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1 Strategic and selected critical minerals in Alaska summarized
By Thomas K. Bundizen, Gitbert R. Eakins, and John T. Dillon, DGGS mining geojogists
[ntroducrion 'Strategie’ vs 'Cricieal’
Sinee the turn of cthe century, Not all mineral experts agree on
Alaska has added significant amounts of the deffni{tions of both 'gtrategie’ and
so-called ‘'scrategie' and ‘erttical' ‘ecritical minerals,’ and many view the
raterials to United States domestic CwWo Cerms as synonomoua. The best
mineral produecion during che First, avallable general defimdtions have been

Second, Korean, and Vietnam Wars as Pprovided by Thrush (1968):
well as during times of unusual ghort-
anes caused by technologleal change or ‘Strategie minerals are those
Jdisruption of eritical forei{gn sources. commodities  esaential to  cthe
Alaska's contributfon 1includes ctin, national defense for the supply of
tungsten, platinum-group metala, anti- which, during war, we are wholly
mony, mereury, echromium, and minor or in part dependent upon sources
imounts of asbestos (table I). This outside the nacional boundaries of
naper definea whart strategfic and the Uniced Scates, and for which
aritiecal wminerals are, summarizes strict measures controlling com~
Alaska's past strategic—minerals servat{ion and diartributien are
contribution and known reserve base, qecessary.

and discusses strategie and cri{rieal
minerals availability with respect to
lands open or closed to mineral encry
and development.

Critieal minerals are thoase
eagential to the national defense,
the procurement of whieh in war,
while diffieult, {3 less serious
than those of strategie minerals
’ (because they can elither be



domestically produced or obtained
in more adequate quantities froam
reliable fore{gn sources) and for
vhieh some eonservation wmeasures

may be necessary for nondefense

uses. '
Tt follows thatr a ‘'strategie’
mineral 1Is one (n which a ehronic

domestie shortage exiscs. On the other
hand, potentially economie reserves of
‘ericiecal’ minerals may be relacfvely
abundant within the United States, but
for social, economic, environmental, or
policical reasons, the ecountry relies
heavily on foreign sources of raw ore.
Conservacion and recycling of mineral
materials «<could help allevi{iate the
minerals supply problem and may reduce
our dependence on foreign sources of
materials Im future years, but tche
United States has not been able to
provide an adequace supply for defense,
Also, many mineral uses are 'dissfipa-
tive' and thus {ndustrial consumption
must alwavs, to some degree, be supple-
nenced by primary mineval extraction.

The lists for ‘strategic¢' and
'cricleal’ wminerals have changed over

cime, In 1941, ‘'scrategi¢' minerals
were aluminum, antioony, chromium,
manganese, optical mica, plactinum,
nickel, mercury, ¢tin, and tungsten,

Minerals 1mportant to spaee-age cech-
nology such as cobalt, nlobium, cesium,
and various rare—~earth elements have
been added to the 1list since World
War II.

The 1975 C(Conference on Strategie
and Criclcal Minerals held tn Farley,
Virginla listed 29 'ericical' minerals,
of whieh 17 are designated ‘gsrrategic’
accarding to the defi{nicions ¢f Thrush

(1968) adopted  here. They are:
Optical mica Asbestos
Niobium CThrom{um
Ces{um Tin
Mangansse Fluorine
Tantalum Nickel
Cobalt Mercury
Bauxice Tungsten
Platiaum~group metals Ant {mony

Seleaium

Fourteen of che 1?7 are found 1in
varying amouncs {n Alaska, Also found
ln che 49rh State are significant re-

serves and resources of seven selected
critical minecals-——cadmium, ziac,
barium, titanium, gold, silver, and
gypsum (rable 2).

Established Reserves of Strategie
, Minerals Listed

Since World War I[I, private in-
dustry and limited federally sub-
slcized exploration have delf{neated
economic or 'near'-ececnomic reserves of
10 of the |7 strategic minerals defined
here: c¢obalec, niekel, tin, platinum
group @metals, asbestos, werecury, fluo-
rine, tungsten, antlwony, and chromite,
Of the vrest, promlsing resources of
selenfum, oprtiecal woica, nioblum, and
tantalum are found In minerallzed
reglonsg {n Alaska; however, commercial-
ly viable reserves of bauxite (alumi-
num), @anganese, and cesium arve not
kanown to exist anywhere {n the state,
Estlmaced reserve bases of strategie
and ericieal minerals are summarized {n
tables 1 and 2; approximate locacioas
of selected deposits are shown |in
figure 1,

A 63-million—1lb proven reserve of
cobalt mecal contazlned within four de-
poglits {n the Southeastern Panhandle
--=Brady Glaet{ar, Yakob{ Island, Mirror
Harbor, and Funter Bay (52, 53, 54, 57;
table |)---amounts to about 3 years of
annual U.S. ecbalt consumption. If the
inferred regserve--—another S5 million
lb---4a included, the total would
amount to 5-1/2 years of present U.,S.
eongumption. The game four deposits
contaln an est{mated 1.i2-billion-1lb
(561,000-ton) proven resarve of nickel,
equal co 2.l years of eurrent U.S.
consumpcion; adding cthe inferred re-
serve lncrease the totcal amount to
about 4 years of present domesti{e eon-
sumption.

Proven and inferred reserves of
938,000 oz of platinum—group merals at
Goodnews Bay, 8rady Glaeler, Yakobi
Ialand, and Salt Chuek (36, S2, S3, 67,
table 1) amount to about 8 monchs at
present rates of U.S., consumption. Ex-
cept for the Srillwater-complex re-
gourees 1in Montanma, Alaska bhas the
largest economlic reserves of platinum
group metals tn the U.S.

The most obvious land-~use conflict

¢ B
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Figure | Locations of selected steatepic and critical mineral deposits (n Alaska
with respeect to scrategie minerals in of tin 1in deposita on che wesctern
Alaska s found tn che nieckel—-cobalt- Seward Peninsula, {n the Manley-Tofcty
copper-platinum group metal deposits of area, and at the Purkey Pile prosgpect

the Southeastern Panhandle. Ninety-
eight and one-half percent of the
Alaska's cobalt reserves (equivalent to
one~sixth of U.S. reserve base), 99.4
percent of Alaska’'s niekel reserve
(equivalent to one-fifth of cthe U.S.
resarve base) and S0 percenc of
Alaska's platinumgroup mecal reserve
(one-fourth of the narion's known
economic platinum reserves) are lacaced
efther {n Glacler Bay National Monument
or section 204 withdrawals 1n che
Tongass Natlonal Forest (West Chicha-
gof-Yakobl Wilderness proposal). In-
sufficiently evaluaced reserves at
Spiric Mountain (45, ctable 1) and Bor
nice (i1, cable 1) are {n Wrangell
National Monument and on state-~salected
lands, respeerively.

Alaska hag 131
of proven and

@illion 1b (66,500

tons) inferred reserves

in the southern Alaska Range (13, 14,
18, 29, table 1), whieh are the larg—
est known reserves of primary ct{n in
che U.S.; this amounts to about | year
of eurrent U.S. usage, Moat of
Alaska's known tiln reserves are outaide
exlisting national monuments or lands
withdrawn from mineral entry, but three

promigi{ng tia belts-—-the Chulitna,
S{chylemenkat, and the O0ld Crow—Bear
Mountain areas (28, 8, 22, table ]|)—-

lie partly within Denalf Nacional Monu—
ment, in a small portion of Lake Clark
Nac{onal Monument, in sgoucherm addi-
tions to the Arcctie Naclonal Wildlife
Refuge, aad {n part of che proposed
Kanuti{ Natioaal Wildlife Refuge.

[nferred reserves of antimoay in
the Fairdbanks and Kantishna df{ascriets
(2t, 26, 27, table 1) amount to about

95,000 tons of meral (contained in low
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grade ores) and represent about 14
monchs of U.S. eonsumption. Roughly
one—third rto one-half of Alaska's
porential antimony resources are

contalned {n mines 1a Denall Narjional

Monument (Kantishna Hills); the Fair
banks deposits are largely on lands
where @{neral development is per—
micted.

The proven and {nferred reserves
of tungsten atr Lost River, Bilg Hur-
rah, Hyder, Gilmore Dome, and Majorie
Glacler (14, 16, 64, 21, S50, cable 1)

year of annual U.S,
consumptlon of WOq. Most of Alaska's
known economfec® rtungsten reserves are
on lands open to wmineral developament;
however, areas showing promise of being
important tungsten provinees are 1in
withdrawn areas sueh as the upper
Hodzana River-Kanutli River trend, Cthe
Charley River drainage {n the Yukon—
Tanana Uplands, and the 0ld Crow—Bear
Mouncain area I{n east—central Alaska.

amount to about |

The inferred reserve of high-grade
chromite ore and concentrates la de-
posicts near Seldovia, equal to about
200,000 tons of 28 percent Cr,0
(38, 39, cable 1), amounts to about g
weeks of present U.S, econsumption.
These rvreserves are on state and federal
lands open to wmineral earry; however,
most of the remaining Alaskan chrome
resources have beea withdrawn from
mineral entry. We judge that the best
potenctlal chromite belts fan Alaska,
besides the Seldovia-Eklutna trend,
are, {n descending order: 1) the Cari-
bou Mountafn occurrences (part of
Kanuti Narional Wildlife Refuge pro-
posal), 2) the Bernard Mountain trend
(partly in Wrangell National Monument),
and 3) cthe Baranof Island occurrences
in Southeastern Alaska (partially {n a
section 204 withdrawal) (22, 44, S8,
cable 1). Although the De Long Moun-
rain deposits (Noatak Narfonal ™onu-
ment) are judged to be too remote o be
viable today, the portential echrome
resources there appear to be very large
(4, table ).

The most promising Alaskan as-
“estos depogit {s on lands explored by

lMajorIe Glacier by—-product rungsten
reserve {n Glacier Bay Natlonal Monu-
ment {s judged to be subeconomic.

Doyon, Ine. near Eagle (25, ctable 1),
and {s open to development. Many other
asbestos ocrurrences in the state are
also on lands where development {3 al-
lowed.

Alaska's 46.%4 opillion cons of
fluozricte, econtalned wainly 4an high-
grade ores on the Seward Peninsula (14,
table !), amounts to 5 years of present
U.S. econsuapcion. The possibility of
expandiag Alaskan fluorice reserves,
which represent one-fourth of the U.S.
reserve base, {s excellent. The fluo-
ricte prospecets on the Seward Peninsula
dre prilmarily on lands opea to mineral
enrTy. However, significant fluorice
shows to the east of the Pipeline Haul

Road, near Porecupine Lake in the eagc-
ern Brooks Range (7, cable 1), are
located 1a proposed addicicns to the

Arecle National Wildlife Refyge.

There are almogt no areas of coo-

flicts regarding Alaska's mereury re-
gerves or rvesources; none of the sig-
nificant jast produciag mines {in the

Kuskokwim River
cable 1) are In
unlits.

region (31, 32, 34,
federal coaservaclion

Much of the stare's known poten-
tial for optical and sheet ailca (s
included {n the Misty Fiords National
Monument and Iin a section 204B with-
drawal in cthe Tongass Nazional Forest,

both in the Southeastern Panhandle of
the state (61, 66, table 1).
Significant niobium and tantalum
resources exist at Bokan Mountaln In
Southeascern Alaska, in the Manley-
Tofry district, {n the Ruby waining

camp, and at Lost River on the Seward
Peninsula; all are open to mineral
development (68, 18, 17, 14, table 1).
Two areas with reported niobium
anomalies have been withdrawn from
mineral entry: Serpentine Hot Spriags
(Bering Land Bridge National Monument)
and the 0Old Crow area (proposed addi-
tion to the Aretic Natlomal Wildlife
Refuge) (12, 8, cable 1).

On the basis of present geologiecal
knowledge, the potential for develop-
ment of che remafoning scrategic comr
modicieg-——cesium, manganese, Dbauxite,
and selenium---are judged toc be not
affected by federal lands withdrawn
from mineral entry.
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Seleeted Critieal Mineralg in 49th
State

S{ignifi{cant regserves and resoureces
of seven critical wminerals——-ti{tanf{um,
zin¢, eadmium, barium, gold, silver,
and gypsum—-—are known to in Alaska.

Although chere are no meagured
titanfum reserves {n Alaska, rvresources
tn low-grade tfitanlumiron deposits {n
the Southeastern Panhandle and {n
southwestern Alaska (49, 60, 35, table
2) and {n beach placers at Lituya Bay
(51, ctable 2) econtain an in-place re-
gource of millions of tons of critanium
metal. The latter placers are |In
Glacier Bay Natlonal Monument, whereas
the former deposits are both inside of
and outgide of federal conservation
units,

Eeonomie and oear—economic re-
serves of zine metal {n Alaska exceeds
6.9 million tons, equivalent to about
15 percent of the U.S. reserve base.
Several copper-zine deposits 1In the
Ambler mineral belt 4in che western
Brooka Range (3, 10, 1l, table 2) are
outsaide federal withdrawals, but one
ma jor depostt 1in this belr, the Sun
(Plenled ore body (9, ctable 2), |Is
parcially wichin the Gates of the
Areric National Monument, Large zine
rederves at the Lik deposit north of
Kotzebue are outside of federal conser—
vacion withdrawals, but che highly re-
garded Red Dog and Drenchwater deposits
are {n proposed additions to Noatak
National Park (l, 7, 5, table 2). The
zine reserve at Greeas Creek 1{s in
Admiralty Island National Monument. An
unmeasured but signifieant by—produet
reserve of cadmium could be recovered
from many of the zinc deposits.

Stgnificant barite reaerves ia the
Southeastern Panhandle (ineluding a
producing mine near Petersburg) are on
lands where mineral development i3 per-—
mitced. There are also large resources
of barite {n the western Brooks Range,
but they are mostly within areas that
are not only withdrawn from nafneral
entry and development, but extremely
remote (62, 69, 1, 2, 48, table 2).

Many promising and produetive
gold~silver mining regf{ons cthroughout
the state are on lands where wineral



development 1is permicted. Notable ex-
ceptions {neluyde the metal reserves at
Greens Creek (Admiralcy Island National
Monument), whieh amounts to more than
20 millifon oz of gold-silver bullion;
parts of the Chulictna and all of cthe

Kantishna gecld-silver aineral belts
(Denali Nactlonal Monument); the newly
discovered TIliamna mineral belt (parc

of proposed addition to Katmat{ Natioenal
Monument and Iliamna National Wildlife
Refuge of HR39); and the major reserve
of stlver at the Sua deposit in the
Ambler Mineral Belt, on che wegtern
boundarv of Gates of rhe Arcetie
National Monumenc (38, 28, 25, 27, 37,

9, rtable 2), The Stanford Research
Inscttute (Sraff, 1978) ineluded che
Greens Creek and Sun denosits in their
evaluatiann and ~zalculated in their amine
development model chat Alaska rould
annually produece over !2 million cunces
of silver and 90,000 oz of gold bv
1992, equal to about 3i percent and ?
percent of eurrent J.S. annual produc-
tion, respectively.

Unmeasured but significant re-—
saurces of former produeing gypsum
deposgsits on Chichagof Island (59, rable
2), Lln cthe Southeastern Panhandle are
on lands open to mineral development.
An estimared 650,000 ctoms of 25- to
30-percent gypsum are grade at Sheep
Mountain west of Glennallen are part-
fally within state lands clasgified for
critieal Dahl gheep habitat, An un-
evaluated gypsum occurrence at Baultoff
in the northern Wrangell Mountains (46,
table 2) s within Wrangell Nacional
Monument.

Diseussion

It has been saild many times and {s
worth saying again---Alaska has not
been adequately explorad for mineral
Tesources,

Moreover, recent public land
clasgifi{eations in Alaska have not only
withdrawn nationally significant re-
serves  aof strateglic and eritieal
minerals but have also diseouraged or
prohibited mineral entry and develop~
ment {n geveral promising aineral
belts throughout che state.

University of
Research
1978},

According to a
Alaska Mineral Induscry
Laboratory reporc (Mecz, er al

‘permitted.

only 17 percect of the public domain {n
Alaska (fedaral, state, and wmunieipal)
is open to wineral entry. Other
strategic and critical mineral deposits
on lands ooen to wmineral entry could
not be developed durling a aatlonal
emergency or critieal shortage in less
than the better parct of a decade.

Strategic and «cricical wmineral
productfion should be encouraged on
lands wnere economie development (s
Additionally, it would be
prudent  to fnventory all Alaskan
stractegle and critical mineral deposits
{n terms of the national Ilaterest—-

even within feceral e¢onservation units
federal

--~-as well as on state and
lands open to mineral entry,
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2Edicors note: This paper (s a con-
densed version of a DGGS individual
report on Strategiec and. Critieal
Minerals {in Alaska written for John
Katz's use {n the state's position on
D-2 lands legislation. In that report
the authors used 78 publieations frowm
both government and private sources
that deal with gtrategie and eritical

mineral depos{ts in Alaska. This
bibliography 1{s available from the
DGGS editor.

“The country L3 moving ctoward a

system....ln which buginess 1s flogged
by government officials and regulators
until {t proves {ctgelf innocecenct——-by
reason of failure,"---George Gilder,
Harper's Magazine, Nov. 1979.



