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• Grade-Tonnage model

• Delineation of permissive tracts

• Estimation of undiscovered deposits

• Simulation results

• Summary

Ressource Assessment for tin skarn deposits in the
Erzgebirge, Germany
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• The grade tonnage model for tin skarns is 
estimated from published tonnages and grades of 
various deposits

• Low Sn grades are mainly from W skarns where 
Sn is a secondary commodity

• Statistical tests for same means (t test), medians 
(Mann-Whitney) and distributions (Kolmogorov-
Smirnov) applied to model area and world data

 Absence of significant differences indicates that 
world and model area data can be combined in 
one grade-tonnage model

Grade-Tonnage model
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Grade-Tonnage model

Grades % Sn

Minimum 0.017

0.25 quantile 0.213

mean 0.340

0.75 quantile 0.567

Maximum 0.800

Tonnages Mt ore

Minimum 0.273

0.25 quantile 2.16

mean 11.4

0.75 quantile 23.1

Maximum 343

Median 34.8

Standard dev 73.9
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• Permissive tracts generalized and 
extended from mineral potential maps 
for Sn skarns produced with Artificial 
Neural Networks (ANN) to include all 
permissive lithologies

Delineation of permissive tracts
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• ANN uses known deposits as 
training data

• Model input data are 

• Geologic units, 

• tectonic strcutres, 

• distances to varoius granite 
types from regional 3D model, 

• Gravimetry, 

• Aerogeophysic data and 

• stream sediment geochemistry
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• Permissive tracts generalized and 
extended from mineral potential maps 
for Sn skarns produced with Artificial 
Neural Networks (ANN) to include all 
permissive lithologies

• Tracts separated where discontinuities 
in favorability are expected (close to 
known granites, close to inferred 
granites, no granites nearby) 

• Based on recently (2019) compiled 
minerogenic map (available at 
https://www.rohstoffe-erzgebirge.de)

Delineation of permissive tracts
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https://wistamerz.de/metallogenic-map
http://www.rohstoffe-erzgebirge.de/
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• Experts estimate the number of undiscovered deposits for each permissive tract on the 90%, 
50% and 10% confidence levels

• Estimate should only cover deposits with grades and tonnages similar to deposits in grade 
tonnage model

• Estimates are mostly similar, with more variance at the lower confidence levels

• Some tracts are scored at 0 or 1 deposit even at the 10% confidence level, this is expected 
because any area with nonzero probability should be delineated as permissive tract

Estimation of undiscovered deposits
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Estimation of undiscovered deposits
Permissive tract 1

49% probability of zero undiscovered deposits

Permissive tract 2

6% probability of zero undiscovered deposits
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Example: Permissive tract 2

• Contains 9 known deposits with a cumulative 213 Mt of ore

• Results of Monte Carlo simulation based on grade-tonnage model and probability density 
function of undiscovered deposits from expert estimates

Simulation results
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• Median undiscovered ore tonnage 80 Mt

• Median undiscovered Sn tonnage 120 kt

• Only 6% probability of zero undiscovered deposits

 Compared to discovered deposits with 213 Million 
tons of ore and 415000 tons of tin the potential 
undiscovered deposits are of limited size

 About 15% chance of doubling the Sn content of the 
known deposits by complete exploration

 The potential of tungsten as a secondary commodity 
should be examined

Simulation results
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• Application of three-part-method to new deposit type with help of the Mineral Resource Assessment 
Platform

• Usable grade-tonnage models can be constructed from relatively sparse data

• Delineation of permissive tracts guided by mineral potential mapping with AI methods, splitting to 
subtracts with homogenous favourability where possible 

• In the most perspective tract, the majority of the tin resources is probably already discovered

• Economic assessment should include potential secondary commodities (in this case: tungsten, 
indium, fluorite)

Summary
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