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Micromine Case Study: Cameron Consulting

The Issue
Cameron Resource Consulting, LLC, Washington, USA, deals with 
numerous resource modelling tasks on a daily basis, including  
some with projects that have a long and varied drilling history 
comprising multiple owners, drill campaigns, and drillhole types.  
In this Case Study, Don Cameron, from Cameron Resource 
Consulting, LLC describes how Micromine assisted him with 
exploratory data analysis.

“As part of the due diligence on a database I must assess the  
quality and suitability of each campaign and identify any significant 
biases between them. In almost every case, there are notable 
biases, some expected and others unexpected; it is important to 
identify and quantify them for risk assessment and infill  
drill planning.”

“Twin holes to assess risk have been an accepted industry practice 
for decades, despite significant drawbacks. These include:

• Costly, generally single-purpose;

•  Punctual data that can never be accumulated at acceptable  
cost and time to be representative of the deposit volume of  
all campaigns and hole types;

•  Always show differences, but the data are so limited in number 
that any correction factor or down-risking is fairly arbitrary;

•  Generally difficult to exactly twin a hole since different hole 
types and diameters tend to deviate at depth.”

“A few twin holes can certainly give some insight into issues like 
cyclicity, contamination, and variance differences in drill holes, 
providing possible explanations for bias, but the findings are always 
hard to objectively apply to the larger, heterogeneous database. 
Weighing the pros and cons of twin holes, we can only say that they 
are a useful component of QA-QC but they are woefully inadequate 
for comprehensive assessment of bias.”

“It is possible to get a definitive assessment of bias by performing 
separate grade estimates within a confined volume of material and 
comparing the results of one data set with another. There are often 
some limitations with this if the data from one campaign are more 
clustered than another. This technique is a test of the efficacy of the 
drilling grid, not just the variance in histograms of each data set.”

With this issue in mind, Don Cameron was looking for a robust tool 
that would not have a high degree of dependence on the relative 
data configuration of the sets to be compared, and would not rely 
on assumptions of parallelism and proximity of twins. Don wanted 
to rapidly assess bias without laboriously setting up estimation runs 
on each campaign.
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The Solution
Don came to Paired Samples analysis functionality 
in Micromine by exploring the Statistics menu 
about 7-8 years ago. Back then, there was no 
comparable tool on the market. This is a very 
powerful tool that can save a company a great 
deal of time, money, and uncertainty otherwise 
spent on poorly designed and inadequate twin hole 
programs. ”Working with Paired Samples tool is 
very simple,” says Don. “It is accessed directly from 
the menu and has a simple intuitive dialog box 
to be filled out specifying the file(s) to compare. 
Comparison can happen within the same file, for 
example, a drillhole assay file, by using different 
filters to separate campaigns, volumes, and/or 
other coded information. Multiple variables can 
be compared in one run - up to 10. The radius 
limitation is specified and one can experiment 
with the radius to see the effect of changing it on 
results and number of pairs generated. As always 
in Micromine, all of the parameters for the run can 
be saved as a form, making it easy to retrieve later 
or modify.”

The result of Paired Samples function is the output 
file comparing each filtered record in the input file 
with the samples from other drill holes within the 
specified radius; it includes the hole identifiers, 
coordinates and requested coded information 
(generally assays) for each pair.

The output file can easily be displayed in a 
full 3D environment to assess location and 
representativeness as for any other Micromine 
data file. It can also be used as the input for a 
Q-Q plot, a standard tool to graphically assess 
bias. This is found on the same Statistics menu, 
so all workflow can be quickly done in Micromine 
without porting to any third-party applications, 
like, Excel. Less plotting time means more time for 
different runs and analysis of results.

The Outcomes
Don cites a specific case where paired data analysis 
proved invaluable: “With approximately 50,000 
meters of drilling, of which 30% were reverse 
circulation, some of the latter were drilled under 
wet conditions through the mineralised zone.  
Of 65 RC holes, 4 had core twins. Two of the twins 
did not confirm the reverse circulation grades. 
Paired data analysis was performed for the entire 
data set using various filters. Combined with the 
insight from detailed analysis of the twin holes, the 
bias was quantified deposit-wide for the client who 
decided that further twinning was not necessary. 
Instead, the client, with my guidance based on 
the paired data analysis, focused on drilling a 
crossing pattern of holes that fulfilled three goals 
- infill; intersecting a crossing fault set at opposite 
orientation to primary drilling grid; and generating 
more pairs for additional paired data analysis.”

“After the infill program was completed, overall 
drill spacing was reduced 25% and the resource 
estimation risk was reduced by ensuring that all 
mineral-bearing structures were intersected. In 
consultation with the client, wet RC intervals were 
removed from the resource database, further 
minimising risk but maintaining acceptable data 
spacing. Instead of a second campaign of single-
purpose twin holes, all objectives were met with 
an infill campaign. Data bias was not completely 
eliminated, but risks due to several factors were 
minimised at reasonable cost.”

Input

Output
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“As a user of all but one of the other major mining 
software packages, I have never had that sort of 
personal response and technical follow-up with other 
software companies.”

Don Cameron, Cameron Consulting

The Advantages
MICROMINE is renowned by its excellent relationships 
with its clients. In this instance, a request to enhance the 
Paired Data tool by adding a switch to allow the user to 
select only the nearest pair, was made by Don as part of 
regular contact with the MICROMINE Vancouver support 
consultants. Subsequent to a conversation and exchange of a 
couple of files, the request was forwarded to the Micromine 
Development Team. Within two weeks a Beta version was 
available for Don to evaluate the enhancement and it  
was subsequently incorporated into the next version of  
the software.

Cameron Resource Consulting, LLC plans to continue 
maintaining its Micromine product license as its principal tool 
for exploratory data analysis, drill hole planning, resource 
estimation and validation, and pit optimisation. There are 
other software packages in use in the company, each has 
its strengths, but “There is no package equal to Micromine 
in its facility to import, display, and otherwise get to know 
your data. This is a great advantage since once the data 
is in memory, all ensuing operations are fast, flexible and 
generally transparent,” says Don.

Don says he recommends Micromine if productivity and 
getting to know the orebody are priorities. “I trained 
an entire staff of geologists at a combined open-pit and 
underground operation to be functional and productive 
with Micromine in its Russian interface,” says Don. “I travel 
to many mines where other software is in use, and it is the 
rule rather than the exception that there is usually one, or 
at best two geologists and engineers who are really able to 
use their software. Production suffers because people can’t 
get their hands on their data owing to proprietary database 
formats, clunky graphic interfaces, or unstable or opaque 
underlying legacy coding platforms. There’s a WOW-factor 
in being able to load up multiple models, see properties of 
displayed objects and create variables on the fly. In the end, 
if the modeller or the client can’t visualise the problems that 
invariably arise in exploration and mining, good solutions are 
not likely to be generated.”

Analysis


