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Downhole elemental logging 
in exploration & mining



GLOBAL PROGRESS THROUGH TECHNOLOGY

UMWELT- UND INGENIEURTECHNIK GMBH DRESDEN (UIT)
BELONGS TO 
GENERAL ATOMICS EUROPE GRUPPE 
AND AS SUCH IS PART OF 
THE GLOBAL NETWORK OF GENERAL ATOMICS

General Atomics is a defense and 
diversified technologies company

The group occupies more than 3 million 
square feet of engineering, laboratory 
and manufacturing facilities

The group comprises 
over 15,000 employees

GA subsidiaries include General Atomics Europe GmbH based in Saxony 
and Brandenburg, Heathgate Resources Pty Ltd (South Australia), GA 
Uranium Resources Group, Diazyme Laboratories Inc. and GA Honeywell 
Uranium Conversion Partnership

GA and affiliated companies 
operate on five continents



OreLog®  

A NEW LOGGING TOOL FOR THE CONTINOUS 
QUALITATIV AND QUANTITATIV MEASUREMENT OF 
DESIRABLE AND UNDESIRABLE ORE BUILDING 
ELEMENTS ALONG A BOREHOLE.

LOGGING ORE BUILDING ELEMENTS IN EXPLORATION & MINING

Boreholes down to 122 mm OD (PQ)

BOREHOLE TYPES: 
• Exploration and production holes (blast holes in open 

pits mines)
• Uncased or Cl-free plastic casing, empty or water filled
• PQ boreholes. OD minimum 122  mm (4,8 “)
• Logging depth up to 1,000 m
• Vertical or semi-vertical boreholes 

OreLog®

THE IMPROVED VERSION OF THE APFN SERIES LOG-
GING TOOLS DEVELOPED AND APPLIED BY UIT GMBH  
IN AUSTRALIA AND USA SINCE 2012. 

IT WAS CREATED TO HELP IMPROVE AND STREAMLINE 
EXPLORATION & MINING OPERATION PROGRAMS.

OreLog® for exploration

OreLog® in blast holes

UIT OreLog® 2020

OreLog 
®



INTEGRATIVE TECHNOLOGY

OreLog® tool :

• 3 m (9.8 ft) length, 76 mm (3”) OD, 30 kg (66 lbs) weight
• Pressure rating 10 MPa (1,450 psi) 
• Operating temperature < 50 °C
• Logging depth: 1000 m

Pulsed neutron generator:

• DT-neutron source within a miniaturized accelerator tube
• Neutron source strength: approximately 100 million neutrons/s

Detectors:

• Several neutron- and gamma-detectors logging in time 
• High-performance γ-ray spectrometer 
• γ-ray energy range from 0.5 MeV up to 10 MeV, multi-scaling spec-

troscopy

Data output:

• LAS file including operational parameters and all logging data/
• Deduced parameters, suitable for direct input into WellCAD or
• Other logging data processing software
• Direct import into 3D geological modelling software (Leapfrog) 

Field specific calibration
ALL BY ONE TOOL ! 

OreLog 
®



Neutron ‘cloud’ Range:

Cloud range along the Borehole Cloud range (x-y section)

SOPHISTICATED CALIBRATION MODEL
•  Validation of algorithms against mineralogical assays from core 

hole samples including mineral abundances/elemental concentrati-
ons and density, porosity, estimated hydrological permeability

•  Correction of measured parameters for systematic influences of 
formation characteristics (in particular neutron absorption strength) 
and borehole radius (washout effects in sediment rocks) 

•  Decomposition of γ-spectra (measured in various time windows) by 
sophisticated unfolding algorithms (template matching) applied to 
both natural and neutron-induced γ-spectra

• Field specific calibration in well  documented reference boreholes

VOLUMETRIC CAPTURE ALONG THE BOREHOLE 

• 0.4m -1 m (horizontal resolution)
• 1.5 – 2 m (vertical resolution)
   At travel speed from 1 to 3 m/min

Field specific calibration

DIGITAL CALIBRATION USING MONTE CARLO NUMERICAL MODELLING

UIT OreLog® 2020
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OreLog® allows in-situ characterization of ore formations by neutron/γ-ray spectroscopy

From content of ore building elements ...ore building elements ...

DIRECT ACCESS TO ORE CHEMISTRY

With continuous results along the borehole, OreLog® provides
detailed element abundance and variability of the formation.

MEASURING PRINCIPLE LOGGED AND DEDUCED PARAMETERS

(n-generator on) Mineral abundance 

Main elemental concentrations

γ-spectroscopy in passive mode Abundance of K, U and Th

OreLog 
®



DIRECT ACCESS TO ORE CHEMISTRY

… to lithology

MEASURING PRINCIPLE LOGGED AND DEDUCED PARAMETERS

Intensity of back-scattered neutrons Formation density (bulk, matrix, dry)

Neutron intensity in center and at periphery of thermal neutron 
cloud

Hydrogen Index (HI) → Porosity → Deduced hydrological permea-
bility

Thermal-neutron decline in center and at periphery of thermal 
neutron cloud

Bulk neutron absorption cross section Σα

Indicative clay content

Post-burst neutron decline

OreLog® our complementary tool for lithology determination

UIT OreLog® 2020
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OreLog® represents a new exploration and ore recovery technique for exploration & mining 

• Quantitative mineral logging based on high-performance γ-ray spectroscopy for quantifying the ab-
undances of main elements/minerals in a formation

• Comprehensive depth-specific formation data
• Detailed mineralogical analysis in complex deposits
• Greater volumetric information  (~1,0 m radius from the core material)
• Better sampling statistics and reliability in resource estimation (exploration campaign) 

BY EXPLORATION CAMPAIGNS
•  Partial substitution of core boreholes by cheaper RC drilling (previous calibration of the OreLog® 

algorithms)
•  Collection and analysis of fewer samples
•  Logging data for direct import into the main commercial geological modelling software (saving time 

and better quality assurance)
•  Backup of raw data for re-processing at any time

BY OPEN PIT MINING (BLAST HOLES)
• Fast and reliable sorting of low-grade and high-grade material 
•  Energy saving by avoiding crushing, milling and processing of waste or poor material (under the cut-

off-grade)
•  Avoids sending rich material to waste stock piles

Your benefits

Saving money

Safety
OreLog® egopped not a permanent radioactive tool. 
It is equiped with an electric neutron tube that can be activ (ON) or insactiv (OFF). 
OreLog® is activated only inside the boreholes without risks for the operators.
During the surface handling operations or any necessary cases the tool can be turned OFF at any time.
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