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This trial airborne geophysical survey was conducted in June 2006 in three selected sites in Ireland. The Joint Airborne Geoscience Capability (JAC) established between the Geological Survey of Finland (GTK) and British Geological Survey (BGS), carried out the survey under contract to the Geological Survey of Ireland. The survey is being conducted at high resolution (a flight line spacing of 200 m and 100 m) and at low altitude (56 m) across the selected survey areas in Cavan-Monaghan-Leitrim, Castleisland in Kerry and Silvermines in Tipperary.

The three main data sets being acquired are magnetic, radiometric (gamma ray spectrometry) and active frequency domain electromagnetic.

1. Deliverables

CD Contents

Each CD contains a folder entitled – Castleisland, CavanMon, or Silvermines

Each Folder contains 4 subsequent folders as outlined below. 

Folder 1: XYZ files – see table 1.

Folder 2. Grid files – see table 17

Folder 3. 256ch data – Channel data

Folder 4. GDB files 

2. Folder 1.  XYZ Files

The XYZ files delivered on the CD are text files conforming to the Geosoft XYZ file format. XYZ file content is described in and file structures in Table 1. In file and grid names ‘xxx’ refers to area name abbreviation – for example the EM data file for Castleisland is called emcaslev.xyz and shown in the tables as em’xxx’.lev.

Table1.  XYZ file contents descriptions.

	File name
	Contents
	File structure

	em’xxx’lev.xyz
	EM measurement results and calculated apparent resistivities for all the frequencies
	Described in Tables

	ml’xxx’lev.xyz (*)
	Magnetic measurement results of the left wingtip sensor
	Described in Tables

	mn’xxx’lev.xyz (*)
	Magnetic measurement results of the nose stinger sensor
	Described in Tables

	ra’xxx’lev.xyz (**)
	Radiometric measurement results
	Described in Tables

	 


Table 2.  Channel name descriptions for file em’xxx’lev.xyz.

	Channel
	Description
	Unit

	X
	Easting coordinate (Irish Grid)
	m

	Y
	Northing coordinate (Irish Grid)
	m

	LAT
	WGS84 Latitude
	deg

	LON
	WGS84 Longitude
	deg

	FID
	Fiducial
	-

	FLIGHT
	Flight number
	-

	DATE
	Survey date
	-

	DAY
	Julian day
	-

	TIME
	Recording time in HHMMSS.SSS format
	-

	DIR
	Flight direction (from North)
	deg

	RALT
	Flight altitude
	m

	GPS_H
	GPS altitude
	m

	DTM
	Terrain model (elevation from WGS-84 ellipsoid surface)
	m

	PLM
	Powerline monitor
	-

	RE09
	Real component, 912 Hz
	ppm

	IM09
	Imaginary component, 912 Hz
	ppm

	RE3
	Real component, 3005 Hz
	ppm

	IM3
	Imaginary component, 3005 Hz
	ppm

	RE12
	Real component, 11962 Hz
	ppm

	IM12
	Imaginary component, 11962 Hz
	ppm

	RE25
	Real component, 24510 Hz
	ppm

	IM25
	Imaginary component, 24510 Hz
	ppm

	AR09
	Apparent resistivity, 912 Hz
	m

	AD09
	Apparent depth of conductor, 912 Hz
	m

	AR3
	Apparent resistivity, 3005 Hz
	m

	AD3
	Apparent depth of conductor, 3005 Hz
	m

	AR12
	Apparent resistivity, 11962 Hz 
	m

	AD12
	Apparent depth of conductor, 11962 Hz
	m

	AR25
	Apparent resistivity, 24510 Hz 
	m

	AD25
	Apparent depth of conductor, 24510 Hz
	m


Table 3. Channel name descriptions for file ml’xxx’lev.xyz.

	Channel
	Description
	Unit

	X
	Easting coordinate (Irish Grid)
	m

	Y
	Northing coordinate (Irish Grid)
	m

	LAT
	WGS84 Latitude
	deg

	LON
	WGS84 Longitude
	deg

	FID
	Fiducial
	-

	FLIGHT
	Flight number
	-

	DATE
	Survey date
	-

	DAY
	Julian day
	-

	TIME
	Recording time HHMMSS.SSS format
	-

	DIR
	Flight direction
	deg

	RALT
	Flight altitude
	m

	GPS_H
	GPS altitude
	m

	DTM
	Terrain model (elevation from WGS-84 ellipsoid surface)
	m

	ORIGL
	TMI value for left wingtip sensor before base station correction
	nT

	MGCL
	Corrected TMI value for left wingtip sensor
	nT

	BASE
	TMI value recorded at the base station
	nT


Table 4. Channel name descriptions for file mn’xxx’lev.xyz.

	Channel
	Description
	Unit

	X
	Easting coordinate (Irish Grid)
	m

	Y
	Northing coordinate (Irish Grid)
	m

	LAT
	WGS84 Latitude
	deg

	LON
	WGS84 Longitude
	deg

	FID
	Fiducial
	-

	FLIGHT
	Flight number
	-

	DATE
	Survey date
	-

	DAY
	Julian day
	-

	TIME
	Recording time
	-

	DIR
	Flight direction
	deg

	RALT
	Flight altitude
	m

	GPS_H
	GPS altitude
	m

	DTM
	Terrain model (elevation from WGS-84 ellipsoid surface)
	m

	ORIGN
	TMI value for nose stinger sensor before base station correction
	nT

	MGCN
	Corrected TMI value for nose stinger sensor
	nT

	BASE
	TMI value recorded at the base station
	nT


Table 5. Channel name descriptions for file ra’xxx’lev.xyz.

	Channel
	Description
	Unit

	X
	Easting coordinate (Irish Grid)
	m

	Y
	Northing coordinate (Irish Grid)
	m

	LAT
	WGS84 Latitude
	deg

	LON
	WGS84 Longitude
	deg

	FID
	Fiducial
	-

	FLIGHT
	Flight number
	-

	DATE
	Survey date
	-

	DAY
	Julian day
	-

	TIME
	Recording time HHMMSS.SSS format
	-

	DIR
	Flight direction
	deg

	RALT
	Flight altitude
	m

	BALT
	Barometric altitude
	m

	TOUT
	Temperature outside the aircraft
	ºC

	GPS_H
	GPS altitude
	m

	DTM
	Terrain model (elevation from WGS-84 ellipsoid surface)
	m

	D_TOT_CPS
	Total radiometric concentration
	cps

	D_TOT_NGY
	Total radiometric concentration
	nGy/h

	D_KAL
	Potassium concentration
	%K

	D_URA
	Uranium concentration
	eU ppm

	D_THO
	Thorium concentration
	eTh ppm


3. Grid Files

Grid files are described in Table 6.  

Table 6. Grid file descriptions.

	Grid file name
	Description
	Unit

	APD09’XXX’.grd
	Apparent depth of conductor, 912 Hz
	m

	APD12’XXX’.grd
	Apparent depth of conductor, 3005 Hz
	m

	APD25’XXX’.grd
	Apparent depth of conductor, 11962 Hz
	m

	APD3’XXX’.grd
	Apparent depth of conductor, 24510 Hz
	m

	APR09’XXX’.grd
	Apparent resistivity, 912 Hz
	m

	APR12’XXX’.grd
	Apparent resistivity, 3005 Hz
	m

	APR25’XXX’.grd
	Apparent resistivity, 11962 Hz
	m

	APR3’XXX’.grd
	Apparent resistivity, 24510 Hz
	m

	DTM’XXX’.grd
	Terrain model (elevation from WGS-84 ellipsoid surface)
	m

	IM09’XXX’.grd
	Imaginary component, 912 Hz
	ppm

	IM12’XXX’.grd
	Imaginary component, 3005 Hz
	ppm

	IM25’XXX’.grd
	Imaginary component, 11962 Hz
	ppm

	IM3’XXX’.grd
	Imaginary component, 24510 Hz
	ppm

	KAL’XXX’.grd
	Potassium concentration
	%K

	MAG’XXX’.grd
	Microlevelled magnetic TMI value
	nT

	RE09’XXX’.grd
	Real component, 912 Hz
	ppm

	RE12’XXX’.grd
	Real component, 3005 Hz
	ppm

	RE25’XXX’.grd
	Real component, 11962 Hz
	ppm

	RE3’XXX’.grd
	Real component, 24510 Hz
	ppm

	THO’XXX’.grd
	Thorium concentration
	eTh ppm

	TOT_CPS’XXX’.grd
	Total radiometric concentration
	cps

	TOT_NGY’XXX’.grd
	Total radiometric concentration
	nGy/h

	URA’XXX’.grd
	Uranium concentration
	eU ppm


4. Area Specifications 

Silvermines  & Castle island Spec

Magnetic Base Levels Silvermines and Castleisland - 48870 (nT)

Summary of primary base station used during Castleisland and Silvermines surveys.

	Primary Base Station
	Kerry

	Start Date (Julian Day)
	16 June 2006 (167)

	End Date (Julian Day)
	27 June 2006 (178)

	Geographic Latitude
	52º 10’ 57.50376”

	Geographic Longitude
	09º 31’ 55.92110”

	Elevation (m)
	83.9841


Cavan-Mon Spec

Magnetic Base Levels Cavan-Mon - 49240 (nT)

Summary of primary base station used during the Cavan-Monaghan-Leitrim survey.

	Primary Base Station
	Enniskillen

	Start Date (Julian Day)
	06 June 2006 (157)

	End date (Julian Day)
	15 June 2006 (166)

	Geographic latitude
	54º 23’ 32.90050“

	Geographic Longitude
	07º 38’ 58.03622”

	Elevation (m)
	102.6381


5. Flight Specifications

. 

Outline specification of the main geophysical systems.

	Electromagnetic system
	GTK AEM2005 four frequency 

	Aircraft Magnetometer
	2 Scintrex CS-2 caesium vapour sensors, located at the left wingtip and nose stinger

	Magnetic Compensator
	RMS Instruments Automatic Aeromagnetic Digital Compensator (AADCII)

	Gamma-ray spectrometer
	Exploranium GR-820/3 gamma-ray spectrometer 

256-channels, self-calibrating

	Altimeter
	Collins radar altimeter 

	Navigation/data location system
	Real time DGPS based on Ashtech GG-24 GPS+GLONASS receiver, when RDS signal available 

	Data acquisition system
	GTK proprietary: control unit including server, power unit, alarm box, Local Area Network 


Survey duration.

	Flight number
	Date
	Survey area
	Number of lines
	Base
	Off (UTC)
	On (UTC)
	Flight time

	84
	06-Jun
	Cavan
	0
	Enn
	07:51
	08:08
	00:17

	84
	06-Jun
	Cavan
	26
	Enn
	09:04
	12:48
	03:44

	85
	06-Jun
	Cavan
	24
	Enn
	14:16
	18:06
	03:50

	86
	07-Jun
	Cavan
	0
	Enn
	07:32
	08:11
	00:39

	86
	07-Jun
	Cavan
	26
	Enn
	10:55
	14:51
	03:56

	87
	07-Jun
	Cavan
	14
	Enn
	16:00
	18:08
	02:08

	88
	08-Jun
	Cavan
	30
	Enn
	10:22
	14:04
	03:42

	89
	08-Jun
	Cavan
	23
	Enn
	15:14
	18:21
	03:07

	90
	09-Jun
	comp
	0
	Enn
	07:22
	08:19
	00:57

	91
	09-Jun
	Cavan
	31
	Enn
	09:54
	13:49
	03:55

	92
	09-Jun
	Cavan
	24
	Enn
	15:00
	18:08
	03:08

	93
	10-Jun
	Cavan
	28
	Enn
	07:24
	11:24
	04:00

	94
	10-Jun
	Cavan
	26
	Enn
	12:57
	16:55
	03:58

	95
	13-Jun
	Cavan
	22
	Enn
	11:21
	15:17
	03:56

	96
	14-Jun
	Cavan
	26
	Enn
	08:24
	12:47
	04:23

	97
	14-Jun
	Cavan
	24
	Enn
	15:16
	19:07
	03:51

	98
	15-Jun
	Cavan
	15
	Enn
	07:29
	10:29
	03:00

	99
	15-Jun
	ferry
	0
	
	12:36
	13:13
	00:37

	100
	16-Jun
	comp
	0
	Kerry
	15:26
	16:09
	00:43

	101
	17-Jun
	comp
	0
	Kerry
	08:16
	09:22
	01:06

	102
	17-Jun
	comp
	0
	Kerry
	11:53
	12:41
	00:48

	103
	17-Jun
	comp
	0
	Kerry
	14:32
	15:40
	01:08

	104
	19-Jun
	Castle
	15
	Kerry
	15:39
	18:15
	02:36

	105
	21-Jun
	Castle
	11
	Kerry
	07:44
	10:02
	02:18

	106
	22-Jun
	Castle
	27
	Kerry
	07:24
	11:50
	04:26

	107
	22-Jun
	Castle
	25
	Kerry
	14:05
	18:11
	04:06

	108
	23-Jun
	Castle
	26
	Kerry
	07:16
	11:31
	04:15

	109
	23-Jun
	Castle
	24
	Kerry
	14:00
	17:58
	03:58

	110
	24-Jun
	Castle
	22
	Kerry
	12:09
	15:52
	03:43

	111
	26-Jun
	Castle
	23
	Kerry
	08:15
	12:25
	04:10

	112
	26-Jun
	Castle
	14
	Kerry
	14:38
	17:30
	02:52

	113
	27-Jun
	Silver
	68
	Kerry
	09:45
	13:55
	04:10

	114
	27-Jun
	Silver
	54
	Kerry
	14:43
	18:13
	03:30


1.1 Reflight Specifications

Conditions for reflights were agreed in the survey specifications. The conditions were as follows:

i. Where flight line spacing is greater than 130% of the nominal spacing over a distance of 2 kilometres or more or over any distance where flight line spacing is greater than 150% of the nominal spacing (except where ground conditions dictate otherwise, for example to avoid radio-masts etc). 

ii. Where terrain clearance exceeds  ± 20 metres from the nominal survey height for more than 5 continuous kilometres or +/- 50% of nominal survey height at any time on any line. 

iii. Where the nominal survey flying speed (210 kph) is exceeded by more than 30% (i.e. survey flying is faster than 270kph) for more than 5 continuous kilometres.

iv. Where the noise envelope of the magnetic records exceeds 0.1nT as determined by the normalised fourth difference.  

v. If, during data acquisition, magnetic variations recorded at the local base magnetometer exceed 12 nT over any 3 minute chord or exceed 2 nT over any 30 second chord, on flight lines or tie lines. These limits may be revised by agreement in the light of experience gained during the first few weeks of data acquisition. The base magnetometer must be fully operational during all on-line data collection.
vi. Where the average line gamma spectra for any line fails to meet acceptable standards or otherwise appears anomalous by comparison with neighbouring data, as demonstrated by the JAC proprietary software SPEKTNT, then the data of that line will be investigated in detail and re-flown if necessary.

vii. If the in-flight EM signal/calibration check on phase orthogonality, at each measured frequency, indicates non-orthogonality or incorrect amplitude.

Conditions i, ii and iii above may be exceeded without reflight where such constraints would breach air regulations, or in the opinion of the pilot, put the aircraft and crew at risk. 

Summary parameters for the IRISH GRID (1975) that define the local grid coordinates (Easting and Northing) used in the survey.

	Projection
	Transverse Mercator (Gauss Conformal)

	True Origin
	Lat. 53° 30´North, 8° 00´ West of Greenwich

	False Origin
	200,000 m W, 250,000 m S, of true origin

	Scale factor on central meridian
	1.000035

	Reference Ellipsoid
	Airy (modified)

	Semi-major axis (a)
	6 377 340.189 m

	Eccenctricity (e2)
	0.0006 670 540


