
GARNET SCHIST OF 
THE BL ACK HILLS 

G A R N E T  –  B I O T I T E  G E O T H E R M O M E T E R  

D E V I N  S A I L E R  



LOCATION: KEYSTONE, SOUTH DAKOTA 

  My samples were collected from just NW of Mount Rushmore National Monument 

  43 54’ 5” N, 103 25’ 47” W, Elevation: 4637 ft. 



GEOLOGY OF THE BLACK HILLS 
The Black Hills essentially form a concentric dome on the western edge of South Dakota. The 
core of the dome is largely composed of igneous rocks, such as granites and pegmatites. The next 
ring is a metamorphic zone created by the Trans-Hudson Orogeny approximately 2 billion years 
ago. The final ring is composed of sedimentary sandstones and limestones. The Deadwood 
Formation outcrops here and contains gold: leading to the area’s popularity in the late 1870’s. 
Also outcropping here is the Pahasapa Limestone, which is home to famous cave systems. 

  Yellow (1.1-1.8 billion years old) 

   - Igneous granites and pegmatites 

  Red (~2 billion years old) 

   - Wide variety of metamorphic rocks 

  Blue 

   - Sedimentary outcrops          



GARNET SCHIST 
A medium grade metamorphic rock, containing abundant Garnets and Micas. Fine to medium 
grained and often foliated.  

Composition:    

-  Quartz 

-  Feldspars 

-  Micas 

-  Garnet 

-  Staurolite* 

Schists are formed from the metamorphism of calcareous clay minerals and calcite rich rocks. 



THIN SECTION  

Garnet 

Biotite 

Garnet 

Biotite 

~ 2.5 mm 



SEM DATA 

Image Name:  182997 BLACK HILLS SCHIST(6) �
Image Resolution:  512 by 384 �
Image Pixel Size:  0.29 µm �
Acc. Voltage:  15.0 kV�
Magnification:  900 �



SEM DATA CONT. 



GEOTHERMOMETER CALCULATIONS 
Given the equation in our textbook and data collected from the SEM I was able to carry out the 
following calculations: 

Equation 30:  KD = (XMg/XFe)Grt/(XMg/XFe)Bt  = (Mg/Fe)Grt/(Mg/Fe)Bt 

Equation 36:  C = 52,090 + 2.494 P(MPa)/ 19.506 – 24.943 ln(K
D
) 

  P(MPa) was assumed to be 500 Mpa 

  KD
 = (1.04/10.79)/(5.24/6.69) 

        = 0.123057114 

   



CALCULATIONS CONT. 
With a calculated equilibrium value – take the natural log and then plug it into equation 36 from 
Winter. 

  ln(0.123057114) = -2.09510669 

  C = (52,090 + 2.494(500)/19.506 – 24.943(-2.09510669)) - 273 

  C = 470.225 

Given an assumed pressure of 500 MPa, my sample formed at a temperature of 470 C. 



CONCLUSION 
  Star marks relative 

location of sample taken 
on map of surrounding 
geologic outcrops. 

  Highlighted values on 
table, denote samples from 
similar latitudes and 
longitudes and their 
respective temperatures. 
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