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UNITED STATES 
DEPAWJ}IENT OF THE INTiBRIOR 


Defense Minerals. Exploration. Administration 


OFFICIAL LOCKET FILE 14EA NO.____ 


Application (eed	 . .	 .	 (Terminated	 not Certified 


('rtdr 
(After . dispositior, delete


.	 .	 (Cancelled 
.	 (Terminated	 Certified 


items not applicable) (Royalty Agreement 


This .s the official contract file containing all official records of 
the proj ect.	 The records contained in the files are checked and . are arranged in 
this order: 


Left Side Rght Side 


Interim RoyaltyAudits	 .. .	 Project summaxy 	 .	 •&	 . 


Reports of Royalty Review Work completed analysis	 ... 
Certification of Discovezy	 .:	 • All other niaterial is filed in 
Certificate : of .Audit (Final) .	 .	 chronological order with corre.. 
interim Audit(s)	 .	 . • •	 spondence including the tollowing 
Report of Revifw 	 .	 .	 .	 .	 . .	 reports as checked:. 
Termination Notice or Agreement .	 :	 .	 . 
Recision Notice Final Field Team Report (Tab) 
Assignment of Contract	 . .;.	 .	 . Operator's Final Report 
Contract Amendments (latest on (2R)	 Interim Reports. .. 


top)	 i (2R)	 Operator' s monthly reports and all 
Contracts with all exhibits and attachments (latest on top) 


annexes	 .	 .•	 .	 .	 .	 .	 .	 .	 . .	 .	 .	 On .-site Exam Report(s). (Tab) 
Owner's Consent to Lien (!&)	 Settlement Sheets 
Subordination Agreement 


•t_.Lpes and assignments of leases .	 .	 .	 f.. .	 •:	 . 
.lication and attachments


. 


(3)	 Envelope for 1TapS.	 .	 .	 ..• ..	 .	 ...	 ..	 .	 ..	 .	 .	 .	 . 


When the volume of records is expected to warrant additional folders, 
or when convenience of reference warrants separate folders for certain, records, 
they should be set up in this order: 	 . .. .	 .	 : 


Left Side Right Side 


Folder No. 2:	 (In chron. order) . Operator's Sómi-Annual Report for Certified 
Interim Summary . Reports by Proj ect, Field Team Interim Reports, Operator' s 


W. 0.	 gineers Monthly Report with transmittal, narrative, 
maps, and Field Team . review, 


Folder No. 3: . Maps	 (Use pocket folder or envelope.	 Fold lnapá with title block out •	 .	 .	 and show reference to related document. or cOrrespondence,)....... 
Folder No, 1	 Settlement Sheets .	 . 


Folder No, S:	 Drill Logs .
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;)M1NERAL LEASE 


1rirsI-EEç, made this the 2Lth day f September, 
1956, btween Fowikes B rothers, a Partnership c omposed of 
Edwin Fowlkes of Brewster County, lexas, and J. M. FOwjk€ 5 of 
Presidio County, Texas, 


and The Texas and P&cifi Railway Corn .-
pany, a corporation created by and existing by virtue of Acts of 
Congress of the United States, with offices in Dallas, Texas, 
acting herein by and through its Vice-president and with the 
attestatIon of its Secretary and pursuant to a r esolution made 
and passed by its Board of Directors authorizing this lease, 
as Lessor, (whether one or more) with Trans-pecos Minerals, 


inc. 
of NuecesCounty, Texas, with offices at Robstown, Nueces County, 
Texas, acting herein by arid through its President and with the 
attestatjn of its Secretary and pursuant to a 


re solution made 
and passed by Its Board of Directors authorizing this lease and 


Lessee, witxesseth: 


I. 


essor does by these presents lease and demise unto 
Lessee the f011owina described Property, to-wit: 


Bing six hundred and forty (6o) acres of land in Presidio County, Texas, de scribed as Section Seventy_one (71), Block 3-5, 
Cer tificate SOS, Abstract 3862, 


1) & W Railway Survey, Presidio County, Texas; 


Said lease Uon the fo llowing term arid COnditions: 


1. Lessee agrees to make a detailed 
geo logical study 


of the land 1thi ninety (90) days and on or before the expira-


tion of thirt, (30) 
days thereafter file an appropriate appli-


cation with te Department of interior, Defense inerals Expior.-- atlon A
drn1n1srat Ion, for governent participai0 in the 


explor .-- 
atjo of such tract and thereafter to conduct 


SUCh exploration 
accor1ing to the schedules set forth in the Defense 


Minerals Ex-
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2. 


ploration Administration contract; thereafter shoulc there be 


approval of the tract for mining by Defense Mi;ierals Exploratjor 


Administration, Lessee agrees within sixty (SO) days after such 


approval to file with the Atomic Energy ComrLssjon an application 


for permission to mine ore from the premises, Upon receipt of 


approval from such authority to mine from Atomic Energy Commis-
sion and such other agencies of the United States Government 
as may be necessary to lawfully mine the premises, Lessee agrees 


to commence and Continuously prosecute mining operations without 


interruption of more than ninety (90) days subject to tie terms 
of Paragraph VII hereof. 


2. Lessor hp r p h,	 r+c	 1	 4	 - 


unto, the Lessee the above described tract of land for the purpose 


of investigating, exploring, prospecting, drilling, mining, pro-


ducing, storing, saving, treating, t ransporting, owning and sell-
ing all minerals in and under the premises. 


3. Lessee shall have the . right to build roads, power 
s t a tions,.teiephone lines, l aboratories, shafts, drifts or stope5 
arid all other structures thereon or thereunder in order to pro-
duce and mine 'the minerals from the premises and shall have the 


further right to provide housing for its employees upon the pre-
mises.


Lj. This lease shall remain in force for a term of 


Ten	 years from the date hereof, arid so long thereafter as 
ore, metal or non—metallic minerals shall be mined from said 


land in paying quantities, but shall be subject to forfeiture 


or termination at any time, as hereinafter provided, for the 


breach of a-iy of the covenants hereof by Lessee. If ore, metals, 
- or non .-metaljc minerals are not being mined from said land in 
paying quantities at the expiration date of the primary term, then 
this lease shall automatically terminate, and Lessee shall ex-


ecute and dliver to Lessor a recordable release thereof. 
5. It is speciflcaJiy agreed between the parties hereto that this 


lease does not cover or include oil or gas. 


- .	 _____ -	 1_____	 .	 --


-___







_____	 ____	 -- -


3. 
II. 


The royalties tobe paid by the Lessee to the Lessor 


shall be on a sliding scale based upon a percentage of the net 


smelter returns per ton of ore so calculated as.to include trans-


portation costs from mine portal to the smelter. Said sliding 


scal.e is as follows: 


$	 6.00 per ton or	 less 5 
;$	 7,00 to $ 10.00 6 % 
:$	 11.00 to $ 30.00 7 % 
$ 31.00 to $	 0.00 10 % 
$ 51.00 to $100.00 l2% 
$101.00 to $200.00 15 % 
$201.00 to $300.00 and over 20 %


This royalty scale shall not apply to oil, gas or uranium. 


III. 


Lessee shall have free use of water and coal, if any, 


from said land for all operations hereunder, however, Lessor 


makes no warranty or representation concerning the availability 


or sufficiency of any of said commodities. 


lv. 


Lessee agrees, during the primary psriod of this 


lease, to conduct a core-drilling program upon the premises 


taking such cores to hold depths horizontally, on inclines or 


perpendicularly to the surface as may be advisable and as de-


termined by Lessee's consultants. Lessor shall at all times 


have access to the assays of such cores as well as the records 


and results of exploration or mining operations upon the premises. 


Lessee, at its own expense and cost, agrees to main-


tain an insurance policy or policies -in effect during the term 
of this lease indemnifying Lessors against any legal or lawful 


claim Of the public against it with limits of Fifty Thousand and 


NO/i00 Dollars ($O,000.00) and Oe Hundred Thosand and NO/lO0 


Dollars ($100,000.00) as defined by current underwriting prac-


tices.


•	 L 
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V. 


During the primary period of this lease, Lessee 


may, at ts option for experimental purposes mined sell any 


ores rrom dumps or excavations from the premises, paying to Les-


30r royalties therefor upon the prices and percentages determined 


by the cheule et out ir Paragraph U hereof. 


vi. 


Lessee shall have the right at any time during or 


• within six (6) mo:ths after the expiration of this lease to re-


move all property and fixtures placed by Lessee upon said land. 


VII. 


Lessee agrees to mine the premises for hard minerals 


durina the term of this lease, however, when mining opera-


tions are delayed or interrupted by storm, flood or other act 


of God, fire, explosion, rebellion, insurrection, riot, strikes, 


differences with workmen, economic unsoundness in mining oper-


ations in the Judgment of Lessee, failure of carriers to trans-


port or furnish facilities for transportation, or 'the result 


of some ord:r., requisition or necessity of the government, or 


inability of, Lessee to secure adequate workmen t s compensation 


insurance coverage, or as a result of any cause whatsoever be-


yond the control of Lessee, the time of delay will not be counted 


against Less?e, anything in this lease to the contrary notwith-


standing. All express or implied covenants of this lease shall 


be subject to all Federal and State laws, Executive orders, rules 


and regulations, and this lease shall not be terminated, in whole 


or in part, ror Lessee be held liable in damages for failure to 


comply therewith, if failure is the result of, or compliance 


is prevented by any such law, order, rule or regulation, and 


during the primary term hereof the Lessee shall pay as a rental 


for delay in any operation hereunder the sum of Two Dollars 


($2.00) per acre per year to the Lessors, as their interest may 


appear.
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Vi". 


Lesee may,.. at its option, mine and sell any uranium 


ores including deposits of minerals from which thorium, uranium, 


titanium and radioactive elements or their isotopes higher than 


uranium in the periodic table can be refined or produced, as well 


as all deposits from which there can be refined or' produced other 


substancescapable of the production of nuclear fission, or 


the release of atomic energy, and to pay to Lessor therefor the 


fol1owin sliding scale royalties determined by the assays of 


the ores of	 or like oxides of radioactive elements to-wit: 


Less than	 .3 % 


	


.3	 to	 .35%	 5% 


	


.35	 to	 .L.5%	 .6 % 


.L5	 to	 .55%	 7 % 


	


.55	 to	 .65%	 8 % 


	


.65	 to	 .75%	 9% 


	


.75	 to	 .85%	 10 % 


	


.85	 to	 .95%	 11 % 


	


.95	 to	 1.50%	 12 % 


	


1.50	 to	 2.50%	 13 % 


	


2.50	 to	 3.50%	 lL. % 


	


3,50 	 to	 L.5O%	 15 % 


	


L1.50	 to	 5.50%	 16 % 


	


5.50 	 to	 6.50%	 17 % 


	


6.50	 to	 7.50%	 18 % 


	


7.50	 to	 8.50%	 19 % 


	


8 . 50	 to	 9.50%	 20 % 


	


9.50	 and over	 21 % 


Lessor shall be paid the foregoing applicable royalty 


percentages 3f the field market price at the mine, excluding 


allowances for transportation and development, bonus payments 


and premiums, as paid by the. Atomic Energy Commission or other 


government authori ged agency or mill; but in no event shall. 
Lessee be required to establish or to petition of the Atomic 
Energy Commission or any representative thereof or any political 
agency of the government, a buying station, custom milling con-


tract or other government agency designed arrangement for stor-


ing or stock-çiling such crude ores. Lessee agrees to report 


all such discbveries of radioactive substances to Lessor and 


Lessor may, ii the event Lessee declines this option, mine td 
market same provided such operation does not interfere with 
Lessee's established mining operations.
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lx. 


If said Lessor owns a less interest in the above des-


cribed land than the entire and undivided fee simple estate or 


no interest therein, then the. royalties herein provided for 


shall be paid the said Lessor only in proportion which Lessor's 


interest, if any, bears to the whole and undivided fee. 


x. 


If the estate of either party hereto is assigned (and 


the privilege of assigning in whole or in part is expressly 


allowed) the covenants hereof shall extend to their heirs, ex-


ecutors, administrators, successors,, or assigns, but no change 


in the ownership of the land or assignment of royalties shall 


be binding on the Lessee until after the Lessee has been fur-


nished with a written transfer or assignment, or a certified 


copy thereof; and it is hereby agreed that in the event this 


lease shall be assigned as to a part or as to parts of the abe 


described lands and assignee or assignees of such part or parts 


shall fail; or ' make default in the payment of the proportionate 


part of th royalties due from him or them, such default shall 


not operate to defeat or affect this lease so far as it covers a 


part or parts of said land upon which the said Lessee or any - 


signees thereof shall make due payment of said royalties. 


xl. 


in the event Lessor considers that Lessee. has not com-


plied with all its obligations hereunder, both express and im-


plied, befre production has been secured or after production 


has been seured, Lessor shall notify Lessee. in writing, setting 


out specifially in what respects Lessee has breached this con-


tract. Lessee shall then have sixty (60) days after receipt of 


said noticewithin which to meet or coence to meet all or any 


part of the'breaches alleged by Lessor. The service of said 


notice shall be precedent to the bringing of any action by Lessor
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on said lease for any cause, and no such action shall be brougit 
until 4helapse of sixty (60) days after service of such notice 


on Lessee. Neiher the service of said notice nor the doing of 


any acts by Lessee aimed to meet all or any of the alleged breaches 


shall be deemed an admission or presumption that Lessee has failed 


to prform all its obligations hereunder. 


xi'. 


1.essee shall have the right at any time to redeem for 
Lessor by payment ny mortgages, taxes or other liens or inter-
est and other charges on the above described lands	 in the event 
of default of payment by Lessor and be subrogated to the rights 
of the holder thereof and to deduct amounts so paid from royal-
ties or other payments due or which may become due under this 
lease.


Xiii. 
In order to reduce t ransportation Costs of ores shipped 


fromthis pr operty, Lessee may, at its oPti on, develop Concen-
trates on or off location or by contract therefor and in so 
doing charge the actual cost per ton of concentration to the 
operation of t ransportation from mine portal to smelter and the 
royalty payments specified in Paragraph II hereof shall be there-
upon determined after deduction of the concentration and trans-
portation charges.


)(IV. 


Lessor agrees to execute such subordination or consent 
to lien agreement in favor of.the United States of America as 


may be required by the Department of interior, Defense Minerals 
Exploration Administration in 


the course of a Joint exploratb n 
by such agenc and Lessee or its assigns. 


in Witness Whereof, the parties hereto have caused 
these presents to be executed as shown below by tt respective 
officers acting in their duly authorized capacity as officers 


*	 .-
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whose name Is subscribed to the foregoing instrument, and ack.. 
nowiedged to me that he executed the same for the purposes and 


•	 consideration therein expressed and in the capacity therein 
stated.


GIVEN UNDER MY RAND AND SEAL OF OFF I CE, Th I s the 
day of &apt.mbep-, 19f6. 


F orman C	


Cvufl


NO	 PUBL 


THE STATE	 TEXAS, 


COUNTY OF PRESIDIO. 


BEFORE ME, THE UNLERS 
sonally appeared 2. M. Fowikes, 
whose name is subscribed to the 
nowledged toi* that he executed 
consideration therein expressed 
stated,


IGNED AIJTHc*UTY, on t his day per-. 
kow to me to be the person 
foregoing instrument, and ack-
the same for the purposes and 
and in the capacity therein 


GIVE N UNDER MY HAND AND SEAL OF OFF iCE, 
day of £eptnhu, 1956-


Norman C. Dav, Noto 
in and for Pr.3dj0


This th ____ 


THE STATE OF TEXAS, 


COUNTY OF DALLAS. 


BEFORE ME, TH UJ DER5IGNED ALJrHCRITY, on this day per-sonally appeared _________________________, Vic e-president, 
known to me to be_tlçtjrson and fficer who'e name is subs-
cribed to the foregoing instrumçit and acknowledged to me that the same was the act of the saicUçTexas and Pacific Railway 
Company, a corporation and that he executed the same as the act of such corporation for the ptposes and consideration therein expressed, and in the capacity therein stated. 


GIVEN UNDER MY RAND AND SEAL OF OFF I CE, T hi s the ____ day of .étt.b eP , 1956.
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McIOROF UID 


l0. 


TH ST.ATY CT T!XM,	 I 
cXJNTY. c wzi. 


BEFE 1, TItRJD$1GNED ALTFHITY, on this day per-
sonally appeared Herman 0. Wood, President, knot to me to be 
the person and officer whos nama is subscrlbad to the fore-
going initrmsnt and acknowledged to me that the sine was the 
act of the said Trans-Pecos Minerals, Inc., a corporation and 
that he executed the same as the act of such corporation for 
the purposes and consideration therein expressed, and in the 
capacity therein stated. 


GIVEN UNDER MY HAND AND SEAL OF OFF IC, This the - 
day of September, l96. 


,.i 
i'4s 
fiY'i


"S (tzz. '431& 
4 ?;


-s'---
iE'.1uiEil 


THE STATE OF TEXAS 
ODUNTY Or. P1DLO f I, DElLA EOIID, Cc	 Cisek	 d t*. seW isety, do b 
eastify that the foregoing iastrumt of wv*	 *4th l esrtlflcst oS $1t: was t'Ssd 
for record 1* my office on ths.Zdiiy of 	 D., &LZ atl1i1L,..oc,oa 


.dolj recorded the _L_day of— ML4A. D	 7ssJJ)jA o'clock 
14 --------------------•----------- Davd R.eo, of said Com, in 


Val. -_
WITN88my band and the seal of offIcs sti'y ssb Marf Texas. 


Dst,	 -- ___ ___ 


________________________________________________ _____ 	 = -	 --.. .- .......
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DMEA 


24 1957\ 
TflALS 


UNITED STATES 
DEPARTMENT OF THE INTE 


DEFENSE MINERALS EXPLORATION ADM1NIST 


Box 431 
Joplin, Miseouri 


D.M.E.A. Operating Committee 
Department of the Interior 
Washington 25, D. C.


Re: Uranium-mercury Application 
to be filed for DMEA assistance 
on Section 71, Block G-5, 
Presidio County, Texas 


Dear Sirs:


Forwarded herewith is the original of the subject application 
as reôeived today from Trans-Pecos, Minerals, Inc., Box 191, Robstown, 
Texas. Forwarded under separate cover for eventual use there by the 
reviewers in the Geological Survey and Bureau of Mines are two copies 
of the application(excepting the photocopies retained here of the 
lengthy Geological Survey report - "Exhibit D" - which seems to have 
little direct bearing on the section 71 prospects, and which I believe 
is o.n open file available to you in Washington as it was to the Applicant 
in the Office of the State Geologist of Texas). These other tw2 copies 
of "Exhibit D" , will be mailed, however, if you so request. The fourth 
copy of the application also is being retained for eventual Field Team 
review. The Section 71 prospects are 3miles northwest of the Fresno 
(Smith & Wilson) mercui r mine(Docket DMA-2202X). 


The Applicant indicates that as soon as sample results, maps, 
and other technologic data on the prospecting becomes available, the 
neceCsary geologic justification, detailed plans, and cost estimates 
for the proposed explorations will be evidenced in an amendment to this 
Application. 


Pending receipt of all the essentia]required in the Appli-
cation, I suggest that processing in Washington be held in abeyance. 


Sincerely yours, 


Clinton C. Knox 
Executive Officer 
DNEA Field Team, Region IV 


End. 
cc: Mr. Rogoz1Butler,Robston,Tex. 


DMEA Op.Com.(2)w/c of appi. 
Mr. King,USGS,Denver 
Appl.Pend. File







Roger Crit Butler 


January 19, 195? 


Mr • Clinton C. Knox 
Executive Officer 
DNEA Field Team, Region IV 
Box 431 
Joplin, Missouri 


Dear Mr. Knox: 


I enclose four copies of the application of Trans-
Pecos Minerals, Inc. for a DNEA.exp].oratiOn project 
contract in connection with Section7l, Blo4 G-5, 
D & W Railway Survey, Presidio County, Texas. 


I will appreciate the opportunity to supplement 
this application. This filing complies with the 
provisions of our contract as shown by Exhibit "A", 
sub-paragraph number 1 of paragraph 1. 


No subordination agreement is included in this ap-
plication as Exhibit "A", paragraph fourteen provides for 
such subordination or consent to lien. 


Yours very truly, 


/s/Roger Butler 
/t/Roger Butler 


RB:ogs







UNITED SES DEPARTMENT OF THE INTER 



DEFENSE MINERALS EXPLORATION ADMINISTRATION I
Form Approved. 
Budget Bureau No. 42—R1035.2. 


MF-103

(Revised AriI 1952)


APPLKA1]ON FOR AD IN AN 


EXORTION PROJE CT, PURSUANT TO DIVIS 


1, UNDER THE DEFENSE 


JC < T OF 1950, AS AMENDED 21 
c4Q>L ?\.


Not to be filled in by applicant 
NL)iLA 


) OCket N 
Metal or Minera1 


Received ----- -'7J--------
0Estimated Cost	 ----


-	 4j4pation (Government %) --------------------


It	 7, " 4 J	 1OPLIN MO0 
.4	 '> —	 '•	 INSTRUCTIONS 


me of aicant	 State here your ful legal name, in the form 	 which you wilwish to contract, and your 
mailin a ess:	 ffice Box 


--stownTea_________________________________________________________________________________________________________ 


(b) If pther than an individual, add to your name above whether a corporation, partnership, etc., and the name of the State 
in which incorporated or otherwise organized. 


(c) If a corporation, add to above statement, titles, names and addresses of officers. 	 . . 
(d) If a partnership, add to the above statement the names and addresses of all partners. 


2. General.—Read DMEA Order 1, "Government Aid in Defense Exploration Projects," before completing this application. 
Submit , this application and all accompanying papers in quad ruplicate (four copies), with your name and address on each 
sheet of the application and on all accompanying , papers. Where sufficient space is not provided on the form for all required 
information, state it on an accompanying paper, with a reference in each case to the instruction to which it refers by number. 
Comply with all applicable instructions; or, if not applicable, so state. File the application with Defense Minerals. Exploration 
Administration, Department of the Interior, Washington .25, D. C., or with the nearest field executive officer thereof. 


3. Applicant's property rights.—(a) State the legal description of the land upon which you wish to explore, including all 
land which you possess or control that may be benefited by the exploration, and e*cluding an land or interest in land which is 
not to be included in the exploration roject contract ----- - 4d-------Fyi6O)acr------of------and 


	


'y	 (7,B---c 


	


y..	 yyJs---I 


__________________________________________________________________________ 


(b) State any mine name by which the property is known. 	 .	 . 
(c) State your interest in the land, whether owner, lessee, purchaser under contract, or otherwise 1&L$e 


(d) If you are not the owner, submit with this application a copy of the lease, contract, or other document under which 
you control the property. . 	 ,	 - 


(e) If you own the land, describe any liens or encumbrances on it 	 Qtpp.LiQabi -----------------------------


(f) If the land consists of unpatented claims, add to the description above, the book and page numbers for each recorded 
location notice. 	 .	 . ,	 ,	 . .. .	 .	 - - 


4. Physical 4escriptipn.—(a) Describe in detail any mining or exploration operations which have been or now are being 
conducted upon the land, 'including existing mine workings and production facilities. State your interest, if any, in such 
operatibns. Also describe accessibility of mine workings for examination purposes. 


(b) State past and current production and ore reserves, if any, giving quantities and grade , 
(c) Describe the geologic features of the property, including mineralization, type of depcsit (vein jedaed, etc.), and your 


reasons for wishing to explore. Illustrate with maps or sketches. Send with your as a part 
of it) any geologic or engineering i eport, assay maps, or other technologic informationypi.i may have, incating on each 
whether you require its return to you...... 	 .	 .. .	 .	 -	 '	 --c'	 - 


(d) State the facts i,j ith iespect to the accessibility of the project Access roads, distances to shipping supply and residence 


	


--	 e. points.	 .	 , .	 . 
(e) State the availability of manpower, materials, supplies, equipment, water, and power 	 ie—e 1 


- -	 -'







1	 1 5. The exploration project.—	 State the mineral or minerals for which yo	 sh to explore ----------------' ______________________ 
------- ---------- ----------------------urniva,LandiuraaJ1dcJJ1na1iar________________________________________________________________ 


(b) Describe fully the proposed work, including a map or sketch of the property showing a plan (and cross sections if needed) 
of any present mine workings, and the location of the proposed exploration work as related to such features as contacts, 
veins, ore-bearing beds, etc. 	 days 


(c) The work will start. within	 days and be completed within iO-Q-QIL'X from the date of an exploration 
project contract......... 


(d) State the operating, experience and background of the applicant with relation to the ability to carry out such explo-
ration project, and also that of the person OT persons who will supervise the operations. 


6. Estimate of costs.—Furnish a detailed estimate of the costs of 'the proposed work (you will have to use a separate sheet), 
under the following headings. Add the, totals under all headings to give the estimated total cost of the project: 


(a) Independent contracts.— (Note.—If the applicant does not intend to let any of the work to contractors, write "none" 
after this item To the extent that the work is to be contracted, do not repeat the cost of the 'contract-work in subsequent 
items.) State the cost of any proposed independent contracts for the performance of all or any part 'of the work, expressed in 
terms of units of work (such as per foot of drilling, per foot of drifting, per hour of bulldozer operations, per cubic yard 
of material moved, etc.).	 ,	 . 


(b) Labor, supervision, consultants.—Inçlude an itemized schedule of numbers, classes and rates of wages, salaries or fees 
for necessary 'labor, supervision and engineering and geological consultants.	 .,	 . ,., 


(cj) Operating 'c'nateriáls and supplies.—Fuihish an itethizéd lit ihchidirgitems ofequipment costing less than $50 each, 
and powerj wàter and fuel.	 . 


• (dL. Operaing equipment.—Furnish an itemized list of any operating equipment to be rented, purchased, or which is owned 
and will' be furnished by the Operator, with the estimated rental, purchase price, or suggested use-allowance based on present 


'value, as the case5 may be. 
(e) Rehabilitation and repairs.—Furnish a detailed list showing the cost of any necessary initial rehabilitation or repairs 


of existing buildings, installations, fixtures, and movable operating equipment, now owned by the Operator and which will be 
devoted to the exploration project. 


(f) New buildings, improvements, installations.—Furnish a detailed list showing the cost of any necessary buildings, fixed 
improvements, or installations to be purchased, installed or constructed for the benefit of the exploration project. 


(g) Miscellaneous.—Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (not 
including initial rehabilitation or repairs of the Operator's equipment), analytical work, accounting, workmen's compensation 
and employers' liability insurance, and payroll taxes. 


(h) Contingenoies —Give an estimate of any necessary allowances for contingencies not included in the costs stated above 
NOTE.—No items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or any 


other indirect costs, or 'work performed or costs incurred before the date of the contract, should be included in the 
estimate of costs.	 '	 .	 .	 '	 .. 


7. (a) Are you prepared to furnish your share of the cost of the proposed project in accordance with the regulations on 
Govenmënt participation (ec. 7, ,DMEA No. 1)? 


(b) How io you propose to furnish your share of the costs' 


Money	 Use of equipment owned by you	 Other C 


Explain in detail on acompanying paper. 


-	 - S	 CERTIFICATION	 ..	 ' .......-


The undersigned, whether as an individual, corporate officer, partner, or otherwise, both in his own behalf and acting for 
the applicant, certifies that the information set forth in this form and accompanying papers is correct and complete, to the best 
of his knowledge and belief. " 


Dated -----------.	 9..,-------------------------, 1951 


"S . " 	 ' 
''5;	 ' 	


' 	 • RAN---as -MI - 
(Apan 


ATTEST:	
,•;	


'	
By..Z--LP,---- -ic-preIide 


ELL 1FF, S ec	 a ry. 
Title 18, U. S. 'Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any depart-


ment or' agency of the United States as to uny matter within its jurisdiction. 


' S	 , 	 , U. S. GOVERNMENT'PRINTING Omc	 16-6655i-1 


/
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1FECEWED 
J'\ ¶'ECHNOLOGY 


APPLICATION FOR AID IN N EXPLORATION PROJECT 


	


PURSUANT TO DMEA ORDER 1, UNDER THE	
2 . 


DEFENSE PODUCTI ON ACT OF 1950	
1Q O 


______11JflL 


AS AMENDED; • ©CM. FOL CO 


TO: UNITED STATES DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMIN1STR.ATI( 


ITEM i. (a) Trans-Pecos Minerals, Inc., Post 
191, Robstown, Texas. 


(b) Trans-Pecos' Minerals, Inc. is a 1 
•	 .... ration of Nuecés County, Texas, wiThThffices 


and principal place of business at Robstown, 
Texas. 


Cc) The " names and addresses and titles of the 
corporation officers are: 


Herman G. Wood,. Post Office Box 191, 
Robstown, Texas, President. 


Roger Butler, Post Office Box 71, 
Robstown, Texas, Vice-president. 


Era H. Wood, 307 Ligustrum Boulevard, 
Robstown, Texas, Director. 


Zilla Elliff, Post Office_Box 191, 
Robstown, Texas, SecretaryTreasurer. 


- (€1) Not pp1lcable 


ITEM 2. CompLied with by reading DMEA Order Number 1. 


ITEM .3. Six Hundred and Forty (6L1..0) acres of' land in Pre-
•	 sidio C'.iin'ty, Texas, described as Section Seventy-


(7.), Block G-5, Certificate 505, istract 
3862, .D& W. Railway Survey, Presidio County, Texas. 


COVWJ_24 1957 
TALS	 CO


-1 


_ -j
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Lessee controls Section SIxty (60) and Sixty-two 
(62), containing twelve hundred ax eighty 
(1280) acres of land In Presidio County, Texas, 
Block G-S, Certificate 505, Abstract 3862, D & W 
Railway Survey, Presidio County, Texas, by per-
mission of the State of Texas, for a period of 
one(l) year from date August 10, 1956. This 
land . may be benefited remotely by this application 
but it is the opinion of the company that the 
Texas method of leasing public lands Is an un-
satisfactory one where the minerals Involved are 
uranium, vanadium and cinnabar. 


(b) The prospect is not named but has been re-
ferred to by the Section number. 


(c) Lessee. 


(d) See Exhibit ' IA" attached. 


Ce) Not applicable. 


(f) This land Is owned in fee by Fowlkes Bros., 
a partnership and the Texas and Pacific Rail-
way Company. Lessee applicant's lease Is of 
record in Volume 1L.7 on Page l69-l7L, of the 
Deed Records of Presidio County, Texas. 


ITEM L	 (Attached Is Exhibit tTBt). The aerial photographic 
map of the area Is described. In Exhibit "C', a 
letter from a geologist, Carl R. Cheif, to..Mr. 
Herman i/Jood of Trans-Pecos Minerals, Inc. 


(a) No mining operations are now being conducted 
upon the land. No active exploration opera-
tions are now being conducted upon the land, 
however, geologic studies are being conducted 
and have been completed as a preliminary to 
the presentation of thIs application. 


The records and evidence of exploratory opera-
tions which have been conducted, i.e. trenching, 
and scintilation are accessible on location. 


(b). None. 


(c) The geologic features of the property are best 
described in the unpublished report of George 
A. Thompson, Jr. in the study entitled
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3. 
,	 /	 e. 


e'f7


	


	 "Structural Geology of the Terlingual Quick-
ø	 silver District, Texas", attached here as •fr .4. . Exhibit . ttD ht . Thetopographic maps attached 


—1r r	 a, Exhibit)'.E". support the aerial photo-
/	 '( t	 graphic map. ,Exhibit "F" shows the relation 


of the carnotite to the.,boundaries of the 
tract. 


The reasons for the exploration' are: 


(a)	 The	 location of a thickly, bedded deposit 
i.e.	 in excess of	 seven (7)	 feet of car-
notite and vanadium oxide in rather wide 
spread occurrence upon Section 71. 


(d) The prospect	 lies three and one-half (.3 1/2) 
miles North Northwest of the Smith mine as 
shown on Exhibit "B", an aerial photograph 
of the Solitario area.	 Tle	 prospect	 is acces-
sible from Alpine, Texas.,	 thence to Study 
Butte, thence to La. Jitas, thence to the Smith 
mine and along, the La .Jitas	 Marf a Stagecoach 
road, '.a total distance Irom Alpine, Texas,	 of 
one hundred and thirty-one (131) miles along 
the route described. 	 The prospect is fifty-four 
(SLt.) miles from a railway terminal at Presidio, 
Texas. 


(e) Manpower is available as skilled, 	 semi-skilled, 
and, ordinary labor fromAlpine to Presidio to 
Marfa, Texas.	 Materials are available through 
mining supply houses at El Paso, Texas. Sup-
plies are available through Alpine and 'El Paso, 
Texas.	 Equipment is available through El Paso, 
Texas. . Water for diamond core drilling and 
mining is available within two (2) miles from 
the	 location.	 E1ectrical.power,is available 
at Terlingua, Texas 	 or portable power is: avail-
able at the prospect. 


ITEM	 .	 (a) Uranium and Mercury. 


(b) See Exhibit "C".	 Trans-Pecos Minerals,	 Inc. 
proposes.to explore Section 71 and 	 its reasons 
are summd 'up in the report of.Mr. Carl R. Cheif, 
attached 'here a	 Exhibit "C".	 The thickness
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of the bedded deposits and the wide spread 
occurrence of uranium, vanadium and cinna-
bar make the exploration program of extreme 
interest. 


The applicant proposes a two (2) stage ex-
ploration program. The firststage is as 
follows: 


One hundred (100) hand augered holes, 
sixteen (16) feet deep at a cost of 
Five and 80/100 Dollars ($S.80) per foot, 
a total of Nine Thousand,. Two Hundred and 
Eighty Dollars ($9,280.00). Removal of 
one hundred thousand (100,000) cubic yards 
of over burden averaging one and one-half 
(1 1/2) feet to one and three-fourth (1 3/L) 
feet in thickness by bulldozer at a price 
of Fifteen cents (i5) per. cubIc yard,. a 
total of Fifteen Thousand Dollars 
($iS,000.00)'. 


Total estImated cost for stage 1 is Twenty-
four Thousand, Two Hundred and Eighty Dol-
lars ($2Lj,280.00). . 


Stage 2 will depend upon whether or not the 
first stage should turn out to be encouraglr 
and if it is, stage 2 will consist of the use 
of convent iona1 and approved exploration. tech-
nics and haulage of test samples to the Blue 
iJater Mill in Grants, Mexico. The estimated 
cost of stage 2 will be Fifty Thousand Dollars 
($S0,000.00). 


(c) The work will start within thirty (30) days 
and be completed within one hundred (100) days 
from the date of an exploration project con-
tract. 


Cd) Trans-Pecos Minerals, Inc. is a Texas corporation 
organized for the purpose of conducting mining 
operations in Texas or January17, 1956. Herman 
0. Wood is Executive Manager, has had ten (10) 
years practice experience in building and cons-
truction and nine (9) years .in practice exper-
ience in lumber production and two (2) years 
experience in conducting mining exploration and







$	 0 
diamond core drilling operations. Mr. Carl 


H	 R. Cheif, the company's geologist has had 
twenty (20) years experience in field geo-
logy and has personally supervised core drill-
ing operations. Mr. Glenn Evans is employed 
as consulting geologist..and has no direct con-
nection with the company. He is a graduate 
of the University of Texas and has within the 
past years been associated with the Bureau of 
Economic Geology of the University of Texas 
and is now in the private practice of geology. 
Mr. Wood and Mr. Chelf will personally super-
vise the taking of each core and the stripping 
procedures. 


ITEM 6. The estimate of' cost is included in subdivision B 
of Item . The total actual work and materials be-
ing as follows 


Stage 1. $2L1,280.00 (excluding professional fees) 
Stage 2. $0,000.0O (excluding professional fees) 


(a) It is proposed that the company do the work on 
an actual cost basis in this way should the 
project not develop favorably from an explora-
tion stand point a saving would be effected 
to the applicant and to the government. 


(b) The cost of' geologic consultation during the 
period of' this contract will be Four Hundred 
Dollars ($L00.00) per month for a period of 
f'our (Lb) months which would include eight (8) 
hoursper day for eight (8) days per month. 
The cost of geologic supervision of the strip-
ping and core taking willbe Eight Hundred Dol-
lars ($800.00) per month for a period of four 
(L1..) months which would include eight (8) hours 
per day for twenty (20) days per month. 


(c) All operating materials and supplies will be 
furnished by the applicant and will consist of' 
a hand auger, a four (Lj.) man trenching crew, 
a two (2) man augering crew who will be paid 
a minimum of One Dollar ($1.00) per hour. The 
owner will furnish a bulldozer for the job,, 
as well as all field supplies for this machine. 


(d) The usual charge for the rental of a bulldozer 
with an operator furnished is One Hundred Dol-
lars ($100.00) per day. Accordingly, it is 
submitted that the applicant will furnish such 
a machine at a comparable rate.
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6. 


Ce) No rehabilitation and repair is contemplated 
in this project. 


Cr) 


(g) 


(h) 


iTEM 7. (a) 


(b)


No new buildings or improvements are contem 
plated in this project.' 


The applicant will furnish its own accounting 
and analytical work and employers' liability 
insurance. The applicant will furnish its 
own workmen t s compensation and payroll taxes. 


No allowance is made for contingencies. 


Yes. 


Money. 


DATED this the ____ day of January, 1957. 


N.B.	 Applicant here requests leave to amend this applica-
tion upon completion of A. E. C. 'inspection, which 
inspection was originally scheduled for January. 22, 
1957, but due to the unavailability of applicant's 
geologist was cancelled. 


N.B. 2	 Exhibit G" is attached as a general reference to 
the areaand for the purpose of further identifying 
the prospect.


TRANS-FECOS MINERALS, INC. 


y 


ATTEST: 


2	 ret ary.
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D*r Mr. Wood:	 $ubjectt 'Sectfon 71's, 
F4kas Broth*r Ranch, 
P*ssido Cowty, T*as 


Irt 1956, 1 apert ssvar*1 iay on tha ov1ks rothrs tanch located in Pr'.atdio 
County, t.xaa, and durLn tMs tta I siad. a rseonnsLssancs trip dovri Fresis



	


nyan and 1ok.d at	 portia of Section 71, •particu1ar1 . ong the ci 
yon, We 1ookd at this area Zer faulting or other structur. that i*iqht be fe' 
vorsbls for either uraaiva.r .iercury tiinsXiz*tion. Carnotite or a cloa*ly 
related mineral scies v** fauM by one of t* r*oonnaissanc party aecbars 
than alaost aahlthq ts$t The wattriai in ith thó carnotite occtr5 is re' 
ther widespread on this and other sactions th the a,z, nd also is rather thick'' 
ly dcMd A hand dug eaapla free tIe discoveri prospect was sent to Saith lab-
oratory, Moab, Utah, and it was fowad to cøntaln 0.1142 11308 end 0.25 V05. 


Aerial photographs of the area covering Sect Ion 71 and adjasent lands haire been 
acquired and briefly at gtLed, and published and unpvbl!*hed openfIle r.po!ts by 
United States Geological *uvey seebere have beta copied arid studied 


1 have also recently sade * trip to the sw 1t*ter1al branch of the Ato,*ic Energy 
mission in Athuquerquq, where I talked with Mr. fl. 1). Wolf. about the uranius 


possiblljtjet of the Big lend Ares At this tie., 1.ssq agreseents covering Sec" tlOfl 71 :btV5*n Tranrpaco Kitiarals and FOW1kt1•JtthSt, and t rani-Pecos Mine-rals $nd the Ttx*. tad Pacffjc Railroad were shewn t, Mr. Wolfe. 


Mr. 1fe indicated that & great <leti of airborne recoflnajss*nøe had bern per'-
forsed in the Big $n4 but that ro anamoly ups had been lssed. Re *l*o in-tOre.4e that . . theIr office .nv ha nofi1d representstj,. Mr. Wolfe said 
that their g.olctst had tot b*s able to check any leca11tie in Fresnos can-
yon in 196 3lnce he had o wioh territory to cover. In view of this, ice. ad 
d!tktal rough e.pping vi U hay, to be prtorad sinc, no detailed studies have / been iade of the sectfo 


•	
Mr. wolf. and 1 aZo speotsose tias looking over the. aerial photoórap s cover ing this section d adjacent l*n4a. H, was struck, as I ae, with the evjdqnt 
tult ing and particularly with the circular uplifts lying v*at and southwest of I 
the $ollt*rjo Uplift. Otte or perhaps two of these uplifts *ay be on Section 71! 


In rim of the mc geaen* given by Mr. Wolfe, and the finding of a urwiluj* / 
.prp5 on S.ctr 71 in. a type of eater lal that is rather widespread, I b.- / 
1iev that *ddltfn*j wori Should be perforsied right sway. Scam trenching and 
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aes )va rlsd .r infotion abit the oLoqic stretu, of 


U* ?1i	 i.ilisr di$tot, ?s,., Attj ia fota. cn the 
orid* of i.,, grabsia, aad bs'oia ,i'ea, structuro! 


e	 usil ve1,psd Ia the a. Th eedin%,i yy roc:i, of 
G%iiiiis	 , —. av.rtala a LMd	 Igneous ros of TtIp1 


of	 ata'*awft1 U$ion	 djfl5tt of Ineoua 


Th t'sti


	


	 lLf%,	 irvilat me vitit n Itrtuul relief 
fast, ai about heir of the .i!,tijct. The sauthey 


	


of the 1Itt is a e$.p sisiii	 S,l1s (flc 


fo	 gjss. vtdsioe for thi rtjn 
Is	 of the i	 ?o, the or	 of b.4 r'-


ó the	 s,	 stJa4 Oir'aI4*itton of the foys* 


A2SS all s	 £$s are	 feolti bowtdit teprse.d 
-. $sst of the Jor fsaal$s trsia orti 	 the 


-, vi bs st	 ou	 - a3sr tu_iiii.	 YOrtICI1 


of f	 bali, a4	 bli	 .. ', to 
2	 . iur fta b.2c to t astsi os sat 


aasmS, p.31* to	 zts, i the ot asS$







.	 .


* 


*LssiS ef breocta with a pipeU or i'tt 	 . 


dsi(td d..4tiv.37 ft$ b,**M4iU. pts, *a	 7 ssi& pIsm. 


A totz.1 of 76 br.Oeta pipOs	 iappM, - f	 p&1	 ta pIp



rs d..ortbed in detail. Th WmJgS fr 75 fS$ W 500 i.m In 


Rad one )*s bs .,1os'e& siia317 LOr	 t	 ISO f. ? t.p 


Od brsocta $ps hea b f	 In the II* a*,	 the bstt 


has	 f	 the t.	 4 


$17 *i'l	 'SI f$	 In . $t	 '- t	 1.000	 . 


The	 of the osIa t v.11* Lss es11	 N 


.
	


idrg . the orIgin of Z - !U pIp.	 , '_iiiia N dl 


the pin.., t)vt poLit N $	 a the	 di3	 of the 


fyiie'tt., the s.besil of 	 ss= of 


striiatase n.1.om the v.31*, 	 the	 1	 tii& .-


st1 eW3 pbl of - .wtm t1de • 


ttons, th. origin of Urn 1ift. the origin f the	 e,I



of the gr.bms. Tho J'lt*St sUv.1 q. Ia3,tn6 


rodea	 th baid .of rise of the ?ti	 UtI.	 ss a 


rise OI..d, the	 fm1tii pisheI b.	 viM 


po'ssa1 intrusion, vht _I aooiid	 v.a p.r%1 


t,oraaao1 a with	 f1tIa.	 re.da p1 'ss v.. f. 


the	 d bof the d, Sf Is .sd.	 t 


S'S1LIMt,	 s* 


?.vti	 y1if% v.5	 ritt3 


t.sss tntsit	 v.a Lvd	 .4.s. A !s 


tatvs, rt tP a s1lid iMiv.iss. I. r.*s ts







.	 .


, 


. - & 1a - indicetes tt 


tb	 . EM1	 Id1 s ma . )rtM.1 xtaicia, 


1$ 1.	 21	 ths p *rt of t)	 rth'. 


1Lft a ia n 


euuma
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1a* eM	 dbli 


The ?li	 çaLi1vui dLLst ii Ia Vest	 La 


ron (fig. 1). R1 ---	 d1ves . r 1IstJ it. La a 


nttta seM% a in the iot	 r% o( the 


-	 3f	 rU*io,	 1si the ?esti 


d1etict, is an i.tveot belt 21 vt1as 1a. The 	 of ?lij 


lies nz its e*nt' (tie, 2). 9Lo the i3e	 ___ 


Natjo,ial r'u4c, cvo4 reede have been boUt 


the PeI1j.IV district is oes.e1b1e by dirt renas uaestji vith 
the 'r roads,


Scope of the 


O*1OO the Teitina tiistrtet fesda en -----j OsteMU is 
etuir certain teoLotic stvaatws, iartt1msjy 4., bens, eM 
breocia pipe., this	 to	 a$$$ien an t, os., ,... 


the geo1o, i1*idje1g r- o. dsrs,dts, potres, eM 
are diao%Issd only tnaw am t	 a direst eM IsvieM vnlmtien

to stzt, A Ye eW*ve Vrt an the s1 


POoee of the district Ii In spa$tan f*r .1Lan$ian by 
U. 3, Ges1.d4
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L-	 .	 --	 ______ 
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_____	


abøwLr ioj of the T.r1j-, 
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'itxe	 to'iXt Of Ler1ini in 19L3, 1' 
iot	 in the bagrroi bIS 


the Chios	 i.ntain.s in the l&c 13id )à$i.1
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S 


7ield i* aM 'øw3isiis 


The tnionti,jt ton, a portion of VhL is rortt in this	 e 


becun na	 irtino st7kio ,iimis-1e it.t.t$tmt of the 11. . Gss1 



tuiuv. )te1ct * s ,ntid on in the yrs 19L a. 1945. It. G, Y*$as, 


sas in c)mre of the t'roJ. aM the	 ep 


U vnth. on the field *., J. P. PlnAl1ia$	 a 4th	 pe	 7 
?ths in: l94P, '. R. 3LLq' helped t	 lot.	 fl.t4 * orZ £. 


fl&fl rown aM Jains Jes	 a1abed	 the ___ 
of l9Z3, 


.
	


Tho mb1ishad * of C. P. Ras, * he4 ip ippsszt$ia1 
nthe in ,i	 - t	 izte the Tsstt	 district, s ' 


.b1e &fl(I e espeoialty hept1 iz'tn the at&rly etejss of the .o1a4s *. 
A	 Watg yisi$ the writer in the f 1.14, t his	 et1 hers 


beet i.t helpful. Theas na's che also to Ja Gt11u3.y fbr a st11atij 
d.ieena,jon of the 'robl 	 in the field.	 - writ vi	 to	 os.

here his ppzecit ton rdso to the r ot perse 4th wbø the so1ade 


obl	 bot di.suaed, aM to the	 aM ae psP 


.


	 who cerrtod holthsort.d.


festusr 


The M 


In the ]3aM region, iiz'sus erosion r ihe$m ctx of the 
1!jo ('a has	 4 sof% re&s into heI	 te.eUa 
reli	 M offsctive],y rtilM tP	 - 1aa' .. es1 tips. 
L phiC fe!LtUres, ihid tø UL5S $tal	 t$	 (1) the







.	 .• 


rt	 (2	 1I	 th .t	 FIt )f 


M (3 th t	 Ktfl' tve xiini	 ie	 a 


,	 These feiiu,	 'Ui 'e	 h 


ty	 1et th fo1dLg f&t1ti	 M. izpliftt	 o: 


p1s	 &1e b7 


't	 oee	 f1	 e 


S	 Ut3	 a$e.	 -*	 Ptt. r 


the	 b& 


•


Th(	 Mi	 t4	 f	 dc


i' 


Th,i	 L	 tt	 M2ta$J	 $tntnfly O( 	 ttttd4 


tf t	 aJat	 irt	 a	 ' 


th	 tt	 iu	 t ::t	 by 


dprt	 ti1t 


t#v3t	 ' thai	 rt)	 Thth	 south a	 c 


th*	 This fet 
t1I	 t	 th	 g4	 tor	 rt of th	 t" 


vaa.	 !ts sa 1. bttøT?*.d	 }di*r nie	 i1MeiJ. 


ta,	 LL	 1S1 Vatts of tbs hia	 Lavr. fin, of 


tmioa tt it	 th. 1	 flowa,	 of f1t b10


	


-	 -	 -	 _____ 


•	 J	 P ** OS1 
.1.	 p*f. p	 W, 


b. (L $. 41.	 P,.f, Pg	 1) 
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. 'i.-u' 	 .—hc	 it] utor-t	 it'• () te 


c,jjtrj (.SO







.


e 


of t3 SolttrtO aM t Tca'1tn	 uplift t t) )fj 


àe Anj$iA, f.lt b10 t)w Ltu'' át of ihich te i 4eo. 


iywt)rT a Mirr of thi! bloek, th itta	 Cn fatzlt, t 


nor1 ftin3.t with a ein di1ac 	 of thctiaazi& of feet. 


d latór rocks. l'h. Pa2easth rodr of the tt)n 


SoLttrio are ,txo7 f3iI .a4 thvt f1tt h1ftI 	 i^it tr4ii. 


T' IE$T b	 JI!Pit of U foiàM	 Li eq'ed in thi bzftt}Mn 1sin 


' drU*0 et f	 be tiamsd atir 


rr t it	 pe17 Joins th.i vest iz'gin o! the 


1*II f*3. bita 2/ The v 3a4j fo1d	 tho.Sotitzto &d 


os?gtIIL b&.tm thn'ers bedbJ	 %Lt -- belt of do?uition 


tiM	 !,.'4 tr vss*J*	 a %	 ____ 


1	 1. L, Ps	 m* f	 , 
etni 


0*	 dt L I. &13,	 1* 
- 


'L-	 r	 8	 1







..	 •1 


1	
-, (#1d 14'


I•	 I 


UPLANAT1I4 
Pu*tPa1ooje	 sr1 S**4$ 


Paleoset rocka	 Th? f*I1t 


MtLlIa 
Ip	 Lfi.4 s.tt.r ¶sti. kip



- of tb. I ita 1tt.a AAI 1M4 


I&&L I!TTRL TRDiD5 
TCtj	 4 


u1ta and tolde tr&a aørth..zrd mr pr-






Or.tao.ous, snd .th17 pwe?rta, La 	 tk,.. 
trsø4Jzig a.rtbw.vtird srs	 La 'm'. 
Th. pr.Cr.tae.oua trwtau,	 17 Ia



!Mratb sad S.Ut.ri u1ifts, dLft L.a typi 
a. sU ae in tread fr the pot-sta•
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Soil trpzio	 e td the P?1tW	 )1it%	 .	 'a 


'robb34y	 with the fertio of the rrtst 


Mtc1inei of the Stsrz	 e Ortita1, i11y dM j 


ot rt uet at the ie 3ent Ttm Ts the 


ttoi vaa &r.rtt.a	 tri	 t nty ri4	 to 


trni1in re-Oztm,ni 


ig e obsvitto, &o o11 a thoos St the it.r, 


the n't1 fa1ttg. duieh is	 Ia	 at the r, ii 


mr1i eeor that the mrbr 


•	 Luom tnt,tstoo, ir fi1tiii the fi if 


oe &qositimt. to p3	 - 'iOL St	 wau1 


tt* Ttin	 dIetmt 


	


Doqaillma t1as wois atddm i	 a ____ 


at the hess of a	 aa ]it bs& aboot a t 


thi*. This b is t 1tthe&odaallV	 -	 ___ be dLaU4 


fe the f' beds thet st* it the pri if	 te with



ahert ,niñss, - n. iip4jj Tho bass of the Oe. bed is 


S!t 14o 1 am a $$O6. b0%A7 bssdas Ia	 1$ 1d t be 


1ot.d moc%Usta17 st)t dope w	 et she11s
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F(WL&TI(1iSI '-	 - QAUT5, LTR 
ER4 PAP Cs?' 	 TAT (	 ROSS 


___	 AJ1acJ _i_i_1c1 ____-________ 


(rwov 


rr' 115LC C: v'	 * 
6	 rr..	 AV&Jt( k 


h3s4'r BY k !'	 ________________ 


'vTc I! CY!L)LTh 
V0LCA - A("JA FoRPATIE 
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A CR AJE 
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T1RLThCTA CLAY 


1050 FT.
ASTfl A1W 


1ILLJ 1AL & 
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L 1\/ tLLASz1S


- ____ 
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Di 'L	 as 
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7.T1p	 iiiiber of BOtt1.ts f1, conal 
of	 uith	 c1cnreou be 


DfU 1.	 tt]fte	 It) in t)to cite of the	 iø gi11 of t'kQOU3 ock
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ItiiPiiili b	 Of	 dsWt iaca	 kisdn .f tntiY 


$ r 11 _-- Of i'tistV rWolitte taL .emsittc vos. 


d.3	 I	 ,sSr.pW si' t 1*x	 iuIistofl5 nd sub" 


ii*aiW	 into co1Sit.bb1 px and a 


'e	 beriais to 


jpiiUMO et*'ucts oi' tho Tltza diatrtct,	 .5 


t aup1 e $iSiti, t$	 b7 1b74	 cM Lx'rl)m s. n ". zü1tY 


__ roda h	 b. iralax'y e4or1	 intrtia	 otf-


.	 •5%	 ts1. fts, ,d bro	 1)iqa trictu#.s, 


bta *pIN.	 1Lti tlift, ths 1jire.t taL	 strtm'o, 'i' 


,	 - V stitm. Its LbV$17 flrit soutbetvt	 %thioh. 


is 1rr	 o13a, ta i divttimt stzctm3 featuPs 


Of s iLi	 iulif%	 'sso1 ist*sione of -	 ft ses 


-	 - VO$ i1M	 tsit,aM b.vtn 


of t dOfoattoA t$ aoo*M.d thsr 


I1	 —1	 ass ---- in ioet rta of 


	


1b	 _-_ p0 S%	 - tb 'si	 pattas on tho 


Of	 s%Ia	 3.ift, i_ ssicn bns	 sisad them 


lIa	 (ft&. u). Ia	 'rs' solution o Uw Itha-' 


	


s	 Sd 1,1apss, it is t 1iaLt to th Ustone out 


4I'l'!IL1½ J. T,, op. cit., Gaol. $00. Aiie4ca 1l1., vol. 
si). p.


7,
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ex$atda w,vc.,d into t) over1yi 	 . )ta pipss	 sasd d 


	


?stLrig	 lift, s o if t	 et 
gee 1egil ft.s if the &tstriat. The gmib rr.r4r 	 lsttv 
w, tf1tM bi —iMrseet the ?U	 v 


the mrth	 lif* on the eezzth. 7l&tbet4, St -fled 


sh rs the Loz	 aM V.0 C'S Y$ll1 - topepe awssdo 
if these bons. £ gesl ti if the	 is 
eeptton is the Bl	 Nea bua	 ,	 sta4	 .

str*turss, all the absts di. 1 4av the ?.rU 


thea sares as & hia line tow the 
Lifting aM	 ing b Lscss iatw	 Ms sl*sw	 *yai the 


o&cs of the ?sz'1L	 distztot. U.Ua	 fG 


r lfting ont sheultng aside the 1edng stas5a p 
tks* ilee	 M diftLaui, altMs In isms - 


into i$t*ng saMi, )Mil fi	 t	 if 
sills aM lonUte dones	 1os if 


- .	 Latron (ta. 23), 
The il fonli. aM f_etoa'ss -I if 1 t* t	 a 


	


*zallsl to	 jshw ebs aM W f_Its, aM $ 


t tvs	 dth	 the s is saMmtoI, 


The selti em eeiaatM r Lsv 


aM bti - La the Ua	 - 


	


st netie1s .5 the tip if	 tls	 1La1s, 
the oisdji &s.5on$ Gr.a ftIon Ms	 t. 
(figs. $,	 '.0).	 w._Iting .t31 u:	 -	 ha 


	


aM $ be Msto	 tastaMe t.







12 
The bioocla pip.. 'op out sts ra1y aircul.z *r* entjzj	 bii 


of 'o&a trod hijsr foitL	 (fig.,	 35, 36), 


of aevert1 of these br.ocLa ar	 )v..	 ve tJi to oontj, 
e.rjfl cM tim.. to be t17 ips3.i i for,i,, Severij nI the 


bisoeja pj',e esMIn intrzaio,ts, vhid	 e4asec1 b.erten to the

fonm$io of, the breocish. A fey are 


T.1i	 iift 


The ?er1i,	 ,11ft oc	 rau1 k*alf of the Tór1in	 di strict, 


.	


s	 th 1a*e 1. It tmtda ties the ?zssno 	 l.2' tb, ves't.rn 
of the	 esat'aa'd b'o Loz I)r M fLrix' 


loai*j it. Ldmitj is the esa$ess iwz of the disti.j, 


Limit is the ?o11Ii*1wI	 ctina, vhi& La trob1. fr'on the 
of the distriot	 to the	 aDd it rrthern 


1i j boi the	 of the , The hiter T1a#% of the ip1ift ic rest 
of 1ag Ib'es Th. vses1 relaticmm of tbis .1	 dtt st34JQ 


es, 3/ I da1.	 d ethers,, 
te 1.3 i11*.ms., the	 s1 estitne	 sis. of the 


t	 d	 the	 otit. a sLn. oesi$ 


	


t	 Wies 1owg	 5 to 10 miles vt	 The roe a] 


	


the	 bsr' of the ?.i'U,	 i3ift her. dips thmt rvrgs troe,

lass thes 1.0° to a.t °. / Th southesy boii, o the oth 


is ths ?rU	 o1LDe, slesg idLoh the stespest beds P 
dip of °. The tsp of the iLf is rt1At1p.1 fl&t, !dth 


Ii	 , 0. P •	 iiti deposit. of the ?svliu ron, ?	 , G.e1e,	 , 3 


1PaL
Zj, ?• • I	 of the ?srltr,4aao1L,jtrj. PSioat,
I,atmj,3	 . l539'l62, 191*0.
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?rn t1iff.rs. bmt	 tha s1tLsn of tM i*m La t ?.rU 


Uft t%M the u'viing	 is sure in	 of fast, 


tOp of the Ii1s Ri 1itorn t ss P1a$ (p1. 1) to 


1 !&ç, feet above the s hertst f Miss to tk asat - 	 (ti' idias 


th of CLIY J4otatia. 1drnq' bst	 d flm$, aM the Solitarto 


the	 i'ibie d.tepiaot is abest 'i600 te.t. It is astlastad, fras 


Ro*.' ip	 aM the gso1e	 of the lolitarto $e]laJda, 


znd Arick, iz/ Ut the	 ep1asM of the S.1iSio abos the ?estt 


1ift is at least 35O0 ft. The. Urn ooi,oei*. itias1 di.pins's4


of the SoUtrto ôe eM TarU* iç3ifl to	 8,200 foot. If the 


&vea at asiit.sst of the Soiitarl	 as * basis far *stertzi* 


ctiLaoert, instead of the	 of Ct	 tiLa, the OOIjOsito 


diriaatt wo1d be 6,700 fast insteM of 8,100 fast. Those sp1ai 


r be ocvir.i. to the 8.isp3.aost of 5,X f set or asr in the 


do	 / i 9,000 test La the Black )Itils iitt. jJ2/ 


h/ oss, C. P.,	 wbiiehe. W?tpt I. 


12/ S,U.a*da, , TT • &_iiis • v(	 • aM Arick, . D. • 
p of the Solitartol 7r of ' ee!ita &as1o, iVU?dW of ?s, 


i93, this p ie '*ibti.hed o* a Psd sie eM to	 ftM fi'o to 
Soltarda, . 1, op. alt. (Bvll.	 2, p. 119), aM alas La Ida3a, 
7. ?., O. cit., Oeoi. Soc. Aaertea 3ill., vol, 51, p. i5). 


• 1O/ King. P. ., op. cit. (u. S. 0.oi. $rv Prof. Paos' 337), p. 3 


+iJ•sW	 . °i: !*: 
øooIO.os1	 wGas1. 
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The T1i	 s1ies 
Th ter1ineiis. iorøc1ime sern,rt... tbe a mt)sstsr 


of the ?erU	 1tft. It ii the . if sts sest 4 dIJ 
in hIeh the beds rise thaissnds of fist to the flab-t.p1i.i ?,1j 


lift in a hovizozti4 tiae esaz less t heif a i• (ftc. 14). 


Ik,ynd the Tsrlin(pn. ctistri*t to the nothesst, this	 Les 
the out1nEoetern flank of the o1itart 	 , Tkz'	 - of its 
1amth, it Ic	 the 'v o.vop belt of	 P 


Oryaon fói'eat ton, b$ it mttm.s iaiaishsd 1* i*i	 eamt of S Lone £, v)e the.. z'o&cs are oea1	 7tpr a'o. ss3 the



1 f the iistrtct (aostat of bt 


losea its tdmatLty it s* 7* of esm4ie atri	 -t dips,	 posL. 


bilit7 that it sxt	 atwwz	 the diszt7tS$ 5 ebesi 


heuld not . ovaLo&4, 


These fin tt, in	 to h.i wtvet*e of the ?.rtL 


sad	 ailift diffse tis these of .s / e	 sat 
the atzd	 'idor of the	 c1ia. 1 *t the ?e.ti 	 1IS% 
as sa antilin. vit W.'sa& sM	 terU.	 this 
y'srt h	 as, , ' 'This snt1a1ia is ss* t]1 ' i	 it 
croeess the Rio . Oz a.' Is the T4r1bt	 is	 of 


1ifts, 1az. fim ta, aM ie iMzsai, it is difft$ Is 
to doftiw iad to taati'al te	 as *Liliass,


- 


	


/ is., a, i. iehei1ves 1. of ?.,U	 ses. !S Ore deposits as vslm t to s$as.l	 (zito,,	 , v. z), . 19 .49, tp 1 t• aLi1	 ..ib. ed the ?esti aesi. Jes1..j	 t. %, p. 113'4i* )$14 PrEI1_1n. Sn the Tertia pi .id si1 distt.h vesst	 es T. is. &oO1, ,	 2, 


feat), 1 'L3. •
	 tj ('s MSSi$S as reIm4g to
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FIGURE 4 
ALT	 3TRLT MAP	 TU*}UA DIS.IC?, iI* ?RLflIQUA MCLI- LIW PLINCIPAL 


c1.t is lthtt.d U 4 $O of scutJy dips .zoi 15.0 


Liait of sons of southerly 
- dips exceeding l5 


1o1 f&ult shoeing 
4 ' dewnthrowi sid
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heq$GW, Le a r.b1y d.tstimot itw1 ntimv,s strtcuye at 


teS thwst the Tttn*. qd'*si1ver .trtat, nd it fonis a 


bou4ir be the st*but. herein ca.U* the ?er1jnua q]ift. 


Th irto' featmes of the portion of the isonocline dthin the 


srtin	 distrtet aa' tik	 in gsorrtic order froi west to eat. 


At the t*rit oo	 of the TeT1ijit distriot, the moxc1frje is rt folded 


a	 ro tst a die wide inlviz in its tcro the vils B,jver uias.' 
eteas, the Or,.n for'it tori, the Iktdtt li2ie*tom'j, &n(i the Jocu.jThs f1, 


(p1 1). Th strUt. ever*1 ea U.	 W. rind the	 rijp is as aoh 
•	 (fig. lj), A r	 of the Chises ie1oniea is left on a hi hill 


a1on this	 of the 'nocline. chj. reat of Tixt j .r r	 j 
poaed of a si.s of f'.itng bade of tiiff an oo orterrt,, .bout 30 
foot thiok, e.r1aLn	 i41ttte rioks, It is oop.ctal]j *itifto 	 for 


the totjon at e rolstioriz thet it affopds,, 'Th* baz&j 
U.s on the	 emd n4 beveled e4es of the Boqufl1aa	 wttch dip 
botwesa ) a	 in ts part of the iaonoCliue, The inoc1jj foli 


aim'nh3e eseai	 zst h	 nle.s bero '3.epoeit ion of these 
OM.s5 VQ1!*i*$	 vsm later then the deposttt of the voloaaias 
is	 hei*er, in the irregular aastwr1 dip at the eae%ex ond 
of the -in% / 4 in %he stll ont3i.r east of the ri rca, 
ler. the Chises vole!asjos arc sled, possib] b0o!U$. of soluti in 
the	 r1y Devils River Utons zteasjye olutjo	 are 


in the adjao.st rr.si vde aron, 3L241ujy1r, 	 b10 
of the voleanj.oa arc	 in the erons breocta $*s in the 


alas 


?he dips	 are too lol to be shet on pL'to 1.
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itu'e 15.i.Tha cr1in%1	 2O1iItØ at tM ?i. 
nine, noyt}aeetern pszt of tb* T4w1ina dia. 
til1ot.
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Pr t)	 to 1es Otva	 &nd 
bey, the no3J i	 'in ntLaUne n.ovTh it 
1 Rynci tne north of the ntieltrze, The )2'e1.jn	 r,.2 Oumta to 


hL1f .flj1. vide oi• of ,v. tt1er11 dips P'*g fios	 to 7Q0 (tie. 19).
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1t	 vi1e iti	 UIm.t4*. 
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'pInhT 
YrtjCR1 ectj across ths T r1jz*tm	 os11 at of


	


	 j. Rtk. 5c*1• 1/25,000 (1 1si 

0,4 .i1) 


P1uJs fit iii 


'*rUag, i1*y
3oqui11s fl.. 


	


____	


1g*J* fc-j 


FiuU1 17 Iwtlaaj	 ti	 'srlirt	 oC1tn'i t 
a1• 1/25,000 (1 thb q&1 p roLjsLy 0,4 au.) 


?ori1L. clay 
A4Ja. %ort44n


e1a. 
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fl?4 t • ,• .— ) iu	 tJ. t;;	 ii31i2-e &,'.at 
1	 owitzj	 Cht ao 3	 tLin 
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tio 're '€ivm flowttAin, th. aoojji sit	 saat	 tør 
rLiloc with	 verage trt	 1	


f 4O hi 
tJ te 'est bds. 1 the erea iorith of the )r& 


cuz to a now tik. OX Zjo g$ U, 65 £,, wjgj conj'jj fo? 
i: iì s	 tS trwlt zone of bIeU Orok Dj (D1, 1	 fi 12)0 
iiz tort3it ti'tth 3CCt0? of the . 1jne i* f1att	 a t 
t1thJi the tept boda ôip a zah &s 6O°. The e11 Cye 
en e ttee	 o the	 *ra th4j'	 iiz 


1i	 0,ia4 to thai? iap1ao	 o the 
Krthwet. 'hi gt11i$y	 bø ztded I.e 11 the 


ftiu1t tht	 *o p2'o jag m tie r1iap wp1ij f 
i* 4t wh*re th&j in*'ej the 


:1th	 Uttj, .ifrtyj	 &gg, 
I AäZ'ItJt OI%p i strike fz 3i. t5 ,	 2. 


ad thLI zte tz onthi*e, 'stla	 ri 1oz Zs ?1a	 (p1, 1 
1), i tspst b.6s ttt .at of the eheag. t etalke	 dtp$ 


only 25, t 1 .1s te the itts$, alczg the	 of i	 Pj4	 thi hare eteap	 te 75	 la.a1	 , Re the 
1$ * Z	 4th et tips oinl a Lttt1. eire th,pa hedif a M1 


d ?3	 the oe4i. tde ab 1, 
dl ep1e	 dr*i.	 t)4a tv, he,	 the 
pL'o	 Is tak	 a	 4e	 j	 1	 z, t 
the sotith ag	 herL r_ .	 Ti ,v 


$r U$ of	 ai* adj La IM 1* 


the vtdth,	 &	 of fMt* ag the 


theS fsas ia this i	 11 '	 1I-1


-'.4 /
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the os1ie (p3. 1). Ia their wet1-eoed oflton8 Th d lace the 


ro*s wtiCafl7 less then 3.00 feet, 1*it the tp1t r be 


the a11uvt to the sotheaat. 


The iflVM1ine taxes	 aloz the 9otht ber#2r of the ire 


ale(L, 91th of the to of TorUji. Acxes' the it vtT% td of the 


w it )s a tre of mt U• 35 . aii the tst bed€ avei 


dip, The fai1t 0flf) of the LOiqg	 bc, '11$itt ch i% (Ii 


, oroesos the ,e3.ir*e nd dies mt. Lone Drr t the it not (m17 


of tb tta1ting bnt al io of different tl di cmmt boeen the hloøke 


Sae*t	 vst of it. Thet is, the Saetfl blook La 8t'utuflr ler t 


the	 t,h. '*bon b10 betveen thia I lower ti U (cl.. 1 eotioa 


The ?er1init wescli	 t'Lkes aroxthtey 5.	 ;	 n ;orT; 


to C'LloRta	 The .4eep.st beds dip o alt or	 350 


17)0 A t)u'aat fault oa ai1a t!0uth of Ciz omttin tth :. t.rjk o 


J. 2O W. aud a dip of	 tO 3O° W., tea4e wtheard only a tort el



into the folded beds of the moc1i,w and there dies o. 


5	 Cevta Bbii La a notb1a hill of qu.t11a flags ke? 1j by a
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t diSI2' f,o	 a b th	 Ltos, az	 eerib 


wru	 tt badn .t the vttw	 at the ?erUngrn 


tri	 UJ. t- d	 aro o*ib1j	 ettosU z*1M.i to tx*i"miona, 


a3to 11th M 


ci	 of the	 Yte*7 100011th £31	 iño th 


of	 ttct. Th tetixig ixtrnt1en, baig t1y tU 


1 off eettn of th 


for ite1f (ftg	 21 72)e It 


841 t)J .1ee the o &4n of the 1coltht do't 


th	 of iie vo* .t the weitent trt*ti of 


tt*t ( i) the tisc	 e of the tsL000ltth. 'rnitt 


of the tp: fltt	 in the 11	 of eve1't o



f1, nd a Jti of he tor M tt ootttet tiot th1 thc 


otje te ot o*L	 f7 t 1$ *?t7 .t tt 


?he tvto heo	 aM	 'ted te tntdM osdiner fr 


ef %e x ttotO?7 LacoUth £ a bM 	 tetu*' 


It t	 U to Mt1e in dtst' p4 h& a 


£31 Lè1s J, ?., .p. oil.	 g00, d%.eVj E 11. •	 $1 
p. 1.554k
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I	 '.rt )t ti	 3cte(i	
Fctory loojjth tc •?r)c rdr	 h	 fLij-s am h .-e	 'nr	 :-rn tir	 bovo	 b1o, t 


- -. -- 	
L1.. 0..	 zie in: ri.CtOZuy IA000lith, 'h ocai1i	 by the j tritn vo bten	 torted lOcrdly by th.' tht.. -ni: ihjn of the t:j
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riga.	 22.-;otat1 SYi	 rt ..	 t .	 .t; ct 
T.ctori .i i:'	 ri	 t 


.	 Oto7rr1	 ir•. in tha 1CtXnI	 c:	 c.i 1CtCT.:	 .
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riite sill is ,o*s at tbs	 -	 , 


Bottifln. f1.a es	 t}artit	 ss -f 


T. eod. As dikes i Pl s3se in the ttsti4a 


.	
t tmt s .	 _ 


Uf st 


thts4 a	 a $
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e1ii.1 i't)riiatern bor4sr of the ?er1tji	 1ift. The cs i thr..



au., in 4iter end )*a a $tta1 reliof of ioo or Z300 f e.t. 7) 


pert vita t &tavtriot is & or.so.,*..b,.d belt of bat. 	 °



to O° S. sa both iid of, AM within, the Lo Drw pbs 


Idia*a37 aortet of .rlin is r low irregrgay 


*	 a l*	 1 rd.l. in area, The orin or ui. strt re i. 


wsss3M it. eoi14. with an	 of bsk*d rodcs art .r	 1aa'v



AM tse tie' terops of intrusive Lwtus z'o within the e.a, 


eer.-drill helo .r the soutst AM of the bkied area aa1a en i5OI%$ 


eiU, i4ii is ho in ..otis Ak end • plate 1. T) southwestern 


and it.ssta fl	 at the	 are abri,t ad steep, with dips eeedjr 


t	 This steep herd..	 be	 ei	 iealiy with a



bStt.1iiu 4sr.Io.d f3.d at Itn4 Butts, ws 


s stotavo. 75r 2 illastres.. the origin at the Stn 


fold,	 Satrsatan	 *h the Teiti	 doas is pt.p lees &tsøor&5 


5	 t the $ Butt LMvesian, a. th. latter . inted into rodcs with 


pM. bo


rthea.tm	 of the ?.rti - is ass. 


thi fd * V1 thiiiI of the sill Wbeaste dips 


ass	 )3	 t lessl3 al a fanIt,	 La 


with iataa	 s1t1mi of the s$ratie is parsije. 


to the L	 AM to the ?iti, asi*alin along
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at of t) Cir	 vb	 d t ?J-P	 a. 
broad 1.	 .t1o.r Ia sis.	 Is t 


,p•r s.w1J of	 t11ss ft is sss	 t —	 1 


tM it ii eurr	 on thro. .i	 t	 1$1S 
on the fertb the sbm.	 Iso a 1Is of 1* _ 


?!.zardsa1 dips to 150,	 a	 wdLd of 


L1ift	 t siil or brss& 1IL is	 i	 ts of 


.	 Os. ill a pstitM Ia Vi-3is 't	 M a	 si SN 


b$ it	 i*t as of	 s %Ws	 iis. Is 2a 


	


al] tt L30*' f1$. of	 P$i% • .Io1j	 .' 
'ii norl f*1t. boir	 1S1,	 (ftg. 24). Th. 
abeas a. s.r ao*iod to thsI 1th fP 	 1o, tIs 14 
'sben Is ie tn 3.2 W	 s La	 it Io, kat sJ 


f*1t. tr rorUa.est, b	 . is a	 10	 is lIs 


•	 .bon sos.,	 s bix faalIs t	 sos'	 (p1., 2). 
of the gvbon f1ts	 7	 II.	 bib 
aM	 1&r tzs.. Zn .*1 lb ft. 	 Ia	 pisoss 
thiq fo irrs1ar sosso 	 tb .id.	 t pis (fig, ). W 


tI floor. of th gwobsss bsN.	 tIs	 of tIs t 


pa$t.ra	 In 'ts,	 L*2 


of the	 b3 adjeossi bl	 is	 s$ 2,00 1$, or s 


Is the isal di&.s	 ssess


L-/ (
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	 alt :i)c,vhfl 


n ' . Dn3had w'ere 
r,xiqtelY lo"at d 
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1	 :4x


'TG1YRE 24 


ta id p o t :;or. fs1t* oomdi tb. oitIut.rn .id of 
,	 t.r c.: to )iO6 in.. Ths ro• in :ng ra are disp1c.d 


,00 feet reintivi to the roca in	 latesu. ':h.

r11idd betveen tso fs1t$ in t1s northwestern p.rt øf 


, ii co(w.ntr d iii one a .1t at th e&atern dge of the p; te 

trei,eti(a .: c"B Ln	 z'nL. 'A OI sting faults and in locnUy tilted 


a.
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vtdantr of the mb lit 


The di goontLta -- c'S b bvta	
I. 71. 


aM tatding f *.t of 1P__ Me a1% W	 __ 1*	 UM 


the M Msa bt $c'fle, A3t	 tt* &iat4itM$
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'ture 26..—'The oitthvtern f'i.t1t o te .-'z	 'r	 :Thb'fl 
R.d ?1at. TOi11AR fit, irt the fore.,-m.nt 


aad. itt tho ]ov' left, ave fnulter1 v; -inst ¼vt1s 
1J.StOfl* Lit the cliff,
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tai	 1	 fi the L	 w obs st ant. 


ñztht tv hea alr	 be'e aaati	 ?wlher, the gwab 


Li t 1	 as	 as the L	 ait 'iibas the 


diepltieasas$s =	 .1I7 i.e.,	 there is	 ited dtffere b*wese 


the dta,iasa as	 t, d, as thee, ii La	 Lo Dye,, 


The i'thsea4ssa pewS it the ie.e, ee' L4	 sw, is fnt'17 trpi.1 of 
the ?erUt	 wbers	 Lowsi Va11i sa't, adjaoast to Blidc 


M, is a	 $ic	 1. it ftM bIe*s, 1sr the rs].ativ.3 etmLi*t, 


i1r brMs iS the 1 


wmsSeea pawS it She Ii Mesa 'sbas so .ee$aina (vr.y.se



I llmmsto.e	 Late t1s kiier listone, with a 
rax	 tti diepiase	 of appwszisa*&j 400 t.it. The 	 bii 
Li si3ka1 with as m1 etwiks it	 U,	 the 1, 65° . strike 
it the gsb tM$ 1aIas	 the Ib f1$g die asS in both dirsoti 
___	 the	 it the s'3ta. is a brecoja pipe oas 


tmiM f,. it	 1sist ant )oiU.s fi.s .mio.e& in the 


fSesatLas. *IMy	 st it this pawS of 
a ia piLas Is tLitod	 N, with ft1ts as all fasr sides. 


past it the - _	 the Lowas Ta1l' ebas, the fa*lte di. astj 
bat fIwther	 st, as	 it the Zl*E Mesa	 the tai1t ss 


t.	 1a*L,e1r tssifieass in 
still	 st at LsiL Tá3i the di2.e. a 1ax
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Ths Lo Yallq	 is i .onftnM to th. = 


sa t rast & t gveb .u, aM itt. piebsb3y 


sW3t11S serti*eSd t	 mba. 1mI	 as of a31t aM 


*xpo$'U5 at th oitaOt$ cs s vsIMo' aM	 t aM31 .e 


styactire msxabi, 


Th Irns YaUq ib 1* i't1 $L	 t	 Sbfl aM a 


	


at.rn 1f a rtd of t1s fli 1t	 aMJS 


of t vtgr	 s t	 Th.	 .r* 3S is is, 


icu1ai ar t .satsi	 n*s aM	 S swa 


•	 vt t)*,as of t O)dS	 aM .1 a 11	 of 


flags, whim Is %$g$j 7,	 itv. sM LtS 


gwx with t	 of )st11*a f1. A 


laOsm_i of Lat O taM is iss_iM r this	 p 


? ssm of Ohiass tas ssti at lM t1a aMMa 


tntsi'pratta of t 	 Ia of this ,.st of t 


is t$ tb. OhLais maMe' soontob3y o,ti, 	 tflsa f2 aM 


	


s f'iu1t.d into t) gsb e1a with ib. flags.	 s is is 


• with	 toxb3* v)aiIiiiw b..tu Chia	 aM s11 tl



fd fuwth.r t. A 014sJM pothi5 is t1t t) Ohii wl 


tiapoèiteIlL in a atil aM tspihis	 sst, Uks4.. 1* 
relation 4th t otUa flags, 1 afl th. fa1tig. 3. iM 


tact* batvs bLs w1oiai aM	 iag vo of -. 


wall	 ssssL to p	 t f1ti*i	 f t firat	 sLs, 


t)	 OM )ipSt$i5 .515% bS OSILm A thLJ4	 %$ 2 


a tz a vol-O v_i	 with it. -	 is, is	 3,.	 ,



of nt_i of - —s ty$l if iat* 


if tto


iL 


•	 ..-.- ---:----•• -
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S	 s	 'pts is WS	 tM 34L 


1* a	 imS, thus is tdt of posWoeic diap3ss* 


of	 iig of	 is.1a$$M us is 1ae1iy sto"por 


$	 of _--: f'	 a1 it star oo,.oaitica, 


ft tTMamti aft lia	 it the o3onMo woda after 


t y dViti	 If 1 - sWsIiI,	 p3M I as of .stio*b 


1atwms* Ut. is	 . r	 boat rdv. origin, 


a t i, =	 e	 w it 1o.s't. 
r 60 pI1 ptI*( this	 a tilt it 


s4t i1 as r' a1 .4111 pasitlim.	 the oi	 d, IS 


$O is	 SbS t$ t iMVSi4m 


	


bo siiL4 isis	 Aastto Y..	 vPS )VT*thI*i 


of oi4* is	 bM.	 stS it tbs asst	 1f it t Lovss Vllq 


	


V - isot s boss	 t2 


Tbo st	 1f it	 Lss Vall IVI& is &	 ia1 


typial iiibasi	 vpt t)t th. iS = hS3	 !r	 1?I7I0* fevnittiea. 


1tiu.saora. 0*d Boi1las flag* fP the sood nortt0* of thi g aP&i, 


The di.p]ihi t of t] o*L1l*s f1e is at toast 1.100 feet .ioirnizd 


ze1ztt* to the is*1U(L	 out)otwsZ tt tI	 be,t, the rodcs 


are all Dil.s Mvor Uaat	 a ave disp]4d -	 re than 5(;C foot 


0* the IuI 410 faUlts. ThiS 


oi,as44$ 1* the floor of 


to azplai$ it. 


It has bass	 that 


b	 SI prIii]7 


vs., of t	 tst -


- La displboemt a so abrot thaz.t 


%	 sbis bemeith tha al1v1 is required 


the Lows Ysl2q	 st	 sst he



1ti. Tot it L'. stbishad f the 


is	 its pooUliar átlia.s, its 1ar.
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a 
&tep1ot, u*t the feet t^M its ,o -	 i-? 


of a?iôn WItà. 'S )v ipess a psvt tsr t	 iw. 
P* nmr that	 t be	 .et.d av ()	 of 


tities &	 (2) vitiI of	 If t ftr.t amw is

e*,rvse't, the ets is sJ1mr in orLin to the 'sssim pipes, di..s& 


a ibumt	 U t	 anj 3, $3	 1' •t 


tue is ocwszi 1. vitk a7pte1eaic sttutuaes in ot)	 Of 
t? Wj1lj,	 595, 'W)O the srio. is	 tM srptoe!ai. 


dstzriese bn with en in)d.a 0? ! imi*1i.e	 eq tM. 
T i roeesa is e't&in17 rsI*'ssnto	 t LU$hj or 


brs1Utbia	 of )1	 nsa. jt11J	 ossbiis, l. ftat1	 in part 
ow1 to loss of a fr t	 en4 In pert to eosS	 Sf th 


on eoUn os en se1 vith1. of w,	 -,. 


W1 C* 


Well Oe* iae %os o4jeesst ieIlqs s$ of 


•	 the Ntpssa	 es* of iak La uM( La a 
e	 tetiss	 tit	 f1$s* ii I	 i1. R 
tismeteso. &	 of	 , 
bsadin these	 iS t	 to p2a$. 1 


61*1ao	 t bag tt$. (fl	 ) £5	 o 


,t	 is	 1$s 4ts	 , 
it e et	 fez ?L1 nile t take thMr piaoes4 t	 rails bsesu 


laser aM iseer	 the' too ft1b	 Or bena, 


of tbe	 fnits	 ab*2, wi* t diap3aot tak up on a 


t4tn*l ss fin1t sr fOl* t. tke bsike a1kism$	 of t 
---	 __ 


W&31U,	 that, °$d	 v. of 
11l. of	 of aesi.	 , 1. , -. 6, p. ,
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Ftjuzs	 etorni*t fFu1t of te 
nez 31ck oa;, Ltht-4o1orf,. 


1iitonm on thc ri,)*t i t1to	 irut c. r 
eo1or(. I)øVti 'ie 1i!O%Or'1 n t 
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gvib e&$aeast te the 11di eta. In	 the Well O.k iba 


diffs' f the L	 b in their its. id diuplaott en the



feet IMt the b1es at sa s.t of the grebs r. t reL-tt iveL 


4iarpl.ed . it	 i. OUis. the etvturel affinitie. bitvet 


the L	 i W.11 Or.* - are alees, 


01 =tain - 


tr&1ciitg s.uth.sd t Ot* Moatain Li ono of the 1.arer 


of he ?ez'tin	 d.tstrist. It ie a 1th of *beut three rdl.s, a 


vt	 of	 nil., t	 -ir*1 dtep1.*ot ef 1,000 to 2,000 feet, 


tesrmtx nr the etheeat an rtheest ede of the gtbt. In a&i 


tton the t?ehd is eenti.d in the fa1tM etractlIy 1w re = 


teeming itt)esJi filM O$4nr ?tstn. f he a&tn itself ii! oor'ios&. 


ei tva leak in	 stU.UkS into the floor of the grab after the 


fi1*iai.	 a*he.stei f*lt w	 aere4 as o of the feedtr€


cr
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T'v.sno	 La t bb a s%a1 - eh1* t'4i, 


	


rvs tote ths fv of $	 sL, 
Die lYLyeG fti°fl	 7SV 


whiob te batw4 . thie dd.	 t t pog,tvpbLSaflT )lj.r. 
j	 j hior&Uy 1or, tits	 ___ 


La ill 1nsd, eying	 as t t.rU	 oUa La 


coflt4reCt of th. Gii s 4th %	 U.iW is 1* a p3	 a 


rwr1 ntt t 1*	 p3S$ *4*	 a* tb. be.t at tb. lisSs. 


•	 of tb.ss dsva	 tots s s* It )1u?atiOfl below	 . 


trE %t,Tifl	 *aiM, f*t47t or g.M3j 4 ppIM i1a U 


1ia.tC3Se* t}us tha ooaainat** l.a ws'	 tt	 i	 i. 


p*itioi1 2aosT1fordtiSS or 's 1tt f	 M	 at 


1tsaeta iM .flJi5$ 1t at	 Y'rQ*S t$is	 - 4s$&&1*& 


tao. fi' tbe fa - fi t	 La	 IY 


c*1iid.	 at	 La L1 La faV*T of t 1*$ter


1a	 at	 La tIOd In ttgrei 3, 39, & 


Is a fV4 L*&i..	 at
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1*	
t	 ss1*a. $ISV1 t'etstfl uAtt 


ef ii1s *1	 3iS	 mt 3as)*1'Ul tsv rba 


e at of eot. 


	


No .tr2I,uI	 'O51M eat of tM 7?sn	 n	 .rnt nt Ion. 


ffrst, qY J to3T t?i tes a$id, is sn!27 hri.f . mi1i in 


-	 * be* of OVe7% f,*ian d adr 1Løatont'. 


etar eoaet$ -:	 1iW1	 This strutnP* eca1 hftYe 


as V1d be	 r 1ocr1 


	


of ,pb'rt	 th*t is • 31 p jw1 f	 or 


-. in sei,àitw. £ latter is Ors bblo,	 tie'tnp tb 


	


of iOLt1tiOf tt 1	 plaSS in the borartnr Uretmic p n i' t) 


* b'sioia pias * to .olttteSt re tocalised in ti 


sss	 is appixietS17 half a nile sotthtvefit o the 


first	 3s% *!s% of the ipLi WiI oom line. It t 


13.er ti th. first d osmtd*s .iily the Gva'.on, lmt tn ortt tt 


to be si1av.


)lartposa ifl 


	


•fbi, Martpo*di	 is .t,tW*i d*pT*.ItOfl bm.ted	 the sou.th 


br the øiótti.ekpSd	 * 1t a on the rYth beds of guntle 


sonth p sad y 11.T faults. i*.p1aoont on the i**a flt ie 


e*t both .atwrd sad vtv*i6. A great	 t of solttion ha cttrred 


1* the ,zpet*t beds of the Devils River liasstoM. solution f tnres are 


oo.ntvated mloi the a,rthea*t trendi3* fwectss anit fade	 f 


1h into the ele.s17 .psø.d bs&tin plas of the rper nvirt of t) 1)evils







esto!.	 bed La thi1? ar t tcts ba*	 iC 


n'i	 s or i's	 d the fraat2z (figs. $ d 9). In t 


7iV!tpt 13*t Ukn in otr 6qrsssie* .s,	 s	 breoda 


V4 tnieit'na a3	 peMSIt. It is ,sóbsbl• thet	 e )wa b 


sane no1i ttcm & 1Lretoie & the d.1. 	 or'.	 thet this 


eo.iaion, ia e11 sa the f&u1t1a. is re.poastbta f the dapS4e*. 


Reel flM qL 


	


ii wia fsulSd a1tiw a the	 .sst uIM of Rest PI 


( ftc. 25) tits I. 75 R, It ee_u L -- ?sv1i	 d1 eeh 


f is t*el the _- - in - eet$e siee. 


s.,i b reeei& pipee	 t I1 1 
the .y1i1 a1. zt	 be	 t1k	 t the 1I3 
the gia. is	 1iiM 1* S$ $111 - -	 of - 


Le	 . Ia - ttslf, - £	 $ 1 Wss 


pipe usst thet the stat W 


•	 the	 Las be	 s 
- at	 LI 1tM in	 of 


the	 bs.mt af 1Tteee, the 	 11, 
PP of	 I) the ner*heeel t	 s 1*	 of 


Tdabsv sts, eel - the v 


	


The ,JoriW of the failts, teess	 -1	 in 
dtstvtst be1eeE te	 of t ss, a a2It	 a 


4er tar& Ia 1554	 -	 :	 t	 ____ 
abl T.p3.cestst	 . i puI	 ____ 
of thee. fvio. be IIe.SI in the ft**	 a
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•s$ a1t,w* thae sets y zy o1Utdi?2'flb37 in stri1c, tlicotr inter%OCtIc1* 


&r eoies1y t n* ny riht	 1es. The 'thsttrd eøt I 1ui1ae rat 


of the v,Jor fri1ts thc viri eertton bin the northuit tr' nti	 I& 


e Aj the njor fi&1ts c.re nrtwi f'1j1t!9 •n nost of thei 


the a11r	 nd the f ctuies, thn irthest 


trn.tr on rare the met n'sistsnt	 ron1nt, thort' th rrthest 


tr*ind.tz	 ee, ö ittIt of the rcb	 fu].tc of 1:y	 Ir,1:cnt, ten 


to be 1e	 ia1 davel,o",Od. and shortor (ft. 1.2). 	 'tt	 jrit,' ,



th f1ts sad rvctirea b.ve steep dips ((0° to 9o°). 


ftratn2i mi *TSSCtLOTt* 5J.OV offsts of otther sot by the 


other	 tti dfs.ts; t	 t* T1 r eVidioo tdi ne to tab1i sh 


a1.tn1 iwatO ss far the nortIat'vd sad nort) et'trd sets. 2aa 


.f the f1ts	 fnrotw9 Zt3JJ'17 those *f ?'thR*t trend, shoit 


md	 at a	 pOst	 31 iiev.ts. That I	 1I a' 


3j	 a1tte !sifli'1isAti0n a2fI riont	 1tcd. 


-- tartVLz g of ø*3cite with t)dit sheets of cozntry o- (1	 z'9) 


the trS oa the twa eats e n rrt si'iu1tatie or cI'or 


1pt	 Va$	 the It)t tPLUI set probe.bly e,iL,ted Ler 


the thwast trin set. This trot is 


*ststati of 1&$e ainart1tsimttoi to the northeast tn1n fnit-xtL 


The	 sit the 1jr*3 noi1 f'u1t	 ,	 ocinsnti .i'1ip, 


am tc'	 the tatk of LftPe horiontd diep1røxont t rau.it itt arm 


issmtts. Wwwr, no	 s fouail to detest
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fr'iüt	 nv. tit1o. ot. C;
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hen v,tt '1 diiite. Tt eo herintd	 p1e is 


iOLte(' bv Y'j*D.t qi 0? nt1y 7l1b%ed pos dti r_	 st øm-






Ofl the rvU 1 ni1t bt ere ftt 4 


grooves e*t *t ots of 10 'ttr on the gtb. fa1ts 


eM of Lo	 'Tj1 are ook s*1es. 


	


rtimtA1 gve arc rro oo	 u .t. 


tvndiv tdi? tnult nd the la.ok of ti4 oft 


e1e2 e,i1e of ioton (btex,iMtoa	 , evIL	 )



hontewtt1 rvvt (fig. )). 
w	


Ooet.1e	 bttrione	 ivas s d the f1$.



tied othni"e, o tht the disp1aoas iwsd st the 


for thc	 'fto* oa33'. At. depth be10 as isto	 .	 be	 tlt



or & f1t of. ditf$ diep1*ot. 


In t* ont)etern vt 4 the T'U	 dtsttet, sth of the 


P ei11 rv riorcLth ,'sd west of the aoutste	 of	 t 


.r LV 'vS! trn1t wputting N14 C3'O$$LJ*g in a	 pattes'u, La 


t?at to thc sii,1er fu1t attern north of the	 sUas. ) of the 


i ttribntabio sip1y to the d.tffersnt	 s eiosed Ia the 


t*	 ;ault tt	 wJ.e Ltnes b the thic) " dM 1qj1 Pjy 


t.voto:e bccor iz1t.tp1e sputs in the lose hoij	 a	 s as the 


tome. Thie iftent differ	 t4s to be geiftsI 


.	 YDqOVT,	 11 f;zit	 tO 600t tfl the re2i 


'.t y i'	 bc	 trting fiTatitO aM oihpe the 


-'ior f.dsrtth n1 (3 uthi.eat of Pres	 va &,tmt&Ln	 to be the 


'-ott ç:	 ton of the ret	 Tte1	 Caa'on fs1t eoh of the
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ri .-1ip rivent. k'hO vram 
cm i bei'1rw 1 gk' above th. 12..iiia)t e&3.., 
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... at	 a pipsliks er 
W	 awe bs	 1*sI	 ipti	 as	 ja(ijj pipas ci 


bci -.	 - ws a piMo I	 si 
oI aas, i	 1 tbs boi ts ($aci& Siea1y dva& 


in stI	 pIjss i.$ss t t tau as a w1$ at	 in 


•	
t1a I* U	 .siiss	 at	 et*a m. 


s	 Is	 %s	 b. 


is a i,ss$)to m1etaws. 1n$sjc	 tate - at th. 
bria pas ai	 ci at$IW tr	 as this fact srn 


a poads asu	 i th	 u p1ttJc. or neike 


*at	 bei	 Lias1vtsg t ciii O*,tr at a 


1• I1i	 tMzs*. )ta bodies si1 in f 
b mu1. *tv's or dAi5C aeooidind to tbo aur,tt i of 


o2ris.	 atlas at tbo bS.ciia pipci o boat b ii. 
£'tbIa in	 siii sar..1 t7p151	 s that
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und'too bèøuae th4y ci,ni3 be t.ted th tne 


expot1tft. 


*r bTà4n pi	 rtbt. in	 11i (1)	 $A ptpe, 


t	 ev1i	 iwr !it!	 I ;/	 vZ f	 (2) 


'i	 ir	 t. th	 ( 


i'	 in !ou.i11a.3	 th Ci	 &'	 (..	 ic'Th1 y)ip4 


in the	 'ofl fth	 4 rt	 in the	 A8 


rtt1 di t8ia of th pilB SJs th	 t 4 


it is o1y V	 toth' the tflfOtWt toit en aU the pipo 


L* t1 f w 1g vodzta aM a$ th	 fee, *w* & e,oeit. pmwe 


be ooratri,øtd.


M,gie St* pIpe 


M'a	 $L* bP.9cia pIpe is in lt1s Ytv	 skins ab	 1I a 


d1. northi,iflt f TIeS cts. It i, In 


atIte ,ttctL	 p1tion f,	 t1 


tat1 ki d.pth ef st OO fss bsi pzu*tM *inaIbt 


t $tóc,	 pipe is Iei7 eUtptt1 in aw $ ssp 


baa a tath at 5LO t.o aM width	 OO fs* (f*j. %)s	 ia
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two T1.-'- h( iBiQ Sink bysecia nt	 a axpoM 


ftor rv .1 of sono of the brecLq 
cltfr Ic th 11 of the 


ith vtic! ivor lirmvton.e to th rtt of 
thi. cil:'	 hrxci of y ugir rodi to 
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- 1re .—Contact of the basocia at the 
sid• of b& e 3M atd to the 'ieM of 
the ftu'. La bv*ociat*d Oesa fa'tto )uia 
lLas.tosto, and floqttll*r fl,aes; at the 1t 1, 


4Lsut.d ut1. Rtvr lisestg 
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-' 34	 TG'JRE 35 Out1re rrp of' A-uja breccia ripe,	 $1 bsssj*. near the CI"i9c)3 rIne; scale 1 inch	 .ssS of the equals 100 feet. The surrorndtn	 ". j&ej eS0t 1 L	 OS øO roc t s re Boqul La.3	 the	 f, Th	 'V5M11 Peeks 
breccia 13 bro'cn 3ar'(istone sr 	 .	 d1tee f1s	 tks 'sesi* 
c1ty of' tl'e Aguja fr'rnntion, S	


i. au.s - ike 
displaced dcmnward an estinitsd	 IRIVtIILIS ii bseelttm. rdr.mum or 15nC feet. 
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	 of	 i. at 'aos1s $pe 
1. 1 Leek eaa1s _-I t..t, 


IJ on out.irs p shows direction 
of section. The surrounding rock 
is Devils liver li.torie; the 
brr.ocia is broken G*'*7.on fortion, 


da limestons, Boquilits flns, 
&nd possibly some Tertiary vol*arie 
rocks • The breccia in t.hc outcrop 


____	 is displaced do'irrriari a euch a 
OD feet or more. 
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? .JOri-	 pip. 


pip.	 t) ?wo.J pt7j	 is It on the u 


$	 st of t bwr 4, toy T -Portit	 . The zrer br 


of loi11aa f1g in the iciMt dip entIy waet'ii at	 o of iee 
ther tO0 aM is beke	 fr the breaci& pir* i4 fr ctiu-,, of 
1.set)	 dtspta	 trdtn U. 650 . aztd X	 O 


tratupp be1ve to the Psdmal q'.t of riorthe t	 north' t fr o 
tiee, Vhi are m3	 tkty dwelo ed he'e. 'he C1 •r outt ir . 
Utc intrtc,i ie 3y tbrequart.ys of mfle to the nort)m'..t r.Yu 


the 1e Nb at the e me ie vithi a rrtcn, of a i 1 to the
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be'octa pip is	 thu]7 .q3a.d f' 


aiatRxo. t	 ot in t disii. ? *	 .ft v th 6OO 


font dt. .p1orato wot	 M	 it%s1$ mregI.n 50 f.S 


IbtV Ofl t OOM$	 t tisais.	 W t	 fas, t pip. is 


nstr1 eir1n in a?ossBSti 	 ' u5 f..t; it 1ai 


oUt ,ttó1 os. ti with	 j 


di1o$tGfl, of a1*ut 200 f.Qt	 t3 4%) lev.1 (fig. 37). 


•	 mststs of .3O rI1il1&$ 
fl.aCs O t %P 1UV51R M intaizM 


tiM Tht4r rocks below U LVO1	 t	 za tt* pip.. ( 


block. tv on the 556 ]el, tei th	 ia& BoiiU,s ontaøt 


f1*s, but e of it bes o sp	 th	 tvtz. 1	 less, 1-


aito thO*bOS$ øM 5*5l*O	 u S5.e Lo4]y, 


a7	 øvz in tM IlI? eve ts	 r fev 


aM in aø ptee veve se	 er	 iblo tlo 


in tbs fev**.


	


a. N,, A f1ntt*.t	 1M$. ____ f 
(abstvei3), Waakingti	 s6. S. J. •	 . p.	 , 19%. 
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rt fri ef t)	 TvrUngUt e31	 pipee t	 the Chia pite 


tr t	 Thiso tino, b.anee tr	 it v& *.tne the 1e.et ad	 et	 bmb1•


,re botbr in th d1itrtCt. This pipe ee nnt rd the mz#faoe 


th4d


the teoe ^P? 


the fvagxe	 to	 pott. Ar 


mdce te	 the 


nate11 prob3 fV the Xvt1r '11a? Uit*,	 srm	 was
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e1 tOpt1ig	 2d atil the 3.1	 irT&RI o	 xr,on breoc-


ttss ftll.ct the .t'uct*ffe aM poTtod itr roof. 


si t	 of the ,c1	 relattofl. let us se tht t2 r 


ed $erLsl s tnk fuia the toi' strt of the 1.i ytl iiver itrietor0 


300 feet belov the top of the ripe aii1 thrt brecciatiort of the ovri.rLi 


oo3	 of c)vq. aM UdA rod* involVd &fl opr.AtiOfl in volnni of %O 


•	 omit. It	 ths be oolttSd thEt a	 of vi1 • .ive'r lirlo' tOn4 


te a 7tiMtT vtn the iiter of th io wsi a iieijht of 9C 


feet (30	 ot of O feet) ,set have bo rve1. • ktn	 rt. et r 


of 75 feet, this	 li1 be srobaO of 0O,O00 u.bic feet in rur rirbr. 


Let s frth' .es thet the lLa*ntone a d.ti solved, crrrte rntt t hroh 


the 11 s, aM all of it dosited as o lotte veins. The vo10 is 


fft&.t ti foam .1* veins 	 m4gifl fonr thches thid', 500 foot lon:e 


140 feet asp. The sct1 voI of vein oJcite in the nine ?: 


is Sr es$' t)	 this. 


A	 sw of	 intuaiDfl, %1t17 sills EJ'Id dikea, 17c1?Q .oun&. Lit 


of	 Ohisos "d' voz'kiss. I*di1tte1Y above one of th, the 


i.dI1a. fI. - bzia$.d q the intruaton. '2he broocta ris dif.cri 


%he eeia piee in e$1 Tcsr 5tB, natkly, its R11 vertioil 


isealar shepe, a&4iOil itt3ls, *d mrt'O of thc brcic, 


•	 bu'eeoi* 1* ii1ed, tbuat, *ieaed, nd xp1iftoL it it cn ogüd 


of oai1laa ro&s with i intoraiztu2 te of rocks frae other foztio'ts. 


La !_ tisterteti than breccLtod$ in oontrnat, tho roct:t of 


the Chi	 pipo, hieh is t7i011Y in discrete h1os (ezccrt fo': t 


oiiqa), La not foldM or tbxiiat, it is ttisp1ood ntwU.	 t i
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o' so' of ,tixture of rodci fem difternt fotio. 1* 


the broc	 of t	 te hr'e a itr1kii r3a	 to envs	 *$a1 


in	 ol rtine stops. s sra U tn$rzsion bysoda hn$	 oil. 


	


,f hv1 born fonsd loor1, fovU	 lsi .ei 


Othe? .00ta - in tho ?ertiz ai.tm 


.d tot11 1' 76 basooia pipos ewe .he o tbe ewsol , pieS. i 


. tr eo10 is mrisM in tabi. 1 beicv. ? ape,v La 


as itt 33.e of vo* f1rnt txa iff	 sSwet. 


.
	 S io sU *nii Mlii ow 1	 ba.	 Wssdm La 


?O reit	 tO •,osLe U ews t	 ing ro, 


the oth' ti*, some f5 6's.atons ba I	 ts ut$ 


than thó ritdin ros. Thi o3	 s * i3 dw1*w 


elliptical	 4th a prC1!	 rt)tstzd da$i$ 


hoc rüy *OI%e s?f too t1TSf*1AT to be tIa eowtb4. The oldm.t worn 


in which the	 j-,5 i&7e t	 is the ol6aet re*	 in the 


cJatt'ict, tho '1z ivr lietone, The 7osat TO1* in tj t 


	


:'V* bcn omd Is cr].ins'. cl:; oimvr, the 	 ftllin S.nola 


ho ii tt roj nice, the ówj..t r04*e	 lu.*ice of 'iatsrrw7 grvLvele



in thc 'i trict, T?ste thj cz out not on3y in wrils 4v.r Ua..toas 


'rUer thrj ro ciroct1 r soctted 4th eoluti fetiwes but al in 


ruvor rod: thro only ro}atio .1 ooUepso—rith no obiti'au-is apxztt. 


vI1! Ivr linc,tone is the ozU,y thid 1iz8tono fontint in the 


octn. It is oonetst4ntt 4th 11 the bai ftsJooluda thet the 


'iOfi ci'o'rL' out irt rocks	 t)	 Iils 1iver tiraton	 *
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56. s.	 zLpoe 
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Teble 1..u-JI'.oca ripe. iho	 1ato 1 
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_______	 ro


Obe.wsd	 pos thii* 
&t the tt	 of b	 .$ piaowit of f&te 


trto the mn'f of yog.et ro	 in the 
b?$t3ja	 t the	 u.rfao, 
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6& 3.	 Little Thir 


67. .	 14tt1	 Thirt. 
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re1 t) w'i'' aS	 pipel t 


zxt. thin OO1%C1Uait hs b	 pxvVi4 t ii iaat.	 as 


ing.	 a a ooO5it0 tetW a ba	 of s	 - 


!vtnr et yi4tO5l *xtt	 ,S*'Sd its dietasI a tL	 tb * 


hot?t_to_dizt0r pTtiO of tWI to	 )4 iii*'5S tbe si	 pm.-


-"ortiorts ob.oaV1. 


e boi	 of t b,OeOia, oas 1* i1as	 ee 


tne, zr gtAasr!fl7 51'P aM	 pi.12r av as 


• si(i of 'se.	 blo*s t are	 off 


va11 i-to the soeta. The	 i& It.SU La	 al waM 


frcttofl of an	 W t al feet La	 $as, aM ts 


tr	 tt z rx-' iisp.1seed bóLo their nox1 .t,c&ttsphiS sit	 La 


ove ea.	 o art of	 V't disp1aaSmt,	 * I- a.	 .* 


:i5t	 htO1J WIIe?t the 1ithei10	 is are t)da is 


o! fxt. 


The brascia i'55 fi5 OOw17 fi 1 feet t ()0 feet 1* 4Ltar. 


but ooi tr vs 11 as 50 feet aM S S	 )ar then y0 fast. 


The Ttn11 (itO? tf z'ob'h17 a idleetit al	 etstbe al tb. a, 


vtich, '4th the eaptton of the	 fsittee, as ata 


ar.th c'vsr si wUe 1	 sl1 s1	 pI13y L1	 y 


the 'r1v'on aM re also sufftoit3 diffii-áii ifl	 tsbs asM



oni'e.4il1 atrtc 5$. It is t as 


ii .e 1idt, as the tarst b'eeate pipas	 be $isaattiI to oth 


øtfPu1 d esiot. or	 ple. a bp	 of tiase ie1aiMes 


a ri1 ro'tInqeet of Bee	 ML* is - sore t3vs j) lost is dietsr, the


-'1 


15/







7 


of 1.oa ltudc. In the Fre.K, :.r* La (I): foot '.rldo, 


the Lo Vs11 eW	 is 4 0(X) feet vide. These 1ar strtctn'.1 
dspp .sts	 b.. th	 r boo 1uge to	 hz-..d.	 tent roof :zC)10 


b	 let & z	 rtti1iy eM therefero rmro nerl r r.; tmi. t, 


t*i st their )datehip 4th 1tst& 


The relation of t.aRia rods to the broia	 1trctLn. 
Te.tia2	 r,2sjv	 s are olde. then the iee in the	 ort whom

rOlMi .gS. __ aled the *S$c of frvjenta of Chiros vole ic 


	


e.te. in the	 eoia, ?rOb]r all the ijl) ftr. oofltorz floolu 


sith or	 then the Chtsos ID]Onaiea. Tort iix7 intrIvo ixnc 


h $	 hit, int2'zda at 1e,at ftvo br.ia r jos. 'h 'l: r 
of the evi	 of la* tfltraaicet is .trikinj In the ?; tortyj- ,i,e 


ale. in ae.s of the P tmaa pi"4. In one oi the ttor, for e:r.1o, 
the ia red La Lntad a. rtriz into r. nid jib10 of 


od11aa blo on one side of the pine. Artm the itrui I 


of *d be.eia	 11 red. Thee the cxUa,se nc i.titiuu o' 
iA	 2i1.lae ble	 gt ve "reoeda the bkir}C t.n& t. !ro 'orc th in.-






tisien. It is re.oe.d Ihet those tdenoo. of r tiv. .j. .z trtctly 


1ibi.	 • t}.t t deeper lerol the	 tom 


nimt be raer.et, 


iet'iztton of the lessola pipes (p1. 1) is nt iforn, or 


Jst are in the a* of IVt1. 'tiver liStOflOe ! rvtin	 or 


this a'eios is'	 s.tod st olosrI r the ooncitior In t2e 


de.a pip.. fl top of this ,L',e is 3us$ ahew. the Thi&. tt4. oriuil 


etost thes. the pipe oiat he lost the cr to atae trrr • ihen.







it	 t)	 trbmb17	 m$	 Va1 


vw fodZ e.t L*, .o1nti	 osrk La t) it1a 


Rjqr thto2 J ed 11 S.*ISPI %$	 r4 In 


a	 of ePa%	 hS ffi	 in .tz4i La 


att. !wr,	 * t) I**? of p*p 


a1& - 


?a* af 


.	 of tbs	 ii. 11a	 11*s 


	


of aVli	 . :	 of 


- u	 t. this	 *	 at 


ma	 * *s of	 t	 of 


s	 tha Ua, t	 1 *1ki	 f. 
-------	 - - 


vi	 si* In $	 )a U







.4 
Tha	 of tti *L oollrqiao ii fr1i&r t.o d.L'; 


&	 in bi	 .vt- i*thod.s of tininj, in t for .Ij.'. of 


niaD1es in i.tz*ttane ri 	 in ibOie yer 1t	 .,, . . 


tiut fv


i	 1e	 -'ir trt	 in to 


the ftU.in rjxt i the ttitnda of the	 / Jh r 'v'- j- 5-


t , b1ek 1SC fost	 150 foot, ki :(X) fcxt	 I rrco.'t tIv.,



of the w11 of a b1oci.ccve 8tope, (.rbr / :: t 


yo3t ihtiy owr the eoved oro,	 tcfl.y, or *yt 


outrd.	 e	 'ird jvth ol' i.	 110 -c-..v1 E''- .-	 t 


to the urfoo; Q'tnr / statot, "In rinixv	 ',rr 1x,-io: 


of rd.nir the urfoe i bro2 :qn	 :	 o 


is


z b rorT1od in zzt uzarL4.n 1y iiiøotorv ev th. 


he tLt i	 r sie1 }sd feet at	 1crfaw 


$*bi.	 / da.ewibee	 s'?t stz1. øt the twber1z	 1i.teni	 r 


ase0 It is a stno1e 300 toot in diriotur with r 


130 feet	 the	 ¶m v11a are of f4yi sztd3tone, oom 


IM the	 1itute i ftt r depth of w-: t rt 


feet St10 eto$es 'The sird10 ?ooulted fo 11sc i-to i 


, iattMet In the	 1ii**ton. kx foet o-


bie'	 / £eesib & in*er o smiler in2io1,a o the tbei 


- jici,,	 td of r	 in - 
J•t	 $,,	 • Rt	 I. Cir. 6330, 19%. 


at., p. U. 
/ Idi p. 7. 


tojs, Paris ]},	 nt1e1.—	 osi', sit!1.s .To'r.

Seet.L e1. Z$, . 515. 522, 19%. 


k A,,	 1ea of the ()titherland 71 ,t 
Gas1,	 , J, . 1I.J215, ).9fl.







ho .ttit ntps w% h f4	 & 


that fod the aho.tb1d	 S 


f.$a' tn yank styftt	 - tat tvo .%J.4* 1* .	 &, ft 


arch ni	 hold imtil.	 ørYi3 fS t	 31* L&b7 


b vtd4mirPc oftho tuarttfla 	 , 


z,tuS. 4h .	 SW o1i27 is 


(tomP.d1u1pd joi* La a	 t1 ,ips	 is iMi..a .3.1 tM 


rvtiOS.


1 -B-	 -, -	


-	 rr 


/ 3.111. . n.,	 4a! In t Oo..101 PaLa U	 I 
's 7n1v. bU. . 3001, Osntrt 	 Ia g1	 19,0, . luI)%) 


S


; 7
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Rjjtton to oav'f LU 


te	 vdcth the	 on forrtix-t i - :l'tu*- oJ I 1,0 IeV 


e	 by si1r to the broccL I in 


cie	 tiU	 (flc,. y .	 r fly ooatxz 'ii 


f1ts o	 Th aro t7- ie13j	 tedi	 fet Lone nf. 10 


t	 0 Snot vi. t the fo aM ii*o are v.riei an&	 1ax ct 


ia y*rfly t U re$t	 o( b*'s.oti,': f'aMtro. hci r vrt I c .1 ttnr.,ie,n 
1.	 11.y 1.ai U 50 t	 t in uetioit.1 eoi	 rW 


test. Thr aws ttllsd	 more ot iae	 oclri.tat r.çn for ,i-rn -ncJ 


]svt1,s Riwsr 1tsst 1 the ese of breociatiort br4y	 u.y -- .t(t 
the bott	 'rdin qrd into a1od, but rt roc 1- .to 


b.&a. lzt the Gr fifty test or r3en &o the to- of t7	 vt i 
1IMSta!u, the eai 4i11	 be	 1'eaod	 arl1	 c1irc;, 


the th'r th &e zt thccjy to be ro c . t :-1'	 :'ove 


r 1	 U 
r4fl	 the broit	 er o1 fo- t-rv' ri' 


v4 - ya	 to be foicdi rv,t, At Th,	 ri'xa-	 or :- •r]f • (:-V-. 


'	 fill	 b. tnrd	 roc:, ith	 t 


At irrou othrr -	 thc c:v-.4 * -' 


ove, L"tie the v41fl mnoo, a	 11	 the- broci,: i C	 . ifiF



the otnabe.r rtw iition 


Az	 1'ivtion fo the tttffe rz	 t}	 ms.fj]1 :o--	 :. 


the breecin ipes	 be f	 in their O!'1in4 th i 


the h,ri	 at vbieh	 aitzdj tot nlaoci. 	 xl". --c.: 


divt:jtc belov the to- o the •vI1s 1v''r' 


- -	 -	 -	 - -







.


_______	 --


.	 _ 


c
4li.4 


••l• 


.	
trc 'E.— . '-red r;..o.. rorti	 .a1 .')uvtla 


v'ry- ir;toto i	 "cxivo-fifl OTh r4 :..t the 
rI O3	 L'?CLC)	 y*rt1cz1 frt.o-


t, u'o I"tsocto	 t ,,ot trte5tortE boda. 
c fiit. r)tI i tiu 1y'jer laft c.rt f the ,!-to-. 


Ue tyor 1io'to-o and th djic 
r .:'V 13 rj3Ofl forrtion.	 bsda	 s 
.4:i -ortt .1 I)oTO oltttn	 .bvi	 ooauzrsci. 


1zto	 . 'Z*	 Of 
os1m. 


TAn.	 bs)iv, a. b







[IJ


.	 . 


:'ic	 1j,	 j1r.izoci 0 ae.vG-fii'	 •.:;rI&' i. to 
.%iflO.	 'ha '13X'i it TO. ci	 biz (cr!: 


in ti* ,:to'nh) La (1C! iOitOd betucn to 
1V11S 1YSZ' UjieStOno	 tho lover lnft nd 


Gi'son foxm.tI-	 .t thc	 er 
TtL. At the l	 rttt is tho t	 f 
rd. tntne1. tdth	 t'm i	 ft.







.	 0 
1trw,te,fle i1i ha've its di2tW% dm.r	 d	 t	 iag 


or thu T)evtle 1dvezD 1itor nd, oe stai4à,	 4 s	 t. 


on zr t}i t^ Orayst, forrd.n a bz'a 4p. (i 


the fborttofl of a oollie strL1Ot	 at tm 


of the ovtls Jver Lt.toi	 u1d be aiiM a3ot Sale 


o.ttllnc & the vsrk Qraun io*.. This mal$U3	 1& tâ to eler 


the olttiO?t nree at the n1 it it1a13y b	 .i 1t 


r?4.1TY 10 tho OOflt?OUiflC fr*,	 a .4t11 


As the ('ryt is rel.ative37 ti.eeb1o. a	 to Vda W'jp' 


is twt the .oltt witri thet e. the	 .4i11 a 


an 4T'.tb 1,4eral]7. LOT it Is	 to be	 ls thel 


'sr.t&'$ y'1d )ve their f1w 1a$*d a2 	 the 


AstiV' rt sd*t be eit )o1 er -	 Isss4.	 a. 


R.1$ion to Uaeeboui 


2h evils jive? Lt,eto*, the emil thi	 NI 1* 


the rian, onntaia	 solnUon 1....I.$, emit or s31 


robiibl1y foz1 utite the emi psrto4 as the	 aIm pipes 


fill wrs, 


I gsii-1 there ctWO	 O .$• ISVILesI eePSS desM 


ily to f?Ct. on herta1 ee - - a1 b' 


&t.ic ltnee. Vertil saves e t	 in the I&ttl*	 eii 


4 in the OesttL)u *i of	 f	 e, f 


tia.al cv'	 c	 3iy less t 30 feet 6O	 )igeslly 13 to 


feet or 7. in wi.	 ith	 *t	 torn,







	


'tts1 os	 in th.s t1dien a .ru ti i tho ";ontr	 i-i 


r Ji4s	 ,	 o%)' 2laoe%. fl.e oti tr the viott.1 


WO5 se ?nPo1.,W ro t	 tOO feat i. wiath :v t.'ir 


gv11	 U, rit rcch O fcet or 


?he itiit' of so,e of the otIerru jg	 b Thci" r :tion 


to t ci3J*stit 'u1 to the aa' .4i11	 tt'v' -p4'	 '-y - 


O3'se7 c'yitti.1ins )'drothorrvt]. oz..1aito itrv ti e1.i 


as Thi ea1e at the 'le1 dx, Li ttl	 irt.L tt, "i . .,	 3 


rdis, 0th' ivia t'e	 vot	 zti.	 ?r 't-' -	 1 ' t,ne 


ii O'7 ISX'S,	 SO 0E?t$ V.1sO	 be -r%cirt	 t) 


$G1t4	 !t d4ting i t1	 O2 (tt T t )V ';	 '.	 , 


- 
___ &V5 i$ & JL? Ot iF1e rr thr 7 


pvob	 a.ro4ed 1ttv17 ricei't1;.. '7z-- M 


oom1y ea.ocLz$.d '4th o	 orvlrr4	 . '.-vL-	 t 


ddth $31 the	 fc*is, Land t}*2 the t.v • -rv ' -ob1 Ci.;. 


aitosta$ in I	 origin. In try, rr o! the y'r-, 


ja pi	 -	 r.4'$fl aO3tOS, an be	 o1	 t' 


st1'


	


	 the oths 2'o nt 1a t otdor t-i t'v T- ;urtt 


e1s. for 'ipOb.b* is t forrdn in te t.hry ro :- t 


the r4 au10 or to the rest i:'	 ,. tc 


tst of *.	 't	 a 


Pi the ms	 tL r.lattom. it is be1tm t'i: f. the 'cccj. 


pipso,	 .4t11	 1ims'st	 OaVoa	 crt	 f t..r 


of Uasst. So3ntion cnvttjsi F cr: t ti. 


of the	 River ]irston. eo13mead r.trx,,t ir'o51:. te1;, be --s o







- - i'.ot O	 -	 1 


in t	 If 2	 me 


t) u4i vi at	 z 


ooU•s t ,t.t Ia 


pwsattmt ii	 - 


Zt Le sper1S& ales	 1 SS 


f	 3 __
. p - IViM it 


-, t,a.ItI	 be	 - 


.	 1tpes	 'ud '	 M 


-	 esl$	 m $ 


- f — -	 at s 


•a .t& .	 1* - 


Tvth.1l ,i*ia 


	


The Lute*'setthj p?Gb1 ø	 r Sr.vW. 


yft11 ome	 kM pSS, ovLt	 f sol*I 


w	 0? kr !'CJ'62Oth*l	 $ is	 £3*	 e. 


c be	 to	 u t 


t1	 ?!Y.'.it'fl.bLO *tirtst. Gi	 a d3	 Ia 


.	 rtona t)t tbeII r$ o,Id* Ia S d1 


c tiw ot1P? )ve,	 faas.& 


.v in tsøf n1øM'$ .,s ,	 - t1L 


t 3t a.es	 4a1 t4.M 


- es*	 tbe - - es


'3 


I
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? paee rolatioaMp of	 PtPI 


M	 r.1tsot ,	 .1s I.e .iaiti'e at	 t'I1 sr34z fr 


pip*. 3v1 $pIs are int& ts *. A1t 


bitve sowved	 sa osIe	 t 


ehaao, it vu1d oI	 ?S 21	 $$	 1A fiM its 


)wdrot).rl&.17	 opiae t	 i• a	 'e	 $Js	 bs 


t)* for hati dis.p o.*titi	 s	 wi*	 ss



of bob tbs )qd1Ptm&1 sointloas - t inti5S, : 


.	 thin. ass be sail of tbe as3dte aM SII	 'mILaMt 


m regtoa.1 tj.twibe*i of	 $pss ta	 ts 


kw area of )Wdre%h1 sU,t 	 be sitt. 


	


S sbo that the tips ?srU	 d.tXtat Is - mae. at *e1 


mtit, pipas	 %ha	 lbs sWI -	 1s 


Rtr Uaset La asS We	 A1$S	 d1	 t_-


) sot bs p or%s4 fv the ias	 tRII ae 


i' 31.ts sxaes aM. it 	 5 be seU vilk a& 


! ps are UtM Is the ama3Las& 51*0,	 -: 


ham sot b.	 ast 1* he *0I	 SI1,	
S 


a _________	 at 


aM asiø4Ul t d* pIfl	 t 


oat. a aoe1	 .aMss or14a.	 r )a at 


* 'P v1att	 & sot ,...s a	 *St 


f1a is aM pss*atmtst t - iso?	 2i 


a..suas e1I sessol - ma aM 
S	 - 	 - ..---	 V 


f	 r%. $o	 . 
s..i	 i. rn,,. , i,.	 ____ 


ts,,. t,	 1	 J- -l*	 s, 


Asrt	 1. •	 , . '5.	
S 


L.	


..	 . . 	


, . .. .
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teaSM at OP above the vitar t&*.bl.. iis stLteent tc jut li.ocoril 


the shevd tl.d Oorl$y 'sad 1zzge vrtio1 iixtent of c vcrTta 


2Lj_d	 i$ew. Za the Ter1iMut	 pjj, the rjcs di



tPttLi of esb&flai f*4us. both .boye a to grant depth below the 


paes	 vetep tb]. Is $rtI. 1	 -tpe e 


es t	 O foot bslv the .xlis 4 .a'.z4 hemdz.d feet bolo' te 


$ab] La a ps	 that Is _ eeLazId /	 ChIsos !)j 


t 8 f . w thea 100 feet bo1o, the ter	 •c 
£	 tps st sxt to	 4VU0 1ver Ltr es. at darth of 'iore 
t	 2,1 test,	 the dI p.1ac	 Li pTOheb3 P 1,50C foot .t te 


4j	 thea 1,500 toot	 tato th ljtat0 
La	 (i..s the	 1*. p. tatt.1 tent th n the becj _______	


0 
p$a .	 It), This taut	 ste that the bos%so 


$ps I. ,. s z,o toot bsia,v ti. 


4i] 'o. La the 'isos atru. also i..re 


tsbla, U the tL of foz*ttjou! in the 


fs ha a	 at 1. it 


fsst	 $er t1	 , It so* c1e,.p 


-- 1 	 of the sotI Sres t have (0mM fu bo1oi ,robab1, 


$? tab]..	 ____ a '4	 q,	 tLaLz L*ner1.t%b]. 
n	 $1 that the so]*$ ton t*4tty,, rwntjnn 


at 1 e2L, sthevs ea the hip pszt of the erlir 
Uft	 at e1e*L.sa	 of foot exesser, for the 


	


the pipe.	 fomsd,, It seams clanr th t the 
-	 i	 of	 a also of	 trble,,







. 


Thi abt1t' of	 t1 es1ztL	 s f* as 


A1t	 wo*1 4I? a	 SSSS as a 
t - iI.r in fuai t .s1i.a fss, iapUi _1 
ts	 sthsi1 iM	 all	 1.	 tM in .vI* Is = 


•	 t .sstPa, a1tasIti 	 as s	 of 


in the s*eus	 4tl1 u.n 1* 4IftI3t be lMs 


za*tie M. 4$	 of s	 sts c 


s4datisa asiL.I	 & Li1W asU1	 I. t 
rsl*tt,al7 fsG, as is okat* 1* uu p2	 .ssI is* s$sI 
o aM sealed !	 tb1 •s3b• ibeiM 


The )7'lthSVhl eIttvw SS]P$$dOL	 slM3ar be tse *st 


.et in arsa of a*bie ths1 .pri*. Ns .s1a sbeds of 


.prtns	 t$ seiii $ is 


of the rprin	 c.LtMt ss at Nsat	 / 


)aye reOSIt17 disoLosed '	 itism. A$ tWa pleas 


indicatse a l*r pi'uipotIa of sta v.tsr.	 in 


7ts rtS With tsT aM di.*o1	 taasse ftas
- 


/	 ta, V. N. p, att.(3. 	 .	 l., l.	 ), 
___,	 Va3m., B, r. • Dspssit1 of	 in	 )itas 
GS	 , Zas.	 Net. tasas. ?. . 154,	 . 


1r1	 . V., flz PW3 I,	 yj	 ,, - 
Vhit., Dea1d I, • ?,e1Sasq ss3 ,u.l$. at $S	 $pr$, 
JeZ	 . S.sj'e, i	 . • l. , . n_ajI._I ).
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La Ibm $al bm$ v. of lb. iprin sy.t rises 


be of LI. h1 t4s'vtu'*, whils cool ast.oric wt' th$ea 


lab lb. spri	 st, / A •iailar )D'thetb.x1 rnt.. 


be ss.potb1. for lb. .oli$ion tturis utd 'arothsT1 


	


..it. La lb. TorUv dJItJLSI. this	 l.at iou is in 


aoo*wd	 wid wiutinic ctivity, lb. vid. 	 ribft of 


dat1s	 o.it., aat lb.	 of inse qsn$itjo. 
of so3ei ..at. iMi*od lb. ltnssto. solut ion f.etnpss ttd 


lb. 1dt. vei. 


Pocoibi. a'olMion of to*s pl to breoci 


ie%t geslogic i,robles of	 ox rn'ii 


iiseus Ln$io*. mek. roe. tsr tbnsetvstg is	 uM.r-
sbso4 e	 t	 .4	 s 1A91, / ,	 e1aorvtte sxri.. 
)m$	 ) ISIs so1od the px'obl	 Th. tntrusjor of in.on, 

ro* La$ s.vw.1 of the T.n1in bisoaia pip.. vesta that son of 


the 3.1 iats'seivs p1. in lb. &tstris$ aci the pjT )OS mny	 a oo 


-- 0V14*Z. !a .Mitte. to this ocr	 of igiieoi, rock in the ni



lb. sieilaiti 1* dee - s1. bstve p1us ;i.n&1 rj eu, s w j 1 
their	 4$j in spoes. also	 st th.t th ht y . couon orii4, 
Por	 Is,	 1 pl*gs on Coat b.nd dome have a10 tt th 


3	 ad d1i.ioa ma Ibs bysoola pipas in thi area. If ore



epIs lb. tso'1 origin of bysoeia pis, tbsor,$j se -uorcq 


of .$$ fo 5	 of a plug r b. conItract., 


Wht$, u,1& 2. • personal o5dat ion, 


ur.., i,, I3p Oso1e Possible dms CoPs a haute ñ'ession, 
Os.	 ?,	 i.,	 1so sol. 19, pp. 3l3 . 54, 19l,
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a e't,ce of evsnt	 i1d bo	 fo11s$ jp%, 


deth oxiel flul la, sh ich, 4th ocib1e Idit io* of *torto wtter, 


ri r:nid1y becaiBo of thb Low viit aM oorvoda t3ir chaa1!L 


WV	 IL	 ]iOal oGTtditiOttQ fivor o1*ttø, Ca1dte La 


roct- it:tte(3 aZ (Y1cttø vetn* O1OSOT to tbia	 faoo,	 t £e.. 


I vi l•c , or t a wrrted out in th.ra.1 artn6	 Oo1oe in thea 


newty fO rd	 rti ata?ts tha t©rat ion f braocia pipo. .00nt, 


11tAreOi1Y or 1 ter, ao of t) rw, tAici La ret'ttve1y vtao*a 


zru	 )virk (,cm7%1ed to tho ao]sttoa that rraosa4 it, rts.a into 


th	 1ya nd ftngsrt tto t ba'eecia. p*o. tOT bOth tM oota 


PJtt th4 nV& t p ICIO(I	 trinOfei' of ro* towiid t ri'tiieo l.a .o1u' 


tion. Th1r., the niai wuVka upwaZd iLI17 a1oo	 - 12.a Of 


broori	 filly sx aee*tb1e Op.flhi. If th 


ftcietly g?et	 aT* it mit OV*%Oa3I z'oh a	 &ae it oo3 


c,yez'co the conftfltfl6 pTe$iS, ftnsh t. ooia oat at 


for'z c y01oijti ?%OiñCa lourth, 1.dt	 1isat 


rtnorli t tort teke ploe in the tota odi eM te	 && 


nmo of vtta drtb& diffs tTct the iTae	 t*itL



ne (di..M b.lov) 1* tt the vte3. 


terin taM r1tin€ ,t of a avw1	 Ic to3 i1aaM 1q



ther.1 ds.o1vin Of & 


71.14 vLws f7 re1atiVs	 Lvatoa aiI 


br.octa pips* ii ptSOuI in	 T.zU	 41.W&m$, $ 


fo4 for the sto2MM t,aamLttis to	 tvw peaooe Of 


t7.atoa. Tid.	 t	 1& .vst t	 tto tasttL• s 


-


1
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abu,$ $ b4.vesdin$.	 vSa or the bioccia pipes M 


Iess p	 tod — iesus prossmme . t low ebb. :)r.o'ta 


pipes t a,, thirMed tssa r*	 1pretaent i nterrttrte etee 


in the to4ioa o iovs p1us. b not interraed.i,te stes in the 


fstion of 1eesio necks. Plore violet intriaion, to form vole aic 


,LIck$,	 3d ho szpest*1 to i)kYe the broccia	 but rio brocca



bedts at thu displacesit hey. bet fomd in the r1iw. .iitrict. 


	


• •	 rt.s of origin of bI.Ccia pipes e1sev)s 


i at orLa at	 sia pipes (Lnclndi,tg tilled •tnb 


holes - volo"zdo neck.) poat1ated venous writers i be 	 tu.y 


4twtdm& tat. fcw,z	 ,.1 (1) as ep1o.ions or 1oc1tj w.war 


— at	 i (2) ininDsion .topLn. s flnxin(;, or r',1tinj; () 


$ a r.1j$t .tePp	 37 ?Vei1 oS roc	 ri ' tue solut torts	 i c 


—1 eslt4sa	 (+) sol*tion gJ4 itsr in rons undorl.in 


	


Uassles.	 isas1tin 


est2y eiuet.	 is intotjon of the 0	 aL	 ksr1i Latlesd at*est t$ the 1ostve origin of 


bm pipso.	 ''t ties te.tin€ cliaósr for

1odv.. It esesisted at s ses*r.1 }'br ontainj, d7neiei$s or 


a ci7 'aV at one	 0Ont&ii.ri a 
at the rsck W ho tooted. tW	 which the eqlo.ion sos IKci to 
in r4a t. a..	 sr eonta&ninj the rock liM b4 in 



- - a hole a di,or lass thea thet of the crlindar for the 


rse A., ep. cit. (i.ø, gto1. J'rsto .l1.,vo1. 19).







S	 .11	
E 


,losi'e a to	 in t otho?	 a stiaxIy v..tviats4 


hole for tho gas to t % i*a.i tIr	 tho	 Iho )1esi 


tM djsyelcr,od i'ese	 of 1100 tO 17	 .p'IS 


200° to 3200° C. ¶ Mvatt of tho .1.sIos r	 fw.m 2/100,000 


of seoe for ootton to 3/1000 a	 for	 t.. 


?O t.sted s mt into a tirise1 .bsi" in	 a	 a 


rtiie1 cmek oøctM a diaasti1 pl of ibe Uj	 or eles a 


hole iaa drilled Llo %be as of tbe lt?.	 pssS 


5	 a croak or tUie * hole is to oonoLt10 tho iplost s*ti 


thos pT5W%t a blowDut &eoimd tho outstês of tho 10* ey1i. 


T7 Z!)lOei01t ho1.i	 in ThI1VS0e tS.I. hod $ 


cirv.lar or uiptieal cr,w...e.stiost. In roak ti	 hovt 


eti1 aroak the hole s jutd Like a Uzt! .tik vtta tho 


nf tha ertk. In a ir1ióe? vith a rtUed guida hole the a1sd 


hole s fairly trs.ii.	 of tho t.rial bto out of the hoI 


W!9 fnaed	 of it is elxttc. It le vortb	 hstsin tht in 


• thste :< rtritt the holse v be 	 %t in distinction to batz



IIh6 iit, The se be to l*ek n2* a1on a smak ot ho'e *M 


th I	 s rpi&1y and riOl5flt17 1,ugod ' tesztag t rlttz	 of 


sr&il rstSOei. 


	


T..i1e ooiolud.ed thet the ofThctivs of ht	 essro, hk 


t ',erttUro .oae in Otfl4 o.ni	 a proved, snd be felt thet the 


sx'>rtit.l results VSZ'O iisat17 app1iOib1 to the foa'tioa of ptps 


of 6iffero$ kiM • szeh s the $oath Attasn dJ-'*nd pipes aM 3c*io 


ecks. Es	 ut the strUaj contrast bstve $ho ua1 itiwor 



rtz,tures of the srth $ crust aM dintVz.







. 


.


S	 I 


L.	 /	 at,!flbi ootr!ttiVO 4&Lt, o a aze 


r'	 itteiprte	 t!t	 e ttMTe1*4' e' tivi'!t'flt 


	


%I 3t ?1t%U	 tT1'L(3.*4 


e fr	 t1n etS be1tev'. to	 ie't ttpt.itt 


a€*	 e io be1tc ti,	 trt. *y 


tWtAt 4ti.ãfl t	 OIV' '4 )s ec y tr	 j 
stb.t	 i t* o thi thi dirstio of ditc 


*tae	 ao of tht rei &t.tn!n 


ttt:t 


tO1	 -o'tri r'.- .t 


.	 tctt	 f	 itQpt?t f	 t	 roof ' 


tta	 YYt(1l	 bi5r 


iio	 ttcip1Jj to	 t-u	 f b... 


p€fli)$.	 p;1th' or	 c1tr intruicn 'r ; gc1 to 


h1se voted apZ *ii*t	 th f1UXtYI ftd bi	 tit xtinr	 hot



fl.ett €t t)a top of the tntrLn. / . v ..ri: 


jttopix&g thoa1t.i i intim fo1io&	 ti t rLII'.L, 4t



tic vtth4x.1 or r1itton.. i.hi a 


pueo$	 t* b. eL11d 4iO1 to eoo4t fo: ri4, i.izi. / 


i - i thiv4	 VittiOZ4 tOpL	 i 


to	 4zi ij	 #ti€øt	 'qjj	 ik: Mt.).	 to 


w a. 
Inst.	 Tach. .,. 391 1938 


3	 ;€ th.'	 trtn	 p. 
333


StjuL4	 • P. 11, 192 
A., T foms*i of oost&in oro bodia q niner t 


tL* itpii 3con. Co1o'. 'rol. 21, pp. l31i.453
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. 


of rock 1on- tntk chtne1	 r rising solutions rtng an 


r1y ?t	 r thoir ct 4 vit, oolbv'Me and beociation of the ro ts 


ift w	 art'	 1 odtor of &'re andw iireri in the 


	


t',d -'-	 in	 f	 w1ee the bi be a 


brd i1!1. znnt	 thtwrore, be cites to eiles of 


bre'	 i c Irt hith th tstta1	 tei'mMtns turi visibici 


&a r 'id coergancm of the	 forrdn a rod I'e1 btew wtLtI 


th	 Uc1fd reccit eds oiUy in iognlar pzotubro.s. Mo 


t rttrivr	 in oither ore n4 t )vitbets that sh a 


li h	 j r,%ro$ed te Ld4sdbls.0 / It is tM'sstir* 


to Ot that nzon at tee a eles of 4iatriee a of the 	 ptp 


t.t Locke erds an r,ots of ideltsMion stopt*j. 


Solt tort b' ound vrter and oolLips. is * fonrth possible 


of oi?,ifl for breocia pi.s in ro	 rIir ' ro	 ospttble

to solution or o}wdoal att**. Ts absi4.as. u' salt dosj$s, 


aad odrtion ?Aibsidanoll above w*lfida daposits,	 bt 


S
that a be obaer,d active1' tkin pl, Ia	 tn.*ios, ft 
equallr o1es.r that solution of L1!Issto	 Sa ts bee 


pT0e1ce is tndiat*t. 


- Lo*is A., op. ott. ('ooa. Gool*, vsl. 2l;pp. 6.i$?
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Cs 


.414sA1a	 I atri&...Orit 0 J h&. dascrtbett 
C$ r'tt .becrtng bioeeta Pi	 in iesouTi. }I ep1ine( ther ts 


neteorie ter eolttion fturoe in VLIC3% r,eteorjc wterg 'oito 


ITit.. A1thevt Qnw	 rorort trezt only the '3rrite (',o q tt , 
of the s rctu oontidn	 5^W.ierjte, t7U bcito, ifl :. itin 
to rit.. 1vtdtt1y because the .breccta pjr, oy	 pt ri-.



rded as of netooric origin, Omwe YUtrLm the ,iilft 


iiodneta of yonzu%..rator solution of the tr,3ces of the r,e irj tr. 
sreding rods aM re-.dapoaition in the brc±t. i ',	 .rr 
b.ltes the	 deposits vere foraei by JT1tto id o1u.ti r 


allertes	 shrttts dissolid by ,-rom4 wi.ter, kit 	 'irr io'tu1 tp:;

acid atm$io solutions, i)ioh vovid esrt.in1,y nttik 1irstoe, e 
rz4d. gro	 vt.ter aa the gtt thit .tssolvet the 1ttetov. tho 
o3o ei1ai'tty of	 of the Mtssout bi'socI pi	 to rli:u

pipes iiiøh are of pz'obible hydrthsrfti.l origin d cot.in .thksiiyer 


.1j$j of	 stionebl. }oth.rw.j origin, sueit tK-.t a 


•	 dther1 origin for the 1issouri strtures s1*1. be co'ir1eyed, 
in ssathes*tozn Mis.ri there are 'ers breocie. i-os simIiy 


in dee a foi to those &eecribed by Gi'ai,o and Th.rr 	 óyor, &oi



of these pipes contain igneia tnt riistons into tho brecct.4 ;ne there.. 


tore the ocia pipes in this region hare been tacrtbo to x1osjye 
In	 ibi th, Iiat aqs, / It t rory corun to 1M 


Ut	 fres osrryin	 voni fossils in a rock t-ich ..10 con.. 
tales	 rbiskizioe of gnite trtO1uaios, The cr'n.tto 'iec. h- ye cone 


R., yrit. teposits of ttseoj	 i.souri ,o3.	 l915. 
J PW W, A.., O?igin Of the r lOaSito 3inkhe1e 'ir)Oits üf ot3	 a. P4tn.rlogist, vol. 2', p. 3O-1. 1, i937. 


	


/ Wir, W A. • The barite denosits of °tuiji -con.	 10-r, 
notes on eiogiv olc, stirj in *tsati Jou. °esloi, vol. £5 p 61, vyj
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i tuv'rirs.1	 t	 1S	 at 1$ 3,000 


test b1o!I their ion b.. Thass	 Ps t7p1S,	 U7 


by a.bont 1+,000 test of .sd*e, —s fa SLM	 at ts tm 


'*tt&te	 brt .ort.sa of the ay .' 1	 1jat t',. 


a .* to ezp3oai%s, fs1]vt	 ---	 ________ 


ex1oim nbee, brportUni the 	 in the ss,	 34 


Me to zoI1 es*tLsa La the C r&t 1!e-. 


tone	 oeetbLy in the	 Lyia	 ,os bstb sx'plaia 


the	 of the Ws4m fa.uats1 Ls* ha" 


tr2ato* Ud eoM fOr	 2d aicis of fs. 


In the si. er., aItzbsst thtxion viOk a ptp.Uks tozV hes 


boan aesrib.d ' fla.i14 - P1an. I $M hes a _____ 


•fli$tótd nteioi, vith the iw mats -:: f.st tm and t11 helas 


tndo4e thet it is b_ ti1.	 wsss4i 


is bvotated a aet&ansp3ssd at the atMt, 	 the be t*$a 


caUaite,	 51ttO	 Stto, she1p'Vtts, yri$ - 


CWL?t g. In ort:ia. it a bs1.td	 $j34 ad )1t tob.	 t.. 


to 4itPs. 


?ro#a the p'ibli shad danoript ions it appears that	 of the d 


h1sa of oentwa.1 tesouri rs Z7 eiatl to a of the	 of 


	


thetrn i ouri itk the soption that 	 sal of the 1att 


i10 eonttin iatrLons. At er1ine.,	 's the óvi: et, 


ef*tee splos.tvs	 im	 the origin, a.1 of the boa 
----- -----------	 - 


J/	 Juseph	 Jr. • cM tlton, (rt, Aa ,1aIs 
it S contact plerw—u and ors	 sition	 A, J4$



Jour, Goolo,, vol. .138, p. 54, l0'







-	 ___------


. 


1.	 s	 $s tS	 1osiv. settea is it 


assssiu4 t	 44n at. *he stsi *st .$rep.lI If 
f - o,i,	 t	 ]ad aisne, t	 r.thera1 se1ztie,



p1eá a t. It i. M thet t&ts geslogle i.o* 'dii 
iLa at .iijla. 


ai itatir.l 


Siisa1	 at the ?er]jD 4iatrIat siss the 
&spssit* at	 Li-	 tasa1vta teidir4 mad fs1ttng, 


be	 t f	 1i	 .mtivi	 nezrULzat ion, 
____	 1* the sWia% it	 b possible to daterain. 


the rea$is e at to	 %s, ti	 $ their ei'st geologic sgss 


so	 e,td	 bsoxt	 the rusiv and iMruaiv. 


tiisij )4' j taxy, b	 l.y 1o1eted r– j. of the 
1, bsss Lnta*sisos, Ukevios, are 	 fly 


ts_ tm	 tbso. 


lL..t Jsr i$tiut wYet inirt the Cyetaoes 


ia*e -. pWehebly the	 mdz of rise of the T'erlIig rplift. Tb. 


	


$ sois far this is f	 o. the ?.rtin iqlift r the 1eerio 


s	 rest with engelor 


at the 1oatll.s flags. The ia$.rvdng ppar rsr of 


the	 Uat fl, igsJzt foti,	 ?ornil 3.0 clty are ,t •ream 


b. eit	 .*TjS4	 batore deposit ion el the vela nic 


51	 s1$M.	 st, bet possibly t all, ol the uplift 


z. aslajt at the lssriic recs. In traat to







S 
these oo,4itiorss, oas fostd confor*it• r.1ati 	 bs*s the 


voloitntci t the olds? rodia *i.4 of the dLWtot. P*'tr, 	 p 


the 'arthon ar., king foa4 ti1i s in vhi the e1.s 


involVed, end i oonclfld thet a oøia1* pt of the l.ift of the 


Narathon or.e to ',lae aftor the T.rtiaay volod wqtL. Thee 


it i doer thet the Ter1ing uplUt oet be aat 


in orij4n vith the )rot uplift if the volsio wøtu in the 


r. eictly oont".	 t	 iS	 to b.' 


lievs that the Ter1tnm M .ratboa uplift. otea$ d2tee 


or	 thet all *.rts of the ThrUe uplift f4 t$)tnN17, 


&lthontft the relAtion of both uplifts to she SL	 i:	 is 


tbls t}w.t thiq are pert of the si :u. . Stlea'2y, the 1s 


zroc)cs a rapreamt in the itO a l p.rte of	 3/ for 


tittla datilsd info1iti*n	 $ these roics La	 70$ ail*'3a. 


tintil vo is Iwn of the voleeeio hi*to of this o3e rao, 


sof set $àu$attVS oonc1usto is thet the n.e of the ?erti uplift 


be bofOre ,oloiaioe, sentid v.3.1 i the tod of velae 


osed bofore the elas of 


?b. nb finite	 51Se217 vsla$6 in esia to the ?ortk* 


uplift, bse th d 1 Ito t3. U ?s*I 


Thu relation of the .uirio411- 	 eib in .e	 be 


70$od as indicating a .3ois relatilO in tine of em, a3th	 $5



it Prove a tI es1att. 


LI The ol8 ro hsve b. *M '1s r fonetle 


in the t&ff beds. as 	 ne OUs*. es K1ng P. ). • 
of the rathea H.ine, Te$ U. 8, Ge.].. 	 Psot. P 
. 117, (tiag ).keT, C. L.$	 W. ).; )se', z. v. nei 


, 7. B.
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ttesi'*4 )ja1 tntruiicn,	 ottni ' by 5omii,	 . 


th	 bn f1t" in	 The Otr cwitr.in (1r.be1 In yourr 


tha	 c.cotithic	 h.tch it mtt,	 t 


th5Tt thS (j4Lr	 Løcoltthic 1itrticn, 


tore t	 ot estcrr fault uf t.ht	 Thi f:t' 


Lc


	


	 jpj	 :t,r	 j1t f'jr i:t.io	 :i	 ;j 


in the Chisos rine, nd ret Lter r'f'wmt h 


sae 


SZ	 u"y the	 sqnnce ci' the or ftuj'é bc1r 


the rte c'i' the r1in	 1itt. ihis ne. :Q iTobb1y a oiri d, 


eepciU.y in its later et.es tiy	 by tcons irtiion 
d ttnUy, by nor1 ftin1tis 


?he 1i'ia nipee ave yner t)mn eo of th vo1oni' roc 


sad ol then	 of the intraion, se sn by their ootcnt of 


Uçe4	 ie frts t.nt theLi thator* by i^Ltru.zion. 


eis tawr i'L1t* d fractures o	 rteat trn, rosimont 
bsuee f rineeLtsstton by oaoite nd in so in2t.nos by cirbr, 


the bb'eoci pipes an4 inte ions in e. The fr ctur ori(iri.ated 


wt biefe the breocta ptpe, for the 1Ls at the ',i	 1oo 1 j: 


fo11e 'sett iorth*at traoturss. 4ovever, e	 oi the f rc tu.re 


ehei. e$eocia wesit; i.y of thea	 pte13y. orti& s t 
trmin frMtaree or in the iaova intrusions sa	 hi o ±o r	 cia. 1W1' 


1 (or the intsise, as iiy be S in the	 ripoe	 viiru, for


?be es14 is nii.nts&, thoratero, thet northet f otiu'es vere 


f•7d btere intrt.e sad bsøcia pipes •	 thr$ rYant oontjztnod 


ast tva after t trasions	 brscja pines were for.d. 







i-iá ,f	 ij1ift 


}I fItiJ), tatgd11 
f1t1	 _ 


thtrzsjo,, 
1LiO	 -___ 


of th reocjg 
.


fz.u1tin; (idi	 La 


• or depozltt4m)	 • 


rtir of. tlii s	 hi	 t 


	


zt 0 t)	 oaøic	 Th& 


history of thi listriot is L*1y o	 swj	
th1. 'f 


of	 1	
'4tth,	 p_—	 , 


jscteti to (ton1 ti1tj sad


': I
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S


Iv1w TU	 i1ift. tt a i tizu1 ie1i' of thM 
of feet aa	 of =__ t	 150 s'* t1.s, •esti 
Ia ert	 Zt te deUngt3 d1ftt fv the	 3Jj 
feI	 ' z'ta&1	 ,wees1i etiess, a1U 


!deb3T eeswi$ te its	 c1in327	 'in 
N el the 1ftaat., &s eU the tti'e Ter1b	 1tft, 


51	 $SUtWiO is	 vt, etib1tt the foi of	 *1 tht 
be	 a *bL1*	 35. Th ti* p j totv?ee of 


* t1tee the	 Uft to	 roPtI.yn 0!,J of 
the 3t	 LI	 the 1ift is	 cto r. ttoi to 
the nov felda of the Stis P**s, V!i ho fz to thi, 
51 the ?es'1i	 1istr1at thor*, the erth	 , 


flqt	 dW? )**WiXt1 *J'S5$ èU1J%f $2 fOt iO 01 thcp tt,ljft. 


The	 dotst1 %htf$e &aed bi intru'j of 
vS tO5O1tt. I J tflt?WIIiOfl )oet1 ted	 mr. ii. 


*zplttt	 the 5ohittrto iotL b .rt]r L th 


or behoi,, for	 intrwsio f reçtttd$e	 ii 


)a lAid. br :U f thc roo	 in to th 
t)ua1to	 1soic rok. hc	 i*tt	 i-tr, 


L'ns r	 .t?ict'u'es ir the "r.ib:j ro	 - 
. flo%j	 or LooUth. a intr 


	


]ccoUth nd' the 1tft z	 t1	 1	 'r tA(.: 


	


It	 O(; •:1r;t	 l:L:. 


fI.	 p. cit. (U. .	 !o1. Jtuiry	 're :."el• 


i







tft t	 U bd32i*	 tthe. bsti	 b,y 


wozc of tJtter	 Kr 1.Y^ for	 sIplO, tM$	 1ttd. IM*3 


r3 foTcihiY d*for their i11 rods	 / Par	 with s 


of	 the z.It of *h1ithic iatridt	 v4U be 


the fortttOfl of ettU Wth the TSr1iI3 $ift 	 the erd 


of the tan of the ,1ift thu'iflg ite vies a34 


basic veo. 


Iar tntrtL*iOfl$ of beeLO TO	 tip&113	 he fo, i.t sf 


olithe 0 Zt of 1aoUthe or 3ptitha. / M s3s Of 


trwsion. th.tø L 10 ' o4rt1 Lt1s	 Of the	 is







..	 .
.7) 


sbab1.. thi*	 o' 2OOC to 3,00C foot, It is t}s of the 


s,4	 itod., $)	 thiii.r, t)i th. floored intrtuiort that



1d be v.tid to yYoos t ?er1L'k'i u1ift. 


Oriô* of the (iøl,Ie$ 


A1t1	 tntmatve	 Wt i * the itc*ed a1wt ion for the 


?sz'UN	 kwrLnta1 .ti.s $ soaetines cvX1od	 it to	 xp1.1n


sitla	 . ?s j/	 stdsd vv41	 iont1) n'ree two 


etrese as t possibl• aa of aountin for tM So1ittrio (tone, 


Sa taLd-$ ton of t)	 ot of do. cI the riechiiics of 


°toousiz°	 r4 oozea tV* s*3sss uvsals tt	 on ort in is 


tfftonit if t t,o.sLbls. 


Ito pioblon	 be ds*st$od tryiz to rothsoe a d in a 


ebest d	 vi*	 tti ei to]4irt it ial1. It e plaoss 


Ma ftsmou	 to	 a d1 .t p aM	 kifl im 


, t1a' t.im.	 is fora t	 at the t. 
t	 the 1= PdOl !1aptboo 


•	 is	 .	 ii	 * is	 a	 isdial no)rsst(m, 
4	 sadjadng saticlinee or ttost f1ts.	 the 


.	 c ss	 lao.Uly, a. .ttc roo.tu'o, 


4	 Uu13e t	 '1 ird1oe bsoe it would '.1eoo the 


$	 instead of	 r..4on. kocA r. so

t* ti t tea i1 s$a it be trenitt.é far. 


-w be t'ea a. a sp.sitts *"-f4s, 7tws 1 
a siea..assi	 t) o J-! MSs& eae with t Oraysoa fortton 


-	 - 
r.*s4 c, I4tsrte litt, ?resim.Jsy ,$er unsLs, 


Is3	 lD0 LII*	 1., ]. 32, p. 19, 1921. 
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. 


to —. eo,jj wat that cU1d hs 
s•sry to fora Ek	 ds h.rtsta1 


s's1,s tross. Mro	 Lr.stL 
•f ao,sai •	 s ts11y foi bp rtisa1 
tiftiM, OSS tiat. 


.T::.:oy.sb fox


aoo 


Ltvsr 1.toes 


Ysrtissj soot tea sorm 1ssk 3ea d at P.4' 
so lIsts 1 • Th. iredod 3rtysoa fov%ion is rIiy,d 
to .or th. ia of the d. Urito]4j the beds 
LDST'05S5 the 1*sth of the stios by 300 ft0 


a1e 1/S,000, O.w inch .us1. ap solt.1.y 0.4 i. 


7IGT 1R 41 


p and vsrticsl ssctton of aok asia


___	 lIT) 
-	


•r







I 


, As	 abs the	 Loa, the vuqn 


o ta	 O S 1* .ie . the 1	 the sstion this 


o	 La	 ai1 ef	 1 of the whete strstirp)Lto 


of 300 fe vsuis's the ndni sortadrv of 


of	 s t	 t	 t - if the do 


MI	 tss1	 aiá. Asa thet this dd	 a cirole 


r	 d4 hes its di	 -	 3.fsa'wS 


- 4Ø.	 heing - tot the o of the me. The 
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La to the p. of i*tiaj.a, Ls000lith, by iaiith, or p1uj, th.r i 
so 4 epidsi., It a be .uectM, that pins von].d forn 
sove w11 1* th. softer ro bsouae the.. oks yiia plait ical]y 
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a sizi,e aseter flt (fig. £12). This fault, which bounds the 


the rtk. he. a dip of about ° in the Md. lineston. and 
*. ta the	 1ytx aiw.sa fs$ion. J ztng the diplE.slip







Ver-tisal seat toes mho'aring thsorati5sj. 
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llIEAForm7	 I (12..6).


i Roger 1utler, Vice-President	 SEP 27 i95 
rns.PecOs inerals, mo. 


P.O. Box1l 
Robetown, Texas


OFFICIAL FILE COPY 


P !rTTI , rI!II V1f1I(4I


Re: Docket No. Dài4iD (Uranium) 
Lectio 1, 3lock 0-S 
Presidio County. Texas -	 -	 .	 -	 - •c_.	 .__-. 


Dear . cutler:	 S 


This is with reference to our letter o august 26, 
1957, and previous correspondence with you by . clinton C. 
Cutox1 xecutie Officer, 1UJ.. Field eam, RogA.on IV, 1)ox 1431, 
Joplin, ?4jssoqrj. 


*s ha ótcOivod a reply toletto, 
are considering your application as having been withdratn and 
ae placing it in our nctive files, 


We regret the necessiy of taking such action, how-
ever, it is taken without prejudice to your proposed project. 
If at soie future tiie you desire to reopen this case, you 
mar do 80 by filing a new application, referring to the subject 
application by the DiiA docIt number, and furn2.shing the 
information previousir requested, togother idth any other 
information that you think might be helpful. 


UncerUy yours, 


C. 0. MittendOl4	 / 


Adinistz'ator' 


F}iNurphy/izm 9'2 7-57 
cc:	 • Mhy 


Adirir. 's Reading File 
THKiilsgaard, 52214 
DNEA FT Reg. Ii (2)


8623 







[MEA Form 7. 
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OFFICIAL FILR COPY 


Mr, Roger Butler, VicePrestdent AUG 26 1957 
'rans?ecOS Mtherals Inc. 
j Q• Box 193. 
Robstown, exas


Re: icket No, DA-k6io (Uranium) 
Sectibfl 71, BlOck 5 
presidio	 eza$ ,U.I 


Dear Mr. Butler; 


This is with reterenCe to Mr.. Knox's letter of 
June 1k, 1957, relating to certain information which you 
promised to aubmt to he office. 


As Mr Knox has advised you, we prefer not to 
hold applications in abeyance for an indefinite period 
Of time. therefore, if the additional information required 
to process the above . refex'enCed application has not been 
received by the DMEA Field ream, Region IV, or this office, 
within 30 days from the date of this letter, we will 
consider the subject application as having been withdrawn 
and will close the doCket	 . 


Sincerely yours, 


c 0 


Administrator, 


FMMurphy/izm 8-26-57 
cc to:	 Mr. Murphy. 


Adinr.'s Reading File 
DMEA FT Reg. IV (2) 
THKiilsgaard, . 522k


o


8623 
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UNITED STATES



DEPARTMENT OF THE INTERIO-/ 


	


DEFENSE MINERALS EXPLORATION ADMINISTRATIO1/°	 cL_.. 


	


"	
( fO() 


Box 431 
Joplin, Missouri 
August 20, 1957 


Mr. W. S. Martin, Acting Chairman 
DMEA Operating Committee 
Room 4459 - Interior Building 
Department of the Interior 
Washington:25, D. C.


Re: D14EA-4610(Uranium) 
Trans-Pecos Minerals, Inc. 
Section 71, Block G-5 
Presidio County, Texas 


Dear Mr. Martin: 


With regard to the statement in your August 9 letter that you 
would appreciate my recommendation on this application, I recommend 
this docket be closed. This also is to assure you that no' reply 
has been received to my June 14 letter sent to , this Applicant as 
suggested in.your June 6 letter. Therefore, sinceJuly 14, I con-
sidered this application as having been withdrawn. 


I discussed it, however, with the Applicant's representatives, 
Messrs. Herman liIood, President, Roger Butler, Vice-President, and 
Carl Cheif, Consulting Mining Geologist, when at their Hazel copper 
mine project(Idm-E1084), near Van Horn, Texas, on July 16. They gave 
no indication that any of the necessary additional information for 
this D4EA-46lO application would be available. I got the impression 
from Mr. Cheif that no further work is warranted at this prospect 
under the present circumstances. I had formed such an opinion about 
3 years ago. from information through Mr. Harris Smith of Joplin, the 
landowner previous to Fowikes Bros.; and Mr. Robert Pulliani of Alpine, 
Texas who did some of the early prospecting there and displayed some 
samples to me. 


As I understand, the seemingly premature filing of his appli-
cation by Trans-Pecos Minerals, Inc., was to comply with one of the 
terms .of its lease from Fowlkes Bros. on whose ranch Mr. Wood is 
said to have been employed recently in some sort of supervisory







I	 S 


position. Maybe voluntary withdrawal of the application would 
jeopardize this Appiicant ? s mineral rights. At any rate, its repre-
sentatives did not follow my verbal suggestion for formally requesting 
withdrawal of the application. 


I further recommend that at least two copies of the lengthy "Ex-
„hibit D” -- "Structural Geology of the Terlingua Quicksilver District" - 


/( photostated at considerable effort by this Applicant, but certainly 
/ having little or no bearing on its uranium prospect, may as well be 


/	
returned upon the recommended formal closing of the docket. 


/	
e 17/qi	 Sincerely yours,	 d 


/	 °	 ______ 
Clinton C. Knox	 j	 ô 


1 .	 Executive Officer	 rr

DNEA Field Team, Region IV 


cc: DNEA Op.Com . 
King,USGS,Denver 
4610 file
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1*'. Clinton C. Knox,

zecutive Officer 


ULA Field Teaxn, Region ZV 
P. 0. Boz 31 
J0p3in, issoiwi


Rei ocicet Wo.	 A163D (Uraniuz) 

¶&'x'is-Z'ecos Muerals Zuc. 
eettou 11 1lock U' 


?xoUUio County4 ezae -	 '-	 ,----'----	 -fr 
z ,o cnox 


ieterence is tad to 'our tter dated June 2i, 
to the captioned App1icint advisxig that the app1.cation should 
be withdrawn i the infox'zaatioii requixd could not be etibittted 
within thirty days. 


We iuLd appreciate receiving our recommendation 
regarding the closing o this docket in the event you bave 
receid no zep2y o; the APPIiO*flt. 


Gierely yours,. 


W. S. Martin 
ACTI1Q ChtuirITIaXI, Operating CoxnmitteI) 


AP?RCVD: 


P. F. Yopes 
.1l'i	 Ji --	 tNNP' 'T 


iiiix, bureau àflnee 


N. E. Nélsozi 


iir. UJ	 -IU • 


Mznbe*', Geological survey 


FNNurphy/gla/izm 8-7-57 
cc to: 'Mr. Murphy 


Adxnr. 's Reading File 
Operating Committee 
THKiilsgaard, 522L4.


9623 
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UNITED STATES	 ) 
DEPARTMENT OF THE INTtERT5Rptf 


DEFENSE


WAS N 25 D C 


Joplin, isouri	
c-	 \2----


June 14, 1957 L J\ 
I. Roger Butler, Vice-President 
Tras-?êcos thnerals, Inc. 
Box 191 


obstown, Texas


Re: DMEA-4610(uranium) 
Section 71, hik. G-5 
Presid.o County, Tecas 


Dear lix'. I3utler: 


iTith reference to your 7arch 14 letter arid the A.E.C. 
report, copies were made and sent to the Washington Office of D?A 
to supplement the above-cited applicaUon. The reports you mentioned 
uould be sent frim tinie to time on the experimønt you wore pz'eparing 
to conduct have not been received. Therefor'e, DiEA has requested me 
to advise you that it does not hold applications in abeyance for in-.. 
d.efinite periods. 


If, within 30 days from the date of this letter, you cannot 
submit all the information required in Washington for an appraisal of 
the merits of your application, I sugiest that you should formally 


S 	
. request its withdrawal. The'i you could submit a ne application 'when 
the required information is available'.	 5 5 5	


5 


Sincoreli yours, 


CCi/jd	 Clinton C. Knox 
S ,	


,' 	
5 	 S 	 Executive OTicer	 -.	 55 


DI13A Field Teal2t, Region IV 


cc: DXA 
S 	


S I	 tiU3G,iewer	 S 	 S 	


. 	 '. 	


5 


2'lO rile
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JUN -6 1957 


nt* C. Kncx 
neeut1ve Off icez' 
fl	 i1d Teen, iecim XV 
Docn 3O3 Poet Orfe ui2c1ing 
p. o. t* 
Jopin,


OFFICIAL FILE CJPY 


•	 Te: Doc1et	 UA,161O (Yrrnin) 
rar*-PeCos rneraZe, Thc. 
cott 7., 31oøk f' 
rtclio Count ¶oas - r--	 *iiM	 .JiL1c1rI1 


Dar r, in: 


Yatx fonarded a eo of the- Jpplieant'o letter, elated 
flaich 1, l97, addroced to 	 whez'eiti t s stated that 
adio-a1 u tian being dor* on the ibjeet pi*opertJ and to 


w1d be rpoz'toc1 froi tL' to thie within a period of 
Et rons. flo ver, have reeoid no ecrpj o or roepcxae 
to that letter. 


It	 :ted th.t u wrte the	 Cant ditcing 
that we prefeX no't to 3iold ,plic&ios in atorance toi i1ofinite 
poz'iods. Ii' the Applicant cannot eubiiit the ut'orttion rodred 
to proceuS tlo sthjoct app1icaion ithin a roaonablo t!rio, it 
hold ubdraw the 1&eaion and ubnit a now oie whem te 


recufrod infotimi s


incerø'lt ot 


eorge V. Selfridgê 
• •	 •	 Chn	 'ratg Ctte 


•	 •	 rphy/g1a 
Frank D. Lamb	 6.-.57 


cc to: Adiin'.'S Reading File 
- Operating Committee 


- 4iOr U. Kiilsgaard	 THKiilsgaard, Tha. 22l 


(Ô)C'Li	 :	 Furphy, Code 700)


9623
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)LéAth CH()GY 


1*	 fl
March ib, l97 


or MNt 
5; 	


S I 
Jdted States	 artent of Interior 
IW.k Field 1ea ReaLon Four 


•	 ?.O.D0X1431 


Missouri 


ATTE*flOi Mr. Clinton C. K*ox.


fle tEA6lO 
• 	


S 	 Dear Mr. Krtox 	 • 


nclosed Is a report from Mr. James .i. Allison, Geologist, United 

States Atomic Energr commission.	 S 	 S 


In view of his atigge*tfons, and In view of the fact that Mr.. od 
Is no in the prcessirig of assembling an moving equipment into 
the location in order. to cendut the exp€riment suggeited by Mr.	


S 


•	 AUIson, please retain this eøss upon your docket and we wIll re 
port from time to time within the next six months the progress	 S 


a]ade with this project.	 S 


S 	 Yours very truly, 


ThALI-PECOS MINERALS, 1N(. 


S 	 • 


	


-L	 --
ROGERJTL!R


J 


RBs es 
Enc.	 S


H 
I


\\
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UNfl$TAT 
ATOI1C 1NGY COMM I1ON 


&1*.JI**I	 DENY AREA OFFICE



P.O. * Ness. SThYI C 


AL*JJUQJI. NEI MEXICO 


Merck 8, 197


C 


Trana-Pecos )finsr'alit 
c/c Mr. Hern Wood 
8O9ZutMain 
Robstoi, Tss 


Gent1 
I have oompl.t.d the rdictric may on the senpis taken fron 
Section 71, Block 35, I Survey, a the result. are a. 
folloiist


Rathotrtc 


74i18h	 Select	 0.19 


This esaplo s selected fr a io 3 test from the surface aM hod 
a 2-ih tbioku sboug yellow s.00Mary urani	 nr&lisaUa 
az the highest re4ioaotivtty of this propery. The host rook to a 
i*ite . to ors.m-csior.d tuft mith a bentorttio sean having the 
nir*ralisatien. 


The &boe'.smntissed sample sill he sent to Denv.r Colorado for a 
chemical essay eM th. results fei*rded t o you. It is eot.d 
that it sill be about tim mouths b*t'e the results aa rooei'sd. 


The drilling Of several hQ3** lit the iWddI$te 51'* of thiS 
as di*cussed at the ti of the satmatiou of the p.rt', ahei4 
prove or disprove the value of tkij prospect. 


it e can be of help to you in the future, plea.. fool freo t 
us.


Sinaer.ly yours, 


L1P. 


*,. w.
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UNITED STATES 
DEPARTMENT OF THE INTEl 


DEFENSE MINERALS EXPLORATION ADMINISTF 


Box431 
Joplin, Missouri f


<FIIL


L	 i 
/-P!J 


/, 


March II, 1957 


Mr. George C. Seifridge, Chairman 
DNEA Operating Committee 
Washington 25, D. C.


Re: Docket No. DMEA-461O(Uranium) 
Trans-Pecos Minerals, Inc. 
Section 71, Block G-5 
Presidio County, Texas 


Dear Mr. Seifridge: 


This is in reply to your March 1 letter regarding the subject 
application. 


During a telephone call from Mr. Roger Butler, representative 
for the Applicant, Corpus Christi, Texas, on March 7, he explained that 
plane table mapping of the Section 71 uranium prospect was in progress. 
However, he considered it advisable to delay supplying the additional 
information promised in his January 19 letter yet for possibly a month 
until some data expected from the AEC men, said to be workingn that 
prospect, becomes available through their Albuquerque office • qMr. Butler 
was much more seriouslyconcerned, however, with the undue delay in render--
ing a decision on this company's application on the Hazel copper mine, 
Cuberson County, Texas, DNEA- .4476. I assured him that every effort was 


/ being made to submit the joint Field Team report and recommendations to 


7	 you as soon as possible. I hope this can be done by March20. 
fDuring his several previous telephone calls I had outlined 


the suggested alternative project proposal which will be recommended 
in our report on the basis of the draft of the geOlogic report and 
recommendations which I received from the Survey Member of the Field 
Team January 21. 


N /V \ 
,*2'	 4'! /d;	


Sincerely yours, 


1^ 


cc: DMEA Op. Corn. 
King,tSGS,Denver 
4610 Fi1e


r 
Clinton C. Knox 
&ecutive Officer, DMEA 


Field Team, R4g. IV
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MAR - 11957 
'. Clinton C. nox 


Execut.ive 0f'icer 
IA Pield Teara, LeCton XV 
Burcai o	 rs 
P. 0. Eoz i31 
Jóplin, ssouri.


I: Eocket Uo.	 L1i62D (Uranium) 

TranPecos inra1, Ine. 
Eection 71, .Diock C, ci9omt,ibxas 


Iar	 inoz; 


Aetion on the abov referenced aplicaticn i pcn1iu 
recopt o t aditioil inforatioa picod by tho £pplicant Ia 
it 1itter o.1 t)ailuQry 19, 197.. 


.preier not to .Ii applicaticns in abeyaice fiai 
.dcfiLue per.Lod; thcreZou, i t A.pp1ieat LICS not snbtted 
tho a tora1 infozt tion to yo oTice, e suggest tiat you 
incpiie at to the approñte date it will be ubiaictod. 


incere1y yours, 


George C. Se1frid 


cau'Dan, iperating Coitte 


Frank D. Lamb 


ier, urcáii 


N. E. Nelson


FNMurphy/izxn 2-28-S7 
/ / ,	 cc to: Ni'. Nurphy 


Admnr.'s Reading File 
Operating Coiiunit tee 
THKiilsgaard, S221i 
JKratchman, AEC 
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Ernest William Ellis, DMEP Menther 
Uranium Commodity Committee 
John E0 Crawford Bureau o714Iember 
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION



WASHINGTON 25, D. C. 


2L, 1957 


TnPeco	 'i Inc.	 Subject: 
0. To 191 


Your application for exploration assistance, dated 


Jnury 1•9D ]97	 submitted to our office at 


has be en assigned Docke t Number	 E1610 and referred to the 


M	 11CnO1 tSctal DtV11OU in the Washington office. 


Kindly identifv all future correspondence relating to your 


application by this Docket Number. 


Sincerely yours, 


(Sgd) A!cn S. Dka 
Allen S. Dakan, Director 
Operations Control and 
Statjs tics Division 


Copy to:


RcCion	 Jopiit, !3ourt 


c7OO	 ;	 /	 / 
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