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MIDDLE STYX ELECTROMAGNETIC, MAGNETIC, AND RADIOMETRIC AIRBORNE

GEOPHYSICAL SURVEY DATA COMPILATION
Burns, LE.", Graham, G.R.C.!, Emond, A.M.!, Barefoot, J.D.", CGG, and Fugro GeoServices, Inc.

ABSTRACT

This geophysical survey is located about 150 kilometers northwest of Anchorage, Alaska in the upper
South Fork of the Kuskokwim River drainage and south of Rainy Pass in south-central Alaska. The survey is
in or near the Yentna, Redoubt, and McGrath mining districts. Frequency domain electromagnetic, magnetic,
and radiometric data were collected with the DIGHEMYV system from September 12th to November 3rd,
2012 and June 29th to September 27th, 2013. A total of 1154.9 line kilometers were collected covering 406.38
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 primary goal of the Middle Styx project is to delineate
prospective mineral zones and to support detailed geologic mapping. Prospects of several different types
occur in the region surrounding the survey area, including polymetallic veins, epithermal veins, and porphyry
copper deposits.

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
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Figure 1. Middle Styx electromagnetic and magnetic airborne
geophysical survey location shown in southcentral Alaska
(right). Middle Styx survey area shown with adjacent DGGS
geophysical surveys, landmarks, relevant 1:250,000-scale
guadrangle boundaries, mountain ranges, rivers, glaciers, and
elevation hillshade.
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Figure 2. Flight path with orthometricimage.
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Figure 3. The magnetic total field data were created using digitally recorded data from a Fugro D1344 magnetometer with a Scin-
trex 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, and (4) interpolated onto a regular 80 m grid using a modified Akima
(1970) technique.
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Figure 4. 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 55,000 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. 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 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/shearzones, etc.). Analytic signal maxima are located directly over faults and con-
tacts, regardless of structural dip, and independent of the direction of the induced and/or remanent magnetizations.
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Figure 7. 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 sourc-
es and is able to resolve deeper sources that may be masked by larger responses from shallower sources.
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Figure 8. 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 sam-
pled 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. 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 sam-
pled 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. 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. 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. 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 13. 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. 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. 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 16. 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 17. 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/10.14509/30188.

Map Title

Description

middlestyx_residualmag_topo_map.pdf

residual magnetic field grid with topographic base map

middlestyx_residualmag_contours_plss_map.pdf

residual magnetic field grid with contours and public land survey system base layer

middlestyx_calculated1vd_topo_map.pdf

calculated first vertical derivative grid with topographic base map

middlestyx_analyticsignal_topo_map.pdf

analytic signal grid with topographic base map

middlestyx_analyticsignal_contours_plss_map.pdf

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

middlestyx_tiltderivative_contours_topo_map.pdf

magnetic tilt derivative grid with contours and topographic base map

middlestyx_residualmag_shaded_tiltderivative_contours_topo_map.pdf

color shaded residual magnetic field grid with magnetic tilt derivative contours and topographic base map

middlestyx_res56khz_topo_map.pdf

56,000 Hz apparent resistivity grid with topographic base map

middlestyx_res56khz_contours_plss_map.pdf

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

middlestyx_res7200hz_topo_map.pdf

7,200 Hz apparent resistivity grid with topographic base map

middlestyx_res7200hz_contours_plss_map.pdf

7,200 Hz apparent resistivity grid with contours and public land survey system base layer

middlestyx_res900hz_topo_map.pdf

900 Hz apparent resistivity grid with topographic base map

middlestyx_res900hz_contours_plss_map.pdf

900 Hz apparent resistivity grid with contours and public land survey system base layer

middlestyx_rad_ratio_th_k_topo_map.pdf

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

middlestyx_rad_ratio_th_k_contours_plss_map.pdf

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

middlestyx_rad_ratio_u_k_topo_map.pdf

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

middlestyx_rad_ratio_u_k_contours_plss_map.pdf

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

middlestyx_rad_ratio_u_th_topo_map.pdf

ratio of equivalent uranium to equivalent thorium grid with topographic base map

middlestyx_rad_ratio_u_th_contours_plss_map.pdf

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

middlestyx_rad_pct_k_topo_map.pdf

percent potassium grid with topographic base map

middlestyx_rad_pct_k_contours_plss_map.pdf

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

middlestyx_rad_equiv_th_topo_map.pdf

equivalent thorium with topographic base map

middlestyx_rad_equiv_th_contours_plss_map.pdf

equivalent thorium with contours and public land survey system base layer

middlestyx_rad_equiv_u_topo_map.pdf

equivalent uranium with topographic base map

middlestyx_rad_equiv_u_contours_plss_map.pdf

equivalent uranium with contours and public land survey system base layer

middlestyx_rad_naadr_topo_map.pdf

natural air absorbed dose rate with topographic base map

middlestyx_rad_naadr_contours_plss_map.pdf

natural air absorbed dose rate with contours and public land survey system base layer

middlestyx_rad_ternary_topo_map.pdf

radiometric ternary grid with topographic base map

middlestyx_interpretation_plss_map.pdf

interpretation map with public land survey system base layer

middlestyx_interpretation_residualmag_plss_map.pdf

interpretation map with residual magnetic field grid and public land survey system base layer

middlestyx_emanomalies_residualmag_detailed_topo_map_10f2.pdf

detailed electromagnetic anomalies with residual magnetic field grid and topographic base map

middlestyx_emanomalies_residualmag_detailed_topo_map_20f2.pdf

detailed electromagnetic anomalies with residual magnetic field grid and topographic base map
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DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid, 1927 North
central meridian (CM) of 1
of O and on east constant of 500,01
accuracy of the presented data is better than
1 with respect to the UTM garid

PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES

by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

RESIDUAL MAGNETIC FIELD

The magnetic total ﬁe\d data_were processed using
digitally recarde: 1344
magnetometer with a Scinirex S5 cssium sensor. Dot
were collected at a sampling interval of 0.1 seconds.
The mognetic dato were (1) corrected for diurnal
varitions by subtraction of the digitally recorded base
station magnetic data, (2) IGRF carrsc(ed (IGRF model
2010, updated for dote of flight and altimeter
variations), (3) leveled to the e ine data, and (4)
interpolated onto a reqular B0 m grid using a modified
Akima (1970) technique. All grids were then resampled
from the 80 m cell size down 1o a 25 m cell size to
produce the maps and final grids contained in this
publication.
Ao, H.. 1970, A new method of interpolation and smooth
fiting "aoesa an Tocol procedtras: ool o ine Kesociotion
Smputing Machinery, v. 17, no. 4, p. SE9-502

MAGNETIC CONTOURS

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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DESCRIPTIVE NOTES by
The geophysical data were acquired with a DIGHEMY Laurel ums, Fugro Airbome Surveys Corp., and Fugro GeoServices,
E\ec(grorrpm}éne(wc (M) System. Radiation. Solutions E.B Fi F Inc.
200 Sammasray opectrometer and o Fuare 2013
B¥in magnetorneter with a Scintrex CS3 cesium SURVEY HISTORY
sensor. The and magnetic_sensors were
fiown Gt o height of 100 feet. The gammanray This map hos been compiled and drawn under contract
Spectrometer was flown at o height of 200 feet. between the State of Alaska, Department of Natural
In addition the survey recorded data from radar z;zogrsc;s D\QSW; of GEGOW;O\ & GEDP‘WS\WA\_S:WEVS
and loser altimeters, GPS navigation system, . and Fugro GeoServices, Inc. Airborne
50/60 Hz monitars and video §amem. yFthts geophysical data for the area were dcquired and
were performed with on AS—350-B5 Squirrel processed by Fugro Airborne Surveys Corp. in 2012
felicopter at o meon terrein clearonce and 2013. Previously flown DGGS surveys adjacent
500 Tost olong NE—Sw (70 urvey fhgh( to the current survey are shown in the location
lines with o spacing of a quarter of o mile. mop by doshed lines, survey name, and dote of
Tie lines were flown perpendicular to the flight publication. The project was funded by the Alaska_ State
lines at intervals of approximately 3 miles. Legislature os port of the Alusko Strotegic and Critical
Minerals Assessment project, which is of the
A Novatel OEM4—G2L Global Positioning System ANALYTIC SIGNAL Aosko Arborme Geophysicol and Gemog?co\ Mineral
wos Siﬁsegoév”efyw%C’g‘)ZecLﬁs i;?:g“;gsfﬁf“i‘;q Analytic signal is the total amplitude of il directions of Inventory Program.
ifterentiol positioning o o relotive “aceuracy of magnetic_gradient calculated from the sum of the Al data and maps produced to date from this survey
n 5m. Flight path positions were squares of the three orthagonal gradients. Mapped highs are available in digital format on DVD for @ nominal fee
projseted onto the Ciarke 1866 (UTM sone 5) in the calculated analytic signal of magnetic parameter through DGGS, 3354 College Road, Fairbanks, Alaska,
Sheroid, 1827 North American datum uaing o locate the onomalous source bady edges and corners 99708-3707, and are downloadable for free from the
contral meridian (CM) of 153 a north constant (e.g., contacts, fault/shear zones, etc.). Analytic signal DGGS website (www.dggs.olaska.gov/pubs). Maps are
of 0 and an ecst constant of 500,000 Posmonq\ maxima are located directly over faults and contacts, also available on paper through the DGGS office, and
regardless of structural dip, and independently of the are wewume online at the website in Adobe Acrobat .PDF

accuracy of the presented data is better than
10m with respect to the UTM grid direction of the induced and/or remanent magnetizations. file form
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DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid,
central meridian (CM) of 1
of O and on east constant of 500,01
accuracy of the presented data is better than
1 with respect to the UTM garid

PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES

by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

ANALYTIC SIGNAL

Analytic signal is the total amplitude of all directions of
magnetic_gradient calculated from the sum of the
squares of the three arthogonal grodients. Mapped highs
in the caloulated andlytic signal of magnetic parameter
Iocate the anomalous source body edges and corners
(e-g,, contacts, fault/shear zones, etc.). Andlytic signal
maxima are located directly over faults and contacts,
regardless of structural dip, and independently of the
direction of the induced and/or remanent magnetizations.

ANALYTIC SIGNAL CONTOURS

oT/metre
oT/metre
nT/metre

nT/metre

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture o5 part of the Aluska Strategic and Critical
Minerals Assessment praject, which is part of the
Alaska Airborne Geophysical and Geological Mineral
Inventory Program.
Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system. Radiation Solutions
RS—500

lines at intervals of approximately 3 miles.

A Novatel OEM4—G2L Global Positioning System
was used for navigation. The helicapter position

spheroid, 1927 North American datum using a
central meridian (CM) of 153", a north constant
of O and an east constant of 500,000. Positional
accuracy of the presented data is better than
1 with respect to the UTM garid
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FIRST VERTICAL DERIVATIVE OF THE
MAGNETIC FIELD
OF THE MIDDLE STYX SURVEY AREA,
SOUTHCENTRAL ALASKA

PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES

by
Laurel E. Bums, Fugro Alrborne Surveys Corp., and Fugro GeoServices, Inc.
2013 FIRST VERTICAL DERIVATIVE OF
THE MAGNETIC FIELD

The magnetic total field dato were processed using
digitally recorded data from a Fugro D1344
magnetometer with a Scintrex CS3 cesium sensor. Data
were collected ot a sampling interval of 0.1 seconds.
The magnetic data were (1) corrected for diurnal
varigtions by subtraction of 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, and (4)
interpolated onto a regular 80 m grid using @ modified
Akima (1970) technique. All grids were then resampled
from the 80 m cell size down to @ 25 m cell size to
produce the maps and final grids contained in this
ublication. The first vertical derivative grid was
calculated from the processed total magnetic field grid
using a FFT base frequency domain filtering algorithm.
The resulting first veritical 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.

COLOR BAR HISTOGRAM
Approximately 98% of the first vertical derivative of the
mognetic field for the Middle Styx Survey Area
dataset lie within the range displayed on the color

bor. Datg volues actually range from —1.743 nT/m B ink nasad” an Tovor proceduranJourmel o1 ina. Kesbeishon
(dark blue) to about 2.541 nT/m (magenta) of Computing Machinery, v. . no. 4, p. 589—B02.

o 5o oy

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture os part of the Alaska Strotegic and Critical
Minerals Assessment project, which is port of the
Alaska Airborne Geophysical and Geological Mineral
Inventory Program.
Al data and maps produced to date from this survey
are ovallable in digitol format on DVD for o nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.olaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable orline ot the website in Adobe Acrobat .PDF
file format
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DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system. Radiation Solutions
RS—500

by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

gamma-—ray spectrometer and a Fugro
D1344 magnetometer with a Scintrex CS3 cesium SURVEY HISTORY
sensor. The and magnetic_sensors were
: This map has been compiled and drawn under contract

between the State of Alaska, Department of Notural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and

50, Hz monitars and video_comera. Flights
ere performed with an AS—3: 3 Squirrel processed by Fugro Airborne Surveys Corp. in 2012
helicopter at a meon terrc\m) clearance of MAGNETIC TILT DERIVATIVE CONTOURS and 2013. Praviously flown' DGGS aurveys adjocent

eet along NE— survey flig © the current survey are shown in the location
lines with o spacing of a quarter of o mile. 445 degrees ma dashed lines, survey name, and dote of
Tie lines were flown perpendicular to the flight ——— q publication. The project was funded by the Alaska_ State

lines at intervals of approximately 3 miles.

A Novatel OEM4—G2L Global Positioning System
wos used for navigation. The helicopter position

derived e 5 seconds using post—flight
differential positioning to o relative accuracy of
b ight path positions wer

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

MAGNETIC TILT DERIVATIVE

The tilt derivative is the angle between the horizontal
gradient & the total gradient, which is useful for
identifying the depth & type of source. The tit 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.

430 degrees

. +15 degrees

0 degrees
—15 degrees
—30 degrees

—45 degrees

Legisloture as part of the Alaska Strategic and Critical
Minerals Assessment project, which is part of the
Alaska Airborne Geophysical and Geological Mineral
Inventory Program.

Al data and maps produced to date from this survey
are available in digital format on DVD for @ nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99709-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/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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MAGNETIC TILT DERIVATIVE

The tilt derivative is the angle between the horizontal
gradient & the total gradient, which is useful for
identifying the depth & type of source. The tit 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 shallowsr
sources.

DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
RSC800 gamma-ray spectrometer and & Fugro
DT344 magnetomster with a Seintrex CS3 cesium
e

mean terroin clearance
W (70") survey flight
of a quc/‘ter of o mile.
lown perpendicular to the flight
lines at intervals of approximately 3 miles.

A Novatel OEM4—G2L Globol Positioning Syst
wos used for novigation. The helicopter posmon

accuracy o
10m with respect to the UTM grid
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Laurel E. Bums, Fugro Airborne sur;%; Corp., and Fugro GeoServices, Inc. e
Bl S
Sun Azimuth: 0 degrees; Sun Inclination: 45 degrees E f

APPROYATE MEAN
DECLIVATION, 2010

RESIDUAL MAGNETIC FIELD

The, magnetic total field data were processed using
digitally recorded 134

Tmognetometer wih @ Semivex G&3 cesium sensar Dt
were collected at a sampling interval of 0.1 seconds.
The magnetic data were (1) corrected far diurnal
variations by subtraction of the digitally recorded base
station magnetic data, (2) IGRF corrected (IGRF model
2010, updated for dote of flight and altimeter
variations), (3) leveled to the tie line %dato, and (4)
interpolated onfo a regular 80 m grid using a modified

MAGNETIC TILT DERIVATIVE CONTOURS
......... +45 degrees
......... +30 degrees

......... +15 degrees

Akima (1970) technique. All grids were then resampled e 0 degrees
from the 80 m cell size down to a 25 m cell size to
produce the maps and final grids contained in this - —15 degrees
publication.
....... —30 degrees

Akima, H. 1970, & naw mathod of intarpolotion and amocth

Titing “based o Tocol procadures “Journol ot tne Assommh

of Computing Machinery, v. 17, ne. & b. 589-802. o e —45 degrees

153007 E 152°55"

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 Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
mop by doshed lines, survey name, and dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are ovallable in digitol format on DVD for o nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system. Radiation Solutions
RS—500

and laser altimeters, GPS navigation syste
50/B0 Hz monitars and video_camera. Flights
were performed with an AS—3! 3 Squirrel

lines at intervals of approximately 3 miles.

A Novatel OEM4—G2L Global Positioning System
was used for navigation. The helicapter position

spheroid, 1927 North
central meridian (CM) of 153", a north constant
of O and on east constant of 500,01
accuracy of the presented data is better than
1 with respect to the UTM garid
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56,000 Hz COPLANAR APPARENT RESISTIVITY

WITH TOPOGRAPHY
OF THE MIDDLE STYX SURVEY AREA,
SOUTHCENTRAL ALASKA

PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES

by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

RESISTIVITY

The DIGHEMY EM system measured inphase and
quadrature_components at five frequencies. Two vertical
coaxial coil—pairs operated ot 1000 and 5500 Hz while
three horizontal coplanar coil—pairs operated at 900,
7200 and 56,000 Hz. EM data were sampled ot 0.1
second intervals. The EM system responds to bedrock
conductars, conductive overburden, and cultural sources.
Apparent resistivity is generated from the inphase and
quadroture companent of the coplanar 56,000 Hz using the
udo—layer half space model. The data were
interpoloted onto o regulor 80 m grid using o modified
Akima (1970) technique. All grids were_then resampled
from the 80 m cell size down to a 25 m cell size to
produce the maps and final grids contained in this
publication.
Alirmo, H. 1970, A naw methad of intarpolation

Titting "bosed' on lacol procedures: o

ond_smooth curve
fournal of the Association
Smputing Mochinery, v. o 4, p. 580602

RESISTIVITY ALTITUDE LIMITS

In areas where the EM bird height exceeded 150 m,
resistivity was not colculated. This avoids meaningless
resistivity calculations due to small signals where the
helicopter flew higher to avoid cultural objects or for
safety reasons. Blank areas in the grids were created
where zones of high flying correlated over more thon
one survey line.

i = H o .
6143
1530007 152'55"

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture os part of the Alaska Strotegic and Critical
Minerals Assessment project, which is port of the
Alaska Airborne Geophysical and Geological Mineral
Inventory Program.
Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable orline ot the website in Adobe Acrobat .PDF
file format
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In areas where the EM bird height exceeded 150 m,
resistivity was not calculoted. This avoids meaningless
resistivity calculations due to small signals where the ’
helicopter flew higher to avoid cultural objects or for
sofety reasons. Blank areas in the grids were created
where zones of high flying correlated over more than
one survey line.
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DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid, 1927 North
central meridian (CM) of 1
of O and on east constant of 500,01
accuracy of the presented data is better than
1 with respect to the UTM garid

by

Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

RESISTIVITY

The DIGHEM' EM system measured inphase and
t five Two vertical
couxial coil—pairs operated ot 1000 and 5500 Hz while
three norizontal coplanar coil—pairs cperated ot 900,
7200 and 56,000 EM data were sampled at 0.1
aacone ket The M 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
eudo—layer half space model. The data were
interpoloted onto o reguior B0 m grid using o modified
Akima (1970) technique. All grids were then resampled
from the 80 m cell size down to a 25 m cell size to
produce the maps and final grids contained in this
publication.

Akima, H.. 1970, A new method of intarpolation and smaoth
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SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.
Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid, 1927 North
central meridian (CM) of 1
of O and on east constant of 500,01
accuracy of the presented data is better than
1 with respect to the UTM garid
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OF THE MIDDLE STYX SURVEY AREA,
SOUTHCENTRAL ALASKA

PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES

by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

RESISTIVITY

The DIGHEMY EM system measured inphase and
quadrature_components at five frequencies. Two vertical
coaxial coil—pairs operated ot 1000 and 5500 Hz while
three horizontal coplanar coil—pairs operated at 900,
7200 and 56,000 Hz. EM data were sampled ot 0.1
Zecond ntervals, The EM systern rasponds o bedrock
conductars, conductive overburden, and cultural sources.
Apparent resistivity is generated from the inphase and
quadroture component of the coplanar 7200 Hz using the
do—layer half space model. The data were
interpoloted onto o regulor 80 m grid using a modified
Akima (1970) technique. All grids were_then resampled
from the 80 m cell size down to a 25 m cell size to
produce the maps and final grids contained in this
publication.
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RESISTIVITY ALTITUDE LIMITS

In areas where the EM bird height exceeded 150 m,

resistivity was

not calculaoted. This avoids meaningless

resistivity calculations due to small signals where the

helicopter flew

safety reasons.

higher to avoid cultural objects or for
Blank areas in the grids were created

where zones of high flying correlated over more than

one survey line.
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SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.
Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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In areas where the EM bird height exceeded 150 m,
resistivity was not calculated. This avoids meaningless
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helicopter flew higher to avoid cultural objects or for
safety reosons. Blank areas in the grids were created i
where zones of high flying correlated over more than
one survey line. B
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DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid,
central meridion (CM) of 1

of 0 and an eost constant of 50D,000. Positional
accuracy of the presented data is better than
1 with respect to the UTM grid

by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

RESISTIVITY

The DIGHEM' EM system measured inphase and
t five Two vertical
couxial coil—pairs operated ot 1000 and 5500 Hz while
three norizontal coplanar coil—pairs cperated ot 900,
7200 and 56,000 EM data were sampled at 0.1
aacone ket The M system responds to bedrock
conductors, conductive overburden, and cultural sources.
Apparent resistivity is generated from the inphase and
quodrature component of the coplanar 7200 Hz using the
do—layer half space model. The data were
interpoloted onto o reguior B0 m grid using o modified
Akima (1970) technique. All grids were then resampled
from the 80 m cell size down to a 25 m cell size to
produce the maps and final grids contained in this
publication.
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SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.
Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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Electromagnetic (EM) system, Radiation Solutions
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WITH TOPOGRAPHY

OF THE MIDDLE STYX

SURVEY AREA,

SOUTHCENTRAL ALASKA
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by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

RESISTIVITY

The DIGHEMY EM system measured inphase and
quadrature_components at five frequencies. Two vertical
coaxial coil—pairs operated ot 1000 and 5500 Hz while
three horizontal coplanar coil—pairs operated at 900,
7200 and 56,000 Hz. EM data were sampled ot 0.1
Zecond ntervals, The EM systern rasponds o bedrock
canductars, conductive overburden, and cultural sources.
Apparent resistivity is generated from the inphase and
quodrature component of the coplonar 900 Hz using the
eudo—layer half space model. The data were
interpoloted onto o regulor 80 m grid using o modified
Akima (1970) technique. All grids were_then resampled
from the 80 m cell size down to a 25 m cell size to
produce the maps and final grids contained in this
publication.
Alirmo, H. 1970, A naw methad of intarpolation ond smooth
iing "boed on "lovel oroceduras: Journal of th ascciotion
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RESISTIVITY ALTITUDE LIMITS

In areas where the EM bird height exceeded 150 m,
resistivity was not colculated. This avoids meaningless
resistivity calculations due to small signals where the
helicopter flew higher to avoid cultural objects or for
safety reasons. Blank areas in the grids were created
where zones of high flying correlated over more thon
one survey line.
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SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are ovallable in digitol format on DVD for o nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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RESISTIVITY ALTITUDE LIMITS

In areas where the EM bird height exceeded 150 m,
resistivity was not calculated. This avoids meaningless
resistivity calculations due to small signals where the
helicopter flew higher to avoid cultural objects or for
safety reasons.  Blank areas in the grids were created
where zones of high flying correlated over more than
one survey line.

DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

50/B0 Hz monitars and video_camera. Flights
ere performed with on AS—3 3 Squirrel
helicopter ot o mean terraln cleoronce

lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid,
central meridion (CM) of 1

of 0 and an eost constant of 50D,000. Positional
accuracy of the presented data is better than
1 with respect to the UTM grid

900 Hz COPLANAR APPARENT RESISTIVITY
AND DATA CONTOURS
OF THE MIDDLE STYX SURVEY AREA,
SOUTHCENTRAL ALASKA

PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES

by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

RESISTIVITY

The DIGHEM' EM system measured inphase and
t five Two vertical
couxial coil—pairs operated ot 1000 and 5500 Hz while
three norizontal coplanar coil—pairs cperated ot 900,
7200 and 56,000 EM data were sampled at 0.1
aacone ket The M system responds to bedrock
conductors, conductive overburden, and cultural sources.
Apparent resistivity is generated from the inphase and
quodrature component of the coplanar 900 Hz using the
do—layer half space model. The data were
interpoloted onto o reguior B0 m grid using o modified
Akima (1970) technique. All grids were then resampled
from the 80 m cell size down to a 25 m cell size to
produce the maps and final grids contained in this
publication.

Akima, H.. 1970, A new method of intarpolation and smaoth
fiting vosed on Tocal procedures: Usurnal of ing Asscc\ahcn
Smputing Mochinery, v. 17, no. 4, p. 589 80:
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SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.
Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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OF THE MIDDLE STYX SURVEY AREA,
74 SOUTHCENTRAL ALASKA

PECUIATN, 2010 PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES
maammmwgﬂm»“mem

S
SURVEY AREA

DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

50, Hz monitors and video_comera. Flights
ere performed with on AS—3 3 Squirrel
helicopter ot o mean terraln clecronce
00 Toet olong NE—S 0') survey fhght
lines with o spacing of a q r a mi
Tie lines were flown perpendicular to the flight

lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid, 1927 North American datum using a
central meridian (CM) of 153", a north constant
of O and an east constant of 500,000 Positional
accuracy of the presented data is better than
10m with respect to the UTM grid

RADIOMETRICS
The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S500 gamma-—ray
spectrometer. It wos configured with 16.8L (1024 cubic inches) of
main (dawnward) Nal crystal detector, and 4.2 (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Singular Value Decomposition to the spectra, counts from
the main delector were recorded in five windows corresponding to
thorium (2410-2810 keV), uranium (1860—1860 keV), potassium
(1370-1570 keV), total radioactivity (400-2815 keV) and cosmic
radiotion (3000—>6000 keV). Counts from the radon detector were
recorded in the radon window (1660-1860 keV). The radon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the dota were corrected for
spectral interferences, changes in temperature, pressure, and
departures from the planned survey elevation of 200 feet. The data
were then converted to standard concentration units which were

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

International Atomic Energy Agency, 1981, Arborne Gomma Roy Spsctromster
eying. Tecnnical Report 323, Interndtional Atemic Enargy Agency, vienna

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid, 1927 North
central meridian (CM) of 1
of O and on east constant of 500,01
accuracy of the presented data is better than
1 with respect to the UTM garid

PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES

by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

RADIOMETRICS

The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S00 gamma—ray
spectrameter. I was configured with 16.5L (1024 cubic inches) of
main (downward) Nal crystol detector, and 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Sinqular Value Decomposition to the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), total radioactivity (400—2815 keV) and cosmic
radiation (3000->6000 keV). nts from the rodon detector were
recorded in the rodon window (1660—1860 keV). The rodon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the data were corrected for
spectral interferences, changes in temperature, 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 a minimum curvature technique.
All grids were then resampled from the 100 m cell size down to o
25 m cell size to produce the maps and final grids contained in
this publication.
Intarnationol Atormic Enargy Agancy. 1991, Arberna Gomma Roy Spactromatar

Veying. Tethnical Repart. S23, International Atormic Energy Agency, vienna

CONTOUR INTERVAL
e 5.0 ppm
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SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are ovallable in digitol format on DVD for o nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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PECUIATN, 2010 PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES
maammmwgﬂm»“mem

S
SURVEY AREA

DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

50, Hz monitors and video_comera. Flights
ere performed with on AS—3 3 Squirrel
helicopter ot o mean terraln clecronce
00 Toet olong NE—S 0') survey fhght
lines with o spacing of a q r a mi
Tie lines were flown perpendicular to the flight

lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid, 1927 North American datum using a
central meridian (CM) of 153", a north constant
of O and an east constant of 500,000 Positional
accuracy of the presented data is better than
10m with respect to the UTM grid

RADIOMETRICS
The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S500 gamma-—ray
spectrometer. It wos configured with 16.8L (1024 cubic inches) of
main (dawnward) Nal crystal detector, and 4.2 (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Singular Value Decomposition to the spectra, counts from
the main delector were recorded in five windows corresponding to
thorium (2410-2810 keV), uranium (1860—1860 keV), potassium
(1370-1570 keV), total radioactivity (400-2815 keV) and cosmic
radiotion (3000—>6000 keV). Counts from the radon detector were
recorded in the radon window (1660-1860 keV). The radon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the dota were corrected for
spectral interferences, changes in temperature, pressure, and
departures from the planned survey elevation of 200 feet. The data
were then converted to standard concentration units which were

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

International Atomic Energy Agency, 1981, Arborne Gomma Roy Spsctromster
eying. Tecnnical Report 323, Interndtional Atemic Enargy Agency, vienna

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form




ALASKA DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS

GEOPHYSICAL REPORT 2013-2-25

| 153:30° Jisconome. 153°20" Jsomsone 15510 158005 cs00m.¢ 15255
6200 RGWIRZZN T LR T R WIR W T 62100
— ‘ oo
e 2 |
N
6155 |= 155"
— -
21 |
TN
B1°50' — —]61°50"
sssccoom Jsssoaoomss
A SO |
TN
81°45' [— —{ 61°46"
stz R 23 iR 22 W | R 22 Wig 21 W EERLET] it
15390° femn 15520° EEE 5510 153007 E 162°55"
ion outlinas teom 1S, Goologioal Survey Lime il O-1, 1058, C-2, 1975; D-1, 1058
2T Toomek Coo. oo, Bo6. 1936 gundrandies. Assfa.
SCALE 1:63,360 LOCATION INDEX
1 0 1 2 3 4 MILES
1 o 1 2 5 4 5 KILOMETERS
Q
e URANIUM (eU) ;
o g
> —
e AND DATA CONTOURS =
OF THE MIDDLE STYX SURVEY AREA
1WA !
174 SOUTHCENTRAL ALASKA
EVy {
ArEROMUTE EAN = gt
SEeuRton, oo

DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid, 1927 No
central meridian (CM) of 1
of O and on east constant of 500,01
accuracy of the presented data is better than
1 with respect to the UTM garid

PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES

by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

RADIOMETRICS

The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S00 gamma—ray
spectrameter. I was configured with 16.5L (1024 cubic inches) of
main (downward) Nal crystol detector, and 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Sinqular Value Decomposition to the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), total radioactivity (400—2815 keV) and cosmic
radiation (3000->6000 keV). Counts fram the radon detector were
recorded in the rodon window (1660—1860 keV). The rodon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the data were corrected for
spectral interferences, changes in temperature, 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 a minimum curvature technique.
All grids were then resampled from the 100 m cell size down to o
25 m cell size to produce the maps and final grids contained in
this publication.
Intarnationol Atormic Enargy Agancy. 1991, Arberna Gomma Roy Spactromatar

Veying. Tethnical Repart. S23, International Atormic Energy Agency, vienna

CONTOUR INTERVAL
e 5.0 ppm

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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S
SURVEY AREA

DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

50, Hz monitors and video_comera. Flights
ere performed with on AS—3 3 Squirrel
helicopter ot o mean terraln clecronce
00 Toet olong NE—S 0') survey fhght
lines with o spacing of a q r a mi
Tie lines were flown perpendicular to the flight

lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid, 1927 North American datum using a
central meridian (CM) of 153", a north constant
of O and an east constant of 500,000 Positional
accuracy of the presented data is better than
10m with respect to the UTM grid

RADIOMETRICS
The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S500 gamma-—ray
spectrometer. It wos configured with 16.8L (1024 cubic inches) of
main (dawnward) Nal crystal detector, and 4.2 (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Singular Value Decomposition to the spectra, counts from
the main delector were recorded in five windows corresponding to
thorium (2410-2810 keV), uranium (1860—1860 keV), potassium
(1370-1570 keV), total radioactivity (400-2815 keV) and cosmic
radiotion (3000—>6000 keV). Counts from the radon detector were
recorded in the radon window (1660-1860 keV). The radon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the dota were corrected for
spectral interferences, changes in temperature, pressure, and
departures from the planned survey elevation of 200 feet. The data
were then converted to standard concentration units which were

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

International Atomic Energy Agency, 1981, Arborne Gomma Roy Spsctromster
eying. Tecnnical Report 323, Interndtional Atemic Enargy Agency, vienna

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid, 1927 No
central meridian (CM) of 1
of O and on east constant of 500,01
accuracy of the presented data is better than
1 with respect to the UTM garid

PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES

by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

RADIOMETRICS

The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S00 gamma—ray
spectrameter. I was configured with 16.5L (1024 cubic inches) of
main (downward) Nal crystol detector, and 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Sinqular Value Decomposition to the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), total radioactivity (400—2815 keV) and cosmic
radiation (3000->6000 keV). Counts fram the radon detector were
recorded in the rodon window (1660—1860 keV). The rodon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the data were corrected for
spectral interferences, changes in temperature, 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 a minimum curvature technique.
All grids were then resampled from the 100 m cell size down to o
25 m cell size to produce the maps and final grids contained in
this publication.
Intarnationol Atormic Enargy Agancy. 1991, Arberna Gomma Roy Spactromatar

Veying. Tethnical Repart. S23, International Atormic Energy Agency, vienna
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SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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2013
RADIOMETRICS

The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S00 gamma—ray
spectrameter. I was configured with 16.5L (1024 cubic inches) of
main (downward) Nal crystol detector, and 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Singular Value Decomposition to the spectra, counts from
the moain detector were recorded in five windows corresponding to
thorium (2410—2810 keV). uranium (16601860 keV), potassium
(1370-1570 keV), total radioactivity (400—2815 keV) and cosmic
radiation (3000->6000 keV). Counts fram the radon detector were
recorded in the rodon window (1660—1860 keV). The rodon detection
system was cdlibrated following methods outlined in IAEA Report 323.
After removal of the background, the data were corrected for
spectral interferences, changes in temperature, pressure, and

THORIUM / POTASSIUM (eTh/K)

153°00" 3 152'55"

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 a minimum curvature technique.
All grids were then resompled from the 100 m cell size down to o
25 m cell size to produce the maps and final grids contained in
this publication.
Internotione! Atomie Eneroy Agency, 1991, Arborne Gomme Ray Spectrometer
Veying. Teehnical Repart 323, Internétianal Atermic Energy Agency. vienna

Measured radioelement concentrations for potassium and
thorium will vary sympathetically with variations in soil
thickness and moisture content. The ratio parameter
isolates areas of enrichment of one radicelement
relative to another.

A blank region indicates an area where the summed
concentrations fall below thresholds required for o
meaningful calculation of the ratio

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system, Radiation Solutions
500

Samma-ray Spectrometer and o Fugre
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Ao the sunvey revarded Gata” fram rodar specirameter. 1t was configured with 16.8L (1024 cubic inches) of thorium will vary sympathetically with variations in_ soil Resources, Division of Geological & Geophysical Surveys
and loser altimeters, GRS mavigation system, main (downward) Nal crystol detector, and 4.2L (256 cubic inches) thickness and moisture content. The ratio porameter (DGGS), and Fugro GeoServices, Inc. Airborne
50/60 Hz monitars and video camera. Flights of upward looking (radon) detector. After application of Noise isolates areas of enrichment of one radioclement geophysical data for the area were acquired and
ere performed w\'th an AS—350-B3 Squ'\rre\ Adjusted Singular Value Decomposition to the spectra, counts from relative to another.. processed by Fugro Airborme Surveys Corp. in 2012
helicopter at a mean tem—_‘m clearance the main detector were recorded in five windows corresponding to blank region indicates an area where the summed and 2013. Previously flown DGGS surveys adjacent
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lines at intervals of approximately 3 miles,

A Novatel OEM4—G2L Glabal Positioning Syst

spheroid, 1927 North American datum using a
central meridian (CM) of 153", a north constant
of O and an east constant of 500,000. Positional
accuracy of the presented data is better than
1 with respect to the UTM garid

recorded in the rodon window (1660—1860 keV). The radon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the data were corrected for
spectral interferences, changes in temperature, 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 a minimum curvature technique.
All grids were then resompled from the 100 m cell size down to o
25 m cell size to produce the maps and final grids contained in
this publication.
Internotione! Atomie Eneroy Agency, 1991, Arborne Gomme Ray Spectrometer
Veying. Teehnical Repart 323, Internétianal Atermic Energy Agency. vienna

Legisloture os part of the Alaska S(mteg\c Und Critical
Minerals Assessment project, which is part of the
Alaska Airborne Geophysical and GED\DL;\CO\ Mineral
Inventory Program.

Al data and maps produced to date from this survey
are available in digital format on DVD for @ nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99709-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are v\ewuh\e online at the website in Adobe Acrobat .PDF
file form.
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RADIOMETRICS

The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S00 gamma—ray
spectrameter. I was configured with 16.5L (1024 cubic inches) of
main (downward) Nal crystol detector, and 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Sinqular Value Decomposition to the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), total radioactivity (400—2815 keV) and cosmic
radiation (3000->6000 keV). Counts fram the radon detector were
recorded in the rodon window (1660—1860 keV). The rodon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the data were corrected for
spectral interferences, changes in temperature, 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 a minimum curvature technique.
All grids were then resampled from the 100 m cell size down to o
25 m cell size to produce the maps and final grids contained in
this publication.
Intarnational Atomic Enargy Agancy, 1981, Airborna Gamma Roy Spectromstar
rieyma. Tathmical Repart 323, Internatianal Aterric. Energy Agepcy, Vienna

URANIUM / POTASSIUM (eU/K)

Measured radioelement cancentrations for uramium and
potassium will vary sympathetically with variations in soil
thickness and moisture content. The ratio parameter
isolates areas of enrichment of one radioelement
relative to another.

A blank region indicates an area where the summed
concentrations fall below threshalds required for o
meaningful calculation of the ratio

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture os part of the Alaska Strotegic and Critical
Minerals Assessment project, which is port of the
Alaska Airborne Geophysical and Geological Mineral
Inventory Program.

Al data and maps produced to date from this survey
are ovallable in digitol format on DVD for o nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.olaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable orline ot the website in Adobe Acrobat .PDF
file format
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A Novatel OEM4—G2L Glabal Positioning Syst

spheroid, 1927 North American datum using a
central meridian (CM) of 153", a north constant
of O and an east constant of 500,000. Positional
accuracy of the presented data is better than
1 with respect to the UTM garid

PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES

by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

RADIOMETRICS

The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S00 gamma—ray
spectrameter. I was configured with 16.5L (1024 cubic inches) of
main (downward) Nal crystol detector, and 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Sinqular Value Decomposition to the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), total radioactivity (400—2815 keV) and cosmic
radiation (3000->6000 keV). Counts fram the radon detector were
recorded in the rodon window (1660—1860 keV). The rodon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the data were corrected for
spectral interferences, changes in temperature, 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 a minimum curvature technique.
All grids were then resampled from the 100 m cell size down to o
25 m cell size to produce the maps and final grids contained in
this publication.
Intarnationol Atormic Enargy Agancy. 1991, Arberna Gomma Roy Spactromatar

Veying. Tethnical Repart. S23, International Atormic Energy Agency, vienna

URANIUM / POTASSIUM (eU/K)
Measured radicelement concentrations for uranium and
potassium will vary sympathetically with variations in soil
thickness and moisture content. The ratio parometer
isolates arcas of enrichment of one radioclement
relative to another.

blank region indicates an area where the summed
concentrations fall below thresholds required for a
meaningful calculation of the ratio.

SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are ovallable in digitol format on DVD for o nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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RADIOMETRICS

The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S00 gamma—ray
spectrameter. I was configured with 16.5L (1024 cubic inches) of
main (downward) Nal crystol detector, and 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Sinqular Value Decomposition to the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), total radioactivity (400—2815 keV) and cosmic
radiation (3000->6000 keV). Counts fram the radon detector were
recorded in the rodon window (1660—1860 keV). The rodon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the data were corrected for
spectral interferences, changes in temperature, 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 a minimum curvature technique.
All grids were then resampled from the 100 m cell size down to o
25 m cell size to produce the maps and final grids contained in
this publication.
Intarnationol Atormic Enargy Agancy. 1991, Arberna Gomma Roy Spactromatar

Veying. Tethnical Repart. S23, International Atormic Energy Agency, vienna

URANIUM / THORIUM (eU/eTh)

Meosured radioelement concentrations for uranium and
thorium will vary sympathetically with variations in soil
thickness and moisture content. The ratio parameter
isolates areas of enrichment of one radioelement
relative to another.

A blank region indicates an area where the summed
concentrations fall below threshalds required for o
meaningful calculation of the ratio
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SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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The geophysical data were acquired with a DIGHEMY
Electromagnetic (EM) system. Radiation Solutions
RS—500

lines at intervals of approximately 3 miles.

A Novatel OEM4—G2L Global Positioning System
was used for navigation. The helicapter position

spheroid, 1927 North
central meridian (CM) of 153", a north constant
of O and on east constant of 500,01
accuracy of the presented data is better than
1 with respect to the UTM garid

PARTS OF THE LIME HILLS AND TYONEK QUADRANGLES

by
Laurel E. Bums, Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc.
2013

RADIOMETRICS

The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S00 gamma—ray
spectrameter. I was configured with 16.5L (1024 cubic inches) of
main (downward) Nal crystol detector, and 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Sinqular Value Decomposition to the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), total radioactivity (400—2815 keV) and cosmic
radiation (3000->6000 keV). Counts fram the radon detector were
recorded in the rodon window (1660—1860 keV). The rodon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the data were corrected for
spectral interferences, changes in temperature, 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 a minimum curvature technique.
All grids were then resampled from the 100 m cell size down to o
25 m cell size to produce the maps and final grids contained in
this publication.
Intarnational Atomic Enargy Agancy, 1981, Airborna Gamma Roy Spectromstar

Slreying. Teehnical Repart. 323, International Atormic Energy Agency, vienna

URANIUM / THORIUM (eU/eTh)

Measured radicelement concentrations for uranium and
thorium will vary sympathetically with variations in soil
thickness and moisture content. The ratio parometer
isolates arcas of enrichment of one radioclement
relative to another.

blank region indicates an area where the summed
concentrations fall below thresholds required for a
meaningful calculation of the ratio.
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SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture os part of the Alaska Strotegic and Critical
Minerals Assessment project, which is port of the
Alaska Airborne Geophysical and Geological Mineral
Inventory Program.

Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable orline ot the website in Adobe Acrobat .PDF
file format
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by
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2013

RADIOMETRICS

The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S00 gamma—ray
spectrameter. I was configured with 16.5L (1024 cubic inches) of
main (downward) Nal crystol detector, and 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Sinqular Value Decomposition to the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), total radioactivity (400—2815 keV) and cosmic
radiation (3000->6000 keV). Counts fram the radon detector were
recorded in the rodon window (1660—1860 keV). The rodon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the data were corrected for
spectral interferences, changes in temperature, 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 a minimum curvature technique.
All grids were then resampled from the 100 m cell size down to o
25 m cell size to produce the maps and final grids contained in
this publication.
Intarnationol Atormic Enargy Agancy. 1991, Arberna Gomma Roy Spactromatar

Veying. Tethnical Repart. S23, International Atormic Energy Agency, vienna

NATURAL AIR ABSORBED DOSE RATE

Raw counts have been converted to radioelement
concentrations, and combined to produce natural air—
absorbed dose rote, so thot the results are independent
of crystal volume and planned survey height. This
facilitates comparisans to other surveys and ground data.
Meosurements are nanograys per hour (nGy/h).
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SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
m dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are available in digital format on DVD for a nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form




ALASKA DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS

GEOPHYSICAL REPORT 2013-

| 158:30° Jsoomime 163°20° Lomoone_15310° 163100 %05500m.¢ 16255
6200 RGWIRZZN T LR T R WIR W T 62100
— ‘ oo
e 2 |
N
o155 |- Howss
— -
2 u)
TN
61°50' [— —or's0"
sssccoom Jsssoaoomss
A SO |
TN
61745’ [~ 4"
stz R 23 iR 22 W | R 22 Wig 21 W EERLET] it
15390° femn 15520° TSm0’ 153007 E 162°55"
rom 3. Geslogeal Surwey Lime Kl C-1, 1058; O-2, 107; -1 1058;
2T Toomek Coo. oo, Bo6. 1936 gundrandies. Assfa.
SCALE 1:63,360 LOCATION INDEX
1 0 1 2 5 4 MLES
1 o 1 2 5 4 5 KILOMETERS
Q
R NATURAL AIR ABSORBED DOSE RATE (nGy/h)
>
e AND DATA CONTOURS
. OF THE MIDDLE STYX SURVEY AREA,
g2
i SOUTHCENTRAL ALASKA
g
ArEROMUTE EAN = gt
SEeuRton, oo

DESCRIPTIVE NOTES

The geophysical data were acquired with a DIGHEMY
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RADIOMETRICS

The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S00 gamma—ray
spectrameter. I was configured with 16.5L (1024 cubic inches) of
main (downward) Nal crystol detector, and 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Sinqular Value Decomposition to the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), total radioactivity (400—2815 keV) and cosmic
radiation (3000->6000 keV). nts from the rodon detector were
recorded in the rodon window (1660—1860 keV). The rodon detection
system was calibrated following methods outlined in IAEA Report 323.
After removal of the background, the data were corrected for
spectral interferences, changes in temperature, 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 a minimum curvature technique.
All grids were then resampled from the 100 m cell size down to o
25 m cell size to produce the maps and final grids contained in
this publication.
Intarnationol Atormic Enargy Agancy. 1991, Arberna Gomma Roy Spactromatar

Veying. Tethnical Repart. S23, International Atormic Energy Agency, vienna

NATURAL AIR ABSORBED DOSE RATE

Raw counts have been converted to radioelement
concentrations, and combined to produce natural air—
absorbed dose rate, so that the results are independent
of crystal volume and planned survey height. This
faciitates. comparisons 1o other surveys and sround data,
Measurements ore nanograys per hour (nGy/h).
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SURVEY HISTORY

This map hos been compiled and drawn under contract
between the State of Alaska, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the current survey are shown in the location
ma dashed lines, survey name, ond dote of
publication. The project was funded by the Alaska_ State
Legisloture oz port of the Alosko Strotegic ond Criticol
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program.

Al data and maps produced to date from this survey
are ovallable in digitol format on DVD for o nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
are viewable oriine ‘ot the webiie In Adobe Acrobot PDF
file form
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DESCRIPTIVE NOTES

The geophysical data were acquired with a DICHEN
Electromagnetic (EM) system, Radiation Solutions
RS—500

50, Hz monitors and video_comera. Flights
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RADIOMETRICS
The gamma—ray spectrometry data were recorded at o 1.0 second
sample rate using a Radiation Solutions RS—S00 gamma—ray
It was configured with 16.8L (1024 cubic inches) of
main (downward) Nal crystol detector, and 4.2L (256 cubic inches)
of upward looking (radon) detector. After application of Noise
Adjusted Sinqular Value Decomposition to the spectra, counts from
the main detector were recorded in five windows corresponding to
thorium (2410—2810 keV), uranium (16601860 keV), potassium
(1370-1570 keV), total radioactivity (400—2815 keV) and cosmic
nts from the rodon detector were
recorded in the rodon window (1660—1860 keV). The radon detection 2o
system was calibrated following methods outlined in IAEA Report 323. .,
After, removal of the background, the data were corrected for
nges in temperature, pressure, and
departures from the planned survey elevation 500 e e dota ol
ndard concentration units which were
interpolated to a 100 m grid using a minimum curvature technique.
All grids were then resampled from the 100 m cell size down to o 20
25 m cell size to produce the maps and final grids contained in  1am
this publication.
ntarnational Atormie Enargy Agancy. 1991,
Veying. Tethnical Repart. S23, International Atormic Energy Agency, vienna
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his map has been compiled and drawn under contract
Detwean the Siote o Koaka, Department of Natural
Resources, Division of Geological & Geophysical Surveys
(DGGS), and Fugro GeoServices, Inc. Airborne
geophysical data for the area were acquired and
processed by Fugro Airborne Surveys Corp. in 2012
and 2013. Previously flown DGGS surveys adjacent
to the curent survey are shown in the location
shed lines, survey name, ond dote of
Dublieation. Tne. projost was funded by the Alaska State
Legisloture o5 part of the Aluska Strategic and Critical
Minerals Assessment praject, which is part of the
Aasks Afborne Geapliyaical ‘and Geological Minerol
Inventory Program
Al data and maps produced to date from this survey
are avalloble In digital format on DVD for o nominal fee
through DGGS, 3354 College Road, Fairbanks, Alaska,
99708-3707, and are downloadable for free from the
DGGS website (www.dggs.alaska.gov/pubs). Maps are
also available on paper through the DGGS office, and
gre viewoble oriine ‘ot the websfte n Adobe Acrobot .PDF
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