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DEVILS TOWER LOCATION

 Located in Northeastern Wyoming



DEVILS TOWER IGNEOUS COMPLEX 

 Made up of a Phonolite Porphyry monolith 

 The analcime phonolite forming Devils Tower is holocrystalline and 

coarsely porphyritic with a gray to olive-gray aphanitic and trachytic 

groundmass around phenocrysts of anorthoclase as much as 16 mm 

long (average 30 vol%), aegirine-augite (6 vol%) zoned to aegirine, 

sphene (1.2 vol%), and rare amphibole. (Zavada, 2015)

 Cenozoic in age roughly 50 mya

 Part of the Black Hills uplift

 Rises almost 250m above the underlying sedimentary strata which sits 

in a basin





DEVILS TOWER IGNEOUS COMPLEX 

CONT.

 Shows exceptional columnar jointing in phonolite 

 “Previous studies concluded that Devils Tower was formed from a 

remnant of an intrusive body in the form of a magmatic 

stock”(Zavada, 2015)



GUIDING QUESTION

 How does the phonolites found at Devils Tower compare to 

Phonolites found elsewhere in the world?



THIN SECTION IMAGES 

• Thin section BH-18 collected under 

permit.

• Sample shows Devils Tower 

phonolite with “alloclastic breccia 

(xenoliths)”



AEGIRINE AUGITE IN THIN SECTION 

 Aegirine is an interesting pyroxene.

 Chemical formula – NaFe+3(SiO3)2 to 

(Na,Ca)(Fe+3,Fe+2,Mg,Al)(SiO3)2

 Exhibits Pleochroism in PPL fading 
from bright green to yellow in color. 



HAND SAMPLE

 This hand sample is of the alloclastic

breccia showing xenoliths of 

carbonate

 Collected under same permit



METHODS

 Using point count analysis as well as gathering other research on 

phonolite chemical compositions. 

 Looked at data from three different localities, Devils Tower, 
Canary Islands, as well as Western Antarctica



DEVILS TOWER PHONOLITE ANALYSIS 



PHONOLITE ANALYSES AT MOUNT 

EREBUS IN ANTARCTICA 

 The basanite to phonolite lava suite found at Erebus volcano 

and termed the “Erebus Lineage” (EL), is alkaline and strongly Si-

undersaturated (Kyle et al., 1992).

 This undersaturation matches what we see in the Devils Tower 
phonolites as well. 



PHONOLITE ANALYSIS OF TEIDE–PICO 

VIEJO VOLCANIC COMPLEX, TENERIFE, 

CANARY ISLANDS



FUTURE WORK

 Perform XRD or XRF to determine exact chemical make up at 

Devils Tower

 Collect samples at two other localities and run them through XRD 

analysis to see if they match the data viewed in the papers. 
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