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UNITED STATES
DEPARTMENT OF THE INTERIOR

. IN REPLY REFER TO!

GEOLOGICAL SURVEY ﬁrICLA
FEDERAL CENTER, DENVER, COLORADO 80225 C§PYE
Office of Minerals Exploration OOCE:VED
Building 53 Room 28 ¢
| - JAN 19 972
January 17,
Memorandum
To: Chief, Office of Minerals Exploration

Through: Assistant Chief, Office of Minerals Exploration
From: Field Officer, Region III

Subject: Application for financial assistance in the Dugway Mining
District, Tooele and Utah Counties, .Utah by J. Floyd Cannon.

Transmitted herewith is an application to explore six areas in the
Dugway mining district by an induced polarization survey and subsequent
diamond core drilling for an estimated total cost of $62,120.00,

Our review indicates that the letters of request to the banks appear
to be more of a.query than an actual request.

The proposed IP survey might be considered prospecting, as they are
seeking target areas to be explored. By core drilling, however, the
Breccia Hill area is probably a legitimate target -area. The areas
of proposed ‘drilling are quite scattered, and should probably be
concentrated in one or two of the best areas.

The patented claims listed as Stinger and Stinger No. 1 are shown
on the claim map as.Stringer, rather than Stinger, a typographical
error I assume. The Dipper (4337) patented claim is not included
on the claim map accompanying the application.

The unpatented Margaret Fraction claim does not appear on the claim map
included in the application, however, Exhibit D, the Golconda (Requa)

‘Prospect, shows the Margaret Fraction to lie adjacent to the southeast

side line of the Golconda No. 2 (5019) patented claim, and adjacent
to the east end line of the Golconda (3572) patented claim.

The history of the district is not one of large production. Most of
the deposits were small and none of the past mining went very deep.
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Somewhere along the line we get the impression that .the veins pinch

.at depth to almost nothing. May we refer you to U. S. Geological
‘Survey Professional Paper 415 by M. H. Staatz and W. J. Carr on the
Geology and Mineral Deposits  of the Thomas and :Dugway Ranges, Juab

and Tooele Counties, Utah, 1964,. pages 157, 158, 165 and 166. The
application has been reviewed by Mort Staatz and his 'suggestions and
comments ‘are included in the enclosed memorandum dated January 14, 1972,

" A total recorded production of 506.68 tons of ore from the Breccia Hill,.
Bertha Mine, Raymond Claim, and Yellow Jacket Mine produced ore that °
averaged .036 oz. ‘Au, 2.04 oz. Ag, 10.27% Pb, 1.43% Zn and 1.48% Cu per

.~ ton. At current metal prices (1/4/72) this ore would have a gross value
of approximately .$53.00 per ton, however, some 64 percent of this value
is in lead and zinc, which might make its eligibility as a gold-silver-
copper ore somewhat .questionable, especially if we are dealing with
small tonnages, as the production indicates.

In .a:summary of the proposed exploration work the applicant "arrives .at

a total estimated footage of 3,600 feet for diamond core drilling. This
is not correct because the total as shown on page i1 of the application
is shown as 4,100 feet.

The applicant's consultant has had a long and successful geological
career. He has been affiliated with the Snyder Mining interests in

. the Utah-Nevada area as well as having consulted of recent date for

. the :Bunker Hill company and others. He has been involved in the
supervision of a .number of DMEA loan in the past that were concerned
with the Combined Metals Reduction Company (DMEA, Docket 86, Contract
E-7, and DMEA Docket 1098, Contract E-12-1/2).

. William Hasler,
ield Officer, Region III
Office of Minerals Exploration

Enclosure
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United States Department of the Intenor

GEOLOGICAL SURVEY
Denver Federal Center
Denver, Colorado 80225

ﬂ,.-a-n
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January 14, ;97? -

IN REPLY: REFER TO:

'Memorandum
\
- To: | William Hasler

From:  Mortimer H. Staatz
Subject: Loan application in the Dugway mining,diétrict

The Dugway mining district has had a small past production, whose dollar .
value is not large. - Veins are short and the thicknesses are highly
variable. High grade assays of various metals are not uncommon, but the
ore bodies are commonly not large enough to make a really profitable
operatlon

“Most of the ore in the past has come from fissure veins in either the
Prospect. Mountain quartzite or from Cambrian and Mississippi carbonates.
Most are also either lead-silver or lead- silver-zinc. Copper values are
‘generally of minor importance. Two propert1es that differ are the Bertha
and Metal States. These properties occur in the Bertha and Kellys Hole
grabens., As Mr., Requa has pointed out, the district is. related to the
Buckhorn thrust. The thrust, although 1y1ng to the east’of these two
grabens, has been down dropped into-the grabene.- _Exploration in what is
believed to be carbonate rocks just above the thrust has exposed a black
cupriferous pyrite ore., Size and extent of these bodies is unknown but
could be large. The carbonate rocks just above this thrust presents a
worthwhile target for exploratlon, espec1a11y for copper.

Three of the six proposed areas lie in the Bertha graben. The Bertha

property exposes a part of this zone and as such-appears to be a good

place to start. Some lead occurs in the Bertha copper ore and a small
~high grade lead silver vein is adjacent to this body.

The Breccia Hill area would be my second preference to explore, The
well developed siliceous gossan and the high copper, lead, and zinc
. anomalies mark it as a target that ought to be investigated.

The Golconda property is also in the graben but the relatively narrow
lead-silver veins suggest these are more of the fissure type, so common
in most of the district. As the property lies in the graben,copper ore
might be developed at depth, but the prpperty does not appear to be as
likely as the other two propertles to de¥élep a large ore body,as—the—
arbeaestsio, : .

The Black Dragon, Raymond and Yellow Jacket prOpefties are'on-fissure






type replacement veins, and although some high grade lead-silver ore may
be developed, I don't believe that any substantial reserves are likely to
be found. Mr. Requa noted that the Yellow Jacket, which has the largest
vein exposure of the three, lies close to the Buckhorn thrust. I would
like to point out, however, that it lies below the thrust, and although
this area is favorable for small lead-silver fissure- replacement veins,
the cupriferous pyrite ores lie above the thrust. .

Mr Requa s report appears to have been carefully done and well thought
out. I cannot check his individual assay figures and vein measurements,
but they are comparable to the ones I have obtalned -on veins within the
district

MHStaatz del - o .
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INTERNAL MEDICINE
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J.FLoryp CANNON, M. D.
508 EAST SOUTH TEMPLE
SALT LAKE CITY,UTAH 84102

December 3, 1971

Mr. J. William Hasler

Field Officer Region III
Office of Mineral Exploration
Room 28 Building 53

Federal Center

Denver, Colorado 80225

Dear Sir:

Enclosed are two copies of my Application for
Financial Assistance in Minerals Exploration.

If there are any questions, don't hesitate to
write. If you or any of your associates would
like to see the property, just write and I will
arrange it,
Sinceraly;
_/ﬂ. Floyd Cannon, M. D.

JFC sme






L.K. REQuUA

FELT BUILDING
" SALT LAKE CITY, UTAH 84lIi

- By : o Décember 2, 1971

h s ’

Mr. J. William Hasler

Field Cfficer, Region III
T Office of lMinerals Zxploration
" Building 53 Room 28
Federal Center, Denver
Colorado .30225

.. Dear Bill: | . - | L

This is to let you know that I have just completed
en 0.M.E. apvlication for Dr. J. Floyd Cannon on 83% claims
that he owns at Dugway, Tooele Couﬁty, Uteh, You will be

"recsiving the signed application shortly.

I think well of this proposal and for tane noney in-
volved a lot of ore could be develoned. The Breccia Hill
‘objective is probably the most important. It could be a
breccia pipe as well as a part of a bedded deposit on a
faulted segment of the Buckhorn thrust fault, which also
involves the Golconda and the Bertha objectives.

I em leaving tomorrow for a three weeks trip to
Europe, But Dr. Cannon is very well informed on every phase
of the projects that I have described.

Dugway is accessible in most winters and ﬂenerallv
‘has a milder climate than Salt Lake, so if you wish to see
the property soon it can be arranged. I would be glad to
go with you myself after the holidays, but in the megntlme
Dr. Cannon Wwill gladly enswver eny questions tha®t you might
have. - ‘

Your consideration of this asnlication will be
greatly evpreciated,

r\

ncerely,

-~ /Z
Kelitner. 7 Z 210w

8

L. K. Requa

\\er”o'? / \.
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I/A’L/AS?ISTA CE IIN MINERALS EXPLORATION

vy . Sty ;1; I
NAME OF APPLICANT ¢ Full legal name und mailing address as tbé).,;éguld appear on APPLICANT DO NOT USE THIS BLOCK

contract if one is executed. )

.

J. Floyd Cannon
508 .East South Temple

-

DOCKET NUMBER (; /

DATE RECEIVED

REGION

Salt Lake City,. Utah 84162' ' | /// 6]/7 7
. , /1,.’-—‘-1 ‘

L

DIVISION CODE

ADDRESS TITLE

BUSINESS ORGANIZATION|LIST CORPORATE 'OFFICERS OR PARTNERS HERE, IF APPLICABLE

¢ Check one) NAME

INDIVIDUAL

CORPORATION
PARTNERSHIP
OTHER rSpecify)

W IN WHICH FIRM IS
OWANIZED ‘

MINERAL(S) FOR WHlCG_»iOi(a'J WISH TO EXPLORE

PROPERTY LOCATION
NAME COUNTY STATE

(. .o, Silver, Copper, Lead & Zinec
ESTIMATED COST OF PROJECT

Dugway Tooele Utah

$62,120

Berore filling out this application, please read the OME Regulations for
Vitarning Federal Assistance in Financing Explorations for Mineral
Resertes i 30 CFR Chap. 11). To assure prompt action, your application
must provide all applicable material and information specified on the
ack ot this application form. Avoid unnccessary correspondence and
Jelays by submitting complete and accurate inforuaation.  Plearte submit
o copres of this application and all accompanying puapers except as
otherwise noted.  Place your name and address on each sheet. Each
ytem of mformation. maps. and reports required as a part of this
applicanion is described on the back of this form. Identify each attached
staternent by the item number to which it applics.  [fan item does not
ety o your application, show the item number on vour statemetit

GENERAL INSTRUCTIONS

and after it write “not applicable.””  Maps or sketches should be usal
to supplement narrative descriptions of the property 'location and
boundaries in item 2. existing mine workings and geology in item 3.
and the proposed exploration work in item 5. When this infarmation
is not too complex, all of it may be shown on one map or sketch!  All
documents and other attachments submitted as a pare of this applics:
tion. except those in item 3¢g) which you mark to be returncd. become
the property of the Government and will not be retumed to the appi-
cant. Send true copies. not originals, of leases. contracts. and acher
documents which are an essential part of vour business records Pt
this upplication with the Department of the Interiar. U.S. Geologmal
Survey. Office of Minerals Exploration, Waskigion. D. (. 20222, or
with the nearest OME Field Office. '

CERTIFICATION

The undersigned, whether as an individual. (orporate officer partner,
of utherwise. both in his own behalf and wcting tor the applicant,
cerafies that the intormation set forth in this form and accompunying

December 1, 1971

. DATED

A wilfully false statement or certification to any Department or Agency
LS Code, Tide 18, Sec. 1001,

papers is correct and complete. t the best of his knowledge and behet.
and that he would not ordinarily undertake the proposed exploration
under current conditions and circumstances at his sole expense.

L e

CBY  Migraiure,

Ogher

TITLE

of the. United States Government s a criminal offense.






INF'«A’HON REQUIRED WITH THIS AbPLlCAT:«.

1 Financial Eligibiliry:

a1 Submit evidence of efforts made -within 90 days preceding the
tiiing of this application to obtain credit from vour bank of account

and at least one other banking institution or other private source of
N J --Such evidence shall include (1) true copies of your letters to

/n

dit seurces which show .date of loan request, amount and terms

suzsied. and proposed use.of loan funds and (2) true copies of
hu from credit sources. If the loan was offered under terms
n huh vou consider unreasonable, state why you consider:them so.

b List names and addresses of aftiliated, parent, or controlling
.omranies or organizations and state extent and-nature of their interest.

¢ State how you propose to furnish vour share of the cost of the
explarstion work.

Applicant’s Rights in Land:

<&+ Ssate-vour interest in the land and mineral rights, whether
exnes, lessee. purchaser under contract. or ather.  If you are not the
*anirosubmit one true copy of the lease. contract. or other document
widress of ownery under which vou contro! the property. Describe
.. mortgages. or other encumbrances on the land and state book,
we number and official place where recorded. '

SRy Snage the legal description (section. township. and range; metes
P beunds: patent number of claims) of the fund upon which you
qoo explore and all adjacent land which you own or control.
Do he any part of the land or workings which should not be subject
2 Government rovalty and liens. I the fand consists of unpatented
Coamsstite book and page number for cach recorded location notice,
i Jing amended locations, and official place where recorded.  State
45 the names by which you know the property.

oo For 4!l land or mineral rights encumbered or not owned, submit
five wopics of Lien and Subordination Agreements signed by owner on
MME Form S2. If the agreements cannot he obtained, state reasons
1"! w nethcr vou can furnish a pcnorm«ma bond.

- Physical Description:

tar Describe in detail and illustrate with maps or sketches all mining
or exploration operations which vou know have been or are being
vonducted upon the land.  Include existing mine workings and all
pro«imtmn tacilities.

vtr State vour interest, if any. in opemtmns described in (a)

r¢1 State, it vou know, the past and current production, supporting
vour statement with copies of sertlement shects. minc records, or pub-
Lished daca it avatlable,

1d) Describe known ore reserves, giving quantities and grades.

tev Describe by narrative and maps or sketches the geologic features
of the properey. including ore mincrals, geologic formations if known,
and type of deposit (vein, bedded. etc.):

11 It vou have sampled the area you propose to explore, show
where the samples were taken, describe sampling methods used, and
rrovide copies of assay cemf‘catcs bnte your reasons for expecting to
tind ore.

‘g Send with your apnluanon at least fum copies of all geologic or
caginecring reports. assay maps. or technologic information which you
have, mdicating whether you require their return.

4. Accessibility of Property:

1a) To aid the OME representative who may examine the property
state name. address. and telephone number of person who will meet
him. give dicections for reaching the property: and describe accessibility
of property and of any mine workings. .

thy Name the shipping and supply points and state the distances
o the property.

Exploration Work:

tay Describe fully the proposed eaploration work giving individual
foctages and sizes of openings for each 1tem of work.  Use narrative,

maps, plans, and sections as necessary. Show location of the pr.{-“u!\i
work as related to geologic features such as veins. ore-bearing heds.

contacts of rock formations, etc. Show also the relation of the pro-

‘posed work to any existing mine workings and to Lind haund.ivics or

to the closest identiiiable corner.

(b) If an access road must be built. show the pmposed location on
the property map and state the length, type and construction methods
proposed.

(¢) If an OME contract is executed. state how-soon thereatter work
would be stirted and finished. State your anticipated average dailv or
monthly rate of progress for each type of work.

Experience: - )

State your operating experience and background to conduct this
exploration work and also that of the person who will supervise the
work.

7. Estimate of Costs:

Furnish detailed estimates of the necessary costs for time and
materials for each item of the work proposed in 5(a) under the headines
listed below with a total for each heading and the estimated toal cosc
of the work.” Costs for any work to be performed by an inderenden:
contractor should he listed separately under category (a) below. Costs
for any work that is not to be performed by an mdependcm contracies
should be listed under categories (b) through (g,

(a) Independent contracts.  State the total cost of any proposed
independent contrace for all or any parc of the work. and the number
of units and the unit cost for each type of work. such as per tont of
drilling. per foot of drifting, per hour of bulldozer operanions. or per
cubic yard of material moved. Cost estimates should be supported by
bids from three contractors if possible.  (Naote—If none of the work
to be contracted, write "none’ after this item.).

(by Personul services.  The cost of supervision. eng‘in(—z-ri‘n,j
geological services. outside consultants. and labor should he item¥e.d
by numbers-and classes of employecs; rates of wages. salaries or tees:
and periods of emplovment.  State whether these services are avatable.

(¢) Operating materials and supplies. .List items of material and
supplies giving quantity and price of each. Include under this heading
power, water, and fuel, and units of equipment and tools costing less
than $50 each. ’

(d) Operating cq:‘nipmcnt.
ing $50 or more per unit.
item is to be acquired—i. e

List items of equipment and tonis cos-
Give specifications and indicate hon ¢
. rented. purchased or provided by the
applicant.  If rented or purchased, state the estimated renwi or pur.
chase price.  If furnishied by the applicant. state condition and present
fair market value.

. {

(¢) Inital rehabilitation and repairs. Describe the type and the (o
of initial rehabilitation or repair of existing buildings. fixwures, insut
tions (exclusive of mine workings), and movabie OFerating ¢Gu
now owned by the applicant which will he used in the exploration
work.

{f) New buildings, fixtares, installations. Describe each building.
fixed improvement, and installation to be purchased, constructed. or
installed for the exploration work, stating specifications and cost in-

cluding labor, materials, and supervision.

(g) Miscellancous.  Describe the type and estimate the cost ot rep i
and maintenance of the operating equipment listed in ~¢Jdyv. Dp nat
repeat initial repairs listed in 7(e).  Show also the costs ot anaivtical
work, accounting, workmen's compensation and emplovees’ inabilin
insurance, payroll taxes. and other required costs that do not fall withn
the previous categories.  { Note—The Government will not contribute
to costs incurred betsyre the date of the contract. or to costs of orangi-
dent tor (1) acquining, using, or possessing land and anv evisting
improvements, facilities, buildings. inseallutions. and appurtenances.
or the depreciation #nd depletion thereaf: (2) genera! overhead.
corporate management. interest and taxes {other chan ';.u'roliﬂ.
sales taxes); (3) insurance fother than emplovees™ Lability in
and (4) damages to persons or property (other than authorized cerarr
to or replacement of equipment or other property used in the wors .}






APPLICATION FOR FINANCIAL ASSISTANCE
- IN MINERAL EXPLORATION

1. Financial Eligibility

l.a.

L.b.

l.c,

Attached herewith are copies of two letters to two Salt Lake
City banks asking for financial aid and their refusal thereof:
1. To First Security Bank

Request dated Oct. 20, 1971. Refusal dated Oct. 21, 1971.
2, To Zions First National Bank : :

Request dated Oct. 20, 1971. Refusal dated Oct. 21, 1971.
The owner of the claims included in this application is
J. Floyd Cannon, 508 East South Temple St., Salt Lake City,
Utah 84102, There are no other ownerships involved, except
as noted in the list of claims,
By interesting a third party in financing the owmers portion
of the project if the OME application is approved

2. Applicant's Rights in Land

2.a,
2.b.

;(/4 Nare :

C”""“lﬂ

By patent title and possessory rights which is an unencumbered
ownership. _
Exhibit A, attached herewith, is a map of the claims involved

in this application, as well as some other claims in the district

that are owned by the applicant. No complete claim map exists.
The claims included in this application are:

Patented Claims Survey No.
Clingstone 5020
Minor : 3229
Holland 2943
Dipper (sseh wmobuastisf am 0 ME) 4337
Black Warrior 2948
Ensign _ ) 5020
Junction 3229
Eureka 4356
Big Four 4356
Golconda No., 1 4355
Golconda 3572
Golconda No. 2 5019
Gonyon 3229
Iead Quartsz 3229
g:‘:g;roi ﬂrlﬂﬁsﬂ o { th ) ' gggg
Stinger No. 1-g7rrh§ér— 3229
La Cigale 4355
Wolverine No. 1 4354
Bertha Loos
Wolverine No. 2 L3s4
Bertha No. 2 Look
Raymond Mine 3225
Bald Eagle 3225

J. Floyd Cannon, 508 East South Temple, Salt Lake City, Utah
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Patented Claims (cont'd)

Francis (3 undivided interest) 40
| Boston - 4350
@ Philadelphia 4350 -
Black Dragon 3154
Pride of the West 4518
Pride of the West No., 2 4518
3 ~Argent 3227
\ Ophir 3422
| Sunday Morning 3223
| Croesus 3223
- MAmeTh = Mammoth 3222
Juno - 3222
ﬁayV“VQ, Juno No., 2 3222
Juno No., 3 3222
Juno No. 4 3222
New State : 3222
0. K. 3422
Yellow Jacket . 3158
Saddle Rock 3252
Nautilus : 3253
Gondola , 4356
Copperopolis 4356
Admiral 5712
Bingham 5713
Bingham No. 2 5713
Penant 4319
Bryan No. 1 4319
‘ Free Coinagé 4319
leadville No. 2 4319
Hidden Treasure ’ 4319
Red. Metal 5085
Unpatented Claims . . Book Page
Margaret Fraction (eee e 9 3G 127
Apex No. 1 48 520
Apex 1A 48 452
Apex 2 48 521
Apex 3 48 522
Apex b 48 523
Apex 5 48 524
Apex 6 48 525
Apex 7 48 526
Apex 8 48 527
Apex 10 48 529
Apex 11 L8 530
Cannon 6 1 L46
Cannon 7 1l L7
Cannon 8 2 128
Cannon 9 2 129
Cannon 10 1 448

J. Floyd Cannon, 508 East South Temple, Salt Lake City, Utah
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Unpatented (cont'd) Book Page

Cannon 11 1 Li9

‘ Cannon 12 2 130
Cannon 13 1 _ 450

Kennedy 4 48 500

Kennedy 5 48 501

Kennedy 6 48 502

Kennedy 7 48 503

Kennedy 8 48 504
% Kennedy 9 48 505 .

Jiio W“JT Good ILuck 1 48 513
%’ Good Imck 2 48 514
Good Luck 3 48 515

As recorded in the records of the County Recorder of Tooele
County, Utah,
2.c. Claims are unencumbered except as noted.
3. Physical Description
3.a. The projects of this application are divided into six obJjectives
and are described as follows; (Their location is shown on the
Geological Map, Exhibit B,)

3.a.1.

Breccia Hill

This is a rounded hill located on the Ho2land and
Black Warrior patented claims. The country rock is
all altered limestone which has been mineralized for
a length of 800 feet and a width of 400 feet., This
mineralized area was the object of a geochemical
survey in 1966 as shown on Exhibit C and Exhibits €1,
C2, and C3. Good anomalies in copper, lead and zinc
were obtained. No drilling has been done, but this
area has all of the earmarks of a breccia pipe and could
result in a significant discovery if drilled.
Golconda (Requa) Prospect :

This is shown on Exhibits C and D. It is an area of

“altered limestone in which there are several mineralized

fissures containing silver, lead, and zinc, with some
copper and manganese. In 1955 this area was exposed by
bulldozing and samples by L. K. Requa as shown on
Exhibit D. The ores are mostly oxidized with some
galena. An attempt to drill this area with a rotary
rig was made in 1965, but the formation was too hard
for a rotary bit, The mineralized area lies in a
limestone graben between two quartzite blocks. The
surface of this deposit is fairly flat,

Bertha Mine

This deposit is located at the southern end of th
Bertha trough, where the two quartzite members come
together and pinch outtthe limestone graben. The ore
is cupriferous pyrite in a wide vein (30 ft.) betwsen
quartzite walls and dips flatly to the east. ‘It has
been explored on dip for a distance of 150 feet on

J. Floyd Camnmon 508 East South Temple, Salt Lake City, Utah
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3.a.5.

3.a.6.

® - o

strike and for 100 feet on dip without limiting

the extent of the ore. The only recorded production
was in 1956 when Hullinger & McFarland shipped about
400 tons of ore, which will be detailed under production.
There are roughly about 400 feet of drifts, cross cuts,
and winzes, most of which are believed to be open for
inspection,

Black Dragon Prospect ,

This showing of ore is seen in a single pit eight feet
deep. The mineralization occurs in Cambrian limestone
and is seen in a zone about six feet wide that shows
iron oxides, black manganese and copper sulphides. The
mineralization strikes N 300 W and dips 45° NE. In
1960 Requa cut a 3 ft. sample of the sulphides showing
copper stain, This one pit is the only known exposure
of mineral,

Raymond Claim

The workings on this claim consist of an open pit that
is 15 feet square and about twenty feet deep. The
country rock is Cambrian limestone and the ore occurs
ad jacent to a prominent fissure that strikes S 70 W

and dips 72° SE. A shaft was sunk for 40 ft, in the
bottom of the pit but is now caved. Requa mapped and
sampled this showing in 1960, but did not sample an

ad jacent outcrop of black gossan which was later sampled
and found to contain good gold and silver values.
Production from the open pit amounts to about 300 tons
of lead and zinc ore that was shipped in 1948-50, which
will be reported in detail later. For a map of this
prospect see Exhibit F.

Yellow Jacket Mine

These workings consist of stopes on a fissure vein and
adjacent flat stopes in the limestone that branch out
30 to 40 feet from the fissure. This mineralized zone
was mined for about 300 feet along the fissure and bed,:

‘but no deeper than 50 feet, in 1925-26, but these workings.

are now caved and inaccessible, Immediately north of
these workings a shaft was sunk on another fissure to an
unknown depth, but it also is caved and inaccessible,
Production from this property was estimated at 20 cars
of ore, some of it high grade silver-lead .

Owner and lessor
Production

3.c.1.

"3.c.2,

Breccia Hill - No production
Golconda (Requa) Prospect
Two shipments made 1959 as follows: ,

Date Tons 0z Au oz Ag %Pb $Zn %Cu
8/4/59 13.21  .0125 2,48 21,75 .05 0.5
6/25/59 26.47 .03, 1.9% 8.5 11.2 0.1
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3.c.3. Bertha Mine
In 1955-56, McFarland & Hullinger shipped the following
ore from the Bertha to the A.S. & R. smelter at Garfield,

' Utah, all being sulphide ore.
Date Tons oz Au oz Ag %Pb $2n %Cu
7/31/55 55,74 .01 .65 , 2,8
12/30/55 22.35 .125 .825 .2 9.7
1/4/56 82,18 .01  ,495 .2 .1 2.10
1/4/56 87.90 .01 . 595 «35 «55 1.73

No other shipments have been made from this property.
3.c.4, Black Dragon - No production
3.c.5. Raymond Claim
In 1948-50 several shipments were made to the International
Smelter at Tooele as follows: (This was all oxide ore.)
Date - Tons 0z Au oz Ag %Pb $7n

5/10/48 132,375 .0b5 1.61 13.2 = 18,6 0.35
10/26/48 12,963 .005 «55 7.2 10.7 0.1
10/26/48 17.114 .01 .64 8.7 8.5 0.1
10/26 /48 18,851 .015 .84 8.7 12,3 0.1
10/16/50 22,377 w01 .99 9.8 23.9 0.1
10/20/50 10.814 .005 .7 7.5 11.2 0.15
Smelter settlement sheets are available if needed. No

other shipments of ore have been made,
3.c.6. Yellow Jacket Mine
- In 1925-26 this property was leased to Huston & Christensen

who shipped a mumber of car lots of ore to the Salt Lake

smelters. A few settlement sheets were available and they

are summarized herewith, but the greater part of these

settlement sheets are lost, Brechon, ifi 1934, mentioned
. ~this property and stated that 20 cars: of ore had been

shipped, that the ore was lead carbonate and that the

workings went no 'deeper than 50 feet, but exploration

should go deeper. In 1964 the following information

was obtained from Glemn Burt of the International Smelting

& Refining Company. Their records show that the following

shipments were received at their Tooele plant.

Date Tons 0z Au oz Ag %Pb %Zn %Fe
11/26/26 23.0 .027 3.2 - 13.5 1.65 39.2

9/2/26 31,0 .09 5.6 17.2 1.6 28.75
- 8/4/26 27.0 - .099 7.55 19.0 1.75 31.75
6/14/26 23,0 .097 3.6 18.3 2.0 28.7

A diligent investigation of all other possible sources of
information for records of the remaining shipments failed
to turn up any further data, but it is reasonably certain’
that 20 lots in all were shipped. There has been no
production from this property since 1926,
3.d. Ore Reserves '

There are no ore reserves that can be calculated except at the

Bertha where in 1951 Craig estimated that there were about

20,000 tons of ore that would average about 2% to 3% copper. The

ore mineral is cuperiferous pyrite with a little lead.

J. Floyd Cannon, 508 East South Temple, Salt Lake City, Utah






3.0,

® P ®

Description of the Geology of the Properties
General Geology:

The general geology of the Dugway district is well described
in the U.S.G.S. Professional Paper 415, entitled {Geology and
Mineral Deposits of the Thomas and Dugway Ranges, Juab and Tooele
Counties, Utah". (1964) by Staatz and Carr. Several of the
deposits included in the application are mentioned therein.

It is assumed that anyone reading this application will have
access to Professional Paper 415,

Exhibit B, attached herewith, is a general geological map
by L. K. Requa (1963) that is very similar to the U.S.G.S mapping,
but suggests that in some cases the porphyries are intrusive,
rather than flows. In this case mention should be made of the
rhyodacite explosion breccia seen near the Yellow Jacket workings,
that is mapped by the U.S5.G.S as an intrusive and is the only
intrusive so mapped by them.

In the last several years more intrusives have been recognized,
in the Dugway district. : '

Nobody has previously recognized the Buckhorn thrust fault
as a principal mineralizer, which it most certainly is. Ore
has been minéd’on this thrust at the Ironsides Shaft, which
property is not included in this application, but the bleaching
and alteration can be traced in a wide band along the course of
this thrust for two and a half miles, at least as far as the
Yellow Jacket property, where the alteration is the most intense
and covers an area that is one half mile square,

The Buckhorn thrust has been itself faiilted by later normal
faults and. this normal faulting has resulted in the formation

of two troughs, or grabens, known as the Bertha trough and Kelley's

Hole, as shown on Exhibit B. The latter graben is not in the
present application, but the former one is included, However
the pattern in both structures is the same, i.e. an elongated
segment, or keel of limestone= resting on the faulted segment
of the Buckhorn thrust.

In such keels of limestone ore can and does occur, but.the
larger ore potential is still untested, but will be tested if
this application is approved.

A still larger ore potential is in the thrust along the
eastern edge of the district, which zone starts at the Ironsided
property and extends southeasterly to the Yellow Jacket property.
Parallel strands of the Buckhorn thrust involve the Breccia Hill
and Golconda properties,

The remaining projects in this application are the Black
Dragon and the Raymond and are not directly associated with the
Buckhorn thrust, but are in limestone and out of the quartzite
area. No common mineralizer can be suggested here except that
these two deposits both have good surface showings.

In 1967-71 the Shell 0il Co. and the AMAX Exploration Co.
leased the entire district and did considerable geological
mapping and drilling, but confined their efforts to the
western half of the district, which is almost all gquartzite.

J. Floyd Cannon, 508 East South Temple, Salt Lake City, Utah






® N ®

In all they only drilled four holes the deepest of which was
2600 feet and all in quartzite, They did not test the possibilities
of the Buckhorn thrust fault, or any of the objectives that are

. a part of this application.

The Shell - AMAX project wasﬁlooking for a buried intrusive
and failing to find it they canceled their contract in June of
the present year.

The most obvious objective that Shell - AMAX missed was that
at Breccia Hill where a well sampled geochemical an anomaly had
been amply demonstrated. The details of this anomaly are
attached herewith as Exhibit C with sheets Cl, €2, and C3,

The potential of a breccia pipe containing copper, lead, zinc:
ore is definitely indicated.

Why Shell - AMAX confined themselves entirely to the
quartzite cannot be explained. If they were looking for a
buried porphyry there is much evidence of such a structure in
the area included in this application.

Description of the Individual Properties:

3.e.1. Breccia Hill
Breccia Hill located at the north end of the Bertha
trough is a well mineralized hill of Mississippian
limestone that shows good anomalous geochemical values
of coppsr, lead and zinc over a distance of 800 feet
north-south and 300 feet east-west as shown in Exhibit C
and Sheets Cl, C2, and C3.

The north and west sides of this structure contains
considerable jasper and breccia in a semi-circular form
that strongly suggests a breccia pipe.

. The geochemical sampling was done in 1966 by
Dr. Cannon, .the owner, and L., K. Requa. Assays werse
made by A.S. & R. and the Rocky Mountain Geochemical
Corp. The west side of this breccia hill is bounded
by a strong fault that strikes north-south and is in
itself mineralized. This fault is shown on Exhibit C
and may continue, under the alluvium, to the south into
the Golcanda area and represents a potentail mineral
target.

3.e.2, Golcanda (Requa) Prospect

This property is shown on B, C, and D with the geochemical
and surface sampling results. The mineralization
consists of a series of northerly striking fissures in
Mississippian limestone. This area was exposed and
explored in 1955 by L. K. Requa and some shipments were
made in 1959. _

This limestone is part of the graben previously
mentioned in the Bertha trough. The faulted segment
of the Buckhorn thrust underlies this keel of limestone.
The depth &6 the thrust can only be estimated, but it is
probably in the magnitude of 250 to 300 feet.

In 1963 ASARCO made a preliminary I. P. survey of the
Dugway area and their "Depth Probe" here indicated that

J. Floyd Cannon, 508 East South Temple, Salt Lake City, Utah






" | -8- ’

there was a sulphide mineralizer at 250 feet.

The surface ores are all oxidized.

In 1964 several rotary holes were drilled in this

. area, but one on: the main silicified outcrop had to be

abandoned as the rotary bit would not cut the silicified
rock. Hole No. 9 to the south of the main outcrop (see
Exhibit C) went to 126 feet in less silicified rock and
obtain anomalous assays of copper, lead and zinc at this
depth,

A line of geochemical samples taken across the area and
noted on Exhibit C and described in ASARCO's letter of
Sept. 28, 1965, definitely recommends this area for further
study.

Besides the chances for a breccia pipe at Breccia Hill
there exists the possibility of a bedded deposit of ore in
the deposit of this keel of limestone, between Breccia Hill
and the Golconda property that might approximate a length
of 2,000 ft., a width of 1,000 ft. With a thickness of
30 ft. this could contain a possible 5,000,000 tons of
ore that could be mined in an open pit, in addition to
the ore that could be contained in the Breccia Hill pipe.

3.e.3. “The Bertha Property
The geology of this deposit is hard to define due to the
lack of adequate development, but it has been exposed in
part by 300 feet of tunneling and 200 feet of inclined
winze, :

In 1955 McFarland & Hullinger mined 248,17 tonss of
cuperiferous pyrite ore as described previously in

‘ subheading 3.c. of this paragraph.

This ore occurs between two walls of quartzite about
30 feet apart and in what is presumed to be a footwall
strand of the Buckhorn thrust fault.

The development work done so far has not delineated the
limits of this ore:zgither on strike or dip and good chances
for drifting on ore and sinking on ore exist.

An ASARCO I, P, Depth Probe indicated sulphide ore near
the north end of the dump at a depth of 180 feet, For
further details of this prospect see Exhibit E which
was made by S. E, Craig in 1951.

3.e.4, Black Dragon Prospect
There is little to add to the descriptionsalreddy given
previously in this paragraph except to .state that the
three foot sample of sulphides that were sampled in 1960
by Requa assayed 0.0l oz Au, 0.4 oz Ag, 4.98% Cu., This
was from a mineralized zone six feet wide showing®tron
oxides, manganese oxides, and sulphide copper with some
malachite. This vein was expesed in a pit 8 ft. deep.
The vein strikes N,300 W, dips 459 NE. Other than the
pit mentioned there are norworkings on the deposit.
3.e.5. Raymond Prospect
This deposit has also been described previously herein
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and there is little to add except to refer to Exhibit F
which shows the open pit and the relation to a large black
silicified ledge located 200 feet to the west of this open
. pit. There is a black, siliceous gossan immediately
ad jacent to the open pit that measures 10 ft. by 20 ft.
A general sample of this gossan, taken by Dr. Cannon,
assayed .26 oz Au, 10.75 oz Ag, 0.08% Pb. This is a part
of the ore structure of the open pit.
3.e.6. Yellow Jacket Workings
The Exhibit G attached herewith is the most complete
description of this deposit and is from an old map of
J. C. Ingersoll in 1931. There are two mineralized fissures
in limestone that were explored in 1925-26. One vertical
fissure strikes N 600 W and was explored by a shaft, now
caved, There is no information on this shaft, or what
it found, A
The other fissure strikes northerly and was explored
and mined for 300 ft. on strike, as was a flat mineralized
bed that branched off this fissure, None of the workings
went to more than 50 feet in depth and it is the opinion
of several geologists who have seen the property that
deeper exploration is well warranted.
The limestones in the area around these workings are
intensely altered and bleached with colors of red, yellow,
brown and white. This altered area goes south about a
half mile and east for the same distance and constitutes
the most altered area in Dugway. Within this area there
is a rhyodacite porphyry plug that contains much explosion
. breccia and is undoubtedly a true intrusive.
The Yellow Jacket deposit while not directly on the
Buckhorn thrust fault, is less that 500 feet from it and
it may, with the alteration area mentioned, be considered
a part of the Buckhorn thrust fault structure. This
deposit can best be explored by geophysical means, perhaps
I. P. to be followed by drilling. .
Total production, while complete records do not exist,
is believed to have been close to 20 cars of good grade
silver-lead carbonate ore.
3.f. Sampling
All of the sampling and assays done in Dugway that are of record
and from the early days (circa 1930) were taken by J. C. Ingersoll
for Combined Metals Reduction Co., less Brechon for Utah Copper
(Kennecott), and Billingsley and Lyon for Anaconda. Only the
results and not the certificates are available,
More recent sampling was done by Hart (ASARCO) and Requa (1950-70)
and these results are shown on Exhibits C and D. Some of these
assay certificates are available, but not many. Hart's assaying
was done by ASARCO laboratory in Salt Lake City. Requa's samples
were assayed by Union Assay Office and the Rocky Mountain
Geochemical Corporation of Salt Lake City.
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Copies of the Raymond shipment settlement sheets are attached
as are also the Bertha settlement sheets.
Copies of the Geological and Engineering Data are contained in
Exhibits B to G and are attached herewith,

Location

The location of the property is shown on the attached Index
Map, Scale 1"= 40 miles. The legal description of the district
is shown in Exhibit A where the ;gg}ign. township and range are
given.,

Dugway is 125 miles from Salt Lake City. There is pavement
for 63 miles. The next 42 miles is improved county gravel road
and the last 20 miles is unimproved dirt road. The property
is accessible at most times of the year except during unusually
heavy snow storms. However, Dugway has a more mild climate
than usually prevails elsewhere in Utah during the winter,

The property may be visited through prior arrangements with
Dr. J. Floyd Cannon, the owner whose office is at 508 East South
Temple, Salt Lake City, Utah., Phone rumber is (801) 355-1841,
or by contacting L. K. Requa, geologist, 210 Felt Building,

Salt Lake City, Utah, Phone 355-9622,

All of the individual properties described at Dugway can be
be reached by four wheel drive vehicles except that the Raymond
and the Black Dragon now involve about a half mile hike due to a
washed out road.

Sapplies

The principal supply point would be Salt Lake City, with perhaps
Tooele for groceries and small items of equipment. Railroad
shipping points would be at Faust, on the Union Pacific Railroad,
near Vernon which would involve an off the highway ore haul of
62 miles.,

An alternate shipping point might be at Lynndyl, also on
the Union Pacific Railroad, which would involve 23 miles of dirt
road to Utah Highway 215 at Topaz Mountain, then over 50 miles
of payement to Lynndyl, a total haul of 73 miles. If loading
facilities could be arranged, near the Brush Beryllium plant,
five miles could be cut off this distance.

Proposed Exploration Work

The following items of exploration are considered as essential to

prove the existence of significant orebodies at Dugway.

5.a.1. An Induced Polarization survey of the Bertha Trough and

o also of the Raymond -~ Black Dragon - Yellow Jacket area.,
The Bertha Trough I. P. Survey should consist of three
lines of I. P. stations 500 feet apart and each line being
at least 6,000 feet long. The Raymond - Yellow Jacket
survey lines should trend NE - SW. It should also consist
of three lines 500 feet apart and not lessithan 5,000
feet long.

5.8.2. The I. P. Survey should be followed by a series of core
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holes the location of which will be governed by the
I. P. results, but it is expected that the following
holes will be needed:

Breccia Hill 3 holes 500 ft. each 5%

Golconda 2 holes 300 ftoieachi. YT

Bertha " 2 holes 300 ft. each oo O

Black Dragon 2 holes 200 ft. each yo O

Raymond 2 holes 200 ft, each b0l

Yellow Jacket 2 holes 300 ft. each _— '
: Being a total of | feet of drilling. ~4) 00

5.b, Aceess Roads e —

No access roads need to be built, but some of the roads, neart
the individual properties need repair. A bulldozer working
for two days could do this job, '

At Breccia Hill the drill stations will have to be excavated,
but this would involve a couple of days at most. Certainly a
week's work with the cat would take care of all these items.

5.c. Time of Execution:
After the individual contractors are ready to move onto the
ground the time factor should be:

For the induced Polarization Survey - Two weeks

For the core drilling - Four months with one drill.

Experience

The owner of the property, Dr. J. Floyd Cannon has had a life time

of ownership and experience at Dugway and for the past 20 years has been
associated with L. K. Requa, a mining geologist of Salt Lake City who
has made various geological investigatiors and explorations in the

Dugway district during this interval of time., In cooperation with

Dr. Cannon, Mr. Requa has prepared this application and had previously
made most of the maps contained herein.

Estimate of Costs
Based on a period of four months for the completion of this project

the costs are estimated to be: ‘ f&d?&/
7.a.1, Induced Polarization Survey $:4,000.00 2i;§¢“
22, Bulldozer Work @ $275 per day - 1,650.00 — o
3. Drilling 3,600 ft. of NX core hole _ 5 g100 2f
@ $10 per foot 36,000,00 ~—— ww’?ﬁ"?
Other drilling items @ 10% 3,600.00
4, Assaying and Core splitting 4,400,00
5. Engimeering & supervision 4 mos. @:$1$000 4,000.00
6. Travel and other expenses . 2,000,00
7. Mobile Phone Servicé 270,00 — ,
8. Trailer rent 4 mos. @ $3oo 7 1,200.00 — A%
9. Contingencies 5,000,00
Total Estimated Cost $623120, 00

7.b, Personal Services
Included in 7.a.
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7.c. Supplies
Contractors will furnish

7.d. Operating Equipment

. Covered under 7.a.

7.e. Initial Installations & Repairs
None - Does not apply.

7.f, New Buildings
None - Does not apply.

7.g2. Miscellaneous
None - Doestnottapply.
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CERTIFICATE

This is to certify that I, J. Floyd Cannon the applicant
for financial assistance in mineral eiploration, would not
normally undertake the exploration suggested at my sole

expense under current conditions and circumstances.

0Ll 1

J. E&éyd Cannon
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FIRST NATIONAL BANK

EstasLisHeD 1873

SALT LAKE CITY, UTAH

HEAD OFFICE

One Main Styeet ' October 22, 1971

J. Floyd Cannon, M.D,
508 East South Temple
Salt Lake City, Utah 84102 -

Dear Dr, Cannon:

In response to your letter of October 20 in which you
request a loan for the financing of diamond drilling
and geophysical exploration on approximately 60
claims, we regret to inform you that we do not make

‘ loans of this type, and especially under the terms as
outlined in your letter,

If you have any questions regarding this matter please
feel free to call the undersigned at 524-4764,

Vice Presid(ent
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ASSOCIATION

MAIN AT FIRST SOUTH OFFICE

SALT LAKE CITY, UTAH

October 21, 1971

J. Floyd Cannon, M. D.
508 East South Temple
Salt Lake City, Utah 84102

Dear Doctor Cannon:

This is in reply to your recent letter concerning the possibility’
of making a long term loan of $25,000 to $50,000 for the purpose
of exploration and development of certain mining claims in

Tooele County, Utah,

We regret the necessity of declining a loan such as this because
we could not enter "into an agreement under which repayment would

not be required unless ore is found.

Thank you very much for giving us an opportunity to consider your
request,

Yours very truly,

Heber F. Aldous
Vice President

HFA:cg
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GEOPHYSICAL DIVISYION '
- 3422 South 700 Vest
Salt Lake City, Utah

. . ‘ T o sgp.fembar 28, 1965

MEMORANDUM TO R. J, LACY: -

GECCHEMISTRY
DUGHAY MINING DISTRICT
FILE MEMORANDUM

On September 1, 1965, I went with Dr. Cannon to the Dugiay Mountains to
investigate a new showing of lead in the Bertha Trough area, The mineralization
occuxs aleng somevhat parallel fault planes within the down dropped block which
forus the trough. These faults are parallel the general strike of the trough.,
The mineralization occurs within the recemented breccia principally as galena
and sphalevite, some oxides and carbonate ores &lso can be seen, The reccumente
ing agent is quartz,

Because of the silicous mature of the breccia, these mineralized zones scem
to stand as ribas along the fioor of the trough. These zones extend to the north
under the Double Ought claims where the Asarco I.P, depth probe was iocated,
This probe geve a response which indicated sul fides at a depth of 80 fezt and a
divectional indication southward. These structures do, in fact, extend scuthe

‘ ward some 2000 feet and appear to be mineralized over thelr full extent.

There are four structures mapped by the use of geochemistry with & total
vidth of about 800 feet, as noted from the enclosed profile data and geolegic
notes. : R

This new information does explain the I.P, regponse which was obtained at
X.P, depih probe number one.

The enclosed geochemical data was derived from surface rock exposures and
soil. There {s strong evidence of Increasing values at depth, A ten pound
sample of this surface material was sent by Dr. Cannon to Bunker Hill for a
smelter run., The results of this enalyzis has not baen vécelved as yet., A
‘similar sample vas sent to the Anaconda smelter at Tooele, Utah for assay.
Anaconda reported 107 lead in the sample  (personal comaunication, Dr. Cannon).

t

From the results of our analysis reported herein, I.am;definitély of the
opinion that further investigation is warranted,

Respect fully submitted, ‘ .

- DHH:ao

- D. H. BART
Enc. o

’. cc: JF Cannon: §
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GEULOGIC LOG DATA

-DUGHAY MINING

DI“TRI”T

Rock hill top north side Bertha txOugh
Soil and rock @ 35' from #1.

Reck « eriﬂger nineralized? 40' from #2.
Sofl 40° from #3.

‘Rock 40' from #4,

Reck 40° f"om #5.

40° from #6 - smsll strimger in pink chalcite.
Soil 45" from #6,

Soil and rock &40' from #7.

Soil 40' from #8.

Soil wash bottom 45' from #9. .
Rock middle of road 40' from £10.
Rock dike mineralized 30' from #11.
Scil (side wash) 40° from #12.

Rock wash side 40' from #13.

Rock stringer 40°' from #14.

Rocl: 40" from #14 stringer.
Stringer - 40° from #15°

Soil 40' from #16.

Stringer 40° from #17.

at 18 - 40' from {17 stringer.
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7-S
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8=R
8«8
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10=-5
il-R
12-R
13-8
14=R
14-R=St
15=R
16-R
17-8
17-R=5¢t
Dike O
Dike 1
Dike 2
H=2-1
H=2=2

"R = rock
S = so0il

PARTS PER MILLION |

o cxocéﬁxzsﬂl'

-DUGWAY MINING DISTRICT
FILE MEMORANDUM

40

St~ stringerx -

63

#To be run for silver.

Cu Zn Pb Mo N
0 108 160 3 ‘
10 64 120 0

328 5400 3800 0
0 1720 1480 5
20 2040 240 0
0 62 o 3
0 160 120 3
¢ 44 120 0
0 63 1040 0
20 204 480 0
0 108 320 0
60 480 360 0
0 172 240 3 2

- 1620 24000 - 12800 3 2
20 840 840 3 2
60 9400 7000 0 2
80 29760 15200 5 2
20 | 2330 480 0 A
Y 840 240 5 2
20 92 320 0 4

180 - 18400 3420 0 2

250 10000 17600 45 2

150, 12600 11200 57 30

1220 8000 -10000 30 4
20 68 64 3 4

244 0 4

2RO NNNNDNNNN O

b U o W

REMARKS ;

Minerslized stringer®

Stringer in pink calcit

Wash,

Middle of voad.
Largest mineral zone,®
Smsll wash, -

2nd largest stringer.®

Représent&tive samples
along strike of 12
N 3 S,

D.D.H.#2 last two
portions. -
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MAX D. CRITTENDEN, JR.

Nomenclature and Correlation of Some Upper

Precambrian and Basal Cambrian Sequences
in Western Utah and Southeastern Idaho

ABSTRACT

Recent stratigraphic studies in three widely
separated localities in southeastern Idaho and
western Utah have revealed a startling con-
tinuity of both individual rock units and of
rock sequences over a distance of some 300
‘mi parallel to the strike of a late Precambrian
and Cambrian depositional trough. Between
15,000 and 25,000 ft of beds were deposited
in the axis of the trough, whereas only 1000
to 3300 ft of correlative rocks were laid down
on the shelf to the east. In several areas a
diamictite is present near the base of the se-
quence; this is underlain locally and overlain
generally by argillites containing lenticular
limestones and dolomites; these in turn are
succeeded by quartzitic rocks containing a
thick grayish-red to maroon unit—the Mu-
tual Formation. In each area the séquence
includes, at the top, quartzites typical of the
basal Cambrian. Deposition in the basin was
essentially continuous from late Precambrian
into Cambrian time but was interrupted by
uplift and erosion on the shelf. The hinge
line of the ancient seaway is inferred to have
coincided roughly with the present *“Wasatch
line,” but erosion prior to deposition of the
Tintic Quartzite has removed most of the
data needed to establish this with certainty.

Rocks in each of the three areas described
here in detail are regarded as allochthonous
and appear to have been thrust eastward dur-
ing the Sevier orogeny. A precise reconstruc-
tion of the sedimentary basin must therefore
await not only additional stratigraphic stud-
ies in such areas as the Promontory Range of
Utah and the Bannock and Malad Ranges of
southern Idaho, but also final resolution of
the structural eveats.

INTRODUCTION

Geologic mapping and stratigraphic stud-
ies in three widely separated areas of the
northeastern part of the Great Basin have
shown that both individual stratigraphic units
and gross rock sequences of late Precambrian
and Cambrian age exhibit remarkable con- -
tinuity over the 300-mi distance from south-
eastern Idaho to central Utah (Fig. 1). The
sequences are 15,000 to 25,000 ft thick where
most complete and appear to record contin-
uous sedimentation from late Precambrian
into Cambrian time. All three areas are within
the deformed part of the Sevier orogenic belt
and are presumed to have been transported
eastward several tens of miles from their
original sites of deposition. However, be-
cause correlative rocks in shelf sections to the
east are thin or absent and the rates of thick-
ening and of original facies change are un-
known, the precise amount of telescoping by
tectonic transport remains uncertain.

The purpose of this paper is to name, de-
scribe, and correlate the thickest and least
complicated sections of these rocks, in the
hope that the units and sequences defined in
these areas can be recognized in other areas
where exposures are limited or where struc-
tural complexity makes it impossible to work
out a complete stratigraphic section.

Authors are listed alphabetically; responsi-
bility is shated jointly f%r sections on correla-
tion, age, paleogeography, and structure, but
is carried individually for stratigraphic de-
scription of specific areas.

The rocks of the Pocatello, Idaho, area
now assigned to the Precambrian were first
described by Anderson (1928) and included
in the Cambrian; Ludlum (1942) was the first

Geological Society of America Bulletin, v. 82, p. 581-602, 8 figs., March 1971
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Figure 1. Index map showing location and
tectonic setting of stratigraphic sections
described.

to recognize that some of them are Precam-
brian. Similar rocks in the area near Hunts-
ville, Utah, were first recognized by Black-
welder (1910) and were mapped in recon-
naissance and described briefly by Eardley
(1944). The earliest and most significant syn-
thesis of younger Precambrian rocks in north-
ern Utah was that of Eardley and Hatch
(1940); more recent summaries include those
of Cohenour (1959) and Condie (1966, 1969).
Precambrian rocks in the Beaver Mountains
were originally assigned to the Ordovician
and Silurian(?) by Butler (i» Butler and
others, 1910, p. 511) because he failed to
recognize the thrust fault which separated
them from the immediately underlying lower
Paleozoic rocks. The presence of a thick Pre-
cambrian section in this area was noted by
D.M. Lemmon, W. C. Jeffs, and others, dur-
ing mapping following World War II, and
the rocks are assigned to the Precambrian on
the geologic map of southwestern Utah
(Hintze, 1963).

Stratigraphic studies of the older rocks in
the Pocatello area were started in 1961 by
F. E. Schaeffer during preparation of a geo-
logic map of Bannock County, Idaho, for

the Idaho~Bureau of Mines and Geology.
Schaeffer was the first to distinguish the major
subdivisions within the Precambrian rocks of
this area and to recognize that they could be
traced over the adjoining parts of south-
eastern Idaho. These subdivisions were used
in mapping the Pocatello and Michaud 15-

~minute quadrangles-by D. E. Trimble from
1962 to 1965 (Trimble and Schaeffer, 1965)
and in more recent mapping of the Michaud
and Pocatello 15-minute quadrangles.

Geologic mapping at a scale of 1:24,000
in the Huntsville area by Crittenden largely
between 1964 and 1966 led to definition of
the Huntsville sequence (Crittenden, 1967)
in a little-deformed area in the Browns Hole
quadrangle. Mapping designed to establish
the stratigraphy of the lower diamictite-
bearing units is continuing in structurally
complex areas near Willard Peak, northwest
of Huntsville.

Stratigraphic relations in the shelf area
were established during mapping in the Cot-
tonwood district east of Salt Lake City by the
U.S. Geological Survey between 1940 and
1960 (Calkins and Butler, 1943; Crittenden,
1965a, 1965b). _

Stratigraphic studies in the Beaver Moun-
tains were completed by Woodward during
1966 (Woodward, 1968).

POCATELLO AREA, IDAHO

The rocks of the Pocatello area, southeast-
ern Idaho, appear to be typical of the con-
formable depositional sequence of upper Pre-
cambrian and lowermost Cambrian rocks of
the eastern part of the Great Basin. Inasmuch
as they constitute the thickest known section
of those rocks and because the units defined
here can be recognized over a wide area, they
may well serve as a standard for much of
southeastern Idaho. More than 25,000 ft of
dominantly quartzitic rocks, of which more
than 20,000 ft probably are Precambrian,
underlie Middle Cambrian limestones. Lower
Cambrian fossils have not been discovered in
this area but were found in correlative rocks
in the Portneuf Range (Oriel, 1965). The
rocks below the Cambrian carbonates form-
etly assigned to the Brigham Formation
(Anderson, 1928; Ludlum, 1942, 1943) are
divided into six formational units, four of
which are Precambrian. New names are intro-
duced here for three of these and for the two
Cambrian units.






POCATELLO FORMATION

POCATELLO FORMATION

The lowest and oldest rocks in the Poca-
tello area comprise clastic, volcanic, and car-
bonate rocks of probable marine origin that
were designated the Pocatello Formation by
Ludlum (1942). That term is retained here,
and the formation is divided into four mem-
bers, a lower member, mainly argillite; a
diamictite! member, a volcanic member; and
an upper member, also dominantly argillite.
The type section of.the Pocatello Formation
is a composite of those of the individual
members, defined below.

The lower member of the Pocatello Forma-
tion consists of black, thinly laminated, slaty
argillite, phyllitic siltite, and brown quartzite.
A thickness of about 700 ft is observed, but
the total thickness is uncertain because the
base is not exposed. The type section of the
lower member is designated as the section
from the canyon bottom to near the top of
the west slope of a small canyon just north
of the Portneuf River, in the S¥ sec. 15, and
NVs sec. 22, T. 7 S., R. 35 E., about 7 mi
southeast of Pocatello (A-B, Fig. 2).

These slaty rocks are overlain conformably
by several thousand feet of diamictite-bearing
rocks, here named the Scout Mountain Mem-
ber, with excellent exposures on the summit
of and on the ridge approximately 2 mi north
and south of Scout Mountain in Tps. 8 and
9 8., R. 35 E., about 15 mi south-southeast of
Pocatello (Fig. 2). Owing to severe faulting,
a complete section is not present either at the
type locality on Scout Mountain, or else-
where. The reference section for this unit is
therefore designated as a composite of three
partial sections as follows: (1) from the crest,
down the west slope of the ridge immediately
northeast of Portneuf in the SW4 sec. 15, T.
7 S, R. 35 E. (C-C', Fig. 2); (2) from the
base, up the west slope to the crest of the
corresponding ridge immediately south of
the river, in the W5 sec. 27, T.7S.,R. 35E.,
(C'-C'’, Fig. 2); (3) up part of the west slope
of the same ridge about a mile south in the
NWy4 sec. 34, T. 7 S,, R. 35 E. (C''-D,
Fig. 2). Sections C-C’ and C'-C"’ could not
be matched, and an unknown, but probably
small, amount of section is believed to be
missing. The following is a generalized de-

! Diamictite: A nonsorted sedimentary rock con-
sisting of sand and/or larger particles in a muddy
matrix (modified from Flint and others, 1960).
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scription of these composite sections. The
Scout Mountain Member has at the base 65
fr of limestone, locally recrystallized to dense
marble. This is succeeded by 100 ft of medium-
grained gray quartzite with much interbedded
siltstone at the top. This, in turn, is overlain
by the main body of the member, consisting
of intercalated diamictite and quartzite, It is
several thousand feet thick including the
intercalated volcanics (see below). Above
this thick unit, but still within the Scout
Mountain Member are as much as 1200 ft of
quartzite and minor argillite, 150 to 350 ft of
cobble conglomerate, an additional 100 to
300 ft of quartzite, an upper bed of diamictite,
on the order of 100 ft thick, a distinctive 2-ft
bed of laminated dolomite, 100 to 800 ft of
quartzite with small amounts of argillite, and
a 15-ft bed of limestone, designated the top
of the member.

The typical diamictite is a massive dark
purplish- to greenish-black rock consisting
of pebble- to boulder-size clasts in a volu-
minous fine-grained matrix characterized by
angular sand-size grains. The clasts are
rounded to angular, up to 3 ft in diameter,
and of diverse lithologies, including quartz-
ite, granite, dolomite or limestone, mafic
igneous rocks, and argillite. This rock is be-
lieved to be partly of glacial origin because
of its massive character, the anomalous angu-
larity of the sand-size grains, the abnormally
large ratio of fine matrix to clasts, and the
presence of large clasts that are faceted or
striated. It is also suspected to be of sub-
marine origin because it is interstratified with
several thousand feet of quartzite, and with
several thin beds of limestone and dolomite
presumed to have been of marine origin.

Metavolcanic rocks, herein designated the
Bannock Volcanic Member, form a wedge at
least 1000 ft thick thac interfingers with the
diamictites of the Scout Mountain Member.
This volcanic unit was first designated the
Bannock Volcanic Formation by Anderson
(1928, p. 3), who defined it as including all
the exposed rocks below his Black Rock
Limestone and inferred that it might be Cam-
brian. It was later restricted by Ludlum (1942,
1943) to exclude most of the sedimentary
rocks and was assigned to the Precambrian.
Both volcanic flows and breccias are present;
the massive rocks show a wide range of
porphyritic textures, and include both vesicu-
lar and amygdaloidal types. Fragmental tex-
tures ranging from coarse volcanic breccia to
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tuff can also be recognized readily, although of the Bannock Volcanic Member are lo-
all are fairly typical “‘greenstones” showing cated on the west slopes of Chinks Peak in
weak schistosity, and consisting largely of secs. 32 and 33, T. 6 S., R. 35 E., about 4

albite, chlorite, epidote, and calcite. mi east-southeast of Pocatello (E-F, Fig. 2).
Exposures here designated the type section  The upper member of the Pocatello Form-
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Figure 2. Map of area near Pocatello, Idaho, showing location of type sections for newly
described Precambrian and Cambrian units.
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tion consists of nearly 2000 ft of black, thinly
laminated phyllitic to slaty argillite that con-
tains much interbedded quartzite in the upper
half. As thus defined, it corresponds essen-
tially to Ludlum’s (1942) “'varved slate se-
ries.”” The type section is designated as ex-
tending across the top of a narrow saddle
about a mile southeast of Scout Mountain in
sec. 2, T.9 S, R. 35 E. (G-H, Fig. 2).

Blackrock Canyon Limestone

The thickest carbonate unit of the Pre-
cambrian section in the Pocatello area con-
sists of several hundred feet of fine-grained
gray limestone interbedded with quartzite
and minor variegated argillite. This lime-
stone unit was originally named the Black
Rock Limestone by Anderson (1928, p. 4);
it was later designated the Blackrock Lime-
stone by Ludlum (1942, p. 92-93), but is
here renamed the Blackrock Canyon Lime-
stone because the name “'Blackrock” is pre-
empted. The type section is on the east side
of lower Blackrock Canyon in sec. 14, T. 7

"~ S, R. 35 E., about 7.5 mi southeast of Poca-

tello (I-], Fig. 2).

Brigham Quartzite of Anderson
and Ludlum

The 15,000-ft interval of detrital rocks,
consisting mainly of quartzite, between the
underlying Blackrock Canyon Limestone and
the lowest carbonate rocks of Cambrian age,
was assigned to the Brigham Quartzite by
both Anderson (1928) and Ludlum (1942).
However, the term is not used at Pocatello in
this report because this interval is thick and
contains several distinctive lithologic units,
and because the term has been used in sev-
eral different ways in adjoining parts of Utah
and Idaho (see Huntsville area, Utah, this
paper). In recent mapping of the Pocatello
quadrangle (Trimble, unpub. data), this in-
terval is divided into six new formations; the
lower four are believed to be Precambrian, the
uppert two are presumed to include Cambrian
rocks.

Papoose Creek Formation. Overlying
the Blackrock Canyon Limestone in the Poca-
tello area are about 1800 ft of distinctively,
irregularly bedded, mottled gray and brown
siltite and very fine-grained quartzite, here
designated the Papoose Creek Formation.
The name is taken from exposures in Papoose
Creek, the type locality south of the Portneuf
River about 5 mi southeast of Pocatello,

Idaho (Fig. 2). The type section (K-L, Fig. 2)
isinsec. 35, T. 7S., R. 35 E., and secs. 2 and
3, T. 8 S, R. 35 E,, in the headwaters and
just east of the canyon of Papoose Creek
where the formation 1s a little more than 600
ft thick. The Papoose Creek Formation is
poorly exposed in most places and must be
recognized by float. The beds of siltite or
quartzite, commonly 1 to 3 mm thick, form
alternating layers of light gray and light to
dark brown that are undulating, broken, and
slightly offset in many places. This deforma-
tion of the bedding is probably penecon-
temporaneous and characterizes the forma-
tion. The lower contact is drawn at the top
of the highest carbonate of the underlying
Blackrock Canyon Limestone. Locally, the
Papoose Creek appears to overlie conform-
ably the Blackrock Canyon Limestone, but
great variations in thickness suggest that the
contact may be a disconformity. The forma-
tion is presumed to be marine.

Caddy Canyon Quartzite. The Papoose
Creek Formation is overlain by several thou-
sand feet of vitreous quartzite here named the
Caddy Canyon Quartzite. The type section is
in Caddy Canyon, north of the Portneuf
River in sec. 13, T. 7 S,, R. 35 E., and sec.
18, T. 7 S, R. 36 E., about 8 mi southeast of
Pocatello (M-N, Fig. 2). The base of the
formation is exposed on the west side of a
spur west of the mouth of Caddy Canyon in
sec. 24, T. 7 S., R. 35 E_; the upper contact
is exposed on the ridge east of the canyon in
sec. 7, T. 7 S., R. 36 E. The formation is
widely exposed as smooth slopes and ledges.
The lower part of the Caddy Canyon Quartz-
ite is mostly white- to tan-weathering, light-
colored vitreous orthoquartzite that contains
some interbedded greenish argillite or siltite.
In places, especially in the lowermost part,
there are many interbeds, some rather thick,
of irregularly bedded, fine-grained quartzite
and siltite much like that of the conformably
underlying Papoose Creek Formation. The
lower contact is placed at the base of the
lowermost light-colored quartzite in the tran-
sitional sequence between the predominantly
silty Papoose Creek Formation and the light-
colored orthoquartzite of the Caddy Canyon
Quarczite. Somewhat above the middle of the
Caddy Canyon, and overlying the light-
colored quartzite, there is at many places
about 50 ft of dolomite or, less commonly,
limestone. Above the dolomite or limestone,
the quartzite and argillite beds that constitute
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the upper part of the formation commonly
are pinkish, purplish, or maroon. In the
uppermost few hundred feet of the Caddy
Canyon are several interbeds of greenish
argillite and siltite. -

Inkom Formation. The Caddy Canyon
Quartzite is overlain by 800 to 1000 ft
(locally as much as 2300 ft) of very fine-
grained detrital rocks here named the Inkom
Formation. In the Pocatello area these rocks
are characteristically greenish, although lo-
cally as much as 200 ft of grayish-red or
dusty-red argillite is present at the top. The
name is taken from the small town of Inkom,
Idaho, and the type section is in a small
canyon north of the Portneuf River about a
mile west. The lower part of the Inkom is
mainly greenish phyllite. This grades upward
into greenish-gray to light olive-gray argil-
lite or slate, siltite, and very fine-grained
quartzite. The unit also contains a few beds
of conglomerate or impure micaceous quartz-
ite. The lower contact of the Inkom is placed
at the top of the highest quartzite of the
Caddy Canyon  Quartzite, although some
beds of argillite like the Inkom are present
below it. The top is placed at the base of
massive quartzite ledges of the overlying
Mutual Formation and is generally quite
sharp.

Mutual Formation. The Inkom Forma-
tion is overlain by a massive 3000 ft quartzite
unit whose characteristic grayish-red color
(SR 4/2)? contrasts strongly with that of the
underlying greenish argillite. This unit is
correlated with the type Mutual Formation
southeast of Salt Lake City, Utah (Crittenden
and others, 1952) on the basis of its charac-
teristic lithology, color, and position. In the
Pocatello area, the quartzites of the Mutual
are coarse-grained, pebbly or conglomeratic,
and persistently cross-bedded. The color
ranges from light grayish-red (SR 5/2) to
dark grayish-red (SR 3/2) or purplish-black
(SRP 2/1). In addition to quartzite, the unit
contains relatively thin but distinctive beds
of argillite, one of which is more than 200 ft
thick. Most of the argillite is dusky-red to
very dark red; locally, it may be olive drab

2 Numerical designations derived from the Rock
. Color Chart (Goddard and others, 1948) are given
for the Mutual Formation, because color is a dis-
tinctive and characterizing feature of this unit.
Adjective designations are used throughout the:
remainder of the report.

(5Y /5/2) or greenish-gray (5GY 6/1). The
basal contact is placed at a conspicuous and
abrupt change from argillite to quartzite; in
most places greenish-red quartzite overlies
the Inkom Formation. The Mutual Forma-
tion is present in all of the basin sequences
and is the youngest unit that one can be sure
is entirely. of Precambrian age.

- Camelback Mountain Quartzite, The
Mutual Formation of the Pocatello area is
overlain by as much as 3500 ft of light-
colored vitreous orthoquartzite thar is litho-
logically similar to the Cambrian Tintic
Quartzite of the Tintic district of Utah and
the Prospect Mountain Quartzite (restricted)
of the northern part of the Great Basin. This
orthoquartzite is here designated the Camel-
back Mountain Quartzite for exposures on
Camelback Mountain east of Pocatello,
Idaho (Fig. 2).This section is severely faulted,
however, and a section on the east slope of
Wild Horse Mountain in secs. 22 and 23, T.
7 S., R. 34 E., about 4.5 mi south-southwest
of Pocatello (O-R, Fig. 2) is designated an
alternate type section. This formation gener-
ally forms smooth slopes. It is composed of
thick-bedded to massive, locally cross-bedded,
medium-grained vitreous orthoquartzite that
weathers white, tan, brown, and brownish-
gray. It is mostly white at the base. The
Camelback Mountain Quartzite lacks the red-
dish hues found in older units and contains
little argillite or phyllite. The basal contact is
conformable and transitional with the under-
lying Mutual Formation. Locally, the base is
marked by a pebble conglomerate, 5 to 15 ft
thick, that contains light colored pebbles as
much as 1.5 in. in diameter in a pinkish
quartzitic matrix. No fossils have been found
in the Camelback Mountain Quartzite, but
Cambrian fossils occur about 300 ft above the
base of the overlying unit. The Camelback
Mountain is therefore assigned a Precambrian
and Early Cambrian age. It is considered to
be of marine origin.

Gibson Jack Formation. The uppermost
clastic unit at Pocatello is composed of more
than 1000 fc of argillaceous siltstone and
shaly argillite with interbeds of quartzite and
sandstone that is here named the Gibson
Jack Formation. The name is taken from ex-
posures on Gibson Jack Creek south of the
Portneuf River about 5 mi south of Pocatello.
The type locality is at the head of Gibson
Jack Creek in sec. 33, T. 7S, R. 34 E., about
8 mi south-southwest of Pocatello (S-T,
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Fig. 2). The formation consists of argillaceous
siltstone and papery-weathering argillite with
minor interbeds of sandstone or quartzite.
The lower part is mostly tan, olive, or gray-

reen; the upper part is mainly pale yellowish-
ﬁrown. A 100-ft bed of light gray medium-
grained quartzite is present about 350 ft
above the base and other beds are present
near the top. Two or more beds of thin-
bedded argillaceous limestone, tens of feet
thick, also occur near the top, but they sel-
dom crop out. The basal contact of the Gib-
son Jack Formation is placed at the base of
the first thick siltstone or argillite; although
this leaves some argillaceous beds in the
underlying Camelback Mountain Quartzite,
they are commonly thin.

The upper contact is placed at the base of
the first thick limestone or dolomite litho-
logically equivalent to the Langston or Ute
Formations of Walcott (1908b). The only
fossil found to date in the Gibson Jack For-
mation is the Cambrian arthropod Naroiz,
which was found about 300 ft above the
base. The only other occurrence of this rare
form is in Middle Cambrian rocks in British
Columbia (A. R. Palmer, 1968, written com-
mun.), but its actual range is unknown.
Therefore, because the Early Cambrian Olenel-
lus was reported by Oriel (1965) in beds
believed to be equivalent to or slightly higher
than the Gibson Jack, this formation is as-
signed an Early Cambrian age.

HUNTSVILLE AREA, UTAH
General Features

About 13,000 ft of younger Precambrian
and basal Cambrian rocks are exposed east
and northeast of Huntsville, Utah. This sec-
tion, which has been divided into seven
formational units, should serve as a standard
for northwestern Utah as the Pocatello sec-
tion does for southeastern Idaho.

The existence of a thick section of younger
Precambrian rocks near Huntsville was rec-
ognized by Blackwelder as early as 1910.
Indeed, its presence there and its absence
near Ogden, where the basal Cambrian quartz-
ite (Tintic) rests directly on crystalline base-
ment, was the basis for his identification of
the Willard thrust. The general character of
these rocks and their structural relations were
furcher elaborated by Eardley and Hatch
(1940),and Eardley (1944). Although younger
Precambrian rocks are present both east and
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west of Huntsville, the present description
will be restricted to the rocks that crop out
to the northeast and east (Fig. 3). As a conse-
quence, the lowest units of the more com-
plete section at Pocatello—argillite and the
diamictites of the Scout Mountain Member
of the Pocatello Formation—are absent from
this section. Previous work (Eardley and
Hatch, 1940) has shown that diamictites
(Fig. 4) are present above the Willard thrust
between Willard Peak and Brigham City, and
recent mapping by Crittenden indicates that
they occur 2000 to 3000 ft below the lowest
rocks exposed east of Huntsville, but their
exact stratigraphic relations are still being
studied.

The sequence of Precambrian and basal
Cambrian rocks east of Huntsville will be
described briefly, beginning with the oldest
and continuing to the base of the carbonate
units which here are of Middle Cambrian
age. The lowest units are well exposed in the
foothills and along the lower reaches of both
the South Fork and Middle Fork of the
Ogden River east and northeast of Hunts-
ville.

Maple Canyon Formation

The name Maple Canyon Formation is
here given to about 1000 to 1500 ft of clastic
rocks which are divided into three informal
members on the basis of lithology. The name
is taken from Maple Canyon about 6 mi east
of Huntsville, Utah, and the type locality is
near the mouth of the canyon, Eeginning in
the north half of sec. 9, T. 6 N, R. 2 E.
(A-B, Fig. 3).

The lowest unit, designated the argillite
member, consists of about 500 ft of olive
drab to locally gray, thin-bedded, silty argil-
lite or siltstone which contains one or more
beds of greenish-gray arkosic sandstone. This
unit is exposed at several places along the
foothills northwest from Maple Canyon, and
in each place it is the lowest unit of Precam-
brian rocks exposed on this side of the valley.
Although the rocks in the Huntsvill@ area as
a whole are little metamorphosed, this unit is
typically phylliticand commonly shows small-

. scale crenulations and folds usually at an

angle to the bedding (Fig. 5); locally these
rocks show well-defined schistosity.

The middle member of the Maple Canyon
Formation is informally designated the green
arkose member. It consists of 500 to 1000 ft
of relatively thick-bedded, massive, very fine-
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Figure 4. Diamictite consisting of sub-
rounded to subangular clasts of quartzite, gra-
nitic rocks, and carbonates in a black fine-
grained matrix. Exposures are in Willard thrust
sheet north of Willard Peak, Utah.

grained arkosic sandstone. On fresh fractures,
this rock is a very pale greenish-gray, but this
color is commonly obscured by weathering
and, at a distance, the unit forms rounded
ledges that are dark gray or brown. Indi-
vidual beds range from 1 to 2.5 ft in thick-
ness and are separated by thin partings of
siltstone or thin-bedded argillite. The more
massive beds are distinguished from quartz-
ites in other parts of the section by their
remarkably perfect sorting, and by the abun-
dance of K-feldspar, which makes up as
much as 40 percent of some stained slabs. As
a result of the feldspar content, this unic
tends to be less quartzitic in character than
other parts of the section. The feldspar con-
tent is variable, however, with some areas
containing lenticular bodies of well-cemented
vitreous and pebbly quartzite as much as
200 ft thick.

Argillite member of Maple Canyon

Figure 5.
Formation near Huntsville, Utah. Crenulated
bedding is nearly vertical, parallel to pen;
schistosity dips 30° to left.
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The uppermost member of the Maple
Canyon Formation is designated the con-
glomerate member. It consists of two con-
glomerates or, locally, quartzites and an in-
tervening argillite. The member as a whole
ranges from 60 to 500 ft in thickness but in
the type area immediately norcth of Maple
Canyon, averages about 200 ft. Much better
exposures are present on the top of a rounded
hill just north of the mouth of the middle
fork of Ogden River (C-D, Fig. 3) and this
is designated a reference section for this
member. The lowermost conglomerate con-
sists of 50 to 200 fc of white to light gray,
conglomeratic quartzite. Clasts range from
pebble to small cobble in size and consist
mainly of white quartz, or white, gray to pale
pink quartzite. Pale green quartzite contain-
ing chromian mica (x-ray fluorescence) is a
sparse but significant constituent. These dis-
tinctive clasts closely resemble the green
quartzites near Park Valley in the Raft River
Range of Utah (Felix, 1956). Similar clasts
are present also in the tillites of Antelope
Island and in the Dutch Peak Tillite of
Cohenour (1959) in the Sheeprock Moun-
tains of Utah.

The two conglomerates ate separated by
10 to 100 ft of olive drab laminated argillite.
This unit is not well exposed and commonly
must be mapped by its silver-gray-weathering
flakes in the soil. The upper part of the con-
glomerate member commonly consists of a
white, coarse-grained rock that ranges from
quartzite to conglomerate. In places it is only
50 ft thick and consists entirely of pebble to
small cobble conglomerate; in other places
it is as much as 200 ft thick and consists
almost entirely of quartzite with only a few
pebbles at the base. In a few places the ma-
trix, instead of being light colored vitreous
quartzite, grades into a dark gray, tan-
weathering, friable, impure sandstone or gray-
wacke whose anomalous appearance is
vaguely reminiscent of a diamictite. This
leads to the suspicion that this clastic mem-
ber may be correlative with the uppermost
thin unit of diamictite in the Scout Mountain
Member of the Pocatello Formation, which
occupies a corresponding position immedi-
ately below laminated dolomites at Pocatello
(Fig. 6).

Kelley Canyon Formation

The conglomerate member of the Maple
Canyon Formation is overlain by a domi-
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Figure 6. Tan-weathering laminated dolo-
mite at base of Kelley Canyon Formation, near
Huntsville, Utah.

nantly argillaceous unit to which the new
name Kelley Canyon Formation is here given.
The type section is located in the head of
Kelley Canyon (E-F, Fig. 3) in the south
half of sec. 3, T. 6 N, R. 2 E., about 3.5 mi
east of Huntsville. - Although argillaceous
rocks predominate, the unit contains much
interbedded quartzite in the upper portion
and grades into the overlying quartzite. The
formation is distinctive in that it contains the
only limestones and dolomites known within
the Precambrian rocks in this area.

The Kelley Canyon Formation begins at
the base with a persistent 10-ft bed of thinly
laminated, tan-weathering, fine-grained dolo-
mite. The laminae are commonly about 1 mm
thick but tend to be cyclic, giving the ap-
pearance of bedding 1 to 2 cm thick. Locally,
individual laminae consist of chert, giving
the rock a distinctive ribbed appearance (Fig.
6). Although the unit is poorly exposed in
Eeneral, its presence can usually be verified

y large and persistent dolomite blocks in
the float. The dolomite is overlain by lavender-
gray, purplish-gray or olive drab shale and
siltstone locally containing thin beds of
greenish fine-grained sandstone. Like the ar-
gillite at the base of the Maple Canyon
Formation, these units are commonly phyl-
litic.

The middle part of the formation consists
of gray to lavender-gray argillite enclosing
several lenticular bodies of thin-bedded
pinkish-gray silty limestone. The gray color,
absence of laminae, and intercalations with
shale distinguish these carbonate units from
the dolomite at the base of the unit. Although
they are not persistent enough to map every-
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where,. these limestones occur at the same
horizon as the Blackrock Canyon Limestone
of the Pocatello area, and it is possible that
they represent the distal end ofP a tongue of
this formation. ‘

Above the thin-bedded limestones, the
argillites of the Kelley Canyon Formation
are largely olive drab- or tan-weathering and
contain increasing amounts of thin- to
medium-bedded quartzite. The top of the
formation is poorly defined and cannot al-
ways be identified with certainty. In many
places, however, it is marked by a zone of
very thin-bedded white quartzite (.25 to .75
in. in thickness) with intervening wavy lami-
nae of red-weathering shale and silt.

Brigham Group

History and definition—The term Brigham
Formation was first applied by Walcott
(1908a, 1908b), to a 2000-ft thickness of
massive quartzites and sandstones in the
Woasatch Range immediately east of Brigham
City, Utah. Unfortunately, he did not give a
precise locality or measured section, nor show
the unit on a map. More importantly, for
problems of the Precambrian, the base was
completely undefined. As a consequence,
two strongly contrasting usages of the term
Brigham have evolved. Most authors work-
ing in southern Idaho (for example, Mans-
field, 1920, 1927, 1929; Anderson, 1928;
Ludlum, 1942, 1943; and Bright, 1960), have
used the term Brigham in an inclusive sense
for the entire sequence of dominantly quartz-
itic rocks below the Cambrian carbonates.
Another group, working mainly in northern
Utah (for example, Eardley and Hatch, 1940,
Lochman-Balk, 1955; Williams, 1958; and

Stokes, 1963), used the term in a restricted

sense for only the uppermost 2000 to 5000 fe
of light colored quartzites that were pre-
sumed to be Cambrian.

As a result of these persistent conflicts, the
term “'Brigham’ is here raised to group rank,
and this term is recommended for use wher-
ever the units here defined or others of for-
mational rank can be recognized. In areas
where exposures are inadequate or structural
complications are too severe to permit sub-
division, the term Brigham Quartzite can be
used in an inclusive sense for rocks within
the same stratigraphic limits defined below
for the Brigham Group. Thus far, these for-
mational units have been recognized by
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Trimble near Pocatello, by Schaeffer in much
of Bannock County, Idaho, and by Crittenden
near Huntsville, Utah. Reconnaissance sug-
gests that ac least some of the lithologies
characteristic of these units can be distin-
guished in intervening. areas also, as near
Preston, Idaho (Bright, 1960). Detailed study
of such areas will be required to determine
which of the formational units described
here are present.

In the Huntsville area, the Brigham Group
is here defined as comprising approximately
7000 ft of beds, largely quartzite, in the
interval berween the top of the Kelley Can-
yon Formation and the base of the lowest
carbonatic or pelitic rocks of Cambrian age.
It thus includes the Caddy Canyon(?) Quartz-
ite, Inkom(?), Mutual, and Browns Hole
Formations and Geertsen Canyon Quartzite.
Two of these units (Caddy Canyon and In-
kom) are named elsewhere in this report for
rocks in the Pocatello area; the Mutual For-
mation was described in the Cottonwood
area near Salt Lake City (Crittenden and
others, 1952); the remaining two units are
defined below for the first cime.

The best exposed and least faulted section
of the Brigham Group in northeastern Utah
is on the north wall of the Middle Fork of
Ogden River, beginning at the base of the
Caddy Canyon(?) Quartzite near the south-
east corner of sec. 21, T. 7 N., R. 2 E., and
extending northwest to the base of Cambrian
limestones exposed near the head of Geertsen
Canyon in section 18. This stratigraphic sec-
tion is here designated the principal reference
section for the Brigham Group. Redefinition
of the Brigham in terms of this reference
section is necessary because reconnaissance
mapping at Walcott’s presumed type locality
along U.S. Highway 89-91, 2 mi east of
Brigham City, has shown that the lower 5000
fc of the Brigham Group, as here defined, is
cut out by a north-striking fault which places
beds near the base of the Geertsen Canyon
Quartzite in fault contact with beds near the
top of the Kelley Canyon Formation. The
newly designated reference section is about
18 mi southeast along the regional strike
from the type locality, but the units have al-
ready been mapped at 1:24,000 scale over
some 12 mi of the intervening distance. Al-
though many normal faults are present in the
area between the two sections, there appear to
be no significant thrust faults.
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Caddy Canyon(?) Quartzite

The lowest formation of the Brigham
Group in the Huntsville area is a brown- to
tan-weathering, impure quartzite tentatively
correlated with the Caddy Canyon Quartzite
of the Pocatello area. The lower contact is
gradational, the slope-forming argillites of
the underlying Kelley Canyon Formation
giving way upward through an interval of a
tew tens of feet, or locally as much as 100 to
200 ft, to cliff-forming quartzite ledges. Near
the base, argillite and thin-bedded fine-
grained quartzite make up nearly half of the
formation; near the top, however, argillace-
ous rocks are limited to partings a few inches
to a few feet thick. Similarly, quartzite ledges
near the base are impure and weather to
shades of brown, whereas those near the top
are increasingly pure, form steep cliffs, and
weather light gray or tan. The upper contact
is very sharp, and generally is marked by a
topographic bench exposing gently wavy
bedding surfaces, from which the overlying
less resistant shale has been stripped. The
Caddy Canyon(?) Quartzite thickens sys-
tematically from about 1500 ft in the South
Fork of Ogden River to 2500 ft in the area
north of Hunesville,

Inkom(?) Formation

Above the massive cliff-forming quartzites
is a bench- or slope-forming argillite unit 360
to 450 fr thick. The upper half is domi-
nantly grayish-red; the lower half is olive
drab to light green. This unit is tentatively
correlated with the Inkom Formation of the
Pocatello area on the basis of stratigraphic
position and general character. Although the
Inkom at its type area is thicker and is
dominantly green, the lithology is essentially
identical, and thelarger proportion of grayish-
red rocks here is thought to represent a de-
crease in the reducing capacity of the en-
vironment, suggesting that perhaps the
Huntsville section was deposited in shal-
lower water.

Mutual Formation

One of the most distinctive units in the
Precambrian rocks of northern Utah is the
strikingly colored grayish-red quartzite which
can be recognized widely from the Beaver
Mountains, Utah, on the south, to Pocatello,
Idaho, on the north. This unit was desig-
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nated the Mutual Formation by Crittenden
and others (1952) in the Cottonwood area
near Salt Lake City. It consists dominantly
of grayish-red to pale purplish or pale pink
coarse-grained, locally pebbly or feldspathic
quartzite with abundant cross-bedding. In
this area, as in the type locality, it contains
local lenticular interbeds of argillite, most of
which are the same distinctive grayish-red or
pale purplish-red as the surrounding quartz-
ite. Mapping northwest of Huntsville has
shown that this unit is intercalated locally
with both basalt and rhyolitic tuff.

Browns Hole Formation

The unit here designated by the new name
Browns Hole Formation consists of two
lithologically distinctive members, a lower
member characterized by volcanics and an
upper member of terra cotta quarczite. The
type section is along the middle fork of
Ogden River on slopes northwest of Browns
Hole, near the center of sec. 14, T. 7 N., R.
2 E., Browns Hole quadrangle (G-H, Fig. 3).
Still better exposures are present high on the
north slopes of the middle fork extending
along strike about 2 mi southwestward from
the northeast corner of section 10 into Geert-
sen Canyon. This formation has no litho-
logic counterpart at Pocatello or in the
Beaver Mountains.

The volcanic member is a slope-forming
unit 182 to 460 ft thick. Although character-
ized by volcanics, it also includes fine-grained
sediments ranging from shale to thin-ﬁedded
quartzite. The volcanics observed in greatest
abundance are basalt, either gray, massive,
and fine-grained, or vesicular and amygda-
loidal. In places, black to red scoriaceous
rocks of boulder size weather out from the
finer matrix. Locally, volcanic fragments show
a wide range in composition, and include
porphyritic types with stony or vitrophyric-
appearing groundmass. Both the massive and
fragmental rocks are reworked along strike as
rounded cobbles and boulders which dimin-
ish in abundance southward and finally give
way in the South Fork of the Ogden River
to a zone of brown thin-bedded quartzite and
argillite containing only traces of volcanic
material.

The upper member of the Browns Hole
Formation throughout the Huntsville area is
a distinctive terra cotta colored, medium- to
fine-grained quartzite 100 to 150 ft chick. It
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is distinguished by its uniformity of grain
size, the presence of well rounded, locally
frosted grains, and widespread small- to
large-scale cross-bedding. Locally, the weath-
ered unit is friable and strongly resembles the
Jurassic Nugget Sandstone of the Wasatch
Mountains near Salt Lake City. The presence
of frosted grains suggests an eolian environ-
ment, but bedding features indicate that
final deposition may have taken place in
shallow water.

The range of Rb/Sr ratios in the basalt is
too small to permit adequate whole-rock
dating, even though the rocks are remarkably
fresh in many places. It is hoped that a com-
bination of this basalt and the thyolitic tuff
discovered recently in the underlying Mutual
Formation may provide the necessary range
in compgsition. The age of this unit, like
that of all of those below, is presumed to be
Precambrian.

Geertsen Canyon Quartzite

The basalt and quartzite of the Browns
Hole Formation are overlain with apparent
conformity by a very thick, light colored
conglomeratic quartzite unit that is here
given the new name Geertsen Canyon Quartz-
ite. Rocks with this lithology underlie fos-
siliferous Cambrian shale or carbonates
throughout the intermountain region of west-
ern Utah and much of eastern Nevada. In
each area, however, a different name has
been applied: in Nevada and western Utah
they are generally called the Prospect Moun-
tain Quartzite; in central Utah they are com-
monly referred to as the Tintic Quartzite; in
much of northern Utah and southern Idaho,
including the Huntsville area, these rocks
have been referred to as the Brigham Quartz-
ite. However, because of the conflicting and-
more inclusive use of the term “"Brigham™ in
much of northeastern Utah and southeastern
Idaho, the formation is here given a new
name.

The type section of the Geertsen Canyon
Quartzite is on the ridge west of Geertsen
Canyon, 5 mi north of Huntsville in sections
18and 19, of T. 7 N, R. 2 E. (I-], Fig. 3). In
this area the formation rests with apparent
conformity on the terra cotta quartzite mem-
ber of the Browns Hole Formation and is
overlain with apparent conformity by brown-
weathering dolomite of the Langston Dolo-
mite. The total thickness in this area is ap-
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proximately 4200 ft, divided into a lower
member about 1200 ft thick that is domi-
nantly arkosic, and an upper member about
3000 ft thick that is dominantly quartzitic.
The two are separated by a persistent zone of
conglomerate lenses.

The lower member of the Geertsen Canyon
Quartzite has at the base 300 to 400 ft of
very coarse-grained atkose containing frag-
ments of salmon-colored microcline and pale
greenish-weathered plagioclase up to a half
inch in size; both the grain size and feldspar
content diminish upward, however, and the
remaining 800 ft or so of this member is
white- or tan-weathering quartzite.

The contact between the lower and upper
members of the Geertsen Canyon is drawn
at a persistent zone of cobble conglomerates.
Where best developed, the conglomerate oc-
curs as a single bed 8 to 10 ft thick of 2- to
4-in. clasts mainly of reddish-coated vein
quartz or quartzite, occasionally of gray
quartzite or red jasper. In many areas, how-
ever, conglomerate beds a few feet thick are
found throughout a stratigraphic interval 100
to 200 fc thick. The upper member of the
Geertsen Canyon Quartzite is typical of
basal Cambrian quartzites throughout the
intermountain area. It consists predominantly
of pale buff to white or pale-pink quartzite
locally streaked pale red or pale purple. In
general, it is coarse grained with scattered
pebbles up to an inch in diameter, particu-
larly along bedding planes, throughout the
unit. Locally, at the top of this member is an
interval about 375 ft thick in which the
quartzites are marked by persistent Scolithus
and in which the interbedded argillites show
abundant fucoidal structures, occasional tri-
lobite tracks, and sparse unidentifiable phos-
phatic fragments. It seems probable, although
not yet demonstrable, that this part of the
unit is equivalent to rocks in the Portneuf
Range called the "quartzite of Sedgewick
Peak’ by Oriel (1965), which have yielded
an olenellid trilobite, and hence are of Early
Cambrian age.

In terms of general position and lithology,
the Geertsen Canyon Quartzite is presumed
to correlate approximately with the Camel-
back Mountain Quartzite of Pocatello and
with the Prospect Mountain Quartzite (re-
stricted) of the Beaver Mountains. It is
assigned a Precambrian and Early(?) Cam-
brian age.

BEAVER MOUNTAINS, UTAH

About 9000 ft of younger Precambrian and
lowermost Cambrian strata are present in the
Beaver Mountains (Fig. 1). The uppermost
formation is the Prospect Mountain Quartz-
ite (restricted, of Woodward, 1968) which
generally has been considered to be Lower
Cambrian; however, the Precambrian-
Cambrian boundary within the Beaver Moun-
tains cannot be located precisely (Woodwatd,
1968).

Beneath the Prospect Mountain Quartzite
(restricted) are seven units, tentatively con-
sidered Precambrian; these have been in-
formally numbered 1 through 7, beginning
with the oldest. This concordant section s
correlated with the younger Precambrian and
Cambrian sections near Pocatello and Hunts-
ville on the basis of remarkable lithologic
similarities in both individual units and in
the over-all sequence (Fig. 7). The following
brief descriptions begin at the base; more
complete descriptions are given by Wood-
ward (1967).

Unit 1 consists of medium- to coarse-
grained, thick-bedded, light gray, cross-
bedded quartzite. Although the base of the
unit is not exposed, 970 ft were measured.
This unit appears to be correlative with the
upper part of the upper member of the Poca-
tello Formation.

Overlying this quartzite unit is about 1300
ft of interbedded quartzite, slate, argillite and
marble of unit 2. The lower 500 ft consists of
thin-bedded gray quartzite with intercalated
red and green slate laminae and thin-bedded
quartzose marble. A thin zone of intraforma-
tional edge-wise quartzite conglomerate oc-
curs near the top of this sequence. Overlying
it is a 25-ft cliff formed by very thick-bedded
quartzose calcite marble. Above the cliff-
making marble, the unit consists of thinly
interbedded tan, olive-green, and greenish-
gray slate, argillite, and quartzite with minor
quartzose marble that decreases in abundance
upward. The marble beds, mostly occurring
in the lower part of the unit, probably repre-
sent tongues of the Blackrock Canyon Lime-
stone of the Pocatello area. The upper part of
unit 2 may be correlative with the Papoose
Creek Formation.

Unit 3 consists of 260 ft of quartzite with
minor green slate near the top. The lower
part of the unit is thick-bedded, medium- to
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coarse-grained, whitish and light gray quartz-
ite. About. 50 ft below the top of the unit
there is an abrupt upward change from light
gray quartzite to dark brown quartzite con-
taining subrounded white quartz pebbles up
to 2 cm in diameter. The top of the unit is
formed by a 15-ft green slate interval and
10ftof overlying very-thick-bedded, medium-
to coarse-grained, dark gray quarczite. This
unit appears to be lithologically correlative
with the much thicker Caddy Canyon Quartz-
ite of the Pocatello region.

Unit 4 consists of 530 ft of olive-green
slate and argillite with minor thinly inter-
calated fine- to medium-grained green quartz-
ite. The quartzite is impure, containing abun-
dant chlorite and sericite matrix. This greenish
unit is the lithologic equivalent of the Inkom
Formation of the Pocatello area.

Units 5, 6, and 7 of the Beaver Mountains
appear to be lithologically correlative with
the rocks assigned to the Mutual Formation
in the Pocatello and Huntsville areas. Unit 5
contains 760 ft of thick-bedded, reddish-

brown, medium-grained to conglomeratic .

quartzite. Well-rounded white quartz pebbles
up to 3 cm in diameter occur sparsely in the
lower beds and become more aﬁundant near
the top of the unit, forming thin conglom-
eratic layers. Unit 6 consists of approximately
150 ft of interbedded maroon slate, argillite,
and thick-bedded, coarse-grained to gritty
quartzite. A composite section of unit 7
measures 1175 ft and is composed of purple
conglomeratic quartzite with minor purple
and silver slate and argillite laminae. The
quartzite is medium- to very coarse-grained
and contains abundant but thin gritty and
conglomeratic zones with pebbles of white
and clear quartz or, rarely, jasper up to 1 cm
in diameter. Beds are thin near the base of
this unit but become thicker upward.

The purple quartzite of unit 7 is overlain
with a concordant but sharp contact by pink-
ish and tan quartzite characteristic of the
Prospect Mountain Quartzite (restricted).
This unit consists of thick to very thick-
bedded, coarse-grained to conglomeratic
quartzite; the lowest beds are poorly sorted
and gritty, becoming conglomeratic about
20 ft above the base of the formation. This
conglomeratic zone is 20 ft thick and con-
tains pink and tan subrounded quartz peb-
bles up to 2 ¢m in diameter. In the succeed-
ing 200 ft, pebble-size clasts are scattered,
only locally lEecoming abundant enough to

form thin conglomerate layers. Still higher,
pebbles are scarce and the rock is more uni-
formly coarse grained or gritty. Pink feldspar
clasts, principally microcline, are common
in the lower part of the formation and consti-
tute up to 10 percent of some specimens. The
thickness of the Prospect Mountain Quartz-
ite (restricted) cannot be measured precisely
because of faults in the section, but it ap-
pears to be at least 4000 ft thick.

OTHER AREAS IN UTAH
Dugway Range

A 12,000-ft sequence of younger Precam-
brian and basal Cambrian rocks 1n the Dug-
way Range, Utah, described by Staatz and
Carr (1964), contains rocks equivalent to a
large part of the sections previously described
at Pocatello, Huntsville, and the Beaver
Mountains. Although Staatz and Carr as-
signed these rocks to the Prospect Mountain
Quartzite, which they designated Lower Cam-
brian, they pointed out (1964, p. 16) that the
lower part was probably of Precambrian age.
The close lithologic similarity between the
rocks in the Dugway Range and those of
Pocatello were pointed out to Trimble by
W. J. Carr and later confirmed in the field.

The oldest units exposed in the section at
Dugway (Fig. 8) are dominantly light col-
ored to pinkish-tan, rusty weathering quartz-
ite interEedded with considerable olive-drab
or tan micaceous shale (units 1 through 6 of
Staatz and Carr, 1964). Except for the pres-
ence of a 150-ft pebbly conglomerate gunit
6), this section bears a considerable resem-
blance to parts of the Caddy Canyon Quartzite
of the Pocatello and Huntsville areas and
perhaps part of the underlying Kelley Canyon
Formation of Huntsville. The succeeding
unit at Dugway (unit 7 of Staatz and Carr)
consists of 600 ft of olive-tan, thinly lami-
nated shale and siltstone which is virtually
indistinguishable from the greenish Inkom
Formation at Pocatello. This unit in turn is
overlain by 1600 ft of coarse-grained “'violet”
to grayish-red conglomeratic quartzite that
resembles in both character and position the
Mutual Formation of all three of the areas
previously described. The Mutual equiva-
lents at Dugway are overlain by approxi-
mately 4500 ft of white of tan quartzite (unit
8 of Staatz and Carr, 1964) that appears to be
correlative with the Camelback Mountain
Quartzite of the Pocatello area, the Geertsen
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Canyon Quartzite of Huntsville, and the
Prospect Mountain Quartzite (restricted) in
the Beaver Mountains. ‘

Sheeprock Mountains

A 15,000-ft section of younger Precam-
brian and basal Cambrian rocks described by
Cohenour (1959) in the Sheeprock Moun-
tains of central Utah also contains lithologic
equivalents of the rocks recognized at Poca-
tello and Huntsville (Fig. 7). The lower part
of the section, designated the Sheeprock
Group by Harris (1958, p. 6) and the Sheep-
rock Series by Cohenour (1959, p. 17), con-
tains a lower “black-banded phyllite” 2690
ft thick that together with about 1470 ft of
dark slate, conglomerate, and graywacke,
Erobably is correlative with the lower mem-

er of the Pocatello Formation. This is over-
lain by a diamictite unit, called the Dutch
Peak Tillite by Cohenour (1959, p. 19),
which correlates in both character and strati-
graphic relations with the diamictite-bearing
Scout Mountain Member of the Pocatello
Formation. More recent mapping in the
southern Sheeprock Mountains by H. T.
Morrisand R. W. Kopf (1968, oral commun.)
indicates that diamictites in that area inter-
tongue with normal marine sedimentary rocks
as they do at Pocatello. Above the Dutch
Peak Tillite is the upper part of the Sheep-
rock Series, which consists of olive-green or
tan shale and a white quartzite. These sug-
gest the lithology of the upper member of
the Pocatello Formation and the Papoose
Creek Formation at Pocatello and of the
Kelley Canyon Formation at Huntsville, al-
though the limestone tongues are apparently
absent. The Mutual Formation in the Sheep-
rock Mountains is thin (900 ft) compared
with other trough sections, but this may be
local, inasmuch as Groff (1959, p. 25) reports
a 3000-ft section on the slopes of Sabie
Mountain immediately to the east. A small
angular discordance reported by Cohenour
at the base of the Mutual shows that the
effects of epeirogenicmovements thatstrongly
modified the section in the shelf areas to the
east (Fig. 8) also were effective locally within
the basin. A 2500-ft section of white, pale
Eray, or tan quartzite, called Tintic Quartzite

y Cohenour (1959), appears to be correla-
tive with the Camelback Mountain Quartzite
of Pocatello and the Geertsen Canyon Quartz-
ite of Huntsville. As in other parts of the

trough (Fig. 7), there is no evidence of a
stratigraphic break between the Mutual and
Tintic, and sedimentation appears to have
been neatly continuous from Precambrian to
Cambrian time.

Canyon Range

A 9900-ft section of younger Precambrian
rocks described by Christiansen (1952) in the
Canyon Range (Fig. 1) also exhibits the
same sequence and many of the same units
recognized to the north and south (Fig. 7).
At the base, Christiansen’s units 1 through 3
occupy the stratigraphic position of the
upper member of the Pocatello Formation in
Idaho; units 4 and 5 may represent a distal
tongue of the Blackrock Canyon Limestone
of Pocatello and equivalents at Huntsville
inasmuch as they resemble it in both char-
acter and position. Units 9, 10 through 12,
and 13 are correlated, respectively, with the
Caddy Canyon Quartzite, Inkom Formation,
and Mutual Formation, recognized in the
Pocatello, Huntsville, and Beaver sections.
Christiansen’s unit 15 and the conformably
overlying quartzite, which he referred to as
the Tintic Quartzite, are the equivalents of
the Camelback Mountain Quartzite and
Geertsen Canyon Quartzite of southern Idaho
and Huntsville, and the Prospect Mountain
Quartzite of the Beaver Mountains and prob-
ably contain the same continuous record of
deposition from Precambrian to Cambrian
time.

Antelope Island

The thin but highly significant sequence
of younger Precambrian rocks on Antelope
Island (Fig. 1) near the eastern edge of Great
Salt Lake was described by Eardley and Hatch
in 1940. The crystalline basement is overlain
by a few tens of feet of diamictite, a thin
shale, and a laminated limestone that closely
resembles the laminated dolomite immedi-
ately above the diamictite in the Pocatello
section. This is overlain unconformably by a
thick cobble and pebble conglomerate that
is typical in every respect of the basal Cam-
brian throughout all of northern Utah. This

-unit has been examined repeatedly by one of

the authors (Crittenden) and also by R. J.
Roberts, H. T. Morris and E. W. Tooker,
who agree that Eardley and Hatch’s original
identification as Tintic Quartzite was correct,
and that Larsen’s (1957) correlation with the
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Mutual Formation (shown also on the Geo-
logic Map of northwestern Utah; see Stokes,
1963), is in error.

CORRELATION WITHIN
SEDIMENTARY BASIN

The remarkable similarity of both indi-
vidual stratigraphic units and of rock se-
quences in a north-south direction is evident

from the preceding descriptions. Correlation.

in this direction (Fig. 7), therefore, presents
few problems. The key horizons are: (1) the
distinctive and persistent purple to grayish-
red quartzite of the Mutual Formation, which
characteristically overlies greenish pelitic
rocks of the Inkom Formation; (2) the im-
pure silty carbonates of the Blackrock Can-
yon Limestone, thin equivalents of which
reappear at Huntsville, in the Beaver Moun-
tains, and the Canyon Range; (3) a few feet
of tan-weathering laminated dolomite that
occurs with remarkable persistence just above
a thin conglomerate at both Pocatello and
Huntsville; and (4) the lithologically distinct
and genetically significant diamictites.

The unique character and the probable
glacial origin of the diamictites in Utah was
recognized near the turn of the century by
Blackwelder (1910) and Hintze (1913). These
are black boulder-bearing beds containing
several unusual lithologies. The most dis-
tinctive is 2 massive rock (Fig. 4) consisting
of clasts ranging from boulder to small peb-
ble size in a muddy matrix. It is remarkable
for its persistent black color (resulting from
an abundance of both carbon and pyrite),
faceted and striated cobble-size clasts, anom-
alously angular character of sand-size frag-
ments, and absence of bedding through
many tens of feet. A second characteristic
rock is boulder phyllite in which boulder- to
cobble-size clasts are spaced at intervals of a
few feet to a few hundred feet (one or two
per outcrop) in thin-bedded black (carbona-
ceous) mudstones which have been sheared
to phyllite. A third characteristic lithology is
medium-bedded, coarse-grained, greenish-
gray arkosic quartzite or graywacke. These
rocks occur through about 5000 ft of section
at Pocatello, are present along strike below
the sequence at Huntsville, and intertongue
through 4000 ft of beds in the Sheeprock
area (Cohenour, 1959). These relations sug-
Eest deposition in a subsiding marine trough

y glacial tongues, which in some areas
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dumped till directly, in others yielded ice-
rafted clasts, and in many other areas yielded
only the reworked or redistributed products
of a complex depositional process like that
described by Frakes.and Crowell (1969, p.
1027-1029) for Paleozoic glaciation in South
America.

East-west correlation (Fig. 8) across the
assumed trend of the depositional basin can
be established with confidence only as far
west as the Dugway Range. Farther west,
correlation with sections in easternmost Ne-
vada and along the Utah-Nevada line (north-
ern Deep Creek Range, Schell Creek Range,
Pilot Range; Fig. 1) have been suggested by
Woodward (1968), but variation within indi-
vidual sections, together with a lack of key
beds, makes these correlations much more
tenuous than those within the basin.

Correlation eastward from the basin sec-
tions of Pocatello and Huntsville to the
Cottonwood area, which appears to represent
a shelf environment, can be established with
considerable confidence (Fig. 8). The basal
Cambrian quartzites are identical lithologi-
cally but thin from some 4000 ft in the axis
of the trough to less than 1000 ft on the
shelf. Moreover, the Tintic Quartzite in both
the Cottonwood areas and in the autochthon
near Ogden appears to represent only the
upper member of the Geertsen Canyon
Quartzite at Huntsville; the lower member is
cut out along the low-angle unconformity.
Locally, in the Cottonwood area, the entire
Mutual Formation also has been cut out by
this unconformity, and the Tintic Quartzite
rests directly on the diamictite-bearing rocks,
there designated the Mineral Fork Tillite
(Crittenden and others, 1952).

A second angular unconformity is locally
present in the shelf section at the ﬁase of the
Mutual Formation. As a result, coarse boul-
der conglomerate at the base of the Mutual
rests directly on the Mineral Fork Tillite—
the equivalent of the lower part of the thick
basin sequence at Pocatello. The thickness
of beds cut out by this unconformity amounts
to nearly 10,000 ft.

REGIONAL CORRELATION
AND AGE

All of the rocks here described lie within
the Big Cottonwood subprovince of younger
Precambrian rocks as defined by Condie
(1969). However, without detailed mapping
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and stratigraphic studies of the kind here re-
ported, correlation both within that sub-
province and with adjoining provinces was
considered tenuous (Condie, 1969, p. 83
and 86).

Recognizing the unique lithologic char-
acter of the diamictites, whether or not they
are of glacial origin, it is now possible to
subdivide the major younger Precambrian
sequences of western North America, even
though strict temporal equivalence cannot
be demonstrated. Thick prediamictite se-
quences which may be in part temporal
equivalents, include the Purcell Series of
British Columbia, the Belt Supergroup of
Montana and Idaho, and the Big Cotton-
wood Formation of Utah. Diamictites are
recognized in all or parts of the Toby Con-
glomerate of British Columbia (Walker,
1926), the Scout Mountain Member of the
Pocatello Formation, the Mineral Fork Til-
lite, and the Dutch Peak Tillite of Cohenour
(1959) in Utah (Fig. 3), and the Kingston
Peak Formation in southern California (Hew-
ett, 1956, p. 27). Thick post-diamictite se-
quences include the remainder of the
Windermere Group of British Columbia, the
Bri%ham Group and its equivalents here de-
scribed near Pocatello, Idaho, near Hunts-
ville, and in the Beaver Mountain sections in
Utah. Temporal equivalence of the diamictites
is strengthened by their close association with
volcanic rocks in the Pocatello section (Ban-
nock Volcanic Member), in Washington
(Leola Volcanics), and in British Columbia
(Irene Volcanics), a relation pointed out by
Yates (1968) and others.

The age span of each of the rock sequences
described above has not been determined in
the eastern Great Basin. The entire sequence
is obviously bracketed between the under-
lying crystalline rocks, which are dated as
2.3 b.y. in the eastern Uinta Mountains
(Hansen, 1963, and 1965, p. 31) and 1.6 b.y.
in the Farmington area between Salt Lake
City and Ogden (Giletti and Gast, 1961) and
the basal Cambrian with which the upper-
most units are gradational in the basin sec-
tions. If the correlations suggested above are
valid, the dates established for Belt rocks in
Montana, Idaho, and British Columbia (Ob-
radovich and Peterman, 1968) imply that the
Big Cottonwood Formation is between 1 to
1.5 b.y. old. The bulk of the rocks in the
Pocatello and Huntsville sections should be
the same age as the Windermere, that is, be-

CRITTENDEN AND OTHERS—PRECAMBRIAN AND CAMBRIAN SEQUENCES

tween 570 and 700 m.y. (see Leech, in Lowdon,
1961, p. 6), inasmuch as all three groups of
rocks have a diamictite at the base and appear
to have been deposited continuously, or at
least without detectable tectonic disturbance,
into Cambrian time.

PALEOGEOGRAPHY AND
TECTONIC RELATIONS

The sequence of rocks at Pocatello, to-
gether with that present, although not yet
completely mapped, at Huntsville, suggests
the following generalized sequence of events
in the eastern Great Basin, in very late Pre-
cambrian time.

1. Accumulation of a thick series of black
argillaceous sediments containing thin
tongues of dolomite or limestone which
thicken westward. The shoreline during this
time probably lay close to the present site of
the Wasatch line; the axis of the trough was
at least 40 mi farther west, possibly close to
the Nevada line. The presence of black (car-
bonaceous) pyritic mudstones or shales in
the lower member of the Pocatello Formation
and at Huntsville suggests relatively deep
quiet water and euxinic bottom conditions.

2. This depositional basin was invaded

eriodically from an unknown eastern source
Ey tongues and sheets of ice which deposited
diamictites, at times directly from ice, at
times by ice-rafting of boulders beyond the

lacial limits. Reworking and redeposition
gy slumping and turbidity currents is also
probable (Condie, 1966, 1969). An episode
of volcanism intervened in the Pocatello area
during this same interval.

3. Normal marine sedimentation then re-
sumed, including the deposition of tongues
of carbonate intercalated with silt-size clastics
whose green or purple color and scarcity of
catbon or pyrite suggests normal rather than
euxinic bottom conditions.

4. Gradually, the supply of sand-size de-
bris increased, leading to accumulation of
the quartzitic sequences that characterize the
Brigham Group. Deposition appears to have
been continuous into the Cambrian in parts
of the basin, but the presence of volcanics
and eolian sands in the Browns Hole Forma-
tion of the Huntsville sequence suggests that
terrestrial conditions existed, at least tempo-
rarily, perhaps representing a slowing in the
rate of basin subsidence.

5. The abundant cross-bedding and “'peb-
bled”” bedding surfaces that characterize the
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upper (farts of the Geertsen Canyon Quartz-
ite indicate that shallow water conditions
persisted into Cambrian time throughout the
area.

Although a complete reconstruction of
late Precambrian to Early Cambrian })aleo-
geography is impossible, the preceding frame-
work is sufficient to help clarify certain
tectonic relations, particularly in northern
Utah. That the thick Precambrian sequences
of Huntsville and the northern Wasatch are
allochthonous and are derived from the west,
was evidently suspected by Blackwelder
(Eardley, 1944, p. 849), and was one of two
structural alternatives considered by Eardley
and Hatch in 1940 (p. 867-872). More re-
cently, Eardley (1968, 1969) has proposed
that the Huntsville sequence is autochthon-
ous, having been deposited in a trough on
the east side of a late Precambrian uplift,
which is marked by the very thin Antelope
Island sequence.

The following evidence, drawn from the
preceding discussion, is believed by the writ-
ers to support the concept of eastward thrust-
ing. (1) The startling similarity of the Hunts-
ville, Pocatello, Sheeprock, and Beaver
Mountain sections implies that they all ac-
cumulated in the axis of a subsiding trough
in which deposition was nearly continuous
from Precambrian into Cambrian time: (2)
The Antelope Island section, like that in the
Cottonwood area near Salt Lake City, indi-
cates intermittent uplift, with the result that
only equivalents oé) the lowermost (diamic-
tite) and uppermost (Tintic Quartzite) parts
of the Pocatello and Huntsville sequence is
present in these areas. The vastly thicker and
more complete Huntsville section must have
been deposited well to the west of Antelope
Island. Thick sections of younger Precam-
brian rocks exposed on Promontory Point,
Fremont Island, and Little Mountain are be-
lieved by Crittenden to be part of the Hunts-
ville sequence, and presumably came from
still farther west. (3) Accumulation of the
Huntsville sequence at its present location in
an embayment east of Antelope Island and
east of the extensive exposures of the Farm-
ington Canyon Complex in the Ogden area
is unlikely because the late Precambrian up-
lift Froposed by Eardley, and recorded by the
profound unconformity exposed in those
areas, would have yielded abundant con-
glomerates and coarse gneissic clasts which
ate conspicuously absent in the Huntsville

sequence, and which, had they been present,
would have caused this sequence to contrast
strongly with the rocks at Pocatello. Simi-
larly, uplift and stripping of the entire Hunts-
ville sequence from the Antelope Island-
Farmington area during Early Cambrian
should have been recorded by an abundance
of Huntsville-type clasts in the Geertsen Can-
yon Quartzite. These also are conspicuously
lacking.

The'logical alternative is that thick younger
Precambrian sequences were never deposited
at Antelope Island, and that the Huntsville
sequence has been thrust eastward over the
Antelope Island section. This conclusion is
strongly reinforced by evidence from other
parts of the stratigraphic column (Rigo,
1968; Crittenden, 1961; Armstrong, 1968).
Although the 40-mi transport of the frontal
edges of the thrust plates proposed in 1961
still appears reasonable, stratigraphic and
structural relations in areas such as the Raft
River Range (Felix, 1956; Compton, 1969)
suggest that much greater distances are pos-
sible. A more complete reconstruction of the
paleogeography of late Precambrian rocks
must await solution of these and related
structural problems.
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November 4, 1974

Memorandum
To: The File
From: K Chiéf Office of Minerals Exploration

Subjects OME- 6864 (Gold Sllver Copper)

J. Floyd Cannon

Dugway Property

Tooele County, Utah
The F1e1d Offlcer notes in his report for October 1974 that there has
been no COnfactlwith the applicant for months. This office has had

no‘correspdndence:ﬁith‘the applicant since~Qctober 1972. Under these

circumstances, and in view of the fact that no new funds are

available for contracts this fiscal year, we are removing this application‘

from our actlve files and W1ll consider it as w1thdrawn

 Seoadd | >d(7i+/9ﬁww

Harold Klrkemo






INTERNAL MEDICINE ‘ .

J.FLoryo CANNON,M.D.
508 EAST SOUTH TEMPLE
SALT LAKE CITY,UTAH 84102

July, 15, 1973

Mr, Wm. J. Hassler

Ue. Se Geological Survey
Federal Conter

Denver, Colorado 80225

_ Defar Mr, Ha.ésler: Just a:note to thank you for the infrmation
ofl' the applications, DuVal informed me they will give me
all :the necessary information. Mr. Tafuri spant 22 days outthere.
They will advise me of the best targets. They may come in on the
\ froject but of course they must get approval fmm/ the head office.
I will receive the reply this week,
If you get an assay on the samples I should appreciate getting

. a copy of the results,

I will keep you informed as we progess.

Very truly yours,

o 7

Jo Floyd Cannon

)






United States Department of the Interior

GEOLOGICAL SURVEY
Denver Federal Center

Denver, Colorado 80225
Office of Minerals Exploration

IN REPLY REFER TO: Building 53 Room 28

June 26, 1973

LRI
VIS ¢
Memorandum S B
) D7 VED
To: Chief, Office of Minerals Exploration ) N <8 1973
From: Field Officer, Region III ; {INITIALS|CODE

Subject: OME-6864 (Au, Ag, Cu)
J. Floyd Cannon
Dugway Property
Tooele. County, Utah

CA.AJA_ v

Attached is a paper: Nomenclature and Correlation of Some Upper
Precambrian and Basal Cambrian Sequences in Western.Utah and
Southeastern Idaho by Max D. Crittenden, Jr. and.others. This work
is part of the basis upon which AMAX and Duval Corp. are taking a
look .at the Dugway property. AMAX has penetrated a buried thrust
fault, in their deep drilling and they are also looking for a deep
occurrence of Cu-Moly, associated with some indicated porphyry type
intrusions in the Dugway Mountains.

[
%&?Wllllam Hasler,

eld Officer, Reglon IIT
Office of Minerals Exploration

Enclosure






INTERNAL MEDICINE ‘ ‘ : .

Qe Reaio,

RECE]

J.FLoyo CANNON, M.D.
508 EAST SOUTH TEMPLE
SALT LAKE CITY,UTAH B84l02

April 23, 1973

Mr, J. Wm, Hasler, Field Officer, Region III
Office of Mineral Exploration
Building 53 Room 28

Federal Center, Denver _
Colorado. 80225 Re: OME - 6864 (gold,silver,copper)

J. Floyd Cannon
Dugway Property
Tooele County, Utah

Bear Mr., Hasler:
As I am sure you are aware,we have had impossible wezther conditions

at the property at Dugway. The snow continues to be on the mountain but
by the first of May we can be sure of seeing the property without difficulty.

Your letterindicated some problems as to the claim names but this is easy
to clarify by the statement that I control outright all the patented claims in
the district except the Moonlight, Virginia and 50% of the Francis claims. I
also have all the unpatented claims making it a solid block. I ‘can further clar-
ify the specific discrepencies mentioned in your letter when you conduct the
field examination, .

This property has all been surveyed but the map will be available later.

At the time of your inspection of the property you can determine which
claims should be included in the exploration project.

. I am sure that at the time of your visit all problems can be resolved
rapidly and to your satisfaction.

We should be glad to take you out anytime you desire but we feel it
would be advantageous to go out after May first as then we can be sure of
the conditions at Dugway.

4 Ii?ﬁ?‘eﬁf‘&fﬁ?ﬁz:ﬁm‘fﬁ
Sincerely, e OFFapIaL
— e, QoY
Qy‘/r;"';‘(/ /%6"“'7"/11-’[Lu AR T S |
{J. Floyd Cannon, o RECEIVER
f T MaY 3 1673
| IBIREaTS 000

e

2'20'§?L]

\’{“%w@%m

1
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IR _ i . ‘ | Date |- Syrname Code
WE Form 7 . T o o I \
Memorandum ‘ A
To: .friexd Officer, Regien- 111 :
From: " Chief, Office of Minerals Expioration
Subject: : KR-6864 (Gold-Silver—C@pper)

J. Floyd Cannon
Dugway Property
ATooele Couuty, Utah

The applicant s letter of October 19, 1972 respnnds to questions taised

in our letters of October 6 and August 17. By limiting the proposed
wotk to the Bertha Mine asres, the applicant would be exploring an eligible
target, and this is probably the target with highest geologic probsbility o
of suwetess. The recommendatiom in M. H., Staatz memorsndum of January 14,
1972 identifies this area as his first preference of the scvaral potential
explorati@m targets 1dentified by . thc applicant,

There are several uncerta1nt£es in any fnrtber conszderation af the appli-

' catiom; mainly focused on two aspects, economice of the potential ore and
specifics of how to éexplore the restricted target. The applicant's pro-
posal to treat the ore by the cyanide method suggests that he is perhaps .
overlooking the probable loss of most of his copper values if the ore is
only treated for gold and silver recovery through cysnidization., In your

- opinion, would the potential ore likely to be found in the Bertha Mine
area provide an economic incentive in view of existing distant markets
and likely feasible ore treatment n@theds applicable to depaaits of
expectable dimensians? '

1f your recemmendntion on this economic aspect is generally p@sitive, .
will you assist the applicant in outlining a specific¢ exploration program
and revising his applicatiom to provide the wmost information for his effort
and expense, aud within the econemic reality of possible results of such

a program, and. pravide this eifice with a recommendation of such a revised
application. : ,

Minor inconsisteh¢1¢a,between'thelépplicént's map and list of claims need
to be resolved. ' These include the Keystone, Cloudy, Revina, and Rennedy #13,

. which are shown on the map but not listed, and the listed names Stinger,
Stiinger No. 1, and Mammoth, which are shown on the map as Stringer Fe. 1,

Stringer Ko. 2 and m&.. o ,zé’ .

{‘ﬂaroid Kirkemo

.ccy’ Director'gAreading file . S
" Mineral Resources ~R. Weeks RWeeks:cac 11/1/72
- OME reading file 130 : : '
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(2/63)

Br. J. Floyd Camnon

CUnY 1w

508 East South Tesple
Salt Lake City, Utah 84102

R@:

m-assa (Gold-suvarccoppet)
J. Floyd Cennem

.Dugway Property

Dear Dr. Cannom:

- Tooele %unty, Utah

OFFICIAL FILE COPY

Date

Surname

Code

""/'[i

(et

Your letter of October 19, 1972 prmiﬂes useful snggeetions and answers

"to some of the problems previously identified with regard to your appli-

cation for exploration asaistance. Limiting your exploration program te
the Bertha Mine area would fecus the work on & geologic target in which

gold, gilver, and coppat.

 the dominant velues in the pwtantiai ores mld be in the eligible nturt#la

In view ef tbe rather indefinite natuxe of the actual expim'&tion werk l:hat
you would now propese, we are raferring your file te Mr. J. Williaa Hasler;,
Fleld Officer Region 111, Office of Minerals Exploration, U. S, Geological

' Survey, Deaver, Colorado, whe will confer with you and/or your consultant,
Mz, L. K. Requa, to determine what specific exploration work is presently

contemplated and to provide this office vith a recommendation on your .

, ravisod plans.

Mt. Haslem wiu coneact you to ebuin infmtim on your specific plans.

- ee: Dirécéor’é reading file .-

$incere1y yours,

;-'.":‘¥ 45?% B {_ c*ﬂzgiawéfgﬁv&q,_ :

Hsrold xirlom .
Chief, Office of

Mineral Resources
OME reading file. .

Region III.
" R. Weeks

" RWeeks:cac 11/1[72

- Minersls Exploratiem .






INTERNAL MEDICINE

J. FLoyp CANNON, M. D. i AT
508 EAST SOUTH TEMPLE ! ’
SALT LAKE CITY, UTAH 84102

October 19, 1972 . ‘::A//AL Fp— .

Harold Kirkemo

Chief, Office of Minerals Exploration
U.S. Department of the Interior
Geological Survey

Washington, D.C. 20242

Dear Mr. Kirkemo: '
OME-6864 (Gold-Silver=-Copper )
Dugway Property

Tooele, Utah

Re

The reply to your letter was delayed by my drilling project of the
breccia area. It was done to satisfy the labor requirements on my
unpatented claims, Boyles Borthers were very helpful in doing this
for me. As yet, I do not have the full reports of the assays,

One area which does warrant a drilling project is in the Bertha mine
area, on which the application for loan has been made at the time
of the original application.

This area has 0.26 ounces of gold and 10,75 ounces of silver per. ton
over a considerable area., It is an iron gossan and we would not need
a smelter to handle this ore as it could be treated by the cyanide
method., If we could get this area drilled to see the extent of the

mineralization, it would be helpful in determining the justification
for the cyanide mill}.

If this application could continue to be considered and yoﬁ could

advise me as to what steps I should now take to obtain this aide,
it would be appreciated,

Sincerely,
5. F'lofz Cannon, M. D.

JFCime

Copy to Region III 11/9/72
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Date Surname Code
10/9/72 120
220
| ocT & w2
AIRMAIL

Dr, J. Floyd Cannon F
508 East South Temple o
Salt Lake City, Utah 84102

. Re: OME-6864 (Gold-Silver-Copper)
J. Floyd Cannon :
Dugway Property '

- Tooele County, Utah

Dear Dr, Cannon:

We have had no reply from you to our letter of August 17, 1972,
inquiring about economic factors concerning the Dugway property,
and noting that only two of the six prospective exploration
targets would be eligible for OME assistance. In view of these
factors, we suggested that it may be preferable for you to

- withdraw the application.

May we have your comments to our questions, and your decision
regarding continuance or withdrawal of the application? In the.
event you decide to withdraw the application, you may -reactivate
the application at a later date by referring to the present docket
number, and submitting information necessary to update and complete
the application., o

Sincerely.yours,

Harold Kirkemo
Chief, Office of
Minerals Exploration

_cc: Director'’s Reading File

Mineral Resources
OME docket “/ . |
OME Reading File
OME Region III
Mr. Kirkemo

HKirkemo/gla 10~6-72
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(2/63) ¢ 17| ek
Dr. J. ¥loyd Cannon AUG 17 1972
508 Bast South Temple
Salt Lake City, Utah 84102
Re: OMEB-6864 (Gold-Silver+Copper)
3. Floyd Cannon :

Dugway Property
Tooele County, Utah

Dear Dr. €amnon:

We have again reviewed your application for financial assistance to
explore the Dugway property, and your letter of July 15, 1972 with
accompanying materials.

A careful study of your data together with other information avail~
able to us, suggests that only two of the six areas you propese to
explore seem to contain prospective exploratiom targets that would
be eligible for OME.assistance. Only the Bertha mine and the Breccia
Hill areas contain the eligible materiasls copper, silver, and gold
as major values, whereas in each of the other four areas, lead and
zinc, which are not eligible for OME sssistance, constitute the
principal values in the known mineralization and likely targets.
fHiowever, the production records and sample data furnished indicate
that based on current prices the value of the metsls in the Bertha
mine would average about $23.00 to $28.00 per ton.

Using your stated range of copper content (2.5 to 3.0 percent) in
the 20,000 tons of identified ore reserves at the Bertha mine, the
metal value ranges from $25.00 to $30.00/ton. Is there evidence to
suggest the grade would improve? ,

In view of the recent cloging of the custom smelters in Utah, the
marketing of any ores you might discover would require that such
ores be valuable enough not only to repay mining costs but also to
repay shipping costs to more distant smelters.

N
In summary, your proposed exploration program contains several object~
ives that dre not eligible for assistance, and in the two areas that
apparently contsin eligible targets, the indicated grade of the ores






o~

- . <

being Uought‘m:y“nbt be of sufficiently high v&luo‘to Jjustify exploxa-

tion under existing metal prices and the distange to potential markets.

Do you have plans on how you might davelop and market ores from the
depoaits? If you ean demonstrate favorable economics for your poten-
tial mine products that are dominently valued for eligible minerals,
a modified proposal for exploration of such targets would ba given
careful eonsideration. In the absence of such plans, it may be

o pretq;éiblc for you to withdraw this application.

- 8incerely yours,

)j&’z ol A

Harold Kirkemo
Chief, Office of
Minerale Mxploration

o

cc: Director's reading file
Minerals Resources
OME- reading file
Region III
Mr. Weeks

 RWeeks:cac 8/12/72





. ' -’Q 15, 1972

Mr. Harold Kirkemo ;
Chief, Offie of _ - ;
Minerals Exploration ]
U. S, Department of the Interior
Geological Survey

Washington, D. C. 20242

Re: OME-6864 (Gold, Silver, Copper)
J. Floyd Cannon
Dugway Property
Tooele County, Utah

Dear Dr. Kirkemo:

During this spring I have contined work on the Dugway Property. I am at the point where
significant development is possible. I am enclosing the requested statement to the First
Security Bank and their answer.

The shipment records I sent you previously did contain mainly lead andzinc. However,
the area of greatest interest to us in further development is the Bertha mine and Breccia
Hill area at the mouth of the Bertha trough. Mr. Staats has verified the existence of a
substantial deposit of copper and smaller percentages of silver and gold in his report
Professional Paper 415 in the Bertha mine. The Breccia Hill area has given very promising
surface indications of copper in a geochemical sampling program. I believe you have a copy
of this but I am enclosing another copy. Another area, on the claim to the east of the
Bertha Mine is called the Raymond which we would also like to drill. The Raymond has a
gossan whiph gave surface assays of 0,26 oz. Au and 10.75 oz. Ag. None of the areas described
above have been drilled and we feel it is imperative to drill these areas to Justify fur-
ther development. We will not know whether the value of the ore warrants the added trans-
portation costs until the drilling verifies the extent and value of the ore body at depth.

Under Item l.c. we state that a share of the cost of the exploration would be furnished
by a third party if the OME application is approved. Several companies have told me that
they would furnish the remaining part of the development funds if the loan were approved.
They would want a percentage of profits in proportion to the amount of money they put into
the development. This, in turn, depends on how much money is available from OME,

the amount of funds available to OME and specifically to this property. However, we feel

that 3,600 feet of drilling is necessary before further development of the property can

We have left the amount of drilling rather variable because we have no way of knowing
continue., i
If any further information or qualifications are needed please let me know.

Very truly yours,

« Floyd Cannon

1982 Yale Avenue
Salt Lake City, Utah 84108
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" NATIONAL ASSOCIATION
~ MEMBER FIRST SECURITY CORPORATION SYSTEM OF BANKS .
~ POST OFFICE BOX 720, 405 SOUTH MAIN STREET
SALT LAKE CITY, UTAH 84110
July 5, 1972
5

J. Floyd Cannen, M.D.

508 East South Temple

Salt Lake City, Utah 84102

Dear Dr. Cannont

This is in response to your letter concerning request .

for a loan of $40,000.00 for drilling property in the

Dugway, Utah area. * .
: ‘ _ We are sorry to inform you that First Security Bank
. ' of Utah, N.A. is not making this type of loan at the

' present time. s ! j
; ‘ .7 .. Vice President o ‘
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March 6, 1972

Mr, F. R. Lawson, Vice President
First Security Bank of Utah, N. A.
Fourth South Office ;

Salt Lake City, Utah 84111

Dear Mr, Layysm

This letter is to be deemed a request for a loan from the First

Security Bank to-J. Floyd Cannon for use in %z capacity as owner of
patented and unpatented claims in the Dugway Mining District of

Utah. The purpose of the loan is to provide funds for exploration anrd
development of these certain mining claims, The amount of money requested
is Forty Thousand Dollurs - ($40,000,00) which will be largely expended

for a drilling program on the properties,

If such a loan is granted I would anticipate a payeout perioed of

ten years, with payment of principal and interest in quarterly install-
ments beginning March 1, 1972 for the interest and Jamary 1, 1973,

for the interest and principal combined,

At your request, we shall be pleased to furnish further information
regarding the mining properties and the proposed drillings

Your prompt consideration of this request will be genui.nely appraciated,
Very truly yours,
ngw

Je Fl Cannon
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. ‘ OFFICIAL FILE cox/

Date Surnome Code

(2/63)

JUL 2 7 1972

Airmai

. ¥r. J. Floyd Cannon
' 508 East South Temple
salt Lake City, Utah 84102

Re: OME-6864 (Gold, Silver, Copper)
J. Floyd Cannon
Dugway Property
Tooele County, Utah

Dear Mr. Cannon:

On February 9, 1972, we requested additional information concerning
your application for financial assistance to explore the Dugway
property, but to date we have not heard from you.

Please let us know if you need additional time to prepare this in-
formation. If we do not hear from you within 30 days of the date
of this letter, we must assume that you are no longer interested
in proceeding with the application, and we shall consider it as
having been withdyrawm.

Sincerely yours,

| )¢%§M M»o— |

.Harold Kirkemo
Chief, Office of
Minerals Exploration

cc: Director's reading file
Mineral Resources
OME reading file
Region IIIL
Mr. Kirkemo

HKirkemo/cac 7-27-72
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Date Surname Ced>
‘ ' 2/9/12 120
FEB 9 1972
220
AIRMAIL . : afe— | 120

Mr. J. Floyd Cannon
508 East South Temple
Salt Lake City, Utah 84102

Re: OME-6864 (Gold, Silver, Copper)
J. Floyd Cannon
- Dugway property
Tooele County, Utah

Dear Mr. Cannon:

We have completed a preliminary review of your application for
financial asgistance to explore the Dugway property and offer the
following comments., :

~ You are proposing to explore for gold, silver, copper, lead, and
zinc, but the shipment records indicate that the major values in
‘eight of the ten shipments for which settlement sheets were
: submitted were due to the lead and zinc content. The major value
! in the other shipments probably was due to copper, but the records
are not legible or complete. Lead and zinc are not eligible for
assistance under the OME program, so we should have evidence that
the major values in the proposed exploration targets are due to .
one or more of the eligible metals on the OME list. Otherwise,
we could not give further consideration to the application.

Incidentally, with one or both of your prior sales outlets
(Tooele and Garfield plants) closed, are other buyers available
and would the value of the ore warrant the added transportation
costs?

With respect to your requests for loans from the banks, your offer
of repayment only in the event of an ore discovery would not be
acceptable to commercial lending institutions, so the negative
replies were to be expected. One bank replied further that it

did not make loans for minerals -exploration. We suggest that

you write again to the First Security Bank of Utali and present

a specific repayment plan for a specific amount. You did not
specify a loan amount or offer a repayment plan to either bank

in your first requests.






Under Item l.c., you gtate that your share of the cost of the
exploratten would be furnished by a third party if the OMEK :
application is approved. We need assurance that funds sufficient
for your share are availdble before a contract is offered. You -
should identify the party or parties: supplying these funds on
your behalf and the terms under which they are offered.. If any
present or future interasts in the property are transferred to

* these parties, the conaiderations fox such transactiona should
be degcribed.

You indicate 3600 feet of diamond 6rilling in your estimatc of
costs on page 11, but the total footage of the proposed holes is
4100 feet, Some of the expenses listed would not be accepted or’
“i{nctuded in the event of a contract, but these problems can be
resolved later if you can furnish natisfactory information with
regard to the above questious.‘;

Budgct conatrainta in FY 1972 restrict the GME program to modest -
asgistance for very few of the more promising proposals. However,
we shall be pleagsed to coatinue processing your application upon
. raceipt of the required information. This letter 'should not be
construed as a cemmitment by the. Government to grant. an exploration
contract. : :

; Sincerely yours,

Harold Kirkemo '~ o l. : . ST

. Chief, Office of
~ Minerals Exploration

cc: Dlrector s Readlng Flle.'
Mineral Resources
. OME docket -
"OME Readlng F11e
OME Region IIL
'~ Mr. Kirkemo

HKirkemo/gla A2f9;72





-~ Salt Lake City, Utah 84102 _

| January 19, 1972

Mr. J. Floyd Cannon
508 East South Temple

Subject: OME-6864

ﬁeﬂx Mr. Cannon:

Your applicatibn for exploration assxstanée; déted Dccémber
1, 1971, submitted to our office at DenVer, Colorado, has
been assigned Docket Ro. OME-6864.

Please identify all future correspendence relating to
your application by this docket mumber.

Sincerely yours,

- Harold Kirkemo
. Chief, Office of
Minerals Exploration .

cc: Region III.
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