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Presenter
Presentation Notes
Alaska Division of Geological & Geophysical Surveys 400 meter (m) line spacing airborne geophysical data covering over 60,000 square kilometers.   These data are electromagnetic and magnetic data.  Some surveys have radiometric data.

Funding Sources:
AGGMI:
Sate funding is from the Alaska Geophysical and Geological Mineral Inventory program (AGGMI) and the Alaska Strategic & Critical Minerals program.
“Federally Funded” has a component of State funding and in some cases local government funding
Infrastructure:
Alaska Gas Pipeline Corridor Geologic Hazards and Resource Evaluation FY2005 Supplemental

Native corporations and private industry have contributed funds for data collection.  

DGGS acknowledges the support of the State legislature, the Alaska Miners Association, Private Industry, and Native Corporations.


Select DGGS

Airborne Published Surveys:

Geophysical | J e ¢ Donlin-Ganes

Survey Locations “SEEEEEEE ¢ Cless

= ‘ NG sl GHRG % Farewell-Styx
 ien e : - % Wrangellia

“s ¥ = <A Fairbanks. == Bonnifield

. McGrath Tok

Glennallen

Anchorage D a
phy .Valdez

Surveys in Progress:
Tok

Tonsina



Presenter
Presentation Notes
Shown Survey Names and Publication Dates:
Bonnifield 2007 (digital re-release soon)
Wrangellia = Wrangellia 2014, Valdez Creek 2004, Southern Delta River 2003, Iron Creek 1998 (digital re-release soon)
Farewell-Styx = Farewell 2014, Middle Styx 2014, East Styx 2014, Styx River 2008 
Donlin-Ganes Creek = “Southern Dishna River, Fox Hills, and Beaver Creek” 2013, Iditarod 2011, Sleetmute 2003, Aniak 2000 
Tonsina (release in early 2015)
Tok (release in early 2015)
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Presenter
Presentation Notes
Shown Survey Names and Publication Dates:
Bonnifield 2007 (re-release soon)
Wrangellia = Wrangellia 2014, Valdez Creek 2004, Southern Delta River 2003, Iron Creek 1998 (re-release soon)
Farewell-Styx = Farewell 2014, Middle Styx 2014, East Styx 2014, Styx River 2008 
Donlin-Ganes Creek = “Southern Dishna River, Fox Hills, and Beaver Creek” 2013, Iditarod 2011, Sleetmute 2003, Aniak 2000 
Tonsina (release in early 2015)
Tok (release in early 2015)
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Presenter
Presentation Notes
Shown Survey Names and Publication Dates:
Donlin-Ganes Creek = “Southern Dishna River, Fox Hills, and Beaver Creek” 2013, Iditarod 2011, Sleetmute 2003, Aniak 2000

Merged grids of all Dolin-Ganes creek area surveys are used.  


Magnetic and 7200 Hz Apparent resistivity maps:

S. Dishna, Iditarod, Beaver Creek, Sleetmute, Aniak, and Fox Hills surveys
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Presenter
Presentation Notes
Resistivity and Magnetic data show different information in this area. Alaska Resource Data File (ARDF) lode mineralization locations are shown.
Magnetic Data Notes:
A vector field that relates to the abundance of magnetic minerals in the subsurface.  Magnetite is a common and highly magnetic mineral that occurs in volcanic rocks, intermediate to mafic intrusions, some metamorphic rocks, and other lithologies. Fill, alteration, sedimentary rocks, and some metamorphic often provide a weak magnetic response. A “positive” magnetic response is indicative of magnetic material with magnetism same direction of Earth’s magnetic field while a “negative” magnetic response indicates material with remanent magnetization opposite the Earth’s magnetic field
Apparent Resistivity data notes:
Low resistivity features (conductors) can be related to faults, alteration, fill, graphite, sulfides, salt water, and more. Intrusions, sandstone, quartzite, some metamorphic rocks, ice, and other lithologies map as high resistivity features (resistors).


Magnetic and 7200 Hz Apparent resistivity maps:

S. Dishna, Iditarod, Beaver Creek, Sleetmute, Aniak, and Fox Hills surveys
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Presenter
Presentation Notes
Three intrusions are outlined in the magnetic and resistivity data.


Magnetic and 7200 Hz Apparent resistivity maps:

S. Dishna, Iditarod, Beaver Creek, Sleetmute, Aniak, and Fox Hills surveys
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Presenter
Presentation Notes
Two areas of volcanic rocks are outlined in the magnetic and resistivity data.


Magnetic and 7200 Hz Apparent resistivity maps:

S. Dishna, Iditarod, Beaver Creek, Sleetmute, Aniak, and Fox Hills surveys
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Presenter
Presentation Notes
The Iditarod-Nixon Fork Fault is drawn on the magnetic and resistivity data.


Resistivity and magnetic data composite map:
S. Dishna, Iditarod, Beaver Creek, Sleetmute, Aniak, and Fox Hills surveys
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Presenter
Presentation Notes
Apparent resistivity map with areas of strong positive and negative magnetic response highlighted by making apparent resistivity 50% transparent over magnetic grid.


Resistivity and magnetic data composite map:
S. Dishna, Iditarod, Beaver Creek, Sleetmute, Aniak, and Fox Hills surveys
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Presenter
Presentation Notes
The right lateral Iditarod-Nixon Fork Fault and smaller faults are labeled.  The USGS reports approximately 90 kilometers (km) of offset in the Iditarod-Nixon Fork Fault. Volcanic rocks A and B have similar magnetic signatures and are offset by 90 km.  Large areas of combined surveys allow for large scale observations and detailed analysis of smaller scale features.  The combination of the magnetic and resistivity data increases our interpretation ability.


Resistivity and magnetic data composite map:
S. Dishna, Iditarod, Beaver Creek, Sleetmute, Aniak, and Fox Hills surveys
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Presenter
Presentation Notes
Clear folds and stratigraphy are visible in the hexagon. Reidel shears are visible inside and outside the rectangle. The oval outlines a release bend and offset of Iditarod-Nixon Fork Fault.


Magnetic data, 80 % data range and local geology, Donlin:
S. Dishna, Iditarod, Beaver Creek, Sleetmute, Aniak, and Fox Hills surveys
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2011
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Presentation Notes
Mapped Donlin Gold dike swarms on inset map.  The mineralized dikes are. The unaltered dikes have negative remnant magnetization. 


Magnetic data, 80 % data range, Donlin:
S. Dishna, Iditarod, Beaver Creek, Sleetmute, Aniak, and Fox Hills surveys

Pit Outline From: Donlin Gold, NI 43-101 Technical Report
on Second Updated Feasibility Study, 18 November 2011


Presenter
Presentation Notes
Unaltered Donlin Gold region dikes not clearly visible in the data as displayed.  The data set as a whole looks good as displayed.


Magnetic data, 20 % data range, Donlin:
S. Dishna, Iditarod, Beaver Creek, Sleetmute, Aniak, and Fox Hills surveys
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Presenter
Presentation Notes
Unaltered Donlin Gold region dikes clearly visible in the data as displayed.  The data set as a whole looses some detail as displayed.  Notice a narrow range of values were used.  It is important to use the actual data to change get the most information from the data.
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Presenter
Presentation Notes
Shown Survey Names and Publication Dates:
Farewell-Styx = Farewell 2014, Middle Styx 2014, East Styx 2014, Styx River 2008 
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Presenter
Presentation Notes
A private mineral company and Cook Inlet Region, Inc. (CIRI) contributed funding for data in this region.  Permission is needed to access any CIRI lands.  The East Styx data were released at 11:30am on November 5th 2014. Magnetic susceptibility data collected in conjunction with geologic mapping will be available with the publication of C-1 geologic data.
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Presenter
Presentation Notes
Intrusive bodies and volcanic rocks are visible at this scale including the regional high related to the Whistler porphyry. Some intrusions have limited magnetic response.  Magnetite hornfel rims of these intrusions can be magnetic. ARDF lode mineralization locations are shown.
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Presenter
Presentation Notes
7200 Hz Apparent Resistivity map.  Select ADRF locations, landmarks, and Lime Hills C-1 1:63,360 Quadrangle are shown.
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Presenter
Presentation Notes
Some intrusions are identified by ovals. The northwest rectangle outlines an area of faulting and dike swarms mapped by Bundtzen et al.  A large fault is labeled.  The alteration around Copper Joe is clearly visible in these data a resistivity low (conductor).  Several faults are visible in the Lime Hills C-1 1:63,360 Quadrangle.  One of these faults leads right into the Copper Joe deposit.
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Presenter
Presentation Notes
No radiometric data for Styx River survey
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Presenter
Presentation Notes
Three intrusive bodies are outlined in the data.  The Styx River survey does not have radiometric data.
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Presentation Notes
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Presenter
Presentation Notes
Two intrusive bodies are outlined by ovals and four areas of faulting are drawn on the data.  Part of the western intrusion has elevated Thorium making this area a possible REE exploration target.  Each data type is sensitive to different physical properties allowing a combined interpretation to be made including pluton classification.




txample data use by Kiska Metals, Copper Joe Project
http://www.kiskametals.com
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Figure 6. Distribution of alteration and mineralization at the Copper Joe prospect. The background
image is Total Magnetic Field from the Alaska State Styx River Geophysical Survey, 2008.


Presenter
Presentation Notes
DGGS magnetic data used as a base layer of an exploration map from Kiska Metals.
http://www.kiskametals.com/i/pdf/Kiska_CopperJoe_ExecutiveSummary_26Jan2014.pdf
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Presenter
Presentation Notes
Millrock Resources Inc. contributed funding towards the Wrangellia survey.

Shown Survey Names and Publication Dates:
Wrangellia = Wrangellia 2014, Valdez Creek 2004 (flown in 1993), Southern Delta River 2003, Iron Creek 1998 (re-release soon)


Magnetic data map: Iron Creek, Valdez Creek,
Southern Delta River
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Presenter
Presentation Notes
Magnetic susceptibility data collected in conjunction with geologic mapping will be available with the publication of
Talkeetna Mountains C-4 STATEMAP 2014.  Additional magnetic susceptibility data are available from reconnaissance mapping in the area.
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Presenter
Presentation Notes
Upper Nikolai can be responsible for Kennecott style mineralization. Inferred magnetic high Ti series Upper Nikolai labeled on the map is mostly under cover.  Outcrop at north east edge of anomaly field checked.  PGE potential lower Nikolai feeders only mapped when serpentinized.  The serpentinized Aplha and Beta are clearly visible.  The mapped Butte Creek feeder is not visible in the magnetic data.  
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Wrangellia magnetic data map:
Apparent left lateral offset zone
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Presenter
Presentation Notes
Apparent left lateral offset zone drawn on magnetic data east of the “Grizzly Bear; Grizzly Butte” ARDF site.
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Presentation Notes
Shown Survey Names and Publication Dates:
Tok (release in early 2015)



Tok Survey:

Airborne Electromagnetic
and Magnetic data

400 m line spacing

30 m terrain clearance
Release Spring 2015

* o . % Peak
DD North and ‘Sotth; VMS
v Zone

a:z’DW-LP, VMS


Presenter
Presentation Notes
These data will be quality data over region with good exploration potential.
The sharp end of ARDF sites to the east of DW-LP indicates the region is under explored.
Tetlin Peak Zone: Indicated & Inferred Resource 10.8 M tonnes/1.12 M oz Au
DW-LP:  Inferred: 14.2 M tons 114 M lbs Cu, 521 M lbs Pb, 1.298 B lbs Zn, 27.2 M oz Ag, 690, 580,000 oz Au
DDS &DDN: Inferred & unclassified 3.5 M tons 89 M lbs Cu, 177 M lbs Pb, 376  M lbs Zn, 10.4 M oz Ag 269,808 oz Au
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Presentation Notes
Shown Survey Names and Publication Dates:
Tonsina (release in early 2015)
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Presenter
Presentation Notes
Strong magnetic signatures of ultramafic PGE source rocks can be seen in the data.  An excellent distribution of hand sample and outcrop petro-physical data with geologic descriptions, including detailed collection of gabbros responsible for mineralization will be available in 2015.
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Presenter
Presentation Notes
Please visit our website for the latest program information.


DGGS Airborne Geophysical Data, Applications, Insights, and Updates; Fall 2014

Abraham Emond, Laurel Burns, and Gina Graham
Alaska Division of Geological & Geophysical Surveys

The Alaska Division of Geological & Geophysical Surveys (DGGS) has collected and published airborne
geophysical data for more than 22,000 square miles of State-owned land in Alaska during the past 21
years. These data are an important asset for mineral exploration, transportation, hydrology, and
environmental monitoring. The effort is part of the State-funded Alaska Geophysical and Geological
Mineral Inventory program (AGGMI), through which DGGS also published geophysical and geological
mapping products that contributed to the discovery of International Tower Hill’s 20-million-ounce
Livengood gold deposit. Recently, Kiska Metal Corp. used the 2008 DGGS Styx River survey to further
their exploration of the Copper Joe project. These examples illustrate the role public-domain data can
play in the exploration community.

DGGS has been able to acquire data more quickly between 2012 and 2014 with additional funding from
the Alaska Strategic & Critical Minerals Program. During the last 13 months, DGGS released data for
seven separate areas: Wrangellia, Farewell, Middle Styx, Southern Dishna River, Fox Hills, Beaver Creek,
and East Styx. The combined area for these surveys is more than 4,000 square miles. Each published
geophysical survey shows geologic features important to mineral exploration. The Wrangellia survey
suggests right-lateral fault movement in the eastern part of the survey area and left-lateral movement
on faults in the southeastern limb of the survey. Folded Kahiltna rocks on both sides of the Iditarod—
Nixon Fork faults, and Riedel (or similar) shears are apparent throughout most of the Iditarod and
Southern Dishna River surveys. The Farewell survey shows multiple N70°E-trending faults subparallel to
the Denali—Farewell fault. A major structure trending N-S is visible in the central portion of the Farewell
survey. East Styx survey data will be discussed during the presentation.

In 2014 DGGS acquired airborne frequency domain electromagnetic data and magnetic data in two
areas. One survey area, centered around the village of Tonsina between Valdez and Glenallen in the
Nelchina mining district, includes copper—nickel—-platinum-group element (PGE) potential hosted in a
mafic—ultramafic (MUM) complex. The second survey is south of Tok and the Alaska Highway in the
eastern Alaska Range in the Tok and Chistochina mining districts. Potential and identified mineralization
in the Tok survey area includes volcanogenic massive sulfide, low-sulfide-quartz gold veins, copper—
molybdenum—gold porphyry systems, and related skarns. MUM-hosted copper—nickel-PGE
mineralization is also possible. Data from the Tonsina and Tok surveys are scheduled to be released in
winter and spring 2015.

DGGS continues to improve access and availability of geophysical data through its website,
http://www.dggs.alaska.gov/. The GeophysWeb spatial and/or keyword search interactive map at
http://maps.dggs.alaska.gov/gp/ makes finding and downloading data fast and efficient. GeophysWeb
continues to improve with the addition of new digital data, more preview images, and improved speed.
Digital data from past surveys will be made available for download on the DGGS publications page and
GeophysWeb. Re-released datasets from Bonnifield and Iron Creek will be available for download by
mid-December.



http://www.dggs.alaska.gov/
http://maps.dggs.alaska.gov/gp/

Additional contributors to the AGGMI program include the U.S. Bureau of Land Management, Native
corporations, and mineral companies. DGGS would like to thank Millrock Resources for contributing
Wrangellia data, and CIRI for providing funds for part of the Farewell geophysical survey.
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