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Geospatial data-
driven prospectivity 
analyses for critical 
elements in different 
mineral systems

in mafic-ultramafic rocks

in alkaline igneous rocks

in specialized granite

Drainage basins, ~100 km2, 
are scored and ranked for 
potential (red, yellow, green) 
and certainty (light, medium, 
dark shades) based 
on data they contain from 
geological, geochemical, 
geophysical, and mineral 
occurrence datasets.  

Prospectivity analyses available online:
http://dx.doi.org/10.3133/ofr20161191
https://doi.org/10.3133/ofr20201147
https://doi.org/10.3133/ofr20211041
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Geospatial analysis of geologic, 
geochemical, geophysical, and 
mineral occurrence datasets 
identifies known areas prospective 
for REE, as well as new areas of 
interest that lack known 
occurrences.

Data-driven prospectivity maps 
for critical minerals in Alaska: REE example



Critical mineral resources 
in placer tailings in Alaska 

A partnership project: US Geological Survey, Colorado School of Mines, Bureau of Land Management, 
Alaska Division of Geological & Geophysical Surveys, land owners, Regeneration Enterprises

• Determine critical mineral content of legacy and active placer deposits in  
different mineral systems in Alaska 

• Measure volume and weight percent of critical minerals/elements in  placer 
deposits from different mineral systems

• Research mechanical engineering technologies for more efficient critical mineral 
separation 

• Research metallurgical technologies for efficient and environmentally sensitive 
critical element extraction from critical minerals 

• Delineate environmental benefit and risk factors of new critical mineral 
beneficiation technologies 

• Evaluate practical and economic feasibility of extracting critical element 
byproducts/coproducts from legacy and active placer deposits in Alaska



Selection factors for placer tailings 
sample sites for critical element contents

Prospectivity of
lode gold in Alaska
  high
  medium
  low
 

 Regional-scale mineral systems for different critical element suites
 High contents of a variety of critical minerals 
 High gold contents to aid economic feasibility
 High volume of placer tailings for economy of scale

Placer deposit 
locations, mineral 
systems; sample 

collection in 
progress



After Kreiner and Jones, 2022, USGS OFR-2019-1023



Flat, Alaska (1914)
Flat was the site of the last great gold rush in Alaska; gold was discovered in 1908
The district was the 3rd largest placer gold producer in Alaska
Flat Creek produced > 650,000 oz gold
The Flat area produced >1.6 Moz Au and  >30,865 oz Ag
The last dredges shut down in 1966 
Claims remain active today 

2022

Preliminary results for a pilot study:



Golden Horn mine: polymetallic veins, ~63 Ma: 
local source of Au-W-Sn-Cr-Ag-As-Sb-Hg-B ore 

Quartz-scheelite vein rock
from Golden Horn mine 

UV light – scheelite, CaWO4

Flat placer tailings: critical and hazardous elements
Mercury retort from 
gold production in the 1900s





Preliminary results:
All samples from Flat have similar critical element abundances

Preliminary results:
All size and concentrate fractions from sample 1 
contain critical elements and gold.

Au
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