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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA

PRIMARY NAME: HAIGLER LIMESTONE
ALTERNATE NAMES:
COCHISE COUNTY MILS NUMBER: 793

LOCATION: TOWNSHIP 16 S RANGE 23 E SECTION 15 QUARTER ALL
LATITUDE: N 32DEG 02MIN 32SEC LONGITUDE: W 109DEG 59MIN 13SEC
TOPO MAP NAME: COCHISE - 7.5 MIN

CURRENT STATUS: EXP PROSPECT

COMMODITY:
CALCIUM LIMSTONE
STONE LIMESTONE

BIBLIOGRAPHY:
ADMMR HAIGLER LIMESTONE FILE
GEO FILE - MIERITZ, RICHARD, 1970
BAIN, GEORGE W.,1963, MARBLE OCCURRENCES IN
THE DRAGOON PASS AREA, IN GEOL FILE
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CURRENT STATUS: EXP PROSPECT

COMMODITY:
CALCIUM  LIMSTONE
STONE  LIMESTONE

BIBLIOGRAPHY:
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GEO FILE - MIERITZ, RICHARD, 1970
BAIN, GEORGE W.,1963, MARBLE OCCURRENCES IN
THE DRAGOON PASS AREA, IN GEOL FILE
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Richard 8. Mieritz

MINING CONSULTANT

September 1, 195

AN
INFORMATIVE REPCRT

HAIGLER LIMESTONE DEPCSIT
in the
DRAGOON AREA

COCHISE COUNTY, ARIZON!

Richhrd B, Mieritz
Regisitepiddtered Consulting Englneer
Phoenix, Arizona



INTRODUCTION

This brief report has been prepared tc acquaint the
readar with such data and information relating to the feasi-
bility of producing and mariketing portland cement in Arizona
by utilizing the local available raw materials, particularly
when the raw materials are of excellent purity, have suffic-
ient quantity and have the necessary facilifies adjacent to
the property.

CORCLUSISHS

Zven though Arizona has two operating cement plants,
(Rillito and Clarkdale, both related to American Cement)
which produce or will produce an aggregate o»f 3.9 million
barrels cement annually, there is ample Jjustificatieon and
need for more and better quality cement productieon in the
State, '

The Haigler Limestone and Clay deposits herein described
poessess all the necessary gquantities and gualities required
of excellent cement manufacture as well as having the re-
quired facilities of water, natural gas, power and transpor-
tation within very easy reach of the property.

Limestone, 95% CaCO3y, of light to white character with
less than 1% Mg0 is avaiiable from the property in quantity
in excess of 200 million tons while the reserves of thes clayv
derosit exceed 100 milllon tons which has the proper distrib-
ution of the necessary minerals to produce an excellent ce-
ment product,

ARIZONAS' CEMENT
PRODUCTION & MARKE

R T T e

Arizona Portland Cement plant at Rillito produces 2.%
million barrels cement annually from a lime deposit containing
75 to 80% CaGOs and it3 newly constructed Clarikdale plant will
produce one million barrels from smelfer 8lag and a poor grade
local limestone,

Much cement i1s being shipped into the State from Cali-
fornia, New Mexico and Texas,

The umusual, increasing but steady growth of Arizona has
made great demands on the construction materials industry and
such demands should continue for a long periocd of time. Fur-
ther demands will be made on the industry by the proposed
National Highway construction program,

& "market™ report prepared by any of the well recognized
specialists, I am sure, will substantiate the writers statements



sooential market for the product. A third cement

as to the noce
izona is amply justified,

plant in ar

dalglers Limestone deposit has been exanined by and re-
orted upon oy several Engineers of zsement manufacture prom-
. 1" b0 i A B3 k] 9 2 t-g
lnence as well as Ingineers of Uines; - Hessrs 0, L. MeGaln,
5. fAordan, Cement Chemists, Christle Mitchell and J, fred
. - - = ’ i o ;
Johnson, Mining Zngineers, Jacit Zayre, eftc, 41l who have oX-
perienced a visii %o the property acclalm thelr highest regard
for the deppsits, thelr puriity, the extensiveness and conven-
1 & 9 ¥ o 2
iences,

™ A DER M MEITIT TTT D
PROPERTY & QWHERIEIP
SIERISEr S

The entire properiy conslists of one Limestone-Shale de«
posit and one clay deposit for a total of 2520 acres, 1260
aeres as sixz 160 acre placer claims, one &0 acre claim, one
4C acre claim and nine 2C acre State leases cover the limestone-
shale derosif whereas six 160 acre placer clains cover the clay
deposit,

All placer claims are in good legal order with the necessary
annual assessment work up to date., These clalims are held by
right of location and were staked prior to the Minerals Leasing
Act of August 13, 1954, The Stats Leases are all wvalid and do
not expire until the year 1975 or later,

Cwners of the property and Leases are M¥r, A, C, Haiglsr,
atal, Phoenix, Arizona,

LOCATION and FACILITIES

The Limestone-3hale depocsit is three miles east o»f Dragoon
which in turn is 65 miles southeasterly from Tuecson and 20 miles
southwesterly from Wilcox, both towns being on the major U, S.
Highway connecting one town with the other. Draggoon itselfl
is on the old portion of State Highway 86, a gravel road dut
well maintained, (See attached 4aps.)

The Tucson=ElPaso Branch of the Zouthern Paclfic Railrosd
passes through the property.

BElPaso Gas and Blectric Companys! 24 and 30 inch natural
gas lines from Texaa to California pass through the property
as does a 6€,000 volt REA transmission line,

Culinary water is available at Dragoon but a larger water
supply could be developed further east towards Sulphur Springs
Valley. GCood flows of water in this area have been encountersd
at a 300 to 4C0 foot depth by the agricultural developers.

Local and long distance telephone 3service through the
ey

Benson, Arizona exchange is available from all points in the
Dragoon area,

. D o



GECLOCGY

Except for a small area of Jjuaternary sand and gravel

in the gap between the Gunnison Hills and the Dragoon Hountalin:s
[ bl

the Carbonifsreous sediments sutzsrop abundantly over the en-
ire property, In Pariicular, the Dscabroas Limesiocne member
i3 almost 10C% purs and 13 credited with a thicikness of some
3230 feet but apparently is much thicker in this area,
-t PP

Par+tions of the Ezscabroza limestone member hawve been
marblized but sueh condliitions are locallized near the sonitact
with the Cretacecus igneous intrusions exhibited in the area.

IMESTONE DEPCSIT

3

The Limestone member is excerpiionalily free oi aferation
and silicification as indicated by the analysis of the samples
and is also relatively free of any other detriments to cement
manufacture such as magnesium, iron ete, The analysis or
Several samples 1is separately provided in the appendix of this
report,

¥uch of the limestone can be classified as "white" as con-
trasted to the "gray" which is most commonly produced., This
characteristic willl provide a superior product which can com-
mand a higher market price.

One quarter mile north of the railroad in Section 1F%,
linestone outcrops above the valley gravels and rises gquiie
rapidly exposing approximately 400 wertleal feet of limestone
which dips 25 to 20 degrees to the north,

Tonnage~-wise, there is little doubt that sufficient ma-
terial exists within the property limits to provide a rlant
with raw materials for many years. The expoesures alone on
three quarters of Section 15, closest to the railroad, contain
some 200,000,000 tons of limestone or approximately one
billion barrels of cement. This volume only considers that
portion exposed above the valley zravels, Four wvertical
diamond 4driil holes near the gravel limits penetrated and
bottomed in limestone. Total depths of the holes varied from
120 to 150 feet and the character of the limestone intersected
was similar to that exposed on the surface within the property
limits, (see map for lacation of drill holes.)

CLAY_DEPOSIT

The clay property included in the "unitization® iz in
Sulphr Springs Vallsy, adjacent tn the Railrocad and nine miles
istant over a well maintalned road, thus transportation of the
material to the cement plant site can either be by truck or
railroad.



This property has been established and partially develoned
as a suitable admixiture clay deposit by six wiile sraced "2 inech®
dianeter auger holes to a depth of 12 feet. This develorment®t
indicates ample clay for any regquirements demanded by the plant
capacity and its suiltabllity would ve determined in any and all
tests of the total aggregate in cement production. The occuranc
of this material lles in an ancient dAry lake in Sulphur 3prings
Valley. {(See attached idap) {Jee Sample data Sheet)

SHALE DEPDSIT

Shale beds of varying thicknesses are exposed in wvarious
places within the property. Frinciral occurances are on the
eastern edge of the property in Sectinn 14, and the ground is
covered by State Leases. (Se=e assay data sheel for results
of two shale samples.)

PTTATT MY
id&ﬁ&&!"{}

Low cost mining can be accomplished very easlily for the
limestone, shals and elay products, Little to no stripping of
over-burden would be required., Mining of the limestone can
be accomplished by a shovel-truck operation with very short
hauls, % to 1 mile, mining »f the shale and clay can be accom-
plished by front end loader-truck operation with very short
hanis, % to 1 mile for the shale and nine miles for the clay,
All mining for many years to come would be north and above
the present gravel contact and all loads for the limestone and
shale would have favorable down~grades.

The limestone 1s of flne gralned character, being fractured

suffieciently to permit goed fragmentation by inexpensive
blasting methods,

Respectfully submitted,

R, B, Mieritz, Reg'd, Eng.
Phoenlix, Arizona

September 1, 1959



Sample Descriptions

LIMESTONE SAMPLES
Surface, State Lease, Sec, 16

Outerop, Hain Hill, NW edge,
See. 15.

Outerop, Main Hill, South
Center, Sec. i

Outcrop, SE part Main H1ll,
Sec. 15

Marble Quarry, Seec,:22..
Shaft Dump. Sec. 15
South Claim; Sec, 23

Composite, Pleces from various

parts of property
SHALE SAMPLES
Tunnel # 1, Sec. 14
Tunnel # 2, Sec. 14

CLAY SAMPLE
Sample from clay deposit

SAMPLE ASSAY DATA

R507
Cal ' Ignition Total 5102 Fe 3&1. Hgo
“Loss & % % % @
53.48 41,11 94,59 3,48 1,10 0.81
51,08 40,65 91.73 6.08 0,16 0.€8
54,60 42,24 96.84  2.30 0.80 0.36
54,66 42,35 97.01  2.68 0.30 0.36
53.76 41.82 95,58 2,90  0.90 0.47
53.75 42,05 95,80 2,80 0,80 0,66
52,64 40,17 92.81 5.44 0,96 0.20
55.64 43,35 98,99 0.68 0.2 0.06
. Alk'ds
S0- Chlar
678619.21  17.35 1.10° 41.70 18.52 1.98
0.00 40,65 33,70 0.10 19,06 5,02 1.63
0.58 9,07 1%.75 8.75 43,90 19.90 1,95
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INTRODUCTION

At the request of Mr., A. L, Goodmon, Trustee of the
Haigler Trust, the following report has been prerared to
acguaint the resder with sveh data ard infermation reslating

to the Ffeasibility cf producing and mariketing rortlsnd ce-
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ment in Arizona by utlizing the loca
ials from the vnrogperty inown as Hziglers Limesione located
near Dragoon, Arizopa where the raw materials are of ex-
eallent purity, exthibit sufficlent guantity and have the
necessary utillty facilities on the rronerty. (See Map or

Plate I, Cement I'lants}.
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The wrlter having visited the nromerty on several

O
O
[}

casiona and sxamined same, coneludes the Jollowinz:
(l)= The Halgler Limestnone and Ilav depnsits hersin
deseribed posess all the necessar

required for excellent manufaciurs of cement as well as

(2)~ Limestone, 95% CaC@3 or
character with anproximately 1% ¥g0 is available from the
property in quantiiy in excess of 100 million tons while
the reserves of the clay deposit exceed 50 million tons and
which has the proper distribution of thz necessary minerals
to produce an excellent cement,

(3)= A “market" report preparasd by any of the well re=-

cognizad speclalists in that field, I am sure, will substan-



iate the writers statements as to the potential market for the
product, A third cement plant in Arizona 1s amply Jjustified.
(4)- Haiglers Limestone deposit has been examined and
reported upon by several Engineers of cement manufacture
prominence as well as Engineers of llnes; - Messrs 0. L. Mc
Cain, S. Rordan, Cement Chemists, Christie Mitchell and J.
Fred Johnson, Mining Engineers, Jack Sayre, etc. All whom
have experienced a visit to the property acclaim their highest
regard for the deposits, their purity, the extensiveness and

conveniences.

"ARIZONAS' CEMERT
PRODUCTION & MARKET

Although Arizona has two producing cement plants, Rillito
and Clarkdale, both related to American Cement, produce an ag=-
greate of 3.5 million barrels cement annually, there is ample
justification and need for more and better quality cement pro-
duection in the State,

Much cement is being shipped into the State from Califor-
nia, New Mexico and Texas,

The unusual, increasing but steady growth of Arizona has
made great demands on the construction materials industry and
such demands should continue for a long pericd of time., Fur-
ther demands will be made on the industry by the propoeed
National Highway construction program, Bureau of Reclamation

dams, etc.

PROPERTY & OWNERSHIP

The entire property consists of one Limestone~-shale de-



posit and one Clay deposit with a total of 2460 acres, 1500
acres as eight 160 acre placer élaims, one 40 acre c¢laim and ninec
20 acre State Leases cover the Limestone-Shale deposit whereas
six 160 acre placer claims cover the Clay deposit.

All placer claims are in good legal order with the nec=-
essary annual assesment work up to date. These claims are held
by right of location and were staked prior to the Minerals
Leasing Act of August 13, 1954, The State Leases are all valid
and do not expire until the year 1975 or later.

Owners of the property and Leases are Halglers Trust, etal,

Phoenix, Apizona.

LOCATION and FACILITIES

The Limestone-Shale deposit is three miles east of Dragoon
which is 65 miles southeasterly from Tucson and 20 miles south-
westerly from Willeox, both towns being on the major U, S.
Highway 86 connecting one town with the other. Dragoon itself
is on the old portion'of State Highway 86, a gravel road but
well maintainéd‘ (See Plate 3, General Sﬁrface Map)

'The Tucson-ElPaso Branch of the Southern Pacific Railroad
passes through the middle of the property.
~ El Paso Gas and Electric Companys 24 and 36 inch natural
gas lines from Texas to California pass through the property
as does a 66,000 volt REA transmission line.

Culinary water is available at Dragoon but a larger water
supply could be developed further east towards Sulphur Springs
Valley. Good flows of water in this area have been encountered
at a 300 to 400 foot depth by the agricultural developers.

Locai and long distance telephone service through the Benson

.



axchange 13 available from all points in the Dragonon area,
GEOLOGY

dxcept for a small areza of QJuaternary sand and gravel in

the za

3
o-d

etween the Gunnlson Hills and the Dragoon Houpntains
the Carbonifersous Sediments outcror abundantly over the en-
tire property. In particular; the Escabroas Linestone member
is almost 100% pure and 13 credited with a thickness of some
33C feet but apparently 1s much thicker in this area,
Portions of the Escabrosa limestone member have been
marblized but such conditions are localized near the contact

with the Cretaceous igneous intrusions exhibited in the area.

The Limestone member is axcentionally free of alteration
and silicification as indicated by the analysis of samples
and is also relatively free of any other detriments to cement
manufacture such as magnesium, iron, etc. The analysls of
several samples are separately provided in the Sample Assay
Data tabulation following the revort.

Euch df the limestone when ground to a "fine¥ state can
be classified as "White" as contrasted to the “gray" which is
most commonly produced, even though the rocik is a blue=gray in
its natural state. This charactaristic will provide a superior
prodpct which can cbmmand a higher price market-wise.

One quarter mile north of the railroad in Section 1% and
about a similar distance south of the railroad in Section 23,

limestone ounterops above the valley gravels and rises quite



rapidly exposing arpreximately 400 vertical fezet of limestone
which, in Sec, 15 the dips are 25-3C° NE and in See. 23 the

dips are 15=-20° to the Scuth or SSW,

DIAMOND DRILLING

As part of the annual assesment work for several years,
five diamond drill holes were drilled. The locations of these
holes ;re shown on Plate 4, General Surface Map.

The location of Drill Hole 1 was chosen by the writer.in
1657, Location of subsequent drill holes was left to the
Judgement of the Sierra Drilling Co. Such locations are not
prone to be advantageous to providing information that would
benefit the property és a whole, particularly holes 2, 4, and
5. The information obtained from these holes is too local,

Overall core recovery for the five drill holes is not
particularly impressive for the type rock that was penetrated.
A review of the core shows much grinding has occured during
the drilling operation., The fractured nature of the rock no
doubt "blocked" the core barrel gquite frequently, requiring
short runs, however, drilling operation no doubt continued
after the "blocking®" occured, thus, much grinding of the core
and only fair recovery. Drill runs are not adequately marked
in the core boxes, thus one does not known what depths are
represented by the core recovered,

The recovered core for each hole is stored in standard
cardboard core boxes and located in Mr. Haiglers garage at
1211 North 1lst Street, Phoenix,

To provide some information on the analysis of the lime-

- G



stone at depth, two samples were prepared from Drill Holes 1
and 4, The sample from hole 1 was prepared by splitting the cort
from depths 50-6C feet and 110-120 feet, combining this material
as one composite znd assaying. A simlliar sample from depths
50=0 feet and 120-13C feet in hole 4, combining same as a com-
posite and assaying both samples for Cad, Ignition Loss, g0,
Rp05 and 85105, Results of the analysises are Indicated on the
respective drill logs. The writer suspects that both holes,
were they continued in depth another 50 to 100 feet, they would
intersect the Cretaceous Granite exposed in the area to the
west and the formatibn which has caused the uplift of the lime-
stone. The increase in silica content thus indicates this
thought.
All drill holes were geologically logged by the writer
as well as such physical information as hols size, casing,
ecre recovery, etc, Drill leogs are included in this report.
Although this sampling represents only a small portion
of the core obtained, the writer telieves the results to be
indicative of the material available particularly so since
there is little content variance indiacted by the analysis
of the surface samples which were taken atl wide spaced locations
in Sections 15, 16, and 23, the analysis of which are tabulated
under Sample Assay Data following the written portion of this

report.

RAW MATERIAL SUPPLY

The two major raw materials for cement manufacture are

in close proximity and in abundant supply.



Tonnage-wise, there i3 l1little doubt that sufficient ma-~
terial exists within the property limits to provide a plant
with raw materials for many years. The exposures alone on
three gquarters of Section 15 contain some 26,000,000 tons of
limestone or approximately 60,000,000 varrels of cement.

This volume considers only that portion exrosed above the valley
gravels,

To indicate a minimum potential of limestone within the
Halgler property, the writer has calculated the volume of lime-
stone available above an elevation of 4600 feet., This elevation
was chosen because it clssely approximates the alluvium outline,
all material above this contour being exposed limestone,

For support of a tonnage figure, sach 50 foot contour at
and above the 460C elevation was successively planimetered to
determine the area of concern, The average end method, hor-
izontally, was then used to determine the volume between con-
tours, the summation of which provides a figure of 26,000,000
tons for Sections 14,15 and 16 and 19,000,000 tons for Section
23 of the property or a total of 45,00C,0CC toms., This ton-
nage represents a 108 year supply for a 1,000,000 barrel per
year plant. Further, each foot of depth vertically below the
4600 foot elevation for Sections 14, 15, 1€ and 23 represents
266,000 tons or 26,600,000 tons for a 100 foot derth.

Combining these tdnnage figures provides 71,600,000 tons
of limestone which would produce 2,000,000 barrels of cement

for 70 years.
SHALE DEPOSIT

Shale beds of varying thicknesses are exposed in several

- T o



places within the property. Principal occurances are on the
eastern edge of the property 1in Section 14 and thls ground is
covered by State Leases., (See assay data sheet for results

of two shale samples.)

CLAY DEPOSIT

The c¢lay property included in the “unitigationt is in
Suiphur Springs Valley, adjacent to the Railrsad and nine miles
distant over a well maintained road, thns, transportation of the
material to the cement plant site (Section 157) can be either
by truck or railroad.

This property has been extablished anéd partially developed
as a suitable admixture clay deposit by six wide spaced "2 inch"
diameter auger holes to a depth of 12 feet, alsc by two dia-
mond drill holes to €0 foot depths. The develorment indicates
ample clay reserves for any requirements demanded by the ce-
ment plant capacity and its suitability would be determined in any
and all tests of the total aggregate in cement precduction. The
occurance of this material lles in an ancient dry lake in Sul-
phur Springs Valley. (See Plate 3, General Surface Map and

Sample Data Sheet.)
MINING

Low cost mining can be accomplished easily for the lime-
steng, shale and clay materials, Little to no stripping of
over-burden would be required. ¥ining of the limestone can be
accomplished by a shovel-truck operation with very short hauls,
%+ to 1 mile for the limestone; mining of the shale and clay

can be accomplished by front end loader-truck combination with

w B -



very short hauls, ¥ to 1 mile for the shale and nine miles
for the clay. All mining for many years to come would be north
and above the present gravel contact and all loads for the
imestone and shale weculd have favorable down grades.
The limestone 1s of medium to fine grained in character,
being fractured'sufficiently to permit good fragmentation by
inexpensive blasting methods. Little secondary blasting

would be required.

Respectfully submitted,

R. BE. Mieritz, Regid. Eng.
Phoenix, Arizona

January 23, 19681
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AN INFORMATIVE REPORT
of the
LIGIER MARBLE PROPERTY
near
DRAGOON, COCHISE COUNTY, ARIZONA
by

Richard E, Mieritz, P. E.
Consulting Engineer
Phoenix, Arizona

March 5, 1958



INTRODUCTION

This report has been prepared by the writer as an in-
formative survey of the Ligier Marble Deposit located near
Dragoon, Cochlse County, Arizona. Quality-wise, volume-wise
and accessibility-wise this property is very attractive as a
substantial producer of fine quality marble for many years
to come. :

The writer personally examined the area and the property
and the information contained herein is the fact finding re-
sult of that investigation.

AIM & SCOPE OF POSSIBLE FRODUCER

The Ligier Marble property is one that can not be sat-
isfactorly operated on a small custom basis but is one that
merits and warrants large scale production by a well financed
organization with quarry and mass production "know-how",

Such a corporation must be willing to purchase the property
and must be financially able to equip an operation with the
necessary quarry and processing equipment to produce up-
wards of 600 cubic feet daily of finished material. The
corporation must also be well organized with a marketing
force for distribution of the final product.

These are not simple tasks.

LOCATION & FACILITIES

A location of a property and facilities available to an
operation are major factors which contribute to or distract
from a property potential when reviewed by an interested
party.

The Ligier Marble property is located three miles east
of Dragoon, Cochise County, Arizona. Dragoon is a small
railroad-rancher community on the Southern Pacific Railroad
servicing El Paso, Texas to the east and Tucson, Phoenix and
California to the west., This railroad crosses %he northern
portion of 40 acres on which the present small processing
plant is located. A rail siding is available at Dragoon.

Another ideal situation is represented by the fact that
the Sulphur Springs Valley Electric Corporation has a 4400
volt transmission line which passes through the same 40 acre
proeess plant site. -

A third ideal feature is the very close proximity (1000
feet at most) of the Suuthern Pacific's gas lines which could

-



be tapped if the need for this service arose,

Culinary water is presently available at Dragoon. The
small limited water demand required for quarrying and processing
could be hauled or piped from Dragocon or a supply developed
near the property by drilling a 300 to 600 foot well. A pipe-
line from Dragoon to the property would be gravity flow.

Travel from the property by truck or auto to the west is
over six miles of well maintained graveled road which joins
paved State Hiway 86 at Texas Canyon whence to Tucson for €0
odd miles, Easterly, travel is over six miles of well main-
tained graveled road to the north-south paved U. S. Highway 666
which passes through wilcox and Douglas, Arizona.

Although the property has an elevation range of 4500 to
5000 feet, it is amendable to all year operation. Freezing
winter temperatures will not interfere with operation except
perhaps on occasion, Because of its elevation, summer tem-
peratures would not be excessive as 1s the case in nearby
desert valleys. :

PROPERTY

The Ligier liarble property contains in excess of 2000
acres of State Leases, Federal Leases, private leases and
privately owned parcels., A legality check was made by the writer
and all appear in good order. A legal description of the
parcels follow. (See included map).

Federal Leases ‘ ‘ Acres
T, 16, S,, R. 23 E,
Section 9 - NE/4 160
Section 26 - Complete Section 640
Section 27 - N/2 and SE/4 : 480
Section 28 - SE/4 and 5/2,3/2,SW/4 200
Section 33 - W/2,NE/4; NE/4,SW/4; and W/2,SE/4 200
Section 35- N/2,N72,NW/4 40
T. 17 S., R. 23 E.
Section 28 - W/2,NE/4 80

State Leases
T, 16 S., R, 23 E, 4
Section 10 - W/2,SE/4 and NE/4,NW/4 120

Private Lease |
T, 16 5., R, 23 E.
Section 33 - Legal description not known 160

Commercial Purchase
T, 16 8,4 R, 23 E,
Section 22 - NE/4,NW/4- Process Plant Site 40

Total Acreage 2120



A second property owner in the area is A, C., Haigler, etal,
who have some 1300 acres of limestone which is being considered
as cement material., Production of a very white cement has been
proven using material from this property.

PRODUCTION_ & DEVELOPMENT

Mr. Ligier attempted to operate the property as a pro-
ducer of slab, block etc, however, the last few years his pro-
duction has been limited to several colored Terrazzo products
among which are white, pink, cream, tan and green., Each color
is neatly sacked and shipped to market.

Production of large dimension blocks, table and counter
tops, building facing etc. was hampered by a financial con-
dition which did not permit expansion through equipment pur-
chases., Moreover, most of his production was custom work
which required his personal attention and lack of experienced
quarry labor added to his grief. Thus, his unavoidable neg-
lected attention to the marketing of the product soon brought
failure of the "one" man operation,

The present Terrazzo production provides a comfortable
income to Mr. Ligler. Through operation on this scale he
eliminates all "headaches" of refined quarrying, breakage,
polishing, etc.

Several small quarries have been opened on the property
from which the various colored material has been obtained to
produce the Terrazzo. Coloring of the marble is attributed
to varying amounts of iron oxide. The bulk of the marble
material is of a pure white color.

GEQOLOGY

General geology of the area 1s relatively simple. The
Carboniferous Redwall and related limestones have been gently
uplifted by the underlying Cretacecus igneous rocks of granite
and monzonite,

The Dragoon mountains and the smaller Gunnison hills to
the north are the result of this uplifting and subsequent
erosion. This gentle uplift has not caused excessive stresses
and the resulting fractures. Lack of fractures permits
quarrying of large size blocks and slabs and would keep waste
to a minimum. Elevation-wise, a 2000 foot thickness of the
Carboniferous sediments is exposed.

Purity of the Carboniferous limestone exposed in this
area is indicated by the following analysis of samples taken



at random locations within the limits of Haiglers cement
property. These samples were analysed to determine the qual-
ity of the limestone as a raw material for manufacturing ce-

%enp y The analysis do however indicate the purity of the ma-
erial,

. 1 o lIgnition Fe,Al

ample Ca 1loss,C0»_ Total SiO R~0 MgQ
Sec, lb=outcrop 53.48 41,11 94,59 @ %.36 b.él
Sec. 15-NW74 51,08 40,65 91.73 6 08 0,16 0,68
Sec. 15=-Center 54,60 42,24 96,84 2,30 0,80 0.36
Sec. 15-SE/4 54,66 42,35 97,01 2,68 0,30 0,36
Sec. 22-Marble 53.76 41,82 95,58 2,90 0,90 0.47
Sec., 14~ Dump 53175 42,05 97,80 2,80 0,80 0.66
Sec., 23-N/2 52.64 40,17 92.81 5.44 0,96 0,20
Composite 55,64 43,35 968,99 0,68 0,23 0,06

MARBLE QUALITY

The Carboniferous limestone exposed in this area is relatively
free of foreign minerals which would tend towards discoloration
of the normally white limestone. Where such scattered local-
izations do occur, marble products having hues of pink, tan,
cream, etc are to be expected. These areas are the exceptions
and are currently being quarried by Ligier for his Terrazzo
production which he sells for $24.00 per ton.

The white marble, which ofcourse is the most important, is
wide spread and can be quarried in large size blocks for block
or slab production. A fine grained even textured metamorphosed
crystallization makes this marble very receptive to a high
polish.

Inspection of the white marble using a 10 power glass
shows minute grains of limestone which through metamorphism
have intergrown with each other to form a compact homogenous
mass., A fresh broken face will show the fracture to break
through the grains, rather than around them. This feature thus
exposes many small grain faces which reflect light and brings
about the "sparkly" or "sugary" effect common to good marble.

The marble is not porous, consequently any polished sur-
face will be void of pits.

Since metamorphism has taken place, much of the original
bedding has been distroyed, and converted the marble to a mass-
ive:appearing formation. ﬁlanes of weakness may be present a-
long the original bedding planes but distinguishing such features
must be left to the experienced quarry man. Original bedding
planes are in some instances crudely identified by discoloration.

A normal breaking of the marble by an impact blow produces
fractures of concave contours,

= & =



Lack of intense cross-=bed fracturing of the formation
will reduce the amount of waste resulting from large block
production., Where such fracturing does occur, it may be used
to great advantage in quarrying practice.

All these salient features tend to make this marble equal
to or better than the well known Italian white marble according
to the experts in the marble field.

" RESERVES

To attempt an estimate of reserves would be fool-hardy,
however, to present some idea as to the potential, the writer
believes that a 2 to 4,000,000 cubic foot yearly production
of a marketable product could be maintained for a forty year
period or longer. Each acre of property is potential.

MARKETING

Because of its equal to the Italian marble, the market
for this marble becomes universal in scope. Marble used in
Arizona and New Mexico building construction must be imported
from the States of California or Virginia. That which is brought
in from California is of mediocre grade.

CONCLUS IONS

- Although not an expert of building stone, the writer be-
lieves the Ligier Marble property has a potential of excellent
grade marble which must be developed and produced by a corpor-
ation well versed in marble quarry production know-how and
that this potential is of long 1life which would provide adequate
profit and return of capital investment for the producer.

The operator must also be familiar with the marketing of
the product but with the present trend and interest in marble
for the bullding industry and the decorative industry, the
marketing should be less difficult. P

Respectfully submitted,

At s Z,

Hichard E. Mietitz, 575,
Consulting Engineer
Phoenix, Arizona

March 5, 1958
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INTRODUC TION
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L Thlsvreport has been prepar t the reader with f&e&s
factual date
ané—#agg;gs relatigg to thewfeasibility ewé necessjty of expandlng
3 ana rﬁk?'%*% ghboring

cement productlon in the State of Arizona ######;ég#b###g#gﬁ#####
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Thevlncrea31ng growth and popularity of the Southwest area of
\

the United States as a manufacturing center and a permanent likeabtle
¥ \‘

livatle pbode has consistantly, these‘past few years, made successively
| \
larger demands on the supplles of bulldlng and @onstruction materials.

‘One of the materials now in great demand is cement. TFurther demands
2|
will be made on this material‘as;our h@tlonal Hrghway construction

program gets under way and still further demands within—ea—year—or
—ae when the much talked about and we lcomed Glen Canyan Dam$ starts

to become a reality. The estlmated cement demands for the dam are

10 millior barrels annually over a five year perlod ,6£¢%?;/042%ﬂé;ﬁ7ébwﬁ/
é%&a? 20k eszm//f,auzuf -—zgg;asngég >3
Year round 1l climatic ccnditions in Arlzona, 8outheastern

/
Callfornla and-tﬁé WEStern bef==ef N§_w Mexico has 1n the last few
years attracted many people who~#we=e desireous of more econciZeal, '

gomfortable and lﬁdsure living. Industry has also contlnued the

\ - And small paris
trend with its several electronlcvplants etc. What once was prd-
/ rET Y \

####### marlly an agrlcultural exes is now giving way to the many

1ndustr1es wh%eh:zse belng moved to the area and the people,--

‘ : hoh migr o 190s vy 13 o pefod.
employee Besources. Those personscin thelkﬁéu on é##### matters

of city growth take a very optlmistlc view of the future for mapy

A Fhese b4y w //;/ Jcr/// frmpec g 75 Fogpiivg ‘
years to come. pmwise /;%, W/ /'Il 7647 MJ,@/’Y? Gs— S e - Compn ]

The State of Arlzona has‘ﬁUt’one cement plant with an annual

production of 23 million barrelsTff The location of cement plants
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currently supplying the required demand in the State of Arizona are,
o ‘ -anvAéﬂééAb%/’AWZ£/L
1nd1cated on the included map. Shipments coming into the StateVare
visihle on the trains and highways.

Another cement plant in Arizona is definitely ammust" and
promises to te a profitable venture for the orgamization with
sufficient foresight for the industry and its potentials.

#####i | I , .

g##### Hant ############################# Faea: #####?########,
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Arizona geology does not exhibit widespread sedimentary for-

Gement plant locations are therefore limited.
mations applicable to the manufacture of cement)\/Moreover, the lack

of fuel, power "and transportation facilit1e> place still further

restrictions on the plant location because ef the excessive expenditue

(

to bring the facilities to the location. It is therefore a rare

000351on tdxezr when the required facilities are available on the

h dsufd A
property gupplyteg—the raw materials for cement manufacture‘_pea- ‘%03%%

ticutesly when the property enhances an,;excellent grade of such
5 reprpf appcersrs ,%i://z?/af 1, P, /%7// ep =

i_i nwwevwredawée,ﬁvz/kwv‘aa-

Aprn forime /s

PROPERTY and OWNERSHIP

raw materrél,
AmesitHrées,

Two mineral properties of concern have heenﬁunitized" as one
package because of their adjacent position.and close-relationshih
of their end products. Haiglers Limestone-Shale acreage bears the
major importance while Ligiers Marble-Limestone acreage has secondary
importance to the manufacture of cement tut in its own light of

JT earries Iy

Marble production idt—hes prime importance. , : .

Both propertieshare heid by Placer Claim ibght of location,
having been claimed prior to the ¥y#f#E#4/¥8###4A¥ Minerals Leasing

Act of August 13, 195&, and by State or Government leases. All

claims ,to owners }p are valid, and cen rea ily checked legalidgse.
Jed! J’//A’/ﬂ?//’q" {’Ax//f /i Fev o,

Phoenix, Arizona, and Mr.

Th¢ i 7§r S AR/
he” owners are Mr. A. C. Ha;g

B. Ligier, Dragoon, Arizona.
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puovided—bPr-—Storie. The writer has personally checked the data

by a physical examination of the properties ###¢#¢d¢d#a] and can

#he
therefore vouch for ¥ validity.

sy

fe—ac¢regge Conprises—the—tegally—diseritad

An addendum tetween maps / and £ provide the legal dis-
criptions of the Haigler Limstone-Shale acreage (2220 acres) and
Ligiers Marble-Limestone acreage (A£€80)acres). The properties are

also indicated on #¥# Map Z ,sueeceding these—gdges.

o~

LOCATION and FACILITIES (¥

The limestone-shalefmﬁfele depositﬁ l{e tﬁb'hiles east of Dragoon
which in turn is sixty-five miles southeasterly from Tucson and
twenty-five miles southwestéarly of Wilcox, btoth towns being on ®.-

B###kdudy major U. S. highways connectlng one town with the other.
the old portion of = — sa A put i
Dragoon itself is onYState Highway 86, well malntalned however.

The Tucson-El Paso Branch of the Southern Pacific Raialroad

passes throught the property. ) Y
El Paso Gas and Electic Companys
#/Zh and 30 inch natural gas lines from Texas to California
27 FELO
pass through the property as does a 66 000 volt R. E. A. transmission

line.

Culinary water is presently available at Dragoon ggﬂ a larger '
Sherasst Fozods Wx)
water supply co;%’ 8 developed 4% Sulphur SpringsValleyy

2 M ll!j J Af/}{},» 2oy ey /evf'éd ﬂ/(; Bro-yolfrtdepss Ay

ocal and long distance telephone service through the Banson

exchange is avallable foom all p01nts in the Dragoon area.

Ample labor would become available from, Benson, Wilcox and Dragoon.
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ropertres enhance- the Carbonifereous sediments.which outcrop abundantly
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. \3 § ' Except for a small area of Quaternary sand and gravel in the
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over much- of the-~ property. In particular, the Escabroas limestone
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'is almost of 100% purity, end is credited with a thickness of some
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330 feet.but apparently is much thicker in this area. .
|
Portions of the Escabrosa limestone membeyr, of the Carboniferous
‘ SR ;‘:/M/é o -for- :
sediments have been martlized. This-is—p 1y true ##-the
L .

o8 /20
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sSwestern portion: of ths Lléler'property which -is currently -under
N\ for its terrazo and slab products

4

roduction¥by Mr. Ligier. "dINESTINE QP37 1

The limestone member 1s exceptionally free from alteration

sy s
7 2,

and 31lic}f1catlon and as indlcated by the analysis of the samples
taken“is relatlvely free of any other detriments to &ement manu-

e
acture such as magnesium su%p&e#es etc. The analysis of samples
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77,
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is separately prov1ded 1n the appendlx of this report.
L2 171 Seetien 13
One quarter mile north of the railroad #ee limestone outcrops
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above the valley gravels and rises quite repidly exposing appramimately
‘AhOO vertical feet of rimestone which dips 30 to 35 degrees to the
north.

| Tonnage-wise, there is little doubt that sufficient material

N - exists within the property limits to'provide a plant for many yeers.
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The exposures alone on three quarters of section 15, closest to the
QOIP, [

railroad, contain some 400 000,000 tons or approximately ’690 000- %O

. _ exposed

\ barrels of cement. ThlS volume considers only that portionXabove

X/ i4vertlcal diamond

¢ / the valley gr ls. 6#253?111 holesfAg##/####¢### near the gravel

W

r‘\\:“ ¥ as2l- —I

"\\limlts penetrate s—%eaéﬁ&%%%et
Gucresk i 37 et 1f e stons e Sfova o 177 /f’/?‘ G smilor
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N | CLAY
\§ \i“) /«,/p SH4IRIDEPOSIT

Ly

The clay property included in the "unitization" is in the Sulphur

. ) over a well Yamdadsdined
Springs Valley, adjacent to the Railroad and nine miles ¥y road frmm

A .
=y e

AN the Limestone property.

: property

§§. “$ This #épg4#4£ has been established and partially developed as a
six

Ve

~2

suitable admixture clay depostt by wide spaced 2" ##é## diameter

.

sauger holes to a depth of 12 feet. Thd&d developement indicates ample

-’

5
Lot
B

lay dor any requirements demanded by the plant capacity and its

&

<325/,

by

suitability would be determined in any and all tests of the total

AL L2200/

./

aggregate in cement production. The occurance of this material lies

i

in an ancient dry lake in Sujphur Springs Valley; (See Map)

MARBLE DEPCSIT

'ﬁ/i/i«e -»
Eh-gley

Feer.

/

Ligiers mafble deposit contains white and varied cclored
martle 6f exéeptional quality;;féing compared width the finest‘from
Itély andf}s so written up ;ﬂ/some of the Trade Journals. lack of
fﬁnds prev;hgs Mr. Ligierﬁf;om expanding his presént limited op—
eration of ta;rq;o. | //~ |

with proper\égu%pgent and qaarry knowledge, prdduction of this

. property for its méf%le promises to bé\a very profitable venturs.
A rough estimate/éé #509,000 fof the néhgssary equipmen? and op-

£ \ X /. . \ . / \
" . / ‘. \
erating capital would be required to put the property on ¥#4 a
hamgsomely pajing basis. 3The market is nation-wide. -\
Mr. Ligier has many inquires for products of various sizes

for home and office qoﬁstrucﬁion and furnitﬂrékapplications.lAll

in all, a nice indus%ry could be availablé here}‘ ' X
, L y 4 ‘ \"\,\ , »
;;?%§/¢&77@£/bc; 7/fs0 aav¢7éua¢ Az%&14{/44%£52é%9;&#{Z@é@;ﬁpﬁ%éifi

‘dwadgaaéavéfmbqy%m@>ﬁknvd¢ey/WA%/Z%?7?;/;2@7252446&CQ7/%%;/}ﬁ
fszfij, ZH s esjbmatbd Ao Ao &



sxpen31ve , o, fr et
No“mining problem *= involved and the operation cam be completed
To i1llustrate the simplicity and
bty the ébapest method possible. As a matter of suggestion, trans-
from quarry to '

portation ## the plant can be by ccnveyor syatem since the most logical

dnent L
placé*for he plant is the southwest corner of Section 15, 4%52yJ05m,,44%4”a

would bELENP 75p ppave) oenirer

Theg limestone is }gﬁ%:@i:m%?§§g§>character, being fractured suf-
N E fr/00d

ficiently to permit good fragmentation by inexpensive blasting methods,

consequently bearing a direct relation to an inexpensive production.

i 8

ESTIMATED COSTS AND PROFITS

The writer does not profess to te atsolutly rlght on the following
A&&mwz.nmﬁeamffvuvﬁv.Jhe;maaézyvﬂy’&%aw99b ot/ b
presentation of the cost’ and progit figures¥Vbut they be indicative. |

'/1//

of same.

A most recent construction cost figure as provided by one of the
leading manufacturers of such equipment indicates that eB million and
a half barrel annual capacity plant #id##dgsf can be estimated at _i
g%fso a barrel, or approximately $ 7000,000 for its construction and
installation. It was also indicated this figure could be shaded be-

cause of the purity of the limestone wihh which we are aoncerned.

A larger capacity plant would reduce the cost per barrel since a

two and a half million barrel capac1ty would appraoch $ 9 OOO OOO. !

- Operating costs are- extremely dlfficult to obtaln but indicaﬁlonsnﬂk

are that $2. >0 per barraél for mlnlng, treatment overhead, interest
e /‘ s &
»etc is well above an eratlng cost for this property,éfma?47AVn@427
aisl dheufd e A’,ch’e‘é/p 20 dew s 7 bariES

(EiEESEEEF price 1 Bor a barrel of cement FOB is $4.50¢ csna%qu&u:&y

_./"‘" "\__,

A profit of $2.OQ~ES£/barrel is indicated. si;;;~zﬁﬁﬁ This peossible

/ “‘rr«
..:»,.?-*

' brofit could possibly return the capital investment within a three
year period. |
One'needs only to review Moodys Index on Cement plants to realize

the earning capacityes of this industry. P

o~

SRV S .

s P pintil F 5, e
: VT A

| L8



@M A Tk . g 2 A, iy — Gpies fr o dolte o wladlinnt TN 19587 LD /35 UEoe 335
. ., A’ nZv.l-Arwsgfﬂ/(’)’ Do F 19y Fi# 5. -/Z./,_'_ 73 ‘
/3 /ffﬁ%,_ SN di =TS @2y

/¢ “ = cr ', 7‘4“/44 a»«'—/—zﬂuf-_ Y e §. 1548

/

* . \ i /\.:"«; *ir
/d’ ¢ Womaente XM &, Ft 10055 L 13 /YD @/— 7~ X i ’S"i;'
%2 77y /? e &;5 gl’_

s P ot s Sotin €0 i B a9 oo 50,0755

. Py = ot
‘¢ ' : <. < y QM/W/% Pl L & 2 /97 0’77/5..:/ 'Z"’""Z%;?/ 75"~

. /'(/, /‘3//5/\'L7¢/§( /7"\/€'¢4—L—2Afg/_
// & P ’t C7< ; .

Bie, 23,1550 /3_{'870 fl/ja Aee MU—:M.—( Feits 5

Doters F Cox 7“”*’/ ALe g
- 2 2 .. P A
s [¥O. ./;/7*‘ . .
B it e e S L L 2t E

/

Fas5 {— W/ﬁ/wb/- ' Dy, J958 /6/4/7{56 /ﬂ%vféa Lt /J/éé’ D00, ///’é
ﬁ%’c/%/wj / / /%.J/a¢

<
é{/j /7%;::/”3( /;ﬁ/ 4%4474% ﬁém @ /K/:Z” aa»/%// M )5
M/c
{‘/6 M%me M/Lto —/J/// 280,00 %/%/M Vi g
' WM / /,WM'L

4‘/ / 22 %ﬁﬂﬂz e = A ,’7'::‘ ﬁféfw%f/é%ac pa /ﬁ//%ﬂ%//};«//ljw

, ;, | o ﬁ/yﬂ,ﬂ#&@ é@ ARO o M/%W;,{/éﬁ e z%gﬁz;_jz ol
?/ %y /47/ M—— {
¢ . ﬁ{; V-2 3" 7 7 zﬁw)%%fm%a W@ //f//fzﬂ%

i @?W p o ik ot gl - s, Mmﬂﬂ%

W~ hore -

790 — //Mﬂ% ?/ /ﬂ/’%f %‘y/%“%*yf"’m ”&”/%é‘é

Z /056~

7 g

f? m&.a?/ 2%



. I AT e

/ //fé/////j/—%;?mg/'z’/éi/’ i

Grved /orr/ iy 77ns . o

/ﬂ.% éf’d///ﬁzf/ ;!/775/7/? V. //,,////7’///’ ~ 08 Fory //i//tf///)ﬂ/é%/’/-
Fny At foes . P R

Guy frain/ Jpgaes,

e Aok : " Enc/ o : =
 ew poh 4t 777 Sy "%ﬁ%///df.fp *W%m%/ v
CHoovrr — e A |
Fyen¥ _ - - el 7
| v AN TR AL - R3]/ feroor
/ . .7 ﬁ’ e | | : :
@ /g ’ %}«ur i - . \

L/ [""



DATE__

T Aj!vl|.
1
- I
_m
2 A\
< . L! S AN
: \ D R ,
o
S
O
WP
=p
W
” [ X X X X X Xy XXX X XN XY
|
\
IR\ %
{7
<
S Ry Dy [
VoS . % = X
s i " (N
e ] 3 XJ \ M
1y N N w
: P~ 1w Sl
oy . & _/W R Y
N SR BN N
L |
ST " i
AN NS (.
g
. y
)
0 S T 8
II i 3 €
P Y
; N
149 i
y 1 N
e fy T i L
Sy N , .v,
. Rl S
u,. *
T T s \ x
.N\\\MM““ ,x
s, v
}\\V\\\\\\N “\\ <
" ) NG X
; . e
\ -~k X
- R T
> %,
b ™~ R X
S X
& SO
X 1
KNI X 2528 2%

LOBATIOMN e eeica e e . WEVEL o e

SURVEY . __ ___ __ _ ___ _ SBSCALE____

MINE_ _
GeoLoGYy BY_



\% 2/
\\Q W5

ﬂ§\ M

i
Pl
¢ H
g
H H

i
§
1

H
2 o .
| A
it i

:_,;\_..
== e
LB fags

s
i
o oA i et oS Do) e

. \\\%\N%mex% ol 2 7O

N

.

a4
i

H2.24
FL35

#hf 1

\w;@\

w\?\,\.

L HEFE

e
Wz

23,70
/578

/.73 Wm%%

Y2,
D1/

&\.me\&y

2.6
180

G684 \2.:30.
47 o) (28

75 4% 290 | 9,90

4750

g

2z \\w \5. %m.

7Y (RER AV Z A

@w& Lm% ~23.

i 5
§
] i
AR i s i A s W,
W

122 ¥7

D120 .

.&m,

N3

i

1547

) OO

21O

Vil %~Q%

e &\m\\&w‘&‘\% wesra s o
T \\\w \n\ww\mﬁ\ zh \mmm\\\%m\\

] presas Q

74 1\&.\\.&\

TR .\:.u

h._x \\\

\\\\\\\\ \\\u \

S CEROEN

1
i

Jwarr \ -

N N \%h\@%&%\

§@§§@¥§p;n.,y

%;?s¢«@%&§§§§WMWLCW;

b ) Tt

\p - S fia b |
) /- A N“m\“\\\\\
‘ A0y ZSek |




o
/#54';’:;5‘;; P
=2, NG

£ % -’{f/,f”é — )

<
-
(4 .::'wj?, Rary P e
i G5 L WP s

L

f
!
;

lléﬁ ,:’.f' o) //’

/ ///'/5’5’,3- /7__ ﬂ;_-::-'ﬁ.—-

S5 -
‘j'?‘ t/:/,r,, /;/","{ .




<

Cochrse County, Arzons

24 E
Wilcox
}.
F 7
& | /2

vf} ;,/;4 L

A q{go 4 i
‘}/ ol iR
'?3253/

{‘\0 chise
/(
%

1]

» I 4

- - N s

L Tap s Skt D
S TIBS furt?

fep T A

| — Sec /5 /

/€

e
K 1

K

/7
T
5

——

T

L__ [ A
1eeenn MY

Sedirensisry Rocks
T @7s - Qualernary Sond, gravel, conglornersre.
TEa} HC - Crefaceous -Shafe, Sarmdsrone, Lizsslore,
T Cdr -Corbornsterous - Redwall & melsfed Linesrtores.
OE€ -Ordjvrclan -Abrigo ¢ releted Limesrores,
T Sch - Arkear Schist

Logrreous Rocks
E=Y Thv - Jerfiary voleanic Focks
O Agr- Cretsceous Grawife, moncami/e, €7.
L3 Gr - FPre-Combrisn Gramse,

NOTE
7%e geologica/ information /as beey
froceq Frosm 74 Geologrec Map of the Srafe

of Arzona, prepared by the Arizona Buresy
oFf Mines 172 cooperatiosn with US. Geol Sur

Scale -1 "= 8.

July, /957 REMeriz




R i, ity - Gl ol
ol ke~ ) 72 - 07 BE
//mz/? S b /¢ 2.3 gs //MQ
e Zy/ =

; -
P .
entze. B
| . Gz~ FE
v

11t ’ |
j/ Va fz T
'/l// / g
7 = #7
=z » GLO

/w/
s -~ 77 v

/%Mﬂ{zag, “

f/f//é o - L & 0 ﬂ/‘ |
| o K fo- /
R, .

Vel //; f//

~7E

Tide ~ B K ote VK fogpn - 25 —
5 ~37 |

b s o
A Y /7%4% N /L’) 77
STk Z‘]”‘pu i oy l‘j
‘ S09 /1 ol



2 FEL

U ey saprns) 1

(FAres 1A U




<, o
EYp ~Sex IS5, = JiF - B, Zug | B

At 575 110 Aderiy 2 LEGEND

Ty RED Sedinenriary Rocks

T @fs - Qualernary Ssnd, gravel, conglornersse.
T3 Hc - Crefoceowus-Shise, Sardssone, Lizgstore,
T Cdr -Carborniferous - Redwall & relsted Limesrtores.

28 : :

Vst e gL 25 T3 O€ -Ordiviclon-Abrigo £ releted Limesiores.

" o - s / T Sch - Arkearr Schist
Gt - 93 A ms oA Loreous Rocks

. - 28 dall = T3 7hv - Jertiary voleanic rocks
VT~ Hvds 23 - SR = )74 T Agr- Cretoceous Grarwife, montans/e, €7%.
e ea PR O Gr -FPre-lambrian Gramb,
e = 22 //// - ./.5_‘/ - A7

Suip
NOTE

7te geologics/ informaition £3s been
froced Ffromr 7 Geologic Msp of #he Srsfe
of Arrzona, prepared by the Arizona Buresy
of Mines 172 cooperation with US. Geol Sur

Scale 1= 8mi.

July, /957 REMeriz




61A
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MEMORANDUM 7.
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