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ALLUVIAL PLACER DEPOSITS AND PLATE TECTONICS 

Paul Metz 

Professor of Geological Engineering 

College of Engineering and Mines, University of Alaska Fairbanks 

 

Alluvial placer gold deposits have been mined since antiquity in many parts of the globe.  The giant alluvial placer 

mining districts contain gravel deposits that range in age from Tertiary to Quaternary.  During the mineral 

assessment of four interior Alaska placer mining districts in the early 1980 (Interior Alaska Mining District 

Project) the geomorphology of the districts including stream drainage patterns was examined. Anomalous stream 

drainage patterns were compared with historic gold production.  The Fairbanks, Circle, Livengood, and 

Richardson Mining Districts have been past placer gold producing areas and are also areas of active seismicity.  

Streams respond to active uplift by increasing rates of three processes: headward migration, downcuting of the 

stream channel sediments or bedrock, and lateral migration.  The stream channels respond to subsidence through 

aggregation of sediments.   These channel process resort and re-deposit sediments and thus provide the energy 

for placer formation.  Examination of stream channel morphology from topographic maps, aerial photography, 

and satellite imagery is a valuable tool for the first stage of alluvial placer assessment.  Examples of the 

methodology are given in several other historic mining districts in Alaska and elsewhere. 

 
SPECTRAL GEOLOGY OF THE FORT KNOX GOLD DEPOSIT 

David Levine (speaker) and David Poole 

Kinross Fort Knox. PO BOX 7372 Fairbanks, AK 99707 

 

Fort Knox is a low-grade gold deposit, hosted in a Late Cretaceous, granite pluton.  The key characteristics are a 

low sulfide content, association of gold and bismuth, and strong structural control.  The Fort Knox pluton lacks 

extensive alteration, or a porphyry-like zonation.  Alteration is on discrete fracture selvages, which are arrayed 

within deposit-scale shears, striking SE, and dipping moderately SW.  After more than 20 years of exploration 

and mining history Fort Knox is well understood.  However, efforts to realistically model alteration in 3D were 

hampered by length-biased drillhole logging and overreliance on reverse circulation (RC) drilling.  The 

Exploration Team updated logging to remove scaling problems, and capture digital structural data.  With these 

methods, exploration geologists logged 100,000 feet of new core and re-logged 80,000 feet of historical core. 

 

In order to improve our alteration logging, we undertook a spectral geology study in-parallel with the logging 

effort.  The study methods focused at several scales.  An ASD TerraSpec, a portable infrared mineral 

spectrometer, was used to collect spot measurements.  ALS Minerals collected spectra for interval assay samples 

submitted in 2017.  Author, David Levine, collected and interpreted over 17,000 spectra from historic RC chip  

trays.  SpecTIR, LLC conducted hyperspectral mapping of the mine high walls and dig faces.  This resulted in 

over 30,000 ASD spectra and over 5.5 square kilometers of hyperspectral pit wall scans at 1-meter resolution. 
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We conclude four clay mineral species are characteristic of Fort Knox hydrothermal alteration: illite, chlorite, 

montmorillonite, and kaolinite.  Elevated illite composition is a definitive indicator of gold mineralization and 

alteration at Fort Knox.  ASD TerraSpec is a useful tool for logging alteration on dry RC drill cuttings.  Because 

of the superfluity of chlorite, atmospheric distortion, and the small scale of the gold mineralization-related illite 

feature, hyperspectral imaging had less utility.  However, the work confirmed the spectral interpretations and the 

360° mosaicked highwall images (Figure 1) highlighted multiple generations of shearing, useful for structural 

modeling.  Recording exploration data at multiple scales is critical to building realistic digital models that relate 

to geologic observation. 

 

 

 

Figure 1. Fort Knox high-wall hyperspectral images.   

Various structures highlighted by differences in mineralogy.   

A. natural color RGB                 B. illite-chlorite-kaolinite mixtures                   C. clay mineralogy 
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NORTHEASTERN TANACROSS GEOLOGICAL MAPPING, ALASKA 

Alicja Wypych1 (speaker), Melanie B. Werdon, Jennifer E. Athey, Alec C. Lockett, Travis J. Naibert, Karri R. 

Sicard, Evan Twelker, and Amanda L. Willingham 

Alaska Division of Geological & Geophysical Surveys; 1alicja.wypych@alaska.gov 

In June 2017, as part of our NE Tanacross project, Alaska Division of Geological & Geophysical Surveys (DGGS) 

geologists carried out helicopter-supported geologic mapping and sampling in the Tanacross D-1 and parts of C-

1 and D-2 quadrangles. We present our preliminary 1:63,360-scale geologic map of the region, detailed mapping 

of the Pika and Fishhook prospects, and the results of geochemical sampling. 

The NE Tanacross project area lies ~15 miles southeast of Chicken, Alaska, adjacent to the Alaska-Canada border. 

It contains the Pika, Fishhook, and Baggage mineral occurrences, as well as current industry exploration projects 

at the Taurus and Bluff Cu-Mo-Au porphyry deposits, and multiple placer operations on Liberty Creek. 

Reconnaissance, 1:250,000-scale, USGS mapping (Foster, 1970; Wilson and others, 2015) provides a general 

guide to the area’s geology but lacks sufficient geologic and structural detail to guide industry mineral exploration 

efforts. Recent geophysical-lineament analysis, combined with mapped structures in Yukon, indicate northeast- 

and northwest-trending, high-angle faults control the location of Late Cretaceous to Tertiary mineralized porphyry 

systems in the Tanacross Quadrangle of Alaska, and in the Yukon (Sánchez and others, 2014). Recent detailed 

geologic mapping in the adjacent Eagle A-1 and A-2 quadrangles (Szumigala and others, 2002; Werdon and 

others, 2001), as well as DGGS airborne geophysical data (Burns and others, 2011), indicates the NE Tanacross 

area is more geologically and structurally complex than shown on regional maps. The lack of detailed geologic 

mapping, high mineral potential, current industry interest, and interpretations of newly published geophysical 

data prompted the DGGS Mineral Resources section to work in this area. 

The NE Tanacross project area is underlain by two major geologic assemblages: the Fortymile assemblage in the 

north and the Lake George assemblage in the south. DGGS geologists began documenting the stratigraphic 

framework for the two assemblages in 2017, and an additional four weeks of detailed field work is planned for 

summer 2018. 

The Devonian to Mississippian Lake George metamorphic assemblage is composed of paragneiss and interlayered 

massive quartzite and semischist, which are heavily intruded by two types of meta-granites (orthogneiss and 

augen gneiss) and metabasalts. These metamorphic rocks are intruded by Late Cretaceous to Early Tertiary 

granodioritic porphyries, and spatially associated andesite hypabyssal dikes and lava flows, gabbro, and granites, 

as well as Quaternary basalt at Prindle Volcano. This young igneous activity is localized along high-angle fault 

zones. Porphyritic intrusions are mineralized at Pika, Fishhook, Bluff, and Taurus. DGGS samples collected at 

Fishhook contain up to 2.15 ppm Au (17MBW119), and a sample from nearby Pika Canyon contains 4,420 ppm  
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Ag and more than 30% Pb (17MLW002) (Wypych and others, 2017). Intrusions and adjacent wall rocks are 

commonly altered to white mica. 

The Devonian to Mississippian Fortymile metamorphic assemblage is characterized by widespread quartzite, 

chloritic schist, and paragneiss. These metasediments are interlayered with amphibolite lenses and are intruded 

by Early Tertiary andesite in the NE Tanacross area. The Fortymile assemblage is interpreted to be thrust over 

the Lake George assemblage in the Late Triassic to Early Jurassic (Dusel-Bacon and others, 2006). 

The region is cut by numerous NE-striking, high-angle, oblique normal faults with generally sinistral sense of 

movement; they cut through the older, low-angle, thrust-fault boundary between the Lake George and Fortymile 

assemblages. Less pervasive NW- and E–W-striking, high-angle faults also cut the region. 

References:  

Burns, L.E., Fugro Airborne Survey Corp., and Fugro GeoServices Inc., 2011, Ladue survey area: Magnetic and electromagnetic line, 

grid, and vector data and Maps, Fortymile mining district, Tanacross Quadrangle, eastern Alaska: Alaska Division of Geological 

& Geophysical Surveys Geophysical Report 2011-1, 26 sheets, scale 1:63,360. http://doi.org/10.14509/22562. 

Dusel-Bacon, C., Hopkins, M.J., Mortensen, J.K., Dashevsky, S.S., Bressler, J.R., and Day, W.C., 2006, Paleozoic tectonic and 

metallogenic evolution of the pericratonic rocks of east-central Alaska and adjacent Yukon: in Colpron, Maurice & Nelson J.L., 

eds., Paleozoic Evolution and Metallogeny of Pericratonic Terranes at the Ancient Pacific Margin of North America, Canadian 

and Alaskan Cordillera: Geological Association of Canada, Special Paper 45, p. 25–74. 

Foster, H.L., 1970, Reconnaissance Geologic Map of the Tanacross Quadrangle, Alaska: U.S. Geological Survey Miscellaneous 

Geologic Investigations Map 593, 1 sheet, scale 1:250,000. 

Sánchez, M.G., Allan, M.M., Hart, C.J.R., and Mortensen, J.K., 2014, Extracting ore-deposit-controlling structures from 

aeromagnetic, gravimetric, topographic, and regional geologic data in western Yukon and eastern Alaska: Interpretation, v. 2, 

no. 4, p. SJ75-SJ102. 

Szumigala, D.J., Newberry, R.J., Werdon, M.B., Athey, J.E., Stevens, D.A.S.P., Flynn, R.L., Clautice, K.H., and Craw, P.A., 2002, 

Geologic Map of the Eagle A-1 Quadrangle, Fortymile Mining District, Alaska:, accessed at Alaska Division of Geological & 

Geophysical Surveys Preliminary Interpretive Report 2002-1A, 1 sheet, scale 1:63,360 http://doi.org/10.14509/2863. 

Werdon, M.B., Newberry, R.J., Szumigala, D.J., and Pinney, D.S., 2001, Geologic Map of the Eagle A-2 Quadrangle, Fortymile 

Mining District, Alaska:, accessed at Alaska Division of Geological & Geophysical Surveys Preliminary Interpretive Report 

2001-3A, 1 sheet, scale 1:63,360 http://doi.org/10.14509/2669. 

Wilson, F.H., Hults, C.P., Mull, C.G., and Karl, S.M., 2015, Geologic map of Alaska: U.S. Geological Survey Scientific 

Investigations Map 3340, 197 p., 2 sheets, scale 1:1,584,000. 

Wypych, A., Twelker, E., Athey, J.E., Lockett, A.C., Naibert, T.J., Sicard, K.R., Werdon, M.B., and Willingham, A.L., 2017, Major-

oxide and trace-element geochemical data from rocks collected in the Tanacross C-1, D-1, and D-2 quadrangles, Alaska in 2017: 

Division of Geological & Geophysical Surveys Raw Data File 2017-10, 4 p. http://doi.org/10.14509/29778. 
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DGGS INVESTIGATIONS OF GOLD PROSPECTS IN THE TOK RIVER AREA,  

EASTERN ALASKA 

Evan Twelker (speaker), Rainer Newberry, Alicja Wypych, Karri Sicard, and Travis Naibert 

1Alaska Division of Geologic & Geophysical Surveys, 2Department of Geoscience, University of Alaska 

Fairbanks 

During 2015 and 2016, as part of the Tok River geologic mapping project, geologists with the Alaska Division 

of Geological & Geophysical Surveys investigated several gold-bearing prospects (fig. 1) with a range of styles, 

ages, and apparent genetic models. These include a ‘porphyry-type’ gold-copper-silver prospect clearly associated 

with a Late Cretaceous intrusive stock (Hona prospect); structurally controlled, gold-bearing quartz vein prospects 

ambiguously associated with dikes of early Tertiary(?) age (including the Low prospect); and gold-bearing quartz-

sulfide vein prospects with no known associated intrusive rocks (including the Shalosky prospect). 

The Hona prospect is associated with a multiphase hypabyssal intrusive stock (Sicard and others, 2017) emplaced 

in quartzite and siliceous schist. The stock consists of fine- to medium-grained phaneritic granodiorite intruded 

by aphanitic granodiorite porphyry, which also forms the matrix of locally developed magmatic breccias. 

Mineralization appears to be preferentially hosted within the porphyry phase and adjacent country rocks rather 

than within the phaneritic granodiorite. It comprises both quartz-sulfide veinlets (sometimes vuggy) and 

disseminated sulfides; both styles of mineralization occur in the porphyritic intrusion and in the country rock. 

Total sulfide content ranges from trace to 5 percent. Within the porphyritic intrusion, sulfides include 

chalcopyrite, pyrrhotite, and local molybdenite. In the country rocks, veinlet and disseminated sulfides include 

pyrite, pyrrhotite, chalcopyrite, and local arsenopyrite. 

Potassic alteration is locally developed near the northern contact of the Hona stock; this occurs as patchy to locally 

pervasive, very fine-grained secondary biotite in the magmatic breccia, and as local bands of K-feldspar 

replacement in schistose country rock. Sodic alteration also occurs locally as vein selvages and replacements of 

schist. Both alteration types are associated with chalcopyrite and gold. More spatially extensive (but poorly 

mineralized) alteration assemblages include silicification, sericitization, and replacement of mafic minerals by 

pyrrhotite. 

The Hona stock (71-76 Ma; Benowitz and others, 2017) is similar in age to the intrusions (69 Ma), and skarn 

amphibole (69-72 Ma) at the Peak gold-copper-silver deposit on the Tetlin property, 16 miles to the east (Illig, 

2015). Major- and trace-element compositions of the Hona stock and coeval intrusive rocks at Tetlin are closely 

similar. Other similarities between the Hona prospect and Peak deposit include their economically important 

elements and sulfide mineralogy. The most prominent difference is that Peak is a distal skarn (Illig, 2015), 

whereas Hona is hosted by intrusive rocks and adjacent non-calcareous schist. 
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The Low prospect (fig.1; Rhyolite Resources, 2015) consists of gold ± arsenopyrite mineralization associated 

with brecciated, veined, faulted, and altered metamorphic rocks proximal to a series of dikes that dip steeply to 

the west. At least two different types of dikes are present: biotite-bearing mafic dikes and quartz-feldspar porphyry  

dikes. Both may be either mineralized or barren, and we interpret them to be pre- to syn-mineralization in timing. 

Alteration at the prospect is dominated by ferroan dolomite and may also include sericite and clay minerals. 

Biotite-bearing mafic dikes, such as those found at the Low prospect, are part of a series of mostly northeast-

trending, steeply dipping dikes of similar composition mapped by DGGS in the Dry Tok Creek area (Sicard and 

others, 2017). One such dike yielded an 40Ar/39Ar biotite plateau age of 58.4 ± 0.2 Ma (Benowitz and others, 

2017), thus we interpret gold mineralization at the Low prospect to be late Paleocene to Eocene in age. 

The Shalosky prospect is a 5- to 35-meters-thick, shear-type quartz vein (Rhyolite Resources, 2015). Gold 

mineralization is accompanied by arsenopyrite, pyrite, and locally stibnite; alteration includes silicification, 

sericitization of metamorphic micas, and albitization. The dip of the vein is sub-vertical, and the strike is east-

northeast, parallel to the trend of faults mapped in Tok River area. 

The age of mineralization at Shalosky is loosely constrained by partially reset metamorphic white mica from a 

wall rock inclusion within the vein. The lowest temperature fraction of the 40Ar/39Ar spectrum yielded an age of 

83 Ma (Benowitz and others, 2017), which we interpret to be the maximum age of mineralization.  
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Figure 1. Overview of gold-bearing prospects in the DGGS Tok River map area. White stars indicate prospects 

mentioned in this abstract. Heavy black lines are faults. Late Cretaceous intrusions (labeled “Ki”) are shown in 

dark gray. 

 

References cited 

Benowitz, J.A., Sicard, K.R., Naibert, T.J., and Layer, P.W., 2017, 40Ar/39Ar data from the Tok River area, 

Tanacross A-5 and A-6 quadrangles and adjoining areas, eastern Alaska Range: Alaska Division of 

Geological & Geophysical Surveys Raw Data File 2017-5, 26 p. http://doi.org/10.14509/29727 

Illig, P.E., 2015, Geology and origins of the Peak gold-copper-silver skarn deposit, Tok, Alaska: University of 

Alaska Fairbanks, M.S. thesis, 153 p. 

Rhyolite Resources Ltd., 2015, Rhyolite Resources Corporate Presentation:  

http://www.rhyoliteresources.com/i/pdf/CorporatePresentationMar31,2017.pdf (as of March 9, 2018). 

Sicard, K.R., Naibert, T.J., Hubbard, T.D., Twelker, Evan, Wypych, Alicja, Werdon, M.B., Willingham, A.L., 

Gillis, R.J., Lande, L.L., and Newberry, R.J., 2017, Geologic map of the Tok River area, Tanacross A-5 

and A-6 quadrangles, eastern Alaska Range, Alaska: Alaska Division of Geological & Geophysical 

Surveys Preliminary Interpretive Report 2017-3, 15 p., 1 sheet, scale 1:63,360. 
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 ZAREMBO ISLAND PROJECT 2018 UPDATE; WRANGELL DISTRICT, 

SOUTHEASTERN ALASKA 

Mark S. Robinson 

Zarembo Minerals Co., email: mark.robinson1950@gmail.com  
 

The Frenchie Au, Ag, Zn, Pb VMS prospect is located on 

Zarembo Island 15 miles (24 kilometers) west of Wrangell 

Alaska and is hosted in rocks of the Late Triassic Hyd 

Group. Hyd Group rocks on Zarembo are part of the 

Admiralty subterrane of the Alexander terrane. The 

Alexander terrane in southeastern Alaska is important 

because it hosts Heclas’ world-class Greens Creek mine 

on Admiralty Island, the Windy Craggy deposit in B.C, 

Constantine Metal Resources’ Palmer VMS deposit near 

Haines, and Heatherdale Resources’ Niblack massive 

sulfide deposit on Prince of Wales Island.  

Alexander Terrane rocks on Zarembo Island are dominated by black and dark-brown shale / argillite, minor 

tuffaceous and calcareous sediments, coarse-grained conglomerates and mixed volcanic rocks. The rock package 

was most likely deposited in a restricted shale basin in a back-arc setting much like is proposed for the Greens 

Creek deposit. Basin development and subsequent basin collapse resulted in complex mixing of sedimentary 

facies, volcanic rocks and massive sulfides.  

The basal section of the sulfide zone at the Frenchie prospect on Zarembo contains five feet (1.5 meters) of 

massive pyrite (sulfides > 75%), and an eight foot-thick (2.4 meters) section of semi-massive sulfide grading up 

to 4.8% zinc, 1% lead, and 2 grams gold per ton. (figure 1). West of the main exposure at Frenchie a 6 foot (2 

meter) thick section of altered shale / argillite or tuff near the base of the sulfide zone grades 20 grams per ton 

GOLD. (figures 2 and 3), and rests on a distinctive muscovite phyllite. The entire package of mineralized rock 

consists of 16.5 feet (5.4 meters) containing 4.36 grams per ton GOLD. The sulfide-bearing section at Frenchie 

is highly conductive and magnetic, and is outlined by a helicopter airmag and electromagnetic (HEM) survey 

conducted by DGGS and the BLM in 1996. Recent 3d inversion modelling of the HEM and airmag data (figures 

4 and 5) suggests that the conductive and magnetic zones plunge to the southeast (figure 5) and are present in the 

subsurface. Soil geochemistry along the same trend suggests that mineralization is present. 3d inversion depth 

sections of helicopter- electromagnetic and magnetic data suggests that the mineralized zone that hosts Frenchie 

is over 12,000 feet long. 
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Figure 1: Frenchie mineralization at the discovery outcrop is hosted in rocks of the Late Triassic Hyd Group. 

Hyd Group rocks at Frenchie are a complex mixture of brown and black shale, dark gray and black cherty argillite 

and minor calcareous sediments. The mineralized section at Frenchie consists of a 5 foot thick layer of massive 

pyrite that is overlain by 5 feet of semi massive sulfide grading up to 4.8% zinc, minor lead and containing 2 gram 

per ton gold. Overlying the massive and semi- massive sulfide is a zone of variably altered and silicified shale 

and argillite breccia.  
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 Figure 2. West of the 

discovery outcrop at 

Frenchie, is a 

mineralized exposure 

that contains a 5.02 

meter thick section of 

semi-massive sulfide 

grading 2.5% zinc, 0.2 

% lead and 4.36 grams 

per ton gold. The base 

of the mineralized 

zone contains a 2 

meter (6 feet) thick 

zone grading 20 grams 

per ton gold.  

 

    

      

   

 Figure 3. On North side of Frenchie 

Creek is a good exposure of semi -

massive sulfide consisting of 4.11 

meters grading 1 GPT Gold, 2.5% Zn, 

and .2% Pb. The exposure also 

contains the 1-meter thick zone 

grading 11 GPT Gold described in 

figure 2.  
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Figure 4. Geologic map of the Frenchie Prospect area.  

Note the location of Frenchie and the distribution rocks of the Hyd Group (Triassic) and Cannery Formation. 

(Permian). Image also contains Dighem electromagnetic picks.  
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Figure 5. Reconnaissance geological map of the Frenchie prospect area with a superimposed (draped) 3d 

inversion model (Condor Consulting 2017) of the electromagnetic zones associated with the Frenchie prospect, 

Hyd Group (GREEN), and Cannery Formation (PINK) rocks. Note the main conductive zone containing Frenchie, 

is at least 4 Kilometers long. Other conductive zones are evidenced on this map, and in the geophysical models. 

 
 

USIBELLI COAL MINE TURNS 75! 

Fred W. Wallis, P.E.,P.Eng. 

V.P. Engineering, Usibelli Coal Mine, Inc. 

 

Usibelli Coal Mine, Inc. has been mining for seventy five years in the Healy area. The mine is a family owned 

and operated business that currently employees approximately 100 people. Mining is accomplished by the use of 

a dragline and a combination of Truck/Shovel/Dozer. Coal production has been about one million tons per year 

over the last few years. The mine’s coal production is primarily used for the domestic market at the five power 

plants in Interior Alaska and has provided affordable and reliable energy to the Fairbanks community for many 

years. 

Usibelli has several active mining permits which enables them to mine different quality coals to provide a 

consistent product to its customers. The main coal mining area for the last 17 years has been the Two Bull Ridge 

mine; this mine is now slowing and going into reclamation while mining emphasis has been moved to a new 

mining area. Usibelli initiated construction of a haul road to the Jumbo Dome mine area 8 years ago. This new 

haul road is over five miles long over very challenging terrain. Now that the haul road is complete, development 

continues. 
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ALASKA’S CRITICAL MINERAL SUPPLY: THE GRAPHITE ONE PROJECT 

Doug Smith 

 Executive Chairman, Graphite One Resources Inc. 

The presentation will review the uses, supply and demand of premium graphite that lead the United States in 2017 

to declare graphite a critical mineral.  Graphite One’s Graphite Creek project, located 37 miles north of Nome, 

has the potential to become a significant domestic supplier.  Its history, status and plans will be reviewed and 

summarized. 

 

 

BIOCHAR FOR REMEDIATION: UTILIZING LOCAL BIOMASS TO CLEAN UP WATERS AND 

PROMOTE COVER VEGETATION GROWTH 

Mingchu Zhang1(speaker), Arthur Nash1, Srijan Aggarwal2, and Debu Misra2 

1School of Natural Resources and Extension, University of Alaska Fairbanks 
2College of Engineering and Mines, University of Alaska Fairbanks 

 

Woody or grassy biomass can be used to make biochar through pyrolysis process.  Biochar has large pore space, and high 

cation exchange capacity (CEC), therefore, it can be used as an amendment to improve mined soil, gravel pit or tailing 

materials, and it also can be used as an absorbent to remove metals in waste water before discharging.  With different 

materials used for making biochar and variation of pyrolysis of temperature, the biochar properties can be modified to satisfy 

the needs for various applications.  Scanning electric microscopic image demonstrated large quantity of small pores in 

woody biochar, and those pore space could be potentially used for soil microorganisms as their “house”.  Also, the CEC of 

biochar can reach 80 cmol/kg, which is as high as or exceeds some 2:1 clay minerals.  In the application in the mine 

reclamation materials in White Horse, Canada, the reported results show that the use of biochar in combination of compost 

can facilitate early establishment of vegetation.  In UAF, research group of biochar has integrated experts in soil, energy, 

environmental engineer and hydrologist.  With the effort, we hope that fruition of our research will provide solutions for 

the mining industries of Alaska. 

 

 

DEVELOPMENT OF DYNAMIC MILL SIMULATOR 

 

Aibyek Khamkhash (speaker), Vaibhav Srivastava, Tathagata Ghosh, Rajive Ganguli, Guven Akdogan,  

and Ankur Sachan 

Department of Mining and Geological Engineering, University of Alaska Fairbanks 

 

Grinding circuit in mineral processing plant is very crucial in terms of cost and effectiveness of operation.  

Dynamic mill simulator provides better understanding of the process and simulation of the complex metallurgical 

circuits. The difference of dynamic simulation from steady state is that all parameters will be effected in real time.  
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Research team of the UAF MIRL created first in nation Dynamic mill simulator. This simulation model is based 

on breakage function, appearance function and breakage rate. Dynamic mill simulator is advanced tool for 

operations personnel and mineral processing engineers on their way of transferring to operational practice with a 

safe environment. 

 

GEOLOGY TO GEOPOLITICS: A REVIEW OF THE RARE EARTH MARKET 

Rajive Ganguli 

UAF Mining 

 

This talk reviews the key aspects of the rare earth marketplace, including geology, mineral processing, 

environmental issues, recycling, alternate sources and geopolitics. 

 

 

 

MAKING COAL RELEVANT FOR SMALL SCALE APPLICATIONS 

Brent J Sheets (speaker), University of Alaska Fairbanks, bjsheets2@alaska.edu 

Charles “Chilkoot” Ward, University of Alaska Fairbanks 

Rolf Maurer, Hamilton-Maurer International, Inc. 

Harvey Goldstein, WorleyParsons Group, Inc. 

With the introduction of intermittent sources such as wind and solar to the grid, regulation becomes increasingly 

important. To maintain power system stability and reliability, electrical generation must be regulated to match 

the load so that the generated power is delivered where the demand exists, and arrives at the proper voltage and 

frequency. Because of the physics involved with operating a coal plant, they are often incapable of providing that 

service because they cannot react fast enough to load follow. Modular, small-scale coal gasification technology, 

coupled to a diesel engine generator, has the potential for making coal a cost competitive resource for meeting 

the flexible energy needs of utilities across the United States. 

With major infrastructure, coal supply, and operations already in place, existing coal-fired plants are logical 

locations for adding a syngas/engine combination to provide low-cost, price stable, electrical generation that 

responds quickly to changes in electrical supply requirements while complementing existing coal plant 

operations. By placing a syngas/engine system at the interface of the grid, the sysngas/engine system can more 

quickly respond to changes in load or demand. Gasification technology has been utilized in the United States in 

a few large power plants where scales of economies work in their favor. In order to modularize gasification 

technology for a 1 to 5 MWe capacity, we need to strip away oxygen plants, pressurized vessels and other systems, 

which are common to the large-scale gasification plants.  
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NEW DISCOVERY AT THE PALMER COPPER-ZINC-SILVER-GOLD VMS PROJECT,  

SE ALASKA 

Liz Cornejo (speaker) and Darwin Green 

Constantine Metal Resources Ltd. 

The Palmer Project is an advanced stage, high-grade volcanogenic massive sulphide (VMS) project that is found 

within the Alexander Triassic Metallogenic Belt that includes the Greens Creek and Windy Craggy VMS deposits. 

The project is in a very accessible part of coastal Southeast Alaska, with road access to the property and within 

60 kilometers of the year-round deep-sea port of Haines. In 2017, Constantine completed a US$7.0 million 

exploration program that included approximately 10,000 metres of drilling, airborne geophysics, road 

construction and environmental programs. The work was funded by the newly formed joint venture between 

Constantine (51%) and Dowa Metals & Mining Alaska, Ltd (49%). The 2017 drill program was a tremendous 

success, including both the discovery of a new high-grade base and precious metal zone (“AG Zone”) and the 

expansion and upgrade of the South Wall deposit.  

AG Zone is a new VMS discovery, located 3 km from the known 8.1 million tonne South Wall-RW Zone inferred 

resource. To date, drilling has defined the steeply-dipping AG Zone over a strike length of 225 m and a vertical 

dip length of 275 m, with all edges open to expansion. The discovery confirms the multi-deposit district potential 

for the Palmer project. Assay highlights include 24.6 m grading 260 g/t silver, 0.5 g/t gold, 1.4% zinc, 0.5% lead 

including 1214 g/t silver, 1.3 g/t gold in a 2.7 m subinterval (CMR17-94). A step-out 60 m to the northwest 

intersected 20.4 m grading 9.9% zinc, 0.2% copper, 14.4 g/t silver, 0.1 g/t gold (CMR17-96). Mineralization is 

well zoned, consisting of a lower zinc-dominant footwall zone, and an upper silver-gold barite-rich zone at higher 

stratigraphic levels. As is typical elsewhere on the Palmer property, mineralization occurs across a thick interval 

of stratigraphy and is present at more than one horizon. Mineralization styles includes massive and semi-massive 

sulphide and barite, and feeder style stringers and replacement.  

The South Wall and RW Zones host an inferred resource estimate (May 2015) of 8.1 million tonnes grading 

1.41% copper, 5.25% zinc, 0.32 g/t gold and 31.7 g/t silver. The resource is open in multiple directions, with 

drilling in 2017 successfully expanding the mineralized zones. The highlight was an intersection of 45.4 meters 

grading 2.5% copper, 7.4% zinc, 39 g/t silver, 0.3 g/t gold (CMR17-82) in an area poorly tested by previous 

drilling. 

Mineralization of the South Wall resource is both laterally and vertically zoned, with conductive pyrite-

chalcopyrite dominant massive sulphide and copper-rich feeder style mineralization located in the core of sulphide 

lenses, flanked by volumetrically more abundant, weak to non-conductive barite-sphalerite dominant 

mineralization. 
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ADVANCING THE AMBLER MINING DISTRICT  

Andy West, Rick Van Nieuwenhuyse, and Bonnie Broman 

Trilogy Metals Inc. 

Trilogy Metals just released a Prefeasibility Study (PFS) on the Arctic deposit showing very robust economics 

for the Cu-Zn-Pb-Ag-Au deposit located in the Ambler mining district in Northwest Alaska.  The proposed 10,000 

tonne/day open pit operation will produce an average of 159 million pounds of Cu and 199 million pounds of Zn 

per year, along with 33 million pounds of lead, 30,600 ounces of gold and 3.3 million ounces of silver over a 12 

year mine life.  This results in a pre-tax Net Present Value (NPV8%) of $1.9 billion and Internal Rate of Return 

(IRR) of 38.0% (post-tax NPV8% of $1.4 billion and IRR of 33.4%).  The mineral reserves for Arctic now stand 

at 43Mt of 2.32% Cu, 3.24% Zn, 0.57% Pb, 36.0 g/t Ag, and 0.49 g/t Au, with additional in-pit inferred resources 

of 3.5Mt, which the Company expects will convert with additional delineation drilling.  With the Ambler Mining 

District Industrial Access Project (AMDIAP) advancing through the permitting stage and the stellar economics 

of the PFS, Arctic is poised to be one of the next mines built in Alaska and be the lynch pin to the development 

of the entire Ambler Mining District. 

  

CONTINUOUS IMPROVEMENT & INNOVATION AT FORT KNOX MINE 

David Quandt 

Kinross Fort Knox 

 

Every new phase at Fort Knox brings challenges that must be overcome in order to keep the mine profitable at 

ever-changing gold prices and to maintain a competitive all-in sustaining cost.  When Fort Knox began production 

in 1996, gold was extracted from a standard mill facility.  In 2008 a heap leach facility was added, allowing for 

economic processing of lower grade ore.  This discussion will highlight some of the more recent achievements in 

continuous improvement and innovation at Fort Knox.  These include increasing tank height to improve carbon-

in-column recovery from 85 to more than 90 percent, addition of an overpass tunnel to shorten haulage distance 

of ore to the heap leach, and reductions in mining cost by increasing dig rates of primarily loading units along 

with increasing payload of the larger haul trucks. 

 

 

DONLIN GOLD REACHES A MAJOR MILESTONE 

Dan Graham 

Donlin Gold LLC 

After 22 years of work, the Donlin Gold project reaches a major milestone with the upcoming release of its final 

Environmental Impact Statement (EIS). Where have they been? What lies ahead? 


