


Modified from Langenbruch & Zoback (2016) Courtesy of B. Carpenter

Sept. 2016, Mw 5.8 

near Pawnee, OK



Multiple sets of high-angle to subhorizontal 

mineralized fractures are ubiquitous in 

basement rocks investigated to date.



Ubiquitous fracturing may provide a 

pathway for diffusion through 

permeable basement rocks.



Marsh and Holland (2016)



2mm

Modified from Marsh and Holland (2016)



Mineralized fractures 

include a 2-5mm thick 

subvertical carbonate 

vein with basement 

clasts and slickensides.

Modified from Marsh and Holland (2016)



2 cm



Illite/Chlorite clay-

dominant layer along 

contact with host rock, 

shows sheared fabric

2 mm

Rhyolite 

clasts



Illite/Chlorite clay-

dominant layer along 

contact with host rock, 

shows sheared fabric,

cross-cuts other vein 

textures 

2 mm

Cemented calcite, some 

variance but mostly equant

Heterogeneous calcite with illite and 

dolomite, porosity, incoherent structure.

Interpreted as fluidized injection.

2 mm



2 mm

Grainsize reduction and 

dolomite authigenesis 

along boundary

100 ɛm

Twinning and recrystallization textures in 

calcite consistent with high strain at 

temperatures below 170° C



Embayment and development of lenses 

in pre-existing clay-rich alteration zone
Formation of carbonate clasts 

containing host fragments

5 mm

ñMassiveò fine-grained, 

homogeneous texture


