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RICHARDSON ELECTROMAGNETIC AND MAGNETIC AIRBORNE GEOPHYSICAL

SURVEY DATA COMPILATION
Burns, LE.", Graham, G.R.C.', Barefoot, J.D.!, Woods, Rebecca-Ellen’, Dighem, and WGM Inc.

ABSTRACT

The Richardson electromagnetic and magnetic airborne geophysical survey is located in interior Alaska
in the Richardson mining district, about 65 kilometers southeast of Fairbanks, Alaska. Frequency domain
electromagnetic and magnetic data were collected with the DIGHEMY" system in August 1994. A total of
1,094.0 line kilometers were collected covering 400.0 square kilometers. Line spacing was 400 meters (m).
Data were collected 30 m above the ground surface from a helicopter towed sensor platform (“bird”) on a 30
m long line.

PURPOSE

This airborne geophysical survey is part of a program to acquire data on Alaska’s most promising mineral
belts and districts. The information acquired is aimed at catalyzing new private-sector exploration, discovery,
and ultimate development and production. The purpose of the survey was to map the magnetic and
conductive properties of the survey area. The survey area contains several past-producing placer gold mines,
as well as the Democrat lode, Gold Run, and Shamrock intrusion-related gold prospects. Other gold and base-
metal anomalies, altered zones, favorable lithologies, and structural zones are known to exist throughout the
survey area.

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 ASClI 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
grids_ermapper contractor and DGGS Geographically registered gridded data, ER Mapper
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  contractorand DGGS 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. Richardson electromagnetic and magnetic airborne
geophysical survey location shown in interior Alaska (inset).
Richardson survey area shown with adjacent DGGS geophysical
surveys, landmarks, relevant 1:250,000-scale quadrangle boundaries,
mountain ranges, rivers, glaciers, and elevation hillshade.
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Figure 2. Flight path with orthometricimage.
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Figure 3. Simulated magnetic total field grid with orthometric image. The magnetic total field data were produced using digitally
recorded data from a Scintrex cesium CS2 magnetometer. 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) leveled to the tie
line data, (3) the regional variation (IGRF gradient, 1985, updated to August 1994) was removed from the leveled magnetic data, (4)
a constant value of approximately 57,000 nT was added to all data, and (5) interpolated onto a regular 100 m grid using a modified
Akima (1970) technique.
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Figure 4. Calculated first vertical derivative grid with orthometric image. The first vertical derivative grid was calculated from the
diurnally-corrected, IGRF-corrected total magnetic field grid using a FFT base frequency domain filtering algorithm. The resulting first
vertical derivative grid provides better definition and resolution of near- surface magnetic units and helps to identify weak magnetic
features that may not be evident on the total field data.
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Figure 5. Analytic signal grid with orthometric image. Analytic signal is the total amplitude of all directions of magnetic gradient
calculated from the sum of the squares of the three orthogonal gradients. Mapped highs in the calculated analytic signal of magnetic
parameter locate the anomalous source body edges and corners (such as contacts, fault/shear zones, etc.). Analytic signal maxima
are located directly over faults and contacts, regardless of structural dip, and independent of the direction of the induced and/or
remanent magnetizations.
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Figure 6. 56,000 Hz coplanar apparent resistivity grid with orthometric image. The DIGHEMY EM system measured inphase and

quadrature components at five frequencies. Two vertical coaxial coil-pairs operated at 900 and 5,000 Hz while three horizontal
coplanar coil-pairs operated at 900, 7,200, and 56,000 Hz. EM data were sampled at 0.1 second intervals. The EM system responds to

bedrock conductors, conductive overburden, and cultural sources. Apparent resistivity is generated from the inphase and quadrature
component of the coplanar 56,000 Hz using the pseudo-layer half space model. The data were interpolated onto a regular 100 m grid
using a modified Akima (1970) technique.
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Figure 7. 7,200 Hz coplanar apparent resistivity grid with orthometric image. The DIGHEMY EM system measured inphase and
quadrature components at five frequencies. Two vertical coaxial coil-pairs operated at 900 and 5,000 Hz while three horizontal
coplanar coil-pairs operated at 900, 7,200, and 56,000 Hz. EM data were sampled at 0.1 second intervals. The EM system responds to
bedrock conductors, conductive overburden, and cultural sources. Apparent resistivity is generated from the inphase and quadrature
component of the coplanar 7,200 Hz using the pseudo-layer half space model. The data were interpolated onto a regular 100 m grid
using a modified Akima (1970) technique.
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Figure 8. 900 Hz coplanar apparent resistivity grid with orthometric image. The DIGHEM" EM system measured inphase and
quadrature components at five frequencies. Two vertical coaxial coil-pairs operated at 900 and 5,000 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 100 m grid
using a modified Akima (1970) 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/10.14509/30261

Map Title Description

richardson_sim_magtf_topo_map.pdf simulated magnetic total field grid with topographic base map

simulated magnetic total field grid and contours with public land survey

richardson_sim_magtf_contours_plss_map.pdf system base layer

richardson_res7200hz_topo_map.pdf 7,200 Hz apparent resistivity grid with topographic base map

7,200 Hz apparent resistivity grid with data contours and public land survey

richardson_res7200hz_contours_plss_map.pdf system base layer

richardson_res900hz_topo_map.pdf 900 Hz apparent resistivity grid with topographic base map

900 Hz apparent resistivity grid with data contours and public land survey

richardson_res900hz_contours_plss_map.pdf system base layer
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DESCRIPTIVE NOTES

The geophysicol doto vere ocquired with o DIGHEM”
Electromagnetic (EM) system, o Seintrex cesium CS2
magnetometer, and @ Herz VLF system installed in an
AS350B:

fignt Tines of Inkervels of Gpproximately thrce milds:

A Sercel_Real—Time Differential Global Positioning
System (RT-DGPS) was_used for both navigation and
flight path recovery. The helicopter position wos
erived every 0.5 seconds using real—time differential
positioning to a relative accuracy of better than 10 m.
Fiight pain positions wero projected onto the Clark
1866 (UTM) spheroid, 1927 North American datum using
a Central Meridian (CM) of 147, a north constant of 0
and an cast constant of 500,000. Pesitional accuracy
of the presented data is better than 10 m with respest
to the UTM grid.

RESISTIVITY

The DIGHEM' EM system measured inphose and quadrature
components at five frequencies. Two vertical coaxial
coil—pcits operated ot 900 and 5000 Hz while three
horizontal coplanar coil—pairs operated at 90 0 and
56,000 Hz. EM doto were sompled of 0.1 second intervols.

the coplanar 7200 Hz using the pseudo-layer heif space
model.” The data were inierpoloted onta o reguiar 100 m
grid using @ modified Akima (1970) technique.
Aima, H.1870, A nay. method of ntar
s i ot
e erine

i and amooth curva fitting
oot e gasesiin of
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7200 Hz COPLANAR APPARENT RESISTIVITY
OF THE RICHARDSON MINING DISTRICT,
INTERIOR ALASKA

PARTS OF BIG DELTA QUADRANGLE
by RESISTIVITY CONTOURS
Laurel E. Burns, Fugro Alrbome Surveys Corp., and Stevens Corp. 1000
2004 R

LOCATION INDEX

SURVEY HISTORY

map has been compiled and drawn under contract
betwesn the State of Alaska, Depariment of Natural
Resources, Diviion of Gedlogical & Geoprysical Surveys,
G Stevens Exploration Managerment. Corp The
mep wes produced by Fusro “Nrtborme Surveys and

150
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100

Contaurs in shm-m at 10 intervals per decade

.......... resistivity low

he corlier full color version releosed by
B3 T2 Toas Abarme geoptycol dote. for the ey
yore asqured and prosessed n 1894 under conlract
between DGGS and WGM, Mining and Geologicol
Bonaiitants, inc. Tre aubeontiastor seauiring and
processing fhe data was DIGHEN, a civison of CCG
Cana: ther_products from this survey ore
cvgiionle from D3GS, 3554 Golege Roos.” Fairsare,
Alosko, 99709-3707.
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DESCRIPTIVE NOTES

The geophysicol dota were ocquired with a DIGHEMY
Electromagnetic (EM) system, o Seintrex cesium CS2
magnetometer, and o Herz VLF system installed in on
RS3505-1 Sauirel helicopter. In”addiion, the. survey
recorded_data from o radar altimeter, GPS navigation
system, 50/60 Hz monitors and video comero. _Flights
were_performed ot o mean terrain cleorance of 200 feet
glong survey_fight lines with o spacing of o quarter

mile. Tie lines were flown perpendicular to the
mgm Tincs at ‘ntervats of Gpproximetely three miles:

erel Regl-Time Differentiol Global Posiioning
Sycton (AT BGPE) was yad oz both roviggtion and
flight path recovery. The hslicopter po

dertved every 0.3 seconds uaing real-tme aitrerential
positioning to o relotive oceuracy of better thon 10 m
Pight path positions  wers projected. onto. the Clark
AN Ration 1927 North American datu Using
a Central Meridian (CM) of 147", a north constant of O
and an east. constant of 500,000,  Posiional dccuracy
of 1he presented data fe better than 10.m Wit respect
to the UTM grid

RESISTIVITY

The DIGHEM EM system measured inphase and quadrature
companents ot flue frequencies. Two vertical cooxal
Coil—pairs operated ot 800 ond 5000 Hz whie three
nefzenial copanar col—pal's operaied ai 900, 7200 and
 sampled at 0.1 second intervale.
B Tyetem' respanis 4o bebreck conducior onucie
overburden, and cullural sources. Apparent resistiity s
generoted from the inphase and_quadrature c
fhe coplanor 800 Hz using the pseuda-layer half space
model. The data were interpolated onto a reqular
grid using o modified Akima (1870) technique.

T L e Sroceairest dmurn of he Asseciaton o
Computing Machinary. v. 17, o % 5585602

s RICHARDSON
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CONTOUR PTERYAL 60 FEET
DU AN SEh LVEL

900 Hz COPLANAR APPARENT RESISTIVITY
OF THE RICHARDSON MINING DISTRICT,

INTERIOR ALASKA

PARTS OF BIG DELTA QUADRANGLE

by
Laurel E. Bums, Fwnmmsumcwpzﬁa‘mdsmwummc».

TRKimaTOn, 1575

LOCATION INDEX

SURVEY HISTORY

The map hos been compiled ond drown under cantract
bstween the State of Alaska, Department of Natural
Reseurces, Divsion of Geologisal & Ceopiysicsl Survee,
and Stevens Exploration Menagement Corp. Th
was produced by Fugro Arborne. Surveys ond
Sipercedes. the-cotier full ‘olor version relesbed by
DGSS n 1985, Arborne geopysical data for the ares
vere osauired ond processed n nder contract
Seheen B EGS ot Wi Mining. ond Geolagicol
Consultants, Inc, The subGontracior acauiing and
pracessing ihe dato wos DIGHEM, o divi
Bnga Bk Other. praducta frem. thia- suriay are
ovailable from DGGS, 3354 College Rood, Foirbanks,
Alosko, 99709-3707.
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DESCRIPTIVE NOTES

The geophysicol dato were oacquired with o DIGHEM
Electiomagnetic (EM) system a Seintrex cesium CS2
magetomater, and a_tierz Vi system instalied 1 an

BT Squitrel nelicopter. In” addtion. the surve
rebore_dota jor_altimeter, GPS_novigation

system, 5 o

were parformed at a mean terrain clearance of 200 feel
dlong  survey fight ines with o spacing of a”quarter
of o mile. Tie lines were fl erpendiculor to the

Tight Tines ot interals of Gppreximetely three miles.

2 Seree) Real_Time pifferential Global Positaning
System (RI-DGPS)"was yecd.for beth novigaiion and
flight path recavery. helicopter pasition wa
ived every 05 setonds using real-time cifferentiol
positioning to a relative u:cumty uf better than 10 m.

and an east constant of 500,000, Positional accuracy
of the presented data is bettér than 10 m with respect
to the UTM grid.

RESISTIVITY
The DIGHEM" £ system measured inphase ond quacroturs

second intervols

Apporent resistity iz
generoted from the inphase and quodrature component of
iz using the pseudo-layer half space
model. The dota were interpolated onto o requiar 100 m
arid using a modified Akima (1970) techniaue.
Adma, H.1970, A new mathod o Int
goved i proca
Sampuing Macnin

fon ond amooth curva fiting
me LR depoaion £

900 Hz COPLANAR APPARENT RESISTIVITY
OF THE RICHARDSON MINING DISTRICT,
INTERIOR ALASKA

PARTS OF BIG DELTA QUADRANGLE

RESISTIVITY CONTOURS

by
Laurel E. Bums, Fugro Alrbome Surveys Corp., and Stevens Comp.
2004

100

Contours in ohm-m at 10 intervals per decade

resistivity low

LOCATION INDEX

SURVEY HISTORY

The map hos been compiled and drown under contract
between the State of Alaska, Department of Natural
esources, Division of Geological & Geophysical Surveys,
nd Stavens Exploration Managerment, Gorp. The

supercedes the earlier full color leas:
DGGS in 1995. Arrborne geophysicol dota for the area
wers acquired and procsssed in 1994 under contract
between DGGS and WGM, Mining and Geological
Cansulignts, Inc, The subsontrastor oo
processing the data was DIGHEM, a divis

ther products from this survey are
availoble from DGGS, 3354 College Road, Fairbanks,
Alaska, 99709-3707.
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