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In July 2009, the Alaska Division of Geological & Geophysical Surveys (DGGS) 

conducted geologic mapping in the Slate Creek area 20 miles northeast of Paxson and 

immediately south of the Denali fault (parts of Mount Hayes A-2 and A-3 quadrangles). 

As part of the Airborne Geophysical/Geological Mineral Inventory (AGGMI) Program, 

we are utilizing new detailed airborne electromagnetic and magnetic geophysical data for 

the Slate Creek–Slana River area (Burns et al., 2009), whole rock data, 40Ar/39Ar and 

detrital zircon ages, thin-section and grain-mount petrography, palynology and 

macrofossils, historical, and industry data in conjunction with field observations to 

produce a 1:50,000-scale geologic map. The area has high mineral interest and is a key 

location for understanding the active Denali fault system. DGGS plans to publish the map 

on our website (http://www.dggs.alaska.gov/) in winter 2010. 

The Slate Creek fault, a high-angle fault system parallel and possibly related to the 

Denali fault system, separates two dissimilar sections of bedrock described by Nokleberg 

et al. (1992). South of the Slate Creek fault, volcaniclastic rocks, thin limestones, 

volcanic sedimentary rocks, and basaltic to rhyolitic (Athey, 1999) “coherent” volcanic 

rocks compose the Permian–Pennsylvanian Slana Spur Formation. Red, oxidized quartz–

pyrite gossans spatially associated with quartz-phenocryst-bearing volcanic rocks contain 

up to 0.72 ounces of gold/ton (Athey, 1999). Farther south, near the edge of the study 

area, five or six 0.5- to 2-mile-wide, granite to basalt bodies of unknown age and 

chemistry intrude volcanic rocks of the Slana Spur Formation.  

North of the Slate Creek fault, Early Permian Eagle Creek limestone and sedimentary 

rocks, Late Triassic Nikolai greenstone and minor sediments, Late Triassic Chitistone 

limestone, and Cretaceous to Jurassic argillite and phyllite compose the upper plate of an 

apparent north-dipping thrust fault. The lower plate of the thrust fault includes the felsic 

Slana Spur(?) and Eagle Creek formations, and Tertiary sedimentary rocks. The 

involvement of Tertiary sedimentary rocks in the thrust fault and the Slate Creek fault 

system infers a Tertiary, possibly Neogene, age of latest movement on the faults. Two 

hand-dug trenches on the Denali fault revealed evidence of possible Holocene offsets at 

this location in addition to the 2002 event. No Quaternary fault movement, other than on 

the Denali fault, was observed in air photos or outcrop in the study area. 

Most of the 183,356 troy ounces of gold (Szumigala et al., 2009) and minor platinum 

group elements (PGE) recorded within the Chistochina mining district were extracted 

from placers in the Slate Creek area. Placer miners and previous researchers assert that 

placer gold in Quaternary valley and bench deposits was derived and reconcentrated from 

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


semi-consolidated to unconsolidated “round wash” gravels found on higher slopes and 

ridgetops between Slate Creek and the Chistochina Glacier. The “round wash” gravels, 

containing up to 113 ppm gold (Bittenbender et al., 2007), eroded from fault-bounded 

and perched, poorly indurated Tertiary conglomerate. In addition to detailed mapping, we 

are conducting petrologic and palynological studies of the conglomerate to better 

understand the tectonic history of the area. PGEs in the placer deposits are likely sourced 

from one or more of the Triassic and (or) Cretaceous(?) mafic and ultramafic bodies in 

the study area. Planned chemical analyses and age data will help us test their PGE 

potential, and determine the structural (and intrusive?) relationships of these bodies 

relative to surrounding units.  
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Presenter
Presentation Notes
Thank you for the industry support. This Alaska Airborne Geophysical/Geological Mineral Inventory (AGGMI) project and the overall program wouldn’t be possible without it.
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Presenter
Presentation Notes
- Slate Creek–Slana River Airborne Geophysical area in green was released this year (http://dggs.alaska.gov/pubs/gpdata/95).
- The survey is located in the Chistochina mining district, which is most well known for placer gold and minor PGE’s.
- DGGS took the opportunity to map the NW end of the geophysical survey.
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ARDF Placer and Lode Occurrences

Presenter
Presentation Notes
- The Yukon-Tanana Terrane (YTT) is north of the Denali Fault; Wrangellia terrane is south of the Denali Fault.
- The project area is located about 15 miles from a major highway and the Alaska Oil Pipeline.
- BLM Mineral’s branch published a Technical Report in 2007 of the Delta River Mining district study area, which covers western half of this map over to Pure Nickel’s Man Property, Fish lake complex. The technical report contains a wealth of information on the known occurrences. Since we don’t have any data back yet, I’ll show some of theirs instead (http://dggs.alaska.gov/webpubs/outside/text/blm_tr_057.pdf).



5 miles

N

Foley and 
Summers, 
1990

STATEMAP
Area
113 sq mi

Rose, 1967

Athey, 1999

Matteson,
1973

Wilson et al., 1998

Presenter
Presentation Notes
- Slide showing other previous workers aside from the BLM and USGS. Detailed information previously collected for these projects was preGPS and prior to modern geochemical and dating techniques.
- DGGS’ project is focusing on basic geologic mapping and obtaining analytical data where necessary to answer important geologic questions, such locating the lode source of the placer gold.
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Presenter
Presentation Notes
- Faults shown here are compiled from previous workers. The most recent published structural interpretation shows the McCallum Creek thrust fault trending into the Slate Creek Fault, which is also interpreted as a thrust. The demarcation between the McCallum Creek and Slate Creek faults is shown with a red line.
- South of the Slate Creek Fault are Permian to Pennsylvanian volcanic, volcaniclastic, and intrusive rocks of the Slana Spur Formation.
- In the thin band between Slate Creek and Denali faults are a number of units, most prominent of which are the Triassic Nikolai Greenstone and a thick section of Cretaceous-Jurassic argillite.



5 miles

N

DGGS’s draft 
geologic map
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Presentation Notes
- Here’s our working map, which is more of a cartoon at the moment.
- With more detailed mapping we are able to pull out more of the structural story and better define the geologic units. I’ll talk more about our interpretation of the structure and describe the lithologies.
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Presentation Notes
But first I would like to note that through this project DGGS and USGS had the opportunity to work on an unstudied portion of the Denali fault. 
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Presenter
Presentation Notes
- The crew headed by Peter Haeussler, USGS and Rich Koehler, DGGS’s new neotectonic geologist, dug hand trenches and found evidence of past rupture events.
- Results from this study are available at http://doi.org/10.14509/22361.
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Presentation Notes
- Back to the mapping project. As one would expect next to the Denali fault, this area is structurally complicated. Unit relationships and kinematic indicators show that both high angle and thrust faults are present. 
- It’s interesting to note that each period in geologic time since Pennsylvanian (300 Ma) is represented in the study area, although this is by no means a continuous section. There are many disconformities, likely unconformities, and, of course, structural complications.
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Geologic mapping will also rely on previous mapping and geophysical data to inform the structural story and extend units under surficial cover.
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Presenter
Presentation Notes
- For example, the red lineaments were interpreted from the geophysical data with no lithologic control. The interpretations agree pretty well with our mapping. Several prominent, likely faults in the geophysics were only expressed in the field as a break in topography.
- Now let’s take a look at the lithologies south of Slate Creek. The green unit is the Slana Spur Formation. 



Permian-Pennsylvanian Slana Spur Fm (Mankomen Group, 
originally called Chisna Fm by Mendenhall [1905]):

Volcaniclastics, tuffs, andesite flows, conglomerate, thin limestones, volcanic 
sedimentary rocks (basaltic to rhyolitic composition volcanics)

Welded tuff

Andesite “mini-bombs” 
with spindle ends

Algal mats?

Presenter
Presentation Notes
The Slana Spur Formation is thought to represent the upper part of the Skolai island arc complex. We see “coherent” or primary volcanic flows, volcaniclastic rocks like welded tuffs, and lesser volcanic sedimentary rocks. Available chemistry shows a wide range of compositions (basalt through rhyolite). We are waiting to get geochemical data back to break this unit out further.



Pennsylvanian Tetelna Volcanics (Mendenhall, 1905):
Massive andesite flows with minor volcaniclastics

Massive, brecciated andesite blocks

Presenter
Presentation Notes
Although the Tetelna Volcanics haven’t previously been identified in this area, we did map massive “andesite” flows that could be Tetelna. In general the bases of the hills were more often flows than volcaniclastics.
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Presenter
Presentation Notes
- Higher magnetic values to the west and south could be due to more mafic andesitic volcanics, hornfelsing by plutons, or both scenarios.
- There may be buried or poorly exposed plutons causing some of the higher magnetic signatures.
- Pluton compositions ranged from tonalite and diorite through pink granite. Their ages are currently unconstrained. We also mapped large “microgabbro” dikes that may be feeders for the Triassic greenstone.



5 miles

N

• Shallow north-
dipping thrusts

• Thrust plate 
thickens and 
deepens to NW

Presenter
Presentation Notes
- The strip north of Slate Creek is quite complex, as you would expect along the Denali Fault.
- We think the thrusting occurred first, as it is truncated by northwest- and northeast-trending faults. The thrust faults are shallowly dipping to the north. The thrust surface below the larger section of Nikolai Greenstone likely deepens to the NW, and is close to the surface here, exposing a window of Permian and Permian-Pennsylvanian rocks.
- No thrusting was identified south of Slate Creek Fault, although thrust faults would be difficult to identify since there are no major lithologic differences within the Slana Spur Formation to use as markers.
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Presenter
Presentation Notes
- Arrows point to basalts of unknown age and composition, for which analyses are underway.
- A white box frames the area of the picture on the next slide. This is the only location of Slana Spur Formation documented on the north side of the Slate Creek Fault.



Early Permian Eagle Creek Fm (Mankomen Group):
Limestone, argillite, graywacke
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Pe Ts

Eagle Ck limestone

Presenter
Presentation Notes
We interpret this thrust sheet of Nikolai Greenstone (Trn) to be sitting on top of coal-bearing Tertiary sediments (Ts), Permian Eagle Creek Formation (Pe), and Slana Sur Formation (PPs), and therefore the age of the thrust is post deposition of the Tertiary sediments.
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Presentation Notes
Just to the north we see a faulted succession of Eagle Creek Formation, Nikolai Greenstone, Chitistone Limestone, and Cretaceous-Jurassic argillite.



Late Triassic Nikolai Greenstone and Chitistone Limestone:
Weakly metamorphosed basalt, Chitistone limestone, minor siltstone and 

conglomerate

Trn

Pe

Pillows?

Pahoehoe-texture 
capped column



Cretaceous-Jurassic argillte/phyllite

Massive section of KJa

Small thrusts
Pencil cleavage

Overturned folding
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Presenter
Presentation Notes
- Prominent northwest-trending faults parallel the Denali Fault, and others are perpendicular to the main stress direction – probably either oblique extension or compression.
- The Denali Fault has likely been active since the Cretaceous. We suspect that these subsidiary faults record multiple periods of movement due to changing local stress regimes, and likely reactivation. We mapped kinematic indicators suggesting multiple directions of movement.
- The Slate Creek Fault is likely a high-angle fault that may shallow out and become part of a larger flower structure along the Denali Fault. The north-side-down relative sense of movement is opposite what you would expect if this structure was a north-dipping thrust fault, as suggested by previous workers.



Slate Creek, looking northeast
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Presenter
Presentation Notes
- Preservation of Tertiary sediments along the Slate Creek Fault and in the adjacent block to the north is more likely indicative of extension than compression.
- None of the structures were observed to cut Quaternary deposits, indicating that they are currently inactive.



Tertiary (Miocene-Eocene) Gakona Fm?

Tc on north side of Miller Gulch Metasequoia

T med-coarse sandstone Alder family?
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Presentation Notes
It’s good that the Tertiary is preserved, since that is one of the possible sources of the area’s placer gold. The Tertiary “roundwash” gravels, thought to carry the gold, are lag deposits of the Tertiary conglomerate (Tc). As the conglomerate, which is poorly lithified, weathers in place, the fines wash away and the gold and cobbles are concentrated. As the roundwash makes its way down into a placer deposit, the gold is effectively concentrated twice.



Roundwash concentrate (non-magnetic 
fraction): 3.31 oz/T gold
(Bittenbender et al., 2007)

Quartz-pyrite gossan in Slana Spur Fm.:
Up to 0.72 oz/T gold (Athey, 1999);
associated with felsic volcanics

Hydrothermally altered argillite: 
concentrate 0.008 oz/T gold
tabled tailings 0.005 oz/T gold
(Foley and Summers, 1990)

Sources of Gold
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Presenter
Presentation Notes
- Multiple high magnetic signatures (stars) could be subsurface plutons and possible sources of hydrothermal fluids.
- In addition to gold, there are four places where we mapped mafic and ultramafic rocks, which may be related to platinum group element (PGE) mineralization known in the area.
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Ar-Ar ages:
119 – 123 Ma
(Bittenbender et al., 
2007)

Presenter
Presentation Notes
BLM reported ages (starred locations) from several igneous rocks related to mafic-ultramafic suites. The younger ages can probably be attributed to alteration. The best plateau age was from biotite in a lherzolite at 123 Ma.



Cretaceous mafic and ultramafic rocks
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Presenter
Presentation Notes

Local mafic and ultramafic rocks could be similar to the Union Bay complex, the largest of numerous small, Cretaceous mafic-ultramafic intrusive bodies scattered in a belt along the length of southeastern Alaska. Van Treeck and Newberry (2003) studied these PGE deposits in detail and concluded that the PGE minerals are hydrothermal in origin and are associated with veins and lenses of magnetite that cut the mafic and ultramafic rocks of the complex.
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Presenter
Presentation Notes
- Possible Triassic mafic and ultramafic rocks are in a serpentinized thrust sheet above Jurassic-Cretaceous argillite.
- The relationship of limestone over basalt in this outcrop is similar to the Nikolai–Chitistone limestone contact in the field area.
- In addition to serpentinite, we identified clinopyroxenite, clinopyroxene gabbro, basalt or microgabbro, and mafic breccia.
- This could be similar to the Triassic Tangle-Fish Lake complexes, which contain widespread high-grade nickel-copper-platinum group elements (Ni-Cu-PGE) showings, up to 15.4% nickel, 7.19% copper, and 170g/t PGE+gold+silver.



Pending analyses
• Au, geochem ± PGE (57)
• Major oxide/TE (120)
• Thin sections (251)
• Slab XRF (260)
• Modal analysis of igneous 
rocks

• Macrofossils (27)
• Ar-Ar ages (~6)
• Palynology (3)
• Detrital zircon ages (2)
• Pebble/sand grain counts

Chistochina Glacier

Presenter
Presentation Notes
We have a lot of geologic questions to answer, which the stated analyses will help us with. Stay tuned for further developments.



Project schedule
• Data release spring 2010

• Surficial map publication 
summer 2010

• Bedrock map publication 
winter 2010

Pyrite-quartz gossan in PPs

Presenter
Presentation Notes
We plan to have the map and data published by winter 2010.



I’m outta here…
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