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Modelling

• Spatial correctness of data
Catchmentising stream sediment 

data
• Models
Comparing well established with 

less established
• Examples
S W England Au



What has changed since 
1990

• Widespread inexpensive Digital 
Elevation Models

• Digital geological coverages
• ICP-MS data (often >50 

elements)

• More user friendly software



Examples



Options

• Representation of regional data
points
contours
catchments
• Extraction of Geological 

Information
• Relation of soil and stream 

sediment data
Productivity (Solovov1990)



Generation of 
Catchments

• Hand generated or automated
• Problems (see review:  Jones, 

2002) Computers and 
Geosciences

• Not good in flat areas
• Need to fill pits



Methodology

• DEM as Arc grid

• Fill pits using Hydromodeler

• Generate individual catchments 
using Basin1

• Clean, build and edit in Arcedit

• Link with geochemical data



New Mea Aa = Σ (A1M1 +A2 M2 +(A3-Am)M3 + Am Mm)
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Gairloch



Catchments from BGS  Data on Loch Maree 
Group



Arsenic Data Cornwall



Background As

However the catchment
approach provides 

information not obtainable 
from points



Distance from granite



Catchmentisation

• The quick approach of data 
integration, using points and 
grids is very cost efficient

• This can misrepresent data
• The catchment approach is 

costly, 100 samples per day



Mineral Potential 
Mapping



Source (Hronsky, 2003)
www.wmc.com



Mineral Deposit Models

• Sources of models
Cox and Singer
Eckstrand
• Example: Prospector 2
Linking Cox and Singer mineral 

deposit models to real data
Math. Geol. 26 917-936
• Mine Match



Prospector 2



Prospector 2



Types Of Data Merging

• Data Driven
Index Overlay
Weights of Evidence
Logistic Regression

• Model Driven
Dempster Shafer
Fuzzy Logic





South Devon

• New Gold Area
mainly BGS work

• Much Alluvial Gold
with Pd and Sn

• Geology Poorly Exposed

• 4 Main Shows
contrasting settings

• Limited Drilling









Data types

Geology (BGS maps)

Topography

Mineral Occurrences

(Geophysics)

Geochemistry

S. seds, Pan Conc.

Leicester, BGS

Landsat TM

Influence/ precision

25m

50m

100m

50m

10m- 500m

30m



Port Isaac

Draped Image of soil Au (Major 
1985)

On published BGS 1:50000 map



Loddiswell Geology
(James et al., 1990)

Staddon Grits

Meadfoot



Loddiswell Pb

Width 1 km



Whympston Au grains
(BGS data)



Original Geology
(Ussher ~1900)



Comparison In South Devon

• Weights of Evidence
• Dempster-Shafer
• Fuzzy Logic
• Index Overlay

‘Shows’

Gold anomalies

Based on

• Lithologies

• 250, 500, 750 and 1000m
buffers around major
structures

• Geochemistry





Results of W of E
Au occurrences

1.53-0.690.84Au )5 ppb

3.79-0.063.74Felsite

1.67-0.621.05Dartmouth 
slate

1.20-0.021.18Dolerite

0.85-0.060.78Thrust 250

0.69-0.080.61Mead- Mdev 
750

0.75-0.200.55Mead-Stadd 
750m

1.37-0.740.63Dart- Mead 2 
km

0.60-0.340.26Lineaments 
1km NW

contrastW-W+



Results of W of E
Panned Au >1 ppm

2.04-0.012.02Felsite

0.26-0.020.23Staddon Grit

0.68-0.290.38Meadfoot

0.49-0.010.48Dolerite

0.34-0.010.32Thrust 250

0.26-0.010.26M Dev-Stadd 
250m

1.12-0.570.55Dart- Mead 2 
km

0.69-0.400.29Lineaments 
1km NW

contrastW-W+







Comparison of different 
approaches

• Results are scale dependent
Prospect scale indicate feliste as 

main control
Regional geochemistry more 

emphasis on linears and thrusts
• Over all results are similar for 

different data driven methods
• Little evidence for 

unconformity related unless 
felsite is Permian



BGS Model
( from Colman 2000)



Tests for Unconformity 
Model

• Distance from unconformity
Reddening
Valley shape
Projection of surface
• Geochemistry
Pd, Se, U (Cu)



Unconformity
( Bardon, Leics)



Veining
Bardon



Cu Mineralisation



Crediton Trough

• Similar geochemistry

• Au confirmed in basalt
3.6g/t gold over 0.9m, 3.9 g/t over 1.91m , and 4.9 

g/t over 0.44m in vertical carbonate veins

• Unconformity untested although 
Au rich in places



Conclusions from S. 
Devon study

• Models such as unconformity 
model are difficult to test

• Quantitative approaches 
dependent on data availability 
and known occurrences 
although does provide discipline


