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Where on Earth is Your Datum? 

The challenge faced by many earth science projects is to ensure that the data 
obtained from various sources and software packages exists in the same 

geographic space on the surface of the earth. An error can be introduced when data 
is distributed between different software packages if you do not consider your 

data’s datum. 

 

 

NEWSLETTER SPOTLIGHT 

Effects of an Incorrect Datum:- 

 Could lead to distortion of data.  

 Data could be placed at incorrect 
localities. 

 Erroneous data. 

 Leads to the loss of productivity. 

 Incorrect infrastructure design. 

 Missing exploration targets by 
incorrect drillhole placement. 

In practice spatial data is often collected in the field using satellite navigation technology (for instance by means 
of a hand-held GPS). This data then needs to be represented on published maps or existing plans not graduated 
in the same coordinate system. The data is also collected on the surface of the earth which is not a flat surface 
but a geocentric ellipsoid (not a homogenous smooth ellipsoid). To achieve plotting data on a flat surface, the 
collected data must be projected from a mathematically calculated representation of the earth’s ellipsoid onto a 
flat surface. A projection utilizes a reference (or origin) in order to complete the calculation.  
 
Two things must happen when you draw a map: features in the real world must be "georeferenced" to a spheroid 
and the spheroid must be projected onto the paper. 
 
Spheroids have coordinates. They are expressed as latitude and longitude. (Geodetic) latitude is the angle made 
by a vertical line to the horizontal. It is not necessarily the same angle made by "straight up," because the latter 
is distorted by gravitational variation over the earth. It is not necessarily the angle made by a line to the centre 
of the earth, because most spheroids have an elliptical cross-section, not a circular one. 
 
Therefore, geo- referencing endows points with latitude, longitude, and height coordinates. A map projection 
uses mathematical formulas to relate spherical coordinates on the globe to flat, planar coordinates. 
 
Different projections cause different types of distortions. Some projections are designed to minimize the 
distortion of one or two of the data's characteristics. A projection could maintain the area of a feature but alter 
its shape. 
 
A further complication is the difference between GIS and 3D packages’ interpretation of raw data. 
 
GIS Software 

GIS (Geographical Information Systems) in general uses a single view space to present a variety of different 
and diverse datasets. 
 
It is imperative to remember that what you see on the screen is only a representation, not the actual relationship 
in geographic space between different data elements. 



 
In order to represent a piece of the earth’s surface on a flat 2D piece of paper the data must be projected. In 
GIS this projection is sometimes enforced dynamically to display the data in a single view. 
 

Projections use a variety of centre lines, scale factors and datums (baselines). Datums are used in geodesy, 
navigation, and surveying by cartographers and satellite navigation systems to translate positions indicated on 
maps (paper or digital) to their real position on Earth. Each starts with an ellipsoid (stretched sphere), and then 
defines latitude, longitude and altitude coordinates. One or more locations on the Earth's surface are chosen as 
an anchor "base-point".  
 
Different baselines have been in use through time, some of the most common ones used in Southern Africa are: 

 Clarke 1880 

 Cape 

 Arc 1950 

 Arc 1960 

 WGS 84 / Hartebeeshoek 1994  
 
The modern definition of sea level is actually defined precisely by the datum WGS 84 from 1984 and by 
Hartebeeshoek from 1994. 
 
The difference in co-ordinates between datums is commonly referred to as datum shift. The datum shift between 
two particular datums can vary from one place to another within one country or region, and can be anything from 
zero to hundreds of meters (or several kilometers for some remote islands). 
 

 
 
Because the Earth is an imperfect ellipsoid, localised datums can give a more accurate representation of the 
area of coverage than WGS 84. OSGB36, for example, is a better approximation to the geoid covering the British 
Isles than the global WGS 84 ellipsoid. However, as the benefits of a global system outweigh the greater 
accuracy; the global WGS 84 datum is becoming increasingly adopted. 
 
3D Modeling Software 

3D modelling and scheduling software packages such as Vulcan, DATAMINE and Surpac all interpret the 
coordinates supplied literally as meters on a flat surface. 
 
The danger is therefore that when data is generated in a GIS system (takes into account the curvature of the 
earth) and then imported into a 3D package that the data will not plot in the correct position within the work 
space of the software: for instance a point at LAT = -18.310422, LONG = 29.988664 will plot at X = -18.310422m 
and Y = 29.988664m in DATAMINE. If this point is correctly projected it will plot at X = 815964.349395m and Y 
= 7973180.14293m in DATAMINE. 
 
It is imperative to check all data imported from an external source to verify that it plots in the correct space in 
the 3D software environment. Minxcon is able to assist in the verification of data and rectification of spatial 
referencing.  
 



For more information please contact  
Maria Antoniades at maria@minxcon.co.za  

 

   

   
A project management company 
specialising in the management 
and optimisation of exploration 

projects within the mining industry. 

An advisory company that offers a 
wide range of mining consulting 

services, including Resource and 
Reserve Statements, Competent 
Persons’ Reports and Technical 

Reports.. 

Engineering, Metallurgy, Capital 
Cost Estimation, EPCM and 

Project Management services in 
the minerals industry, including 

feasibility study work, plant design 
and construction. 
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