement or at least at its final stage. 
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