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Presenter
Presentation Notes
This is a presentation of geologic mapping, compilation, and analysis completed for the Alaska Division of Geological & Geophysical Survey’s Wrangellia project from 2013 to 2016. This project was jointly funded by the State’s Strategic and Critical Minerals Assessment program (part of AGGMI) and the USGS National Cooperative Geologic Mapping Program STATEMAP component under award number G14AC00167 for 2014.
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: Alaska Division of Geological &
“.Z”  Geophysical Surveys (DGGS)

...shall conduct geological and geophysical surveys
to determine the potential of Alaskan land for
production of metals, minerals, fuels ... (as 41.08.020)

—> ‘future state revenues’
How?

e Build the ‘geological framework’ that explains
where metals/oil/gas are found

 Geological mapping, stratigraphy, and relevant
research (e.g. petrology, geochronology, etc.)

 Good old fashioned prospecting



DGGS Strategic & Critical Minerals (SCM) assessment
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The PGEs are critically |mportant to modern life:
Catalysts

e Chemical refining
e EPA Wood stoves

e Low-emissions vehicles

Catalytic Converter




Supply Challenged
US Net import reliance: Pt: 91%, Pd: 56%

Share of world mine production (2012):

Zimbabwe ‘ !Canada Zmbabwe\ Canada
South
South Africa Africa

Critical/military importance + supply challenge
= Strategic and Critical Minerals

Source: USGS 2013 Commodity summary for Platinum-Group Metals
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Meanwhile, in the Yukon... g T o e St o /

“One of the world’s largest N T > "“{:\:-“ﬁ;x
undeveloped nickel-PGM projects” WELLGREEN

. PGM - Ni- C
Measured and Indicated Resource: o

5.1 million ounces Pt + Pd
1.9 billion pounds Ni

Additional Inferred Resource:
12.5 million ounces Pt + Pd

4.4 billion pounds Ni

Wellgreen Deposit 2015
Preliminary Economic Assessment:
* Net present value: ~ S1 billon

e 3-year payback

e Mine life 25 years+

Mine Water
%Treatment

Source: Wellgreen Platinum Corporate presentation Feb 2016
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Basic Wellgreen Geologic Model
Wrangellia stratigraphy

Nikolai Greenstone:
e Late Triassic flood basalts: “Large
lgneous Province”

Mafic to Ultramafic sills:

* Feeders to Nikolai Greenstone

e Gabbroic margins, dunite center

e Sulfur saturation reached; sulfide
accumulates

Gabbro
Ultramafic

Permian to Triassic sedimentary +

volcanic rocks
e Hasen Creek (Wrangells, Yukon)
e Slana Spur, Eagle Creek (AK Range)

massive Fe-Ni-Cu sulfide (+PGE)

Pennsylvanian-Permian volcanic rocks
e Skolai Arc oceanic island arc
e Station Creek, Tetelna volcanics

Possible global analog: Norilsk/Talnakh
Hosted in feeders to Siberian Traps E



Alaska’s side of the border:
+ Same geology

e —

Wellgreen
Ni-Cu-Co-PGE

Lat;Triassic

Greenstone |

0 50 100 150 200 250
N L L m Miles

Terrane Map of Colprbn and Nelson, 2011; Wrangellia Large Igneous Province compilation from Greene and others, 2010



DGGS Wrangellia project 2013-2015

2015 mapping apﬁd‘_‘fcojmpilation # L _ MS thesis

2013 geophysical
survey

. 2014 geochemical reanalysis area
2014 mapping

2013 sample points

s

e New airborne magnetic and electromagnetic survey

e Geochemistry and geochronology raw data releases

e Targeted geologic mapping and research

e Compilation and interpretation 10



DGGS mapping: Low tech / high tech
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DGGS mapping: Low tech / high tech
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Digital data collection™®

a USGS EAF
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science for a changing world Jh .




Geology of the project area

Jurassic-Cretaceous (meta)flysch

0 10 20 30 40 50 Miles

Triassic Nikolai Greenstone
(Wrangellia)

Penn-Perm. sediments
+ volcanic rocks (Wrangellia)

Tertiary volcanics

Jurassic to Tertiary plutonic rocks

Geology of Wilson and others, 2015



Geology of the project area

Broxson Gulch fault (Late K-present?) Denali fault (Late K-present)

0 10 20 30 40 50 Miles

A

N

Talkeetna suture
Late K-Early T

Strelna metamorphic complex
(Jurassic)

TaIkeetna

Geology of Wilson and others, 2015



Part 1: Central Talkeetna Mountains
Terrane accretion and translation

0 10 20 30 40 50 Miles

A

N

Geology of Wilson and others, 2015



1:250,000 Reconnaissance-scale

mapping
Csejtey et al., 1978

Tertiary Volcanics

Basalt
B Undifferentiated volcanics

Cretaceous-Tertiary Plutons
B T granodiorite

B T-K quartz monzonite

W T-K granodiorite

B Jurassic gneiss

Kahiltha Assemblage
B Flysch

Wrangellia Terrane

B  Permian limestone
B Volcanics

== —wem——vies  —» NO Late Triassic mapped

Geology after Wilson and others, 2015


Presenter
Presentation Notes
This map illustrates the existing published geologic map for the entire area. Several more detailed published and unpublished maps exist for small parts of the map area. Note the lack of any mapped Nikolai large igneous province (LIP) units.
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NW-vergent
thrust faulting

e Paleozoic section is too thick
e >5km as mapped

e Stratigraphic repetition

~N N
I\  EEE—
I \

Slana Spur | Eagle Ck

18


Presenter
Presentation Notes
Detailed mapping suggests that previously unmapped NW-directed thrust faults repeat and thicken the Paleozoic section.
These thrusts apparently cut the Nikolai Greenstone, and in some areas they may exhume rocks metamorphosed in the Jurassic.


Stratigraphic repetition, high grade over low grade

)

Metamorphic cooling:
/“" 186 Ma (musc.) 195 Ma (hbd)

165 Ma post-metamorphic

plutons (Jgd) seal contact
similar emplacement depths

Shortening,
amalgamation of
Wrangellia and
Peninsular Terranes

Trri~

19



Presenter
Presentation Notes
Mapped northwest-vergent structures apparently exhume rocks with early Jurassic cooling ages. The structures are cut by post-metamorphic plutons of Middle Jurassic age.


Talkeetna Suture Zone

e Metamorphosed flysch
reaches amphibolite grade

Metaflysch £ e * biotite, hornblende; fabric

A i , * Plutonic rocks to NW (63 Ma?)

'A * Porphyry dikes (Kdp) of
similar composition & age

intrude Wrangellia to the SE
(61 Ma?)

e Volcanic rocks unconformably
overlie metaflysch (48 Ma3)

Kdp?-

e Tertiary faulting likely hides
some earlier complexity

1 Benowitz and others (2015)
2 Todd and others (2017)

3 Schmidt and others (2002)
20


Presenter
Presentation Notes
The previously mapped Talkeetna Thrust fault was not located during our mapping. Instead, a more complicated picture emerges. Metamorphosed flysch with Late Jurassic maximum depositional age reached amphibolite grade and was intruded by plutons dated at 63 Ma; both are overlain by volcanics dated at 48 Ma. Wrangellia rocks to the south did not experience this degree of burial and exhumation during the Late Cretaceous, as evidenced by a hypabyssal dike dated at 61 Ma.


ey . Metaflysch provenance:

Granitic plutons FER Detrital zircons:
(63 Ma) : :
b Ly e Major population 165-145 Ma

Metaflysch AEEPNIEF . 2} e Chitina Arc
(<145 Ma) o o

Lacks main Talkeetna Arc ages
(200-178 Ma)

Scattered Pz, Proterozoic

* YTT source

Metaflysch detrital zircon spectrum _
Close match to Nutzotin

Mountains Sequence
(e.g. Hults and others, 2013)

4 grains:
1.0-1.5 Ga
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U-Pb Age (Ma) Data by Paul O’Sullivan, courtesy Jamey Jones 21


Presenter
Presentation Notes
Detrital zircons from the metaflysch indicate that the sediment source is not likely to be the local Talkeetna Arc. Instead, the dominance of Chitina Arc-age grains as well as a few Precambrian grains make it similar to Nutzotin Mountains Sequence.


Y o g Talkeetna Suture Zone

Sl [plu et bl e Exhumation from mid-crustal
(63 Ma) .
b w B conditions to surface between

Metaflysch Late Cretaceous and 45 Ma

ssve SUu@. o (O * Significant left-lateral
= ' translation suggested to link
metaflysch to Chitina Arc

e Still a major structure, more
complicated than the old
Talkeetna Thrust

Alaska
. Jurassic - L.
Wrangelha . ~150 Ma
. . Cretaceous
Composite . Plutons

Denall Fault
DZ deposmon Offﬁ 5
Terrane C‘IHSUC
Strata
Political =~ Major
Borders Faults 1000 km

Modified from figurel of Mooney; 2010



Presenter
Presentation Notes
Our work supports the treatment of the Talkeetna Suture as a major structure, though not as a simple thrust fault. The geologic history of the metaflysch indicates that activity along the zone resulted in both burial and exhumation, and left-lateral displacement along this structure is suggested to restore the metaflysch closer to its likely detrial zircon source.


Tertiary faulting & volcanism
Some faults parallel regional
trend of Tertiary volcanics

e Rift / NE-SW extension?

e |t's not that simple

\

- 6 8
Miles



Presenter
Presentation Notes
It has been suggested that Tertiary volcanic fields are controlled by extensional structures trending NW-SE. While some of our mapped structures parallel the general regional distribution of Tertiary volcanic rocks (lower right), the next slides will make it clear that the picture is more complicated.


::ifiiif: 2 Tertiary faulting & volcanism
0’0‘00 Pl

b o ' .
2 : Resistivity map (900Hz; DGGS data)
: highlights major lineaments

Major breaks are faults

Low resistivity maps some of
the Tertiary volcanics
(volcanic rocks not inherently
conductive, but depositional
environment may include
conductive sediments)
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Geophysical data: Burns and others (2014)


Presenter
Presentation Notes
The DGGS 900Hz electromagnetic resistivity data shows the extent of the Tertiary volcanic field as well as the major faults cutting it. But not all Tertiary volcanic rocks are the same…


Basalt, andesite flows and agglomerates Crosscutti nNg relationshi PS
Cut by 54 Ma andesite porphyry

with volcanics help date
relative fault motions

“ Felsic volcaniclastics, lesser mafic,
1 intermediate, and felsic flows

//7 # Felsic flow near base dated 38 Ma

Age data: Benowitz et al (2015) . S . 55


Presenter
Presentation Notes
There are two major volcanic units in the southern part of the map area. 


Basalt, andesite flows and agglomerates Crosscutti nNg relationshi PS
Cut by 54 Ma andesite porphyry

with volcanics help time
fault motions

54 Ma Basalts absent

METERS
2000 CENTRAL RAINGELLIA o
FAULT Significant

o post-38 Ma offset
) 38 Ma
e L SEANVENS ;- AR

. P TPs
1000 ¢ K a |
SIS VialUnconformity, . ! 2 N

>38J\VIaflinconformity,

1500 T

s L. B~ il W

SIS, M~ “ Felsic volcaniclastics, lesser mafic,
AT ) o 4 intermediate, and felsic flows

* @ Felsic flow near base dated 38 Ma

Age data: Benowitz et al (2015) 26


Presenter
Presentation Notes
A basaltic volcanic field has an age of greater than 54 Ma. This is cut by the Central Raingellia Fault (CRF). Younger volcanics, dominated by felsic volcaniclastic rocks, are deposited directly on metamorphic rocks south of the CRF; they locally overlie the > 54 Ma mafic volcanic rocks. The mapped relationships indicate that the CRF experienced SE-side-up offset between 54 and 38 Ma, with additional (lesser) offset after 38 Ma. Both dip-slip and oblique displacements are possible.


Structurally controlled
mineralization

Map plotting gold assays

= T

[;13
Shear-hosted Cu-Ag

Epithermal gold

Z-score Selected geology
(log-transformed)

<-3
-3to-2

Fault
B Granodiorite

Sb anomaly | ~ . i Iﬁ 11
o @ © A ® 1to2

¢ af ¢ Eg 2t03

>3

Data from RDF 2014-22 (Wypych and others, 2014)


Presenter
Presentation Notes
The zone around the Central Raingellia Fault (CRF) hosts many of the mineral occurrences in the map area. These structurally controlled occurrences vary in mineralogy depending on the host geology, but it seems likely that they owe their existence to a combination of fault activity and magmatism that affected the area during the Eocene (56-34 Ma).


Part 2: Eastern Alaska Range
Ultramafics & young deformation

0 10 20 30 40 50 Miles

Geology of Wilson and others, 2015


Presenter
Presentation Notes
The next series of slides will address the area shown by the black box
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Ts - Tertiary gravels

Tg - Tertiary granitic rocks of East Susitna age

Kp - Phyllite

Kms - Maclaren schist

’n - Nikolai greenstone

Rnp - Late Triassic picrite

kg - Late Triassic gabbro

Rum - Late Triassic ultramafics

RPs - Triassic to Permian sediments and volcanics
PI - Permian limestone

_Amphitheater
# rsynform



Presenter
Presentation Notes
This map and cross section are the result of mapping, geophysical interpretation, and compilation of existing data by DGGS.
Major structures are highlighted here. The next three slides will highlight three major lithological packages.


i NN RN Three lithologic

subdivisions

1: Amphitheater group:
 Nikolai Greenstone (thick)
e Tr-P sediments (lacking
limestone)
Ultramafics, including
Alpha/Fish Lake complex

Ts - Tertiary gravels

Tg - Tertiary granitic rocks of East Susitna age

Kp - Phyllite

Kms - Maclaren schist

’n - Nikolai greenstone

Rnp - Late Triassic picrite

'Rg - Late Triassic gabbro

Rum - Late Triassic ultramafics

TRPs - Triassic to Permian sediments and volcanics
Pl - Permian limestone
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2. Paxson Mountain group:

Nikolai Greenstone (thick)
Permian limestone (Eagle
Creek Formation)

Lacking gabbro and ultramafics

Ts - Tertiary gravels

Tg - Tertiary granitic rocks of East Susitha age

Kp - Phyllite

Kms - Maclaren schist

’n - Nikolai greenstone

Rnp - Late Triassic picrite

Rg - Late Triassic gabbro

Rum - Late Triassic ultramafics

RPs - Triassic to Permian sediments and volcanics
Pl - Permian limestone

L1
[
[
[
[
[
[
.
[
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f"‘\Q{Qf 3. Rainy Creek group:
e Late Triassic picrite volcanics
(very primitive basalt)
Lacks ‘normal’ Nikolai
Ultramafic bodies
Permian-Triassic sediments,
volcanics, limited limestone

g

Ts - Tertiary gravels

Tg - Tertiary granitic rocks of East Susitha age

Kp - Phyllite

Kms - Maclaren schist

’n - Nikolai greenstone

Rnp - Late Triassic picrite

Rg - Late Triassic gabbro

Rum - Late Triassic ultramafics

RPs - Triassic to Permian sediments and volcanics
Pl - Permian limestone

L1
[
[
[
[
[
[
.
[
L]

m‘iles’ N




Rainy Creek Picrite

e \Very fine grained volcanic breccia
* Fine-grained dikes R
e Geochemically primitive: Kooy Y
e High MgO, Ni, Cr
e Primitive olivine, clinopyroxene s

e Late Triassic: 225.7 £ 2 Ma (hbd) |
(Bittenbender and others, 2007) st o et

R

8 Picrite extrusive, (XPL) SIS
;:_ , , }‘ ‘ N “ ; . *N iy S f ; i'l~ b

& g e o “1‘k4
e A

P i oo E x W e LR e _ - e s z U e A L o

Very fine grained, fragmental, high-Mg lower greenschist kA e
minerals: actinolite + chlorite; lacks cumulate olivine 33



Presenter
Presentation Notes
The term ‘picrite’ refers to high-MgO or olivine basalt. However, this can mean either olivine-phyric basalt (cumulate), or to a basalt crystallized from a high-MgO melt. The distiction is important: high MgO melts are uncommon, and their existence is considered favorable for PGE potential (e.g. Arndt and others, 2005).
Our petrographic work indicates that these rocks represent high MgO melts rather than normal basaltic melts with (cumulate) olivine phenocrysts.


Volcanic environment

e Rainy ultramafic complex linked to low-Ti,
early phase of Nikolai Greenstone

— Olivine more primitive, low-Ti
e Intruded by high-Ti series dikes
e Clasts in high-Ti volcanic rocks (lithified)
e Uplift, unconformity during Late Tr event?
— In contrast: magma mixing at Alpha complex

g

Kdms

B iCrit R B
\.-pPICrite ey
*19“ ’m_)-,r// - 4‘;‘ s
&

Unconformity?

Ts - Tertiary gravels

Tg - Tertiary granitic rocks of East Susitha age

Kp - Phyllite

Kms - Maclaren schist

’n - Nikolai greenstone

Rnp - Late Triassic picrite

Rg - Late Triassic gabbro

Rum - Late Triassic ultramafics

RPs - Triassic to Permian sediments and volcanics
Pl - Permian limestone

L1
[
[
[
/|
[
B
.
1
1]


Presenter
Presentation Notes
Picrite volcanic rocks and related dikes cut and overlie the Rainy Creek ultramafic complex, a large, apparently sill-form dunite body. The dunite body is thought to have been emplaced in a hypabyssal setting, but is not an extrusive rock. Field evidence indicates that the Rainy Creek ultramafic was lithified and possibly exposed at surface by the time of picrite volcanism.
The following slides will discuss how high-Ti Nikolai magmas (somewhat more evolved relatives of the picrite magmas) were co-emplaced and even mixed in the same sill complex as low-Ti magmas (such as those that crystallized the Rainy ultramafic).


Ultramafic complex architecture

O

NEPLE

Mg —

6.7% Ni, 1.0% Cu,
1.5 g/t PGE

1.1% Ni, 0.2% Cu,

/ 0.2 g/t PGE - .
Tb— ~ | 3.229% Ni, 0.38% Cu,

' Se"enmt!e Lake S (in DDHO8)
" d Trnb

Quaternary deposits Trng | Triassic gabbros _," Orientation of schematic _

cross section Modified from Schmidt
and Rogers (2007) after
industry data

Trnb | Triassic Nikolai basalts Trnu | Triassic ultramafic rocks

Previous interpretation: cyclical ultramafic to gabbro layered complex


Presenter
Presentation Notes
Geologists from industry and the Geological Survey of Canada have described the Alpha (or Fish Lake) ultramafic complex as a cyclically layered mafic-ultramafic intrusion. 
DGGS supported a master’s degree research project by University of Alaska student Lauren Lande that examined the complex in detail.


Detailed mapping of Alpha complex

Completed by Lauren Lande through DGGS-UAF MS Research Internship

| GEOLOGIC MAP OF THE
CENTRAL ALPHA COMPLEX

| Map Units

Granodiorite porphyry
@ Metafelsite

Schist

Triassic Nikolai gabbro
Trg2| High-TiO, gabbro
Trg1| Low-TiO, gabbro

A1 e St M Oy Wb
- . Ba T 4| Triassic ultramafic rocks
. o ﬁ — o, v Ritin, . \\ Trt | Troctolite
! N : R v s TR £ Tre | Clinopyroxenite
S IR S N i SR T, o | Hl wehrlite

4 My . Trfd| Feldspathic dunite
|Centra|fe|dspathic unit[ . " S e — { Lird | Dunite

] L : \ ~ :-' e N T e 1 Paleozoic rocks
I ¥ — ) . uill ) Paleozoic undivided
. VI oo &y e A Alteration
I : U ~. -\ D NGl Variably serpentinized

7013000
- +..+'7013000

: 7012000

Upper ultramafic unit dunite

Serpentinite
Map Symbols
— Geologic contact
— = Inferred contact

Igneous mineral
% layering

'I T :
LR ' i “‘-'Ll'__-_f_._.:‘_____ \ 1 ~; Foliation
-{EéT Q25 250500 \ i ] S Faut
= . ; “~. Inferred fault

548000 & \h\\& \ 1 . )00 |~ Unit divisions

Gabbro is shown in blue: traceable as thin crosscutting dikes 6



Presenter
Presentation Notes
Magmatic layering and contacts dip to the south, therefore the southern part of the complex represents the upper levels.
In contrast to previous maps, detailed mapping by Lande (2016) shows that gabbro is limited to thin crosscutting dikes.
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Basal ultramafic unit:

Intermediate Ti clinopyroxene;
Disequilibrium textures:
magma mixing?

Central feldspathic unit:

High Ti clinopyroxene:
Crystallized from

=Eureka PGE mineralized zone

Upper ultramafic unit:

Low Ti clinopyroxene:
Crystallized from

37


Presenter
Presentation Notes
Lande (2016) divided the exposed part of the complex into three main units.
Using Ti content of clinopyroxene determined by microprobe, she was able to associate different parts of the complex with the high-Ti and low-Ti Nikolai greenstone magmas. Volcanic stratigraphy indicates that the high-Ti magmatism closely followed low Ti magmatism (e.g. Green and others, 2010). The northern part of the complex shows evidence for mixing between the two magma series.


PGE mineralization

- king s 2
' 4 Kdmsi “‘*@"V' ()

~~—_. Numerous prospects,
highest grades are north

\?ﬂ
. of Rainy Creek Thrust
Pt Pd ratio 1 1

Eureka Zone
Bulk tonnage target drilled by
| Pure Nickel 2012-2013
\ Pt:Pd ratio: 1:2
. (similar to high-Ti Nikolai)

= A A
e i oy k.-_,. -,

5-20 ppb
20-50 ppb
50-200 ppb
200-500 ppb
500-1200 ppb

—

Data from DGGS (Twelker and others, 2014, Wypych and others, 2015), BLM (Bittenbender and others, 2007), and Pure Nickel Inc. 38



Presenter
Presentation Notes
PGE mineralization in the area falls into two types distinguished by Pt:Pd ratios. Rocks in the Rainy Creek area appear to have a Pt:Pd ratio more similar to the picrite magmas or the low-Ti series, while those of the Eureka zone are more similar to the high-Ti series.  The rare-earth element signature of mineralized rocks in the Rainy Creek block is most similar to that of the picrite magmas.


S-vergent thrust faulting
builds the Alaska Range

Root into Denali Fault
Exhumation £ 20 Ma-present



Presenter
Presentation Notes
Young structural disruption is a key characteristic of the area. The photo in this slide shows a small-scale example; the following slides will discuss much more significant displacements.


More shortening:

e Amphitheater panel
rocks emplaced over
Paxson Mountain
panel
Approx. 25 km (min.)
shortening implied

‘Amphitheater,

b

Ts - Tertiary gravels

Tg - Tertiary granitic rocks of East Susitha age

Kp - Phyllite

Kms - Maclaren schist

’n - Nikolai greenstone

Rnp - Late Triassic picrite

Rg - Late Triassic gabbro

Rum - Late Triassic ultramafics

RPs - Triassic to Permian sediments and volcanics
Pl - Permian limestone

Mountain_|
s o A
Miles. N

Drillholes
into'Nikolai’

L1
[
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_Amphitheater
" “panel

\“‘“\Raggpn Mountain panel:



Presenter
Presentation Notes
Evidence that the Amphitheater panel is emplaced over other Nikolai greenstone (Paxson Mountain panel) includes map patterns, geophysical signatures, and drill holes that penetrate the Alpha complex and intercept Nikolai greenstone at depth.


Serpentinization
increases from base of
complex upward:
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Presentation Notes
Detailed mapping by Lande (2016) showed increasing serpentinization towards the base of the complex.
Mapping also revealed slivers of polydeformed Maclaren schist structurally emplaced within the ultramafic complex. 


Schist slivers were also
found in/near other

thrust faults:
e Motion young (<30 Ma)
e Displacement significant

<> Schist slivers

Ts - Tertiary gravels

Tg - Tertiary granitic rocks of East Susitna age

Kp - Phyllite

Kms - Maclaren schist

R’n - Nikolai greenstone
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'Rg - Late Triassic gabbro
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Presentation Notes
Major motion on these structures has to post-date the 30 Ma metamorphic cooling of the schist.


Fault at the base of ultramafic...
schist slivers in the middle?

Duplexing of slippery, * serpentinized ultramafic rocks could explain

Maclaren schist (Kms)

The implication would be that Wrangellia ultramafic slid over
Maclaren schist prior to being thrust back over Wrangellia
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5chematic paleogeography in the Late Triassic

Paxson Mountain: Amphitheater Mountains: Rainy Creek:

Thick, ‘normal’ Nikolai greenstone Thick, ‘normal’ Nikolai greenstone Most primitive magmas
Significant Permian carbonates Thick ultramafic complex Possible Late Tr erosion
Lacking gabbros, PGE prospects Bulk tonnage Ni-Cu-PGE target Numerous PGE prospects
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Presentation Notes
This cross sectional schematic shows the different panels arranged in possible pre-shortening configuration, south to the left.
Paxson and Amphitheater areas share similarities in the thickness and geochemical character of the Nikolai greenstone succession, Amphitheater and Rainy panels share similarities in that both have large ultramafic cumulate sill complexes.
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Presentation Notes
The different panels were thrust-stacked after 30 Ma. Maclaren schist must have been in somewhere the footwall of the imbricating faults.


5chematic paleogeography in the Late Triassic

Paxson Mountain: Amphitheater Mountains:
Thick, ‘normal’ Nikolai greenstone Thick, ‘normal’ Nikolai greenstone
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Presentation Notes
This slide ties the schematic blocks to the present cross-sectional configuration of the Amphitheater Mountains and Rainy Creek area.


Conclusions

 Wrangellia in central Alaska has undergone multiple
significant deformational events (Jurassic to present)
— Jurassic NW-directed shortening: Wrangellia-Talkeetna Arc
— Late K exhumation, translation of J-K metaflysch
— Eocene northeasterly normal (+ strike slip) faults
— Oligocene-present Alaska Range shortening, exhumation

 Understanding these structures helps reconstruct the
magmatic environments related to the Ni-Cu-PGE
mineralizing system

 Many parts of Alaska are still not adequately mapped
— DGGS is working on it (but it’s still a > 100 year job)
— We must continue to find ways to use technology to assist
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