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A 1ication Dedied o B - (Terminated - net Certified
PP (Withdrawn - Contract (Cancelled Cortit
(After-disposition, delete - _ (Terminated - Certified

items not applicable) (Royalty Agreement ,."

£
= : This is the official contract file contaiming all official records 0!
the project. The records contained in the files are checked and are arranged in-

this,orderz‘ .

o

Left Side ‘ .0 L Right Side
Interim Royalty Audits ' : ‘Project summary TS e
Reports of Royalty Review - . S Work completed analysxs S
Certification of Discovery .+ - ' A1l other material is filed in
Certificate of . Audit (Final) . . chronological order with corre-
Interim Audit(s) , o spondence including the follcwing
Report of Review ’ reports as checkeds: _
‘Termination Notice or Agreement LT '
Recision Notice - - . H‘:( " Final Field Team Report (Tab)
Assignment of Contract ~ e - Operator's Final Report
Contract Amendments (latest on . (2R) Interim Reports '
o top) "~ (2R) Operator's monthly reports and all
. Contract with all exhibits and I attachments (latest .on top)
annexes = .. o On-site Exam Report(s) (Ta )

Owner's Consent to Lien _ o (L) Settlement Sheets
Subordination Agreement = o ' . .
;,Le’ es and assignments of leases
plication and attachments
(3) Ehvelope for maps :
. _ 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: e

‘Left Side . N ~ Right Side | |
Folder No. 23 | (In chron. order) : Operator s Semi-Annual Report for Certified
Interim Summary Reports by Project, Field Team Interim Reports, Operator's

W, O, ﬂhgineers B , .. Monthly Report with- transmittal, narrative,

maps, and Field Team: revievs

Folder No.. 3:’ Maps (Use pocket folder or envelope. Fold maps with title blook out
and show reference to related document or correspondence.) _ ,

Folder No, h: Settlement Sheete
Folder No. 5-? Drill Logs

|
|
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JAN 21 1957 S

. BUREAY OF pyg
- ‘ JOPLIN, ngo, ®
“ﬂBNINERAL LEASE

:
E’
» made this the 24th day of September,

1956, between Fowlkes Brothers, a partnership composed of

vEdwin Fowlxes of Brewster County, Texas, and J., M. Fowlkes of

Presidio County, Texas, and The Texas and Pacific Railway Com-
pany, a corporation Created by and existing by virtue of Acts of
Congress of the United States, with offices in Dallas, Texas,
acting herelin by and through its Vice-president and with the
attestation of its Secretary and pursuant to a resolution made
and passed by its Board of Directors authorizing this lease,
as Lessor, (whether one or more) with Trans-Pecos Minerals, Inc,
of NueceS'County, Texas, with offices at Robstewn, Nueces County,
Texas, acting herein by and thruugh Its President ang with the
attestation of its Secretary and ‘pursuant to ga resolution made
and passed by its Board of Directors authorizing this lease and
agreement,  as Lessee, witnesseth;

| I.

Lessor does by these presents lease and demise unto
Lessee the followino described property, to-wit:

Béino'six hundred and forty (640) acres of 1land

in Presidio County, Texas, described as Section

Seventy-one (71), Block G-5, Certificate 505,

Abstract 3862, D& w Railway Survey, Presidio
County, Texas; ‘

i

Sald lease ubon the following term and conditicns:

l. ! Lessee agrees to make g detailed geological study

of the land within ninety (90) days and on or before the expfra-

caticn with the Department of Interior, Defense Mineralsg Explor~
ation Administration, for government participation in the explor-
ation of such tract and thereafter to conduct such exploration

according to the schedules set forth in the Defense Minerals Ex=~-

,,,,,,,

R N R
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2.

ploration Administéétiog contract; thereafter shoulc thiere be
approval of the tract for mining by Defense Minerals Exploration
Administration, Lessee agrees within sixt) (€C) days after such
approval to file with the Atomic Energy Commissien an applicaticn
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 egfees‘
to commence and continuously prosecute mining operations without
interruption of more than ninety (90) days subject to the tepms
of Paragraph VIl hereof

2. Lessor hereby grants, leases and lets exclusively
unto the Lessee the above described tract of land for the purpose
of investigating, exploring, prospecting, driiling, mining, pro-
ducing, storing, saving, treating, transporting, owning and sell-
ing all minerals in and under the premises.

3. Lessee shall have thezright to build roads, power
stations,ltelephone lines, laboratories, shafts, drifts or stopes
and 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, |

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

n (10) years from the date hereof. ‘and so long thereafter as
ore, metais 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 any of the covenants hereof by Lessee. If ore, metals,

or non-metailic minerals are not being mined from said land in

payling quantities at the expiration date of the primary term, then

this lease ghaii automatically terminate, and Lessee shall ex-
| : :

ecute and d&liver to Lessor a recordable reiease thereof,

5.. It is specifically agreed between the parties hereto that this

lease does not cover or include oil or gas. M) W






3.

» I1.

The royalties to be 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

scale is as follows:

$ 6.0C per ton or less 5 %
$ 11.00 to § 30.00 7%
$ 31.00 to § 50.00 10 %
$ 51.00 to $100.00 124% .
$101.0C to $200.00 15 %
$201.0C te $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 Qarranty or representation concerning the availability
or sufficiency of any of said commodities.

Iv.

‘Lessee agrees, during the primary period of this
lease, to conduct a core-drilling program upon the premises
taking such cores to hold depths horizontally, on inclines or
perpendicglarly 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 resulis of exploration or mining operations upon the premises.

fLessee, at its own expense and cost, agrees to main-
tain an 1ﬁsurance policy or policies in effect during the term
of this l?ase indemnifying Lessors against any legal or lawful
‘claim Bf‘ihe'publlc against it with limits of Fifty Thousand and
NO/100 Doﬁlars ($50,000,00) and One-Hundred Thaitsand and NO/100
Dollars (ﬁlO0,0C0.00) as defined by current underwriting prac-

tices,






V.

During the primary period of this lease, Lessee
may, at Its option for experimental purposes mineand sell any
ores from dhmps or excavations from the premises, payling to Les-

! .
30r royaltiés therefor upon the prices and percentagzs determined

by the 5cheﬁule s2t out in Paragraph 1l hereof.

. VI.
|
|
Lessee shall have the right at any time during or
within six (6) months aftar the expiration of this lease to re-

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

| vir.

Léssee agrées to mine the premises for hard minerals
during the éerm of this lease, however, wlhen mining Opcra-.
tions are délayed or interrupted by storm, flood or other act
of God, firé, explosion, rebellion, insurrection, riot, strikes,
differencesiwith worrxmen, economic unsoundness in mining oper-
ations in t%e Judgment of Lessee, failure of carriers to trans-
port or furﬂlsh facilities for transportation, or the result
of some ord%r, requisition or necessity of the government, or
inabiliiy oﬁ Lessee to secure adequate workmen's compensation
insurance co&eragé, or as a result of any cause whatsoever be-
yond the conirol of Lessee, the t;me of delay will not be counted
against Less;e, anythihg in this lease to the contrary notwith-
standing. Aﬁl express or implied covenants of this lease shall
be subject té all Federal and Stéte laws, Executive orders, rules
and regulatléns, and this lease shall not be terminated, in whole
or in part, +or Lessee be held liable in_damages for failure to
comply there&ith,-if failure is the result of, or compliance
is preventedgby any such law, order, rule or regulation, and

l
during the pﬁimary 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.






[ . . ' | 5 .
VII1I.

Lessee may, at its option, mine and sell any uranium
ores incluaing deposits of minerals from which thorium, uranium,
‘titanium aéd radioactive elements or their isotopes higher thanA'
uranium in, the periodic table can be refined or produced, as well
as all depésits'from which there can be refined or produced other
Substancesicapable of the production of nuclear fission, or
the releasé of atomic energy, and to pay to Lessof therefor the
following %lijing scale royalties determined by the assays of

the ores of U_O8 or like oxides of radioactive elements to-wit:

Less than 3 % S %
w3 to «35% 5%%
«35 to 5% 64%
4S to «55% T4%
«55 to .65% 84%
65 to . 75% ' 94%
.75 to .85% ‘ ©104%
.85  to .95% 11%%
.95 to 1.50% 124%

1.50 to 2.50% 134%

2.50  to 3.50% 147

3450 to L4 .50% 154%

L.50 to 5.50% 164%

5.50  to 6.50% - 174%

7.50 to 8.50% . 194%

8.50 to 9.50% ' 204%

%

9.50 and over 21

Leésor shall be paid the foregoing applicéble royalty
percentages Pf the field market price at thé mine, excluding
allowances fbr transportation and development, bonus payments
and premlums; as paid by the Atomic Energy Commission or other
governmeﬁt a&thorlzed agency or mill; but in no event shall.
Lessee be re&uired to establish or'to petition of‘the Atomic
Energy Commi%sion_or any representative thereof 6r~any,politica1
agency of thé governmént, a buying station, custom milling con-
tract or othﬂr government agenéy designed arrangement for stor-
ing or stock-biling such crude ores. Lessee agrees to report
all such diSCfveries of radioactive substances to Lessor and
Lessor may, iﬁ the event Lessee declines this option, mine an&

| .
market same provided such operation does not interfere with

Lessee's established mining operations.






IX.

: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 royaltles'herein provided for
shall be baid the said Lessor~dnly 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
thekprtvliege of isiignlng in whole or in part is expressly
allowed) ihc covenants hereof shall éxtend to their heirs, ex-
ecutors,.ddministrators, successérs,,or_ls.igns, but no change
in the 6w§ershlp of the land or asQfgnm#nt of royalties shall
be bind1n§ on the Lessee until after the Lessee has been fur-
nished with a written transfer or assignment, or a certified
copy therebr; and it is hereby agreed that in the event this
leass shalﬁ.be assigned as to a'part or as to parts of the above
described idnds and assignee or assignees of such part or ﬁarts
shall fail or make default in the payment of the proportionate
part of the royalties due from him or them, such.dcfault shall
not operaté to dcféat or affect this lease so far as it cevers s
part or parts of said land upon which the said Lessee or any as -
signees thereof shall make due payment of said boyaltic:.

| X1.

in the event Lessor considers that Lessee has not com-
plied withiall its obligations hereunder, both express and im-
plied, bef@re produétion has been secured or after productien

| {
has been secured, Lessor shall notify Lessee in writing, setting
| _

out specifi%ally in what: respects Lessee has breached this con-
tract. Len;ee shall then have sixty (60) days after receipt of
sald netlce%withln which to meet or commence 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 actibn by Lessor





Te

on said lgase for any cause,.and no such action shall be brought
until the lapse of sixty (60) days after service of such notice
on LesseeQ Neither 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 dgemed an’ admission or presumption that Lessee has failed

to perform;all its obligations hereunder.

o XI1.

Lessee shall have the right at any time to redeem for
Lessor by payment any mortgages, taxes or other liens or inter-
est and otﬁer cﬁarges 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.

Ih order to reduce transportation costs of ores shipped
from this property, Lessce may, at its option, develop concen-
fratés on or off locaiion or by contract therefor and in so
dping charge the actual cost per ton of concentration.to the
operation of transportation from mine portal to simelter and the
royalty payments speciried in Paragraph II hereof shall be there-
upon determlned after deduction of the concentration and trans-
portation charges.

- X1V,

Laséor agrees to execute 8 uch subordination or consent
to lien agreement in favor of the United States of America as
may be requiréd by the Department of Interior, Defense Minerals
Exploration Administration in the course of a joint exploratb n

by such agency and Lessee or its assigns,

In Witness Whereof, the parties hereto have caused
thcse presents to be executed as shown below by the respective

offlcers acting 1n their duly authoriged capacity as officers
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' BEPORE ME, THE UNDERSIGNED AUTMCRITY -
‘..sqapx:ay,‘??m'lm! Edwin Fowlkes, kaown te .y.to'n:a tif‘;.::{."r'

o .. . - - . -
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whose name is subscribed to the foregoing instrument, gnd ack-
nowledged to me that he executed the same for the purposes and
consideration therein expressed and in the capacity therein
stated.

GIVEN UNDER MY HAND AND SEAL OF OFFI
day of Septembesr, 1956.
M

MNerman C. Drviy, Neteiy Pyoe

In and for Fresidio Covniy, T .u

THE STATE OF TEXAS, |
COUNTY OF PRESIDIO. |

BEFORE ME, THE UNDERSIGNED AUTHORITY, on this day per-
sonally appeared J. M. Fowlkes, known to me to be the person
whose name is subscribed to the foregoing instrument, and ack-
nowledged tom that he exscuted the same for the purposes and

consideration therein expressed and in the capacity therein
stated,

GIVEN UNDER MY HAND AND SEAL OF OFFICE, This the ;&
day of &eptember, 1956, RC U
Lsesuslon

Norman C. Davis, Notery Puibie
In and for Presidio County, Te.as

THE STATE OF TEXAS, I
H
COUNTY OF DALLAS. |

BEFORE ME, THL U ERSIGNED'AUTHORITY, on this day per-~
sonally appeared \ . » Vice-president,
known to me to be t rson and dfficer whose name is subsg- .

cribed to theiforegolng instrument and acknowledged te me that
the same was the act of the sai $Texas and Pacific Railway
Company, a corporation and that he executed the same as the act

of such corporation for the pur poses and consideration therein
expressed, and in the capacity therein stated,

GIVEN UNDER MY HAND AND SEAL OF OFFICE, This the /Jf4

day of m:a, 1956,

‘4ﬁ§f‘






10.

THE STATY, OF TEXAS,
COUNTY. OF NUECES.
| 'BEFORE ME, THE WNDERSIGNED AUTHORITY, on this day per-
sonslly sppesred Herman G. Woed, President, known to me to be
the person and officer whose name is subscribed to the fore-
going instrument and acknowledged to me that the same¢ wes the
act of the said Trans-Pecos Minerals, Ing., & 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 OFFICE, This the s
day of September, 1956. : '

) omene st

Aq:ouromrzmmm ’
agedhe

DIRECIOR OF MDUSTRIAL DEVELOPHEIE

ggg Ngxn OF nus} 3 :
OF.PRESIDIO § I, DELLA BOND, County Clerk in and fer said Coumty, do heroby
oertify that the fm@@hﬂﬂtd““bmdwmu

fer record in my office on the.2...day of_.J8Bas A, D., u%’}::......llxhs_..'u

iﬂ.u duly recorded the 3. _day of —slBBas._.A. D, 192708 102U orclok
M., in the ‘ .
Vol _it..... on Ml--lﬁ&al]h . Deed M of said County, in

‘ WITNESS my hand and the seal of office, at-my office- - : '
o D , aty aty, Toxes

1 )'?%“} :

b,

¢ . - L e . .. ‘._.,._ . S ..A“_.'A_‘»\qu_-..': ';\kai L
















, ' “_omcw. FILE COPY |

UNITED STATES N ED ME 46‘ |
DEPARTMENT OF THE INTERISH =P JAN 24, 1957
DEFENSE MINERALS EXPLORATION ADMiNISTRATIBE T & | 'NITIALS | CODC

RSRNEIRbbAE0Bo6: |

Box 431
Joplin, Miseouri

Janmjary 22, 1957 .

D.M.E.A. Operating Committee"

Department of the Interior 4
Washington 25, D. C. : B
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 received 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 an open file available to you in Washington as it was to the Applicant
in the Office of the State Geologist of Texas). These other two copies

of "Exhibit D" will be mailed, however, if you so request. The fourth

copy of the appllcatlon also is being retalned for eventual Field Team
review. The Section 71 prospects are 33 miles northwest of the Fresno
(Smith & Wilson) mercury mine(Docket DMA-2202X)

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

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

Sincerely yours,

Clordlon CTpoerf

Clinton C. Knox
Executive Officer
: DMEA Field Team, Region IV
Encl.
cc:. Mr. Roger Butler,Robston,Tex.
' DMEA Op<Com.(2)w/c of appl.
Mr, King,USGS,Denver
Appl.Pend.File





Rogef Crit Butler

J 19, 195% —_—
anvary 19, 1957 OFFICIAL FILE GOPY |

DMEA

RECEIVED JAN 24 1957
“DATE | INITIALS | CODE

M
Mr. Clinton C. Knox I

Executive Officer |
DMEA Field Team, Region IV |

Box 431
" Joplin, Missouri

Dear Mr. Knox:

oo

. I enclose four copies of the application of Trans-

Pecos Minerals, Inc. for a DMEA .exploration project
contract in connection with Section:7l, Blogk 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 l.

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

Yoursvvery truly,
/s/Roger Butler
/t/Roger Butler

RB:ogs





(Rovi 103 o - UNITED SYATES DEPARTMENT OF THE-INTE&R | Ezz';eéaﬁi‘;:idm s2-R1035.2.
' DEFENSE MINERALS EXPLORATION ADMINISTRATION

— : _
i Wl CAR AR N - CEIVED Not to be filled in by applicant
APPLICATION FOR AID IN AN mmﬁg ) 4;/ WO
' OR PROJECT, PURSUANT TO  pivist “ﬁ"iﬁft o : _
R 1, UNDER THE. DEFENSE etal or Minera ﬂawwm— ..........

I te Received .. /._=. ‘;/ ........ 7“
A1 OF 1950, AS AMENDEéAN N O YA
buR’E’z ggp‘t}g‘gatlon (Government %) .....................

LIN, MO.
INSTRUCTIOIEIQSP

State here yoﬁr full legal name, in the fofm(i}m which you wil%wish to contract, and your
-Pecos Minerglls, Inc., Post “ffice Box#191, ,

L

me of ap
ma11m ag :

(b) If other 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.

(¢) If a corporation, add to above statement, titles, names and addresses of officers.

(d) If a partnershlp, add to the above statement the names and addresses of all partners.

2. General. —Read DMEA Order 1, “Govelnment Aid in Defense Exploration PrOJects,” before completing this apphcatlon
Submit, this application and all accompanying papers in quadruplicate (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 Interlor, 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 excluding anzr land or interest in land which is
not to be included in the exploration project contract Six Hundred and Forty (640) acres of land

in Presidio County, Texas, described as Section Seventy-:ONE (71), Block
Qm5+“geniifigatQMSQSJmAbilgact 3862 D& W Rallway Survev. Pres1dio
County,. Texas.

(b) State any mine name by which the property is known. . )

(¢) State your interest in the land, whether owner, lessee, purchaser under contract, or otherWISe Lessee

(d) If you are not the owner, submit w1th this apphcatlon a copy of the lease contract, or other document under which
you control the property.

"(e¢) If you own tle land, describe eny liens or encumbrances on it x____Ng_t___a‘pp_l_i_c_ab le.

R

(f) If the land consists of unpatented claims, add to the descrlptlon above, the book and page numbers for ea.ch recorded\
location notice.

4. Physical descmptwn—(a) Describe in detail any mlnmg or exploration operatlons 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
operations. Also describe accessibility of mine workings for examination purposes.

(b) State past and current production, and ore reserves, if any, giving quantities and grades, , ./, v

(c) Describe the geologlc features of the property, including mineralization, type of deposxt (vein), bedded ete.), and your
reasons for wishing to explore. Illustrate with maps or sketches. Send with your apphcatlon"((but "'ndt hecessarlly as a part
of it) any geologic or engineering report, assay maps, or other technologic mformatlon _xou may _ have, mdlcatlng on each

o

whether you require ifs return to you. .. .. .. - N > ~
(d) State the facts with 1cspect to the acce551b111ty of the project:” Access roads, dlstances to shlppmg, supply and reSIdence
points. ,/; o .
(e) State the availability of manpower, materials, supplies, equlpment, water, and pqwer.o,; “J‘, »’ “ U e—eassi-1
~ o, o
. N ‘0.19 e :;s:"("‘* v
' R ??.‘T:'Z-ﬁ, e ¥






| o L Xy
5 The explomtwn p'royect Q State the mineral or minerals for which yot™ish to explore L
uranium vanadium_and_cinnabar

(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. i d ays

(c) The. work will start w1th1n ..... 3.0.-- days and be completed within 2l OQ--.mthx 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 or 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 operatlons, per cubic yard
of material moved, etc.).

(b) Labor, supe'rmszon, consultants.—Include an 1tem1zed schedule of numbers, classes and rates of wages, salaries or fees
for necessary labor, superv1s1on and engineering and geologlcal consultants. . : ‘

(¢) Operating materials and supplies—Furnish an itemized list, 1nc1ud1ng 1tems of equxpment costmg less than $50 each,

*dnd power,water and fuel. . °

(d)..Opevating equipment—Furnish an itemized list of any operating equipment to be rented, purchased or which is owned

‘and w1ll be furnished by the .Operator, with the estimated rental, purchase price, or suggested use-allowance based on present
) value, as the case 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
ineluding initial-rehabilitation or repairs of the Operator’s equipment), analytical work, accounting, workmen’s compensation
and employe1s hablhty insurance, and payroll taxes.

(k) Contmgenczes .—Give an estimate of any necessary allowances for contingencies not included in the costs stated above.

NoTe.—No 1tems of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or any
othef indirect costs, or work performed or costs incurred before the date of the contract, should be included in the
estlmate of costs.

7. (a,) Are you prepared to furnish your share of the cost of the proposed project in accordance with the regulations on1
Government participation (Sec. 7, DMEA No. 1)?

(b) How do you propose to furmsh your share of the costs? e o~

- Money D Use of equ1pment owned by you . D Other . C B N

Explain in detail on acompanying paper.

.~ . . CERTIFICATION Ce

The undersigned, whether as an individual corporate officer, partner, or otherwise, both in his own behalf and actlng for
the applicant, certifies that the mformatlon set forth in thls form and accompanying papers is correct and complete, to the best
of his knowledge and beliéf. -

Damd“ i January 19. 1951

\

TRANS -PECOS MINERALS, INC.

e s
By. .. tLcO L Lt/ °.

ROGER LER, Vice-presid

A ELLIFF, Secretary.
. 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 lhe United States as to uny matter within its jurisdiction.

T U. 8. GOVERNMENT PRINTING °"IC‘ 16—66551-1
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' PURSUANT TO DMEA ORDER 1, UNDER THE

TO:

ITEM 1. (a)
()
(c)

A?PLICAIION'FOR AID IN AN EXPLORATION PROJECT

DEFENSE PRODUCTION ACT OF 1950

UNITED STATES DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION.

Trans~Pecos Minerals, Inc., Post Officd Box‘

Trans-Pecos Minerals, Inc. is a ﬂexas orpo-
ration of Nueces County, Texas, with offices
and principal place of business at Robstown,
Texas.

I
Yt SN

RECEIVED
MINBERALS TECHNCLOGY
DIVISION

JAN 21 1957

BURBAT OF MINES
) JOPLIN, MC -

) [ OFFIGIAL FILE COPY, ||

AS AMENDED. L O MEA |1
5

RECEIVED JaN 24 1957

DATE | TNITIALS | CODE

S

Robstown, Texas.

==

s I

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 E11iff, Post Office_Box 191,
Robstown, Texas, Secretary~Treasurer.

?%}2¥Q5Y€ Nogﬁﬁpplicable.'

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

ITEM 3. Six Hundred and Forty (6&0) acres of land in Pre-
. 1 sidio Cﬁunty, Texas, described as Section Seventy-

: s (71), Block G-5, Certificate 505, Abstract
' 3862 .D” &

& W Railway Survey, Presidio County, Texas.





ITEM .

2.

Lessee controls Section Sixty (60) and Sixty-two
(62), containing twelve hundred and eighty

(1280) acres of land in Presidio County, Texas,
Block G-5, Certificate 505, Abstract 3862, D & W
Rai lway Survey, Presidio County, Texas, by per-
mission of the State of Texas, for a period of
one (1) year from date August 10, 1956. This
land - may be benefited remotely by this application
but it 1is 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 "A" attached.
(e) Not applicabie;

(f) This land is owned in fee by Fowlkes Bros.,

. a partnership and the Texas and Pacific Rail-
way Company. Lessee applicantt!s lease is of
record in Volume 147 on Page 169-1T7lL, of the
Deed Records of Presidio County, Texas.

(Attached is Exhibit "BY). The aerial photographic
map of the area is described. in Exhibit "C", a
letter from a geologist, Carl R. Chelf, to.Mr.
Herman Wood 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





3.

"Structural Geology of the Terlingual Quick-
silver District, Texas", attached here as
Exhibit "D". The topographic maps attached
as Exhibit ."E" support the aerial photo-
graphic map. .Exhibit "F" shows the relation
of the carnotite to the boundaries of the
tract. .

The reasons for the exploratibn are:

(a) The location of a thickly bedded deposit

. . l.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. The 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 - Marfa Stagecoach
road, a total distance from Alpine, Texas, of
one hundred and thirty-one (131) miles along
the route described. The prospect is fifty~four
(54) miles from a railway terminal at Presidio,
Texas.

(e) Man power is available'as skilled, semi-skilled,
and ordinary labor from: Alpine 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 El1 Paso,
Texas. Water for diamond core drilling and
mining is available within two (2) miles from
the location. Electrical power.is available
at Terlingua, Texas or portable power is avail-
able at the prospect.

ITEM 5. (a) Uranium and Mercury.

(b) See Exhibit “"C", Trans-Pecos Minerals, Inc.
. proposes to explore Section 71 and its reasons
are summed up in the report of Mr. Carl R. Chelf,
attached here as Exhibit "C". The thickness
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L.

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 first. stage is as
follows: . '

One hundred (100) hand augered holes,
sixteen (16) feet deep at a cost of

Five and 80/100 Dollars ($5.80) 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 (15¢) per cubic yard, a
total of Fifteen Thousand Dollars
($15,000.00).

Tbtal estimated cost for stage 1 is Twenty-
four Thousand, Two Hundred and Eighty Dol-
lars ($24,280.00). . .

Stage 2 will depend upon whether or not the
first stage should turn out to be encouraging
and if it is, stage 2 will consist of the use
of conventional:and approved exploration tech-
nics and haulage of test samples to the Blue
Water Mill in Grants, Mexico. The estimated
cost of stage 2 will be Fifty Thousand Dollars
($50,000.00) . . . 4

(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.

(d) Trans-Pecos Minerals, Inc. is a Texas corporation
organized for the purpose of conducting mining
operations in Texas on January 17, 1952. Herman
G. 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





ITEM 6.

p
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5.

diamond core drilling operatiens. Mr. Carl

R. Chelf, the company'!'s geologist has had
twenty (20) years experience in field geo~-
legy 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.

The estimate of cost is included in subdivision B
of Item 5. The total actual work and materials be~
ing as follows:

Stage 1. $2l,280.00 (excluding professional fees)
Stage 2. $50,000.00 (excluding professional fees)

(a)

(b)

(c)

(d)

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.

The cost of geologic consultation during the
period of this contract will be Four Hundred
Dollars ($00.00) per month for a period of
four (4) months which would include eight (8)
hours. per day for eight (8) days per month. .
The cost of geologic supervision of the strip-
ping and core taking will -be Eight Hundred Dol-
lars ($800.00) per month for a period of four
(4) months which would include eight (8) hours
per day for twenty (20) days per month.

All operating materials and supplies will be
furnished by the applicant and will consist of
a hand auger, a four (4) 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.

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.

/4





ITEM 7.

N.B.

6.

(e) No rehabilitation and repair is contemplated
.. in this project.

(f) No new buildings or improvements are contem-
plated in this project. :

(g) The applicant will furnish its own accounting

. and analytical work and employers! liability
insurance. The applicant will furnish its

own workmen'!s compensation and payroll taxes.

(h) No allowance is made for contingencies.
(aj Yes.
(b) Money.

DATED this the |jt§ day of January, 1957.

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. -

Exhibit "G" is attached as a general reference to
the area.and for the purpose of further identifying
the prospect.

TRANS~-PECOS MINERALS, INC.

ROGE ' ice~president.






L ‘rals and the Texas wnd Pactfi¢ Railroad were shown to Mr. Wolfe.

0 Mr. Wolfe and I a_lisava:pmﬁ»séﬁn_ time looking over the aerisl photographs cover-
. ing this section and adjmcent lands. _He was struck, as I am, with the evident
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Dear Mr. Wood: A ‘Sub,ject:v *Segtibn 71", Frasnos Canyon,
T Fowltkas Brothers Ranch, ‘
- - Presidio County, Texas

In 1956, I spent several days on the Fowlkes Brothers ranéh located in Presidio
‘County, Texas, ead during this time I made a resonnaissance trip down Fresnos
canyon and lecked at some portions of Section 71, particularl y along the can-
yon. Ws looked at this ares fer faulting or other structure that might be fo~
vorable for either uraaiua or mercury minerslization. Carnotite or s closely
related mineral species was feund by one of the reconmmaissance party members

- .in an almost ashlike tuff. The waterial in which the carnotite occurs is ra~-

- ther widespresd on this and other sections in the area, snd 8lso {s rather thick-
- 1y bedded. A hand dug. semple frem the discovery prospect was sent to Smith labp~
© eratery, Moab, Utah, and it was foumd to contain 0.1h2 U}% and 0,25 V205..

Rerisl f:hbtegripks of the srea fcpvering Section 71 and adjeeent lands have been o
agquired and briefly studied; and published and unpublished open-file reports by
United States Qeclogical Survey members have besa. copied and studied.

- 1 have also recently mede & trip to the Rew Meterials branch of the Atonic Energy
- Commission in Albuquerque, where 1 talked with Mr. H. D. Wolfe about the uranium S
possibilities of the Big Bend Area. At this time, lease agreements covering Sec~

tion 71 betwesn Trans-Pecos Ninersls and Fowlkes Brothers, and Trans-Pecog Mine~ o

- Mr. ¥olfe indicated that & great deal of airborne recoanaissange had been per~ - -
foraed. in the Big Bend but that no anamely mape had been issued. He also i~ -
formed me that thelr offiee now has no field representative. MNr. Wolfe satd .
. that thelr geologist had act been able to check any localities in Fresnos can- /
yon in 1956 since he had 30 much territory to cover. In view of this, some ad~ -
ditfonsl reugh mepping will have to be performad since no detailed studies have
been made of the section. - = o SRR

- faulting and particularly with the circular uplifts lying west and southwest of
the Solitarie Uplify.. One or perhaps two of these uplifts may be on Sectierni 71

~ In view of the dacwngcmnt alven by Mr. Voifc,' and the finding of = uranium
- prospest on Section 71 in a type of material that is rather widespread, I be- |
__Iiwg that. Mﬂiua‘nfull_ywk should be performed right away. Some trenching and





"

'.mgcriag should ha done’ at thc disswcry prosp-c:e. as an ‘aid fn determining the

| ' nature of the deposit wund its extent. More prospecting should bhe done in order : .
- to find additional prospects on the ssction so that the probadility of commer~

cial tomamge will be incresasyd. If this phase of the work should tura cut to.
. - be encowraging, & more thorough cxploratian program. shcum hs undertakcn using
cmwntiml md approvcd mplora@ion twhniquu. S

Nurhy structural domes, 17 logsted on $¢etion 1, should also be eriti«nny‘ -
© - examined, and if geological coaditions appesr to warrant it, tmn dwuld, be
L cxplored hy drnling for mreury and p@csihly fcr \u'muh. S S
. | Simserely ymrs, |
[s/ Q;trl Chelf -

| Carl Chelf

7 Cica
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¥y Oeorge A, Thompson, Jr,
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desiranted dsscrivtively as Wwessia-filled pipes, o simply bwessis pipec.
A totnl of 76 brecsia pipes was napped, and four typleal Mrescia pipes
sre described in detall, They range frem 75 fesh e 500 fest in &lamsber,
and ons hes been axplored vertically for move tham $00 fesd, The tep of
ono breocia pipe has been feund, in (he Chites mins, bt Sho dodtem of
nome has been found, The displasemant of the fragatabe s dowamed, oom-
nonly seversl lmndred fest, and in ens instanse mse (hsn 1,080 fest.
The n-tuze of the bdreccis and its walls indientes esllapes &ne S0 vdco-
mining as the origin of the Teriingmm pipes, Foaluoes, csaxoa to all
tbpﬁm;. nmtpomtumecbmuwdm
mt;.tmmdncwm.ﬁsmd
am-eWMWMmmmmm
The generel stsuctaral problems of the &siriot inclwie the ege yela-
sgom.mow/ofqum.mm«ma-—.-umm
of the grabans. Tho enrliest structural movemend invelving the Ovetasssus
rocks was the beglaning of rive of the Terlinges wlift. Befese this
uumwmtmsmpnwm Voleaniea wnd vidsepsund
WimmmMn-wwuu.mmc.-
Seporancoas vith greden faulting. The MWreocle pipes wave fevwed after
the bectaning, md befere the end, of iguesns setivity. Miner fulting,
accoupanied Yy mineralisation, comtismed later Shem odher stsustusal movo-
nend s, T™he Torlingss wnplift wes prededly emsed [wimarily Wy lacssliithie
lenoous intsusion but was infilnsnsed bty hevlsemtal comprsesion, A besie

mmn-nammumumm






x 3
axpesct 1geevan Tocks, The geamatsy of the largs grabems indlcates that
thiy ere relstively swpesficisl ccsspeninszfs of lorisental extension,
20 1s suggseted that Marissatal esbemshen of the wpper part of the saréh's
w!vmﬁﬂﬁll.
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lodatisn ead asosssivllity

The Terlingus @uidksilver distriet is in Vest Temms fn the Big Demd
ngtaa(ﬁc.i). Several avees of guicksilver minernlisatica 14s fa a
mountainous semddesert a¥es in the sowthesa part of She Big Bemivegion,
mmm'amxnmmmmrmm
Metrict, 1s an oust-vest Dolt 21 miles long. The town of Terlingm
limnmitsmr(fﬂc. 2). Since the dsvelopmemt of the Dig Besd
National Parf, cpod roads have bewn buils into the Big Bemd region,

. and the Terlingma Aistriet is aocessible Wy dirt ronds commecting with
the\wrmadn.

Scope of the work

| m&rwu.muMnmwwh
9mmng§olo¢:lo stractures, nerticularly domea, gadbens, and
breccia nipes, w- naper focuses attamtisn ca them, .Oﬂiﬁph“d
the crolory, inaluiing the ore depoaits, potragreply, and stembigraply,
mummm”wmsnmmwm
to structure. A.mwnmummmm
rorources of the districe unmmmwu
U.S.GeolmmiWo
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Mire 2,-=llic toun of Jerlingun in 1943, The
li host nowmnt:dns in the bagkground are
the Chisos :iountains in the Nics Bend Keatlional
e o LN






Ti0ld work and acknowledgnenis

The invostimmtion, 8 portion of which is reported ir this PEPEP, WS
bagun as « wartime strtegio minerils investigatien of the U, 5. Geslegicud
Survey., hm.m-um.auuwmlw. R. ¢, Yates,
who wea in charge of the rrojess, and the wyiter eash spast sppvedombely
1% months on the fiald work, J. F. HoAllister was vith 429 party fer 7
moaths in 1942, !, R. Ballq helpoed to asmplete the field work cerly in
1945, mwnamm:mmummmw-—r
of 1943,

mwnmmac.r.muu_wmc
months in o broad apea thet ingludes the Terlingme dlstrics, was mads awmi)e
sble and wns especially holpful Auring the early stages of the seoleglo wask .

A.c.‘wasmvadmmmmmmn.m.mncwm
bamm-a_‘tmm Thanks are dno alse $0 James O4lluly for a stimlating
discuseion of the -rodlems in the field, The writer vishes %0 express
here his Wuon nlso t0 the namy oﬁhﬁ perscns wvith vhom the geslegie
ﬂmblm)mnbmumw.muh“mmdum
v!nmtoduholw

Genesnl features
Tho Rig Dexlregica
m'mmexwmoa.u,mmmwmmm«m
moanna‘mwmmmmmuummuu
reliaf ond effectivaly revenled thalr strueture, T™he large-ecale tepe-
craphic feetures, vhich are likewise structural umiss, eret (1) the
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Mmrethop Desin, {2) the lave-coverad platesm sonth oad wied of ~101 wy
spd {3) e lowgraphically lvoese mountoine snd inBermmwntens ayess oF
Theeo fentares, thongh 11 were share by

ovorhien, socurately raflost the folding, fmitlar and wpliftine o ssile
oakesy sodks hmd ave Iy sowe places vidlled Wy fenesus Intrasions une dn

othar nm mm b 4 ﬁm af Leva,
o Mﬂny, in the nmortbensberm nart of She B4 Pand re don,

9 sz evosiomnl hesin fevelered My ths amovetion of n bres stracturel
The busis iz unlemlaln mminly Wy

ik Falsorelc «niite el surromnded Wy eosnspmento of resldted Crot-ccous

1$msstomen. i norihasm, esstomn, and soubdbarn ~8des of the dome ore filted

gestly cubwawd, (e westors whds, aeserding ®o Fing 2/, "$s formec by Lhe
Nl Forte mdl Semtiass Heuntains, whidh strustasally oonstitate o -inrie
wdt * ? %, The rogits of the wamtalns ave mulssd into s sherpy monociin:
o satieline, owewrtommed townwd Shoe west md bralosn n st lices Ly an
sigtunrd dpring theust fanlt,®

West of the Neradhen Dasin and soutd and west o the toss of .- ive,
13 the lawerwovared plademm, ihis fentare 15 notwall . Lross Luw - lodn
thnt extends over almost ths emtire mrthern and westorn nart of the il
Bamd vegion, Its evamess is intormuypted by Meher mesus - isolagted
mountaine, vhich ave evosional rermamis of the highar lawn flnus, of
mmmcmmmmm.mwfms block
nowEialan,

n‘.’. ‘mmmm ® @
Gwl.ymw m?‘am 3, 1937, 'S

%r,n..mds, (U, 8. Gesd, Brvey Prof. Puper 187),
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The southern part of the Pig Bemd region ¢ onFved on a soule Bodh

manbmmmmmum The mrwlains are moatly
m@m;,mmlwmanmnnmm Folds,

famlts, and iznecus intresions a¥e 90 shundsnt thet oven within a emll
walmmmdmmwhmmem

Ths mnin fortures of the sowthern part of thoe Pig Bemd region are

‘the C'deos Mountains, the Selitario, Terlingas wplift, and Mowa do Aagidia,

T™e Tisoe Moundring, 3/ the largoet faubare, are cowpsoed lavpily of
lewn flows <! intrusions in the structarelly lov part of the southern
Pig Pend,

mmwmsﬁwth“mhhwwyhunM
nountasn-rimeed dasin thag das been carved from o dowe Wy eresicnal de-
roofing of the Paleomoic reoks im its cemter (fig, 3). The Pulesselis
rooke have Besn axsavatel mswe rapidly them the Mecesois Feds of the
rim, which dip sterply outward, The Jelitarie is notewordly far it
nesrly peefest ciroular shepe and 188 Mlemeber of more then 7.5 miles.
Strooturelly, uwmmuawmmmw
atep a lov irregnlar doms,

T™his lov irregular dome ic the Terlingm wplift, §/ vich extends
south wad east frem the Selitario for a Glotsnss of a8 lemst 15 miles
and foraus (de deminefing strasture of the Tarlingm Ststwied,

4/ King, . A, . ait. (V. S, Gesl, Swrouy Pref. Fuper 187), p M3,

&/ Yor a gologhs wmp, seo Sellavds, R, K,, Pro-Fulesssic amd Palep-
seic systems, Geslogy of Tamme, vel. 1, Strutigmpiyn Tame Tabv, Bal),

199 o Js 1gnepas of the
mw:ﬂu.w M.uhm.wl.m
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South of the Soliterio and the Torlingns wplift is tho hich Hesa
4o Anguila, o fmlt dlock the larger rart of whigh iz in Hexieo., he
northern boundary of this dblock, the S-nte llelenr Coryom fault, i: =
normel famlt with - maximam dizpiscement of thousands of feet,
o, ~he esrliest defornatien

mmmmBLgMWn {mwolved enly ths Puleosoic aual clder roaks
(£8z. 5). Ocnseguendly, 1% is in ovidemse oaly in the Voarynthem  aain
o the 30litaric, where the Palessoic rosks a¥e not covered hy (rutucovas
@ cad lafer rooks, he Palecsoic rocks of the Mewethon Basin anc the
Solitario sre wtroncly folded end thrast feulted nlong northenst $rends,
mmmwtdWMMmummmmwmmm
nd by drill-hole dsta &/ ow Do traced esstwnd wnder younger rocks.
m‘mnmmwmmmmoftm
Ounakite folded belt, 2/ The similarly folded Mawsthom-Solitario mnd
Cunchdta delte theyefore prodadly constitute che dalt of MoWn
et axtends =t lesst fron wostern Tems to Arkansas but over meh of its
,‘~‘ cxtens 1o Wrded, Kixg fif deliewss thad the daformmtion in the Marathon
besin culntraded o6 She end of the Pemuylvemisa epoci.
Gretascoous Pedise Tesd an the ervded oiges of the Paleswoie yocks,
Af%ee dspechtion of Guutaseouns resks, furddar foldlag end fenlting tock
| $ace. Tho doved wlift of tho Marnthen damo eoouFIOd after Geposition
of W Uppae Gostocesss yesks fomsd e A8s flamics, and probadly in part
afftsr tho Tortlegy volomie argptions, §/ About Ghe came tims, the

L

Sellar8, Bo Ho, opo st (Mad), 3232) 1 :
Py : ot E , Sof !&“oh%m

the WiSed States.






MARAY =0 0
UPLIPTY

" Post-Fuleosede ~~ dormal fault
" roeks
_Paleosois rocks vV Tharusd fault
~—  Amtieline

Map modified after Teetemis Map

REGIONAL STRUOTIRAL TRENDS
FIGURE 4

Faulte and folds treadimg nertheastward cre preo-
Orotaceous, and mainly pre-Pormisa, in agej thesve
treading northwestwurd are pest-Cretasecus im auge.
The pre-Cretaseous strustures, reovealsd enly is
the larathon amd Seiitaric uplifts, differ in dype
as vell a3 in Srend from the post-Crotagesus

strustures, -
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S0litnrio dome and the Tarlingus wplift vere formed. This deformation was
~robably contemporenscus with the formnticn of the nerihwet trending
snticlines of the Sierra !mdre Oriemtal, typleally develeped iz Nexies
ecnt nnd vest of the Big Bend reglom, Rmthmtmm
tion wns chrracterized by trands o8 nenrly risht sangles o0 the northeasd
trending wre-Oretasacus stFustures.

Fing'e obssrwnticns, as well as wso of the vriter, indisade (had
the normal frmlting, whieh iz sp prowinent in mash of Uw vegicn, is gun-
evally younger then the major folding.

lzneous intrusicn, mimsr famlting, the formatiem of bwessia pdpes,
and ove deposition, wmmmmumwm@

The Terlingm dlstries

Dogich,—The sedimcutary rosis in the &lstrics ave sspareted inte
formations that are gemerelly ensily recogmissdle. The ctrmsigruphio
mmlaﬁummodhma}bm.m'Mmtwmmm
selinsmiary rocks ave smmwrissd in ficure 5. (Zee ales figwes 6-11,
tnalusive.) The Domuillas flacs vere Mivided isto an wpew and a lower
Wazmmaam‘mwmm.m
thiciz, This bed ic not 1lithologisally wigee, bat 46 csa e distingaished
from the fou deds that resqudle it Wy the nresenpo of sa asmwaite with
short enines, Criggeses n. sp.l)/ The base of She Oriccssus bed is wowm
m;»wxuammmmummumama
located ascurataly demesth ciopo wash amd othey shallew eovam,

m%%r..mwmmwuumm
mﬁw@mw.nl.%p.lﬂ.m.

mmkl.,mmm &.mmmr,m..amat

et A e e i e






2y

DR R

FOPMATIONS TV
WESTERN pAR™ 0¥

'”E",L.D”"LA 27 TRICT

FOILATYIOA. . TM
VAST ¥ FART (F
TRRL TN A DT OTRICT

EQUIVALIYTSy, AFTYR
RO8S

TFRTIARY and | CHISCS FOLLAYICS
 UPPER CRETACfous: 100 F7. ¢

i

l

!

oo YLILE CDAY

(removed by
erosion)

600 FT,e

| ABSENT 3Y A!7 LAR
"NCONFORMTTY,

WEICH I8 CYEPLATE
3Y C'TSO8 VOLCAL -

NAVAPRK( AT

AGJA FORIATIN
1000 F7T.

PICS
1T . i
‘ !
- ] !
CreTac=e'’s .
N
! "~

50 ILLAS

m..,, LR
LYATER '
vaﬁ"ﬁ:ﬁm D

: GRAYSON FURATION N
R | o

' TERLINGUA CLAY

“UFPER H"LBER

TATLCR ARE

1050 FT,

BO\'TLLAS FLAGS |

A'!STIY ACK

JLE FCRD Agt

GR.M AN F’OM"‘I(‘N '

mo? WASHTTA GRO

Al

{
LCTR _ :
DEVLT BTVER | DEVILS PIVR
CcrractCrs | LRMSTNE | LTZSTONE FPRODTTCY S T
1500 FT. ¢ | 1500 FT.* GRCUT
i ,
|
1
l
TIG'ME 5
STHATITRATTIC €.L 18, T-RLINGA TISRTCT, TLBAS

P T TrY P Ry . R T Y T T





LY
v

arligas oloy &n fones
s aberictic orosicn

o=’ 311
vy,  3lwodng

ot o0 it Tarretione






Pilogare P.~llmer mmider of Bogillas flazs, consis
i M&mgv&m&fwmmambmm.

Mrare 8,«=lower iesdbor of “omulllng £ By consistin

' of Limmre cile- reous beds 1ntarelrtan vith aleila,

, he dard: rodc in the cantar of the hatopemh ia
a 811l of irmocus rodicy
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o . 0 riswe 1l,e=lovils iver limesto~e folded in a
| ‘ vonocline aenr Magcie sink,
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o ignesas Fodhm of the tietrich inchwls may Kinds of intrasive rocks
damm“dmeNMMdtund’-,Lmo-
wn]mmmm«ummmmamb-
mummw-mmmmam
wvithout amalolite. Peth growps yenge from dasic to silleic,

Skmatuiay—The styuctare of the T-rlingaa ddstrict, here :-:ion .8
tho-mndan-. is dcninstel by laven dowes cnd [rnbenas, Un A maller
sonle the rocks hive alse Bem irregularly Coformed hy intrusiona, off-
sot vy tmmmmercMie fumits, sai brokem Wy collrpee strictures, oT.ccirlly
Mm ™o Teriiagen wlift, the largest domdcil structure, ax-
mwmam Its abwuptly {lexed southewn marcin, which .
ia pefrrred 90 as the Terlingun momedlime, is « distinctl structurul feature
thud extends fyen tha voster 1adt %o the estern Lt of the dlatriot,
AW«;mums. soae of Vidh are vaporimposed on the “uriinces
MmMW!&WMNM Severil
mum«mnmmmmmmamu
of the Teriingsn wplify, Rypslvesal imtrusions of may diffewems shunes
mwummmmmwmmm
mmmummzmmmmmm
ploganesd, wmummmw.nm-smrnozm
mwmmwmwu‘mmtmmm
mmaﬁWW.Mmdmmwuutm
in the cposd limssdene (fig, 12), In same n¥yees solutica o the line-
MMMM,M!:thMMWMMemt

32/ m:.r. ep. cit., Geol. 800, Amarioca Pall., vol.
), e 296N, '





Figwe 13,~Alrplame photogreph, taksn vertioslly,
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pettam of frectures and famlts. The cimgus Ter-
1ingen meneeline cam Ve ceen axtending across the
ssuihem pa¥d cf the area, sad the long Drww i

the eastern odgn. Opwrtesy U, S,
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oxtonds upvard into the overlying rocks. DBreceia pipes, expoved moet
suniently en the Terlingum WLfY, are oe ef the met interestiag
mlogamjrmmafmunmt. ™he cradens—long, relatively
narrov dowifwalted blocke—Airdersest the Terlinema monsoline, vhich bewads
the Terlineus wplift on the south. Flat-dettemsd, sbesp-anlied camgems
wach ns the Long Drew and Vell Oreek Valley asv Sepagraphic cxpressioms
ofthou@'iﬂbmo The gensral tremd of the gredens 16 mortinaet; en ax-
coption is the Black Hesa greben 30ne, vhieh stvikes mortheast. As majer
structares, all the grabens dis cut along the Terlingwa monooline, whied
thus ooPves o a Mnge iine for the geabem fumdts,

Lifting and peshing by igmorws intresion Das sloarly dafermed the
vocks of the Terlingmn district. 35ills and lacsolithe mad: way for Shon-
selves ty 1ifiing and shouldering oside the emelosing otzete; piugs amd
munmmwnWhmmemm
mwmmm Wﬂmcmmmd
uuamumnmm.mmmcmw
introsion (f8g. 23).

The snll funlte and frastures ave of Swo main tyemdst & merthwset
cmmmuummumm.unm
sast trending grewp vith which tho e 40 assosiated,

The cclutiea caverns eriginsted \y iwegnler alasgummt slong fuus-
tures. and bedding plames ia the linsstems. The sadution effests ayo
gmsrally mechd noticeadls ot the top «f Whe Dovils Rivwew limostens, whero
the overlying, insoupetent Groyven fermaiisn has dhmpod ixte tho eovesns
(rigs. 38, 39, 20). Tho resulting emo-f1ll sense Foable novusl gymsilnes
lecally end mioht be mistalssn for tectenie faldm,
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mmchdwmmtummdmmmt‘MMMG

fragnents of rocks from higher formmtions (rigs. 3, 35, 36). Dovmuwsra
explorrtica of severnl of tl.ese btreccia arens has “roved them to contime
mmimmmwutmupim&butom Several nf the
receia plﬁe contadn intrusions, wvhich wewe emplaced subsement to the
formeSion of the breocia, Afwmdwxodwm.

The Terlinmm wplifs

mrwnm \mlmmmhalfc{tho%rum districe,
uwnmx. nmmmm:mm:»eumm
mwmwmwwmmrmpm,m
losing 18s Ldentity in the onsters part of the district, Its southern
lismd® :.mi‘mmmm. vhiah is Gamhlefmthmrthvmm
corgr of the distriot mmp to the southeastern comer, and it northern
limit 1s beyond the edge of tho mp. The righor part of the wplift 1s weet

msmmmummsnmulnm The rooks along
mmmummmmapsummm
mmwnmw.w m:ammw.mmoﬂw
hend, is the Perlingas memecline, slong which the steepest bods heve an
averegs dip of {3°, mwumwnna-mauwma.uwaum

castward piwags,
Wnnn.o.p..mmu t-wmmmmm.
me.na.j&m o 1941,

ionsdale, J. !.. lm rodkks of the Periingue-8011tarie recion,

Wﬂkb& o &‘wl. 2, R° 1539=-12626, 1940,

| 33
<
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murtmmmnmsaadmmumm
mmmmmmemummumarm. ™he
top of the Dewils liver limestons on Reed Plasess (pl. 1) is spproximsdaly
3.laocfmammmbﬁmtmumumm-um(euﬂm
south of Cirnr Mountain), Iidwy between Reed Platesu and the Solitarie
the comrable dieplacement is abous 4,600 foest, I8 is estimted, from
Ross' mmp 16/ and the geolegls map of the Solitaris by Sellands, Adkins,
and Arick, 17/ that the displasement of the Selitario adove the Terlingm
wplift is at leust 3,500 fest. Tms the composite vorticel displasememt
of the Sclitaric dome smd Tarlingus uplift is roughly 8,100 fesd. If WM
aren Just southwest of the Solitaric were chesan as a basis for dctorwiniag
uw.ms.umwmwww.mmuu
dienlacenent would be 6,700 feet instead of 8,100 feel. Those @displasensmds
may be compare! to the displecement of 5,500 feet or more in the Maruthen
doms )f}/ and 7,000 fees in the Black Mlls wplift. 19/

16/ ‘voss, C. P., unpublishec mermseript map,

Sellamds, -, ., Adzins, ¥, S., and Arick, K, B,, Geologis
men 6f the Solitarist INuruvem of Fotnomic Ceology, University of Twms, -
1933, This msp is -ublished on a redussd soale aad in modified form in

Scllards, %, 7,, op. cit. (Bull, 3232, p. 119), and ales in iemedale,
Jo T, Op, cit,, Geol, S0c. Amsriea Bull., vol, 51, p. 15%9).

A8/ King, P. B., op. cit. (V. 3, Geol. Swrvay Prof, Puper 157), p. 138,

uﬁgml.-w 2, %.%; Yoof; Occlectionl furvey Sosl,
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1 The Terlingua msmocline
The Terlingua monocline cemprises the soutlmestern smd sowtharn flagk
of $he Terlinma wplift, It 1s the zone of sbecp sowtlyerd dipping Toeks

in vhich the beds rise thousands of foet $o Ahe flab-tepped Terlingm

Wlift in a horizental Mstwnce avereging less thea half o mile (fig. 1b).
w@rorlmunuamwnm.mmmm
WWmenmkdmsoumh; Throuchowd much of i%e
lwh.iﬁlomrhodwthmrmedtdeMmm
Oreyson formmtion, buf it contimaes wndiminiched ia magnitude cagt of
‘unc‘m.:memmmmwywm Beosr the
enstorn and > the district (southesst of Meweriek licumsain) she menselins
loses its 1dentity §1 an aven of erwetie strikes and dips, bus the possi-
bility thet 3% exten: 3 enstvard Dayumd the alatrisct, odasured Wy yeumges
sodiamtc,jawd not Ye overlouied,

These 7iniings in Tegad to ikt stractare of tho Terlingns meacaline
mrmmnumwamewuamm«mmm
smmu\msm;dmmmumm&mm
ummuéxmxmmmwmm of this sowbhward
wa@.,ai’ *This antislin: is semewded 11l-defined whewe 13
crossee the Ric Or ndo." In the T<riingus region, se aven of vetmlotowy
uplifen, large faml $s, and many intiusiomns, uuamsnmm

© $0 define dafini se tiuctuwre)l unite ouik ss antiolinss, he femlingmm

28/ n{nc,o.}'. wmum«mrwmmn—u
Ore deposite as relss i to structural festuses (Xditer, Nevbowse, V. ),
g. ' R&a}maﬁ 6 b m‘w&wd"m
xms Dlle
mmwmmmn’:i-mmw.m Tamo
Univ, Pull. mo. 3401, rv. 558-568, 193\

““ﬂ).mr.. ¢ \i a3, (Ore dspesits as m %o strastumd

{





FIGURE 14
CGENERALIZED STRUCTURE MAP OF TERLINGUA DISTRICYT,

°
The monocline 12 delimited as a sone of southerly dipe exceeding 15. .

TRRLINGUA WOSMOCLINE AMD PRINCIPAL CRABEN.

Iimit of sone of southerly
—~~ dips excesding 15°

Noreal fsult, ghowing
<«  dowmhrown side

w”

i“) ]
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m.ﬂm,j hovever, 1 a yemmriably distinot and contimwms struscture ag
iomet thionghout the Terlingne quicksilver aletriot, and 1t forms a clear-
cud soulhara boundary to the structure herein called the Torlinzua uplift,
T™he warious fomtures of the portion of the monocline within the
Torlingm dlstrict are taken wp in geogrrnhic ordar from west to e-s¢,
A% the northwest cormer of the Terlingna distries, the monocline is - folded
90Be move than a nlle wide invelving in its outorop the Devils River 1inmo-
s8ens, the Orrxyssn ﬁ:?mtion. the Dudn limestons, snd the foquillas flagse
(pl. 1) The strike svernces 4. 38° W, «nd the westward ildp s ag moh =3
50° (rig. 1j5). A rasment of the Chiens wolec:nias is left on & high W1}
along this -art of the monoaline. This rmmeat of Tartiary rocks is, com-
posed of a maries of flat-lying deds of tuff an: congclonerrte, sbout 30
foet thick, overlain by ryyelitic rvoks. It is ocpoch.lly significant for
the informmtion about age relstions that 1t affords, The basal conglemerate
les mw‘wmmmum of the loquillas flrgs, which akp
Yatveen 10° and 35° in this part of the monodline, The monoolinal folcAng
and oonsidaradle orosice mast have Salkem nrlace befere deposition of these

is recardsd, however, in the irregular esstwied idp at the sastern emd
wmma}mmtha'mxmu«mcofmm:«-mt.
Revre tho Ghlm voleanies arc slumped, Possidly becruse of soluties in
tho underlyfieg Devile River limestens. FExtensive solution fortures are
epparent in Ahe adjnoent Treano mine ares, Simllanly, ¢owndropmed blocks
ammmmmmmmbmcunxpumm
Froano mine area,

22/ mupohn:bmtoolcmtobeshommphtol.
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ahntpuyomﬁmu. Ma”dhﬂtolﬁﬂhﬁmm’m.
memrmaﬁmmwmmnvnmma

em:tfzmu&ﬂtm‘mmiaamfmtwmmn.

The fmults e MomMMdt&M&mMub
mrmlmvw Tmfmltamhm%hdmmmndhm
sw&xahmmmeof&mmdm.mwmmmam
ofmtmummmmuumsm;mmmumm(am
mmuaummwmmmzdweaﬂqmmu. he
IWMmtatcwnWMo?Mm,mm
mabmﬂm;inlymamwmm A Wreceia pipe a8 the morth amd
ofthlsintMeowﬂnammwMuumh,iMM.MM.
Ralf a mile eset of th mnmmaaam.mmwmn
bmmmwm@umnmm.mmmmm.m
lmmmmw,aimlomhbumdmm“m

limestone sna GCreyaon 3 emtion are preserved ia the dovmfeslted ecline)l
~rea (s, 16). Thores nreoeia - xipo-mdmmuMMumpmh
thie apen, '

Froem the m-nM1mﬁmmmmmwmm
beyomd, the mnoxline i pamllaled 4y an anticline north of it and Wy
7 syncline north of the' wnticline, The monooline ne.r Tres Cueves g a
half-oile vide sone of u itharly dips ranging from 20° 4o 70° (r1g. 19).
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FIGUKE 17
/ertical ssetiom eeross ‘erlingum mcnocling gt
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approzximmtely 0,4 mile)

Tormille clay
| A8iJa Torwatiun

Terlingua elay

FIGURZ 18
Vertical section marose ‘orlisgua wonosline so th of

Maverick ocwmtain, 3Spale; 1/35,000 ;1 inmeh equals
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¥rom 'res Unewas hountain, mwmwmrxg
niles with an averngo strike of 5. 70° X, nad southunrd dipe of 660 in
the ste-~omt beds. In tho aren s0uth of the Mariposs mine tho momaiin
e & maJor curvo to a now strike of about #, 65° R, whieh eontimos Lor
1 niles wnd arossss the fmalt zons of ¥ell Croek Drnw (pl. 1 and tig, 12),

am

frently vr dle out where they interscot the Banoal ina,
soutk of the ¥aldron ana Little ‘atrtyitght uwinss, the sowocline
ogdn mnuse e nbrept chrnge in strice frem H, 65° &, to adowmt 8, 56° i,

re o T . rerhararms s b ri s meres
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the momoclims (pl. 1)e In thair well-exposed rorticns thay dislace the
rodics vw‘ically less then 100 feot, Mt the Alsplavenment rmy bo leoxgee
wnder tho alluvium e the scutheast.

Tho moncolins tzrns northsust along the southern borior of the remed
area, south of the town of Torlingua, Across the scuthensicmn and of the
leng Dyav 48 has a Srend of abdout N, 35° %, and the otemest deda EVETAED
30° in ip, The fanlt zone of the Long Mrew grabem, imdnishoc in disnl:Ge-
mant, croeses the monoaline and dies ocut. Long Crew ie the site not only
of greben famlding but also of differentinl disp! ~cement bobwoen the blocks
onst =nd west of it, That is, tho eazSern block 1o structurslly lower than
the westorn, and the graben block Dotwsan them is lowsr ¢$ill (wl, 1, vestion
AAY),

The Torlingnn monccline atrAkes s wproximately S. A0° I, frem Long wwuy
%0 Cuesta Hlanoa., The stespest beda dlp em an average W° to 38° 3, (i
17). A thrast fanlt ome mile south of Cizsr Mewmtrdn, -4th r rtrile of
H, 20° W, and a &p of 20° to 30° v,, extends southwurd oaly & snort (istance
into the folded bdads of the monocline znd thesre dies omd.

&wsrﬁaﬂlmis&mtableh&llefﬁioquinas flage beled groy by o
condenled intrusion, and thus dedng in mnriced color contrnst %0 the morml
taz of the wenthored rock, The structuro of the hill, doubsless cuo to the
same conosaled intrusion, is thnt of a2 dsme, broken on ths nordhe sters
sidn Yy the Olger Nowntaln grnden mnd steepemed on the sountherestern side Yy
coincidense vith the momecline. The monocline, thms nodified, svings
arzai Cueote Elansa as Shough $he latter ware a bluat instruient ~pessed
southwestward, The yesult iz o momoalinal tremd of S, 55 ., on the south-
vestern side of Cussta Klamos, ehaadle‘ to X, 70° 2, on the southenstern sids.






.‘ %9
ﬁmmm{«wcwmmf n diminishes fn
nagni $ulds mmnm sl hes » relstively zmali Leplacammat wuss 4t
arosses the memoling, It prodady dles eut within the mmo of mesolfs]
iciam the other faxit dumading he gredemn 4ies @ & m ¥8h of W sonse

cling,

The noaccline oeniimaes 1ts aorGhe cdward Sred fivw: Cuss’a Rumss
ammamm@awmm'mm‘mmmm
& trand of elmcet duo oosl, Suuth dips Litweam WP med 407 ohasegberize s
zone 20¥e than Malf a wile wAde, but the teeal v it is Mot keom doomws
tho southern limi$ is cutafids of the wpes wepped, Enal of Cuoste Niloomn
mmmuwmxmmmmmuwmm
bscanse the rocks that coxmpese 1% are move mifornly woek ¢ mairst the foress
of arouion, Hevertheless the structwral velief of the meas diue is as grest
hewe as in the western rart of the distriet. Mer coesple, D0 stroctural
rolisf south of Maveridk Mowntoin is mowe hem 2,000 feet (fig, 18), as
compared o 1,600 fest al Read Plastemn (pl. 1, sootion AAY), he caly
differance is tint A\he momocliine, as @xposed, is in siratigrarMienlls
mzamgmzmmwmginmmdmmm

nhange of the beds,

South of iaverick Moumdain, the monoclimal structure is obosmred Wy
ummfmesmsmnammwwemummw
enall displrcenens, hm-mmmmwsamwmm
northenstvard as shown by strikes of K. 65° 2, An come of the dede, s
mz.-mmummmm«mmmumm«mm@
vith the other nortduest tremding gralens, Dips are more mentle south of
Meveriok Honstalm, the Seepast dire averaging adost 30°, The memoclize s
almost completely covered Yy aliuvium lmmsfiately enst of the Terlingem

n'tﬂ“.
f
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Demes
n@m.mmmwmmanmmu.mmbw

mmW&g‘aﬁﬂumﬁmnﬂo{mraﬂimdﬁs@

¥ax Yastowy laccolith amd dews

Omiy p@ﬂ of ths Wax Paotory lacoolith d exiends Lmto the sectern
sdge of the dlotwlet. This tmtarosiing intraeiom, badn.g thoronrhly Alo-
saabed, vevosls the dombng, erumpling, and offseting of the intwuded beds
et tosk plate op the wagms meds way for iteel? (figs. 20, 21, 22). I8
shown 1n groabar Gebsdl then eleewhcro the origin of the lsecelithlc doves
in the distziet, The lapge avea of igzmsous veok a8 the wvestewn extreity of
the dictrics (pe 1) is the thinming eastern edgs of the lmccolith, Tewwunds
of the top conlact ars M in She emall natches of everlring “loruillns
flege, and a projeoticn of the tor and dottom oontaote indleatas thot ha
casbers efgs is mot evoded Lok wery fur bat is nerly st 480 former LimiS,
The {mdrasion bes dalwd and hardaned the intrudsd ssdinemds for vorious
&l gtanesn,

Contrabandd domd

wlheast of the ¥ax Suetory laccolith is a bread demisal structuss,
Osatmiands dome., I% 18 move e two miles 4in dlsmeter emd hos n struwwtural

tely 500 feobte Tha dome is crosaed By o mmrber -7 omell
Pamide f mr%hm.% ant northwest trents characteristie of famlda in the
entivs dietwiet, HOyolits dikes and pluge are izruaded dlecontimwwusly along

two Fauwltey othew yolite plugs are soattered arer fthe dewe, emf o large

2 lamséele, 3. T., op. cit. (Oesl. Soo, Ameries, Ball., wal. 51,
Pe 155%





e 0y -eitrt o7 L dlasocted an Trctory loccolith

vt of the Peuno dne, he Ddoquilins flags are
a b ap T tor “ietunce nbove than below the
Y intmision, L

2lee=ilner contact of ort ¢ the W

G w2 Frotory
lacoolith, e doqudllae Tlay o "bove the f{ne
trmalon ..ve been cdgtorted loc~llv

Y by the thragt-
ins né mstlng of the intrusion TTVOCes S,
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the Wix Fictory "Loeniish
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rhyolite alll is exposed at She exetern exfremity of the oma, Tho
Bomillns flags are beked throughout the avea whewe moct of the &ikes amd
nlugs are exposed. As dikes snd plugs eleosuhere in the distried beve mat
wumjmmmmmwm.mm
mwmmum“soamummm.m.m-
1i¢h or oill, This conssalsd intrusien, indlesbed only YW sa expanssd of

baked rodk, is vory likdly the onude of the dome,

Blagk Mesz demo

mimmmu&mm«mmmn
eljacent to loves Vallay. This fiad-4opped dsme 1s 1} oflee fn Maweler
and has o structural reilef of 600 fuet (fig, 42), The noridweat eme-
quarter of the deme has bem dostrayed Yy dowmfamlting ixto the chastis
structure of Lowee Valley. All svailable evideuge indiendes that She domo
was once oozplete dafors deing drekan By Whe lewse Vallgy otrwstusey thod
is, the doms 19 abrapAly droleh eff, and the faxlts en the flasks of the
dome are not daflested in strike o dip as they would have Soem Af the
doms were the lajer stoectuwe,

mmmu—mmemdm
sedimentary rodks Yy ignsows intrusiem, Wb 29 dizest ovidmmse of tho
nresenses of an intvusien wader the dems was found, The theerelissd peo-
sivd140y of this kind of dome bolng fermed Ny Merizsital stressss 10
w‘mwummumwm

leng Youy &0
The seuthern thisd of a dsme 1iss vithia the Torlingss Eiotried ad the
perihesn and of lemg Bvws, [0 movthsustesn flash mevgse with o aouo-~

WS





2
elinal northesstern border af the Terlingna wplift, The dome is three
dlummmh-awwdofm”hoofm. The

pard within the diatrict 1o a crescomd-~shaped belt of beds dirming 10°
%o 30° 3, on both sides of, and within, the long Drew sTeden.

Terlingnn dowe
Immotiately Rorthweet of Terlingms is n low irregular domical struoe
tares half a mile YW 1§ ml1e in ares., The oriczin of this structure is
Fevealod by 1ts coincidence vith an ares of haked rocks and ky one large
and throe timy outcrops of intrusive ignecus rock vithis the area. .

mMMlom;:mmwdmmwmme@m

sill, vhieh is showa in secticas AA' and BB', pilate 1, The southweetern

mmmm«mmmwmm.ﬁuamw

35° 200 wnosmmon. This steep derder may be compered ganetically vAth a
bettoramdsrsiood fold af Study Butts, where mine workings yevealed sud-
surface struotare, Figmre 2) 1llustretes the oricin of the Study Musse
faold. The ingrusienm baneath the Terlingms dome 1 pervhaps less dfscordent
then tho Study Butte intrusion, as the latter was intrwded into rocks wish
posrer bedding,

hnMWdibW“hmmﬂmu,
Wisagh formed Wy & gradml thimning of the sill merthenstward; aipe do
not eurest 15° cxmept 1seally alemg a famlt, wvhich is probadly alse ocem
wnmm The alemgation of the structure is parallel
%o \ho Long Dvaw greben and $o the Terlingma monesline along Heed
Platemm,

$l





Tve-Torty-Right dems
Rast of the Cigar Mownsain grodem snd the No-Teriy-Right mime §s o
broad lov dome sixilar 1n sise xad shepe %o the Oonigbbends Gsmo, The
wper netbar of Poquillas flags i aupesed over mpsd of the Gomidosl avesn,
and 1t is surrounded on three sidss Wy the everlying Toviiagee clsy emd
on the fourth ky the groban. The dems hes & dlamsder of %we to Wiwuo milee,
marginal dins wp S0 15°, and o strustusal relief of eughdy 580 fesd,
Unlift ty o sill or bread laseslith is the infevved emmse of the dsae,
One 311l was panstvated in the Twvo-tertyeiight uine ot a Gapth of 500 fest,
but it may not be of adegute thidkness saé distridution %0 @wxplaia the dsmn,

Gradens

;mn:uxwmruudumwmmﬂp
ning normnl frulte bounding dspressed tyaets, or grebams (fig. k)., The
M@ww»mmmm.mmm
greden is move than 12 (imes as long as it 1o wide, In gemernl the mjer
fanlte trend northwest, dul thers is a nodadls cwepiise in the Xlagk 'ose
Mm.mmmumm(pbu.'mm
of tho greden funlts wvaiy mrkedly; the famiSs have deth cimvons exFves
and nngolar tuwrme. In detell the famlts ave em echalem; in muny pleoes
thay form irregnlar sonss Futher than single famxls plamse (fig, 2%). WVewe
the floovs of the gradems better exposed, the soxplexity of the fmle
patterna vould bo even muyo in ovidenge, The muximmm vertienl #iczplassmumt
of the grebens dolev adjesamt Wlecks is sppreciantely 2,000 feot, or adewd
squal te the verticel dimplasement auress ths Yeriingm mmealine,

HY
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ota..0d map of ii» romel failte bounding the sostivestern side of

.on, naw 8 th ¢’ the Jlisos mine. The rocis in ong ‘ras are displaced
dor,ru-d over .00 feet relative to the resks in -eud lateau. The
dieplacewrent, divided between two fa:lts in the northwestern pert the
>, i8 concentrated in one [a.lt &t the ecasterm edge of the map; the
Qrans’tian sce'B in o Zune 0 oon @eting faults and im locally tilted
bedse,
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faalt displacement is lesasmed, The overall S¥end of the Beunding fuxlde
Le 1. 70° ¥, in the scutharn pert of the gradea, H. 30° ¥v. ia Yhe coxtemd
mn,mdn.ao"w.mmmmmn. Peyt of the Giffesense in tved
unmmumm.mmmdmwmmmmu
smofmfmsmmmm«mwmmuw
There is = notissable QMMM-&MMM.
ponent feult lemmdthml‘ﬂmlmm Por inotsase, the
:tpmmmmocmmwdmm
Motmmmn.u"m..x.s‘&.muﬁu..mmwm
(Mm)gmmmwnmm“dmmw
the first, oot of the Raiskew mime the grubden fmalte om the northeza wWde
folmasmddu.ss“n,wu.wz.fmhnfsuh.mm.
amof‘mmmmom

| . Blagk Mesa giaben 2Be
mumummwmmmnmnmen.vs‘n.
and oxtending from woet of Blagk Mesa slmest $o long Diew is heveln eslled
sho Black Hesa greden soNd, Athongh its charceteristiss ave &ivarae,





Fisure 26,==The southwestern frlt o’ the .1y iriw ;Tobem
at Reed Mateom, UVoquillas flagza, in the fore Tond
and at the lower laft, ar¥e frulted o, inst ‘evils
River limestone in the cliff, :
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osrtain gueral differences frem the lLong Drew graden stand cut, The
wnowal northeast trend has alrealy desn naaticnsd, Fartber, the zrabem
sea® {2 nod =0 ileng nor ¢o oconiismews as the lLong Drav gredeni the fault
aw-mmm.umummmﬁmm
the displecencmts on the twe cides, as thewe Ls in the long Prev graben.
The northsastern part of the soms, nesr lomg Draw, is fnirly typleal of
the Terlingms gradens, vherwas the lLowes Valley part, sdjacent to Bleck
Kesa, is s cdmotic Juble ¢f fumited dlocks, lacking the relatively straisht,
linear bound-ries of the wsual grndem. -

he northeastern part of the Dlack Nesa gredan zone contains Cruysen
formation and Buda lLimostons faulted inte Devils River limestons, with &
M-‘muwuwmrm The grebem dlodk
umuanmnmumymmmnmx.-m
of the grebemj this axplaine Wy the gradem feulss dle out in doth Airections
avay from the symsline, Rear tho axis of tde symcline is a Dreccia pipo con-
taining fregrends of Dade limsstono and Doquillas fiags enclossd in the
Gvaysen ferumtism, Immsttisgely southenst of this part of the gwmben sone
a sguare rrism s $il00d soutineetwnrd, with fomlte on all four sides.
MdeMWhMM‘OV&MmM&M&M.
Mnmmmmm-ammmm
lowest part of the $1lted beek, aleng the southwestern fxnlt, wvidch has
odmmhmdmm Mum«:
part of the gradam mene aad the Lowee Valley gmbden, 8he faxlte die ousj
Sut fasther ooutlmoet, em the flaak of the Xlack Nesa deme, the fault 30me
FeNPPead, lmmmummnummmuum;.

'mnmmmummwmam-mm






The Lowes Valley grabam is 208 confined to the seme narvew Ak
as the rost of mmm.mnhmmugm
mwmmm mmddml-dp.
exposures at the comtacts make agn yelaticns and the emst cutline ef We
stracture uncerialn,

mm«w-,mx-mwm-m-ns
m«m-m‘w.amctmuxuwmmm
of the Wy across the gruben. The esstern half 1s an irvegularn, Fouly
am@mmmmum—-mm
vnntmuo:mmmuan.—nmdm
flags, vhich is Sentativady, uwm.me-um
groanfs vith the lewer neuber of Bogillas flags. A siniemm verticed
umduu—nmmuw\.mm

mmdmmmmummm
interpretaticns of the oricin of this part of the gruban. The fived lypethesis
i-Mtth-wMumuhﬂbMohWﬂmd
were faulted into the greben aloag vith the flags. ™Mds is in agresmend
'vsshmomummmm-wawm
fomnd further vest. A second lypothesis is that the OMisos velouaieo were
wummawmwemua.mum
relation with the Sogaillas flags, but after the fumlting. Besomse the G-
sacts bodween Chisss voloraies amd bewmding rosks of the grudan a¥o not
vﬂWowhmmtﬂM”mmmﬁmw
the second hypsthesis must be censideved. A thimd lypethesis, tha$ tho
' ares 13 @ volesmic vemt ehaked vith i8s e debris, 1s watemshle boowmse
of tbe content of bedded stremm grwvels Yypicel of e inderdeddsd gruwels
of ihe Ciises velesmles,

sY
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mummw-ummmwm
Mhamhmhwtdwdwom
Rt of the geaden, The bedding of the pyroelastis rocks is locally sto-per
thon the cagle ef vepose fer wnesnsolidated msferial of similar compositiom,
St indleating af lenst sn fmward sagcing of the volonnic rocks after
\hokv dapesitien, If tho rigelise, sheen em plate 1 as of uestiomakle
mmu.—-&-mm.uu«mmunom
13 thon lends soms swgpest 1 ke Lies of postwloanis famlting, deo:use
the 60° platy parting my then yepresent 2 14 of this mgnitude fyom m
eviginal horissntal or mear-hevissutel pesitisn. Om ihs other hend, if
\bs rigelite is intrusive, the plaly parting suggeste that the imdrusion
my be sill-lfie ixte Gaferssd pyreciastie reeks, No matter vhich hypothosis
of oriein is aseapbel, tho SRTRsture of the sasters Malf of the loves Velley
greden wast have bosn emmsed rFAmrily Wy dowafrmlting. |

mmw«mmv.uqmuamm
wmmwmmmmhmm Onwmfomtm.
MM.“%&IMMMNWMM“N@M
mu@mamwmxsu1m1mxmw
mlatiwhmMMm Scuthwestward in the gmben, the rocks
mmnmnmmlmmdmdiqﬂmdmmma}otw
onm@atmlts. This change ia displicwment is 90 abrupt that =
m@thmmu-mmmwwulm-umqum

teqhh“.
nmmmmtmumvmqmnmmerum
M”CMWWM Yot 48 is gnmmmm

mau@mmmmwgumm. i%s largs
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2
dnplacamant, and the fast that 138 rocks are Wrobm. The larger rredlem
of oricin eenters upom how space was provided for the downfamlted. vooks,
mm@mmmuw“ (1) soluticm of lorge quem-
" tities of limectons, and (2) witharmwml of mgm. If the firet answer s
m.m«muuﬂmuomuwmp&w.w
m‘ammﬁmm If the second answer i tho correct omm, the strus-
mumanoummwmnmmuomm or
emmmwmmmmmum.mwo
disturdbances becin with an uprrohdng or « Yymmlithie w-renching of the.
crast.” This rrogess is certainly repressnted 3y the lascelithic or
YWyemalithic doms of Rlask Mess. iilliasms centimmss, "~——~finally, tn pare
oving %0 1oes of gas from the magma end ia part o comdyaotion of the rag-
B on cooling oF sa astunl vithdreeml of sngem, sudbsidense eaowrs,®

Vell Oresk gwabems

¥ell Oreck dimias Shwee adjecent vallays weet of Lomg Dvww znd north
of%hoMmm\M“dﬂ‘hwhsmmm
Cvaysea furmetion aid Budn linmsetens ase fuulted ints tho Mevils River
linectono, 7he petiesn of eVeriapping, covergsnt, and mglar faalta
beunding thess thoes grabass is Dest grasped Wy referemse to plute 1,
The dieplaoencss e the bommding fmuite (fig. 28) 19 Mt mure tham 500 food
rad gmerally is only cbows 250 feed, ‘heve the gruben fwmlts dle out,
i3 4o cemmon for msaseiisal rells %0 take their plases; thees rells desoms
lower and lowew wtil thay too £inally disappesr. On the other hemnd, some
0f the grben fanlts and abrupdly, with the dleplacement Sakem up on a
terminal cross foult or fold; note the Boxdike nertlmectern ond of the

ymth.mmm-nwm Undv, «f Calif,
mwm«mu...vu.zs.m.s.p.m.m





Plagure 28,««'he westornmoet fault of the . . ra\
Srabens, nexyr Black Mes:, Light-eolore  +.8n
limestone on the ri, ht i £ dtec : g inast . 1«
colores. Devils idiver lime-tors on thec ieft,
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gvben adjacent te the Waldrem mine, In sumsmry, the ¥ell Oroek grabens
£17fer frem the long Drew gredem in their sise «nd displacement an: the
fast ihnt the Dlowks cast and west of the Crudems sre mot relstively
displaced as af long Drev. Otherwise the strustursl affinitiss bstveen
the Long Drew cmd VYell Oresk grabens are alose,

. Olgw Nomtata greben
sgm&mwmmwumwzmw
Mo&t‘hoi‘eﬂinm district. It has a length of sdout three niiou. a

v!-.mefm;uu. ed o vartical displacement of 1,000 0 2,000 foet,
dcerensing near the southeost smd nortdwest ands of the groben. In adii-
tlu.mt;mﬂhthMMme”MMamm
Sending rorthvestueri frem Olgar Mountadn, The moumtain iteclf is commosed
d!m”lmummmerofﬁnMaﬁerthe
MM»&MMtmeumdthofm
mmuummmmmmawme
for a hore distence alemg the fault. Detwosn the bounding femits of the
cvaden, the Fodks ave Terlingm oly and AgiJs vodimemtary rodks, bus
nlm@m-mamm

| Other sivectuinl dspressions
Structural depressions other Shan grabans are commom, They are es-
pecielly vell mared ia the mortlweetern part of the district bLeosuse of
the etriidng lithologie differsass of the roaks. Memy of these structures
mwmm.aam downfaulted blooks without a
mwmmmuwmm Thay differ also froa

£y
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»
drecoin nipes, ‘hich are composed of brelen-wy, ixternimsd rooks thad
mmuapmmmmammunm@mﬁmum
width af the structure. mwmuummmm
stranturnl depreseioas mﬁmhpipngtmeMn—
MQMBM*.QOfMW‘"NMﬂ“h&‘mm
as stmstural depressions in other aPead, 20 SWwescis pipss povcent smilh
an interesting and intividoal predlam, hevever, thad thap ave dlowmnesd
in o separnte subsequent seatien,

Promme mine aden

mm:mcmhhwgmlwmhm
mOmmfomtimmmmﬁmdethm
which is bounded on $hree sidse Wy the tepogrvphieally higher, but ctwets-
a'zphimll: lower, Dovils Rivor limsstons, On i%s fourth side, tho dspsessica
uan..m:na, mmummmunnw e
mmucmomnammwa.umﬁma
mmmmuwwnumnmwmumw
mxmumbomm-ofmnwm-wmmom
ePe undezlain by undisturbed, flat=lying or geatly dippiag Devils River
1imestonet emwmmumumsmmmomosm

depositional umcsnfermities or are solutien featwres exmsed Yy ramoval of
Limevtons and consequent lowsring of the Oynyssn ferxmtien, Tho deteiled
@mmmmummmmum
in favor of the latter censlusiem. Tho mature of She cemtaete 15 iiled~
sretod in figures 28, 3, ad 40, The lavgs moder of Wsocia pipes iu te
Proamo avon is a further indisstion ¢f the fmpertanss of liscstens sclsiien
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ummmmm Severa) iron-stained and
cilisifisd aress of Devils River limestens suggest hyirotharmal welers s
e agess of soindien, '
mwwlwmndmmdmmmmum.
mm.mx&ummhmmuammum

WWWWM.MMM&MMWIWI
mammmmmt-.mwamomrww
stems in solvjnin. The lattar is more nyobable, conniderins the cFent
mdmmwmmmwmmwm 1iastone ané the
MMMﬁwmnnlmmemthsm The
sgosed strachual despressioca is approximasely holf a mile southwent of the
mwmmemwm1ua,n 1 rmoh
mmmﬁmﬂmmmmmmomm. at in orisAn it

appears %0 Yo slullar.

Mariposa mino area
mmm“uaum d.gpmnlonbamdodonahnmth
me—mmtﬂtﬁmmmwmo{mtla
south dip and by amaller faults. Displacement on the Nmora f-ult Jdea
out both onstward and vestward, A great amount of solution has Hcrurred
in the uppermost beds of the Devils River 1imestons., Solution fer tires are
qonotnemm along the northeast trending frectures and fads outwmr: frem

Mluﬁotﬁomuu-pcdmphn-ofmwpnﬂ of the levils
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Tvmr limestons, sach bed 1s thinner near the fructures bacause of solutiom
.83 thorafare sage or dine toward 8he frasture (figs. 76 and %). In the
Marinoas nren, liks in othar depression areas, theve are mwarous breccia
nim, m\d!.ntrndamalwmm It is prodable that thare has bem
soma mlutirm of linestons over the whels Maripoea aron and that ﬁd.s
selulion, ns wan as the Zzulting, is responsidle for the Aspressien,

| Roed Platesm wymsline

The wide fanlted wmsline ea the sortivestera wide of Reet Flabem
(ﬁt’-«ﬁ)tm&?”& It msoges in0o the Terlingw msmecline south-
mmm.m{umwmmmmummum
Soversl brescia pipes sad Swo small ignosus intveusiene ¢voy out witikia
the cymslinal aves, It my bo sigeifiesnd that the ctrustwsal tvend of
cummumumzm-mm“d&
leng Dyew graden, hh*lﬂ.-“domm
ﬂmmwwwmmm These comtimntions
thtmmwhmw—n‘“‘smm
ctTusture ab 4epAh, vhich is Peflssted An the mesthenct tecoiing csstew af
the moroeline southenst ef Maripess, the gusliane, the indvusien end bessxia
pips of Long Drew, the northeast tsenting fimite in %o vietzity of tho
Ralabow udne, sad pestaps the Cigar Mewmaia intvesien,

h;tunlm
mmvwmmmquaﬁuuum
dlssriot dalong to sas of Wwo ests, & Rorthenodwnd oed and & Revihwoshmod

s )

The term fyucture is weed for YWonks en viigh thave i » =eagw
e dipplacenmd bad vhich ave mose persistent thad typhoal joimta, Ggmo
of thess frestures asm e tyaeed in (ke flddd for dalf e wlle v meps,

L/
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ge8; althouch thaoo gsets vary considoradly in strike, their i}xtorsactlcns
are commonly at “m».rm richt angles, The northwestwaru sst includes moat
of $hs mejor frults, the mdin exvention bein: the northesst trondla: M'lack
Mesa graben zome., All the mijor fiults are nermel £ults, o rost oF them
bouwnd Crabenas. }mmng ths mdlei_ £:m1%s nnd the fractures, the .:mrthomt
trencing ones o¥e the most narsistent and prominent, whore:s the northweet
trending onse, exelnsive of the grabm fiults of larrc c4aconont, tend
to Bo 16ss wvell ;dwalmxed und shorder (fige 17)e Tho crent wmfority 27 all
the faults ant reotures heve eSecp dips (60° to 90°).

Foolte snd fr-oture-indarsections show offsets of oither sot by the
other and mstunl offsets; thay thus revenl mo evidenoo tendinc to oetablish
clearly eaparaio ades m‘m northeestuard and northwestunsd seta, leny
of the fsults and frmatures, narticularly those of rortheast trend, show
gred ovidanse of oft-renenied simmll mevanemts,. That is, neerly 11 are
rdnerslissd Yy salsite, ant alternate minarnlization and movamcont resulted
iz the indsrisnving of osloite with thin sheeds of country roc: (fic, 29),
uwmmm”mmm:m-m;m simal tenoous or cvore
lapping, novenant oo the mrthesst trending set prohahly.contf;.md laager
Shom on e nerthwest Sreeding set. This fnot iz sugceated Yy the nenr
Mﬂl\ of late miner-lisation to tho northeast trenilng £mlit- -n
Lreoturen. |
v The movemms$ ox the large nomrl f:alts was nredosinsntly (irslip,
as ovidemnod ¥y the lack of large ho_r!-wntal displrsanant nt fumaldt inter-

M«u. Rowevar, no way was found to deteot sné acourstely nensive small
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horizontal dismlacemente, That some horirontal movemsa$ tock plase is
indieated by hnrisont<l or gemtly inaiined grooves, whieh are most commsm
en the smll fmlts tut eXe fownd aleo om the large greben frults, Owesd
grooves and mllions of lov dir on the graben fumlfs nony the ssuthcastern
end of Lung Thﬂawm rood mloc.}

Tiorisontal grooves are more corson than etecp grooves ca e Borthoacd
trendin ninez fmilts, and the lack of verSisal offwet em fealte (et ahow
cleny eviianoe of motion (Wrecciation, gouge, crumpling of beds) proves
horisental movemsnt (fig. 30).

Consenled igneous imrusions bave cnuged eome of the fumlte end modi~
£163 others, 5o thnt the displacemends agmearod at the surfaoe aro eesudwuie
for the surface oaly. AS depth balow an imgrasion $howe mey Yo no famld
or a faxlt of differant displacement, '

In the sonthwestern part of the Tewlingma distwict, ecuth of the
Terlinsan mnoclhw and west of the southenstern &ad of long Drew, Shege
LT TR s&-ll frnlts eplitting and croesing ia a m Mm. in som~
trast to thr simpler £omlt nattern north of the monoelias, Mugh of the
.%J.ﬁarmm‘ ig nttributadle simply to the different roaks exposed ia the
o ez,  raults that e shiagtle mlanes in the thich-dedded lewvils Mivew
limeato e bocors raultinle splits in the lese homogomsous rooks above the
il LW timestons. This significont difforence tends to be maguified
in ey ing, hwerower, baswise evell fhalts are hardsy $o detect in the rela-
vy :‘vmzjxlvo 115»91:@":3. The nortiwast tranding f=alte and norhaps the
or SoLldE sorth and s uthwest of Tres Cugvne MoumBain sppear to be the

dying =out 0‘il):=x"f~.'§f’>")n of the grest Sant: flelena cm faxlt south ot e





Jhiure Xeemikiloous ¢ 1oite vodn in a frictuse show
1 strilzo=-3llp movemant, Mo vedn and fragture
ond on & deliing mlann above the 13=-inch
tho “ismlicenont being talen wp by dedding plane
211 g, '
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Terlingee Aiotvial. Here ed closudeve in the distvics, the Terlingue
zomsedize is & relatively wifmlited &ividing line Sstwoen the northvest
trenting faxl8s nerth of 48 and thesd cowth of it, In the midst of the
m&mwum«umu.ww
fanlt édpping easty 18 i apperently offest Wy ome of the nermal fumlfe,
m&mmwnmw.mumm.
thave is considsredlo Sosul Wariatien in the cmewd of deforuntion, bub
hase aguiin, the fwdt pattorn bends %0 %o moet scomplex in the yosks of

memdMﬂﬁ.ﬂpdlhoorm
14ko shape kove Vesn decigmbed deseriptively as Wwescle-f1lled pipes, er
mmimmmu’a-mwanmn-
hafchod azens, Tho Zost $hat ths Bressia is Aluplased vertically devmmrd
ummmmmum:-amamwnmmmm
Dovils River limsetoms sad esliapes-steping of evesiying strude. The dio
salvizg apeat ic Doliewed 00 Rsve Besn lydrotherunl solmiions, bus meSocorie
muamam Imrasion of oagmn inde some of the
MmmmwmcurMMMoMm-
@este & posaitls nechuien for the emplasswwat of wmall piwedils or neskiie
intrusive Bodiess namely, lpdrethormal &issolving sad oellapoe-stoning ef o
ehassalwy, folloved Uy intresien. Brescia Bodiss similar in form have
mmmmmwuuermmwmmumor
thelr origin, The clmrustorisiies of the Mreceia pines oam bost do 11luge
W\ym&m“mmmwmmtmm
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wnderstood beomse thay coulc be studied fn mins romdngs or goed savfuee
aposures. ,

Four hmm nhres sre deerribed Ix dekaile (1) Maggie #isk wips,
n "F‘@vﬂs T4ver Yimestens, I i mdiss weet of swrlpesag (2) w;;%
Tisht ine ir; Togquilins “lags, 81 e Twe-dorgy-riahd mines {3} Arnda
“ine in Doguillas Fimgen, oo the Shises mine rapeP®yy az’ () Ohisss nipe
in the z“;mr;on forre:tion zasd Puds MmawSons, in the Chdses sine. As 8
vertionl dimjn\sim of the pines is the longest and (he lenst well exposed,
8 1s only Yy nisaing togethar the infoxmation on all the pipss, obtatacd
in the fow mine workings and a0 the suwfass, hat a ecupodite plioture eem

be oethqd.

¥agzie Sink pipe
Magede 3ink breocia pips is in Dovils River limssteons about Mmlf a

mle nortiweat of Tres Cusves. It is in o topogrephie dopvescise om the
crest of &n agpmotrio miticline, Rxplswution for quidiailver sinsswl-
ization t0 o dopth of about 600 fost has pruviiod eonsifaradls dsda adoud
the struotare, The pipe is roughly elliptical ia cwderap; S0 cmdorop

has o lengsh of 5hO feot snd &« widsh of 200 faot (fig, 36); *hw long dimen~
sion 4o otliges o the ~dsl tvend of the anticiine., Finmstures i call
fenlds, meny filled with snlsite, ave minsmdwse iz the
yer limestone, as thay ave thoenchout e Terlingwe district, Wl sigeifisand
intervestions or oconcamtreiicas of fractuiee thal =gk acesumt fer the 1goale

izstion of ths structure are absend,
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tho varticnl or newly vertisal walls of ¢he rdpo, which are solutien-
pioted exd sostod %y esawsely arystalline cnlsite, aaslose o ooll:psed
essiaded mees of Oreysoa fesmmtion, Buds limsstene and Bomillas flags
(fign. 31, 32, and 33). The Oreysen, the most adundam$ constitusnt at the
m“uawwmw‘tﬁewfomtmmdfor
Wigdks of the havéer Ovaynen st¥wds, Mok of tho Oreyson formution is
mmmumwmwmamﬂuum
jsad t¢ foms oud o metFix, The Budn and Bequillas rocks are nPesent as
MWM.MMM«Ml»:Mm&@%
MM. Semo deeke of Devils River limsstons are rPesent, ao-
Mwwww«mw,mammntsumwm
mhmMmMumMmmmmnﬁwanam
earaor ef the exdevepe

mmawxm.mxmmmnsmmmmm
eppeetinntaly 150 fesd belov Whe surfase, snd frm this tumal a vinse
mmumthmW, At the twmel lovel,
mmvmd&“mudWMm.mqnnmnm
nmu‘hmmmaWMmsm The winse wes
256 aesessie ot the tine of $ho lest visit to the swoperty (1546), bud
umpumm.wmmmmtmmzasm
Mm-amzm;mmummcmumm..
more Sham 300 feeld bulow the tammel. 2% s reported slso that no botiem
ummmwm&mAMthoMmmnmmxm'

ctemp %0 the dqih aplawed.

LY






“fiare Tl.=— he arde Sink brescis nine as axposed

=fter roov 1 of some of the breccia by power
ho cldff 1s the wall of the p‘p‘.

‘.‘1-‘107!:11.
ith avile 1iver limeetone to the rieht of
the c¢li”™” n brecci: of younger rodss to tha

lalt,

dauve 3,-=Contact of the dreccia at the scullnscetam
side of Hagcole Sirkk, Behind and to the right of
the fisure s brecciated Grayeen formation, Duda
limestons, and Boquillas flageg a$ the laft s
wdiathvrbed Levils Tdver limootome.,

L1
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Migoe N.~—30lution-pitted 1incstens wali of the
kagele Sink pine, revesled affer ramovel of the
btrecaia in prospsoting onerwmtions,






breesia

TYG T 34

Outl re map of Avuja breccia ripe,
near the Chisos mine; scals 1 inch
equals 100 feet.
rocks are Boqui lags *lazss the
breccia 13 broren zardstone and
clay of tre Aguja formation, -
displaced dowrward an estimmted
nirimum of 150C faeat,
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Devile ( l
. ) broseis !/
River ' /
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osale 1 inch equxls IO feek,
Line on ocutlire map shows direction

of gection. The surrounding rock
1s Devils River limesstons; the
breccia is broken Grayson formation,
Buda limestone, Boquillas flarg,
and possibly some Tertisry volearie
roocks. The breccis in the outerop
18 4isplaced downmard as wmich as
900 feet or more.
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.
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Aldersd vk in esnsplonses along the walls, Swfuoes Shet may huave
Boan fomod erigizmlly W eaving off of Devils River limestons dwring
femmiion of the Wrseaia pipe are mew pidted, roundsd, and coated with
oalgite, soms ef which ooatalns clsmsdar (flg. 33). The dweacia near the
mmmam.mﬁylonmMM(m
mmmmmmmmxmw.wmm
lizgstene Lo wnltaved, mmumm-mmuum
dien tvasizs ond are caly loeelliy modified Wy solndlien,

mmmhm.unmmnum@m.
dﬂmmmmnIMWfMMwmwpof
the Povile River limbedoms, It 1o £21led vith 0ollepsed Yreccis of rocks
sovsmlly overiying ¢he Devils Jiver limestonn, Sems of the bresclis has
wma IMSOOMaadpmhabbwmimmm g o
silver ﬁm affords pwoof of hydrethermml sotividy,.

No-Foriy-Bight -ire
~ The b¥ecoia pipe exploved YWy the Pwo-Forty-icht mine (s on the ves-
tavn 0ide of the droad, low Two-Forty=Richt doms. ihe wyrer perbar
of Bomxillas fiage in the vicinity ddm cently westward at snles of less
then 10° and is wnbrokem emoept for the breacis pipe cnd fr otires of
lees-thon-a~foot displasement trending Y. 65° &, and N. 20° . ‘wse

frastures belong to the reglomal aysSem of northe st ~ac north oot Ty o=

Suras, wvidah m only wexicly develoned heze., .he Cig r Hount in 1 .cooe
1litkic intrusiom is only three-quarters of - mile 80 the nortivest, ~n¢
Whmmwtbmwie vithin a qwrter of a m!i14 o 2he
vest,

W} <
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mmmwowumum. Frem s minme shaft more thea 600
fost doep, sxploratory workings at vertical indesrvals avereging 50 food

«re driven on the contass,of the tweocls, Hear the surfass, the pipe is
nearly ciroular in cross-section sl has o dlameber of 115 feet; 1V emlarges
umelxzmm@o-mmna.mmuam
aresticn, of about 200 Teat on the &0 level (fig. 37). The brecola
oonsists ef somadilles msmmwxmmmm Boquillas
mmmmmxmmmmmmmm. One
block, semn on the 556 level, conteins the Buds emd Boguillas contast and
ras boen displaced 25 fesd cowvammd, The brescia is mnch 1Sko that in a
caved mins stope, ocasisting of blodks snd frageemte of all sizes, criemted
randonily. ™he contact betvosn Wproocia sad ensloging commiry-rodk is sheFp.
hare aze blocks in All stagee of dotectment sad wlwep, amd vithou$ emeption
they shov dowmsesrd movemssS. Tho wall rocks aFe not dragged or beat ab the
mmc.mammmmmpxmmwmw
Mofmmunm;maxwmmmmaawmmm
nagn,mtwdubsmmﬁ&mm hméhm._cd-
cite, hydrocarboms, and snlsdte 26/ are presest, leenlly, Nyérecurtems
were abundsat encugh in the quidksilver ewe te provide the fual for fwrnasing,
and in some places wore 8o shunfunt that Whey crused cunsideredls S7ouble
in the fumosing,

26/ ™iten, C. K., A foresfniferel smalsite thals frem Tems
(sdstrasi), Vashingtom Acad, Seoi. Jour., vol. 26, po IS, 1936,
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#ls o1l exrvowsds the pipe on ths 500~foos level, having
286988 tiw wall veoks wilheowd 1Lifefng the bugocia., I8 fingers into the
Wessta and beites the devcia along the cmatsst. AlSered, tmd prebdedly
stxfler, Lgavome ok 15 iatruled inds the drescia exployed Wy the main
ahaf® below the I56-0908 lewil, Oalcite and eimmsdar cecwr in vednlets
ﬁnmwm.mﬂmnagaumvcfmmmzmMmuw
Some of (3o bwesele fro@uaefa aie softenel and dleached, and hewe,

o9 of Maggio Sink, the thale is sfTested mmch morw them the 1imeutena.
mWMMQndmmthmmme
Quy. The alberctis of the igsews sock 1o met intense alang the burder
of the plpn, Vers uvsder, YOG wiifids, md Hossibly othar gmees, .hich
. VIO oosend in ReVly openad parts of 4o mine but

sips ie eindlar %o She brescis

The bwusria fn Ghe Teo-Dertp-Righ
£ e Mngpio fnk pipe, and the dlraetion of displacamand is tho ec2o.
o csvaiell Tesom of the Swo pipes alao is similer, although the circulsy

W«&Mmmmwtmummwu

mmmwmmmnudmmym Sink nipae The
ks pipo changoo 8 an ompthn_l outline ad depth, and this

crAline sugpeste Ghat the wall yodks exurted some control over tho shope
mmmp&wwmmmumwunzmnmm
Perther, 18 15 Fsasonablo %0 assmms that tho walls of the lower part of
the Tup-Forty-Right pips, in Devils River lingstone, are rounded ty solw-
e Futhar tham being anguler in detsil 1ike the wpper perti the part

M





mimtraiie s e ki et e 4T

&8

of the pips An Shis insstons bes 25t yes been axpleved, hevewew, Whe
prinsipal geelegic &iffermmss Botwesa 2o twe pipes is the yrecense

of the ipweses intresion of Two-Ferty-ilight, This intvwiicn may sccowd
for nart of \bs siterstisa, smd eartelaly 13 18 pertly vesyensidle

the otrustusrs 13sclf, bavmse 1ifting of the bofe sheve %o $00-fecd
lovel inoresssd ihs dlsplagentad of ihe Mpessicded Scetm faum thely nwemsl
stratigrapiie peelitions and masd luve entbtvaded o wuid aldcvelecn of

the nips.

In belef mmmazy, the geslagio histheny of tho Teo-Ferigeitahe
trecsia pipe Sat (1) fummblon of & exllaoe twesste cuing %0 Femswel
of mberial st Goptdy (2) cfll-1Ske Sguesws iztsmcisn iade (0o meveund-
. ing stewda and $u80 tho Weecla 1008lfy amd (3) Swrther sincr feouiting
nmd mincralisetion Wy ealeite sad elsnedur,

Agnie pipe

On the Chises mine preperty 1,500 fest east of the mda or Mo, O
shaft is the Agajs beescia pipe is the tvewngh of & wwelins, Yo cymeiine
hes an axisl Srwnd ef K. 235° E., maxiuom dips of 3P, snd a soubhvestuusrd
plungn. The Tocks oubside of $he pips arv the wppse nosber of Deguilise
flaga, vharess She brescia within the pipe 1s sandstenc sd eley ef the
Agnja formrticn., Rmersus Grloite vedns filling feetwres and famlts
of the rogionsl nowdd recthmrd 0d mortheasturd ayvhans tewwarse Alds
gengral ares, s2d eno nsrtlienst Srending veln, explered in ths shallew
‘Susano prospest shafl, cate the Wreesin.
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mmdmwm.mummzﬁu@tm
dlamoder (fig, 38). Ths walle are aprroximetely vertical whero sxposed
a2d vhetv emglaced ty 4rdll doles, WAtkin the bipe is o Surdled rmse

Mmm.mmmwmmawpmmww

MMammmemMWImwinMMW

& VRy large displocemsns. The predeblo displacemeng is estimnged to e
mye (han 1,500 fesd, m'ﬁmwhmw.mnmmw@
i ddesss af the Tarlingw clay, mm@mofwmasmoedm
Wi 't the dlapiosement mest Do ad lemst 1,000 feet., Tho known cologls
hsvamy af the Agaje Meosla rdpe includesi (1) formtion of the breccis
W csllapes, i (2) sepested movamsnt acosmanisd by 6-1ci%s mineraliso.
MMM%&MM&M@MI&:@&WMM
WMmmmmrnemwtmwmyo.
It is eslooed in Rogalllas flags, consists of Crogments of the same
formnsion, anf contains sn infrusiom of baeait. A drill holo betwecn
the two broocia dodies, Dus cloeer to the Agnis nine, rassed throuh n
sovan~feod aill of similar basalt at the lowar Boquillas contact 850
feat elov the sarfass, The beat imerpretation of the sesond breccia
Ea3s appoaze % bo thad, lice the Two-Forty-Right pipe, 48 1 abrec: iz
Pipe formed Wy esllspoe ond laSar intruded Ny ionasos rook, Leck of
aPplaratery wvorkings md good exposares of Ahs walls, howorew, rul-os
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Chises wine pipe

“he most Pnmous of the Terlingue tyeocis pines is the Chisos pipe
in tha Chisos nino, becuse frem it vas mined the largest and moat valusble
sincle ore body in the distriet, This pipe does not rench the surface
mt s discovered &nmim'mm«utamafjﬁfﬂmdmm
nd cplored an adcitionsl 250 fost Goamd. I4 is tangmt %o the Chisce
omlt in sn aron vhere this £mult freys cut into a mmmber of oaloite
voins alon- fr-ctures with 1i3tle dloplasement, Thee apposrs $o havo
boen minor movament along She Chisos faslt afSer fommutienm of Ghe drusaia.
Uy the Chisos famlt. BPelow iis rovglliy-arched recf ef Doguillos flagn,
wils of Puda liscsteno sad daigw
ths walls &t grosder

the ~ine is carroandsd uy nenr-ouriliceld

that By ths Ornyusn ferantieny {nformaiion reaparéing
danthe is lacking, ‘

The pipe, wblch is rougly ciremlar vith o &lsmeber of sdewt 73 fosl,
1s £41led by m of the Orayuon feovmstion, Buda llmusteme emd Baguiliee
fings, sl displaced dovemird, Tho wper purd of the pipe, mow shped oad,
{s reported 9o hwwe bsen a brossis of Feguilles Flogs wod Fede linsccns
vith inderstioss filled with salsits wd clmwder, Tho lewer pavt of 420
sive, alse minmraiised 2 nlases, io mialy o MWessin ¢f Bubs liosstems
in » matrix of Oragsem, ., ‘wrn, weissPuliced weber wes foumd & Lo
1owels in this psrt of the minm, d wes Foipss %6 ks omrihes
drinidng wmbews

Tme the Chimes pipe L8 o verdisal Wwessle-fllled qyifintes
racics aye undistavbed, the indioated Whesy of owigin s mersiEd
mate@inl, rrobedly fxem the Devils River lissstemo,

5> w89 o
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eol Lepes~#8oping wwerd uatil the volwse increcse o nssqent unon breccia—
tlen filled the structure and supported its roof,
Te ged an iden .of the volums velations, let us ~8SWI6 that the T
~oved matsrial wes m fron the topn str:;t:—-. of the levils idver linestone
300 foot delov the top of the ripe and that vrecciation of the overlyiing
colum of Ovuyesa and Duda rod-s lnvolved an axpension in volwno of W
pevemnt, 18 ean then be oconcluded that o volume af 'evile iver line:tone
squal t¢ & cylinder having the cinmeter of the nine xzni a height of ¢

foet (30 nmt of 00 feet) mast have boen removed, ¥ing o f,".i-‘..:‘_!!'.;tf‘r
of 75 fest, this would be & volune of 00,000 cadic feet in roun: mudeTs,
L¢d us farther asousse that the limestono wes disaolved, onrried out throwh
She wall vedks, snd all of 18 dsposited ns c:.lcite veins. 'he voluro is
ouffislent te form six veins svaweging four inches thick, 500 feot long,
end 400 fend Q“p. The actunl volume of wedn oilelte in the =ine =rec:

is far gveatar than this.

A mmber of ignheous intFusions, rOStLy sills end dlkes, were founc in
pards of tha Chises wine workings., Ilmmediately sbove ome of thom, the .
Beq:illas flags srs bdrescisled Uy the intrusion. "he droccia rwis: Uffers
fwem the Wrescia pines in severnl rosneots, nanoly, ite s3ill vertical
atemd, Arvregilar shape, Sradntional walls, and nnture oJ the drecci-,

| ™he m.u erumpled, thrust, squoeeszed, and uplifted; 1t is com osed
ef Bogaillas rocks with no insormixture of rocks fron .oth.m' fortv.tions,
fhis vodk is mowe Aistorted than Wwreccicted; in contrmet, the brar.z&l:: of
the Chises pipe, vhich is typiorlly in @iserete blocks (sment for tho

seft claye), is mot foldsd or thrust, it 48 dlapluoced dovnward, ‘ne t is





® e .

corr 056 of  mixture of rocks fyom different formwmtions, In chers,
the hreec:ia of the »ins has z striking reserdblance %0 czved mabderial
in =n ol. mine stone, vharens the intrusion bdreceizs shows every o¥i~
lene of hevly beon formed Ny lqer:l. foreatul sheuidering aside,

Othor breocia pipes in the Terlingma Alotwigh
\ total of 76 breccia pipes are shown on the sveal mep, plade 1,

and thelr roology is smmarized in tadle 1 below, They sppear ia

mxw@,MnMModMMsmwmm
. Some form small osnienl Mlls or lov moumds booxace the tWweecia is

more resistont te ovosion Vhsa ave the swrrewnding Foaks, uhalene at

the other extrens, somo form depFessions beoanoe they are loss resiotzad

than the -urrounding rocks. ¥They oommoely hewe a roughly eiroxisr or

rou hly elliptical cutevop, vithk a preforred mortheasthmrd deoagating

hovrewer some aPe too irresmlar to be time deserided, The oldsot roek

fn vhich the breccls ni~es ave found 1s $he oldsot rock expossd in ibe

dlatrict, tho "evils dver limestone, The yroungest rodk in vhich they

' ove boan ound 1 Terlingne clryy howewer, the breccia filling inclmdes
. the “hian- vole nies, the voungest rodks arclusive of TNternady grvmvaels
in the i trigt, Thne thay croo out not only in eovils River limestons
viere thay .re cdrectly wssoci ted with soluticn features but aleo in
vouneor roci-- where only mechenic: 1 0ollapse—with no soluticm—ds apnorent.
he wwlle iver limeatone is the only tMck 14inmpstons formution in the
soctl . It 15 consistamt with n11 the ¥nown facts_to @nalude that the

~4-08 croming out in rocica younger than Devils Hiver lirostone are

et ¢ A o . e e
. e - e . .. o
.o T 1 : - . S o R e oo





Teblo L,~=Breocis pipes shows en nHlate 1.

e bronein plipes sve Listed in ordar from weat 0 enst, JSymbolst ¥d,
Povils River Limmstone] X, Ovayess formaticmy Kbda, Muds limestonsy Klb,
mm dh@mﬂm; Rod, woer meder of Boguillas flagwg
i PPsTontiad0d wpoer s2d lewi® marbers of Nomillas flagep X¢,
mammm Ks.. Agnja formmtiom§ Tv, Tertiary voleanic rock and cone

locx@ion and Swreaniing Obacrved corposie dotinmnded minfmam dis-
[ rodk a8 the tiem of breexis al plecenanmt of fyagmomts
susdnge he sxrfocs ef youngeset rock in the
breccis at the swrf e
(faet)
1, ¥, of Freems K» — o
2, ¥, of Freoxs, =
m m b ] sy
Z:, N, «f Pros=e Rp-&mn o' 50
Fresmp arca Xba o 50
So w. “ FRacns | €. "4 “.m@m m
8. Yveums avom Kdm Ko 100
7. PFrosnp aves B e ———
o Fioom aven Kan-Kg Koo 300
9. Tromme ades K@-Oma Kbo 100
10, Treamo ara Kg Koy, Ko 150
11, Treams area Xg X 5C
12, Yreeae ovea Xg Kbm, Kbo , Tv Lot
&‘ Fvoams sren Kg ., Koo , v LG
15. Yyesas aven Kdw X, Ko, v 450
o Frouip avea Kg Kb, Kbo, v 30¢
19, Frosx area K&y Keg , Kou, Xbe , v A
18, 9, &f Freems aven Xeg — —
19, vesmd arvea Xavy K, Koma, Kbo 30(:
20. Traane afsa kg — -—
Z1. Commdy line Kaw — —
22, Ogmty line Kévw e s
23. Ian strastwyal
dopressisa Kéw Keze K, DO {3
24, In shvastaral
dspFenaian Kg Kbo s Fe
no In eﬁm
Kaw-ig Ko X
26, I» sAvaodhuwed
K&y Kkg 50
27, ‘tensaline =
fintrasion Kév kg, Xom 20¢
29, £, of mamociine Kavy Kg.Kba 20
30, lemdalisne Kév=Xg —— aonomne
3ie Dovenfezl tad
syasiine Kg-Xba Ko ' 200
32, Doweleamlifed
aynaline Kao=dg Ko . 250





33.

e

35

45.

5%
)

61,

63,

65,

Pable 1.~Brescis pipss ahown en plaSe I (oemtimmed).

Locagion and Surrouvnding Moerved compoai~ Retizntel miniman 4lo-
oom::s rook at the tiom of MWreocis st Phesweesd of Lrogmeets
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of rock $m Ohe
rescia et the sxrfeos
: (resd)

¢ § B Gule¥ UERNGBEYYYE £ ¥ 119 ¥ ¥ 8 88 &l

vl





®

Taklo l.~freocia nipes shown ea plate 1 (contimmned),
icontiok aed = Surreunding Odserved composi~

osnnond rodk at the tion of wrepeds ad

the surfac®

Kg. X, Koo
K&y Kon,, Kbo
Kma, Koo

g, K
Ko Kba

Kt ,Ka, T

Kbo

Estionted mirdme Ao~

plasement of frugnenbe

of yoongest rodgk in the

breccisa at the surfase
(foot)

&
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mmwm-cmpmmmmmmm
mé.\thhmlmhnmwpmh“hﬁmkm.cml—
ine. mamlito‘ feture can e dream of a Dwescis maes cmmwaly
mmmitmammmmmhtﬁMaMm_.
mmﬁgmmwmcudmwmmwwmw
~ortions obsceved.

3o boumling wills of the droccis, expossd ia gillies and xine weds-
im;s.mm.lliﬂmﬂmm ey typieally shev =
m.dm.mm,mmmmmwmm
walls itto the breccis. mw'tw is compeced of Tendsly oriasted
f‘m@mtsfm:aﬁ'mtlonofaamwt-dwhw.NM
frients ore (Usplaced below thelr normal w positicms in
owvery Gn36e mmawum.a‘num
oot a:.«.zmmstc]:w!mmnmm uniss are thia, 1is wp %o may huatveds
of fout. |

o breecix rdpes are commmly frem 100 feet $o 300 feod im dimmebor,
Pug sond® AV .8 mdlassofoﬁmdmm“_wmmtm
ﬂwmm(f&snsorls_ﬁmbahbam#“m&mm.
which, ‘ith the exceptica of tho Grageen formation, e stroag caonh o
arch over smmllev shane, Smaller slump strustwres Wpleally iaveive exly
the Sriyon and are also sufficiently differmt in form %0 Do &l sensecd
sgrataly ss cave-fill structures. It is not so eaqy %0 stele s wpper
eize 1Lwt, as the largest breecia pines mey 3o sunsitienal %o other
stfustuml denressions, 'or exsmnl e, ammumm

amuammmdnmrmu-mmsmfmuam.m

w3
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slwypod azes of Chisos voloanics in the Freeno ~rer. is G0C foot -Ado, : v
e l-oml Valigy structure is 4,000 feed ;ido. These larser structursl
dspressione, detmuse thay are %00 large to haw: Wl ocomotent roo” :reho-.,
By have desa 1l6¢ down manamlh end thoraforc moro nenrly cs .. wndt,
Cms masiking m their kinship vith Wreecia ni-es,

The relation of igneons rocks to the breocia ~i-ws i3 intoresting,
Tertiory extrusive rocks are oldsr than the nines in ths six eases whorn
relative ages vere yovealsd Wy the rreserve of Cragnents of Chisos vole ~ice
and conglomsw-tes in the dreccia, Prodably all the nines ¥ contamor noous
with or yomnger than the Chisos volonnies., Tortisry anx-:mlvo imoous
Tocks, on the other hend, intrde at leust five breocis nios.  he ol rity
of the ovidanee ef laSer intrusion is etrikin:: in the Tvwo-i'orty-{-ht e
snd also in oome of the Meripos: pies. In one of the lrttor, for aerr 1o,
the ignesas rock is imgrueded o8 ~ matrix into ~ mixed fwdle of . 'nd
Rogillas blecica on one side of the ning, An;und the L—vtnmio:ﬂ; is . hlo
of baked dwrecsia snd wall rock. Thme the oollapge snd intormidxture 0f ~uwls
«nd Bogaillas dlocks mst hrve ~rooedsc the baldng sn thero ore the in-
trusian, It is resocnised Shat these evidencos of ralitiv. & r trictly
applisceble only t9 eno loval, acmd that at - Cooper level the . r 1 -ion:
night de reversed, |

The dlotridution of the Wreocis pipes (pl. 1) is mot wifom, or the
mJority are in the aren of Devils ‘iver limestene. The rwin remso: ‘or
this dm is sucrested most clearly Wy the oconditions im the
Gisvo nipe, The top of this ni\e is Just abowe the ™uan (nd "omulling
centast; tharefore ths pine must have lost the nower to ateme wrrr Awm -





iy renched this hadchs, Prodebly Shis sondition was genernl when the npipee

wedd formedy that is, solution and undsyaining cecwrring ia the Dovils
River linsstono 22/ orwsd collapse-stoping that endod wwerd in overlying
formations. Thoash some of the breecis pipes may have remched the suwrfnce
atmmnarwrrmum.unmmmmwmm
mmmwmm e ths knowm deccia pipes are moet
amsrous in the arse of Nevils River limsstane mainly bessuse this i3 the
avea of deopest arosion. The differense in dletvidutien is predably
Wamm,mmmdpmumwmcwn»
covered is robadly greater in the loguillas flage and rocks abevo, thom
in the Nevils idver lincctons. 7he reason fer this conditicn is thm$
there nre thin, contrasting -mw wnits iaredicdddly cdove She
hovile lver limsetens, and thewefore pipes in 14 esatain fereign roeks
that maie dissovery of the pipes Telstiwly esayy e $ho other hamd,
oipss in B0 Meher nrisgns, vhare (e stiignpiic wits ere thidww,
are mash 1gss i 0 have fevelga redm.,

Origin of the breceis phpes
Provas «f wdenfising smd golisped
e madure of She duecia end i%e walls indleches cillspoo Ges %
undiomdning a8 the origin of the Tarlingss pipes. Coxmem fanbuman of
the pines Shas peint 90 Shis pvessss sre Who Gcummpd dlgplasenend of
the fwagnonss, the sbomnse of dsag or Owest Twdwss, $de prosinss of
clemp ctyestures alsng $he wlls, ani e verdieal @lindriscl fean,

27/ Usdawdsing in the thin Duds limcotess kos Bems Feledively






&

The prosess of undarsining snd collzpse is fomilisr to wminin: eni~ears
and peslegists, in dloch-ezvinc wethods of mining, in ti: formilon of
ginkXholes in limsstone recions, and in sudeidmnce over 3:1t dorwcs, to :on=
tion a fev exxmnles, |

Bloclo-cuvod are-e reseedle hroctins ~i-9% In wlzz, In theo nture of
the £2114nc «nd 4n the zttitnde of the wrlls, 28/ “hey vury i~ el-e,
bat & block 150 foab Ly 150 fest, Wy 200 foct hich, is respwsort tives
Inealdne of the well of o bloci=caved stope, (wrber 29/ sore th ¢ 4
By »roject slishily ower the caved ora,l st nd vortlc:lly, or even vvlioct
oudwnrd, ™Mo wwmrd srowth of o larse Mloci-crved e‘,Afr 0 v eanlisan
80 the swface; Jardner m/ stetes, "In m=mins Ioree ore Wiie: e
apving systo: of rdnins the swrface ig broien wx subsliles (.- %lce ~ro
is &rmm,”

Sfncholes mey be Sormsd in orecs underladn YWy liroston: ev: thow h
the limewtene is dWariad wnder severnl hamdred feet of nonc:lc .reous we'-s,
le R/ tecaribes cas such sinkdnle on She Curderland .'lutermy necr 5

Cattsneog, Tamssses. It 19 a sinidhole 300 feot in dlunetur with o

lakoe 130 ferd delow the vim Mmhma{fht-lyingwmdxwm. cond
jo, snd thaleg the wadsrlying limostons is at - depth of mor- tina

500 faed. Stodudsle etotes, "The sinidivle Pesulted fron ocollmse into o

s aavien, initisdtel in tho soludle limsstons 80C foet o wre

Yalew.? lemymss R/ dscarides = mwder of similar sinldwles on the Curbere

B el

W Gasrdns®, F. D., Underout Nodo-oaving method of mining in

m m U %o Bar, 'tines Inf, Cir, 63509 1930,
s Do 1,
Kéﬂu. h+ P
w. Parie B,, lontlalean anczing tinicholet  Jonr,

lespense, M. A., SAnkholes of the Cumboriand "l-tesurd .Joure

’ M% vale &0y ppe FA5~522, 1936,
Ganiegy, wel. 43, vpe AUL=215, 1937.
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Lrnc_‘mameWMNWMMNM'
s-.msmmmwmuummmmw

Sollards.ﬂm»mnhﬂlmdmmm
tn commegtion vith ell nrodustien. The Sewr leko chitbalo wae pEUlally
wfntmwmntwumummmmm
Aanth to sclt was 1,00C feet or mo¥e, Other femilisr axmmples eald Yo
._ﬁmofﬁui””ﬂﬂﬂmmmmmw

\hat fomoed the shovo-dsearided festures, Onge wadormimiag had Begty,
ama.mmwmpmdm.mmmnmm
ﬁzuxmummmmummmmmmmum
chiges mdas. ‘hx. ‘nisrsining wes slover tlem osving, & cavily was filled
muzsm:uqm-mmmummwmm
bncctn.tum; hen uncaedning was umiwm&mwwm
bemmimmwdmthnmfueb.m“&mwm
sastar in weok styatc tham in stronc etweda, In streng otauis, & resf
:mmmamn.wmmmmmauQMa
n«mmm;ormwmmmwmmumma

1/ selisrds, k. K, Subeidanse in Oxi? Cosstal Pleine Sold Osmest
e aiv. Mall, ac. 001, Contridusicns %o geoleqy 1930, yp. =36
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Relntion to caovn-F311 structures

Linemr sones slong: vhich the “wyson formation 13 1wzl i-%0 ov!
are Hrobebly sidlar to the breccia -4 ws 4n ~rifdn,

River lingotens
Thoos eave~f11) sanes (fics. 30, 19, aad «) cvmer 11y ooowr l.one
fanlfs or frovbares. Thay are ty 1o-lly lmendreds of foot long . il loss
than 50 feot wvids. dut the form and siso ave wirled (e ~orz-lez, doend-
ing rertly cn the nattamm of mmu frugtureos, . heir vertic 1 dinension
iz wsually leas them 50 feet dut in ewpontinard ensos 13 sovor:) hrodred
feot. Thay are filled Xy mo®e or less ®reccimtol ' egn forn:'ion nd
Devils Rver linsstume, the dagwree of Mrecclation bein {"tmm* 1lly xe.teat
ngay the dottom amd grading wward indo alwmed, dat not lrec i ta .
bsds. In the Greyson fifty feet or nworo abowo the to of the evii: ‘yur
1W. the enyo-£311 somes =y bBe erressodc a wmnll s;nclines,
adove the Orayese they are not llcely 80 be ez res o ¢ 11 eopomt - ove
very larvge onve-€111 sones,
T™he exve-fill sonos, 11w the Wreoedn niies, cr ol fo vt‘.‘m‘ o
2ys not 'Twown t0 Ve forminge nov, At thoe 3'3".!"1'.")0‘0(‘ dae, for oorile, oW

7411 e dean inwmdsd Wy Lrmoomsz rock;, which wa: Y tor 0m At oyt o

rniner-lized Wy ci-mabar., At mmmorons other lage: tho cowem i "o e
ors, tns the eave-fiil zenos, as wall : the breccl: -4 .c:, : - -llor

than 8he cinnaber rdner 1isation.

An explowtion Zor tho U7ferenses detwoon the cwe-ril) oo !
the dreccia “ipes iy de found in thedr ori,dAng the ¢4 ferengos - .-
on the horisen at vhich waderminin: took nlaso, .. coll 30 gdricturs
caigsd by wnderridning soms distince balow the to: o7 the w©wils iver

e






toare Xe= . LipT 00 TGV Torn.tion ol ovils
4yn~ “inostone 11 o "cave=111 con -t the
.y aa -dae, owelood Where - verticnd frvo-
tare 1-tsrsacte. the £y wost Limestone hods,
“ e st mocl: in the lowver left ert of the nhoto—
‘.1 s " owils ;dvoer line2tono and the dexicew
~ o <hove la rryson formxtion, The deds were
L cont 1 beforo solution and shinmping 0ocCUFYed.

'}





rieare H0.——dner: lized "gevo-_i11 .une" &5 tio
syoaw nine. he uri bt rod ci vwmbar (.
in the .lwtocxoph) s deositod betuem tho
Devils .dver linsstone :.t tho lower left :nd
the shirped Orcyson form:tlon :.t the wr.er
righde At the lower richt is tho to of &
mdne tunnel, ic¢th of ~roc shurm is | feet,






1irestone would have its dismster dsternined by the arching stramgth
of tho Dovils 'dver limestons and, once started, would tamd te sbape
on Wy throush the Ornyson, forming a breccia pipe. On the othee bemd,
the fomtionofaoolm;nommwmumm
of the ‘evils River 1imestons would be sgoompenied by almoet Lmmedisde
pottling of the weak Oryson yodks, This sebtling would tend ds clovw

5

ths solution nrooess at the nlaso 18 initially Yogun and omse laberal
sororsing: alon: the controlling fractuse, Onss forming a onve-£111 ssas,
As the (rayson is mumw:.smumw
is that the solvent vaters that ommoed the esve-1lll simss wewe asméing
and meretine laternlly, for 48 is not %o Vo axpesied Vind dsescrding
oAers would howe thelr flow concentreied alemg the wmeo of the dvgymem,

Asceniin- wetors might be cither hydrothemml er artesisn nebscrie wibars,

wuw-ﬁ
memusumw.mmmmmmnn
tmwmmmm-mnlﬁium..ﬂumdm”
pmwwfomlmmmmumMp‘Nﬂm-
nnsones.‘

In genarsl thare are $vo kinds of exvorns, vertieal emves developed
‘Mymmm.mwmmm“mm
dlne nlanes, Yersioal caves sye foumd in the IAttle Thirgy-Righd sime
mmmwmm«ummmm Vo
ummmmmuummmuammw“g
feot or rore in viath, he length sed helght rench Mmdveds of £303,
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‘prodedly an ancdent cavern, do-roafed rel-tively recentl: . rvo-"U°

)
. . : fala]
L

Horissntal cxwes ococur in thw Vzldren n nn oal 1 the “entr tire 'm=4-inys
of 0o Maripesss sdne, mwng othar nlaces. MUngle wonc in the wrizont:l
guves nPe raraly more than 10C feet 15 width :n thaedr hnt 28, 'Mpne
gamaully mxll, nay reach 50 fast or ‘vre,

The amtimity of some of the enverns ig ont::.!;‘_ig!:e" - *heir r Yiution
$0 winarnlisation and %o the cave-fill zonos, Zo.tinre Af ai=d =~ o
odarsaly eryetrliine hydrotharmnl culaito linag the =~ 11 ~F L 0 4 enn,
as for examnle at the Valdren, Little=Thirtm"% ht, - =lwns., A" g

miness, Othar anverns are mooth=amlled 13 Laye, Poar Ar i~ ~ =1 toyne

-

NI
DRI naY Al ag

is vary rare, Theso ocvarns also my de anclent " th-
solutions wvere no$ donositing in tham or M2 rn ¢t v~ e b vy
Cume onels @xvern 18 a lree onen sinidole ner thn 7. wp e

SONes are ooemonly associngad vith onen ocverns oo wrlay ot ;o tow
darth alone the same fyncture, wund thas the two v robohl - ¢loanl
agrosinted in age and origin, ln ®EYEYY, 7 of §he crveris, L che
Wrescia pipes and cawe-rill sones, oan be “rove! olier thn Ll ol
eilvnr minevlization] and the others =re at 1o at olédsr thnn tla v sant
woathering cyols, for dl’lpﬁm is not forming in tlem, thay savw .4
redatel 00 the Tesent curfaoo or to the resent A i v~ <. atann
et of the known Gaverns are newr wini,

Fram the snage and $ime relations it 13 Deliewn: ¢th t tha “acciz
pipes, Guve-€11]l somes, and limestone caverns - contmrtornsms fo boPes
ocaused Yy solution of limestane. Solution crnvities forme -t tho Lo -

of tho Nevils River limestone collmnsed ~lrwost imeci:tel:, tec —s2 of
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ummamwwmmm Wity asussn
deWh“Md“M Ads o

Aleme from typleal Wossia pipes to filled exvems e0e Rmhere Wil on-
poesi, soh tvansitices my Ve infesved vith csnfldezes, n B @ae &€
?wmwu—-lmﬁwmmuhm
sidle that the sslntien eawvesus ave Dest dsveleysd ob o Ol &f qupSen-
mmmwun«nm“&mmm
-wm-“h_hl-—.‘admﬂﬁh
Terlingua distriet. |

yarothesval versss geumb-usher ssdubien
mmzmtu‘pmmﬂtmhmnlmh
axve-Li17 ones nnd Wwosia pipes, owm»mwﬂ
movwwmuumnuamm y ]
can bo dvanced to ©hov thal elther or beth my o alesila % cxpleia
these ro:rtadle structures, Caves ani «irthelos a® 05 OmnNgR in liae-

s-m mwwmmmmwmmm
an.nm thﬁndmm
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are sbwndent Gvidemso of the powew of hydrothernel solutions to dissolve
rode, The addition ¢f voleamio hent and earbon dloxide to crownd water
wvordd mike & very effective hydrothermml solvemt for limestons, At
farlingma, tims and place relations cive sugrestive evidancs of Myvro-
thernl origin,

Daring the time when the Chisos volounios were being deposited and
the vexy amssyous intrusions wewre being emlaced, normel grown water
maot loonlly have besn repleoed dy hecSel wator, and the heat of intmsions
casdined vith thelr expulsion of mEOn$ic wnter would encreise upward
movensil of tids wmdar, In othew words, there must have boen reriods van
W aetivity predoninsted over astivily W dovmemr moving colc
sreand walew, Ounditicns sach as exist in pards of Yellowstone i+ today
qwhw Becanso mugy of ths ~ines and csvems cro
minsenliced, Shey muad de as old as somo of the lydrothernml nctivity,
Indosd, somo of the ninos mnd eaves shov ovidanee of dbedn: enrlier Shan
tgnsous Feeks whose intiusion nseceded minernlization, That the -ines
wase mod foamad befowe the baciming of ignsous asctivity is ~roved in
coveral instsmees Yy She ocourrengo of inslusions of Chisos volo nics in
the Ysvocis. Time eur bost knowladge of tims relations {s Broadly in
Mﬁﬁhn'mmom

A eorapes volunms of hydrotharrmlly derosited ealeito is resant
in veins, Althsash She doposition -robably extanded ewer o lon: tine,

2 with o 1n8er than tho formmiion o7 i-:esn,

geverne, cald osve-f1ll samsa, The moet logical aowree of the o lcite
12 1o the limsctenes, fyem which it could hove bean chssolved by 'ydrom
thasem) solstions and Fo-dapesited in wveins closcr to the surfice or hy
hot-spring wbars ¢a the SzFrface,
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mwmuumtpdcmmmuuwm
and miner:1isec rook sise is munaawwwmm
pipes, Several pipes are intvaisd Yy ignseus vesk. AlSheugh these pipce
mmwwnwuum-ﬂmmw
chanoe, stuuau-mumm*mm;uwm.
wmufoummm’MaM““
mrommamnwm-awmuu&m

_o:uummmmamumm Mazh the sems

mmu-maum.umumwgnmm
MndmmnﬂmdmthMNh

mmv.wmmwmmwmm
River limsetens is not toe dseply buwied, Altheugh sixilar fostupes
mmmmmmmmmmmmm
ummwm.u-nh-uu&mmm
wwmwmupmmw&mm
Das not been emmined in the nessscssy detadl, '
W;W”mdwm#.m
mwmmamnmmmm“
cste a normal grewnd-wnber origin, on the sthar hand, Whe lagh of ewch
aanﬂl.ﬁchMﬁrm
flov is net restristed b the sene nesr the wbew tadie, 3 Conce-
m.“umw—-x---nmmm

R

e

» w.mmumqmm oo,

oougnx.&.,-mt.x”-
Ravis, V. R, Ovigia of Linestens cavernst Gcsl, fve,

Amsries Mil., vel, M, yp. SA8=550, M0,
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condeiratsd at or above the wvntor tudle, This st tewnt {6 in wocorml
vitk the edeerved tangled corplexity and large vertic.l oxtent of C. verns
Zevmed Yy morenl grownd witer, 1a the Terlingua district, the vice cis-
tritution of solutien fetures Both above nnd to gret depth deloy the
PTSSaMt vater tadle is noteworthy, The Two-Fortyw i ht 2ipe extands
mwmrmmmuﬁmmwxmna bolor the
water $zble in a regiom Shat is now semiarid, . "he Chisos ni~e extnse
dcopar them 800 feed smd more tham 100 feet belov the wwter tible, .he
Agaa nipe mmet extemd teo the Devils ‘dver linestone at : danth of wre
then 1,100 feet, and as the dieplacement is prodedly 1,500 foot .t tho
wrfose, & eavern emtending more thrm 1,500 feet dowm inte the limeatope
is imtlonted (uwmless the onvern hes more later:) axtent thvn the brecci:
ripe adeve 18), This fuet sugpeete that the dottom of the m';ulov
the igaje pipe is mowe them 2,000  foes delow the nresent wrter ¢.ble,
mmWMnm in the Chisos mine aleo . .re “ound
deley o present grommdamtor tadle, AS the time of formation in the
Tevtany, these ssluticn featwres had n cover at le st sever:l hundrec

Wat cane of the solutien fentures maet have formed far bolow nrobadle
MMlumwaMmmﬂamM imermeabdle
agre, nmmmummmimrum- ment ioned
mm.ﬁmm,mﬂmmmwzm lerlin ua
wlmmmumm«tmmor. for the
WiifS comered defere ths pipes wore formed, It Seems clonr th-t the
esteane are independent of clewntion and also of Mor t-bles,
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The ability of Xydvetherwal sslmtions $o form ewverss wae resegnised
Yy Davis, 15/ vhe says, "Ia regiems (da$ sre imvaded Wy velswmic magns
1% is believed that warm Juvemile water cni ssrben @lacide my scsead
toward the earth's surfase. This risiag additien te desseniing groumd
vater of msteoris origia would predadly give it s geet isewouse ia
solvent powor vhile the mizture is etill deep wadssgrewad.® ‘talier 34/
gtates thet soms of (ke eaves al Tintie are fermed iy assoniing Mst waber,

uwmwma-wuammw
than greoumt water in forming the selwiisn foadwires, ne inplicatien 2ot
ks hydrethormal waSer was all Jurenile o mgmiie iz evigia 45 meewi.
On the centyury, slteration sush as $ho ezldation of soMlmcnbary yyvite
in the caverns snd exve~fill semes weuld b &iffieuit t¢ explsin Yy =g~
natic waters vitheut any isbesmizture of coypumbes nsdesris waters. e
mmm'muawmmuuum
relatively recemt, as is shewm in seme plasss Wy cxiéised rosx crusted
over and cealed Wy hydretdeswmal ealeite esmtaining oizasbusw,

The hydethermal conditiens pestmlated sre similar to theso thed
exist in areas of agtive thermal springs, Mool medern studemds of themml
springs believe that mstesrie water is aa importas or doninnné esmstitemnt
of the rpring waters. Quaatitative studies at Steasbesd Springs, Newade, Y2/
have recently disclosed mmch mev infemmatien, AS this plsse the evidense
indicates a langs preporticn of msteivis water, hoated sad admised in
waricus rmountc vith wmter and dissolved wubstances fyem & velesnis

35/ Davis, ¥, K., op. oit.,(Gesd. Ses. Ameries Dxll., wel. &),

?.W.
Yallkosw, R, To, Depesition of eve ia 1inestens
cavest Am, Inst. Mn, Met, Magineewrs Tesh, Fab, 15N,
32/ Peenmock, ¥, ¥., Tix, F., Clozolle, Tizesmd 2,, ad
White, Demald k,, Preliminaxy roonlts ad Naemiest Syprings,
Nevada: /mer, Gesphys. Uniem Trums., Wl. 29, pp. 2i-286, 194G,
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ORI, MRMQWMMmdtMm:ytcur&wo
bevmnss of its high tamperrture, while cool meteoric wnter wigratos
dounmid snd into the wpring wetem. N/ / simlar hydrotherwal aysSem
Wy hewe Dosa Foeponsidle for the sclusion fenturss and hydrothsrmal
uineral deposits in the Terlingns distries. This explenstion is in

asoerd vith the videepread wolounic activity, the wide disSridution of

bydvetharwal euieksilver deposits, an: the movement of fmmense quantitios
of waledwn sasbonate intieated Wy the limestons solution features and

the onlaite veins,

Poesille relasion of igneous plugs %o Brsccia pines

The impsrtaat geelogic nrodlem of how neekliks or small pluglike
igneous M’ mkes room for themselves is not compleétely under~
o%e0d even though Dexhwes, a8 early as 1891, )9/ mde slaBorage axneri-
mede, which ho felt selved the prodblem. The intrusior of izmeous
rodk 180 cavaral ef the Terlingms Wreccia pines sucests thet some of
W@MMMW“IW rad the pines may have a come
Ban origin. Ia addition to this occurrence of igneous rock in the ni wes,
the similaritios in sise and shape Detween plugs nad nlrew, =8 well .a
their aseociation in spase, also suggest th.t thay have e conmon ori An,
Yor cmmple, mmsrous small plugs on Contrabando dome have sbont the
sathe chepe und dimemsions as the dreccia Pipes in this area, If one
acoopts the Xydsotharmal origin of Wrecaia pines, - theoretical se.icnce
#mmmwdnplugwbocomtmud. '

3/ w?rite, Demald 2., personal commmieation,

_ Delbwoe, A., Rele Oeslegigue Possidle des Gax 2 haute Pression,
Ses, Fremee Bull., 2ad weries, wol. 19, mpp. 313354, 189), ‘

R
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Such a semonce of events would be az followss First, megea ad
dewth axnels flulda, which, wvith rossidle adddition of meteorie water,
433 r:nidly beomuse of thalr low viscosity and corrode their chamnel-
virers whewe nhyalco-cherdoal oonditions favor solution, Caleite i3 re=-
~roci-itated sn orlclte veina aloser %o the surfacc, vhers the Dpressuro
is less, or i3 carried out in thersal apring wusers, Collepse in he
newly sormed enverns starts the formation of bdreecia pipes, Seeond,
simltaneoisly or l:.ter, soms of the megas, which is relstively vigosus
-nc slew=wving compared to She solutions that nrsceded 1it, risss inte
the chommelweys «nd fingsrs into the bressia. Space for both the Meocis
' n the meme s provided Yy trunsfer of rock towsd the surfase in solu-
tion, ™ird, the magma works upward chiefly alcag the walls of the
breccin snd fi1ls any ancessible openings, If the magee vare wder sef-
siciontly srext ressure it micht eventually reseh s lewel vherw i coald

mmmcommmm.mmmmmmme

ane Torm a volosnie neck, Fourth, calaite minsselisaticn and clrowhas
rdneralisation taks placs in the Wﬂ rook ami 2he bpescls, TDe ss~
mense of svents degsribed diffevs fram tho 1rosesses studled experi-
mentally by Deudzec (diccussed Below) ia that tho vielams mechsdiesd
Sesring and melting out of a ehannelwey ic largsly Peplsced iy kydre-
thermal dissolving of a channelway.

Flald evidence for relstively galed ignscus intrusicn guided W
bmohﬁipu umumrmw.mmmN
rmu:mmammummwymww
(rusica. This fagt weuld sugpest thet either the Sransitica was eo
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wm-nwommu;ormmhpxm and
MNmmumematamnb. Jrecria
pipos that are inmruded Wy ignesus roek mny reprewent intermedirte stares
h the fori\tm of igasous plugs, dut not intermediate strges in the
formagiion of voleaaic necks, HMore violet intrusion, te form wole alc
nedks, would be expested to shove the breccia urwar, tmt ns broccia

bodies of this dieplacement have been found in the Terlincue cistrict,

 Theories of origin of Wreccis pipes elsevhere J

The mechaniems of origia of breccia pipes (including filled sink- -
holes and volomnic necks) poetulatod Wy verious vriters may de rowhly
uuhatm\fmm (1) smseocus explosions or loc 1izod wamrd ‘
panshes of magomy (2) intrusion stoping, gas flwdn:, or naltinsg (°)
w@mqmwmwusm solutions end come
sognant Qllm and (4) solution by ground water in regions undorl:in
Wy linsstens aad vesulting collspse,

‘ w.ywm.mm. introdustion of the scrm
dlatrens have inflummsed subseguent thought «m the explosive origin of
MM No wsed a device adapted frem a Sesting cylinder for
explosives, It csnsisted of a oentrul chander containing dymamite or
m.&sm“actmummu:u:acynm
“NM“‘.M Uwreugh vhich the explosion znses had to uss
12 e2der 0 Sosspe. The ehasber containing the rock cylindsr hod in
ene end a hole of a dlamster lese than that of the cylinder for the

30/ Dewivea, A., op. cit, (S00. géol. Frunce Bull., vol. 19),

|
! i
|
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muun‘guum.mummu-mmm
)mlefermmwadtm;:nmwmm The exmplesives
need doveloned -ressure of 1100 $o 1700 atmoepheres snd Sempeswtures of
zsoo°tozzoo°c. The daration of $he explesicns renged fyem 2/100,000
otamformmnalma;mmmm Each
msmammmawmmumawmaa
memlcrukmhdndmipwoltbq‘u:‘l!nolnauw
holomdrlnadnloaen-m.dtbqw The parpese of welng
am&orﬂl“ammhm.mqummmu
smpmtablmxtammdthotﬂdbofmmdtquuo

™o emplosion holes predused in heubree's tests had a roughly
ciroular or ~lliptisal cross—sestion. hpm&m!ﬂlu. dion-
otral oyeck the hole vas sig-saggod like s lightaing stresk within the
" prirne of the orack, In a aqylinder vith a drilled guide hole the axplesiss
hole was falrly stralghs, Somn of the material Blowm cut of She holes
was fused nd some of it was elaetic, It i mwxm@; that in
there smerinents the holes were sIpdad out in alstinction to being
vaashed out, Mgmoswwlnakmm.maem oY hols amd
‘this was Popidly and vielently enlrrged Wy Searing and welting wmey of
snell nieoes,

nmpbree concluded that the effectivensss sf high-pwessurs, high-
tramersture gases in nrodncing ovenings wes proved, sad he felt tkat whe
eccrimantal results vere directly applicable to the formmtion of pipee
of different kinds, sush s She South Afriesn dlemend pipes end volouals
necics, He nointai out the strikiag contrmst bdetwoen tho usual linecs

mmofmmh'-mum

jol
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W, H, Fsens §)/ bes asemdled comparttivoe dnte on a large nmumbes
p® sinega, =04 he interprets »ost of them as diagremes or in.niphmﬁ
A8 e vamea, ‘klmm adreweds the ronk by gRses, he streetures incladed
ix Wi Zisonesicn renge frem veln syptems bdeliewsd to ro resant incipient
ghagrenss §o vole-nio peirs, wirdeh spe 5130 believed to sri indte Oy
gvuloniev, e aeitorial dthin et 1%*;% one of %Nec; pléwq is helow
195 shrstigepides pesdidtlong ia wost of then the direetion of dis lace-
rant be ot owwm, LAnestone sccure in some o the arecs c":o:"zt'—.l_nlm T
We sacomé growp of theorstiosl mechrndams invoives the spaorase lve
Feaning «?¢ end possible Beiging of sortions of combry roa ot the 2oy
F amy 3 :.-s%mfsﬁ.mg he Lden of sechanicsl stopdry from the roof by v:ine
B, %@gm “1 eatlng, A g i wedglagy, oumblosd itk ghe =3t
wf i‘?ﬁwm s Beon mndiod vrincipally to in8Fus oan of b.tholithio
prenortions, Smller pln:like or neciine Lntmsi@nu cP ngosesd o
heweo vorkoed wward alded By ths fludng ad bloweninia - ciion 37 hot
gnseg collesting at the tup of the intraslon, L/ et iion of the
iat rasion-stoping theoriar is intrusion followed Wy withdroasl, with
oellapss necomyenyiag the mga:tic vithdreael or relaxation., .his
ProGees has been sallsd upesn $0 acoouat for ring ditus, 53/
he thipd wmeshanden, rdacerlisastion stoplig, w8 “PEF 0G0 W o i/

to emizin aingrul ized broccis vizes, Bo atteolvbey tisic v ..ti, to

MBI s s st

Tweme, ¥. o, Dhabreuss anl certoldn oro-berinyg i esi ut.

a, Hoi. mnginoe®s.Tech. sub. 891, 1938, ‘

mr.];vra Ry 4y, lgnoonz vodin @d the oo thy o0 Vie eertn .
3&5»- w 153 '

ne ey Turtiary and nostelortisry ccology of ull,
laah ud&m, and %an! Geol, Surveay Scotlamd lem,, v, 11, 1924,
Leake, A., The formmiion of certain ore bodies Uy viner; I RATR
siom stoplags ‘con. Oeology, vol. 21, pp. N3lel53, 1526,





ronovel oflrnc.‘-t alony: trumi: chuanels y rising solutions during an

errly b g of thelr zmt!.vity. collxse and dreociation cf the rock tims
left un avrarted, nd deposition of ore anfl gangue miner-is in the

YZpannt ?Zet’li"‘t‘r.’\f“o”" Ir. sone of ionke's axamnles, the breoclis has a measur-
blr pummrd dlel oonant. Partharmore, he aites tvo ewmnles of

4 esa ir vhich "thn aotual Jownward ferminations ars visibleg

bre~ic

there fg -  ~id convergsnce cof the walls forming a rude lksel delovw which

the 911ieificd hresccin dessends only in irregnlsr pretuderences. Mo
iatrwsive D arpenes in olther ense «nad the hypethsdis that such e
Jlug hes advanged znd votrasted s inndrissidle, ” 44/ It Le intevesting
to noto that 'rewns cites as examples of diatrenwes seme of the same pdpes
th:t Jocks regards as nrodusts of minerelisasion OW

5olution by ground wnter and collapse is a fourth possihle nods
of origin for breccia pires in regions underiain by rocks swecep$idle
to solution or chamioul ettack, 7Tius subsidense over sal$ deposits,
and oxidnuop subsidence above sulfide deposits, ave edvicns emsnples
that cun de odbscrved aotively taking place, Ia mmy instsmees, 18 is
squzlly cleer Shat soluticn of limestons Y&y BESEGric weSers has ogowrred.
Becmse tho ade@iacy of metsoric weters %0 dliasolve limestone ic well
nova, nenrly all solution features in limsstons are aseribed to nstooris
wvater, oven in hydrothermmlly minsralized areas. IS scemas sppased,
however, that lydrothermal wnlers are a$ leest egully adoquste solvexds
aRd mist Do considaved as dissolving agente in amy aren wheve their feormer

precsenge is indiexted,

45/ locke, A., ap, cit. (Roon. Goology, vel, Z1), pp. 4aé=iisf,

107
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Blascurd_alzkhales and dalreces, —Odrewe LS/ hes deseribed mor-
ous Tyrite~decring breccia pﬁpoi in Hissouri, ‘H(: c::pl&xinod then s
netooris weter solution fortmrés' ‘i..n w'ich meteoric w.ters ao-itod
rite, Mthm@ Orwe's report tre.ts only the ryrite dimosaita, -one
of the mm oontain fvalahf{.' sphelerite, and boerito, in . 8tion
to yrite, Mdmtly 'bommlo the breccia nines, or siiloles, e row
&risd usg of m.oom origin.'ﬂwm regnrda tho snlfide ‘aep 13.:..'1.
rrodnets of cround-water solution of the truces of theae vier le Ln
m rocks and re-deposition in the breeci: e, rrr 2/
Yol iewes t.ho sane dnpqldta vm forned by»mm-uo :m‘id solutio ¢ =
galleries and shnfte é&swiqu Wy (round wnter, - ‘1thowh '?!'xr;' wostul tes
acid magmntic solutions, which would certednly astrcd limestone, '
regarded ground w.ter as thom\t thi:t k.;iuolvad the limestono, ihe
~ 0190 simllarity of some of the Missouri bweccia pies to 'L't.’!‘liv'l{'_‘,\lii\
ripes, uhi,chm of ,prohailo‘kwdgoihm origAn wnd contadn ucksilver
Mxmm of ongsstionndle hydrothermnl orig;tn.A ‘qw:ﬂ.s thet a
ipdretherml origin for the !dssouri structures shoulc be considered,

.- In southenstorn Missouri there are mmmerous breocis +i-es similay
iR eise and form %o those desorided 4y Gruwe and Tarr, “orvewer, Some
of t2sso pipes contaln ignecus intrusions into the brecci., :n¢ thore
fore Sho Yreocia pipes in this region have been ascribde: to eaxplosive
volession, In desoriding them, Mast says, 48/ "It 1o vory comron to ~ind
lingstons fragnesnts oarrying Devonian fossils in a rock ‘dch .10 con~
tains s sbundenoe of granite inclusions, The crunito -ieces h.ve core

L&) Goumro, 0. R., Pyrite deposits of Vissouri: dssouri Cuol,
Sarvey, vol. 30, 1945,
Tary, ¥, A, Origin of the marcasitc sinkhole demosits of
cenizal Msseurd: im. /dneralogist, vol. 22, me 30=%1, 1037,
vol. A2/ Trw, ¥. A., The barite derosits of ‘igsourit _cun, Guoleny,

e . 'Y °9 et on mloaiv vole. =
stern Missouri: Jour, Geology, vel, 45, pe 61, ff?j";.c'm B in ¢

~
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Amswﬁmlhﬁn‘“d““-mmduhm
foot below their source deds. These Swe resk iypes, nermally soperated
Wy about 4,000 foet of sediments, s¥e found side Wy sids &t the imbe~
nediste Canbrisn lorisen of the area,” st explained these eonditions
as dae to explosions, following vhich magmm rese into the debris-ehsized
explosion tubse, inoorperating the dshris in the tubes, Would not
collango-stonine dao te hRydsotheswnl solmtion ia the Casbrian 1imo-
stoms and possidly in the umderlying ncmsalnresus rocks botter axplaia
the jredominant downmsd novement of the \Wwessia fyngmenis! later in-
Srusion would acoount for any upwesd moTenment of fragments.

In the eame ares, om ultradasis intyusion vith o pipelike fore has
bean Goseribed ky Singewald smd Milten. 4/ The Lmtvesien has a clightly
elliptical outorop with the lenger axis 200 feet leng, and érdll holes
indicate that it is abeut vertieal., The swsveunding Deamstenve delemdto
nwawmwamm.ummm
calaite, grnlena, sphalerite, mareasite, w&. prrite and essky
quartz. Ia origdn, 1% was believed Wy Singswmld and )ilten o de amale-
oas %o = dlatreme,

Frem the published dssoriptions 4t appears that scme of the clsnke
holes of central 'dssouri are very similar %e coms of the dletremes of
southenstarn B asouri with the amcention that ssveral of the isbter
also mm fiatrusions. At Zerlingm, vhere the ovidensce ctronzly
refites exnlosive wicsnian 2s the origin, several of the hWwresaia pipes

48/ sSingww:ld, Jeseph T., Jr,, amd }iltem, Charles, Aa alabide
nive, its centast pleacmena and ore depesition neay Avom, Mosowrds
Jour, Ooolca. vol. _y}p Pe 510' 19”.

ie>
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alse esmboin imtrusions. This suggests that explosive actiom is not
Mmmu_mvmnm strugduares, If

the origin wae ndt Wy explesion alone, then Nydrethermal soclution mny
mm‘mnmin is heped that future geologic work will
mmqudm

Sensvul strustural predlens
|  Age yelutiems

The strectural ovelwtion of the Terlingm distriet sinoe the
Gopoeition of the Erotasssus Feeks, Luvelving felding and feulting,
exmet ds eonsldawed apart from Lgascus wetivity sad minernlizstion,
Pron the wvideace in the 2istrict 48 has Deem possidlo to deterwine
mMmdMM.mMMMMMoW
oF dxaticn, he evidense dearing wpea the extrusive and Sntrusive
t.?w.uw.m-uuouua remants of the
Mmmummm. likewvige, are smmerally
tmm-mﬂm’. ’

The ea¥lisst majer styusturnl novement involving the Cretaceous
mwmmmdnaamm1mupmt. The
Mmmms-fm”mwwmw}m
MMMMMﬂﬂWWwMVum
lover nedier of the Pomillas flags, The intervening wpper member of
tho Beguillac flags, Asmja formmtion, amd Pornillo clay are not Tosent
&4 Imet huve besn either stripped awmy defore dsposition of $hs vola nic
Yockes oF mover dsposited, Meet, dut possidly not all, of ths uplifg
souurved before acsmmlation of the voloanic reciks. In oontrest to

folo
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these conitions, 'oss found conformadle relasions totwemn the Csas
voloanies and the older rodks enst of the divtries, Fartlumwure, nealf
the larnthon aree, Xing found anticlines in vhich the welcanies waNre

memmmmmmmzammumummwm ‘

Marsthon dome took nlace affer the Tertiary velesmie ergpticse, Thms
itis‘dNCMGWNMQMmSN‘WW
1n origin vith the Harathon wplift if the lemalc rocks iz tho twe
npeas are oxnotly ocontemporanssus, Howovew, thete i3 no Tessen 40 de~
liove that the Terlineme nnd iarathon wplifts originated simmltsmeonsly
or even that all parts of the Terlingma wplift formed simaltaneswsly,
althoneh the relation of both wplifts to the Siesww Madre makes 48 preb-
able that thay are part of the smume oFegmRy. sisilarly, the velesnie
rocks may ropresent ia the nggregate a long peried of Sime, 30/ fer
11t8le detailed information nbout thess rocks is as yed availadle.
Drtdl noire ‘is known of the volasnio histexy of this ubele ragiem, ¥hw
_safest Serdative conclusion is that She rise of the Terlinge wilifd
began before volo:aim, contimasd well imte the period of volenniam, sud
ceased before the closs of volo-mism, '

 The graden fanlts are clearly Felated in origia 16 the Terlinges
w,wwmmuxummmmm
This relation of the mmoaline and the grwbden in spese may be iabew-
rrebed as indicating s alose yelatiem in tims of origin, aithengh 18
d0es not nrove a time selatien,

50/ The volonmic rodks have Been dated elssubere, bty foeails
in the tuff beds, as oomme sad Oligoeens, See King, P. 3., Gealosy
of the Maruthon Recicm, Texnal U. 8, Geol., Survey Pref. Puper 187,
p. 117, quoting Baker, C. L.g Dowmam, ¥. F.j Berxy, B, V.§ and Flwe-

mew, ¥, B,

iC
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Nidﬂgﬁmd Iymalyasal intrusiecn, accompvanled bty coming, overl:.na

x

the graden faulte in age. The Olgar tountedn gruben s youngrr (iex

i

the Cusoda Flance accolithic dome, wilch it cuts, and  ~% 5L ‘- . ep

thar the blw rountain lacocolithic iatrusicn, dach o S idell. -
teneicns r.lom?;l the soubhwasters fauvldt of the grdaen, "':."I'ue fomlt: ~0 the
 Long Twayw g;mm hevTe soPved as chrrnelways Zor 1z‘~tnmion's\ ~:‘::‘i<:;« B o)
Sxposed in m Chisog mine, snd vet luSer ~ vemat ).u: a:‘i:r*ff_"'.ge{, Ve
same in%mé&arao

\ In m, u:m; 5G8 BBYRANSS Qf the m;u}or 'fa:'-:‘.tu_.r_e;e bag:i:;m\:-ith
m Fias t\f ‘the Térlirmb\mlifﬁ. . "his rise w:ie nrobubly accom . ed,
espesially :Ln 1ts later stuges, by volesnisam, by igncous intrusion

aad dowing, aad finally, Wy normal famlting,

Tho Wweocda nipes are younger than some of the voleenic rocics
and oldsr than sese of ths Lntm;sions.. as &W ky their contcnt of
odllapsed voloemdo fragnents cnu thedr inwesion Ry intrusions.

Bunsivas sinor farlits and fragfures of northesst trenc, -rominant
besouss of minewalization by culoite and in some instunces by cinnabar,
cverizp %kw breccia pipss and intrusions in sge, The f» ctures oricinated
ia part befepe the brescia pipes, ior 8he wlls of the wites loerli
foliow paoaxisting northesst fractures, However, oome o: the [r.ctures
ehow postbpeccis movenms] many of them movec repeatedly. .ortoc.st
trending fractures ocvur in the igneous Latrusions enu niso o Gluinele
wsys fo¥ $he intrusions, a8 way bo sean in the Maripoea rdne, foPF aramle,
The comclnsiem is werrmnted, therefors, that northe-st frootures were
formed before intrasions and brsccla pipes, and that movement contirmed

mmtmmmmwbmoupim;mfom





fiise of Perlingaa wplife
Nowmnl famlting, including

m fealting —
Rypakyesal intrasion, ao-
oomw by doming . - - -
nﬁmtlon of the dreocis o
im oo e
-Anor frulting (ending in , o
- ore deposition) o c——

i‘}.é thion of this strustural hstory iz naot nowa, amd i ney

of . nru.nr LY quiescent rpen, *hich, hovever, By have Deer gud-
Jecte: to ro(;tom.l ultlng and uplifting,





Origin of ths Terlinowe wplis

The irregulsr Terlingms wplifS, vith o structural relief of thousards
of feot snd om mff e than 150 squaro =iles, ~wesonts n -rodlom
in erigin, 5¢ e asmwrmmmmmxmwm
felés esuwsed w horizantal compressive sivees, althonch such styos-
Mmmmunommmmm “ha hish,
olrewlar deme of the Aelitaris, 2s vell s the entire Terlingma wplift,
of whieh ﬁ Selitario 18 = M. ahibits the form of a bulpe thnt
siS% Yo iged Wy a modile iznsous mess, The stractur-l feo:tures of
the ragien that includes the Terlinsw: wplift rovm the mrthern ane of
the 3ierwe Hafre Oriental, )/ wnd the wnlirft &g olanc ted :r llal to
the narrov folds of the Sierrs “adve, Viich lio fur to the eust cnd weet
of the Terlingua district) themefors, the Terlingw: ~ros wns -wob. by
also wader horizestal otFees during the formition o the wslift,

The dest-amiarntood demionl uwplifte scused By intrusion of mr,
aPe laocoliths, Axy intrusion hostulifed as the cruse - the Toriin us
uplift and the Solitario wonl. be -wutly In the lover . - loo.oic puc e
or bolow, for no intrusion of Fequisite nisc is apoet Lr Lo 13t ~4a,
“hewe crosiem hna ladd Bare 111 of the rodis dom to the er .0 2 o
thrust-Cralte. /nleosods roaks. e (voow. 'l ht hw Lotmal. . ol

e

thmst .Lm ar vaiowm structures in the ro:rd-lan rogi-s
a floored intrasion or lescolithe ‘@ Antrusicn l-wln the “ar.

lzccolith vmdar the wilift ar  vhol - w5 inm 11%h BVENTE S AR S A
world nlamsidly ml:in the strueturs, If socn: lmo ce eawdily L,

w M:o p. r.{.. m”o c‘t‘ (.U. £ ‘:"1"10 J\LW&’_’Y Mf; Loear v n}',"
Pe 148 ‘ ‘ .

[





on the Besio ofm..ms@maimwo BRI o W@%
matlolithic mass beneath the entire wplife, Phe areal exbend ef o
aplift is as [peat a0 & amall batholdth, wad it has Bean chowl, Yy Ve
worke of lagers nnd Kresi-opl for exnmple, that datimlithic intresisns
m,yfomsh;y. daform their wall rocks. 52/ Far abave, with & euahiem
of i tervenin: reoks, the results of bBashkolithic imrusion migdd wsll de
tho formntion of - QQMWDMMMWMW M,mﬂmmﬂm
of the ton of memunmnsﬂnmammmm.masw
ulage ~urther wplift.
mmoummcx.mmmmmcmm«mm
Wmmmmmmmswuwnm@nm
-nmsmmumvoxm-mmmxmm;mm
mtmmuhilet&wllﬁmmmmwﬂﬁm
mmamwwmrmmmmnammm&m
riyolite, These rocks comld not logically hswe doun ésvived fram & wawe
basic magm.

Lavgs intrsions of baslo rocks typlenlly Tsve $he fom, mb of Doth-
oum,mamuwwmumﬂ AR eczmple of o bmede in-
smmm@ssa&mwmmm«mmmu
found in the Pilsnsberg complex, m-mdww.m
uwmmmwmmmmw;mm
Wuammmynmmmmmm

Waters, Ae. Ce. snd Drenskopf , Xommd, Protoclastic berder
of the Colville batholiths Geol, S50c. Ameriea Bxll,, vel. 52, Ppe

1355=1418, 1941, P .
Ms.:..mﬂwmwﬂm 27, 1983,
Shond, S. :..mmcw(nxn’om)h
the vestern Trenswaals Oesl. 800, Seudh Afviea Trams., vol. 31, ¥

349, 1929.

¥
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m;mwam‘z.oocumoocrm. It {s thms of the snre
order of Engnitude, thowch thinner, than the floored intrusion that
would be required $0 nrodnce the Torlinime uwnlift.

1
'

VOr!.daofthodm

Although intrasive uplift is the irdicated explanation for the
Teriingmn domes, horisentol stress is sometines callod_‘wnnt.oecqmluin
similar domen, Powers $5/ considawed wp7iomal (horlmxitﬁ) comnres-ive
stressas os 1;., possible necns of m for the Soliitarlo dom;.
Bovswar, a oonsidernticn of the goometry of domes and the nechanics of
WWmﬂwmm-MManorkinh
E1rfiaalt 4f not impoesidlie.

Tao problex may de demenstatod YWy $rying to wrodnce o dome in a
shest &f poper vithout owtting or folding A% edially. If one places
mmm&-“d.m«mmmmxxwm
wd, Mamy folds { md %0 form thal &myl any deming at the center,
AddS%odly, veilts ) 2ot have the same niysical nsoperties as naper,
Wi 22 Shey sve stvsag  eswih %0 form a deme Yy redial cospression, they
weull simiSemcensly £ ie Fadiating anticlines or thrust frmles, On the
oBa> bomd, &3ving W ¢ siwess applied lsenlly, as mgmntic ~ressuro,
vould hawe 113810 ¥ 29 megiomel inflummoo beonmse 18 would ~lage tho
cATete unler Morisenia)l teansion instond of comyres:zion, foeks are so
wank i Canalea thed ten domal styess Gannot de trenmmitted far,

Tho Kinglc osa demz may Ve Sskam a8 o specifis ammple, ame 41
VMaM¢nsmmmuwmmfomm

'

33/ Pewiws; Cdmay, 3.1%%arlc wplift, Presidie-Drovster Counies,
Teamed Gesl, Sor. 1 Bail,, vol. 32, p. 18'9“1921‘





Diagremmat ic map showing movemsst Shet would have
been nseeseary te form Blask Mosa dems by herisestal
soupressive dtrees. Arrews show direstion and eamoumt
of movemsut. The dcwo was astually formed by veriisal
11fting) ove text.

~~

Gruyson-fo - ~ "\'300 feet

Devils River limeetone

Vertical section esreocs Blask Mcsa deme at P=p*

8 Flate 1. The ereded Jrdyson forgation 1s r¥eCtired
to show the shape of the deme. Unfolding the bede
insreases the leagth of the seetioa by 300 feet.

Ssale 1/35,000. One inch equals approximately 0.4 mf.

| FIG'RE 41
g::u-nuc map and vertical section of Black Meca
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gtasad as o &atms, A thowm abeve the section, the Oruyson unfoldsd
MaM‘MMh.‘cdedﬂthﬁ.
dmummmawmmofmu&umsmme
ssgtien. The Gistanoe of 300 feed yepresamds the minimm shortening of
soy Glamsbor of the dame thel mmst have takem place if the dome were
forusd \y hevissntal esmpFecsicd, Asswming thad this did happan, a cirole
Sent cadolde the dsme would Dave if%a dirmster and cirounference reduced
fuving Gouing \y befng pushed teward the omter of the Gome, The diawdar
muMunmwtmmwmwmme
roduced Yy 300 times pd, or sdeut 980 feod., Fow was the circuferential
Gsrteniag of 40 feot tokm wp! This shortesing s sufficient to
MM{MMMMMMWMMV&&@@WI@
m.hh‘Wwdmm.fwal.Manmm
5o moved 3o the pesition of cirole B!, and likewise any largsr circle
sush as civele A woulsi be roved $0 A! and have its dlamoter and circunm~
MM\V 300 foot and 0 fees respectively., (o form = done
Y herissatal eospression is thewefore like nushing tho scotors of - »ie
teumrd Lt0 sember. If ssodor 00D in the disgrum represents oms sector
of oush a ple, 1t is Pemdily seem that the part of the seclor outside
the pewswssi duning osnbder of the pie wouls de thrust against nelshboring
oesboys in each 2 wxy as $o fozm folds or thrust faulds mmdiatin: from
the dams, Thepe 18 good ovidsnoe agninst any such redial thrusts or
folldy at Fiaek Hesa, feor the survewmnding rocics are well exposed, ‘or
masmmwummtmmcwmwmm
distributod en a mmber of Jeints, fer the sams =might as well or bettor
9 safd of tho daming iteslf, which is no greater in magnitude than the

Somired sadial folds or thrust fauits,
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1f the mmmwmmmmm
ummntnmmmmm»um 0
m%immm%W'Md”Mﬂumm
The effeot of an ingrusien womld be loeai, end dessmse Fosts acw wealk
mamwm.mmcm_mmuhm
toward the dome vould bo slight. The shortening is Stherefese amly
apnoyent, and it is WMMQW~M
thinning or even dreaking of the struta en the flams of the émme,
That {s, mmmem.mmmm«unm
Mmmm-mumm-.umwwm
The extension would be asocmplished, not em the top of the dems, wided

foot, nmmmmm«dummm
mnmemdwmhmmmhm
w-omm.mmmndm
mwmmmm-.hanmdma
tmeuuwh"h’.duwhm&w

1t =g Ye plxgiike or Wymmilthie, il tatvesiens of tcucigde axo
Wummmmmmcmw.
umm".ﬁ-mm«‘hmeam .
ummmhunﬂ-d-.hmmmm ;
Nmmhlhmmdmmﬂme”
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As o the iype of intrusion, laccolith, byamalith, or plug, there is

20 goed evidence, It may de suggested, however, that plugs would form
%Fe veufily ia the cofter rocks deoause these roaks yield plastically
mre sasily and that large intrusions in the hard Vevils Xdver limeatone.
would moye likely be laccoliths or YWysanliths,

| Origin of the grabens
Any theory of origin of the gyebens met explain how snace was
nrovided into vhich the groden blocks oould be depressed. g Trace
" (or potemtial space) may possidly originate by horisontal extension,
o i3 may bde inherent in a fluid or semifluid substratum of magma, buat
horisental extension 1s independently indicated by the dip of the faults,
vhich are not vertioal. The explamation of some great grabens, or rifts,
a8 a paly of thrust faulte diiping way fyom each other and expres=ad
on the curface Yy slides yesembling normal faults )nn little to recommend
1% for the Terlingus gradens. The remsons for exsluding this ernlanme
Siea are not Mdlod’. for it is sufficient %o mte the general lack of
strustures esused Yy strong eompression and the varied trends of the
. Sondbens,

ZXNEma_sxaden. A small greden in the Fresno mine aren, althoush
20t cemparadle in sise vith the priacipal gradens of the distriot, is
significsnt Decause of the gutitative informetion om origin thet omn
be obtaimed frem a stwdy of 18, It was osused by the deflection in
&y of a single mster fanlt (fig. 42). T™his fauls, which bounds the
ERben an the nerth, Mas & dlp of adout 80° i the Bada 1imestons and
abowt 30° 1a the wderlying Ovmyven formstion, Daring the dip-slip

et LM a e e o Wt e s e - 4 anea — An M tak et
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3uda limestong
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Jreyson formati on
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™ 42

Vertical seetions showing theorstieal
stages in the developsent of ¢ ssmli
gradben caused by the flattening in
dip of a normal fault. 3tages 2 and 3
ossur simultanecusly but are separated
for elarity,

Vertical sectionm of the Fremo greden.
Soales 1 insh equals 100 feet.

Vartical aecf.iob of the Fresno xraben aund theoratical sections showing the

developawnt of a swull graben

DI T~ | pereevm—y, e

17






.\ "

movemrs of 20 $0 50 fost en this mevnl Pukt, the pevtles of tho Sl
in the Pia limsstens Sented to eyany \his alleved & segmmst o the Suts

 Limastene, bemied ly & nw St e the south, o 61ids fxtw W Fde-

tal opming. Gross-cestiens of We gubm mnd hewrebdend excttme

" ahoving 18s origin ave givem in figwe AL, (

| Tho marked differense iz Mp of the master fumlt i Sho et ims- O
Stane and Oraysen formsion s sdegméely axplained by the eemtsust in
Plysicel proparties of these veeks, negf 56/ peiated exs thet e veing
of the Nother Lode 1n Califermia erc’dsflestel whese Shey peoe oithar
in etrike or dip from slate inde gresmebeme. Mvﬂuwm
fmults, an thelr dip 1s greeter ia ths slate tham in the msstve grem-
stonse, wutuunmmmmcmwd@
mup.axunmvl.,mmmmmwm
stone, flattens greatly, dipping as lua‘w over large rtyedehas,

He onlgulated the index of refrasticn Feferwed to slats as mity, ead
obtained a value of 1.5 te 1.6,

,;Wr.tm-on:'womgjmmmntmmm

the amplied M-tw otress and ruptuwre or shoar foilure variss vith

difforent mteriale znd lessens with insresse im drittlensss. Thic 2uad

um.mrauumtmnmuwummfmuuu
assuned to have been caused Wy horisomtal scaprescive cimess,

For norual fralés the direction ef compressive stress may de takem
as vertieal, and the dips shesuld Ve stesper in the mewe rittle roeka,

S8/ Rmopf, A., The Mother lode gystam of Californias U, S,

Gecl, Survey Pref. Papexr 157, pr. 24=25, 1929,

52/ origes, V. T., Neformation of rodics wnder high cemfiming
pres ures! Joar. of Oeolesy., Wol. 44, p, $35, 1936,

ny





".

Hewiouse 50/ 1llustrates the applisation ef tids gemerulity te mevmal
faults Yy a quotation from Dmhsm's work in the North Pemine regioa,
ncland. According to Dunhas, 59/ "The fissure veins of the Permine typo
in all ut o fev cnses ocoupy nomml faults of small tlwow, The phyeisal
n:fure of the country-rock has had » profowsd inflnemoo wpea the ferm
of the daposits, fer in hard beds the veins stand nanrly vertiocal and
nre produotiva, vhile in tho soft Deds the vedns dip 2t a low angls mad
onrry srnctieally no minersl material, Thms the wile parts of o veino
are confinad to sandstonss and limdstemes wiile ia shales anly daywen

fiasures ocour,”

The sxplanation of the mnll 7remno greben a8 9 te the flatteming
in ddp of a master famlt, however, Gsmot Do extemdsd gamsswlly to the
large gribens of the dlstriet. T southarn part of the long Tvew
grmben has mors aggregete displmcemsat en the faulte dounding one «dés
emamumemﬂamamou-u‘.uuuqmm,mm
of tho guabens 4o not have euch displassment. Hewortheiess the arigia
ofmx‘sammmummmmndﬁuu.m
for changes in dip of the main fexits hawe predally cemtsuliled s
8ldiary faul$s in many, if 5ot all, of the gvedens, Under insrecsiagly
doop wirial, rodks progrecsively bessms 1ese Witile snd meve Gustils,
sad tharefore it is sxpested What memwml fmlts weuld gmesvdly flsttam
vith grec) depth,

S5/ Fesbwusve, ¥, K, Ore daposite as yulated %o sisustusnl
fmp P‘ 1“‘.%

Temdem, K. 0., Ths gmasis of ¢he Nevth Panndne evo &3
M@ﬂmmmmm.mmmmm
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Wﬂnlmsdmm.ontha origin of
the iargs gredens ave availablel m”tqofwmmam
thedr epace relaticn %o the Terlingm wplift,

The groaetay ef the grrdans indicates that they are rel-tively
swporficial scoompesimstes of horizenial cxtensiony that is, they muy
umdwpmtumm«tmmek(wmm). vhich is Pola-
tively dnstile, anxd Fupdure of aballew rock, which is relatively
wittls. m femlts beunding the indivicmel greden, Lif ectenced dowrmrd
e tho dips menwured at the swrface, omvergs rupidly and Join -t Cenths
of enly about & nlle on tho averags. Sash o geometric form might Yo
prodnoed also sisply Wy folding cr domimg, in which the upper sty t- .re
extendod most] but if this vere the 6eTrect explanation, the crebders
ma%mmmdmmwmm.;mi mc* is not
e oase, |

The spase relation of the gridens to the WLift sugrosts thot they
sy have bosm formed beomuse of the igneoms intrusion deaneath the wolift,
in intyesics might contvol giaben frulting in eever=l wayst withdrawal
&mmmuwwwmm:ﬂjmvmmo
deunmu“mmw;mmmu
howid frvay the fornefion of greden; )/ oF lsteral ignecus expension
tolev 5o Rufese wight Do acoompanied Wy graden faulting in the surface
voia, Tho cpacs velatien of the grebms 10 Ahe WILfV 18 indiosted
mwuwmdmmuum@ammmsu

£/ A Seguneion of velerne-testonis greden is oontairied in Fowsl
¥ililows, Caidesas and thedr origin (Univ, ef Calif, Bull, Dept, Oeol.
Seheamsen, Wel. 25, 2. 6 Pp. J09=311, 194W).

@/ WILEo hee choun that & gruben Block, ense 1% hua besa outlined
(¥i11de, B., Hmal fuult strustuves and ethers: Amsr, AswoR, :
shenm GoeM m"”& ,’ D n’w.) N R » 33@






wplift. A relation is farther implied ly the giuden dloplapemunte,

the vartionl compenmnte of wiich amwe loss Yham, eF o@nl o, the vertiemd
dieplaoent of the Wilift, Althouwgh heriseatel msvemss guanot be
neagured vith scouregy, availalle data ougpest dat 0he ayparend hevd~
sontal shortening, éne % wplifting, is of the camw crisr of magidtuds
as the appareat horisemtal extemsion, dne ¢ famiting. Alaug eesdicm
w.puuux.mmmuhmmﬁmu
1,100 fest; the appavent extemsion, Sus %o fmwdting, is 1,600 feod.
Cenbining Whe feregoing evidemse with vhed is lmown of yagiemsi
daformation amd of ge relatioms, a ssmmbed Mypetheticnl geslagis Mo~
tory of the gmbems io ésrived. Oertainly the ragier was s Josted 90
tmmmmwmmmm.mm
mntWﬂﬂMdhwm he injeotion of
nagmn into f-mlts and folds mast vuvo been assompenicd W oo lateral
extenaion in a 2ortheast—soullvreet direstion, partly tevereing tho osm-
Presaionn)l movenent in this divestion, Wwelher Sho leSewal exbensien
vas the direct result of igmecus expensien, or is adtritutoadie to the
onarntion of = foree osuple, Famins wnanswyed, A regiscal feseo esnglo
applied during intrusien would help $0 explela the domémamd nortomeat
trend of the normal frulte bub, vithowt ignecus expension, mieght ot en-
pludn as vell the non-typiesl normsl faulSs of mordbsssd Srend (swod as
the Mack leea grvmben seme). Simple vithdrmml of magms, witheus aseie-
trnoe from other structural rovenmste, falls Se axplain the horisestal

axtension,
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It sesne evidemd from this Alscussien of the origin of the Texlingme
gredans that varied foress sad movements mast have doen eperative.to
fors tho gr-dDens and that, therefore, regionzl stresses, igasous nrctivigy,
sad, locally, frflt daflestions, my all hawve coopercted, A scunisr
MmWIdMo‘WMMWMmﬁm&%W
movledge adeut the strushure of & larger ~rea,
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vertical 1ifting sc-oupanied by wodg ing
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2. Crovwth of the {atrusion by thickoning
and epreading. The magma weds way for
iteclf by wertical 1ifting of the over-
lying rocke and thus sroated a momocline,
Note that the vertisal distance through
the intrusion is waiform except densath
the fald, whereas the thickness wuries.
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4. Preoeat sross-sestiom of the {atrusiem
&t determined from all available data,
including surfece, mins workinge, and
drill holes,

THE ST'DY 3TTE QUAPTZ SYENTTE INTR'SION AND THEORETICAL CROSS~-SECTTCHS SHOYDIG mmm
DEVELCPMENT OF THE INTX 'SION AND ACCOMPANYING MONOCLINE. CALE: CHE INCH EQUALS 400 FERT,
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oo | X7 20|
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“« \zi
¥Mr, Roger Butler, Vice~President ‘;EP 27 1957
TrdnsePecos ldnerals, Iac. _ . 220

P, 0, Box 91

Robstown, Texas

Ret Docket No, DIEA=4G1O (Uranium)
Section 71, Block G=§
Presidio County, T'exas»

Dear . Butlers: Py

This is with reference to ocur letter of August 26,
1957, and previous correspondence with you by Iir, Clinton C.
fnox, Lxscutive Officer, DIEA Field Team, Region IV, Box L31,
Joplin, Missouri. ‘

' " As Wwe have not received a m@ly' to our letter, we
are considering your application as having been withdrawn and
are placing it in our insctive files, B

Ve regret the necessity of taking such action, hows
ever, it is taken without prejudice to your proposed project.
If at some future time you desire to reopen this case, you

may do so by filing a new application; referring to the subject

application by the DIA docket mumber, and furnishing the
information previously requested, together with any other
information that you think might be helpful,

Sincerely yours,

/ﬁ,, 4&\
C. O. Mittendorf ey

Adninistrator

FMMurphy/ izm 9u27=57
ccs Mr. Murphy

Admr.'s Reading File
THKiilsgaard, 522l
DMEA FT Reg. L4 (2)
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Surname
5 24 %& 200
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¢ 100
Mr. Roger Butler, Vice-President AUG 26 1957
Trans-Pecos Minerals, Inc. , nz
P. 0, Box 191 o | floel @ 3o
Robstown, Texas ”“ 700

I

Re: Docket No, DMBA-4610 (Uranium)
Section 71, Bloek G-5 :
Presidio County, Texas .

Dear Mr. Butler:

This is with reference to Mr. Knox's letter of
June 14, 1957, relating to certain information which you -
promised to submit to his office. '

~ As Mr. Knox has advised you, we prefer not to
hold applications in abeyance for an indefinite period A
of time. Therefore, if the additional information required
to process the above-referenced application has not been
received by the DMEA Field Team, 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 ﬁpe doeket.

Sincerely yours,

C. 0. Mitndord (g%;4fjj>

Administrator

FMMurphy/izm 8-26-57

ce to: Mr. Murphy .
Admr.'s Reading File
DMEA FT Reg. IV (2) '
THKiilsgaard, 5224

8623






UNITED STATES )
DEPARTMENT OF THE INTERIOR/

hOEME T

WaSHhESX R RIDELEE- 80

Box 431 é%/ 7 _ ;

Joplin, Missouri ' ‘ s
August 20, 1957 : R mﬂtj

Mr. We S. Martin, Acting Chairman : i I e
DMEA Operating Committee ° B e
Room 4459 - Interior Building
Department of the Interior
Washington:25, D. C.

Re: DMEA-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 1j letter sent to this Applicant as
suggested in.your June 6 letter. Therefore, since-July 14, I con-
sidered this application as having been withdrawn.

I discussed it, however, with the Applicant's representatives,
Messrs. Herman Wood, President, Roger Butler, Vice-~President, and
Carl Chelf, 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 DMEA-4610 application would be available., I got the impression
from Mr. Chelf 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 Fowlkes Bros.; and Mr. Robert Pulliam 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 this 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





' ® o

N
.,

position. Maybe voluntary withdrawal of the application would
jeopardize this Applicant'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® -
l 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.

@@F? (90/7 ‘ Sincerely yours; % /Mﬂﬁ‘?‘iq/p&/
é ,Oﬂ@ /"" .
a

) W@ Clinton C. Knox
/ Executive Officer

cc: DMEA Op.Com.
King,USGS, Denver
4610 file






IMEA Form 7
(12-56)

- Mr, Clinton €. Knox

) : . ; OFFICIAL FILE COPY

\. . ‘ Date Surname Code

l9-7| 50| 700
&7 ﬂﬁ?oo

9/q eall3o

A AUG -9 1957

Executive Officer
PMEA Field Team, Region IV

P. O, Box !131
Joplin, kissoupri

Re: Uocket No. DiWASLSI0 (Uranium)
Yrong-Pecos lMinerals, Inc. -
fection 71 Dlock G5
Presidio County, Texas

Dear ir. Knoxi

Reference is nmade to youwr letter, dated June 1, 1957,
to the ¢aptioned Applicant advising that the application should
be withdrawn if the information required could not be submitted
within thirty days. ,

We would appreciate receiving your recommendation
regarding the closing of this docket in the event you have
received no reply from the Applicant.

Sincerely yours,

W. S. Martin
ACTING Chairmen, Operating Comma/ WE)
APPROVED:

P. F. Yopes é@

Tember, Dureau of Tines

N. E. Nelson.
R AV
Member, Geological Survey -

FMMurphy/gla/izm 8-7-57
cc to: ‘Mr. Murphy :
' Admr.'s Reading File
Operating Committee .
THKiilsgaard, 522}

8623





lir. Roger Butler, Vice-President
' Trans-Pécos. Ifinerals, Inc..

Robstown, Texas _

- Dea,r hr. Butlew }

B cet mm Cm.(:om.(

1y

. :‘: W . . ‘

UNlTED STATES wm“? “ *(
¥

nh.; 3 U'bl'

DEPARTMENT OF THE lNTERTOR PUMEA"

1

: DEFENSE MINERALS EXPLORATION ADMINI Tﬁg@vgsﬁ JUN 1;( 19%. ,
: LXXLXX \ @@@F 1
’——"“-—”

Ox 25 D C | DA’\S\E i ﬂ-\n M\V,é

o JO‘piin, ms_soum

dJune L4, 1957

Box 191

Re: - DMEA-4610(uranium)
- - .Section 71, Hlk, G-5 -
- Presidio County, Texas -

Wlth reference to your {Larch lh letter and the A.E.C.

' report, copies were made and sent to the Washington Office of DMEA
to supplement the above-cited application. The reports you mentionaed

would be sent from time to time on the experiment you were preparing
to conduct have not been received. Therefore, DMEA has requested me
to advise you that. it does not hold a.ppl:.cations in a.beya.nce for inw

: definlte pemods.

: If, within 30 days from the date of this letter, you carmot B

submit all the information required in Washington. for an appraisal of
" ‘the merits of your application, I suggest that you should formally
. request its withdrawal. Then you could subm:.t a new appllcatlon when
-the required mformat.lon is avallable.

| Slncerely yours,'

ceK/3a - - .Clinton C. Knox'

Executive Officer
DMEA Field Team, Region IV

i:x 'S, Denver
R & A0 f£ile





‘D{EA Form 7
(12-56)

. Gwecutive Officer : =

- Jopling ¥iscourd

. . ) ) OFFICIAL FILE COPY
. ) ’ ‘ Date Surname Code
: ' 700

700
130

JUN -6 1957

: L 4 100
tr, Clinton Co Knox | 2o | 5
700

DDA Pield Tean, Rogion IV
Roon 303, Post Office Bullding

‘Pet  Docliet Yo. DITA-LEI0 (Uranium)
7 Trang-Pecos Hnerals, Inc.

. Soctien 71, Dlock =5 :
Presidio County, “oxas

Dea 1ir, Knoxs

You forvarded a copy of the Applicant's lottor, dated
tarch 1, 1957, addrozsed o you, wherein it is stated that
addisional werd: was heing done on the subjeet properiy and tle

“rosulse would be reported from timé o time within e peried of

sir monhs. lowever, wo have recoived ro copy of your response
%0 ¢hat levter. .

Tt 48 susgested that you write the Anplicant advicing
shat wo prefer aot 1o hold applications in abeyance far indefinite
poriods. If the Applicant cannoct eubmiy the information recuired
to process tho subject application within s roasonsble tirme, it
chould withdraw the applieation and submit a new one whan the
required information is available.

Sincerely youws,
George C. Selfridge
Chairman, Operating Gmﬁﬁ%&@

I 3 AR
Frank D. Laumb 6457

inpebiog o rpmnre e L T Tiname e cc tor Admr.'s Reading File
H&‘M » ﬁ‘lmeau 0?. tiineg ‘ Operating Committee

Thor H. Kiilsgaard / THKiilsgaard, Rm. 522k
s P ey Sya FMMurphy, Code 700
flerbor, Goolopical Survoy < PRy 1 |

8623
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~ March 1k, 1957

‘,.

Yalted Statcs Department of Interior
OMEA Field Team chion Four

P. O, Box U431

Joplin, Hissouri

.,.-4&.

'A'rmnon; Mr. Cl!nton C. Knox.
| ‘Rer [DMEA L610
Dear Mr. Knoxs '

«ncloszd is a report from Nr. James o, Aluaon, Geologist, United
-States Atomic Energy Commission.

In view of his suggestions, and in view of the fact that Mr. Jood : “
{s now in the processing of asgembling and moving equipment into ' ‘
the location in order to cenduct the experiment suggested by Mr.

~ Allison, please retain this cmse upon your dochet and we will re-

port from time to time within thc next six months the progress
made with this proJect. .

Yours very truly,

TRANS-PECOS MINERALS, INC,

W
By O LA FiLk AR ‘t
| | - ROGER BUTLER nffmk o
" L - SR »;Ef;wr TR A
| RBjes ‘ | | i

Enc.

’@/7






Amuic ENERGY COMMISSION

ALSUERAE BRANCH, DENYER AREA OFFiCE
P.0. Box 5008, STATion C

ALBUGUERGUE, NEW MEXICO

w nerLy nren vo: ABO sV ‘ t _ i

. Rl e
leoh..-B, 1957 ’ h - ,j,",u‘/':f\“';'"‘h
: WA 20 ’

Trans-Pecos Minerals
¢/o Mr. Herman Woed
809 East Main )
Robgtowm, Texas i ﬁ

Gentlemen: b

I have completed the rsdiomstric uny on the sample taken fram
Section 71, Block 0-5, D& FR Survey, and the results are as
followe:

Saxgle Yo. Type Radiematric

P=41484 Select 0.19

This sample was selected from a sons 3 feet from the surface and had
a 2-inch thickmess showing yellow secondary urenium mineralisatiom
and the highest redicactivity of this property. 7The host rock is a
white- to cream-celored tuff with a bemtordtic seam having the
mineralisation,

The above-mentioned sample will be sent to Denver) Colerade for a
chemical assay and the results ferwarded to you, It is
that it will be about two months befexre the results are reaosived,

The drillimg of several holes in the immediate arez of this ansmaly,
.28 we digcussed at the time of the examimation of the proparty, should
prove or disprove the value of thip prespect,

o Kfiemudwuyonmmfm,phuofs@lm&@@mﬂ
G USe

-

Sincerely yours,

Jamns W, Alliﬁm, M&E&Q@

it ppd ¥ erugr vt ENTITNSTAL e o A ey aes e R A | ate






, UNITED STATES | . 5
DEPARTMENT OF THE INTERIQR®
DEFENSE MINERALS EXPLORATION ADMINIS%'!JA#IOIV;S +

Box 43
" Joplin, Missouri

Mérch 11, 1957

' =
Mr. George C. Selfridge, Chairman
DMEA Operating Committee
Washington 25, D. C.

Re: Docket No. DMEA-4610(Uranium)
Trans-Pecos Minerals, Inc.
Section 71, Block G-5
Presidio County, Texas

Dear Mr. Selfridge:

This is in reply to your March 1 letter regarding the subject
applicatione.

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 additienal
information promised in his January 19 letter yet for possibly a month
until some data expected from the AEC men, said to be working on that
prospect, becomes available through their Albuquerque office. . Butler
was much more seriously concerned, however, with the undue delay in render-
ing a decision on this company's applicdation on the Hazel copper mine,
Cuberson County, Texas, DMEA-~44,76. 1 assured him that every effort was
being made to submit the joint Field Team report and recommendations to
you as soon as possible. I hope this can be done by March'20.

During 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. : :

/Vai‘:@

' Wuféjcézéf/ ,44,,,%,7« ,/g;?,;’ Sincerely yours,

g

/ Z%?c{o”ﬂ Fhics /é%;ﬁ %’4‘77‘%{ M@ %41/
' / . Clinton C. Knox
_ Executive Officer, DMEA
cc: DMEA Op. Com. Field Team, Reég. IV
King,USGS,Denver f

4610 Eile





DMEA Form 7 ‘

(12-56)

MAR -1 1957
itre al‘iﬂt@n Ce $nox
Executive Cfiicer
DEA Field Team, Region IV
Bureau of ifines
Pe U, EQX-&Bl'
doplin, iiissouri

Tie: Docket To. &

, 700

OFFICIAL FILE COPY

Date Surname Code
E 7 22 AR
Wt | Licheode 700
3/ / /30 |”
/ )0 |
4 %Z% /00
Al e’ ij*é
[ 760

=636 (Granium)

Trans~Pecos Hinerals, Ine, -
fection 71, Dlock Ce5
PresidioCounty, Texas

Dear ir. Knoxs

Action on the above-roferenced applicaticn is pending
recept of the additicnal information promised by the Applicant in

its letter of Janvary 19, 1957.

iie prefer not to hold applicaticnc in abeyance far
indefinite perlods; thereforo, A the Applicant hos not submitted
the additional inforation to your office, we suggest that you
- incguirve as o the approximate date it will be submitted.

Sincerely yours,

George C. Qelfridge

. - Chairman, Uperating Gomi%eé\“‘) '

B ROVED:

FMMurphy/izm 2-28-57

Frank D. Lamb ; gi) cc to:

kember, Bureau of lines \

N. E. Nelson M‘)

Terber, Geological curvey

Mr. Murphy‘

Admr,.'s Reading File
Operating Committee
THKiilsgaard, 522}
JKratchman, AEC

8623
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¢
UNlTED STATES ‘
DEPARTMENT OF THE lNTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION
WASHINGTON 25, D.C.

January 2L, 1957

"'mns—“?aaaa ‘inerals, Inc. Subject-.‘z‘ MEA-LE1C
o, 0. Box 1‘?1 '
Robstowm, Toxas
Geatlemen

"~ Your _applic,at';ion‘ for exploration assistance, dated

Jermary 19, 1957  submitted to our office at  Joplin,
has been assigned Docket Number .U“M}uh@.@ Vand referred to the

" sare ond Misesllenceus Uetals Division in the Washington office.
Kindly identify all future cdrrespondence relating to your

appl'ication by this Docket Number.

Sincerely yours,

(Sgd) Alizn S. Dakan
Allen S. Dakan,'Director
Operations Control and
Statistics Division
Copy . to:
Region IV, Joplin, Ucsourd

% 700 ' ..
de 7 TP LS ES, /’r?(/j%wf P79

6816
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