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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. 

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.  

 

 
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. 
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Presenter
Presentation Notes
This slide shows the study area in relation to some of the deposits and prospects of the (loosely defined) Tintina Gold Belt.
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Tok River geology and prospects
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Next slide
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DGGS Tok River map (Sicard and others, 2017); surroundings after Wilson and others (2015) and Illig (2015)
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* The Eagle Trend was discussed in a previous presentation to the AMA (Newberry and Twelker, 2016)

DGGS Tok River geologic map 

Presenter
Presentation Notes
This presentation will focus on the White Gold trend (also known as the Rhyolite Resources Paxson Project) and prospects related to Late Cretaceous intrusions.The AR Trend is shown for reference, but it lies outside our map area and we did not complete significant work there.



Geologic Map of the
Hona Prospect
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Presenter
Presentation Notes
DGGS created a more detailed inset geologic map (draft) of the Hona prospect. This is not part of the version published as PIR 2017-3 (Sicard and others, 2017), it will come out with a separate report.



Hona stock: 
Intrusive 
phases
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Presenter
Presentation Notes
The Hona stock is made up of three main lithologies.



Alteration assemblages:
Potassic core zone
Chlorite-sericite-carbonate (after mafics, plag)
Locally: argillic alteration, silicification, albite
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Presenter
Presentation Notes
This map shows DGGS surface observations classified by alteration type. Alteration was determined by hand specimen, thin section, handheld XRF, and ICP.Unaltered intrusive rock is rare. The core of the stock is characterized by potassic (secondary biotite) alteration; the periphery is typically characterized by chlorite-sericite-carbonate alteration affecting mostly mafics and plagioclase.One instance of argillic alteration was identified in hand sample and corroborated with geochemistry (alkali depletion relative to aluminum)



Potassic alteration of intrusion breccia
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Potassic alt’d clast:
11% K2O, 1.8 % Na2O

cm
Potassic breccia groundmass:
7.7% K2O, 2.4 % Na2O
Disseminated chalcopyrite

Vein selvage (sodic alteration)
5.5 % Na2O, 1.7 % K2O

Chalcopyrite-
mineralized schist

0.13 % Cu
180 ppb Au
1.8 ppm Ag
5 ppm As

Presenter
Presentation Notes
Using handheld XRF with helium purge, we were able to measure alteration of individual parts of these complex rocks.The data suggest early, pre-brecciation potassium feldspar flooding, secondary biotite alteration of breccia matrix, and late albite alteration in selvages of some veinlets.



Altered breccia in thin section
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Presenter
Presentation Notes
These photomicrographs show breccia clasts and biotite flooding in the groundmass. XPL is cross polarized light.At lower left, a quartz veined clast shows that some veining occurred prior to brecciation.The two images at right are the same view in plane light (PPL) and reflected light. The sulfide mineralogy shown is typical of intrusion-hosted mineralization at Hona.



Sulfide mineralization:
Chalcopyrite-pyrrhotite ± pyrite ± moly
± arsenopyrite (up to 5% total sulfide)
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Mineralization in country rock

11

208 ppb Au
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K-feldspar altered schist
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19 % As

Strongly gold-arsenic mineralized quartzite

± 1 m bands disseminated chalcopyrite-pyrite 

Presenter
Presentation Notes
Mineralization in the country rock occurs near the northern margin of the stock. Disseminated sulfides occur in meter-scale bands following rock layering. Locally, mineralization of metamorphic rock can include high concentrations of arsenopyrite and gold.



Mineralized veinlets
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Molybdenite in quartz veinlets (drill core)
6250 ppb Au
2300 ppm Cu
19.4 ppm Ag

Vuggy quartz-chalcopyrite veinlets in schist

cm

Locally vuggy bleached-selvage veinlets
with chalcopyrite, molybdenite

• Cut both schist and intrusion
• Vuggy or druzy types common
• Selvages: mafics destruction, 

silicification, albitization
• Late, low pressure overprinting 

style
• Gold-copper-silver, same as 

disseminated mineralization



Gold Mineralization at 
Hona
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Presenter
Presentation Notes
Both rock and stream sediment samples have elevated gold values along the northern margin of the Hona stock. Stream sediments from the creek to the southwest of the stock (off the map) carried little gold.
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Presenter
Presentation Notes
Gold (Au), copper (Cu), and silver (Ag) generally show similar distributions at Hona.Arsenic has a significantly different distribution, but the high arsenic samples also carry elevated gold. The gold-arsenic bearing zone is also where the argillic alteration was noted.Gold-copper-silver zone is similar to the distribution of potassic alteration.



Similarities between Hona and Tetlin
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Diagram of Winchester and Floyd (1976)

Presenter
Presentation Notes
Ages determined for the Hona intrusion are similar to those seen at the Tetlin skarn, nearby intrusions, and volcanic rocks in the vicinity.The chemistry of the Hona intrusion is similar to the intrusions near Hona, but different from that of the Late Cretaceous volcanic rocks.



Hona-Tetlin 
differences
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Presenter
Presentation Notes
Tetlin mineralization is typically skarn replacement of folded marble and calc-schist. No intrusions are observed in the immediate resource area; deposits are considered to be ‘distal skarn’.Hona is hosted in or near the intrusion itself, not in marble, and we feel this is the primary difference between the two systems.There may be distal skarn targets near Hona--DGGS mapped marble and calc-schist layers near the Late Cretaceous intrusions.
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Presenter
Presentation Notes
The next portion of this presentation will call your attention to the northeasterly trending faults, which appear to control the mineralization on the White Gold trend.A second set of north-south faults may be related (possible conjugate faults) and may control the AR Trend



White Gold trend geologic map
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DGGS Tok River map (Sicard and others, 2017)
 This area mostly adapted RAA, ACNC, etc. (Dashevsky and others [2003]) 

plus additional mapping courtesy Northern Associates

Macomb gneiss
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Presenter
Presentation Notes
While the White Gold area was not a focus during the 2016 mapping project (the area was already mapped by various industry geologists [Dashevsky and others, 2003]), DGGS did find evidence (garnets) to extend the Macomb units into the area. This finding suggests greater offset on the White Gold northeasterly fault than was previously indicated by maps.



White Gold trend
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Low Prospect
• 9.8 m @ 8.6 ppm gold
• 27.4 m @ 1.9 ppm gold

(Rhyolite Resources, 2015)
• Gold-bearing, quartz-veined, 

brecciated schist
• Mix of mineralized, 

unmineralized dikes present
• Gold-arsenopyrite ± stibnite

How do these prospects fit into the “Tintina Gold Belt”?

DGGS Tok River map (Sicard and others, 2017)

Presenter
Presentation Notes
We will first discuss the Low prospect. The Low prospect is notable in that it hosts a series of dikes, both mineralized and unmineralized, that may be related to the mineralization.These dikes dip steeply to the west and may occupy a second order structure related to the main northeasterly trending fault at White Gold.See Rhyolite Resources (2015) for additional information on the prospect geology.



Detour: 
“Sam’s Slab” prospect

• Gold-bearing quartz vein
• Mafic dike, weakly altered to 

ankerite ± clay
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Carbonate altered 
mafic dike

Gold-bearing 
quartz vein

34 cm width:
2190 ppb Au
11.9 ppm Ag
9.7 ppm Bi

Simply sharing an 
existing structure?

- or -
Is there a genetic 

relationship between 
gold and intrusions?

Presenter
Presentation Notes
The Sam’s Slab occurrence in the Robertson River drainage is a photogenic example of commingled dikes and structurally controlled gold mineralization. It is not clear whether there is a genetic relationship-the dike and the vein may simply be sharing the same preexisting structure. It would help to know if they were emplaced at approximately the same time.



Low prospect dikes
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Quartz-feldspar porphyry dike (core)
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5700 ppm As
39 ppm Sb

Quartz-feldspar porphyry dike
Qtz-Aspy-Py veinlets, dissem Aspy
Ankerite alteration
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Gold mineralized

Biotite-bearing mafic dikes ~ “lamprophyre”

Chilled margin

Presenter
Presentation Notes
This slide shows some of the variety of dikes at Low—mafic, felsic, altered and mineralized, and unaltered. Qtz = quartz, Py = pyrite, Aspy = arsenopyrite.



“Low-type” biotite-
bearing mafic dikes
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Presenter
Presentation Notes
Using immobile trace element geochemistry, we identified a distinctive compositional cluster of dikes that occurs at the Low prospect an elsewhere in the Dry Tok Creek area. The least-altered of these dikes are biotite-bearing mafic dikes.We obtained an early Tertiary (58.4 Ma) age from an unaltered dike of this type.



Low prospect dikes
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2 dikes, same geochemical composition: 
altered and unaltered

Altered “Low-type” dike: 
220 ppb gold
250 ppm Arsenic
9 % CO2 (ankerite-clay)

Unaltered “Low-type” dike :
1 ppb gold
45 ppm Arsenic
5 % CO2 (calcite alteration)

Intrusive contact

Chilled 
margin

• Dikes of same composition seem to be both pre/syn- and 
post-mineral

• Dike emplacement (± 58 Ma) and mineralization ± coeval?

Presenter
Presentation Notes
In Low prospect drill core, these geochemically-distinct dikes appear to be both pre- or syn-mineralization (altered) and post-mineralization (unaltered). The boundary between altered and unaltered is an intrusive contact.Thus, it appears that these dikes bracket the age of mineralization. Assuming this particular geochemical composition was emplaced in a single event, this suggests that mineralization occurred around 58 Ma.



White Gold trend: Shalosky vein
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70
LowShalosky

Shalosky
• 16.4 m @ 3.9 ppm gold
• 13.2 m @ 5.4 ppm gold

(Rhyolite Resources, 2015)
• Shear-type vein
• Up to 35 m thick
• ENE-trending, vertical dip
• Gold-arsenopyrite ± stibnite

Photo & assays (ppm gold) from Rhyolite Resources (2015)

Presenter
Presentation Notes
The Shalosky prospect is a shear-type vein apparently formed along a strand of the major northeasterly trending fault system.See Rhyolite Resources (2015) for additional information on the prospect geology.



Age of mineralization 
at Shalosky

• Metamorphic mica occurs 
in bleached wall rock 
slivers within the vein

• Ar/Ar spectra shows a 
partial reset of regional 
metamorphic age

• Reset event is younger 
than 83 Ma

• Age could be similar to 
Hona or Low
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Shalosky white mica Ar/Ar spectrum

Metamorphic white mica ± 125 Ma

Low prospect dikes ± 58 Ma

Hona intrusion ± 75 Ma

Lowest power step: 83 Ma

Hydrothermal reset?

“grain margin” “grain core”

Micaceous quartzite wall rock dated

0.5 mm

Modified from figure of Benowitz and others, 2017

Photomicrograph (cross-polarized light)

Presenter
Presentation Notes
We attempted to date the prospect by taking mica from altered wall rock deep within the vein. This metamorphic mica was not fully reset, a fact that underscores the low temperatures of the mineralizing fluids.The age of the reset is suggested to be 83 Ma or younger as indicated by the lowest power step in the Ar/Ar step heating spectrum.This age is not conclusive, and we hope that others will follow up with more sophisticated dating methods.We tend to think Shalosky is more likely early Tertiary due to its proximity to Low and its association with the northeasterly trending structure.



White Gold Conclusions

• Likely age is Early Tertiary, ± 58 Ma
– Major activity on the Tintina, Denali, 

and linking northeasterly faults
– Magmatism throughout Interior

• Different/separate from Hona, Tetlin
• Possible analog: Hajdukovich

(45 miles to northwest; Avalon Dev. 
Corp., 2015)
– Gold-bearing low sulfide quartz veins, 

breccias
– NE trends, may be associated with 

regional scale NE faults
– Cutting and associated with 

56 Ma alkalic intrusive complex
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Sampling at the Shalosky vein



Conclusions: Two phases of gold mineralization
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Presentation Notes
White Gold, structurally controlled, indirectly associated with intrusive rocks, and probably Early Tertiary in age, may be most closely similar to the Hajdukovich prospect in the Alaska Range. The early Tertiary ca. 58 Ma was a time of major motion on the Tintina and Denali faults, and likely also the northeasterly-striking faults that link the two. Widespread magmatism also occurred in central and interior Alaska around this time.Hona, clearly related to hypabyssal porphyry intrusions, is likely related to the intrusions associated with the Tetlin skarn deposits. Its age suggests it is part of the broader Late Cretaceous porphyry belt that includes Casino and Taurus deposits. Backing out Tertiary offset along the Denali fault would also put Hona in relatively close proximity to the Late Cretaceous porphyry deposits in the western Alaska Range such as Whistler, or intrusion related gold prospects such as Golden Zone.
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