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1 EXECUTIVE SUMMARY 

 

1.1 Project Overview 
In March 2019, Pinemont Technologies Australia (herein Pinemont or PTA) 

collected Audio Electro Magnetic Passive Transient Impulse (AEM-PTP) data over 

~1,355km2 of the Surat/Bowen basins, Queensland, Australia that had been 

identified as areas of interest for Cypress Petroleum Pty Ltd (herein Cypress). 

The survey was acquired in partnership with Precision Aerial who provided both 

the aircraft and pilot. The survey took a total of three (3) flying days to complete 

and was conducted safely whilst minimising the environmental impact. 

The AEM-PTP survey has identified potential areas of REDOX activity using 

higher E field transient density. The identification of areas of REDOX activity will 

help to provide Cypress with exploration focus and prospect ranking (e.g. upward 

fluid flow, micro-seepage creates REDOX conditions) over the prospective Surat 

Basin. 
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2 INTRODUCTION 

During March 2019, Pinemont acquired the Kingston-Rocky Dam PTEM/ AEM-

PTP survey for Cypress Petroleum.  This report details the acquisition phase of 

the Kingston-Rocky Dam PTEM/ AEM-PTP survey. 

 

2.1 Objectives of the AEM-PTP survey 
The primary objective is to detect transients of secondary electromagnetic fields 

associated with micro-seepage plumes (upward fluid flow) relating to REDOX 

activity.  

• REDOX cells are known to form under the following conditions: 

o Micro-seepage plumes above hydrocarbon accumulations. 

o Migration of fluids associated hydrocarbon charge. 

o Migration of hydrothermal fluids associated to minerals deposits 

(i.e. Carlin Style Gold deposits, Lead-Zinc, Uranium, Geothermal 

fluids).   

• REDOX cells are characterised by areas of higher E field transient density.  

While non-unique, areas of higher E field transient density help provide focus 

for follow-up exploration methods. 

Detection of transient density anomalies will help to provide a focus to Cypress 

Petroleum’s exploration efforts in the Surat/Bowen basin by aiding in; picking 

locations for further surveys (geochemical, 2D and 3D seismic), generating leads 

and ranking prospects. 

In conjunction to these objectives the survey was conducted in the safe and mostly 

cost-effective and timely manner. Since the airborne survey is non-invasive, data 

collection had a minimal environmental impact. 

 

2.2 Workflow 
Below is a schematic diagram showing the acquisition workflow phase applied to 

the survey data collected for Cypress Petroleum Pty Ltd. 
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Figure 1- Schematic diagram showing the Acquisition phase of the PTEM and AEM-PTP Survey  
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3 DATA ACQUISITION 

3.1 Kingston Rocky-Dam PTEM AEM-PTP Survey 
The Kingston Rocky-Dam PTEM/ AEM-PTP airborne survey was planned to 

collect data over prospective areas of interest identified by Cypress Petroleum in 

the Surat/ Bowen basins, Queensland, Australia. The survey was also designed to 

provide coverage over existing (analogue) fields such as; Moonie, Bennett, 

Leichhardt and Cabawin. 

 

3.1.1 Survey Design 

The survey was designed as a grid of East-West survey lines with one (1) kilometer 

line spacing. The survey was designed to cover existing petroleum fields that could 

be used as analogies, including Moonie in the South East and Ironbark, Bennett 

and Leichhardt fields in the North. 

The survey also provides coverage over several 3D seismic surveys (Undulla, 

Sedgley, Moonie). 

 

3.1.2 Survey Location and Coverage 

Figure 2  below shows the location of the Kingston Rocky-Dam PTEM AEM-PTP 

survey. The survey covered an area of approximately ~ 1,355 square kilometers 

(~1,250km South East Area, ~105km North West Area). 

 

Figure 2- Map Showing the location of the Kingston Rocky Dam AEM-PTP survey area with respect to 

Queensland, 3D seismic surveys and petroleum licenses and exploration licenses. 
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3.1.3 Survey Area (Topography/ Geography) 

The survey area took place over the Darling Downs region South Eastern 

Queensland, Australia. The topography over the survey area was generally very 

flat.  

 

3.2 Partnership with Precision Aerial 

For this project Pinemont Technologies partnered with Meandarra Aerial 

Spraying Pty Ltd (CAN 087 259 283) trading as Precision Aerial Meandarra herein 

Precision Aerial). Both Pinemont and Meandarra Aerial Spraying Pty Limited 

have been working together since 2006.  

In 2014 and 2017 Meandarra Aerial Spraying has been audited by Flight Safety 

Australia as part of Aerial Improvement Management System (AIMS) certification 

and again on request of Origin Energy. These audits led to their AIMS 

accreditation and the award of ongoing contracts from Origin Energy for fire 

spotting and aerial water-bombing services. 

 

3.3 Personnel and Equipment 
Pinemont managed the project and supplied the field technician and the onboard 

surveying equipment. Precision Aerial provided both the aircraft and pilot for the 

project. 

 

3.3.1 Personnel 

The survey operations were managed and overseen by the project manager (Jim 

Dirstein) and staff Geophysicist (Alistair Stanley) at Pinemont Technologies office 

in Perth. During the acquisition phase of the survey they also provided daily 

progress reports to the staff at Cypress Petroleum. 

For this project Pinemont Technologies Australia used the services of field 

technician (Clark Taylor) who operated the surveying equipment and oversaw the 

field operations from the project beginning through to the safe and successful 

completion of the project. 

The pilot (Thomas Grey) from Precision Aerial flew the Cessna-210 aircraft over 

the survey area. The pilot provided low level flying clearance certification and/or 

agricultural spraying certification.  
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3.3.1.1 Personnel Table 

Personnel Company Role 

Jim Dirstein Pinemont Technologies Australia Project Manager 

Clark Taylor Pinemont Technologies Australia Field Technician 

Alistair J Stanley Pinemont Technologies Australia Geophysicist 

Jack Bosworth 

(Days 1 and 2) 

Precision Aerial Pilot 

Ben Lewty (Day 3) Precision Aerial Pilot 

 

3.3.2 Aircraft: Cessna-210 (VH-LWH) 

The airborne survey was conducted using a Cessna-210 aircraft (VH-LWH) flying 

low (~150 meters AGL) and slow (ground speed of ~160 kilometers per hour).  

A Cessna-210 aircraft operated by Precision Aerial was used exclusively 

throughout the survey. The benefits of a Cessna-210 for this survey included: 

• The ability to fly at the slow speeds required for the survey with a safe 

margin of error with respect to its stall speed. 

• It has a higher cruise speed compared to other single engine airplanes 

(decrease transit times). 

• The most cost-effective solution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3- Image of the Cessna-210 used to conduct the survey in a hanger. 

Table 1- Table detailing the personnel who worked on the survey and the role they undertook 
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3.3.3 Onboard Survey Equipment 

The Survey Equipment consists of a laptop computer, antenna and bluetooth 

GPS unit which are situated on the backseats of the aircraft (Figure 4). A yoke 

mounted Garmin 296 GPS is placed with the pilot. 

 

 

3.3.3.1 GPS Unit 

On board the aircraft there are two GPS units used independently for navigation. 

There are also two bluetooth GPS units on the aircraft that transfer co-ordinate 

information to the onboard computer in real time for data acquisition.  

3.3.3.2 Antenna 

The Earths passive E-field response is received by the Antenna and is recorded 

onto the computer.  

3.3.3.3 Computer and Program 

The parsed pulse frequency data is recorded on the onboard laptop computer, 

which in turn processes the parsed pulse frequency data into ten segregated bands, 

providing an indication of depth of the increased transient activity (Figure 5).  The 

fuller each bin, the more recorded pulses per unit time. This pulse data is collected 

along with Latitude, Longitude, ground speed, and time. 

3.3.3.4 Aircraft Tracking 

The survey aircraft was fitted with “TracPlus” continuous aircraft monitoring. 

TracPlus uses global satellite, cellular and radio networks to transmit GPS 

coordinates from the aircraft in real-time to your desktop or mobile device via the 

Internet. 

1 

2 

3 

Figure 4- Onboard Survey Equipment 
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In summary, the airborne system is very portable (less than 5 Kg), cost-effective 

and an environmentally friendly exploration tool for application both onshore and 

offshore. The acquisition system collects data in ten frequency bands providing an 

indication of depth of the increased transient activity. The resulting data is 

presented in terms of relative signal strength for a designated segment of the 

subsurface. GPS, UT Time, Date, and survey time are recorded simultaneously in 

the file.  

 

  

Figure 5- Example of an onboard computer display (not survey data). 
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3.4 Field Operations 
The Survey, Mobilisation and Demobilisation was all conducted and completed 

between the 5h and 9th of March 2019. 

Table 2 details the main activities conducted during the survey. 

 

3.4.1 Survey Acquisition: Operations 

On the 5th of March the mobilisation phase of the survey began. The pilot and the 

Pinemont field technician (Clark Taylor) aircraft from Precision Aerial flew into 

Meandarra airport.  

For the next three (3) days (6h to 8th March) operations were based out of 

Meandarra Airport and covered all of the survey area with no technical 

difficulties. The aircraft was flown by Jack Bosworth on the 6th and 7th of March 

and Ben Lewty on the 8th of March. 

On the 9th of March the technician, pilot, aircraft and survey equipment 

demobilized, with the (technician and equipment) flying back to Perth. 

The table below outlines the daily operational activities and some key survey 

metrics for the AEM-PTP survey. 

 

Dates Activity Description 

5th of March 

 

 

Mobilisation The field technician, pilot, 

aircraft and survey 

equipment were mobilized. 

6th to 8th March 

 

Conducted the AEM-PTP 

Survey. 

Three (3) fly days 

Recorded the AEM-PTP 

survey over the Kingston 

Rocky-Dam survey area  

9th March 

 

Demobilisation The field technician, pilot, 

aircraft and survey 

equipment were demobilized. 

Table 2- Timetable of Survey Operations Activities 
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Table 3- Survey Acquisition: Key Metrics 

 

3.4.2 Daily Tasks 

Overview of tasks undertaken to complete field operations: 

• On each fly day, the weather conditions are assessed, and a decision is 

made as to whether to fly or not. 

• A pre-flight check is undertaken on the aircraft to ascertain airworthiness 

of the aircraft. 

• Operations begin around sunrise and the data is collected typically 

between the hours of 7 am and 12 pm (This can vary significantly from 

survey to survey due to quality of the E field).  

• The survey equipment is tested each day to check that the recorded signal 

strength is within the calibrated tolerance range before operations begin. 

• Data was collected at an altitude approximately ~150 m above ground 

level (AGL) at a ground speed of about ~160 kilometers per hour.  

• Navigation was provided using two separate GPS systems. TracPlus 

provided a third GPS measurement (Realtime aircraft movement 

monitoring). 

• Observation notes were recorded by the onboard field technician. 

• The onboard field technician monitors the recorded signal and optimizes 

the recording apparatus appropriately during operations. 

• Return to the base of operations and close survey operations for the day. 

• Preparation for the next day begins by checking weather forecasts, 

charging equipment and refueling. 

• The raw data collected is sent to the processing center in Perth for QC. 

 

 

Kingston Rocky Dam PTEM/ AEM- PTP Survey 

Fly days Date Survey data (km) Cumulative 

(km) 

Base of Operations 

Day 1 06/03/2019 314 314 Meandarra 

Day 2 07/03/2019 614 928 Meandarra 

Day 3 08/03/2019 550 1478 Meandarra 

3 Days 6th-8th March 2019 1478 N/A Meandarra 
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3.4.3 Instrument Calibration  

For QC purposes a few tests were flown to check that the instruments were 

calibrated and optimized for the specific area. 

3.4.4 Environmental Impact: Minimization 

To ensure the survey had the minimal environmental impact, the operational 

pilot and field technician only landed aircraft at designated airports. Moreover, 

• Waste was disposed of at the airfield waste facilities 

• Water was not contaminated. 

• Fauna was not damaged. 

• Dust was minimized. 

• Heritage Sites were not disturbed 

 

During the survey no complaints from third parties were recorded. 

Pinemont staff questioned the operational crew daily to ensure they were 

complying to the environmental standards. The table below provides a record of 

the responses from the operational crew taken during the survey.  

  

Table 4- Filled in environmental questionnaire from the Pinemont field technician. 

Day Visible Fires 

(within survey 

area) 

Waste 

disposed of at 

airfield waste 

facilities 

Fauna loss 

or injury 

Contamination 

of water 

Dust 

Minimised 

Receipt of third-

party 

complaints 

Disturbance 

to heritage 

sites 

1 No Yes No No Yes No No 

2 No Yes No No Yes No No 

3 No Yes No No Yes No No 
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4  RESULTS (OUTPUT) 

The digital data output from computer is in a standard ASCII file format (CSV/txt) 

X, Y, Z dataset that is compatible with almost all mapping software packages 

(Figure 6).  

The raw collected survey data can undergo further processing or be used directly.  

 

 

  Figure 6- Example output csv file generated from survey acquisition. 
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5 SUMMARY AND CONCLUSIONS 

 

5.1 Overview 
To summarize below are some of the key points: 

❖ In March 2019 Pinemont Technologies Australia acquired PTEM AEM-

PTP data over 1,355km2 

❖ Pinemont Technologies Australia partnered with Precision Aerial who 

provided the aircraft and pilots for the survey. 

❖ The first phase of the AEM-PTP survey took a total of three (3) flying days 

to complete.  

❖ The raw collected data is stored in ascii files (.csv format). 

❖ AEM-PTP surveys identify areas of REDOX activity using higher E field 

transient density. The identification of areas of REDOX activity will help 

to provide exploration focus and prospect ranking (e.g. upward fluid flow, 

micro-seepage creates REDOX conditions).  

 

5.2 Comments 
 

• The raw data was then processed at Pinemont’s Perth office in March 

2019 to delineate more clearly anomalous transient responses. 

• The processed data is best used to help provide further exploration focus. 
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6 DELIVERABLES 

 

• Pinemont Acquisition Report. 

• Raw Field data in Ascii file format. 

 

  



 Figures 

16 Acquisition Report: PTEM/ AEM-PTP Geophysical Survey 

 
Pinemont Technologies Australia 

7 FIGURES 
Figure 1- Schematic diagram showing the Acquisition phase of the PTEM and 

AEM-PTP Survey .......................................................................................................... 4 

Figure 2- Map Showing the location of the Kingston Rocky Dam AEM-PTP 

survey area with respect to Queensland, 3D seismic surveys and petroleum 

licenses and exploration licenses. ............................................................................ 5 

Figure 3- Image of the Cessna-210 used to conduct the survey in a hanger. ......... 7 

Figure 4- Onboard Survey Equipment ............................................................................ 8 

Figure 5- Example of an onboard computer display (not survey data). ................. 9 

Figure 6- Example output csv file generated from survey acquisition. ................ 13 

 

8 TABLES 
Table 1- Table detailing the personnel who worked on the survey and the role 

they undertook .............................................................................................................. 7 

Table 2- Timetable of Survey Operations Activities .................................................. 10 

Table 3- Survey Acquisition: Key Metrics .................................................................... 11 

Table 4- Filled in environmental questionnaire from the Pinemont field 

technician. .................................................................................................................... 12 

 

  

file://///rackstation2/td1/Total_Depth/Projects/Pinemont_Projects/TagOil_Cypress/Reports/01-Acquisition_Report-Kingston-Rocky_Dam_PTEM-AEM-PTP%20Survey_for_Option2.docx%23_Toc5090450
file://///rackstation2/td1/Total_Depth/Projects/Pinemont_Projects/TagOil_Cypress/Reports/01-Acquisition_Report-Kingston-Rocky_Dam_PTEM-AEM-PTP%20Survey_for_Option2.docx%23_Toc5090450
file://///rackstation2/td1/Total_Depth/Projects/Pinemont_Projects/TagOil_Cypress/Reports/01-Acquisition_Report-Kingston-Rocky_Dam_PTEM-AEM-PTP%20Survey_for_Option2.docx%23_Toc5090451
file://///rackstation2/td1/Total_Depth/Projects/Pinemont_Projects/TagOil_Cypress/Reports/01-Acquisition_Report-Kingston-Rocky_Dam_PTEM-AEM-PTP%20Survey_for_Option2.docx%23_Toc5090451
file://///rackstation2/td1/Total_Depth/Projects/Pinemont_Projects/TagOil_Cypress/Reports/01-Acquisition_Report-Kingston-Rocky_Dam_PTEM-AEM-PTP%20Survey_for_Option2.docx%23_Toc5090452
file://///rackstation2/td1/Total_Depth/Projects/Pinemont_Projects/TagOil_Cypress/Reports/01-Acquisition_Report-Kingston-Rocky_Dam_PTEM-AEM-PTP%20Survey_for_Option2.docx%23_Toc5090452
file://///rackstation2/td1/Total_Depth/Projects/Pinemont_Projects/TagOil_Cypress/Reports/01-Acquisition_Report-Kingston-Rocky_Dam_PTEM-AEM-PTP%20Survey_for_Option2.docx%23_Toc5090453
file://///rackstation2/td1/Total_Depth/Projects/Pinemont_Projects/TagOil_Cypress/Reports/01-Acquisition_Report-Kingston-Rocky_Dam_PTEM-AEM-PTP%20Survey_for_Option2.docx%23_Toc5090453
file://///rackstation2/td1/Total_Depth/Projects/Pinemont_Projects/TagOil_Cypress/Reports/01-Acquisition_Report-Kingston-Rocky_Dam_PTEM-AEM-PTP%20Survey_for_Option2.docx%23_Toc5090454
file://///rackstation2/td1/Total_Depth/Projects/Pinemont_Projects/TagOil_Cypress/Reports/01-Acquisition_Report-Kingston-Rocky_Dam_PTEM-AEM-PTP%20Survey_for_Option2.docx%23_Toc5090454
file://///rackstation2/td1/Total_Depth/Projects/Pinemont_Projects/TagOil_Cypress/Reports/01-Acquisition_Report-Kingston-Rocky_Dam_PTEM-AEM-PTP%20Survey_for_Option2.docx%23_Toc5090454


 Appendices 

17 Acquisition Report: PTEM/ AEM-PTP Geophysical Survey 

 
Pinemont Technologies Australia 

9 APPENDICES 

9.1  Glossary of Terms (Sourced mostly from Wikipedia) 
 

Term Definition 

REDOX REDOX is the acronym for a chemical reduction-oxidation chemical reaction. Any such 

reaction involves both a reduction process and a complementary oxidation process. 

Reduction This is the gain of electrons or an increase in oxidation state by a molecule, atom or ion. 

Oxidation This is the loss of electrons or an increase in oxidation state by a molecule, atom or ion. 

Electrochemical Cells An electrochemical cell is a device capable of either generating electrical energy from 

chemical reactions or facilitating chemical reactions through the introduction of electrical 

energy.  

REDOX Cells A REDOX cell is an electrochemical cell in the Earth. Silvain J Pirson and others proposed 

that REDOX cells form in the Earth above hydrocarbon reservoirs. As hydrocarbons leak  

and migrate toward the surface a potential difference between the surface and reservoir 

creates a weakly charged battery. 

Upward Fluid Flow Upward fluid flow is a general term used by the geoscience community to describe the 

migration of fluids (water, hydrocarbons, gases) vertically (near enough) through to the 

subsurface. 

Micro-Seepage As hydrocarbons leak and disperse out of reservoirs they migrate through the subsurface 

eventually seeping out at the surface. The seepage of hydrocarbons is on a continuum from 

macro seepages such as oil spills, tar pits through to micro-seepages where high 

concentrations of volatile or semi-volatile hydrocarbons are analytically detectable at the 

micro-scale in soil, sediments or water. Micro seepages can be detected through a variety of 

methods but primarily geochemical or geomicrobial analysis.   

Electromagnetic Waves 

(Radiation) 

Electromagnetic waves are synchronized oscillating Electric fields (often called an E-field) 

and magnetic fields (B or H-fields), travelling at the speed of light. 

Electric Fields Electric fields arise from voltage and are measured in V/m. 

Magnetic Fields Magnetic fields arise from current flows and are measured in Amps/m, 

Earth’s Magnetic Field The Earth’s magnetic field is the magnetic field that extends from the Earth’s interior and 

out into space. 

Electromagnetic 

Spectrum 

The electromagnetic spectrum is the collective term for all the possible frequencies of EM 

waves (radiation). From very high frequency waves such as Gamma rays through to low 

frequency Radio waves. 

Audio Frequency A sound wave with an audible frequency is characterized as a periodic vibration whose 

frequency is audible to the average human. The generally accepted range of audible 

frequencies is between 20 and 20,000Hz. This range is also used for EM waves though EM 

waves cannot be heard. 

Extremely Low 

Frequencies (ELF) 

Extremely low frequency EM waves are a sub-division of radio waves with frequencies 

ranging from 3 to 30Hz. ELF radio waves are generated by lightning and natural 

disturbances in the Earth’s magnetic field. Importantly ELF waves can penetrate both 
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seawater and rocks in the Earth’s crust. ELF waves are used for communication with 

Submarines. In atmospheric science, an alternative definition for ELF is usually given from 

3 Hz to 3 kHz. 

Electromagnetic 

Induction 

Electromagnetic induction is the production of an electromotive force or voltage across an 

electrical conductor due to its dynamic interaction with a magnetic field. The Law of 

Induction was documented by Michael Faraday in 1831. 

Electromagnetic 

Conductor 

An electromagnetic conductor is a material which can conduct electrical currents. Its ability 

to conduct electrical currents is measured by its resistivity. 

AC Current The direction of charge in an alternating current changes periodically. 

DC Current The direction of charge in a direct current only flows in one direction. 

Electromotive Force Electromotive Force (EMF) is the voltage developed by any source of electrical energy such 

as a battery. The force in this term can be misleading as it does not mean a mechanical 

force measured in Newton’s but a potential, or energy per unit charge, measured in volts.  

Lorentz Force  The Lorentz force is the combination of electric and magnetic force on a point charge due to 

electromagnetic field.  

Homopolar Motor The Homopolar motor was the first electrical motor to be built. The Homopolar motor is a 

conductor with a current flowing through it when placed in a magnetic field which is 

perpendicular to the current feels a force in the direction perpendicular to both the 

magnetic field and the current. In the case applied to Pinemont- the conductor is the Earth, 

the current is generated by the REDOX Cell and the Magnetic field is provided by the 

Earth’s magnetic field. 

SP (Spontaneous 

Potential) 

Spontaneous potential (SP) also called self potential, is a naturally occurring 

electric potential difference in the Earth, measured by an electrode relative to a fixed 

reference electrode. Recognised more than 200 years ago and used as an exploration tool for 

both minerals (1920s) and petroleum (1930s).  

SP Well Logs The spontaneous potential well log or SP log, is a passive measurement taken by well 

loggers to characterise rock formation properties. The log works by measuring small electric 

potentials (measured in millivolts) between depths in the borehole and a grounded 

electrode at the surface.  

Transient A transient event is a short-lived burst of energy in a system caused by a sudden change of 

state. The source of transients can be external or internally related to the system. 

Transient energy can couple to other parts of the system to create short burst of oscillation. 

Passive Transient 

Pulses 

Passive Transient Pulses are naturally anomalous bursts of energy within the Earth’s 

passive electromagnetic fields. The source of these passive transient pulses is still debated 

but it is presumed they are the result of lightning activity throughout the planet and 

streaming potentials in the subsurface. 

PTEM data PTEM data or Passive Transient Electromagnetic data is a geophysical measurement of the 

density of naturally occurring transient pulses within the Audible (ELF) frequency range of 

the vertical component of the Earth’s passive electric field (E-field). 

AEM-PTP data AEM-PTP data or Audio Electromagnetic Passive Transient Pulse data is a geophysical 

measurement of the density of naturally occurring transient pulses. AEM-PTP data is 

different to PTEM data as it measures different frequency intervals within the Audio (ELF) 

frequency range of the vertical component of the Earth’s passive electric field (E-field). 

https://en.wikipedia.org/wiki/Well_logging
https://en.wikipedia.org/wiki/Well_logging
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Transient Density Flight 

Lines 

The local impulse density together with associated GPS data is mapped to generate flight 

lines showing transient density anomalies.  

Transient Density 

Attribute Map 

The transient density values recorded along individual flight lines and are gridded using an 

IDW interpolation and gridding method to produce transient density attribute maps. 

Inverse Distance Weight 

(IDW) 

Inverse Distance Weighting is a type of interpolation technique. Pinemont technologies 

uses it to grid and interpolate between flight lines to generate a transit density attribute 

map.  

Resistivity Electrical resistivity, a measure of a material’s inability to conduct an electric current. It is 

the inverse of electric conductivity. 

Conductivity Electrical conductivity, a measure of a material's ability to conduct an electric current, it is 

the inverse of electrical resistivity. 

Skin Depth (Penetration 

Depth) 

Penetration depth is a measure of how deep light or any electromagnetic radiation can 

penetrate into a material. It is defined as the depth at which the intensity of the radiation 

inside the material falls to 1/e (about 37%) of its original value at (or more properly, just 

beneath) the surface. 

 

9.2  Table of Acronyms 
 

Acronym Full Name 

AFMAG AFMAG is an acronym for Audio-Frequency Magnetics 

EM EM is an acronym for Electromagnetic 

VFR VFR is an acronym for Visual Flight Rules 

POH POH is an acronym for a Pilot’s Operating Handbook 

CASA CASA is Australia’s civil aviation safety authority body. 

PTA PTA is an acronym for Pinemont Technologies Australia 

 

 

 

 

  

https://en.wikipedia.org/wiki/Electrical_conductivity
https://en.wikipedia.org/wiki/Electromagnetic_radiation
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9.3  AEM-PTP Survey Acquisition FAQs 
 

What is an AEM-PTP airborne survey? 

• Pinemont's AEM-PTP airborne system is a passive geophysical method that 

measures naturally variations in the Earth's electrical field (E-Field).    

 

Why collect airborne geophysical data?   

• Data can be collected quickly over large areas without the need for ground 

access. 

• The airborne data helps provide exploration focus helping to minimise the 

areas of ground based exploration activities. 

 

What is the difference between am Active Source and Passive Source? 

• Geophysical methods are categorised as either passive of active. Active 

Geophysical methods use an artificial source to generate a signal 

that penetrates the ground which returns a signal that is recorded. 

Analysis of the returned signal helps develop a better geological 

understanding of the subsurface. An example of an Active Source 

Geophysical method would be seismic data.  

• Passive geophysical methods make use of naturally occurring 

fields within the Earth. Recording of these fields helps us develop an 

understanding of the subsurface. Examples of naturally occurring fields 

commonly measured by Geophysicists include Gravity, Magnetics, 

Radiometrics and E-Fields. Since AEM-PTP records the Earth’s naturally 

occurring E-Field, it is also categorised as a Passive Geophysical Method.   

Can human infrastructure (e.g Power Plants, Electrical Cables, etc..) influence 

the collection of AEM-PTP data? 

• AEM-PTP surveys are relatively insensitive to the type of interference 

problems suffered by many other EM techniques. Cultural artefacts on the 

ground, such as, wells, pipelines, power lines, etc., have no effect on data 

quality. However there are a few factors that can influence an AEM-PTP 

survey such as Power plants, military radar, radio or TV broadcasting 

towers. 

Can radio transmissions or other EM radiation waves influence the collection of 

AEM-PTP data? 

• The simple answer is yes they can, to account for this factor each day during 

equipment set-up a pre-survey test will be conducted to detect known 

interference or radio transmissions. All electronically actuated aircraft 
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systems (gear, flaps, radios etc.) are cycled and tested for possible 

interference. Radio broadcasts during surveying automatically result in a 

repeat section.  

Do you need to modify aircraft to conduct an AEM-PTP survey? 

• It does not matter if the airframe is made of aluminum or not; as most 

transient pulse signals are not attenuated either way to most. Importantly 

no external modification is needed for the aircraft to conduct a survey. 

 

Why does Pinemont Technologies Australia not own its own aircraft? 

• As the acquisition of AEM-PTP data does not require any modification to 

an aircraft and we conduct AEM-PTP surveys globally it is more cost-

effective to contract the most appropriate aircraft for each survey. 

Additional client benefits include low or no mob-demob and aircraft selected 

are best suited for the particular job. 

Do you use different aircraft for onshore and offshore surveys? 

• Typically onshore surveys are carried out using small single engine 

airplanes. For offshore surveys a twin engine aircraft is recommended and 

for rough terrain and subtle features, the survey equipment can also be 

easily fitted into a range of helicopters. 

How high and fast do you fly AEM-PTP surveys? 

• Data will be collected at an altitude between 500 ft above ground level at 

a ground speed of 85 Nautical Miles per hour.  

Can you combine AEM-PTP surveys with other potential field surveys into a 

multi-sensor survey? 

• Yes. The onboard equipment is small and compact and can be put onboard 

an aircraft with other potential surveying equipment to create a multi-

sensor survey.  

 

What does the onboard antenna record? 

• The onboard antenna records the Earths passive E-field.  

Why do you fly AEM-PTP surveys along lines of latitude, i.e East to West or vice 

versa and not North to South or any other angle? 

• Historically, lines of latitude our longitude are easier for the pilot to 

navigate. We also like to embed the data into the flight line for easy 

visualization. However, we have collected data in many different 

orientations. 
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Why do you fly a calibration survey? 

• A calibration survey is flown prior to conducting the final survey. The aim 

of the preliminary survey is to provide validation of the calculated 

baseline. 

What is the baseline? 

• The baseline can be seen as the background level of the transients. Above 

this baseline is what is considered anomalous. 

 

9.4 Pinemont Presentations Weblinks 
Technical presentations have been given in a number of different conferences. 

Online references to presentations given at the American Association of 

Petroleum Geologists (AAPG 2006) and (AAPG 2010) can be downloaded from the 

following web-links: 

 

❖ AAPG 2006 Conference Presentation (Houston) 

❖ AAPG 2010 Conference Presentation (Calgary) 

❖ 2018: Pinemont Technologies Australia: theory and Case Histories 

 

 

  

http://www.searchanddiscovery.com/documents/2006/06063leschack/
http://www.searchanddiscovery.com/pdfz/documents/2011/40686leschack/ndx_leschack.pdf.html)
https://drive.google.com/file/d/1jVv1Puv0AP-XaAG-pfcYvZ-UqTOgOKsn/view
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11 DISCLAIMER 

Geophysical surveys conducted by Pinemont Technologies Australia Pty Ltd 

and any other service company are by nature non-unique.  Therefore, any 

statements, comments, observations, conclusions or recommendations 

made in this document are interpretative by nature. Consequently, 

directors, agents and employees of Pinemont Technologies Australia Pty 

Ltd shall in no way be liable to any person or body for any loss, claim, 

demand, damages, costs or expenses of whatsoever nature arising in any 

way out of, or in connection with, the information contained in this 

document. Moreover, the statements, opinions expressed in this report 

reflect assumptions which may or may not prove correct; so recipients of 

this document must make their own independent investigations and 

evaluation such that they are entirely reliant on their own conclusions.  

 


