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MORAN ELECTROMAGNETIC, MAGNETIC, AND RADIOMETRIC GEOPHYSICAL
SURVEY DATA COMPILATION

L.E. Burns', GRR.C. Graham', J.D. Barefoot', Fugro Airborne Surveys Corp., and Stevens
Exploration Management Corp.

ABSTRACT

The Moran electromagnetic, magnetic, and radiometric airborne geophysical survey is located in interior
Alaska in the Melozitna and Hot Springs mining districts, about 225 kilometers southeast of Fairbanks.
Frequency domain electromagnetic, magnetic, and radiometric data were collected with the DIGHEM"
system from July to August 2009. A total of 4,685.9 line kilometers were collected covering 1,691.3 square
kilometers. Line spacing was 400 meters (m). Data were collected 30 m above the ground surface from a
helicopter towed sensor platform (“bird”) on a 30 m long line.

PURPOSE

This airborne geophysical survey is part of a program to acquire data on Alaska’s most promising mineral
belts and districts. The information acquired is aimed at catalyzing new private-sector exploration, discovery,
and ultimate development and production. The purpose of the survey was to map the magnetic and
conductive properties of the survey area and provide insight into possible locations of gold-related intrusions,
and high-and low-angle fault sets related to mineralizing systems. The Melozitna mining district has a long
history of placer gold mining, but there is little to no current production.

SURVEY OVERVIEW DESCRIPTION

This document provides an overview of the survey and includes text and figures of select primary and
derivative products of this survey. A table of digital data packages available for download is provided to assist
users in data selection. For reference, a catalog of the available maps is presented in reduced resolution. Please
consult the metadata, project report, and digital data packages for more information and data.
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AVAILABLE DATA
Data Type Provider Description
ascii_data contractor ASClIl format line data, other ASCIl data
Geosoft format database of final line data, other
databases_geosoft contractor
Geosoft format databases
Project and field reports, survey background
documents contractorand DGGS  information, gridded data explanations, other
documentation
. Geographically registered gridded data, ER Mapper
grids_ermapper contractor ERS format
Geosoft-format grids, these grids can be viewed in
grids_geosoft contractorand DGGS  ESRI ArcMap using a free plugin from Geosoft or the
free viewer available from Geosoft
images_registered DGGS GeoTiff format images of all gridded data
Keyhole markup language (kml) kmz archive files of
kmz DGGS project data. Viewable in Google Earth and other
compatible programs
maps_pdf_format contractor Printable maps in pdf format
Printable maps in HPGL/2 printer file format with
maps_prn_format contractor .
extension .prn
Distance-based profiles of the digitally recorded
geophysical data are generated and plotted at an
profiles_stacked contractor appropriate scale. The profiles display
electromagnetic anomalies with their respective
interpretive symbols. Printable in pdf format
Line path, data contours, and survey boundary in
vector_data contractorand DGGS  ESRI shapefile (SHP) format, ESRI Geodatabase
format, and/or AutoCAD dxf format
video_flightpath contractor Survey flight path downward facing video




GPR2019-13

REFERENCES

Akima, H., 1970, A new method of interpolation and smooth curve fitting based on local procedures:
Journal of the Association of Computing Machinery, v. 17, n. 4, p. 589-602.

Burns, L.E., Fugro Airborne Surveys Corp., and Stevens Exploration Management Corp., 2010, Line, grid,
and vector data, and maps for the airborne geophysical survey of the Moran Survey Area, Melozitna
and Tanana quadrangles, central Alaska: Alaska Division of Geological & Geophysical Surveys
Geophysical Report 2010-1, 56 sheets, scale 1:63,360, 1 DVD. http://doi.org/10.14509/20561

International Atomic Energy Agency, 1991, Airborne Gamma Ray Spectrometer Surveying, Technical

Report 323, International Atomic Energy Agency, Vienna.

3


http://doi.org/10.14509/20561

Moran electromagnetic, magnetic, and radiometric airborne geophysical survey data compilation GPR2019-13

153°W 152I°W 1511°W
S / Slgkhenjikh Hills -
i <

RayiMountains

TANANA
1
65°30'N

65°30'N
1

MEL®ZITNA

Rampart
Mountains

Rampart-Manley,
1995,19% -

J Manley Hot)
Springs

65°N

Figure 1. Moran electromagnetic and magnetic airborne

geophysical survey location shown in southcentral Alaska

(inset). Moran survey area shown with adjacent DGGS
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Figure 2. Flight path with orthometric image.
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Figure 3. Residual Magnetic Field grid with orthometric image. The magnetic total field data were created using digitally recorded data from a Fugro
D1344 magnetometer with a Scintrex CS3 cesium sensor. Data were collected at a sampling interval of 0.1 seconds. The magnetic data were (1) corrected
for diurnal variations by subtracting the digitally recorded base station magnetic data, (2) IGRF corrected (IGRF model 2005, updated for date of flight and
altimeter variations), (3) leveled to the tie line data, and (4) interpolated onto a regular 80 m grid using a modified Akima (1970) technique.



Moran electromagnetic, magnetic, and radiometric airborne geophysical survey data compilation GPR2019-13

-153°45' -153°30' -153°15' -153°00' -152°45'
470000 480000 _ 49000 500000 _ 510000

ta

460000

520000

7260000
000092/

65°25'
7250000
1GC.G9

65°20'
102,59

65°15'

/G169

65°10"
104,59

: ’ , S =7 B 1 : 5
470000 480000 490000 500000 000
-153°45' -153°30" -153°15" -153°00" -152°45'

56496 56531 56555 56574 56593 56619 56662 56766

5000 0 5000 10000

Simulated TotaITMagnetic Field
n

(meters)
NAD27 / UTM zone 5N

Figure 4. Simulated Magnetic Total Field grid with orthometric image. The simulated magnetic total field data were created using digitally recorded data from a
Fugro D1344 magnetometer with a Scintrex CS3 cesium sensor. Data were collected at a sampling interval of 0.1 seconds. The magnetic data were (1) corrected
for diurnal variations by subtracting the digitally recorded base station magnetic data, (2) IGRF corrected (IGRF model 2010, updated for date of flight and
altimeter variations), (3) leveled to the tie line data, (4) a constant value of approximately 56,000 nT was added to all data, and (5) interpolated onto a regular 80 m
grid using a modified Akima (1970) technique.
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Figure 5. Calculated First Vertical Derivative grid with orthometric image. The first vertical derivative grid was calculated from the diurnally-corrected, IGRF-
corrected total magnetic field grid using a FFT base frequency domain filtering algorithm. The resulting first vertical derivative grid provides better definition and

resolution of near- surface magnetic units and helps to identify weak magnetic features that may not be evident on the total field data.
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Figure 6. Analytic Signal grid with orthometric image. Analytic signal is the total amplitude of all directions of magnetic gradient calculated from the sum of
the squares of the three orthogonal gradients. Mapped highs in the calculated analytic signal of magnetic parameter locate the anomalous source body edges
and corners (such as contacts, fault/shear zones, etc.). Analytic signal maxima are located directly over faults and contacts, regardless of structural dip, and
independent of the direction of the induced and/or remanent magnetizations.



Moran electromagnetic, magnetic, and radiometric airborne geophysical survey data compilation

GPR2019-13

-153°45' -153°30' -153°15' -153°00' -152°45'

460000 470000 480000 490000 500000 _ 510000

520000

7260000
000092/

65°25'
1.G2.59

7250000

65°20'
102,59

65°15'

/G169

65°10"
104,59

‘ 3 \ S=o & U : "
470000 480000 490000 500000 000
-153°45' -153°30' -153°15' -153°00" -152°45'

-82 -73 -65 -57 -48 -39 -30 -18 -4 6 17 34 52 74

2000 g 200 10000 Magnetic Tilt Derivative

(meters) deg rees
NAD27 / UTM zone 5N

Figure 7. Magnetic Tile Derivative grid with orthometric image. The tilt derivative is the angle between the horizontal gradient and the total gradient, which is
useful for identifying the depth and type of source. The tilt angle is positive over the source, crosses through zero at, or near, the edge of a vertical sided source,
and is negative outside the source region. It has the added advantage of responding equally well to shallow and deep sources and is able to resolve deeper
sources that may be masked by larger responses from shallower sources.
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Figure 8. 56,000 Hz coplanar Apparent Resistivity grid with orthometric image. The DIGHEMY EM system measured inphase and quadrature components at five
frequencies. Two vertical coaxial coil-pairs operated at 1000 and 5500 Hz while three horizontal coplanar coil-pairs operated at 900, 7,200, and 56,000 Hz. EM
data were sampled at 0.1 second intervals. The EM system responds to bedrock conductors, conductive overburden, and cultural sources. Apparent resistivity is
generated from the inphase and quadrature component of the coplanar 56,000 Hz using the pseudo-layer half space model. The data were interpolated onto a
regular 80 m grid using a modified Akima (1970) technique.
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Figure 9. 7,200 Hz coplanar Apparent Resistivity grid with orthometric image. The DIGHEMY EM system measured inphase and quadrature components at five
frequencies. Two vertical coaxial coil-pairs operated at 1000 and 5500 Hz while three horizontal coplanar coil-pairs operated at 900, 7,200, and 56,000 Hz. EM
data were sampled at 0.1 second intervals. The EM system responds to bedrock conductors, conductive overburden, and cultural sources. Apparent resistivity is
generated from the inphase and quadrature component of the coplanar 7,200 Hz using the pseudo-layer half space model. The data were interpolated onto a
regular 80 m grid using a modified Akima (1970) technique.
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Figure 10. 900 Hz coplanar Apparent Resistivity grid with orthometric image. The DIGHEMY EM system measured inphase and quadrature components at five
frequencies. Two vertical coaxial coil-pairs operated at 1000 and 5500 Hz while three horizontal coplanar coil-pairs operated at 900, 7,200, and 56,000 Hz. EM
data were sampled at 0.1 second intervals. The EM system responds to bedrock conductors, conductive overburden, and cultural sources. Apparent resistivity
is generated from the inphase and quadrature component of the coplanar 900 Hz using the pseudo-layer half space model. The data were interpolated onto a
regular 80 m grid using a modified Akima (1970) technique.
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Figure 11. Equivalent Thorium grid with orthometric image. The gamma-ray spectrometry data were recorded at a 1.0 second sample rate into a 256 channel
main and radon spectra using a Radiation Solutions RS-500 gamma-ray spectrometer. After removal of the background, the data were corrected for spectral
interferences, changes in temperature, pressure, and departures from the planned survey elevation of 60 m. The data were then converted to standard

concentration units which were interpolated to a 100 m grid using a minimum curvature technique.
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Figure 12. Equivalent Uranium grid with orthometric image. The gamma-ray spectrometry data were recorded at a 1.0 second sample rate into a 256 channel
main and radon spectra using a Radiation Solutions RS-500 gamma-ray spectrometer. After removal of the background, the data were corrected for spectral
interferences, changes in temperature, pressure, and departures from the planned survey elevation of 60 m. The data were then converted to standard
concentration units which were interpolated to a 100 m grid using a minimum curvature technique.

15



Moran electromagnetic, magnetic, and radiometric airborne geophysical survey data compilation GPR 2019-13 16

-153°45' -153°30' -153°15' -153°00' -152°45'

460000 470000 480000 490000 500000 510000

520000

7260000
000092/

65°25'
1.G2.59

7250000

65°20'
102,59

65°15'

/G169

65°10"
104,59

: - y S =0 Y U - & Y { \‘ )
470000 480000 490000 500000 510000 520000
-153°45' -153°30' -153°15" -153°00' -152°45'

0.23 0.37 044 050 057 064 0.73 0.88 1.20 1.92

5000 O 2000 10000 Percent Potassium

(meters) percent
NAD27 / UTM zone 5N

Figure 13. Percent Potassium grid with orthometric image. The gamma-ray spectrometry data were recorded at a 1.0 second sample rate into a 256 channel
main and radon spectra using a Radiation Solutions RS-500 gamma-ray spectrometer. After removal of the background, the data were corrected for spectral
interferences, changes in temperature, pressure, and departures from the planned survey elevation of 60 m. The data were then converted to standard
concentration units which were interpolated to a 100 m grid using a minimum curvature technique.
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Figure 14. Ratio of Equivalent Thorium to Percent Potassium grid with orthometric image. The gamma-ray spectrometry data were recorded at a 1.0 second
sample rate into a 256 channel main and radon spectra using a Radiation Solutions RS-500 gamma-ray spectrometer. After removal of the background, the data
were corrected for spectral interferences, changes in temperature, pressure, and departures from the planned survey elevation of 60 m. The data were then
converted to standard concentration units which were interpolated to a 100 m grid using a minimum curvature technique.
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Figure 15. Ratio of Equivalent Uranium to Percent Potassium grid with orthometric image. The gamma-ray spectrometry data were recorded at a 1.0 second
sample rate into a 256 channel main and radon spectra using a Radiation Solutions RS-500 gamma-ray spectrometer. After removal of the background, the data
were corrected for spectral interferences, changes in temperature, pressure, and departures from the planned survey elevation of 60 m. The data were then
converted to standard concentration units which were interpolated to a 100 m grid using a minimum curvature technique.

18



Moran electromagnetic, magnetic, and radiometric airborne geophysical survey data compilation GPR 2019-13

-153°45' -153°30' -153°15' -153°00' -152°45'

460000 470000 480000 490000 500000 _ 510000

520000

7260000
000092/

65°25'
1.G2.59

7250000

65°20'
102,59

65°15'

/G169

65°10"
104,59

‘ 3 \ S=o & U : "
470000 480000 490000 500000 000
-153°45' -153°30' -153°15' -153°00" -152°45'

0.15 0.22 0.28 0.33 0.38 044 050 059 0.75 1.22

2000 g 200 10000 Equivalent Uranium / Equivalent Thorium

(meters) ppm/ppm

NAD27 / UTM zone 5N

Figure 16. Ratio of Equivalent Uranium to Equivalent Thorium grid with orthometric image. The gamma-ray spectrometry data were recorded at a 1.0 second
sample rate into a 256 channel main and radon spectra using a Radiation Solutions RS-500 gamma-ray spectrometer. After removal of the background, the data
were corrected for spectral interferences, changes in temperature, pressure, and departures from the planned survey elevation of 60 m. The data were then
converted to standard concentration units which were interpolated to a 100 m grid using a minimum curvature technique.

19



Moran electromagnetic, magnetic, and radiometric airborne geophysical survey data compilation GPR 2019-13

-153°45' -153°30' -153°15' -153°00' -152°45'

460000 470000 480000 490000 500000 _ 510000

520000

7260000
000092/

65°25'
1.G2.59

7250000

65°20'
102,59

65°15'

/G169

65°10"
104,59

‘ 3 \ S=o & U : "
470000 480000 490000 500000 000
-153°45' -153°30' -153°15' -153°00" -152°45'

11 15 17 19 21 22 24 26 28 32 40 57 81

o000 ¢ 2000 10069 Total Air Absorbed Dose Rate
(meters) nGy/h (nano-Gray per hour)
NAD27 / UTM zone 5N

Figure 17. Total Air Absorbed Dose Rate grid with orthometric image. The gamma-ray spectrometry data were recorded at a 1.0 second sample rate into a 256
channel main and radon spectra using a Radiation Solutions RS-500 gamma-ray spectrometer. After removal of the background, the data were corrected for
spectral interferences, changes in temperature, pressure, and departures from the planned survey elevation of 60 m. The data were then converted to standard
concentration units which were interpolated to a 100 m grid using a minimum curvature technique.
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Table 1. Copies of the following maps are included at the end of this booklet. The low-resolution, page-size maps included in this booklet are intended to be used as a search tool
and are not the final product. Large-scale, full-resolution versions of each map are available to download on this publication’s citation page: http://doi.org/10.14509/30201.

Map Title

Description

moran_sim_magtf_topo_map_1of2.pdf

simulated total magnetic field grid with topographic base map

moran_sim_magtf_topo_map_2of2.pdf

simulated total magnetic field grid with topographic base map

moran_sim_magtf_contours_plss_map_10of2.pdf

simulated total magnetic field grid with data contours and public land survey system base layer

moran_sim_magtf_contours_plss_map_20f2.pdf

simulated total magnetic field grid with data contours and public land survey system base layer

moran_analyticsignal_topo_map_10of2.pdf

analytic signal grid with topographic base map

moran_analyticsignal_topo_map_2of2.pdf

analytic signal grid with topographic base map

moran_analyticsignal_contours_plss_map_1of2.pdf

analytic signal grid with data contours and public land survey system base layer

moran_analyticsignal_contours_plss_map_20of2.pdf

analytic signal grid with data contours and public land survey system base layer

moran_calculated1vd_topo_map_1of2.pdf

calculated first vertical derivative grid of the simulated total magnetic field with topographic base map

moran_calculated1vd_topo_map_20f2.pdf

calculated first vertical derivative grid of the simulated total magnetic field with topographic base map

moran_tiltderivative_topo_map_10of2.pdf

magnetic tilt derivative grid with topographic base map

moran_tiltderivative_topo_map_20of2.pdf

magnetic tilt derivative grid with topographic base map

moran_tiltderivative_contours_plss_map_1of2.pdf

magnetic tilt derivative grid with data contours and public land survey system base layer

moran_tiltderivative_contours_plss_map_20of2.pdf

magnetic tilt derivative grid with data contours and public land survey system base layer

moran_res56khz_topo_map_1of2.pdf

56,000 Hz apparent resistivity grid with topographic base map

moran_res56khz_topo_map_2of2.pdf

56,000 Hz apparent resistivity grid with topographic base map

moran_res56khz_contours_plss_map_10of2.pdf

56,000 Hz apparent resistivity grid with data contours and public land survey system base layer

moran_res56khz_contours_plss_map_2of2.pdf

56,000 Hz apparent resistivity grid with data contours and public land survey system base layer

moran_res7200hz_topo_map_1of2.pdf

7,200 Hz apparent resistivity grid with topographic base map

moran_res7200hz_topo_map_20f2.pdf

7,200 Hz apparent resistivity grid with topographic base map
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Table 1, continued. Copies of the following maps are included at the end of this booklet. The low-resolution, page-size maps included in this booklet are intended to be used as a
search tool and are not the final product. Large-scale, full-resolution versions of each map are available to download on this publication’s citation page: http://doi.org/10.14509/30201.

Map Title Description
moran_res7200hz_contours_plss_map_1of2.pdf 7,200 Hz apparent resistivity grid with data contours and public land survey system base layer
moran_res7200hz_contours_plss_map_20f2.pdf 7,200 Hz apparent resistivity grid with data contours and public land survey system base layer
moran_res900hz_topo_map_1of2.pdf 900 Hz apparent resistivity grid with topographic base map
moran_res900hz_topo_map_20f2.pdf 901 Hz apparent resistivity grid with topographic base map
moran_res900hz_contours_plss_map_10of2.pdf 900 Hz apparent resistivity grid with data contours and public land survey system base layer
moran_res900hz_contours_plss_map_2of2.pdf 901 Hz apparent resistivity grid with data contours and public land survey system base layer

moran_emanomalies_sim_magtf_detailed_topo_map_lof6.pdf | detailed map of EM anomalies with simulated total magnetic field grid and topographic base map

moran_emanomalies_sim_magtf_detailed_topo_map_2of6.pdf | detailed map of EM anomalies with simulated total magnetic field grid and topographic base map

moran_emanomalies_sim_magtf_detailed_topo_map_3of6.pdf | detailed map of EM anomalies with simulated total magnetic field grid and topographic base map

moran_emanomalies_sim_magtf_detailed_topo_map_4of6.pdf | detailed map of EM anomalies with simulated total magnetic field grid and topographic base map

moran_emanomalies_sim_magtf_detailed_topo_map_5of6.,pdf | detailed map of EM anomalies with simulated total magnetic field grid and topographic base map

moran_emanomalies_sim_magtf_detailed_topo_map_6of6.pdf | detailed map of EM anomalies with simulated total magnetic field grid and topographic base map

moran_rad_equiv_th_topo_map_10of2.pdf equivalent thorium grid with topographic base map
moran_rad_equiv_th_topo_map_20f2.pdf equivalent thorium grid with topographic base map
moran_rad_equiv_th_contours_plss_map_1of2.pdf equivalent thorium grid with data contours and public land survey system base layer
moran_rad_equiv_th_contours_plss_map_2of2.pdf equivalent thorium grid with data contours and public land survey system base layer
moran_rad_equiv_u_topo_map_1of2.pdf equivalent uranium grid with topographic base map
moran_rad_equiv_u_topo_map_20of2.pdf equivalent uranium grid with topographic base map
moran_rad_equiv_u_contours_plss_map_1of2.pdf equivalent uranium grid with data contours and public land survey system base layer

moran_rad_equiv_u_contours_plss_map_20of2.pdf equivalent uranium grid with data contours and public land survey system base layer



http://doi.org/10.14509/30167

Moran electromagnetic, magnetic, and radiometric airborne geophysical survey data compilation

GPR2019-13 23

Table 1, continued. Copies of the following maps are included at the end of this booklet. The low-resolution, page-size maps included in this booklet are intended to be used as a
search tool and are not the final product. Large-scale, full-resolution versions of each map are available to download on this publication’s citation page: http://doi.org/10.14509/30201.

Map Title

Description

moran_rad_pct_k_topo_map_Tof2.pdf

percent potassium grid with topographic base map

moran_rad_pct_k_topo_map_20f2.pdf

percent potassium grid with topographic base map

moran_rad_pct_k_contours_plss_map_10of2.pdf

percent potassium grid with data contours and public land survey system base layer

moran_rad_pct_k_contours_plss_map_2of2.pdf

percent potassium grid with data contours and public land survey system base layer

moran_rad_ratio_th_k_topo_map_10of2.pdf

ratio of equivalent thorium to percent potassium grid with topographic base map

moran_rad_ratio_th_k_topo_map_20of2.pdf

ratio of equivalent thorium to percent potassium grid with topographic base map

moran_rad_ratio_th_k_contours_plss_map_1of2.pdf

ratio of equivalent thorium to percent potassium grid with data contours and public land survey system base layer

moran_rad_ratio_th_k_contours_plss_map_2of2.pdf

ratio of equivalent thorium to percent potassium grid with data contours and public land survey system base layer

moran_rad_ratio_u_k_topo_map_1of2.pdf

ratio of equivalent uranium to percent potassium grid with topographic base map

moran_rad_ratio_u_k_topo_map_20of2.pdf

ratio of equivalent uranium to percent potassium grid with topographic base map

moran_rad_ratio_u_k_contours_plss_map_1of2.pdf

ratio of equivalent uranium to percent potassium grid with data contours and public land survey system base layer

moran_rad_ratio_u_k_contours_plss_map_20f2.pdf

ratio of equivalent uranium to percent potassium grid with data contours and public land survey system base layer

moran_rad_ratio_u_th_topo_map_1of2.pdf

ratio of equivalent uranium to equivalent thorium grid with topographic map

moran_rad_ratio_u_th_topo_map_20f2.pdf

ratio of equivalent uranium to equivalent thorium grid with topographic map

moran_rad_ratio_u_th_contours_plss_map_10of2.pdf

ratio of equivalent uranium to equivalent thorium grid with data contours and public land survey system base layer

moran_rad_ratio_u_th_contours_plss_map_20f2.pdf

ratio of equivalent uranium to equivalent thorium grid with data contours and public land survey system base layer

moran_rad_taadr_topo_map_1of2.pdf

total air absorbed dose rate grid with topographic base map

moran_rad_taadr_topo_map_20f2.pdf

total air absorbed dose rate grid with topographic base map

moran_rad_taadr_contours_plss_map_1of2.pdf

total air absorbed dose rate grid with data contours and public land survey system base layer

moran_rad_taadr_contours_plss_map_20f2.pdf

total air absorbed dose rate grid with data contours and public land survey system base layer

moran_rad_ternary_topo_map_1of2.pdf

radiometric ternary grid with topographic base map

moran_rad_ternary_topo_map_2of2.pdf

radiometric ternary grid with topographic base map
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and 2010, The project was fundsd by the Alaska Stats
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89709-3707, ond are downloadable for free from the
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DESCRIPTIVE NOTES

The geophysical dota were acquired with @ DIGHEMY
Electromognetic (EM) system, Radiotion Solutions
RS—500

ma=ray spectrometer and a Fugro

gam| y
D1344 magnetometer with a Scintrex CS3 cesium
he EM i

c sensors were

flown at a_height of 100 feet. The gamma—ray

§
<

with a spacing of uarter of o mile. Tie

lines were flown perpendicular to the flight
fine y 3 riles.

s ot intervals of approximatel

A Novatel OEM4—G2L Global Positioning System

differential positioning to a relative accuracy
ot n sm

Tight positions war:

a pat o
projected onto the Clarke 1866 (UTM zone 5)
spheroid, 1927 North American datum using a

accuracy o
1

Om with respect to the UTM grid

SCALE 1:63,360
1 o 1 2 3 4 MLES

1 o 1 2 3 4 5 KILOWETERS

56,000 Hz COPLANAR APPARENT RESISTIVITY
OF THE MORAN SURVEY AREA,
SOUTH-CENTRAL MELOZITNA MINING DISTRICT,
CENTRAL ALASKA

PARTS OF MELOZITNA and TANANA QUADRANGLES

by
Laurel E. Bums, Fugro Airbome Surveys Corp., and Stevens Exploration Management Corp.
2010

RESISTIVITY

The DIGHEMY EM system measured inphase and
quadrature components at five frequencies. Two vertical
coaxial coil—pairs operated at 1000 and 5500 Hz while

irs operated at 900,
7200 and 56,000 Hz. .
second intervals, The EM_ system responds to bedrock
onductors, conductive overburden, and cultural sources.
Apparent_resistivity i generated from the inphase and
quadrature component of the coplanar 56,000 Hz using the

Akima_ (1870) technique. All grids were then resampled
i 0'm cell size down to 0 25 m cell size to
produce the maps and final grids contained in this
publication

1570, A now mathod of Interpolation and smosth surve
" on "local procedures: Joumal o ine Aeaceiaiion

15320" 16315

LOCATION INDEX

SURVEY HISTORY
This map has been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), ond Stevens Explaration Management Corp.
Airborne geophysical data for the areo were acquired
ond processed by Fugro Airborne Surveys Corp. in 2003
ond 2010, The project was funded by the Aloska Stote
Legislature os port of the Alaska Airborne Geological &
Geophysical Mineral Inventory Progrom.
Al dota and maps produced to date from this survey
are ovailable in digital format on or o nominal fee
through DGGS, 3354 College Road. Foirbanks, Alaska,
99709-3707, and are downloadable for free from the
DGGS website (www.dggs dnr.state ak us/pubs). Maps are
also availble on paper through the DGGS office, and
are viewable online at the website in Adobe Actobat .PDF
file format.
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lines at intervals of approximately 3 mile:

A Novatel OEM4—G2L Global Positioning System

fight path positions were
projected onto the Ciarke 1866 (UTM zone 5)
spheroi: 7 American dotum usi
central meridian (CM) of 153, a n: nt
of st constant of '500,000. Positional
accuracy of the presented data is better

10m with respect to the UTM grid.

by
Laurel E. Bums, Fugro Albome Surveys Corp., and Stavens Exploration Management Corp.
2010

RESISTIVITY

The DIGHEMY EM system meosured inphase ond
quadrature components at five frequencies. Two vertical
coaxial_coil—pairs operated ot 1000 and 5500 Hz while
hree horizonta) coplanar coilpairs operoted .

7200 and 56,000 EM dota were sompled of 0.1
oG aneite The BN Systom repondn e bedrack
conductors, conductive overburden, and cultural sources.

Apporent resistivity is genercted from the i d
quadrature component of the coplonar 56,000 Hz using the
pseudo—layer half space I oto were

from the BO m cell siz down 10 a 25 m cell size to
produce the maps and final grids contained in thi
publication.
Akima, .. 1970, A naw mathod of intarpolation and sma
ok basea’ o otor progeduren: Vol of e eanciiion
51" Campiiing Mochinery, . 17. ro. A . S89-802

SURVEY HISTORY
This map hos been compiled and drawn under contract
between the Stote of Alaska, Department of Notural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Stevens Exp\omnon Management Corp.
Arborte_geoptysical datd for the arsa wers doquirad
and procsssad by Fugro Airborne Surveys Corp. in 2009
and 2010, The project was fundsd by the Alaska Stats
Legisiture go part of the Alzska Arboms Geological &
Gaophysical Mineral Inventory P
All data and maps produced o ot rom survey
are ovailable in digital format on or o nominol fee
through DGCS, 3354 College Read, Fairbanks, Alaska,
89709-3707, ond are downloadable for free from the
DGGS website (www.dggs.dnr.state.ak.us/pubs). Maps are
also_avalable on poper through the DGGS office, ond
are viewable online at the website in Adobe Acrobat
file format.
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DESCRIPTIVE NOTES

The geophysical dgta were acquired with o DIGHEMY

Electromagnetic (EM) system. Radiation Solutions

RS—500 gammo=ray spectrometer and o Fugro
o

n
and “loser altimeters, GPS novigation syst:
50/60 Hz monitors and video camero. Flig

wefe performed with an AS—350-B3 Squirrel
helicopter con terrol n

00 feet along N—5 (0') survey flight lines

lines at intervals of approximately 3 miles.

.00
accuracy of the presented data is better
10m with respect to the UTM grid.

56,000 Hz COPLANAR APPARENT RESISTIVITY
OF THE MORAN SURVEY AREA,
SOUTH-CENTRAL MELOZITNA MINING DISTRICT,
CENTRAL ALASKA

PARTS OF MELOZITNA and TANANA QUADRANGLES

by
Laurel E. Bums, Fugro Albome Surveys Corp., and Stavens Exploration Management Corp.
2010

RESISTIVITY

The DIGHEMY EM system meosured inphose and
quadrature_components at five frequencies. Two vertical
cooxial coil—pairs operated ol 1000 and 5500 Hz while

ree horizontol coplanar coil—poirs operated at 800,
7200 and 56,000 Hz. EM doto were sompled ot 0.1
second intervals. The EM syster responds to bedrock
conductors, conductive overburden, ond cultural sources.

Akima (1970) technique. All gride were then resampled

from the 80 m cell size down to a 25 m call §ize to

produce the maps and final grids contained in this

publication.

Akima, K. 1870, A naw mathed of intarpolation and smosth curve
Titing ‘bancd on ol procedurcs: Jaurnal of the Asseciation
5 'CEmputing Woeninery. v. 17, ro. 4. p. S89- 802"

RESISTIVITY CONTOURS

Contours in ohm-m at 10 intervals per decade

..... « . resistivity low

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the Stote of Alaska, Department of Notural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Stevens Exploration Management Corp,

Airborns geophysical daia for the araa were

and procsssed by Fugro Airborne Surveys Corp.

and 2010, The project was fundsd by the Ala

acquired
in 2009
ska_State

Legisiature as part of the Alaska Airborne Geological &

Geophysical Mineral Inventory Prograr,

All data and maps produced to data from this_survey

DGGS website (www.dggs.dnr.state.ak.us/pubs).

Maps are

also ovallable on paper through the DGGS office, and
are viewable online at the website in Adobe Acrobat .PDF

file format.
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lines at intervals of approximately ies

A Novatel OEM4—G2L Global Positioning System
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10m with respect to the UTM grid
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PARTS OF MELOZITNA and TANANA QUADRANGLES

by
Laurel E. Bums, Fugro Airbome Surveys Corp., and Stevens Exploration Management Corp.
2010

RESISTIVITY

The DIGHEMY EM system measured inphase and
quadrature components at five frequencies. Two vertical
coaxial coil—pairs operated at 1000 and 5500 Hz while
three horizontal_coplanar coil—pairs operated at

7200 and 56,000 Hz. EM data were sampled at 0.1
second intervals, The EM_ system responds to bedrock
onductors, conductive overburden, and cultural sources.

rature component of the coplanar 7200 i Lsing the
cudo—layer half space model. ~The data were
Terpolated anto a reguiar S0 m arid using & modiied
Akimo, (1870) technique, Al grids were then resompled
i cell size down fo o 25 m cell size to
braducs. the maps ong el 9fda. sormbined e
publication
A, H 1970, A now method of ntorpeloton g smooth curve
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LOCATION INDEX

SURVEY HISTORY
Tnis map nas bsen complsd and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), ond Stevens Explaration Management Corp.
Airborne geophysical data for the areo were acquired
ond processed by Fugro Airborne Surveys Corp. in 2003

All doto ond mops produced to date from this survey
are available in digital format on or o nominal fee
through DGGS, 3354 College Road. Fairbonks, Alaska,
99708-3707, and are downloadable for free from the

also ovailable ‘on paper through the DGGS office, and
are viewable oniine at the websile n Adobe Acrobat .PDF
file format.
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00 ma=ray spectrometer and o Fugr
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50, 2 monitors and video camera._Flights
were porformed with an AS—3! 5 Squirrel
helicopter ean_terroi 3

00 fest along N—S (0) survey flight lines

lines at intervals of approximately 3 mile:

A Novatel OEM4—G2L Global Positioning System

a
of 0 and an sast constant of '500,000. Positional
accuracy of the presented data is better
10m with respect to the UTM grid.

RESISTIVITY

The DIGHEMY EM system meosured inphase ond
quadrature components at five frequencies. Two vertical
coaxial pairs operated ot 1000 ond 5500 Hz while
thres horizonta) coplanar coil-pairs operoted at

7200 and 56,000 EM dota were sompled of 0.1
oG aneite The BN Systom repondn e bedrack
conductors, conductive overburden, and cultural sources.

Apporent resistivity is generated from the inphase ond
Qubdrature. component. o the coplanar 7200 He gaing the
pseudo—layer half space model ota were

Akima (1970) technique. All grids were then resampled
from the BO m cell siz down 10 a 25 m cell size to
produce the maps and final grids contained in thi
publication.
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PARTS OF MELOZITNA and TANANA QUADRANGLES

by
Laurel E. Bums, Fugro Albome Surveys Corp., and Stavens Exploration Management Corp.
2010

SURVEY HISTORY

This map has been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Stevens Exploration Management Corp.
Arborne _geophysical data for the area were acquired
and processed by Fugro Airborne Surveys Corp. in 2009
and 2010. The project was funded by the Alaska Stats
Legislature as part of the Alaska Arborne Geological &
Geophysical Mineral Inventory Program.

All data and maps produced to date from this survey
are ovailable in digital format on or a_nominal fee

DGGS website (www.dggs.dnr.state.ak.us/pubs). Maps are
also oavailable on paper through the DGGS office, and
are viewable online at the website in Adobe Acrobat .PDF
file format.
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The geophysical data were dcquired with o DIGHEMY Laurel E. Bums, Fugro Airbome Surveys Corp., and Stevens Exploration Management Corp.
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ma=ray spectrometer and a Fugra
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sensor. The and’ magnetic sensars were
Fowe it o eiaht 1100 Fet. Tre-gamma iy 1000
spectrometer was flown ot o height of 200 faet 00
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and laser altimeters, GPS navigation system. RESISTIVITY 600 ———————— SURVEY HISTORY
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00 reet along NS (07 survey fiignt linas e horizontal coplamar coil—pairs operated o 800, Resources, Division of Geological & Geophysical Surveys
with o spacing of o guarter le. Tie 7500 and 96,000 Hz. EM data wers. sampled at 0.1 S — (DGGS), and Stevens Exploration Management Corp.
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interpolated onto a requiar 80 m grid using a modified [ All data ond maps produced to dote from this survey
Akima, (1870) techique. Al grids wers_then resompled are available in digital format. on DVD for o nominal fes
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pruduce the maps and final grids contained i thia i 99705-3707, and are downloadable far free from the
publication. Contours in ohm-m ot 10 intervals per decoda DGGS website (www.dggs.dnr.stote.ak.us,/pubs). Maps are
also available ‘on paper through the DGGS office, and
B = N G B resistivity low are viewable online at the website in Adoba Acrobat PDF
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This map has been compiled and drawn under contract
betwesn the Stote riment of Notural

Legisloture oa part of the Alasko Arborne Geological &
eophysical Mineral Inventory.
Al data ond maps produced to date from this survey
are ovaiable in digital format on DVD for a nominal fee
throush D6GS, 335¢ College Road, Fairbanks, Auske,
‘ors downloodabls for frea from the
2605 webm {mrw.dqge closkargon). Mos are alee
ailable ¢ hrough the DGGS office, and
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The geophysical dota were acquired with @ DIGHEMY
Cectromognetic (EM) system) Rodiation Solutions
ma=ray spectrometer and a Fuaro
i mngnctomcter with o Scintrex CS3 cesium
sensor. and_magnetic sensors were
Fowe it o eiaht 1100 Fet. Tre-gamma iy
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lines were flown ‘perpendicular to the fiight
lines ot intervals pproximately 3 miles.
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Brojectad onts the Clarke” 1866 (0T Sone 5y
spheroid, 1927 North American datum using a

central raridian (CM) of 153", a nort)
of 0 o east constant of '500,000. Positiorol
accuracy of the presented dato is better

Om with respect to the UTM grid
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Laurel E. Bums, Fugro Airbome Surveys Corp., and Stevens Exploration Management Corp.
201

RADIOMETRICS

The gamma—ray spectrometry data were recorded at a 1.0 second
sample rate using o Radiation Solutions RS—500 garmma—ray
Spectrometer. [t was confiqured with 18.8L (1024 cubic inches) of
main (downward) Nal erystal detector, and 4.2 (256 cubie inches)
of upward looking (radon) detector. After appiication of Noise
Adjusted Singular Value Decomposition to the spectra, counts from
i in five windows corresponding to
thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), totol rodioactivity (400-2815 ke\) ond cosmic
radiation (3000 >6000 keV). Counts from the radon detector were
recerded n-the rodon window (1660-1860 4eV). The raden detection
3.

Interpolated o 0 100 m grd uaing g mimimum cunalure fechmique.
All"grids were then resampled from the 100 m cell size down io o
25 %1 call size 1o produce the maps and finol grida’ contamed In
s publicotion.

mtgnotional Alomi Enaroy Asancy. 1991, Arberne Gamma Roy Spactrometer

LOCATION INDEX

SURVEY HISTORY
This map has been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), ond Stevens Explaration Management Corp.
Arborme geopysicol doto for the
ond processed by Fugro Airborne Surveys Gorp. in
0 BOTe e BraaiCwo s oy ne bkt S
Legislature os port of the Alaska Airborne Geological &
Geophysical Mineral Inventory Progrom.
Al dota and maps produced to date from this survey
are ovailable in digital format on DVD for o nominal fee
rough DGGS, 3354 College Road. Fairbonks, Alaska,
99709-3707, and are downloadable for free from the
DGGS website (www.dggs dnr.state ak us/pubs). Maps are
n paper through the DGGS office, and
are viewable online at the website in Adobe Actobat .PDF
file format.




ALASKA DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS

15510°

GEOPHYSICAL REPORT 2010-1-22B

15510"

B tromm D3 Geskgiont Survey Melosion A1, 107 51, 1978
aana T Toass 575, 1975 Gudrangion, aska

i/

SeELanon, 2005

DESCRIPTIVE NOTES

The geophysical dgta were acquired with o DIGHEMY

Electromagnetic (EM) system. Radiation Solutions

RS—500 gammo=ray spectrometer and o Fugro
o

and loser oltimsters, navigation system,
50/60 Hz monitors ond video camera. Flights
were performed with an AS—350—B.

lines at intervals of approximately 3 miles.

wa: or navigation. The helicopter positio

very 0.5 seconds using post—flight
differential positioning to o relotive occuracy

Sm. Flight path pesitions were
projected onto the Ciarke 1866 (UTM zone 5)
spheroi: 7 American dotum usi
central meridian (CM) of 153, a n: nt
of ast constant of ‘500,000, Positional
accuracy of the presented data is better

10m with respect to the UTM grid.
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Laurel E. Bums, FuamNmmené;:ﬂm: Exploration Management Corp.

RADIOMETRICS

The gommo—roy spectrometry dota_were recorded ot @ 1.0 second
sample rate using o Radiation Solutions RS—S500 gamma~ray
spectrometer. It was confiqured with 16.8L (1024 cubic inches) of
main (downword) Nal crystal detector, ond 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Singular Value Decomposition to. the spectrd, counts from
he main detector were recorded in five windows corresponding to
thorium (24102810 keV), uranium (1660~1860 keV), potassium
(13701570 keV), total radioactivity (400-2815 keV) and cosmic
radiotion (3000->6000 keV). Counis from the radon detector were
recorded in the radon window (16601860 keV). The radon detection
aystern was callbrated following methode outlined in IAEA Report 323.
After_removal of the background, the data were corrected for
Spectral interferencas, changes in tempercture, pressure, and
departures from the planned survey elevation of 200 feet. The data
were then converted to standard concentration units which were
interpolated to a 100 m grid using @ minimum curvature tschriqus.
Il grids were then resampled from the 100 m cel size down to q
5 m coll size to produce the maps and final grids contained in
this publication.
Intsrnational Atomis Encray Augny, 1991, Atborne Gamma Ry Specirometer

ey, Tochrical Heport” SB35, ntarnationey Atermic Eneray Aoency, enna.

LOCATION INDEX

SURVEY HISTORY

This map has been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Stevens Exploration Management Corp.
Arborne _geophysical data for the area were acquired
and processed by Fugro Airborne Surveys Corp. in 2009
and 2010. The project was funded by the Alaska Stats
Legislature as part of the Alaska Arborne Geological &
Geophysical Mineral Inventory Program.

All data and maps produced to date from this survey
are ovailable in digital format on or a_nominal fee
through DCGS, 3354 College Read, Fairbanks, Alaska,
997083707, and are downioadable for free from the
DGGS website (www.dags.dnr.state.ak.us/pubs). Maps are
also available on paper through the DGGS office, and
are viewable online at the website in Adobe Acrobat .PDF
file format.
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Electromagnetic (EM) system. Radiation Solutions

RS—500 gamma=ray spectrometer and @ Fugre
o

In addition the survey recorded data from radar
and loser oltimeters, GPS navigation system.
50/60 Hz monitors ond video camera. Flights
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RADIOMETRICS
The gommo-roy spectrametry doto_were recorded ot o 1.0 second
sample rate Using a Radiation Selutions RS—500 garmma~ray
spectrometer. It was configured with 16.BL (1024 cubic inches) of
main (downward) Nal crystal detector, and 4.2L (256 cubic inches)
of upward looking (raden) detector. After application of Noise
Adjusted Singular Value Decomposition 1o the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410-2810 ke\), uronium (1660—1860 keV), potossium
(1370-1570 keV), total radiodctivity (400-2815 keV) and cosmic
rodiation (3000~>6000 keV). Gounts from the radon detector were
recorded in the radon window (1660-1860 keV). The radon detaction
i ort

After removal of the background, the data were corrected for

spectral interferances, changss in temperaturs, pressure, an:
departures from the planned survey elevation of 200 feet. The data CONTOUR INTERVAL

were then converted to standard concentration units which were

interpolated to a 100 m grid using a minimum curvature techniqus. —_——— 200 ppm

were then resampled from the 100 m cell size down to a

25 m cll size to produce tha maps ond final grids contained in

this publication.

International Atorie Encray Aasncy, 1891, Arborne Gamma Ray Spectrometer
L ey ing. Teahmical Fapori 333, Intemationay Atomic Enaray Aqsncy, Vianna - 1.0 ppm

SURVEY HISTORY
This map hos been compiled and

of Alaska, Department

drawn under contract

of Notural

alogical & Geophysical Surveys

(DGGS), and Stevens Exploration Management Corp,
Airborns geophysical data for the area were ccquired

and processad by Fugro Airborne Surveys C
and 2010, The project was fundsd by the Alaska Stats

Legisiature as part

All data and maps.

orp. in

2009

of the Alaska Airbomne Geological &
Geophysical Mineral Inventory Prograr,
produced to date from this survey

are ovailable in digital format on

through DI

DGGS website (www.dggs.dnr.state.ak.us/pubs). Ik
DGGS office, an:

also available on paper through the

are viewable online at the website in Adabe Acrobat |
file format.

o nominal fee
4 Collage Road, Fairbanks, Alaska,
89709-3707, ond are downloadable for free from the

d
DF




ALASKA DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS

GEOPHYSICAL REPORT 2010-1-24A

1547
65°50°

o525’

520"

855

650"

65708
Tearo0”

Bom fom U Ganlogen) Surrey Mekmiton AL 197 4-2, 1078
BT 4675 B3, 0007 Quedrangies, Aistn

| 4
74

rciniTion 2000

DESCRIPTIVE NOTES

The geophysical dota were acquired with @ DIGHEMY
Electromognetic (EM) system, Radiotion Solutions
RS—500 gamma=ray spectrometer and a Fuaro
D134 magnelometer with @ Scintrex CS3 cesium

sensor. <tic sensors were
flown at o height of 100 feet. The gamma-ray
spectrometer was flown ot o height of 200 feet
In oddition the survey recorded doto from rodor
and laser altimeters, GPS navigation system.
50 nitors and video Tights

performed with on AS-—350-83 Squirrel
helicopte @ mean terrain clearance o
00 et along N-S (09) survey fligt iinss
With o spacing of o guarter of o mile. Tie

lines were flown perpendicular to the flight
lines at intervals of approximately 3 miles

A Novatel OEM4—G2L Global Positioning System

differential_positioning to a relative accuracy
ot an Sm. Flight path pesitions wers
projected onto the Clarke 1866 (UTM zone 5)
spheroid, 1927 North American datum using a

accuracy of the presented dato is better
10m with respect to the UTM grid

SCALE 1:63,360
1 o 1 2 3 4 MLES

1 o 1 2 3 4

URANIUM (eU)
OF THE MORAN SURVEY AREA,
SOUTH-CENTRAL MELOZITNA MINING DISTRICT,
CENTRAL ALASKA

PARTS OF MELOZITNA and TANANA QUADRANGLES

5 KILOWETERS

by
Laurel E. Bums, Fugro Airbome Surveys Corp., and Stevens Exploration Management Corp.
2010

RADIOMETRICS
The gamma—ray spectrometry data were recorded at a 1.0 second
sample rate using o Radiation Solutions RS—500 garmma—ray
Spectrometer. [t was confiqured with 18.8L (1024 cubic inches) of
main (downward) Nal erystal detector, and 4.2 (256 cubie inches)
of upward looking (radon) detector. After appiication of Noise

thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), totol rodioactivity (400-2815 ke\) ond cosmic
radiation (3000->6000 kev). Counts from the radon detector were
recorded in the radon window (1660—1860 keV). The radon detectio
system was colibrated following methods outiined in IAEA Report 323.
After removal o were corrected for
spectral interferences, chonges in temperature, pressure, and
deportures from the plonned survey elevation of 200 feet. The dota

interpoloted to 0 100 m grid using o minimum curvolure technique.

All"grids were then resampled from the 100 m cell size down io o

25 m cell size to produce the maps and final grids contained in

s publication.

Iternational Atomic Enersy Agency, 1981, Aitbeme Gamma Ray Speciremtar
s Tenrea k2o 323 nternétiona: Mermic Encray Agency, enn.

15320" 16315

LOCATION INDEX

SURVEY HISTORY

This map has been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), ond Stevens Explaration Management Corp.
Airborne geophysical data for the areo were acquired
ond processed by Fugro Airborne Surveys Corp. in 2003
ond 2010, The project was funded by the Aloska Stote
Legislature os port of the Alaska Airborne Geological &
Geophysical Mineral Inventory Progrom.

Al dota and maps produced to date from this survey
are ovailable in digital format on or o nominal fee
through DGGS, 3354 College Road. Foirbanks, Alaska,
99709-3707, and are downloadable for free from the
DGGS website (www.dggs dnr.state ak us/pubs). Maps are
also availble on paper through the DGGS office, and
are viewable online at the website in Adobe Actobat .PDF
file format.
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DESCRIPTIVE NOTES

geophysical doto were acquired with o DIGHEMY

E\ecvomuqnemc (EM) system, Radiation Solutions

00 garmo—ray spectrometer and o Fugro
trome

n
and loser altimeters, Gl vigation syst:
50/60 Hz monitors and video camera. Fli

were porformed with an AS—3! 5 Squirrel
helicopter ean_terroi 3

00 fest along N—S (0) survey flight lines

lines at intervals of approximately 3 mile:

A Novatel OEM4—G2L Global Positioning System

ery 0.5 seconds using post—flight
differential positioning to o relotive occuracy
Flight path pesitions were
projected onto the Ciarke 1866 (UTM zone 5)
spheroi: 27 American dotum usi
central meridian (CM) of 153, a n: nt
of st constant of ‘500,000. Positional
accuracy of the presented data is better

10m with respect to the UTM grid.
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URANIUM (eU)

OF THE MORAN SURVEY AREA,
SOUTH-CENTRAL MELOZITNA MINING DISTRICT,

CENTRAL ALASKA

PARTS OF MELOZITNA and TANANA QUADRANGLES

by
Laurel E. Bums, Fugro Abome Surveys Corp., and Stavens Exploration Management Corp.
2010

RADIOMETRICS

The gommo—roy spectrometry dota_were recorded ot @ 1.0 second
sample rate using o Radiation Solutions RS—S500 gamma~ray
spectrometer. It was confiqured with 16.8L (1024 cubic inches) of
main (dowrarc) Nol erytol detector, ond 4.2L (296 cutic nches)
of upward looking (radon) detector. After application of Noise
seusted Singuiar Value Docompositn to.the spectre, courts from
e main detector were recorded in five windows corresponding to
thorium (24102810 keV), uranium (1660~1860 keV), potassium
(13701570 keV), total radioactivity (400-2815 keV) and cosmic
radiotion (3000->6000 keV). Counis from the radon detector were
recorded in the radon window (16601860 keV). The radon detection
aystern was callbrated following methode outlined in IAEA Report 323.
After removal of the background, the data were corrected for
Spectral interferencas, changes in tempercture, pressure, and
Gapartures Trom tne plannes survey elevaton of 20 feet. T deta
were then converted to standard concentration units which were
interpolated to a 100 m grid using @ minimum curvature tschriqus.
Il grids were then resampled from the 100 m cel size down to q
call size to produce the mops and final grids contained in

this publication.
Intsrnational Atomis Encray Augny, 1991, Atborne Gamma Ry Specirometer
ey, Tochrical Heport” SB35, ntarnationey Atermic Eneray Aoency, enna.

LOCATION INDEX

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the Stote of Alaska, Department of Notural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Stevens Exp\orunon Management Corp.
Arborte_geoptysical datd for the arsa wers doquirad
and procsssad by Fugro Airborne Surveys Corp. in 2009
and 2010, The project was fundsd by the Alaska Stats
Legisiture go part of the Alzska Arboms Geological &
Gaophysical Mineral Inventory P

All data and maps produced o ot rom survey
are ovailable in digital format on or o nominol fee
through DGCS, 3354 College Read, Fairbanks, Alaska,
89709-3707, ond are downloadable for free from the
DGGS website (www.dggs.dnr.state.ak.us/pubs). Maps are

glso ovalable an paper through the DGGS, office, and
are viewable online at the website in Adobe Acrobat
file format.
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DESCRIPTIVE NOTES

The geophysical dota were acquired with @ DIGHEMY
Electromognetic (EM) system, Radiotion Solutions
RS—500 gamma=ray spectrometer and a Fuaro
D1344 magnetometer with o Scintrex CS3 cesium
sensor. The EM gnetic_sensors were
flown at a height of 100 fest. The gamma-—ray
spectrometer was flown ot o

in oddition ihe survey recorded doto from rodor

and laser altimeters, GPS navigation system.

50/60 nitors _and video. comera. Flights
o performed with an AS—350-B3 Squirrel

helicopte @ mean terrain clearan

00 et along N-S (09) survey fligt iines

With o spacing of o guarter of o mile. Tie

lines were flown perpendicular to the flight
lines at intervals of approximately 3 miles

A Novatel OEM4—G2L Global Positioning System

a ight path positions were
projected onto the Clarke 1866 (UTM zone 5)
spheroid, 1927 North American datum using

accuracy o
10m with respect to the UTM grid

The gamma-ray spectrometry data

URANIUM (eU)

CENTRAL ALASKA

RADIOMETRICS

were recorded at @ 1.0 second

sample rate using a Radiation Solutions RS—S0D gamma—ray

o ord looking (radon) detector. After opplication of Noise
Adjusted Singular Volue Decomposition
i ctor were recorded in five

o the spectra, counts from
windows corresponding 1o

thorium (2410-2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), totol rodiocctivity (400-2815 keV) and cosmic
radiation (3000->6000 kev). Counts from the radon detector were

deport

interpolated to o 100

Al grids

standard concer
rid usin

ntration units which were

minimum  curvture technique.
were then resampled from the 100 m cell size down to o
m cell size to produce the maps and final grids contained in
this publicatior

orne Gamms Roy Spectromatar
amic Eneray” Ageney, Vienna

OF THE MORAN SURVEY AREA,
SOUTH-CENTRAL MELOZITNA MINING DISTRICT,

PARTS OF MELOZITNA and TANANA QUADRANGLES

by
Laurel E. Bums, Fugro Airbome Surveys Corp., and Stevens Exploration Management Corp.
2010
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and 2010. The project wos funded by the Aloska
Legisioture os part of the Aloska Airborne Geological &
Geophysical Mineral Inventory Progrom.

All doto ond mops produced to date from this survey
are available in digital

through DGGS, 3354 College Road. Fairbonks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs dnr state.ak.us/pubs). Maps ore
also available on

are viewable oniine at the websile n Adobe Acrobat .PDF
file format.

SURVEY HISTORY

This map has been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), ond Stevens Explaration Management Corp.
Airborne geophysical data for the areo were acquired
ond processed by Fugro Airborne Surveys Gorp. in 201

2008
. Stote
format on DVD for o nominal fee

paper through the DGGS office, and
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DESCRIPTIVE NOTES
geophysical doto were acquired with o DIGHEMY

E\ec(romdgnetwc (EM) system, Radiation Solutions
00 garmo—ray spectrometer and o Fugro
o

lines at intervals of approximately 3 mile:

A Novotel OEM4—G2L Global Positioning System

wa: or navigation. The helicopter positio

very 0.5 seconds using post—flight
differential positioning to o relotive accu

Sm. Flight path positians wel
projected onto the Ciarke 1866 (UTM zone 5)
spheroi: 7 North American datum usi
central meridian (CM) of 153", a n: nt
of ast’ constant of ‘500,000, Positional
accuracy of the presented data is better

10m with respect to the UTM grid.

URANIUM (eU)

OF THE MORAN SURVEY AREA,
SOUTH-CENTRAL MELOZITNA MINING DISTRICT,

CENTRAL ALASKA

PARTS OF MELOZITNA and TANANA QUADRANGLES

by
Laurel E. Bums, Fugro Albome Surveys Corp., and Stavens Exploration Management Corp.
2010

RADIOMETRICS
The gommo-roy spectrametry doto_were recorded ot o 1.0 second
sample rate Using a Radiation Selutions RS—500 garmma~ray
spectrometer. It was configured with 16.BL (1024 cubic inches) of
main (downword) Nol enytol detector, and 421 (296 cutic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Singular Value Decomposition 1o the spectra, counts from
the. mein detector were Tecorded. i Tve windows corresponding 1o
thorium (2410-2810 ke\), uronium (1660—1860 keV), potossium
(1370-1570 keV), total radiodctivity (400-2815 keV) and cosmic
rodiation (3000~>6000 keV). Gounts from the radon detector were
recorded in the radon window (1660-1860 keV). The radon detaction
eystem was calibrated following methods outined in IAEA Report
After removal of the backaround, the data_were corrected Tor
tral interferences, changes i temperature, pressu
Gbpartures from e plannas Syrvey elevaon of 200 Teet, The data
wers then comveried"to'stenderdconcantration uits which wers
interpolated to a 100 m grid using a minimum curvatura technique.
Wers, then resampled Trom the 100.m el size down o ¢
25 m coll size to produce tha maps and final grids containad in
s publisation.
Intsrnationai Atormic Encray Aasney, 1991, Arborne Gamma Ray Spectrometer
Lierng. Teannicol Heport” 333, Intemational Aomic. Ensray Agsncy. viorm

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the Stote of Alaska, Department of Notural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Stevens Exploration Management Corp,
Airborns geophysical data for the area were ccquired
and procsssad by Fugro Airborne Surveys Corp. in 2009
and 2010, The project was fundsd by the Alaska Stats
Legisiature as part of the Alaska Airborne Geological &
Goophysical Winbra) Inventory Frogramm.

All data and maps produced to data from this_survey

are ovailable in digital format minal e
e 200 ppm through DOCS, 3354 Callega Road, Fuirbanks, Aldska,
997063707, ‘and are downloadablé for free fram the

40 pom DGGS website (www.dggs dr.state.ak.us/pubs). Maps are

slso ovalable en”paper through the DGCS offce, and

are viewable online at the website in Adobe Acrobat
05 ppm file format.




ALASKA DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS

GEOPHYSICAL REPORT 2010-1-20A

o0 : . : o g
il 1750 o v 120 »
e

86°20°

o

650"~

# (Ll : . s - .,
ST . - e : - < s
v L - ) S . ‘ o o s SN
164%00° 163'50" 16340’ 153730 15320 163°15"
BT 8 B R
LOCATION INDEX
0 : : s s
o s s s wowems

| 4
74

rciniTion 2000

DESCRIPTIVE NOTES

The geophysical dota were acquired with @ DIGHEMY
Cectromognetic (EM) system) Rodiation Solutions
amma=ray spectrometer and a Fugro
i m?gnc(omcter with o Scintrex CS3 cesium
sensor. and_magnetic sensors were
flown at a height of 100 fest. The gamma-—ray
spectrometer was flown ot @ height of 200 feet

and laser altimeters, GPS navigation system.
50 nitors and video Tights

performed with on AS-—350-83 Squirrel
helicopter at a mean terrain clearance o
00 et along N-S (09) survey fligt iinss
with o spacing of o quarter le. Tie
fines “were fiown “perpendicularto’ the ight
fines ot intervals ‘of approximately es

A Novatel OEM4—G2L Global Positioning System

v than Sm. Fligh positions were
Brojectad onts the Clarke” 1866 (0T Sone 5y
spheroid, 1927 North American datum using a

central raridian (CM) of 153", a nort)
of east constant of '500,000. Positiorol
ggouracy of the presented doto s better

Om with respect to the UTM gri

by
Laurel E. Bums, Fugro Airbome Surveys Corp.,
201

POTASSIUM (K%)

CENTRAL ALASKA

RADIOMETRICS
The gamma—ray spectrometry data were recorded at a 1.0 second
sample rate using o Radiation Solutions RS—500 garmma—ray
Spectrometer. [t was confiqured with 18.8L (1024 cubic inches) of
main (downward) Nal erystal detector, and 4.2 (256 cubie inches)
of upward looking (radon) detector. After appiication of Noise

thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), totol rodioactivity (400-2815 ke\) ond cosmic
radiation (3000 >6000 keV). Counts from the radon detector were
recerded n-the rodon window (1660-1860 4eV). The raden detection

3.

Interpolated o 0 100 m grd uaing g mimimum cunalure fechmique.
All"grids were then resampled from the 100 m cell size down io o
25 %1 call size 1o produce the maps and finol grida’ contamed In
s publicotion.

mtgnotional Alomi Enaroy Asancy. 1991, Arberne Gamma Roy Spactrometer

PARTS OF MELOZITNA and TANANA QUADRANGLES

OF THE MORAN SURVEY AREA,
SOUTH-CENTRAL MELOZITNA MINING DISTRICT,

nd Stevens Exploration Management Corp.

SURVEY HISTORY
This map has been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), ond Stevens Explaration Management Corp.
Arbome geophysicol doto for the oreo were ocquired
ond processed by Fugro Airborne Surveys Gorp. in
0 BOTe e BraaiCwo s oy ne bkt S
Legislature os port of the Alaska Airborne Geological &
Geophysical Mineral Inventory Progrom.
Al dota and maps produced to date from this survey
gre_ovsiable in TSl Formot, on VD for o nominal feb
through DGGS, 3354 College Road. Foirbanks, Alaska,
55708-3707. ‘ond ore downloodabls for free from the
DGGS website (www.dggs dnr.state ak us/pubs). Maps are
also availble on paper through the DGGS office, and
are viewable online at the website in Adobe Actobat .PDF
file format.
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DESCRIPTIVE NOTES

The geophysical dgta were acquired with o DIGHEMY

Electromagnetic (EM) system. Radiation Solutions

RS—500 gammo=ray spectrometer and o Fugro
o

and loser oltimsters, navigation system,
50/60 Hz monitors ond video camera. Flights
were performed with an AS—350—B.

lines at intervals of approximately 3 miles.

very 0.
differential positioning to o relotive occuracy

Sm. Flight path pesitions were
projected onto the Ciarke 1866 (UTM zone 5)
spheroi: 7 American dotum usi
central meridian (CM) of 153, a n: nt
of ast constant of ‘500,000, Positional
accuracy of the presented data is better

10m with respect to the UTM grid.

1 o 1 2 3 4 MLEs

1 o 1 2 3 4 5 KILOVETERS

POTASSIUM (K%)

OF THE MORAN SURVEY AREA,
SOUTH-CENTRAL MELOZITNA MINING DISTRICT,
CENTRAL ALASKA
PARTS OF MELOZITNA and TANANA QUADRANGLES
Laurel E. Bums, Fwﬂmwcoﬁrml Exploration Management Corp.

RADIOMETRICS

The gommo—roy spectrometry dota_were recorded ot @ 1.0 second
sample rate using o Radiation Solutions RS—S500 gamma~ray
spectrometer. It was confiqured with 16.8L (1024 cubic inches) of
main (downword) Nal crystal detector, ond 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Singular Value Decomposition to. the spectrd, counts from
he main detector were recorded in five windows corresponding to
thorium (24102810 keV), uranium (1660~1860 keV), potassium
(13701570 keV), total radioactivity (400-2815 keV) and cosmic
radiotion (3000->6000 keV). Counis from the radon detector were
recorded in the radon window (16601860 keV). The radon detection
aystern was callbrated following methode outlined in IAEA Report 323.
After_removal of the background, the data were corrected for
Spectral interferencas, changes in tempercture, pressure, and
departures from the planned survey elevation of 200 feet. The data
were then converted to standard concentration units which were
interpolated to a 100 m grid using @ minimum curvature tschriqus.
Il grids were then resampled from the 100 m cel size down to q
25 ‘m call size to produce the maps and final grids contained in
this publication.
Intsrnational Atomis Encray Augny, 1991, Atborne Gamma Ry Specirometer

ey, Tochrical Heport” SB35, ntarnationey Atermic Eneray Aoency, enna.

LOCATION INDEX

SURVEY HISTORY

This map has been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Stevens Exploration Management Corp.
Arborne _geophysical data for the area were acquired
and processed by Fugro Airborne Surveys Corp. in 2009
and 2010. The project was funded by the Alaska Stats
Legislature as part of the Alaska Arborne Geological &
Geophysical Mineral Inventory Program.

All data and maps produced to date from this survey
are ovailable in digital format on or a_nominal fee
through DCGS, 3354 College Read, Fairbanks, Alaska,
997083707, and are downioadable for free from the
DGGS website (www.dags.dnr.state.ak.us/pubs). Maps are
also available on paper through the DGGS office, and
are viewable online at the website in Adobe Acrobat .PDF
file format.
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The geophysical data were dcquired with o DIGHEMY Laurel E. Bums, Fugro Airbome Surveys Corp., and Stevens Exploration Management Corp.
Eiecizomagnetic. (V) "syztem, "Rodiotion, Sluiions 2010
Samma=ray spectromeler and a Fugro
i mugnctgmcter With a Seintrex CS3 cesium RADIOMETRICS
sensor. The EM and magnetic sensors were The gamma-ray spectromelry data_were recorded ot a 1.0 second
flown at a_height of 100 fest. The gamma—ray sample rate using a Radiation Solutions RS—500 gamma—ray
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DESCRIPTIVE NOTES

The geophysical dgta were acquired with o DIGHEMY

Electromagnetic (EM) system. Radiation Solutions

RS—500 gammo=ray spectrometer and o Fugro
o

lines at intervals of approximately 3 miles.

10m with respect to the UTM grid.

POTASSIUM (K%)
OF THE MORAN SURVEY AREA,

SOUTH-CENTRAL MELOZITNA MINING DISTRICT,

CENTRAL ALASKA

PARTS OF MELOZITNA and TANANA QUADRANGLES

by
Laurel E. Bums, Fugro Albome Surveys Corp., and Stavens Exploration Management Corp.
2010

RADIOMETRICS
The gommo-roy spectrametry doto_were recorded ot o 1.0 second
sample rate Using a Radiation Selutions RS—500 garmma~ray
spectrometer. It was configured with 16.BL (1024 cubic inches) of
main (downward) Nal crystal detector, and 4.2L (256 cubic inches)
of upward looking (raden) detector. After application of Noise
Adjusted Singular Value Decomposition 1o the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410-2810 ke\), uronium (1660—1860 keV), potossium
(1370-1570 keV), total radiodctivity (400-2815 keV) and cosmic
rodiation (3000~>6000 keV). Gounts from the radon detector were
recorded in the radon window (1660-1860 keV). The radon detaction
eystem was calibrated following methods outined in IAEA Report
After_removal of the backaround, the data were corrected for
spectral interferences, changes in temperature, pressure, an.
departures from the planned survey elevation of 200 feet. The data
were then converted to standard concentration units which were
interpolated to @ 100 m grid using a mimimum curvature technique.
were then resampled from the 100 m cell size down to ¢
25 m coll size to produce tha maps and final grids containad in
s publisation.
Intsrnationai Atormic Encray Aasney, 1991, Arborne Gamma Ray Spectrometer
Lierng. Teannicol Heport” 333, Intemational Aomic. Ensray Agsncy. viorm
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and procsssed by Fugro Airborne Surveys

Corp. in 2009

and 2010, The project was fundsd by the Alaska Stats
Legisiature as part of the Alaska Airborne Geological &

Geophysical Mineral Inventory Prograr,
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The geophysical dota were acquired with @ DIGHEMY
Cectromognetic (EM) system) Rodiation Solutions

ma=ray spectrometer and a Fuaro
i mngnctomcter with o Scintrex CS3 cesium
sensor. The and_magnetic sensors were
Fowecit o heiaht o1 100 Fet. T

In oddition the survey recorded doto from radar
and laser altimeters, GPS
50/60 onitors “and video Tights
 performed with an AS—350—B3 Squirrel
helicopte @ mean terrain clearance o
00 feet along N-S (09) survey flight lines
With @ spacing of o guarter le. Tie
lines were flown perpendicular to the thm
lines at intervals of approximately ies
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by
Laurel E. Bums, Fugro Airbome Surveys Corp., and Stevens Exploration Management Corp.
2010

RADIOMETRICS
The gamma-ray spectrometry data_were recorded at a 1.0 second
sample rate using a Radiation Solutions RS—500 garmma~—ray
Spectrometer. It wos configured with 16.8L (1024 cubic inches) of
main (downward) Nal erystal detector, and 4.2L (256 cubic inches)
of upword looking (radom) detector. After oppiication of Noise
Adjusted Singular Volue Decomposition 1o the specir
main_ detector were recorded in five wi
thorium (2410-2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), totol rodiocctivity (400-2815 keV) and cosmic
radiation (3000->6000 kev). Counts from the radon detector were
recorded in the radon window (16601860 keV). The radon detection
rt 323,

THORIUM / POTASSIUM (eTh/K)

Meosured rodioelement concentrations for potossium and

ichment of one radioslement
other.
k region indicotes an area where the summed

emperaf s
departures from the pldnned sirvey elevaton of 200 feet, The dota blan|
s foll below thresholds required for o

which were
interpoloied © 6 100 m grid. using © mimmam, curvotre fechrigue. meaningful calculation of the
All grids were then resompled from the 100 m cell size down o o Extensive podies of water attenuate ine rodometrc signal
cell size to produce the maps and final grids contained in resuiting in very low counts on all para
tis publication: megringfl rodioelement ratio colcultions con be otained
International Atorvic Enaroy Agency. 1991, Arborne Gamma Roy Spectromater in these areas, and as a they have been masked
R Ao A ol g A e Bosed on the cutine on ine topograptic. maps.
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This map has been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), ond Stevens Explaration Management Corp.
Arbome geophysicol doto for the oreo were ocquired
ond processed by Fugro Airborne Surveys Corf
0 BOTe e BraaiCwo s oy ne bkt S
Legislature os port of the Alaska Airborne Geological &
Geophysical Mineral Inventory Progrom.
Al dota and maps produced to date from this survey
are ovailable in digital format on DVD for o nominal fee
rough DGGS, 3354 College Road. Fairbonks, Alaska,
99709-3707, and are downloadable for free from the
DGGS website (www.dggs dnr.state ak us/pubs). Maps are
also availble on paper through the DGGS office, and
are viewable online at the website in Adobe Actobat .PDF
file format.
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A Novatel OEM4—G2L Global Positioning System
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THORIUM / POTASSIUM (eTh/K)
OF THE MORAN SURVEY AREA,
SOUTH-CENTRAL MELOZITNA MINING DISTRICT,
CENTRAL ALASKA

PARTS OF MELOZITNA and TANANA QUADRANGLES

by
Laurel E. Bums, Fugro Alrbome Surveys Corp., and Stevens Exploration Management Corp.
2010

RADIOMETRICS
The gommo-roy spectrametry doto_were recorded ot o 1.0 second
sample rate Using a Radiation Selutions RS—500 garmma~ray
spectrometer. It was configured with 16.BL (1024 cubic inches) of
main (downword) Nol enytol detector, and 421 (296 cutic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Singular Value Decomposition 1o the spectra, counts from
the. mein detector were Tecorded. i Tve windows corresponding 1o
thorium (2410-2810 ke\), uronium (1660—1860 keV), potossium
(1370-1570 keV), total radiodctivity (400-2815 keV) and cosmic
rodiation (3000->6000 keV). G
recorded in the radon window (1660-1860 keV). Th

After_removal of the background, the dats
trol interferences, changes in temperaturs, pressurs, and
departures from the plnned survey elevation of 200 feet. The data
were then converted 1o standard concentration units Which were
interpolated to a 100 m grid using a minimum curvature technique.
were then resampled from the 100 m cell size down to a
5 m coll tizs to produce the maps and final grids containad in
this publication.
International Atorie Encray Aasncy, 1891, Arborne Gamma Ray Spectrometer
Lieying. Techical Haport 323 Intembtions, Atemic Enordy Agsncy, ienna

THORIUM / POTASSIUM (sTh/K)

Medsured radioslement concenirations for potassium and
thorium will vary sympathetically with variations n soil
thicknesa and mofature content. The ratio parameter
isolates, areds ot snvichment of one rodiosiement
rekive o ano

K blank reaion Indicates an area where the summed
Concentrations Tall below thicsholds required for @
meaningful calculation of the ratio,

Extensive bodies of water aftenuate the radiometric signal,

resulting in very low counts on all parameters. No
meaningful radioelement ratio calculations can be obtained
in these areas, and as a result they have been masked

bosed on the outline on the topographic maps.
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DESCRIPTIVE NOTES Laurel E. Bums, Fugro Alrbome Surveys Corp., and Stevens Exploration Management Coip.
The geophysical data were acquired with o DIGHEMY 2010
Eleciromagnetic (EM) syster, Rodiation Selutions
RS—S00 gemma—ray spectrometer and a Fuare
D1344 magneiometer with @ Scintrex CS3 cesium RADIOMETRICS
sensor. nd mag; sensors w The gamma-ray spectrometry data were recorded ot a 1.0 second THORIUM / POTASSIUM (eTh/K)
flown at o height of 100 fest. The gamma-ray sample rate using a Radiation Solutions RS—500 gamma-ray Meosured radioelement concentrations for potassium and
Foeclpmeter, wos flown ot o neignt of 200 fect Shettrometer. It wos configred with 168 (1024, cubie menes) of i Wil very Sympoteticor wih wottons m o1
and laser aliimeters, GRS navigation system main_(downward) Nal erystal detector, and 4.2L (256 cubic inches) e o e e T otie porameter SURVEY HISTORY
S5, tors and video Tights of upward loaking (radon) detector. After opplicotion of Noise isolates areas of enrichment of one radislement
o i o A3 E8TES sq el Rijeieq Singutor Yolue Becomposiion o e apaciras counts fram relotive to onather. This map has beon compied and drawn undsr contract
heficopte o ‘mean terrain clearan he main detector were recorded in five windows corresponding 1o blank region indicates an areo where the summed between the State of Alaska. Department of Notural
00 feet along N—S (0) survey flight lines thorium (2410-2810 keV), uranium (16601860 keV), potassium concentrations foll below thresholds required for o Resources, Division of Geological & Geophysical Surveys
with o spocing of o quarter of a mile: Tis (37021570 kev), total rogioactiity (400-2815 keW) and cosmic meningtul el o e e rotometric g (5963), ond stevens, Expleroton Nonogement Corp.
lines wers flown perpendicular to the fight radiation (3000->6000 keV). Counts from the radon detector were Extene bodies of woter olteruole the rodiomelrc slonel Airbome, gecphysical doto_for the oreo e ‘acasiced
ines ot intervals ‘of ‘approximately i recorded in the radon window (1660-1860 keV). The radon detectio Tmeoningful radiaclement ratia caleulations’ con be. abtained T S AU eyt i A v
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The geophysical dgta were acquired with o DIGHEMY
Electromagnetic (EM) system. Radiation Solutions
RS—500

Gamma-ray spectromater and a Fugro
07343 magnetometer wilh o Seinirex 53 cesium RADIOMETRICS.

fenser, The nd, paagnetic, sensore were The gomma-ray spectrametry data_were recorded ot a 1.0 second
flown ot a height of 100 fest. The gamma=roy The gomma—roy s 1y, dot_were recorded 10 seco
spectrometer was flawn ot o height of 200 feet ample rat g @ Radiation Solutions RS-500 gamma-ray

spectrometer. It was configured with 16.BL (1024 cubic inches) of

and laser altimeters, GPS navigation system, main (downward) Nal crystal detector, and 4.2L (256 cubic inches)
50/60 Hz monitors and video camero._ Flights of upward looking (radon) detector. After application of Noise
wee performed with an AS—350-B3 Saquirrel Adjusted Singular Value Decomposition 1o the spectra, counts from
helicopter ot o mean terrain clearance o the main detector were recorded in five windows corresponding to
200 feet along N—S (0') survey flight lines thorium (2410-2810 ke\), uronium (1660—1860 keV), potossium
With @ spacing of a quarter of a mile. Tie (1370-1570 keV), total radioactivity (400-2815 kev) and cosmic
lines were flown perpendicular to the flight radigtion (3000->6000 keV). Counts from the radon detector were
lines at intervals ‘of approximately 3 miles. recorded in the radon window (1660-1850 kev). The radon detaction
A Novatel OEM4—G2L Global Pasitioning System eystem was calibrated following methods outined in IAEA Report
Was used for novigation. The helicopter. pasiion After_removal of the backaround, the data were corrected for
D5 seconds using postoflight spectral interferences, changes in temperature, pressure, an.
differential positioning to o relafive occuracy of departures from the planned survey elevation of 200 feet. The data
et S Flight path positions were were then converted to standard concentration units which were
projected onto the Clarke 1856 (UTM zons S) interpolated to a 100 m grid using a minimum curvatura technique.
spheroid, 1827 North American dutum using o qrids werc then resampled from the 100 m cell size down to a
central meridian (CM) of 153, a north constant 25 m coll size to produce tha maps and final grids containad in
of O and an east constant of ‘500,000, Positional s publisation.

accuracy of the presented dota is better Iternationsl Atorie Enray Asency, 1991, Arvorne Gamma Rey Spestromstr
10m with respect to the UTM grid. Ly Tns. Yewhnical Hepart” B3, Intamationsy Atorie Enaray ‘hgancy. o

THORIUM / POTASSIUM (eTh/K)
Medsured radioslement concenirations for potassium and
thorium will vory sympathatically with variations 1 soil
thickness and moisture content. The ratio parameter
isolates areas of enrichment of one radioelement
relative to another.
A blank ragion indicates an area where the summed
concentrations Tall below ihresholds required for o
meaningful calculation of the ratio,
Extensive bodies of water aftenuate the radiometric signal,
resulting in very low counta on all parameters
meaningiul radioglement ratia. caleulations' can be obicined
n these areas, ond @s a result they have been masked
Based on the culline on the topographie maps.
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DESCRIPTIVE NOTES Laurel E. Bums, Fugro Alrbome Surveys Corp., and Stevens Exploration Management Coip.
The geophysical data were acquired with o DIGHEMY 2010
Eleciromagnetic (EM) syster, Rodition Selutions

RS-500

Samma=ray spectrometer and a Fuaro
Di34% magnetomelor wih o Sentrex Cs3_ cesium RADIOMETRICS
fensor. - etic sensors were The gamma—ray spectrometry data were recorded at a 1.0 second
flown at a_height of 100 feet. The gamma-—ray sample rate using a Radiation Solutions RS—500 gamma-ray
Specirometer was flown ot o height of 200 fest
e Gdditian the “survey recorded et fram rodor spectrometer. It was configured with 16.8L (1024 cubic inches) of
e oy e LYo iation Syatar, mein (downward) Nal crystal detector, and 4.2L (256 cubic inches) SURVEY HISTORY
50, nitors _and video lights of upward loaking (radon) detector. After opplication of Noise § X
wete parformed with on AS-350- B3 Squirrel Adjusied Singular Value Decomposition o the specira, counis from This map has been compied and drawn under conract
helicopter at o mean terrain clearance of he main detector were recorded in five windows corresponding 1o between the State of Alaska. Department of Notural
200 feet along N-S (07) survey flight lines thorium (2410-2810 keV), uranium (16601880 keV), potassium Resources, Division of Geological & Geophysical Surveys
with o spacing of a quarter of a mile. Tie (1370-1570 keV), total radioactivity (400-2815 keV) and cosmic URANIUM / POTASSIUM (sU/K) (DGGS), and Stevens Exploration Management Corp.
lines were flown perpendicular to the flight radiation (3000->6000 keV). Counts from the radon detector were Measured radioelement concentrations for uranium and Airborne geophysical datg, for the areq were acquired
lines ot intervals of Gppreximately 3 miles ., < . " " K i nd processed by Fugro Arborne Surveys Garp. n 2008
recorded in the radon window (16601860 keV). The radon detection potassium will vary sympathetically with variations in sail ord pronsased ey i i s
A Novatel OEM4—G2L Global Positioning System system was callorated following methods outined in IAEA Report 323, {hickness and ‘moisture content. The ratia porometer and 2010, The project was funded by the Alosko Stote
Nan et o maviaation: he heteonter pootion After removal of the backgraund, the data were corracted for isoltes oreas of enrichment of ane radiaslement Legiclolure gs part o the Maska Ar 9
i o cconds using posteflight spectral interferences, chonges in temperature, pressure, and relative to another. 9 )

ifferential posining to o relative abenta departures from the planned survey elevation of 200 feet, The dota A blonk region indicotes on oreo where the summed All doto_and maps produced to dote from this survey

ah S FRght path pesitions wers were then converted {0 standard concentration units which were Gancentrations fall below thresholds required for o are ‘ovailable in digital format on DVD for o nominal fot
projected onta the Clarke 1866 (UTM zone 5) interpoloied to o 100 m grid using o minimum curvoture technique. mearingful colculation of the ratio ihrough DGGS. 3354 College Road. Fairbanks, Alaska,
Spheroid. 1927 North American datum usi Al grids were then resampled from the 100 m cell size down (o o Exiensive bodies of woter otienuate the radiometric_signal, 8708-3707, ond ore downloadable for free from the
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200 feet along N—S (0') survey flight lines thorium (24102810 keV), uranium (1660—1860 keV), potassium Resources, Division of Geological & Geophysical Surveys
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Sphereid, 1837 North American datum using & Al grids were then resampled from the 100 m ccll size down to o Extensive bodies of water aftenuate the radiometric signal, 98706-3707, ond ore downloadablé for free from the
central meridian (CM) of 153", a north constant 25 ‘m cell size to produce the maps and final grids containad in resulting in very low counts on all parameters. No DGGS website (www.dags.dnr.state.ak.us/pubs). Maps are
of O and an sast constant of ‘500,000, Positional s publication. meaningful radicelement rafio caleulations can be obtained slso ovalable en”paper through the DGCS offce, and
ocuracy of the presented doto is better than Iternational Atormie Ensray Asency. 1891, Arborne Gamma Ray Spestrometer n these areas, ond Gs a result they have been masked are viewable oniine ‘ol the website in Adobe Acroba

10m with respect to the UTM grid. Lieying. Techical Haport 323 Intembtions, Atemic Enordy Agsncy, ienna bosed on the ocutline on the topogrophic maps. file format.




ALASKA DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS GEOPHYSICAL REPORT 2010-1-17A

158°20" 15315,

e [ = o e T g Eareal
| |
| |
| |
| |
|
|
|
|
asas |-
66'20° [—
8515 [~ g | 2 = - >) 8515
| |
oo - | | oo
| |
| |
| |
| |
| |
| |
oo L n 2qe]r. 25t | 25| 288 | e[ 276 | asror
164°00° 16350 163°40" 168°30" 153'20" 163"16"
EUBANT B R e o e sone 10360 LoCKTION. MoK
L0 1 a5 s
URANIUM / POTASSIUM (eU/K)
. OF THE MORAN SURVEY AREA,
SOUTH-CENTRAL MELOZITNA MINING DISTRICT,
§ / CENTRAL ALASKA
E PARTS OF MELOZITNA and TANANA QUADRANGLES

by
DESCRIPTIVE NOTES Laurel E. Bums, Fugro Alrbome Surveys Corp., and Stevens Exploration Management Coip.
The geophysical data were acquired with o DIGHEMY 2010
Eleciromagnetic (EM) syster, Rodiation Selutions

RS-500

gamma=ray spectrometer and a Fugra
D1344 magnetometer with o Scintrex CS3 cesium RADIOMETRICS
sensor. The EM ‘and magnetic sensors were The gamma=ray spectromelry data were recorded ot a 1.0 second URANIUM / POTASSIUM (eU/K)
flown at a.foight of 100 feet. The gammatray sample rate using a Radiation Solutions RS—500 gamma—ray Meosured radioslement concentrations for uranium and
gpecirometer, wos own Ot o Reight of 200 feet Spectrometer. It wos configured with 18.8L (1024 cublc. inches) of potassram wil vory sympatheticaly wih voriations n sell
e oy e LYo ation Syatar, main (downward) Nal crystal detector, and 4.2L (256 cubic inches) thickness and moisture content. The ratio parameter SURVEY HISTORY
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were performed with on AS—350_83 Squinrel Adjusied Singulor Valus Decomposition 4o the apectra, counts from relative to another. This map has been compiled and drawn under contract
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200 feet along N-S (0%) survey flight lines thorium (2410-2810 ke\), uranium (1660-18E0 keV), potassium cancentrations fall below thresholds required for o Resources, Division of Geological & Geophysical Surveys
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of east constant of '500,000. Pesitional - 20 ppm/% also available on paper through the DGGS office, and
accuracy of the presented dato is betts are viewable online at the website in Adoba Acrobat PDF
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RADIOMETRICS
The gommo-roy spectrametry doto_were recorded ot o 1.0 second
sample rate Using a Radiation Selutions RS—500 garmma~ray
spectrometer. It was configured with 16.BL (1024 cubic inches) of
main (downward) Nal crystal detector, and 4.2L (256 cubic inches)
of upward looking (raden) detector. After application of Noise
Adjusted Singular Value Decomposition 1o the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410-2810 ke\), uronium (1660—1860 keV), potossium
(1370-1570 keV), total radiodctivity (400-2815 keV) and cosmic
rodiation (3000~>6000 keV). Gounts from the radon detector were
recorded in the radon window (1660-1860 keV). Th
eystam waa cdlibrated following mathods outlined in IAEA Repor
After_removal of the backaround, the data were corrected for
spectral interferences, changes in temperature, pressure, an.
departures from the planned survey elevation of 200 feet. The data
were then converted to standard concentration units which were
interpolated to a 100
were then resampled from the 100 m cell size down to ¢
25 m coll size to produce tha maps and final grids containad in
s publisation.
itsnation!
e

m grid using @ minimum curvaturs technique.

£

ncray Aagncy. 1991, Arborne Gamma Ray Spoctr
o Report” 333, 1ntomstional Ao Ensray Agency.

URANIUM / POTASSIUM (eU/K)
Madsured radioelement concentrations for uranium n:
potassium il vary sympathatically with variations in sl
fhickness and moisture content. The ratio parameter
isolates areas of enrichment of one radioelement
relative to another.
A blank ragion indicates an area where the summed
concentrations Tall below ihresholds required for o
meaningful calculation of the ratio,
Extensive bodies of water aftenuate the radiometric signal,
resulting in very low counta on all parameters. No
meaningiul radioglement ratia. caleulations' can be obicined
n these areas, ond @s a result they have been masked
Based on the culline on the topographie maps.

CONTOUR INTERVAL
. 100 pem/%
.......... 20 ppm/%

.. 05 ppm/%

DGGS website (www.dggs.dnr.state.ak.us/pubs).
also available on paper through the
are viewable oniine ‘ol the website in Adobe Acrobat
fle format.

SURVEY HISTORY

This map has been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Stevens Exploration Management Corp.
Arborne _geophysical data for the area were acquired
and processed by Fugro Airborne Surveys Corp. in 2009
and 2010, The

Legislature as part of the Alaska Arborne Geological &
Geophysical Mineral Inventory Program.

All data and maps produced to date from this survey
are available_in

through DGGS,

project was fundsd by the Alaska Stats

Maps are

DGGS office, ond
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RADIOMETRICS

The gamma-ray spectrometry data_were recorded at a 1.0 second
sample rate using a Radiation Solutions RS—500 garmma~—ray
Spectrometer. It wos configured with 16.8L (1024 cubic inches) of
main (downward) Nal erystal detector, and 4.2L (256 cubic inches)
of upword looking (radom) detector. After oppiication of Noise
Adjusted Singulor Value Decomposition

main_detector were recorded in five windows cort
thorium (24102810 keV), uranium (16601860 keV),
(1370-1570 keV), totol rodiocctivity (400-2815 keV) and cosmic
radiation (3000->6000 kev). Counts from the radon detector were

recorded in the radon window (16601860 keV). The radon detection
syster calibroted following methods outlined in IAEA Report 323, thickness and moisture contert
After removal of nd, the data were corrected for isolates areas of enrichment
spectral interferences, s in temperoture, pressure, and relative to another.
departures from the plameg survey clevotion of 200 feet, e doto A blank region indicates

re then converted to jard concentration units which were concentrati
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URANIUM / THORIUM (eU/eTh)
Meosured_radioelement concentrations for uranium and
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In addition the survey recorded data from radar spectrometer. was configured wi - cubic inches) of
and loser altimeters, GPS navigation system, main (downward) Nal crystal detector, and 4.ZL (256 cubic inches) SURVEY HISTORY
50,/60 He monitors and videa comerc. Flights of upward looking (radon) detector. After appiication of Noise
wele performed with an AS-350-B3 Sauirrel Adjusted Singular Value Decomposition o the apectra, counts from This map hos been compiled ond drown under contract
helicopter at o mean terrain clearance of the main detector were recorded in five windows corresponding 4o between the Stote of Aloska, Department of Noturol
200 feet along N—S (0') survey flight lines thorium (24102810 keV), uranium (1660—1860 keV), potassium Resources, Division of Geological & Geophysical Surveys
with o opacing of o quarter of o mile Tie (137021570 kev), total radioactiity (400-2815 kev) and cosmic URANIUM / THORIUM (eU/eTh) (0GG8), and Stevens Exploration Nenagement Corp
ines were flown perpendicular ta the fig rodiotion (3000~>6000 keV). Counts from the rodon detector were Madsured radioelement concentrations for uranium and irborne geophysicdl data for the ared Were doquired
lines at intervals ‘of approximately 3 miles. racorded in the radon window (16801860 keV). The radon dstection thorium will vary sympathatically with variations in soil "‘": f’zg’f;“r“;' by F.“g{" “'b;’"‘z f“;""y& c"A"”' - g{’“f
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89709-3707, ond are downloadable for free from the
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main (downward) Nal crystal detector, and 4.2L (256 cubic inches)
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