Project History

1974 - While at Rice
University, Proposed A
Comprehensive Uranium -
Hydrogeological Exploration
Program to U.S. ERDA (now

DOE), Grand Junction, Co
(Campbell & Biddle,

1977 - Exploration Based on
New ERDA National Uranium
Resource Evaluation Program
( ) Reports/Data Released.

Major Geochemical Anomalies
Identified (U, Th & REE))

URI Raised Funds: $300,000:
Recon, Sampling & Analysis,
Mapping & Claim Staking: Field
Seasons (1977 & 1978)

URI Final Report Issued in
early 1979 Recommending
Further Exploration, i.e., drilling
and geophysics.

1979: Three-Mile Island
Nuclear Power Plant Incident.

Media fear-pandering overtook
U.S. (

Uranium Price Fell & U.S.
Nuclear Power Plant Permitting
& Construction Ceased, until
recently.

Continued Research &

Monitoring over the years,
Campbell, et al., ( ) and

International Conference for Applied Geoscience & Energy (

September 26 - October 1, 2021

Thorium & REE Mlnerallzatloh &
A New Roll-Front Uranium District ...
All in Eastern Seward Peninsula, Alaska?

), Denver, Colorado

Investigators:

Original Field Team:
Michael D. Campbell, PG, PH.
Kevin T. Biddle, pnhD.

Charles C. Wielchowsky, phD.
Chuck Weisenberg, PhD.

Eric Nelson, PhD.

M. David Campbell, PG.

Recent Support:

Robert T. Gregory, P.G.
Roger W. Lee, Ph.D.

James L. Conca, Ph.D.

Early Project Results:

< High Grade U, Th & REE in
Dikes within Cretaceous
Kachauik Pluton

% Potential Uranium Source:
Eastern Edge of Tertiary
McCarthy Basin (Crater?)

< New U Roll-Front District?


https://imageevent.org/2021/
https://i2massociates.com/downloads/AbstractAAPG-ACE-2021MDCFinal.pdf
http://www.mdcampbell.com/CamBidd77.pdf
https://mrdata.usgs.gov/metadata/nurehssr.faq.html
http://i2massociates.com/downloads/ConfrontingBias.pdf
https://i2massociates.com/downloads/UCOM-Issues2020ShortSlides.pdf
https://i2massociates.com/downloads/BEYONDHYDROCARBONS-2020ExpandedIIRev.pdf
https://i2mconsulting.com/michael-d-campbell-pg-ph-curriculum-vitae/
https://youtu.be/mHeoGQGDSU8
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Identification of McCarthy
Basin

Possible Impact Crater ?
TBD

USGS Indicated 16,000
feet paludal & fluvial
sediments of quartz,
feldspar, etc. in basin.

Presence of Lignite

Analogy present: HOM U
discovery in heavily
faulted Tertiary sediments
with abundant lignite.

Leaching of U from
source to groundwater
creating classical roll-front
uranium deposit within the

eastern section of basin.
(See Campbell & Biddle, ).

U, Th & REE

Till, et al, (
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After Till, et al, (2011) and Maps


https://web.i2massociates.com/resource_detail.php?resource_id=7907
http://www.i2massociates.com/downloads/Dickenson1558.pdf
http://www.mdcampbell.com/CamBidd77.pdf
http://www.i2massociates.com/downloads/sim3131_pamphlet.pdf
https://pubs.usgs.gov/of/2009/1254/database/SPindex.htm
https://i2massociates.com/downloads/Till-USGS-1986PlateIC.pdf

Bendeleben Mountains

URI = United Resources International, Houston, Texas (Now , Katy, Texas)


https://i2mconsulting.com/

Allanite in Thin-Section:

v" Allanite with Ce-Ti Reaction Rims v Allanite (Black) w/ numerous

(Late Stage = Hydrothermal Activity?) nucleation sites for U, Th, & REE
v Stress Cracks in Allanite (Brown) v Allanite invading Feldspar (Late Stage)
v Isolated Zircon, Monazite, & Apatite v All Monazite, Apatite & Zircon

v Feldspar (White)

Alaska Sample C2-1 Ellington Associates Laboratory sample C2-1
For: M. D, Campbell and Associates, L P.
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» / - . Fresh Break of Outcrop Sample showing large Allanite
crystals (Black) within matrix of Feldspar (White)
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AerEe (e yEler) Weathered Dike and Igneous Rocks from Outcrop



Rock-Sample Geochemistry

TABLE 5
WHOLE ROCK ANALYSES
(TOTAL MAJOR, MINOR & TRACE ELEMENT SCAN)
(ppm)

SAMPLE SAMPLE
Loc, %

Southern Area
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C2=1 Allanite Monzonite
C2=1A** Allanite Monzonite
C2-1C** Allanite Monzonite
C€2-3 Nepheline Syenite
C2-16 Nepheline Phonolite
C2-17%% Allanite Monzonite
C2=26 Amphibole Phonolite
c2-27 Augite Syenite

Central Area
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C2-28 Allanite Monzonite

D2-30 Allanite Amphibole Syenite
D2-52 Melanite Phonolite

D2=53 Horn. Biotite Granodiorite
D2-57 Melanite Phonolite

D2-65 Tremolite(?) Phonolite

Nerthern Area v 11 Elements > 1,000 ppm (MC)

D2=~2 D2-8 Nepheline Syenite

D2-2 D2=9 Nepheline Phonolite
D2-3 D2-11A  Granite 12
D2-3A D2-12 Allanite Nepheline Syenite 98
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In Allanite Monzonite: U, Th, La,

+Element reanalyzed (XRF, etc.). See Table 2 (wt.%). Not included in trace element content summary. Ce, Sm, Pr, Nd, and

**Considered mineralized.
Not reported.
ajor component

Zoonstdered anonatoue, In Allanite Amphibole Syenite,
R Melanite Phonolite and Tremolite
Phonolite: Ba, Zr, Sr, and Rb
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w

> 1,000 ppm

SAMPLE  SAMPLE ROCK NAME

= _siﬂ__ B Others “Anomalous”: Eu, Tb, Cs,
2 : . Sn, Ag, Mo, Nb, Cs, I, Nb, etc.

C2=1 C2=1%* Allanite Monzonite
Cc2-1 C2-1A** Allanite Monzonite
Cc2-1 C2=1C** Allanite Monzonite
C2=1 C2=3 Nepheline Syenite
C2-6 Cc2-16 Nepheline Phonolite
C2-6 C2=-17*% Allanite Monzonite
C2=14 C2=26 Amphibole Phonolite
C2-14 C2-27 Augite Syenite
Central Area
C2-15 C2-28 Allanite Monzonite
C2-17 D2=30 Allanite Amphibole Syenite
D2-44 D2-52 Melanite Phonolite
D244 D2-53 Horn. Biotite Granodiorite
D2-48 D2-57 Melanite Phonolite
D2-61 D2=65 Tremolite(?) Phonolite
Northern Area
D2=2 D2-8 Nepheline Syenite 20
D2-2 D2-9 Nepheline Phonolite 17 190 (340
D2-3 D2-11A  Granite 7 9 1i0
D2=3A D2~12 Allanite Nepheline Syenite 14 160 170
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+Element reanalyzed (XRF, etc,). See Table 2 (wt. %). Not included in trace element content
**Considered mineralized.
NR=Not reported, 8TD- Indium as standard.
MC-Major component /=0 1%% Considered anomalous. Considered strongly anamalous.
>1000 T . Campbell, et al., (
ppm



http://www.i2massociates.com/downloads/JGG-2-023.pdf

Al-Ce Feld

G, -/ t/‘ﬂ: ,?

Samples C2-1 50X Transmitted Light Crossed Nicols View Sample C-17 50X Transmitted Light

Al-La = La-Allanite Al-Ce = Ce-Allanite Feld = Feldspar ~ Z = Zircon Horn = Hornblende Ag = Augite Ac = Accessory Minerals,

= |ndicating Two-Stage (Ce-La) Allanite Formation oS fpste
» [ndicating Stress-Cracks — Facilitating Drainage

i
w»

Sample C2-1 XRF- Allanite— ContainingAbundantCalcium(Yellow),
with Ti (Red) and Ce (Orange) Reaction Rim and Ti in Feldspar(Black) Sample C-17 100X Transmitted Light
Note Stress Cracks and Micro-Inclusions in Al-La

Campbell, et al., ( ), especially pp. 29-30, and Appendix Il, pp. 61-62


http://www.i2massociates.com/downloads/JGG-2-023.pdf
http://i2massociates.com/downloads/AlsSeward10.pdf

Darby and Granite Mountains USGS Rock and Sediment Sampling Types of Alkaline Rocks Sam p|EC|

Compared to URI Rock Sampling : Kachauik, Burnt Creek, & Dry Canyon Creek Areas,
|Eastern Seward Peninsula, Alaska Agpaitic
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Subalkaline rocks

Area of

Northern Area

Southern Area
Values from Table 6

USGS Data From: Eakins, et al., 1976 60

0.1 . . . 1,000.0  Thorium (ppm) 10,000.0

Figure 16A Alkali-si{ica diagram for alkaline rocks. The labelled points sfmw the average
® USGS Sediment Other Areas  BURI Rock from Kachauik, Burnt Creek & Dry Canyon Creek Areas @ USGS Rock Darby Area @ USGS Sediment Darby Area composition for various types of alkaline rocks, as compiled by Nockolds

(1954).

Regional Uranium / Thorium Distribution Plot SiO, vs. Alkalinity Ratio Plot

 Plot Shows URI Samples (Rock) in Context with U.S.G.S. Sampling < Samples from Mineralized Zone with >>> REE Concentrations
(Rock and Sediment)

S U Saples (Saek bees) avemes fiier o U/ < Decreasing SiO, + Increasing Alkali .... Carbonatite Nearby ?

< URI Samples in Mineralized Zone very high in U/Th * Numerous Types of Subalkaline Rocks in Area.

% URI Samples from three Plutons:

Northern Area ...... Dry Canyon Creek Pluton (high U),
Central Area .... Burnt Creek Pluton (high U), and
Southern Area .... Kachauik Pluton (with mineralized zones (high U & REE))
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Basic Requirements are Present:

v Uranium Source Rocks of Cretaceous Age are in Proximity to Basin Containing ~16,000 Ft. of Tertiary Fluvial Sediments w/Lignite.

v" Analogue PresentofaRoll-Front Uranium Occurrence in Fault-Blocked Tertiary Sediments South of Death Valley Basin.

v' Groundwater RechargestheBasin with Elevated Uranium... Likely Forming Multiple Uranium Roll Fronts @ Shallow Depths.

Question: Where in Basin are Roll Fronts Likely to Occur? Where Lignite (or H2S or ?) Provide Reducing Conditions.



What About the Rare-Earth Mineralization ?

Average REE Concentrations- Kachuik Region — Mineralized Zone

10,000.0

REE Concentration Plots Indicate:

Kachauik Pluton Area
Eastern Seward Penisula, Alaska

> Averaged Concentration of REE Samples
» A Clear Eu-Gd-Tb-Dy Anomaly

» Normalized REEs Show No Negative Eu Anomaly

Normalized REE - Kachuik Region

Mineralized Samples

O\ URI Sampling

Light REEs — Heavy REEs

Heavy RE Classifications?

La Ce Pr Nd Sm Eu Gd Th

Eu-Gd-Tb-Dy Anomaly

w
w
&

o
=
T

]

]
=
o
=
fim)
w
e«

Average REE of 4 Samples from the Same Area of the Mineralized Samples Obtained by the USGS Field Reconnaisance.

U.S. Geological Survey Sampling

(Campbell, et al., ( )


https://i2massociates.com/downloads/REE-EMDPresentation8-31-20.pdf

100,000

In Southern Area

Mineralized
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—o—Ce_ppm o
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o Nd
Pr e Other Areas of Anomalous REE?

—@—|a_ppm

Nd_ppm

Sm_ppm
—o—Eu_ppm
—e—Gd_ppm Geochemical Survey of REE in Area
—e—Tb_ppm by USGS and consultants in
—e—Dy_ppm general area of REE mineralization,

—e—Ho_ppm 5 shows anomalies.

=@=Fr ppm
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Graphic shows how widespread
REE are in sediments derived from
igneous rocks in 100 sq. mile area
around mineralized zones.
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C bell, L, (2020) . -
ampoel. et al. ¢ Ce dominates REE group, with

decreasing concentrations of La,
Nd, Pr, etc., in mineralized zones.

Sample #s: 1

>>>> No Eu Negative Anomaly.


https://i2massociates.com/downloads/REE-EMDPresentation8-31-20.pdf

Ground Magnetic Survey
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For the rest of the story, see Campbell, et al., ( )
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http://www.i2massociates.com/downloads/JGG-2-023.pdf
http://www.i2massociates.com/downloads/DeathRidgePlateI.pdf

Campbell, M. D., R. W. Gregory, S. S. Sibray, and J. L. Conca, 2020c, “Sources of Rare Earth Elements in the U.S. and the
word” ... An Energy Minerals Division Uranium (Nuclear & REE)
Committee Report September 28 to October 2, Details: I2M News (), URL: =
EMDPresentation8-31-20.pdf

Dickinson, K. A., K. D. Cunningham, and T. A. Ager, 1987, “Geology and Origin of the Death Valley Uranium Deposit,
Seward Peninsula, Alaska,” in £conomic Geology, Vol. 82, pp. 1558-1574, URL:
http://www.iZmassociates.com/downloads/Dickenson1558.pdf

Till, A. B, J. A. Dumoulin, B. M. Gambia, D. S. Kaufman, and P. I. Carroll, 1986, “Preliminary Geologic Map and Fossil
Data from Solomon, Bendeleben, and Southern Kotzebue Quadrangles,” U. S. Geological Survey, Open-File Report 86-
2786, Plate 1, URL: https://i2massociates.com/downloads/Till-USGS-1986PlatelC.pdf in report:
https://i2massociates.com/downloads/TillUSGS-1986.pdf

Till, A. B., J. A. Dumoulin, M. B. Werdon, and H. A. Bleick, 2011, “Bedrock Geologic Map of the Seward Peninsula,
Alaska, and Accompanying Conodont Data,” Pamphlet to accompany U. S. Geological Survey Scientific Investigations
Map 3131, URL: http://www.iZmassociates.com/downloads/sim3131_pamphlet.pdf

Triex Minerals Corporation, 2007, "Discovery of Uranium in Boulder Creek Area near Death Valley,” Press Release. URL:
https://web.i2Zmassociates.com/resource_detail.php?resource_id=7907

For additional information available from our research over the years on the subject matter,
see below in PDF version from the I2M Web Portal:

1. Allanite (here) 2. Uranium in Alaska (here) 3. Rare Earths in Alaska (here)

U | J VV vV 1J s .
http://i2massociates.com/downloads/Campbell2021IMAGE.pdf



http://i2massociates.com/downloads/HGSGAER77Introduction.pdf
http://www.mdcampbell.com/CamBidd77.pdf
https://ace.aapg.org/2020
https://i2mconsulting.com/i2ms-chief-geologist-also-presented-summary-to-ace-conference-entitled-uranium-nuclear-power-are-on-the-move/
https://i2massociates.com/downloads/UCOM-Issues2020ShortSlides.pdf
https://i2massociates.com/downloads/BEYONDHYDROCARBONS-2020ExpandedIIRev.pdf
https://ace.aapg.org/2020
https://i2mconsulting.com/i2ms-chief-geologist-presentation-on-the-sources-of-rare-earth-elements-in-the-u-s-and-the-world/
https://i2massociates.com/downloads/REE-EMDPresentation8-31-20.pdf
http://www.i2massociates.com/downloads/Dickenson1558.pdf
https://i2massociates.com/downloads/Till-USGS-1986PlateIC.pdf
https://i2massociates.com/downloads/TillUSGS-1986.pdf
http://www.i2massociates.com/downloads/sim3131_pamphlet.pdf
https://web.i2massociates.com/resource_detail.php?resource_id=7907
https://i2mconsulting.com/web-portal/
https://web.i2massociates.com/search_resource.php?search_value=Allanite&sort=date#page=1
https://web.i2massociates.com/search_resource.php?search_value=Uranium+in+Alaska#page=1
https://web.i2massociates.com/search_resource.php?search_value=%22Bokan+Mountain%22#page=1
http://i2massociates.com/downloads/Campbell2021IMAGE.pdf
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Graphic shows how widespread REE are in sediments derived from igneous rocks in 100 sq. mile area around mineralized zones.

Ce dominates REE group, with decreasing concentrations of La, Nd, Pr, etc., in mineralized zones.��>>>> No Eu Negative Anomaly.
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