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Mr. John Jett, Director 
ArizoM 'Dept. of Mineral Resources 
State Fairgrounds 
llhoenu. Arizona. 

Dear Mr. Jett I 

December 6, 1 CJl2 . 

f\1rsuant to OUl' telephone convel'sat1o,. f)t . even date. I would 

like to request that the FJepi\rt.ment consider my January 2), 1961 

report. on, t."lfa1gler L:\D1estonen as confidential Wonnation. 

This · reperi.. is titled "An niFORMATlVE REPORT .on 'tbe HAIGLER 

IJ:ME9rCNE DEPOSIT in the DRAGOON AREA, COCIUSE CotmTY, ARIZONA" 

It is a professionally stamped and signed copy. 

Altboughprepared for Mr~ A. L. Goodmon, Tl'Ustee of the HAIGLER 

Estate, the work has never ~eenpt1id for, con~equently. I consider 

it my property. Haigler. Goodmon and I agreed that one oopy 

should b8 given the Department-several ye~rsa$O' consequently, 

}Ir. A. L. Goodmon. presented the DepaJotID.ent W1th this copy. 

The deaths of Mr. and Mrs •. Haigler and I believe Mr. Goodmon'. 

necessitate this action. 

Very truly yours, 

R. E. Mie-rltz. 
Mining Consultant. 
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REPLY TO: 

2940 N. CASA TOMAS 
PHOENIX, ARIZONA 85016 
TELePHONE (6021 277-6053 

~it~ard !i. ~ierit! 
MINING CONSULTANT 

ARIZONA REGISTERED 
MINING ENGINEER AND GEOLOGIST 

GEOLOGY 
EXPLORATION 

EVALUATION 
FEASIBILITY 
OPERATION 

January 24. 1981 

1l./~q·~.?~f~Yt?L1~ I " ..•. 

!Ir. Stephen ~~1 . -~/j~PJt. -/t/S-1I~9-cY.??1 
~S~OSe~teSi'~eet 
Culver City. California. 90230 

Be: Limestone Property 

Dear Mr. Sakb1.: Cocb:t •• Couat7. Ai-lao •• 
,;;,/' 

Pursuant to our"is:U~o'J'atl.ry 19th and several . phone " c:.al1&. X have . 
eont.ctedthe <own..' ." ia l~tone4eposit wh1.chI 41 •• t'b84" 'YOU 
at our meeting and . after s .. 4ela, • . ,. theowaer bas submtttedthe , 
following plauefor deaU.n$for thf)property • 'l'he property in questf.on 
is Section 15 of T .. 16 8 ... K. '23 B. in Coch;l.seCouaty, Arizeu .. 

PLAN "A" - A SALE of the phpe'l"ty l'e<J.u1.res$37S,OOO.- as a dowu payn1ent. 
, ' a~ . the . time . of signing an Agreement~Paymea.tsof $2()O,OOO.-

,annually must be made for a pef.'1od ~fJ years.. The propertY 
1.s , tben Signed over to you. 'l'ot$l. sale price, $1,375,000.-. 

PLAN, "Itt - A $ALE of the property requirea$"S'000.- as a dow pa,.nt 
at .the ti.m4b of sign1nS an Ag1"eement. ' filfJD, , a royalty payment 
of 20~ per ton oflf.mesto~e _stH pald lOT 15,000,000 tons , 
1Idned. Total ,price. $3.375.000 .... The property is then signed 
over to YGU. 

PUN "en -ALIASE of the property requires$60,OOO.-down, then30~per 
ton of If.metOlmefml .... se .. m:taedw1th a a1D1mum of 400,000 tons mined " 

per year, $120.000.-pa1<1 41U:lua11y.(m1nimum). Lease renew-., 
able evf!!ry five years. Total c08t-(unreasonable). You 
never own th« .pr.,pe'l'ty. 

The above "tht-ee .. plan~itoii&t meet with your requirements , of "n~ ' ''''e1'' 
dow. TbiaaPl'eal's ,' t.be the greatest obstac.le. PIa "AU Is lwin 
total pl'iee-whleh is what you desire. tflt tsn't pdd at the Ufront" 
then it must be paid $t the end--witb a higher price fortbe proper~. 
Th1s::Ls a usually situation. , The range of property cost .18 from the 
m:tn1.aum of$1,37Ss000.- to something over $3,375,000.-. I have aualyzed 
,thf,l above plans. as well as your deSires for 'aCquis:l.tion of a property 
'aa4t.~ f811:to. all concerned, I submitthefol~ planas an 
;alt~tlve, keeping in mind that it 1$ .. f1J?1al1..wbteh achieves the wants 
iand deslres of both sides with llttleton~u~om"for arbitration 0.1' .,; 

/ nlt. ,l~1.d.Dg 'because sometbins like that c.o.uldgooD for months and as I 
i Ui14eratandyour position. "time 1s of the ess_ee". 

MIERITZ PLAR - A LEASE_SALB s1tuat1otlOl , NO large down , payment requ1reci. 
" Payment of $1000.- att1me of signing aDd $1000.- ~.h 

montbunt1l pro.4f.lction l)eg1ue. Wben productlon beginS, 
thea lO¢ per· temof U.DlQtonem1ned with a ftrlat year 
patantee of a $200,000.- payment, from proGued.onor 
your t'r~l'1. Th. toe royalty co.ntinues un1tU forty 



Stephen Sakhi January 24, 1981 

Page Two 

million (40,000,000) tons of limestone have been mined, 
at which time the property becomes yours. Total cost 
of the property is $4,000,000.- plus the few thousands 
of dollars you put out for signing the Agreement and the 
monthly rental. The sooner you start producing, the less 
amount of rental you pay. 

This plan keeps your royalty payments down, permits you to own the property 
at some future date and permits you to give up the property if for some 
reason the economics of the operation are such that a profit can no longer 
be made. Moreover, your capital investment is more or less limited to the 
cost of the mining and plant equipment if you go that far. 

For your information, the Southern Pacific Railroad line is on the south 
property line of the deposit. 

You also asked about chemical analysis of the limestone deposit. To this 
end, I attach a Sample Assay Tabulation of several samples I took on the 
deposit and was part of my report of year 1959. 

In that report I also made mention that in my opinion in excess of 100,000,000 
tons of limestone could exist in Section 15--one square mile. 

Please call me this coming Tuesday to advise whether the MIERITZ PLAN 
would be acceptable to you. I am quite confident this "deal" could be sold 
to the owner. I agree it is giving him just a little more "way down the 1 
line" but it is also giving you a lot more in that the royalty would only 
be 10C per ton of limestone produced. 

I would strongly urge your acceptance of the above. I will attempt to get 
the $1,000.- monthly rental reduced, but do not bank on it. Afterall--that 
is a very small item as compared to the overall cost and the capital in­
vest you must consider if a plant is in the future. Were I in his shoes, 
I would think that if they were quibbling about such a small amount, they 
are not worthy of being dealt with. 

Respectfully submitted, 

R. E. Mieritz, 
Mining Consultant 



The following is a list of District Managers and District Offices 

within the State of Arizona: 

Mr. Riley E. Foreman, Manager 
Phoenix District Office 
2929 W. Clarendon 
Phoenix, Arizona 85017 Phone No. 261-4231 

Mr. Garth M. Colton, Manager 
Arizona Strip District 
196 E. Tabernacle 
P. O. Box 250 
St. George, UT 84770 Phone No. (801) 673-3545 

Mr. William S. Earp, Manager 
Safford District Office 
1707 Thatcher Rd. 
P. O. Box 786 
Safford, AZ 85546 Phone No. 428-1100 

Mr. Vincent Ogurek, Area Manager 
Kingman Resource Area Office 
Radar Hill 
P. O. Box 386 Phone No o 753-5496 
Kingman, AZ 86401 

Mr. H. Max Bruce 
Yuma District Office 

2450 South 4th Ave. 
Yuma, AZ 85364 Phone No. 725-2614 













Ouality at a Fair Price 

7007 E. Tanque Verde 
Tucson, Arizona 85715 

(602) 298-2300 • 1-800-882-8484 
FAX # (602) 298-6756 



MINING CONSULTANT 

AN 

INFORMATIVE REPORT 

on the 

September 1, 1959 

HAIGLER LIMESTONE DEPOSIT 

in the 

DRAGOON AREA 

COCHISE COUNTY. ARIZONA 

by 

R1elltP:-d E. M1er1tz 
Reg1s~eE'dtered Consulting Engineer 

Phoenix, Arizona 



",'.>, ' ,' . , 

ThIs br1ef reportbas1;»een prepared to ac:qualnt the 
readerwlthsuoh data and 1.n.f'ormat1on relating to the te.81-
b1lity .otprodticlng 'and marketing portland cement in Ar1zona 
byutl11~1ngthe looal ava1lable raw materIals, part1cularly 
wt,len tbe raw materials are of exc~llent purity, have suffic-
ient quantity and have . the necessary t'~U~1lI ties adjaoent to 
the property. 

CONCLUSIONS 

Even though Arizona has two operating cement plants, 
(RillIto and Clarkdale,both related to American Cement) 
whioh produce or w11l produce an aggregate ot 3.5 million 
barrels cement .annually, there 1s ample justifioation .and 
need for more and better quality cement production in the 
State. 

The Haigler Limestone and Clay deposits herein described 
poessess all the necessary quantities and qualities required 
of eBcellent 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% caCO], of light to white character with 
less than. 1% MgO 1s available from the . property in quantity 
in excess of 200 million tons while the reserves of the clay 
deposit exceed 100 million tons which has the proper distrib­
ution of the necessary minerals to produce an excellent ce­
ment product. 

ARIZONAS' C~~ENT 
PBODUCTION &: . MAnKET 

Arizona. Portland' Cement plant at Rillito produces 2.5 
million barrels cement annu,ally from a lime deposit containing 
75 to 80% CaCO:?, and 1 ts newlyconsttucted Clarltdale plant will 
produce one million barrels from smelter slag and a poor gra.de 
local limestone. 

Much cement is being shipped into the State from Cali­
fornia, New Mex1.co and Texas. 

The unusual, increasing but steady growth of Arizona has 
made grea.t demands on the construction materials industry and 
such demands should continue for a long period of time. rur­
thar demands will be made on the industry by the proposed 
fila tional Highv/ay construction program • 

.A IImarketl1 report prepared by any of the well recogni%ed 
specialists, I am sure, will SUbstantiate the writers sta.tements 



. ~ "., 

\,~~\'/,~;J~~ :'; . 
~ti~i~:>::;;}\:;" /; ':, . 

'~.'j:K: :.;· ~:i.: ·· 
\ti~i;',~~:~.~ ;i ' 
~~( "H ' ~ ~ , 

{t~{i:0" . ;: ;':, :~ .••. > .• '. 

.-' : :;; '/:..~'" ~" 
:·;~·:h:;~ ';,,<,/>'i:~·: t:: ... ~';:'. . 

f~.,:;t;[-· · · \~;<:;: ' 

Ili <y, .. 
I~}~~~' 

QiOLOOY 

. EXcept for a small area of Quaternary sand and gravel 
, .~~h. gap between the Gunnison Hills and the Dragoon Mountains 
. the carbon1tereous sediments outcrop abvnd.antly oV'er the en-

ti:r.Pl"operty -1 In Particular, the Escabroas Limestone member 
1,: alalost 100% pure and 1scredi ted with a thickness of S,jme 
.'3.30 teet but apparently is much thicker in this area. 

. Portions of the Escabrosa limestone member ha',e been 
. "~b11:.ftd but sucbeond1 tiona are localized near t h e contact 
w~~ · th. cr.etac.cua igneous intrusions f)xhibi ted in the area. 

itUIESTQNftf PEPOS II 

'lb.. Limestone member is exceptionally free of alteration 
.. ~ . • 111o~.r$.cation as indicated by the analysis of the samples 

· arid: 18 . alt;6 ' r~!et1vely free of any other detriments to cement 
.. ~t.ct:'.;; ;'."E! such as magnes1um, iron etc. The analysis of 
•• veral samples 1a separately-prov1ded in the appendix of t h:lfl 
report. . 

. . . 

Mucb. :of' the limestone can be classified as "white" as con-· 
tr.*te<tto ';,the "gr.ytt which is most commonly produced. This 
;.raeter1.tlc will prov1dea superior product which can com­
und.bigher IDIlrket pr1ce_ 

. ...• .. · On.qU.r~.r mile north of the railroad in Section 15, 
. lime. ton. outcrops above the valley gravels and rises qt:1 te 
.rapidl, exposing approximately 400 vertical feet of limest()ne 
'Wh1chd1pa25 to 30 degrees to the north. 

•.. .. !onna,e-w1se, thereia 11ttle doubt that suft'j.cient ma.­
·.· teralex1.tswlthin the property 11mi ts to prov1de a r1ant 
' . • 1.ttlr." ._ ·teriala tor many years. The exposures alone em 

thr .... qu.rt.r~or Section I;, closest to the railroad, contain 
. 84MB. lOO,ooo,OOOt;()ns of limestone or approximately one 

. 'l~~S.on. barrel·sor cement. This volume only considers that. 
; P«Jrt"On~po$.dabove · the valley gravels. Four vertical 
.1.~dr1ll hOles near the · gravel I1mits penetrated and 
/1~ttoJiaedln11mestone. Total depths of the holes varied from 
:.120 'to 150 teet and the chara.cter of the limestone intersected 

: "siDl1lar to that exposed on the surface within the property 
11to1t •• (see' map for I.cation of drill holes.) 

CLAY PiPOS IT 

... . . . «rhe clay propel"ty included 1n the "un1tiza tiontr 1.s in 
"sulphur Spr1ngs Valley, adjacent to the Railroad and nine miles 
d1at.ant over a well maintained road, thus transportation of the 
.. :~r1_1 to the c.ment plant site can either be by truck or 
"'1lr0a4. 
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. Shale bedtJ of varying thicknesses are exposed invarlot~s 
places wi thin the property, Principal occuranoes are on ·· the 
eastern edge of the property in .Section 14. and the ground is 
covered by State Leases, (See assay data sheet for results 
of two shale samples.) 

MINING 

Low cost mln1.ng can be accomplished very eas11y for the 
limestone, shale and clay products. L1 ttle to no stripping of 
over-burden would be required. Mining of the limestone can 
be accomplished by &. shovel-truck operation w1.th very short 
hauls, t to 1 mile, mining of the shale and clay can be accom­
plished by front end loader-truck operation with very short 
hauls t to ). mile for the shale and nine miles for the clay. 
All mln.ing tor many years t() c~me would be north and above 
the present gravel contact and all loads for the limestone and 
shale would have favorable down-grades. 

The limestone is ot fine grained character, bejng frac..~tured 
sufficiently to permit good fragmenta ti.on by 1nexpensi ve 
blasting methods. 

Respectfully submitted, 

1959 

- 4 -
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Sample Descriptions 

LlIEST()NE-·SAIlPLEB--~ 

Surface, State Lease, Sec. 16 

Outcrop, Main lUll, NW edge, 
Sec. 15. 

Outcrop, Main Hill! South 
Center, Sec. 5' 

Outcrop, SE part Main Hlll, 
Sec. 15 

Marble Quarry, Sec. 22 , < 

Shaft Dump. Sec. 15 

South Claim, Sec. 23 

CompOSite, Pleces trom various 
parts or property 

SHALE SAMPLES 
Tunnel # 1, Sec. 14 

Tunnel #: 2, Sec. 14 

CUI SAMPLE 
Sample from clay deposit 

e 

SAMPLE ASSAY pATA 

CaO'Ignltion 
-L ·koss .1i .. 

53.48 41.11 

51.08 40.65 

54.60 42.24 

54.66 42.35 

53.76 41.82 

53.75 42.05 

52.64 40.17 

55.64 43.35 

Total 
! 

94.59 

91.73 

96.84 

97.01 

95.58 

9'.80 

92.81 

98.99 

Alk'ds 

'.' R203 
Sj02 Fei .A.l. 

3.48 ' 1.10 

6.08 O~16 

2.]0 O~80 

2.68 0.30 

2.90 0.90 

2.80 0.80 <' 

5.44- 0.96 : :. · 0.20 

0.68 0.2) .... 0.06 

SOl. . C!l!r t . . ... 

.. 19.21 17.35 .~O . 41.70 18.5'2 1.98 

0.00 40.65 33.70 0.10 19.06 5.021.63' 

0.58 9.07 1~.75 8.75 43.90 19.90 1.95' 

.. __ .... __ _____ ,c >_ ".'_ !!?~;;' 
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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 



This report has been prepared by the writer as an in­
formative survey of the Ligier Marble Deposit located near 
Dragoorl, Cochise 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. 

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. 

LOCATI O!L~ FAQ,!I,.ITIES 

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 the 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 ~ry close proximity (1000 
feet at most) of the Southern Pacific's gas lines which could 
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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 Dragoon 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 ~ins 
paved State Hiway 86 at Texas Canyon whence to Tucson for 60 
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 is the case in nearby 
desert valleys. 

The Ligier Marble property contains in excess of 2000 
acres of State Leasesl Federal Leases, private leases and 
privately owned parce s. 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 
. T. 16, S" R. 27 E. 
Section 9 - NE 4 
Section 26 - Complete Section 
Section 27 - N/2 and SE/4 
Section 28 - SE/4 and S/2,S/2,SW/4 
Section 33 - W/2,NE/4; NE!4,SW/4; and 
Section 35- N/2,N/2,NW/4 

T. 17 S., R. 27 E. 
Section 28 - W 2,NE/4 

State Leases 
T. 16 S.~R. 23~ 
Section .L0-:-·W72-;BE/4 and NE/4,NW/4 

Private Lease 

W/2,SE/4 

T. 16 S'3 R. 2~ 
Section 3 --Legal description not known 

Commercial Purchase 
- T. 16 S., R. ~ 

Section 22 -~NW/4- Process Plant Site 

Total Acreage 

- 2 -

Acres 

160 
640 
480 
200 
200 

40 

80 

120 

160 

40 

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. 

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. Ligier. 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. 

General geology of the area is relatively simple. 
Carboniferous Redwall and related limestones have been 
uplifted by the underlying Cretaceous igneous rocks of 
and monzonite. 

The 
gently 
granite 

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 
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, 

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
ment. The analysis do however indicate the purity of the ma­
terial. 

Ignition Fe,AI 
SamI2le CaO loss~C02_ Total SiO~ Hf~io ~ Sec. 16l-outcrop 53.48 41.11 94.59 3.4 O. 1 

Sec. l5-NW14 51.08 40.65 9l~73 6.08 0.16 0.68 
Sec. l5-center 54.60 42.24 96.84 2.30 0.80 0.36 
Sec. l5-SE/4 54.66 42.35 97~01 2.68 0.30 0.36 
Sec. 22-Marbla 53.76 41.82 95.58 2.90 0~90 0.47 
Sec. 14- Dump 53J75 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 98.99 0.68 0.23 0.06 

MARBLE QUALITX 

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 of course 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 IIsparltlyll 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 '; ~ppearing formation. planes 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. 
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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. 

CONCLUSIONS 

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 life 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 building industry and the decorative industry, the 
marketing should be less difficult. 

Respec~fully submitted, 
-/~/ /'/./ /1" . / 

') " .' If. ". /. / / . / / / /~ 
,/~?','i / / >' I"~ " .. " ,; ) 

/:ftichard E. Mie~itz, ,P/:E. 
Consulting Engineer 
Phoenix, Arizona 

March 5, 1958 
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tate the writers statements as to the potential market tor the 

product. A third ce.ent plant in Arizona is amply justified. 

(4)- Haiglers Limestone deposit has been examined and 

reported UpoD by several Engineers of cement manufacture 

,roalD.nce a. well as Engineers ~t Mines; - Messrs O. L. Mc 

' cain,S. Rordan, C •• ent Cbell1sts, Christi. Mitchell and ,J. 

PredlohDsoD, .inlngBn,ineers, Jack Sayre, ete. All ..,hoa 

bay. experienced a visit to the property acclaim their highest 

regard tor the depOSits, their purity, the extensiveness and 

'i. . 

, ABIZOHAS t CDE1ft' 
PlOPVCTIOJ a KARPT 

Althoup Arisona has two producing cement plants, Rillito 

aDd Clarkdale, both related to American Cement, produce an ag­

gr .. te 'of 3.5' .11110n barrels cement annually, there is ample 

J •• t1tioatioD and Deed tor more and better quality- cement pro­

duction in the State. 

boh ce.ent is being shipped into the State trom Califor­

Dia t .e. Mexico and 'exas. 

the unusual, increasing but steady growth ot Arizona has 

_4e cr-t d_nds on the construction Jl8.terials industry and 

auebd_n4s should continue tor a long period ot tilDe. Fur­

ther d ... a4. will be mad. on the industry b;y the propoeed 

•• tional High_, construction prograa, Bureau ot Recla.aation 

.... , .tc. ' 

mOPIRtx I OWlfERSHIP 

the entire propert;y consists ot one Limestone-shale de-
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po.it and one Clay deposit with a total ot 2460 acres, 1500 

acre ••• elght 160 acre placer claims, one 40 acre claim and n1n~ 
20 aore State Le.ses cover the L1aestone-Shale deposit whereas 

.u 160 acre placer claims cover the Clay deposit. 

All placer cla1ms are 1n good legal order with the nec-

~ ••• aar,ammal a •• esllent work up to date. These cla1ms are held 

b, right ot location and were staked p!"ior to the Kinerals 

Lea.inC Act ot Augu.t 13, 1954. The State Leases are all va11d 

aad 40 not expire until the year 1975 or later. 

Owner. or the propertf and Leases are Haiglers Trust, etal, 

PboeD1x, Arizona. 

LOCltlOland 'ACILIT;JI§ 

!he Limestone-Shale deposl t i. three miles east of Dragoon 

'Wltiohl. 65 ailessoutheasterly trOll Tucson and 20 .iles south- e 
'' '.teflJ frOit Wl110ox, both to_sbeing on the aaJ or U. S. 

"**,trtraJ 86col'lll..eting one town w1 th the other. Dragoon its elf 

l .a.the'ald' portionot State Highway 86, a gravel r09.d but 

"'U _lauilied. (S.e Plate 3, General Surtace Jlap) 

!he !U.c.on ... B1Paao Branch ot the Southern Pac;:ltic Railroad pa.... thrCJU"h th. addle or the property. 

Bt'aaa Ga. and Blectrie COJllpanys 24 and 36 inch natural 

.... line. trOll fexasto Ca11fornla pas. through the property 

.. 4 .. _ a 66,000 yolt BBA transmission line. 

Ca.l1l1ar)" water 1s available at Dragoon but a larger water 

. RPP17ooa14 ' bedeyeloped turther east towards SUlphur Springs 

'.11e,. Good flow. of water Inth,ls area have been encountered 

", a 300 to 400 toot d.pth b7 tbe agricultural developers. 

Local aDd lone d1s tance telephone service through the Benson 
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exchange is available from all points in the Dragoon area. 

GEOLOGY 

Except for a small area of Quaternary sand and. gravel in 

the gap between the Gunnison Hills and the Dragoon Mountains 

the e&rbonifereous Sediments outcrop abundantly over the en-

t1l'e property. In particular, the Escabroas Limestone member 

:1,8 almost 100% pure and is credited with a thi.ckness of some 

330 teet bUt apparently is much thicker in this a.rea. 

Portions of the Escabrosa limestone member have been 

aarblized but such conditions are localized near the contact 

with the cretaceous igneous intrusions exhibited in the area. 

LIMESTONE DEPOS;rT 

'the LImestone member is exceptionally free of alteration 

and silicification as indicated by the analysis of samples 

and 1s also relatively tree of any other detriments to cement 

manufacture such as magnesium, iron, etc. The analysis of 

several samples are separately provided in the Sample Assay 

'Bat-tabulation following the report. 

" .IIuch of the limestone when ground to a "fine" state can 

·'be classified as "White" as contrasted to the tlgray" which is 

!lost commonly produced, even though the rock is a blue-gray in 

Its natural state. This cha.racteristic will provi~e a superior 

product which can commands. h1gherprice market-wise. 

One quarter mile north of the railroad in Section 15 and 

about a similar distance south of the railroad in Section 23, 

limestone outcrops above the valley gravels and rises quite 
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ll"apidly exposing apyroximately 400 vertical feet of limestone 

.bloh, in Sec. 15 the dips are 25-300 NE and in Sec. 23 the 

.re 15-20° to the South or SSW. 

DIAMOND DRILLING 

As part or the annual assesment work for several years, 

diamond drill holes were drilled. The locations Qf these 

Plate 4, General Surface Map. 

The location of Drill Hole 1 was chosen by the writer in 

19.57. Location of subsequent drill holes was left to the 

.,tudaeaent ot the Sierra Drilling Co. Such looa ti.ons are not 

to be advantageous to providing information that would 

the property as a whole, particularly holes 2, 4, and 

fhe information obtained from these holes is too local. 

OVerall core recovery for the five drill holes is not 

p .. ~~1OUlar11 i.pressi ve for the type rock that was panetra ted. 

:Areview of the core shows much grinding has oocll.red during 

.. tb.. drilling operation. The fractured nature of the rock no 

. 4Q\lbt lfblocked" the core barrel quite frequently, requiring 

runs, however, drilling operation no doubt continued 

~tter the "blocking- occured, thus, much grinding ot the core 

and o~11 fair recovery. Drill runs are r.ot adequately marked 

boxes, thus one does not known what depths are 

by the core recovered. 

The recovered core for each hole is stored in standard 

boxes and located in Mr. Haiglers garage at 

~~llNorth 1st Street, PhoeniX. 

To provide some irJ'ormation :'In the analysis of the lime-
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stone at depth, two samples weT'S prepared from Drill Holes 1 

and 4. 'fhe sample from hole 1 'Nas prepared by splitting the core 

tram depths 50-60 feet and 110-120 feet, combining this material 

'··,; &. ,on& composite and as saying. A similar sample from depths 

~O-60 teet and 120-130 feet in hole 4, combining same as a com­

posIte and a.ssaying both samples for CaO, Ignition Loss, MgO, 

1203 and 81°2_ Results of the &11alY31se5 are indicated on the 

" , respectlYe drill logs. The writer suspects that both holes, 

were tbe)" continued in depth another ,0 to 100 fedt, they would 

'inters4lctthe Cretaceous Granite exposed in the area to the 

••• t and the formation 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 .ell as such physical information as hole size, casing, 

core recovery, etc. Drill logs are includ,ed in this report. 

Although this sampllngrepresents only a small portion 

.ot the core obtained, the writer believes the results to be 

indicative of the material available pa.rticularly so since 

there 1s little content variance indiacted by the analysis 

of the surface samples which 'were taken at wide spaced locations 

in Sections 15, 16, and 23, the analys1s of'R'h1ch are tabulated 

-QDder sample Assay Data following the written porti()n of this 

RAW @TERIAL SUPPLY 

The two major raw materials for cement manufacture are 

in close proximity and 1n abundant supply. 
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Tonnage-wise, there is little doubt that sufficient ma­

t4trialexistswithin the property limits to provide a plant 

with raw materials for many years. The exposures alone on 

't;11r'. quarters of Section 15 contain some 26,000,000 tons of 

limestone or approximately 60,000,000 barrels of cement. 

Th1a volume; considers only that port:Lon exposed above the valley 

gravels. 

To indicate amininrum potential of' limestone within. the 

Haigler property, the wri tar has calculated the volume of lime­

stone available above an elevation of 4600 feet. This elevation 

W&8 chosen because it closely approXimates the alluvium outline, 

all material above this contour being exposed linlestone. 

For support of a ton.'1age figure, each 50 foot contour a.t 

a:rid above the 4600 elevation was success! ~rely planimetered to 

. determine the area of concern. The average end method, hor­

izontally, was then used to determine the volume between con­

~ours, . 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 

. 230tthe property or a total of 45,000, 000 tOIlS. 1'his ton­

nage represents a 108. year supply for a 1,000,000 barrel per 

yea.r plant. Further, each foot of depth vertically below the 

4600 root eleva.tion for Sections 14, 15, 16 and. 23 represents 

266,900 tons or 26,600,000 tons for a 100 foot depth. 

Comb1ning these tonnage figures provides 71,600,000 tons 

ot : :j.i!!iestQn. Which would produce 2,000,000 barrels of cement 

tor 70. years • . 

SHAIJi DEPOS II 

Shale beds of varying thicknesses are exposed in se'lTera1 

- 7 -
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,within the property. Principal occurances are on the 

in Section 14 and this ground is 

c()~er$dby state Leases. (See assay data sheet for results 

samples. ) 

CLAY DEPOS IT 

The" elar property included in the tf~1tiza tionU 1s in 

.: : :I!Iit.pl:rurSpr1ngs Valley, adjacent to the Railroad. and nine miles 
',' q $I ' 

:'d,..1.tant over a well maintained road, thus, trans por ta tion of the 

·''' uteri.! to t~ cement plant site (Section 15?) can be either 
, ' 

, i.b7 , *~ck or railroad. 

'.!h1sproperty has been extab1ished and partially developed 

, '< as.nItabIe admixture clay deposit by six ,wide spaced "2 inch" 
',,' j ""( 

"ilia_tar .uger holes to a depth of 12 feet, also t-y two dia-

:.p!i4 ' dri:11~les to 60 foot depths .. The development indicates 

. ,>'.pp~~ ' clay reserves for any: requirements demanded bl' the ce-
, ' , ' . 

:.,n~ , ; ; ,plantcl1pa~1 ty and its sui tabili ty would be determined in any 

:andalltests of the total aggregate in cement production. The ',' \ ' '<. , ' f " " ., , 

~curanceot th1ama terial lies in. an ancient dry lake in Stll­

.. 'p~Ul"Spr~8 Valley. (See ,Plate 3, General Surface Map and 
t · : . ", ', . . .. .. , , ~ • -

" , $~.Ple Da ta ' Sheet.) 

MINING 

>Low cost mining can be accomplished easily for the 1ime­

','- ' 1 , ,,.tone, . ,hale and clay materials. Little to no stripping of 

·ovef'~burd.nwQuld btl required. )tining of the limestone can be 

' ac~QIlPJ.l.Shed .bya shovel-truck operation with very short hauls, 

~tto 1 Jllle.,tor the limestone; mining of the Shale and clay e 
accomplished by front end loader-truck c OJT!b ina tion with 

.:/ .. " . 
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very short bauls, t to 1 mile for the shale and nine mlles 

tor the clay. All mining for many years to come would be north e 
and above the present gravel contact and all loads for the 

l.lmestone and shale would have favorable down grades. 

The limestone 1s of medium to fine grained 1n character, 

being tractured s.ufficiently to permit good fragmentation by 

inexpensive blasting methods. Little secondary blasting 

would be required. 

", ' " 

Respectfully submitted, 

R. E. Mierltz, Reg1d. Eng. 
Phoenix, Arizona 

Ja.nuary 23, 1961 
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INTR ODUC TI ON 
\ . J . 

, 0i.'C} t Lk-t ·(}y / 

:::~1:~~::~! :::::~.tf';:1i:;g 
s~a te "';"81S.t~I/~,jfiC'M 1~4~ '/.f'''''''''~''1/fr/'~lt''r .p,~ ~r/.? . . 
/~"'~-I-:'~4Je .- ···· W4,f!(£7 6R(lJllfif~J:.wr~~~ 

Thev'~ncreasing grewtJ:r arid popularity ot the Southwest area ot 
r ;c.,'" o.: "'f" · · .... ' • 

the, united\ states as e~~llutacturing center end a per~a~~'~~"~ il~eable 
i .,<. '< .. " " ' . :"", 

1i veble ,bride has 'consi ste~t1Y, these past tllw years, made suc.cessi ve1y 
\, . -- . ,, ' " 

larger demaqds on the supplies' of building and Son~truction materials. 
, ',' 

One . ot the materials now in great de~nd is ceBlent. Further demands 

willbe '!I1ade 'bn t-his material ,aso~r tJatiGna1~lghway cons~ruction 
program ',gets ul}.der way and still 1'urtherde.m.arids w<itJain !I year ' or 

\ 

,,~ when tll.~ llluch talked about and welcomedG1E!)n"Canyen Dam. starts 
-. -- - ' . " ,-' , 

,;", 1'.,. \ 

to become a r~al1ty. The estimated cement demands ' tor the dam are 

10 million barre~s annUlllly Over a five yearp.:ri·Q.d\ "'~II<I/;!V*;/f//?h.l 
. A?ka@~~ .· //?cq~/"p' /s..w,(,,;..IA;-P'A-.I"~~~ oS UL3;~ 

Year roundt.-WGi'Ide' ·· 1 climatic conditions in Ari,;z.ona, Southeastern 
. . ' i ' t -· · 

i 

california and ~ We~tern baJP 04: New Mexico has, in the last tew 

years attracted many people'WtJio ,·.uJ!'e desireous of moteeconcbal,)' 
, i . I . 

c;omfortable and 14.'sure living. Industry has also continued th(i3 . 
;1 ALI Pi71.' " 1i1"~ . 10 . 

trend with its severalfelectroniC'-Pla,nts etc. What o~ce was pr.-
:. ;;,.~cl ,. 

#fl4fi"':# marily an agricultural ~ is now giving way to the many 
" 

industries , .. ailln ay. being moved to the ar~a anQ, the peQple,--
' . . '/. . /1111114 /lM/'e" /;jd;~;'.llj~//~;'~vllJl': . . . 

'employee )I,esources.-.t Those persons inthe'know"~on ,IJ;#IPY;##.:nlatter s 

of city grewthtake ~ very opt i~ls~ic vie~1J ot the future for mapy , 
. . ,411:1f,~:;:1f~;"I;M~///1 .y ,UFl! J1hll--..f'NH #? .I"'//I/)./'l" 

years to come. /~trnV.se .* i!t. ... ~.J.?#M. ·~· . fI~/~/')',,~ni:;'/ h,?8m·zj~-/)':4~/,~~/~-t1t~ - .~ 
.. .. ._ /F~e'/'''/ . W//~ . .' ,.. .. '''''''' 

The state of Arizona 4as but"' one cement plant with an annual 

production of 2A millionQarre1s~j The location of csment plants 
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. cm.rbntly supplying the required demand in the state ofAri~Q~are 
·f)"jJ1 ",~JJ k'b~lk~ /­

indicated on the ~n(l+uded 'map. Shipments coming Intothei Statevare ' 

visible on the tieins and highways • 
. \ 

! . .. . ,, ' 

Another cement plant in Arj,zQna is definitely a"must" and 
' I 

promis,es to be a profi tableventnre tor the orgaiulzatien ! wi t;h '. 

sufficient.foresightf0r the industry and its .potentials. 

J='=::~#I# " ,#/##*fi."ti*",###fH#II'4JI,,1H#HN<Jft'##I#I#N#*#1f# I" t 

"'1141'111# 
Arizona geology dti>e~Jlot exhiblt widespread sedi.mentarYfor­

$ementplant locations are therefQre . .1imited • 
.mations applicable to the manufacture of c\ementJ:YMoreover, the lack 

ot ' ~.l1el,power· and transportation ta~ilj,;ties place still 'further 
. ". ". /",," . 

restrictions on the plantlecation because of the excessive expenditu:e 
. .- ..... .... . Mt!w 

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

o. ()ca. S .. ~ iE)n~. when the require .. d f .a. Ciliti. es ,>are available o~ itM. , ~ 
. .. tt;11I6huii1J . 'i . " •.... • . . '" ' A4d~~/l'e 

• property suppIy·~the raw materials for cement manufactur~~~ .' ' ~-1;; 

t·i=_lar ly when .the p:,-"operty enhances .a&, .exce.Il .. en tgrad.e i of SUC? / ' 
• '$ ne~/'JliQ~/:,,~~j'h$ ~~J-;~ I'd/~ .~h.:7~#~ /:b/~/~'~' 

raw mate;r~llJl#a. , ,. '. ' .... L . ',... S 

RA!'6fti#~/Hfb"'~- .. ~.~.~. ;,!!!/t!~7(G6' ~pl'{Se Q~ n. AtftJ//()~w#1i .. . 
PROPERTY and OWNERSHIP 

TWo mineral properties of concern have been"unitized" as one 

package because of their adjacent position. and close rela t ionship 

of their end products. HaiglersLimestone-Shale acreage bears the 
" " , , 

major importance while Ligiexs Marble-Limestone acreage has second~ry 

importance to the manufacture ef cement but in its own light of 
if Dilrtll:; 

,Marble production 4: t b80lS pr imeimportance. 

Both properties are held by Placer Claim :it.lbght of lecatlon, 

having been claimed prior to the '#I#H#'#1ifi.~#UYl Minerals Leasing 

Act of August I), 1954, and by state or Government Leases. All 
be 

cla1m~_lto ownersh~~.tare valid, ap~ can"re,a.qily cl1ecked Iegalwjse. 
71/ /1"1'1 HI-k6N/~,P/er~d~ I"r,f~/?1//;'t!I/'"f ~I// ~"I-IfA ;~b~,I, 

The owners areMr .A. c. Hcbg!er, PhoenIx ,Ar izona, and Mr. 

B. Ligier, Dragoon, Arizona. ~fi.iI' iee; · Bi daCiilo, He: Biht::d:O" 
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;Pljl4l§~"t!!l'4'lr ~&J?'P)i./II'/tJr,.;t~~k~/?~3"~ 
4 {g//~hl;Hi~jz~ ' '"',' . 
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wrlter has personally checked ~ 
.'.' 

by a physical examinat.ion of the properties IPlllflli,#HI#l/flfand can 
, rhe 

theretc>revouch for ~ validity. 

H8~4g~les=:::£;JalHfSt:cm.i ...sha-ie aer eage ~ G'ompr ise s the ltrga-l-l-:t-jl-.i:-$e~~-!bed 
.'. " ~ .. , ,." , ; 

An tflddendum between maps L and ~. provide the legal dis­

gl' ,iptlons e>t the Haigler Limstone-Shale acreage (2220 acres) and 
, ' 

Ligiers Marble-Limestone acreage (UfIJD) acres). The propel"t1$$ >~re 
;", '. '," 

, . I" " ~ 

LOCATION and FACILITIES 
"j",',: ,' ,,' ,', 

~ ~ ;, 

The limestone-shale-marble deposit~ l-ie two miles . eastot Dragoon 

which l . .n.turn is sixty-ti ve miles southeaster ly from TUcson and 

>twenty-five miles southwesterly of Wilcox, both towns being on e. 
INIH'fIlIJ/iitit/ major u. S. highways connecting one town witll,~he other. 

the old portion of / . . 
Drago0n itself is on"State Highway 86, well maintained however. 

The .Tucson-El paso Branch of the Southern Pacific Raialroad 

passes throught the property. 
El Paso Gas and Electic companys/ 

#./24 and 30 inch natural gas lines from Texas to California 
P',;?a/ -;t.."t/If/ 

passthr,ough the property as does a 66,000 volt R. E. A. transmission 

line. 

~Hf . i'·'.'·." ~ Culinary water is presently' available at Dragoon~alarger 
-/lIrlhv~;s~f #,y~ .>' ~~~4.,"",~., 

. wt,iter ~~P'pl.y coul,~~e~jM.eloped" sulph~ SpringsValley._t~jJ £~-'b "" 
;;'tl!clllItll$1/: i1/:j!~~Zrep~/J' ~V/Q~ /~.rtPd d,/'ci;J 3 /t!>¥~t'/,(t'f~:/,/~ ~)"" 
'-y;,/, h;;)dM '6"",;;, ~/<~'~/-:5 •. 

local and long dis1iance telephone service through the Bmison 

exchange is available fDam all points in the Dragoon area. 

Am.ple\ label'" would become available from, Benson, Wilcox and Dragoon. 



~j~ .~~' '~. '. ' .~. '.~ ~ ' ,~ .~ 
'~'~~. '~" .. · It is apparent , that no large expenditur,es tor i ta.cilities , ~ ~ ' ~. \ ".' J I/. . , ,~~ . "; ~lJlHlT /,/q"rr 
~ . ~ <~~OUld be required tor establis~ent 0'1 thisY"enterprise of , a eemea-t 

;r~~,1 ' .. on .this dSPG)slt • 

. ~ ~ ~ . . GEotoGy e 
II . ~ ~ EX9spt :f0rs small area of Qua:llernary sand and grue! l~ lQe " 

- 4 - . 

,~ ~ .~ .. gap .. between. t ... h., ... . e ... . c, .. , u .. ri.n.,' ... l .. . s.,on ·.a.i .llS.' and .,.tll.e DragGen M(!Hlntains, ~-' L _ 

't;). ~ ~ , " · L .. ~;I';; :i1-{' .., 
~ . ~ , .~ pr@pj9r:.t~r's ..-t::nha~'e~;t;he ' Carbon~tereous ~edim.ents.which outCl'0P abundantly ' 

' .. ~ ~ ,,-~1 overmuch- $'1' the, pro .. p.' erti. In :,.particular, the :EscabrQas limestone 
~~ ~~. , ' 

~~,~iS' almost 'of 100%puri ty, and is , e.reditedwi th:~ thickness 0'1 some 

~ . ~. ~no teet.but apperent,'tl l.s much thioker in, this area. . . 

~ '~1 ",p~rtions 0'1 tP~i$iJcabrosalim~st0neme!llb~ . of the Carboniferous 
~ ~ ~ . ' t.. ,:f" , , ' .:SY'-4f#/, lenh .. '. - . ' , for 

, , ~, ~ . ~sediments hav·ebeen~!~~blized. This .-is ~ p , ' - ly .true. #j · t ,he 

~ , '~ ~western port;on "t t,~,.:!fLigier - property which iscurr~ntly- under 
~ ~ ~ _ . . f~r-1..ts-,-terr~Ui),. an.d_. s-lab ,cpl'-oduct~ ' . ' 0 , . 

~ .. ~, ,~rOduct10n'(by -~ •. Ligier·lI4IkJj/l£ , J)£?tJ~U , ( ,1 

':-.-~ ~ The ' limestone member is exceptiena llyt~e~ trom alteratien 
.~~ . ~ . . . , . 

~. . ~~and s~licificationa'.d: as indicated, by the analysis 0'1 the samples 

,~ ~. ~ til ken 'i~":~la t1:v ely :r~.. ,,~: 8n~ojher ~et~ iments to Asman t menll-
~ ~ . ~. _ ' '';:;;;~; ~'/"If ". .. .. ' 
~~~~agturesuch as magn~;~' ~,~,VsQipl'U"1esetc. - The analysis ef samples 

'\ ~ ~ is separately provi'd~·d '''t~ ' the appendi Je of this report ... 

\ " ' 

~. 
'~< 
~:j ', .. _, 

''; 

' . , 'c' ':cit: - '.. ". . .' ... .... ' '!PJ .it:efIIN 1.:11 
One quarter mileD'orth of ' the railroad 1;8e' limestone outcrops 

, "" , ~.'.i ' . ' 

above the valley grave.ls and )rises quite rapidly exposing approllimately 

·400 ,· vertiea 1 teet of ~imestonewhich dips 30 te 15 degrees to the 

north. ' 

'l'ennage-wise, there is little deubt that sufficient material 

exists wi thin ' the property lim-its to ' previde a piant 'Ie)']: many years • 

• The exposures a lone on three quarter~otseeti()n 15, closest .to, t~~ : , 
" .' . ' ..... tJ, "Il'.r-A ,: / vi: " ,I. 

railroad, contain some 4Q0 ,000 ,000 tons or approximately lA'D;-oeOEjOQO 
. I, " expesed 

barrels 0'1 cement. This volume considers only that portien>'above 
v&,r/( vertlcal dfainO'nd " . . 

vdrillhole~ IIJ:I####'I#;#Hf#~# near the gravel 

dF/N;7,t'.r;r'·/~ /..0.1 .. ~~.!' . ' /~7d ~//ft;~~ 
Ad1;/:;. . . 

-i 

, J 

..•. J ._-
' .-~ 

I 
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CLAY 

'''''#DEPOSIT 

The clay property included in the "unitization" is in the Sulphur 
over a well IBadeained 

Springs Valley, adjacent to the Railroad and nine miles ~y road frmm 
.~~ 
~ •.. ~ 
'~'~ the L1.me&t~~~p~;~~erty. 
~~ .• ".'.~ ... ~.' ... '." This ,;fJII### has been establi:~~d and partia lly developed as a 
"~ . ~. st,lj,.table admixture c lay deposit by' wide sp,aced 2" 1ifP.llil# diameter 

~' ~ r auger ho 18 s to a depth 0 f 12 -tali·t'. TiJ&'i. deV.elopemen t ~ndiea te,s .. iiii:\le 
demanded by the plant capac i~i~and its 

be determined in:any and all tests of the tota 1 

'1i, . ~aggregate in cement proa.uction. The , occurance of this material lies 

~ ~ lill.;a n ane ien.t"<\ry Ie ke .11l.;'Sujlphur Springs VaHey. ( SeellifaPI 

.~ .~,{ 

~t~ MARBLE. DEPOSIT " 

I . 
L.bgiers .marble deposit contains white and varied colored 

• marble 61 exceptional qua lity ,/heing compared tlbth the l' inest from 
'\ /' ; . 

• 

Italy and\is so written up in some of ,the Trade Journals. Lack of 
\, 

\ 

funds prevents Mr. Ligier .-from expanding his present limited op~. 
, / 

eration of tarrazo. / 
", . / 

. / 
with proper equipment and qaarry knowledge, production of this 

I 
• I / • \ 

property for its marble promises; to be\ a very profitab.le venture. 

A rough estimate of 'Jqo,ooo for the necessary equipmerl\t and op-
'. \ 

erating capital/would be required to put the property oil, filM; a 
/ 

haa6\solllely paying basis. The market is nation-wide. 

Mr. Lilier has many inquires for products of various eJze.s 
\ \ \ 

for home and office construct\ion and furnitureapplications:\ All 
/' \ \ . 

I ' 

in all,/8 nice industry could be available here • 

.. ;~.5 ,/'/'/,I<'tP& ,y~t' "hi ~#/t: ~//,,;/ ~///L'..,/lh& ~~'/l)'(/d;j'.l 
t'pilc/t ,$)tJi/lc! t~d{/b-,,.~/;YJ"h1fl)!J ~t"/.TlI-'61-~ :lde/~~JI;;f,./9i-;//// .&/;~~ 
'Tl/'o0':,£r/~ e.~~;f;11~74.·~ 74? /q ". 

Q 
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MllttK& I ;r , . / 

expensi ve tiJt'IIJi J~' ;.'l-+_-I ___ . ____ ---

NoVmining problem Ht involved and the operation cam be complet'ed 
To illustrate the simplicltyand 

by the deapest method possible. As a matter of suggestion,trans­
from quarry to 

l?~rta tien " the plant can be byconveyolfsyatem since the mo~t logical 

~~1l~~~;,jk)!:#i;hW."2 corMfof 8~Etion . 1:1J~1:?£~_ .. 
Thtilimestone is ,11'; g:f' BRiI,!"§¢H.A. chara'cter, being tra".,c". tured sut-

, 'i 'rpl'll! Il-qll/lltf, ~ " . , 

ficiently to permit good fragmentation by inexpensive blasting methods, 
/. 

con.se quently bearing a direct relation to an inexpensive production. 

ESTIruL~TED COSTS AND PROFITS 

The writer does not profess to be absoll:1tly right, OD the follcawing 
h4ilil"t! "den 1##/11H,,'1I #l-'tP J;/lJt>IP';;;I; d/;h'fiJ/l~ ji~aS61 . 

presentation of the cost and pro~it figures~but they w-i~+- be indicative· 
I ij,'/q/q' 

caf same. 

A mo~t recent construction cost figure as provided by one of the 

leading manufacturers of such equipment indicates that al million and 

a half barrel annual capacity plantf/l#fI.##IJ'IJ# can be estimated at 

.~O a barrel, or approximately $~OOO ,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 ba~rel capacity would appraoch $ 9,,000,000 • 
... ,~ /( '. _ _ ,,,.",' ... ,~~' :_:' ·;/.l' ~:/"',":;' . 

operating costs are 'extremely difficult to obtain but 'indications 
. ~ . / ~_ I \';- - - . ':, ; 

., are 1ihat $2.50 per ,barrall t'or mining,' tl'eatment, overhead, +nterest 
,~}~ ! ~: ~/ . t ' j;~~- f ;' -'· ... ::7- . . ;, - ", ';~ { '~, 10" 

'0.·.~tc;\ i. s 'w. ell 8b .•. o.v.e ano ... p. eratl .. ng cos. t .... fort./h1s property ... ;,/ .....• i?tU" ti?/n. 1/1/"Jf 
Q~~t- ;:tJI,,/q"htfr'f;r~4"q' 4" deH~ Q?~'/"/;A... ...... . 

. <(Ccurrent PE~.~E!~ a barrel o~.ceme.ntFoB ~s$4. 50~~k08'oIIlI._!!· ':iP!tIoly 

A pro;it of--·i;.oo pe~~ indica~ Th~e pc>s~si&le 
....-

• t 

profit could possibly return the capital investment wi thin a three 

year period. 
' . 
• 

One needs only to review Moodys Index on Cemen t plants to rea lize 

the earning capacitjes of ~his industry. 
• ,yo, t 

1 ,', it . , __ ".'! /~ <,' / ~ 
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LEGEND 

Set/l;"el1;'a~.Y Rocks 
C:=l qls - Qualernal'Y San~ g.nlJ/e~ cO/l!/loh7t?l1:7le. 
c::=J f(c - Cre;'aceous -Slulej Sands/o",,,?,, L/~.5'/o/7e. 
c::::J Cdr - C6'l"bon//el'(){N -l?edWg// t I'elaled L//7Je.>Io/7~s. 
c:::J Oc -OI't//vicla/7-Abn;o {l'eltFleci Lime,s'!ones. 
c::J ScI; - A"./recln SChis/ 

L'gl1eous /?oc/(:L 
c=:J Tkv - !er;'/ary VO!c.r/JIC /'ocks 
c::J KgI' - cr~/aceot/.s Gl"d/?;/"l mC)/uQ/7ik, ek. 
C:::::J GI' - P".e-{'ah7.b.nal7 Grall/Ie. 

!VOTE 

The geolog/ca/ in/or/71C1fio/l has flee/? 
l-/l:7ceq :11"0/ 71 III Geolo.fic Map of file Si-a/r; 
of Arl'.zol7a~ ?1"9~t!9".ed .by fhe A,.i",ona B/.//'u/.( 
of MInes /n coo,Perqho/l w/t! tI. s. 6eol SUI: 

Scale -//~8mt'. 

R£Miel"l/z 
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'LEGEND'! ;' 
, , JemiHel?rtJtJ-r Hoelr, , < ' 
t::=J qls - quale,.""I'Y .ta,,~ gnlltl4 CCWpl#A1,....,k 
c::=J He - Cnr;ceom-J'N/e •. .t"Hd'4~ .I.,;,;wItNM. 
t:::J ell,. -C,,,DD"''k,.tw.t -lleti/Nillll NI,letIkml!'S'~ 
c:::J 06 "O""iY/CMI1-AIJI'/;tJ 11'e1,ktlllme.rroMS. 
t::::::J scI -A,./reHl ,sdhitl. "~ '. , ' 

, .' ~Oll.l Rocks 
t::::J Tk.- ~ le,.rla,.y Y.f"",c I'OCks '. , 
c::JK~,. - t>,. .. t"ceous GIW,wA:, HrmIUW"R. eA:'. 
c::J is,. -"""('lmb,,,, G,.ihile.", ;', '. 
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