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racstion and Agnessdibility
Yne npen covercsd in this rerort lies partly within the
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G, B, Blehesy 60 Lz s huasdecoriaesd, all westher roud
whleh vorries a larse volusme of dfast-iest tr*fgla $heaushout
the year. Hew Fexlco sbrte road B2, sn unewrfsesd bulb well
psintained rosd, forsms dho wesbern boundery of the area

“here sy tuo other umpayed rosds luto the osres. imlive

ztaté 2 thess sre pooprly meintained ond freguentily 1w
Ly subomobile. One of these la the rozd waleh goos no L haned
srom Mopdalens nlong the vestern adge of the ares muapred o
the boun of Eiley: the other connects the Three ¥lle and Dewr
rings renches in the northern part of the area with state

roat Sl



uagdalena 45 the westayn terminus of s twenty-elsit mile
Atchizon, Poneka and Uanbts Fo Hailroad branch line which
orizinates s Secorrt. The hrench line wwe bulld during
the astive dnye of the Pagdelens nining dlstrict for the

wyernae of ironaso rﬁin; are to aneliers ln Dogarrs or mor

spryived srlaorily ss s

iy sanbter fov o large catile grazing o

. . - vy o & L 3 . o 2
oo town., A% srogont fhere are LwD
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alens withel hondle Linber oub from the
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ing industyy
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of the region.

iuregse onl feove

»
P

The geelogio investismtion of the sres included in 3

Hining Matrict wan

¥orthern Yxtension of tha
copioatad with a ﬁa&l ohjective In mind. Ffirstly 1% wae
dopired to sitenst n corrslabtion betyesn the Tertinsyy voloonle
sogquenns ol the § :um;*ci;ﬂﬂrh mining dalgtriet and th "rﬁrmt.:r:,r
valespie peguence of the Dabil Heunbaine 1o the norihwesi.
Seoondly 10 ueg bPellowsd Lhal 4 qﬁﬁ 1led investisation c&f tha
goelosy sizghl cast Boke 1igkt om the reoseibilities of further
A egoverios of ore todles ngjneent to the mindng distrlet,
#tald work wne begen in the spring of 1254 snd continmed
intermitiently through the fallowing summer and £al1 with
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the greater portion of the work Delng dene durdng the susmor,
Peld mepsurements were mrde with a Brunton Focket Uromeld

amd the flald dots rlobied on vertleal aorisl pholograch

having & sesle of aoororimetely two niles to the inch. Thege
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“lewsablana pange fron 6800 feot nleng ju Jense Uresis 0

% Rt
maxizum slevations of FEO0 - 7200 feel at Aranite Souninin
and in the southern gnd of the Dear sountaina,  Faxdoum

sresxinately 1000 feot xnd tho aversss

&

ta;uﬁ-wvhic relief 1 zp

&
o
R

crorinotely holf ss grest. e tonorrank

%Y . o, 3, F3 | L
neturs of the aves which iz of the Besein mnd,

by

s54nr of block-fauvlied and tilted parallel

thirby dagrees and SOT9 APs COMEOR etk on the faulted sides
and the 4ln slone siden of the mountains, Orenite Fountaln
and the other femtures are ssparsted from the main ¥ngdalena

rangs by the northeant trending valley which connects the

wl



s iremigny ST

Plaine of San Augustin with the Snake Zanch Plats.

“he present surface ﬂhéws evidence of at least four
rerisds of uplift and erosion. The earlisst ercelon surface
is represented only by scottered remnsnte vhich include the
tops of Granite Mountaln znd the Besr Mountzins. A sbcond
uplift s indiecsted by the surface outlined by the tons of
the nille vhich form the eastern border of the ares znd terrace

»

P o e s g 3- - "
romnznbs oa the mountain sloves. & Ghird oroslonsl surfsce is

Torszad by the pedivents and a luvium apround Yountain
and throughout the srea. Tho mos?t racent uplift is represented
by arroyos cud in the alluviws. A more debniled stuwdy of the

topography and »iywslos revesl the presence of

's;_"t
: ERERAY L ight
The erosion surfaces deszribed ﬁbave were racosmloed
and shudled in considersble deball by Louzhlin and Yosclumann
{(1342). It is poawsible that these surfaces wore produced by

local lowering of bage level znd ¢limatic chenges rather than

“here are no perennial streams in the ares. ¥ells an
sankg which colleet runofl from snow and rain.are the only
goureas of water. Fhe area ie drained by La Jengze (resk,
wﬁicb originates in the fellina Mouatains some fifteen miles
northwest of Magdalenny La Jenzg [reck flows acrogs the ares
in en sasternly direection, passing to the north of franlte
Nountain and turns northssstward across tha Snzke Hanch Platas
to join the Rlo Salado, which in turn drains inte the Rio
trande z fow miles north of tocorrs, Tridutaries of La Jenze
Creek may be divide& into three general typer. First are the

-5
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aﬁreyua in the alluvius which have no apparent structural control.
Sécand‘areith@ generally northesouth trending drains which soeupy
Tault valleys or troﬁgha. ‘he third type are remnants of an
older pre-uﬁlift drainage pattern'which hewve become eﬁtrenahad
and have a crosse~cubtting relation to the present siructure,

Prains of the la type trend easte=west and are most

prominent along the ezstern edge of the cres vhere they hove

cut several wabergaps throuwgh the hills vhich sevarate the

arez from the Sneke fanch ¥latsy 4f the term waterzer can be

operly apnlied to featurss carved by streams which so seldom

st

contaln water,

o P g o1 Rk
Plors snd Fpuns

7

i
The north Fagdalenz aves is located in the Upper Sonoran
life mone. The ziluvium covered flsts sre characterized by prickly

pesr mnd Cholla caclus and the Yucea plant or Spanish Rayonet

trd

along with swaller desert type plants, The largest $rees in the
area are the pinyon or mut pire and juniper, both of which szeldom
oxceed fifteen feet in heighﬁ. Although ithe trees are not large
ensugh to be of interest to the lumbering industry they are of
loeal importance as a source of Tlrewood and fence postas.
Seattered patches of grass, ineluding the short bluestem or
buffale srass, provide grazing for a limited cuantity of live-
stock,

That part of the area which i¢ ineluded 4in the  Cibola

Hatlonal Forest is alsc a state game preserve, well populated

-l



by & varlety of wildlife. Deer sre mumerous and smaller
pene animsls ineluding Jeekrsbbits an’ cobtontall robiits
ape shundond throughout zha aren, Sround scuirrels and other
swell Durrowing nomealo, 231 kuown callec*iva 1y &n the mnu£h~

want as oephers, ore very common.  The sbundsnes of small

‘(

sapmalizn 1ife has sttraetéd n veried and inberesting enserbly

of predatory biprd Iife. Bedtailed zpng polden hnwis are

s by thelr brillint slun ponley-fased ovis

sre casselally mamerovs Just wesh of franite Hountaln whars

P T TN i 1 o an My g e gy, . . Y . D, S | s g e s
shay fnledy the sbendone sine workings end deep proppoct

3

p
wd e
R A

I

N . g g A, s e - -
enslen vre Lo be Ffonad iIn the sxbrome

slevobionn of bhe wpeaw whers they neet on Lhe most Inncoogrible

.'s.;_: “,-vf'.’»‘
A A

B plimete of ths sres 1w famous for e oildness nnd.

by i ERe

} extrome Lemporsbures are encouatered only in midesummer ond

midesdintor. meing sidesemmer the wnpleasant effecta of

are wonally esncelled ap grently relleved

r and provalent breoses, Bsinfsll is
angentrabed durdrng o m§nths of July snd sagueed sod at Lhsd
time deily showers of shortd duratisn aleng with occasional
eloud bursie nay be expocted durlng the altermoons. hzinfall
during the summer of 1954 was unusually heavy and considernbly
hampersl fi@l& work by meking mueh of the sres inacecssibla

Ly aunkompoblile.




Provious dork

Tmping thelr inveotigatlon of the Mogdelena mining disirict,

anlin and &. Foa K&%chmann raconnoliered the sres of
Lala popord end coswendod in their Lu“nr*(Lsaﬁ:;ia and Fosnehoenn,
1845) %ﬂf gertaln vniie rresent in the minlng dictriet extenied
(o the norih and west beyend the distrist, The ares has Loen

. A s & Fl s . ", . e iy
srbennivaly srovneebed, ?srs For nilver and sgnin for lesd-eine

%?Qﬁiﬁ?iﬁﬂihﬂamti'?fbﬁﬂ;ﬁ'%hﬂﬁﬁﬂi%

$ oymnps Doz uraniume  The yooke of the aves have pol boen

g
R
bl

wpevisusly difTerentisted and no detoiled goology of the aren

o

non boon oubllishod.

The Puertecito guadrangle, which ;oins the north
Magdzlena ares on the north, was invest;"ated by Tonking (1952),
but the results of that invesiigation have not been published.
That part of thé Puertecito.quadrangle which is located along the
Rio Salado wes investigated by D. F. Winchester in iQQO._-His
report was published in U, 8. Geologicai Survey Bulletin No. 716;
1522, under the title of ¥The Geology of the Alamoso Creek Valley".

Alamoso Creek ig now known as $he Rio Salado.
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 Geology

he peologlo forpations exposed 1n the north Fegdalena

srovns ~ extrusive prd intrusive ignsous

e

spos aomprlse te sain

. o Bom By ek . 3 (5w s A z
wepin of Tertlory aned and cneencalidated sodimenty of

fmeburangy ond Leoend cagipents pldor Shan fusteoraery
noare heen T two oloces -- gretoceonn{?)

B ooyt s Ay
oo on B0

s
RSt NTs

secirentsyy Booxs

n 2 - !
peataceons (1) srndsione .
v, %oy o . . k E ¢ o Flawi i £ H
fm the wost side of Grenibe Pountaln Laore i3 an exposure

fum erained, WEf to

atzhty sores of med

tight beoun masslve aandatena. The axposure is on the bauz@
Pebwern the ares covored by the vasdalena Bintng Jlsiriet kap
{Loughlin and Zoschuann, 1 1542} and the sres of tils ¥ ;mrt.

constdered the asndstone $o be of

probuble Torblary €. m sandatone cuterep lies beltwesn
exposures of graniie on the enst snd latite on the wosl,
hhoush the zebusl conbeoly are anyeped by pediment grovel,
the sandstone sppesrs to he ona or possibly two ,ﬁ@a}‘: blocks
included m the lztite, The irolated pwimén snd absence of
&iaﬁ:&n@uia&z&n@ fostures in $his wtarég;. malke 1t ix;s;wmémm ta
assign 3% to uny asfinite steatigraphis horizon. The atiitude

of the sandstone could not be determined.
e



It osm he ﬁtﬂtﬁd with notursnes only that the candstone 1w
older bthsn the enclosing latite, l.e, Kioeene or older. It
is, noweyer, lithologlenlly gigeindlar $o ony known ?érﬁiary
sadimantn in the sprroundirg reglon and in the s;imicn of the

revont writer iz not younger thin lretncaous.

 sectisn The ook is sess %o eonslel af & pooale
51 cuartz gralne which nye unlfows in sige and

sre  Origineliy the

w3 s A I R, T ;. Syt
ad ¢ R W sing, uul secerdory silica

s T
el 008 VLA e o W

by bae inolusien of gosnttarad daeh

sivdel increasse in frocussoy oulw

Y

ané ame most numerons st the conteel beolwesn individual

grains, Yo @ lesner extart the interstitial spaces hove been
£illed by = very fine mossle of secandary gueptr, in which

paned bhe prizinal texturs con be more panily seon.

canta Ye formetion

In khe narﬁhwe&t cornar of the morth ¥agdalena ares
peginning in the Hwi of sectlon T13 Mﬁa and extending
arproxinately two miles porthoanbuerd along a tributary of
la Jenze Uresk thers is a sedizentary exposure wilch igo here
sseigned to tanta Fe formation. The sedlzents apre exyosed

anly in the stream bed where it has aroded woneatl the

il



rvadiment oravel., The verticsl sxient of 2% W SELOMNTe ranses
from four to six fost apd it s seldom mors then ten feet wide.
‘he Yeds have no mesyursble Glp :nd sre @aliwvﬁd té be flst=lging
sr neszly so.  abemd thrse pilee Lo the north the Sunta Te
mavoged over o conzidershle sres of the Puertasite

dreresle end ie belleved o underile most of the epedinent

- + Fragi N Ty o - e £
wept of e Besr Bountsins {

ke L5 g oy 2. - ., s 3 ol e ol . i, S
fho Soola Fo ooulerse consistes of & Lomgrate of vebbles

and cobhles wp o four lnches in dlavebtep In & pebprixz of

P o R YL T s 1y, 2 T
ponely werted sendedons.  The pebiles aye ﬁl roundsd snd

ponbedn & verlety of ipnesusz pool iprez. Interbedded wi3h

2 g . X . nY s TR AT gy g, S -
the conslemerste sre irrsgvlsy thin (1 - 0 feet) lonses of
aflf ealored, fine-rreined buffeceous segdatens, The syxbtpon

aoubthern end of the outeres lz onmoosed aluesd entiyely of

-y Y . g 2 ye ]
sumiee. There i o lonse of sreeyr oundes

paber in diamebor width ameller zreains of reddish ausstz and

lemg in made wp of

aanll flekes of bilotiss
salts mngmler pumics fragments one hulf to one inch in dianeter
sementod together by o matpriz of waff colered silty material.

“he Ssnde Fe formstion im this pecilon of law Hexico 1w

¥isesne or Plloeene in age (Tonking,

5

aongidered $o e u

1552).

ipmatornayy sediments

The unconsolideted dunternery end Hecent sediments may

wl Lo



Y

be meparated into four tynes -~ - talus) pedizont gravell

alluviam and recent stream decositse. Adluvlum snd podingnt

sravel dennalbs are by for the most nuwerous anl the volume

of Lolus and recent siream deccoits lg by comparison neglizivle.
The rrinary osrvose of this Livestlgntlon wes to differentiste
znd corvalzie the volernio rocka 8f She syon and ther e in

the mapsing o detnlled sobdivizion of the unconselidaind

R i 0 A n 3 I y b 4 § n %
sedinents was nob rede.  Only alluviue snd sedlpent gravel

The material ne

veddimont grovel iz essentially
the same as bhe alivvive. ¥xeept in those plsces shere s

nodlment eurfacs s sxnosad beaenth Bhe greavel 1t 45 not

>

he bwoel  Deseulls of balus

]
Lo
53
or
15
o
e
js
[
£33
Tate
ey
s
[}
i
i
&
&
ok
il

wupsible 4

e

sre Pound Lm‘mutw the sieener olo; &9 nnd penedph of

"
o B
wmlar

frosments whlal havs berp noved by orovity frem $he sloses © ﬁW@. :
“he regent siresm decosits conslst of wund to boulder sinze
petorisl =nd are restricted to the bed of La Jenge Oreek znd
itz larger tribuelaries,

aAlluvionm i fcs:m:i throughout the ares at all bud the
highest elevstisns, It probubly reaches the .ﬁﬁl’ﬂ&tﬂ@@ thickness
along e . Highwsy B30 which ls in & down-faplted ares, The
alluvial materizl ranges in particle olne from sand Lo douldey
znd renresents all degreoes of roundness. It conbalng
representntiven of 21l the known rosks of the surrounding ares
as well as meny which have not heen recognired in the viclnity,

In sowe plzces the alluvium 1s Toushly stratified bub for the

-} B



most part it is unsorted. It rests sneonformedly on the

tilted a2nd foldsd voloznie seguence,

Tartinry Bxtrusive Rocks

The greatest bulk of the rocks exposed In the north

Vardnlenn nres are ancesites, lsdites snd rhyolibes of

""’LJ‘

OV

”bmﬁixrr soe which reach a pinlsum bhickness of 2EOO te INU

fect. 4t no nlees in bthe , &m the bose of the

z eomnlote sxpogure

volemnie seqguonce oxpogsd

af any unit within the seguence, The tolsnd thlcknesns thare-

fu

fore probobly cxceeds the ninlmm figure by >t least sovers
hundred feet, The Tertlary wolcznies heve been differentisted
into four units all but the youngest of which have heen
sorrelated with the volesnies of the Mapdalena mining districh
and the unit names pronosed by Loughlin and Ros sehmanh (1942) are
used in this report,

of the ten Tertiary extrusive mnits reported from the
mining distriet (Longhlin and Xoschwann, 1843) only three
heve bern recosnized in its northern extension, These
reprogent both the older and younger seguence. loughlin
and Foschmann in their invsstiestion of the mining distriet (1942)
found thst the youngest sedimentary Formation arderlying
the volcanies is the ibe formstion of upper Permian age.
Yo more precise evidence for datiﬁg was found and thn‘#blaanias

were mapyed as Tertimry (1) in age. In the north Megdalena

-13-



aros the bage of the voloanle sequence 1s not ewposed, neither
iz 1% in contaet with any $$diu£ﬁ$ﬁry {other then Guubarnery
ani necont) formatlon of kmowa age. In order %o gotablish the
age of the woleohnles 1% hns heon tegessory to sexrch for
evtiencn outeids the ares. Vhe uriter hss gorrelsted the
voicanigs of the n&r L Wpelmlenn ares with (he Detild Formabion
of the Pnertecite guodrengle wbich jolns 10 on tae north. In .

the ruertseits cpsdrensle the Detll formatlon hes been xeo srbed

o ovorlie unconformebly the Bres formation of w

bo vacens (1) nee whleh in torn disconforsebly overlles $he

ppper Grebaopous nesoverde formction {Venking, 1980).  Tonking

ploo roports inber-tounglng v

sear Miscene snd Fliosens. In light of thig evidence

the Terticry ase of the volesnigs appeurs to be vell estoblished
and in the eplnlon of thie w?ltﬁf thave $a no longor need to affix
she (1) sroviously used in referring to them. . thoush thers

sre wnconfornittes within the voleanis seunence these ore

pelioved bo renpesent tockonle ﬂaﬁivitylaf ralatively short
dupstion rether bhon extonded perieds of erasion and the

ardong unibs of the secuence &x@ econsidersd Sherefore Lo he

of aporverxinmately thoowme 24f.

The oldest menmber of the ?arﬁiary~valeania segnenas which

is oxposed in the north Hagdalens ares is the upper latite,

~14



It outerops in the low hills north of Negdalena from Granite
¥ountein on the sast to about fwo ﬁ;les west of town. Iorth
of Granite Mountain 1t makes up the whole of Niprle Mountaln
2nd is present in a narrowvﬁiscontinuaus line of outerons
alongz the eastern edge ofvihe area into the Puertecito
guadrangle, |

the bose of the latite is not exposed within the ares. On

the east slope of Cranite Mountaln, just east of the ares

wped, it overlies the lower andesite in conformaoble contact

LS

snd on Stendel ridge to the south 1t lies unconformably on the

In the Puertecito guadrangle the corresponding Sperrs member

of the Datil formstion rests unconforma®ly on the Rzeca formaitiomn.
¢n the east slope of Cranite kountaln Loughlin and Xoschmann

‘report a thickuness of 1200 feet for the upper latite, Ab

Wiprle Mountain there 1s 900 to 1000 feet of egzlomeritic

latite exposed énd caleulationg on the west slope give a thickness

of 1800 feet, although the latter figure may be exagzerated by

concezaled faulting. The thickness of agalomeritic faqias

yaries tremendously and its thickness cannot be serliously

considered in arriving at = figure for the unit as a wholé.,

sbout btwo miles porth-west of Mipple Mounbain the totzl thickness

of the zgglomerate is approximately fifteen feet and elsewhere

4in the area it is present only in 1301##@& lenses of amall

extent, Ealcuiatians baaeé cn exyosure# wast of Granite Mountaln

indicate a thickness of 1000 to 1200 feet; which appears to be

-1 G



reasonably accurabe.

Lithologically the upper latite consists of flows,
sgolomerstes and nossibly tuff. Agslomerate is used here to
describe a rcék‘which consiste largely of a fragrentary maberial
enclosed in flow pateriel which ia litheologically ldentical.

The azposuares suspected of belng tuff heve boen sltered to such

gn aybont thst the o ifivil toxrivnre cannot be debernined with

. A % T34 Fxl . P T | - - e
amny sf sgsurenge. The Tlow waberial prasants 2 varied
-~ - * . ” . . e .} -
annenpongae. In genersl it is ashanitie with sestiared pheno-
w vk 4

crvet s of white pdral Feldarar abaubd 406 nillineters

in dlewebor wakd ten por gent of the rock. The

e o o3 8t g e R . - ;
color vanges from -hitish sroy o o pale wurplich grey.  In oome

- S FURN VRGO s R o - - Jo0S E ) 4 o
PoOX g A pAerOSranlial Srouiiegs wﬁicg is compoged o

A

arthoclizse and = plasicelsse in aspproximately esusl perte,  The

sraing sre top emell to he positively

%3 - &

identified. The zmosh common sccesgory mineral e pele hrawn
biotite which is yresent in awounts of from five to ten per ceni.
Homatite ig present ns an altefatiea preduct of bdoth magnetlite
and Diotite. 9he common alieratlien products of the feldepar

are sericite znd enleite.

The agglemeritie material in the &rsnite Fountain = -
Hipple Fountaln ores ls cozmcwly nors ﬂrﬂ%nyri*lc thon ihe
pormel flows. Subhedral, resorbed ﬂhenocryﬁts of orthoclase
and pla ~ioalase make up ay much as 7D per cent of some spvcimenﬂ.
The whﬂnaaryﬁtﬁ eversge frem 1.5 to thyee millinmetern, although

loeally they nay be as large as seven milliﬂetern. and are



&

enalosed in a misrbgrﬁaular to glassy groundmans. “he color
ypnges Trom greenish grey to ninkiek grey; the former enpaed

by pale green sugite and eilorite safd the lattor by finely

k

S4noominabod hemetibe, (hllled frzements of the some materinl
panzing from nicrosconic size Lo ne mach g 2 fest znd & half
1g adrroter are bhickly inclodo «d cnd in geners 1 male up the

)

LT B PO 1 E FYL N I o gde & o N . — P Yoy
el of The rook.  In bhdn segiion wne weborist iz oo kighly

Wt E £ Ty, o 2 ey i 6 A & ke 2 el ume 1 pad en e ;
pibeead that idsmbil Apshion ol Vae 5'3?ig>;iﬁ-»:‘-l minerzls is very

PRt FY ™ b g - > : o+ 1A % o
sifrioult.  In tne looet allevsd speclpons She Feldspsr conglsbe
% maem P up 3 o X ] - e # e & A1 %% A w
torpely of o oporblitic tatorsrewtin of orthofiaze and nlhite—

A w ¥

I'4
Cmont oundont atosssory rinersl 1e

e od e g et T AR A% o e ¥ E .
an susibe waleh is soually she baob

sponeryed minersd ond in srosent in smocunte uwp o Sap ner conbe
Pae rained sgoyegeten af hersbile sond magnetile sra prasend

5 B

in what appesr S0 be replacesenits of biotite snd hormblende.
4 hipbite in very rars. Kesr the contact with the

averirsing chyelito porphysy 111 the soplomeritie lallie

Alomoridle and the

yeeomoss inereasingly quarbzese &
alatingiion bebwesn the Yuo cenoet be sleorly wede, 7This is

saed apnbact shout bwo wmiles novhheesh

wall illnstrated dn oh onp
of Hipple Hountain where iy redonl a$qlaw“ri%ic apneyr latile
passes grodually inbo tyrniosl rhyolite pOTphyTy over &
@kratigragki« Aistanee of abeut fifteen Took.

Reat of Sranite Mﬁmn%ain'ehara iz x grey sirepked fagles



of the latite whilch messsoosicslly rasowbles a welded tuidf.

In thin seotion sltepntion 42 so complete thnd litile aboul the

ariainal compesition or fexture cun B dptermined. Cutlines of

! feldspar chengoryats 1.5 ndllimedors In length have been replaced
3 Wy & fine~gpsined sgorognte of sericliie, eelelte and quartz,.

TR ke et i Ay iy ms B )/ e - X A P oy % = .
Tvarha vanetrates the Telds-ey outlilines 3n pmuch o pennar 5g

" s 4 eyt 2 A 2 P
formmed o serthitie intergrooth with the

it o 2o
altorsds  Iron oxide

snped on ke larger oxposurse plve

£
m&

not eaposed, caioulstion
5 thichmeogs of siizhily over dwe hundrod fseb. I% Iz not vary
1ikolr Shat bthe botal werdlesl subind erxozeds this flowe by

X Y . &
mera bhan ono huadred Sect,

rhyslite s separatsd frem the underlying

cupy 1o%its By 2 sill of rhyolite porphyry, which nmules 1%
Gifflault to aceurately doterming the relationship hetween
than, The sonfusion is further intenzified by the alfflenliy
in obialning accurate dip sud strike ressurements in oulorens

ﬁi af this tyre., In goneral the attitudes of the two units spleer




i

to be sonformable snd there 34 no syijencae 5? structursl features
which do not affeet both of thom in the same mamner. In the
soctharn nart of the Fuy dalona mintng disiriet the rayolite
rﬁﬁzé on bthe %ﬁ&&r&ying valesnics 1n an apperently conformabie

£3itude (Loughlin cnd Hoschosmn, 1942%. In the uertecito

suodpsngle mn erosion anriace without zrgouler dlssosrdsnce

fwfg:ﬁiyy} tg yoosorben between the penbers of ihe

*h?&ﬁﬁiﬁﬁ,whiﬂﬂ saprassond 1o the bandsd shyolite and
the newsr Labile {ronling, 1262},  In the nopib Bmadalons pros
Lhe Buwo unibe ore mot in genbact and 0o eviience hos been found

nnd

2o oithor gondivg or deny Paptdingte conclusion.

. " 3 e Y iy
p iabite inethae Oronite Foonbain

sl o the tenstive Ldentlild jeztion

pd mrovigusly the snnastene 1 now pensidered to be a

fond
4
5
£
w
o

flon lﬁcu of soms consiiarzbly older sadimend and not the

arodaed af iﬁﬁﬂfvﬂlaﬁniﬂ ergaion and depesition during Tertlary

hinmg.

The bended rhyslits extende noribwnrd into the Pusritoclilo
qusdrangle vhose 1% 1z dosignobed the Hells besa nerpey of the
mhil formation (Tunking, 193« 1t iz alego bellevsd to be
ot lenst in pert, scuivalent Yo the shreskad rhycllie of the
waber Danyon ares (¥nlish, 1952 53

"he sppearange of the banded rhyolite varies sonsiderably.

he color ronges from groy io raﬁ&iah'%rawn and the banding 36

Y-



the only consistent f&abufﬂ} he wnil consists credominantly
of flow material with a 11ttle welded tnxf which is
im&létinguiai =ble from the flow axcart on the wenthered
surfnce. In hend speeinen the typienl rhygl‘ta wonelsts of
an arhenitie dork crey to ?fi”idh h*oun matrix sont=ining

trrogaler bonds and strecks af lighter eolored materisl.

Cneancrysbe of wink srihoelsse sud clesv gaerte nbout one

see socbiersd throuwsbout in randonm

orlantoblen o mels tp oboud ten wep cend of the rack. The
1ighh eolored stresks yonge fres ohe zirteenth to one nungber
of o ineh in width end frowm one to eizht inches in Leesth

5 o ]
fenr inches, Loexlly,

whees bhe banding is peorly ﬁ@v@lm;@i,iﬁhﬁ rhyolite iz aiffiexlt
to diztinguish from Lhe upper lutite, on wenthered gurfaces
e bepds to sooerehbe slong the strasis, vomebines
spoducing bain alsbe messuring & sguere foot or morye sawl from
ane hwlf to onme insh thick. Ususlly tha bende or shresis are
jrrecmlar o rougnly straisht bul 1¢¢H13y thay are vory unvy  and
gantorteda

In thin sectien the rock conslsbe of seattered phenoerysts
of orihoclzse of ong willipeter dlameter mnd clear gusrde
anoub hﬁlf sg lerge 1 a2 mlorvo-gromalar to gleassy groundenses
of orthogluse snd suarty. The white bands zontsin more
;héancrys%ﬁ and probably wepresent erystal aoorogetes which
HOPO aiengmted daring the éztrnaien. wﬁlﬁ"bréwn'to'ﬂolarzaaa
hiotite 13 the major asscussory mineral asd fine pertia&am'of



segneblite and heratite ave disseminated thraughout,

oy snidgsiie

“he uppor sndesite la restricted lo the nerthuesiern

Ey

vart of the mapped arvea vhere 1t ounlerend over &n ored of

grpanimetely tuelve spuare wiles,  In contrast to the
andoriying volsondes 4% 3e relutively Flot lylng and wilie-

ER el e A e T T g b %t rad G g 5 b S
urbod by bao movenends whieh folded end $ilted the lower

4 Al .\ - IR -, %
pewl L areenrs o rost

i

 sn ppsondorsity of e proximntely

v srdeeite oxntends northeerd ints

$he Fuerbestito suzdrenzle whare 1, together wibh the overlying

"

Byonoia b ST 3 2 .5 £ o ey Tigre e .,
hen baen ddslipsbed Lhe La Jurs Peol nesber

af the Dsti) forration (Foniing, 1882). Ime to the flab-lying
shtitnde of the unilt its thickneps ls difficuli to detormine.
Worth of the Thraee Bile panel houze 1t iz expesed over the
sntirs southeastern slope of Zear Mountaslin which iﬂﬁiéﬂ%ﬂﬂ a
shlockness of ab lesst ono thousend feeb. Singe only the top
snd not the bettom of this undt is expousd, the tofrl thizkness
may e aanai&nrgﬁ&y greater,

ar andazite Tengsa from red tno groy

the color of bhe
but the vredomlsond eslor ls o byick red. Ib gorslabe
primapily of flove with included lrregilar langes of tuff and
sgaloneritie tuff, Although the anpesrabee yarips both

isterslly apd vertioally, acd the unit is composed of seversl

individual flows, it osnnot be separatsed into sappabls units,

-k
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ha flow meberizl tyrleslly is brick red or nuyplish colored
and.fiilu& with vesioles yauging from micreacople clze Lo

shras inohes in dlemeter. Nany of the yoasiclon are filled

with shalecdony, gon

h fhe g ’f’n& N e

T B
gitelie, woonekite

e S r-3
i g tolen of

iﬁ&ﬁ, mpe upusliy Filled

and the albered ferromsmesia

minerel mebo up aboud Lwendy pow esnd of the vool.

mnaen s st lesad one $hin flo w.a& donse grey andexite
sbout four fest thisk in the lowsr part of the undt., It ia
sopvhyritie in hand specla with rediish brews phenoorynis
ape millimeter in dlometor making wp nboub fifiﬁﬁﬁ.ﬁ@f cent of
vhe posit.  In thin secklon 3% im aistingulshed from the
voglonlar £lows by the zboenwe of the yesicles sud the =maller
glen of the mugibe crystals which nverege 0,2 1o 0.3 pillle

metors in clameter, The phenserysts are o fine sgyreznte of

hematite, 5&1&&%@, clay minerals and guartz, replacing whet

w2



WEE qusﬁklv mwpoysthens,

Tha uprernend mapt of $he upper andesits iz & dense

Slasey flow, brichk red ln color and seorlsceous at the top.

In bhin seciion the rook iw sorohyritic with vhenocrysie uf

“ite ore sililmster in dlnnpbor 1nymiﬂq ten nop cent of the

sinis anloved sl
with

ferrurdinous sxndstonc, Loy
shout twenky Tive per cent lurzer fragments iIn o fing grained

mabriz. Yhe loeger fragments seldow exeeed fen willinsbors
In thin acebion the meiriz consiets of sagnlar
ausite, glass and

bz

tars in dlanebor.

wing comcrice sbout five ner cent of the mabrix.

zng orihoglase

“he interstitisl spnces are £11led lewgely with eslalie. The

larger fracments have the sume cowposition as the andasite

flovws.

glivine Sassld

The youngest member of the volcenic seguenee in the north

53



pagdalena aroa $s the olivine basall wilel gnps the south ond
of the Dear Fountaina in the northwestern part of tha aresn,
T averiizs tha uprer sndesito in sppearant conformity. It is
the loast extenaiye of thy wplesnles 2nd the totel arenl

extent lz not more than helf a guners mite, The rrespent

suloropk are persly epocion remnants of & wers cxtenslive

Flow whleh poy DREVe 0RO QOVersd @ ERSs LaTEeT S SR . A

thimmann of £he unld is Fifbeen fonb which doon nod thioken
5 " a 'y g g . o & S - P .
nobfesbly vhen froeed por Phward oubhsidn the sren. Althongd

B
B Beok

thors 1u np way of

—_ o B wn el ., A 4 oot s/ T4 Ty
meep exeeadad o few Lens of fest, Fhe giivine paoeld

ahely Luo QoOrest,

Sinm Bo bhe coubhbwest pt an npgle of =
Ao o & . in
the Ay 1o ame to tilbing or %2

e elivine bosodd extends

af the La Jers P

we directly correlsted with any unit ip the lagdalens rining

5

shrict ot 1% oceupiss 2 5;'%rf¢,§i~?rr’vhi sogillon gorresnonding
i 3

I

50 that oscigned to the pink rhrnlite (Louzhlin and Touehnann,

1340%,  The laclusion of srulborn: fragnents of glasey W

soilesite in bthe baaal pard of Lthe bascld iﬁi&ﬂ&“&& that 14
devouited lomed ml,f falloing the anfesliba,

¥epnsoopionl 13 the ollivine basalt iz a dark grey, & 1ricsd
black, aphanitic rock wkich weuthers to a greyish brown,

vasieles which have been olongated In the direstion of flow

4:;31;‘#



snd range in éigu fron a:frécﬁiaa‘of an ineh to three inches
long and a guarter of an inch'yi&a zive 1t a zomewhint beaded
anpenpengs. In Lhin section the basall haé S miars-Opﬁitia
taxbnre srdd consiste of eighty per cent bytownilio-snorihils
fn lnthelike subhedpel erysbele 0.2 to 0.3 milliuelers in

iemdh . Olivise, in spnll gredne, D.2 willinsters snd

4 B s, F ¥4 * bl 3 "
BT ane millineter in dispeter orisinadly
: R S R X VU A oriy Y - : ;
conposed Tiftesn per cond of the roon. tedrd

1. o~ T
Tha pewns %

.
-

silldmeber or leps in diszmabor.
'ﬂrtib“" Intraslve Jocks

The Tertissy intrusive rocks in the north ¥agdslona ares
may he sepavated into three groups on the basls of age. The
oxidput Antrusive is ihe sill of phyolite corphyry which vas

intywiod bebvesn tho npper latibe 2ng the Sanded rhyolite.

ezt oldost is the poneopile. Uhey are not in gontoct withdn

A2

?

the srea oud i the amell monronite wtnck southwest of Uranite
sountain, Just sutulde the sres, the ﬁamzamiha gute the rhyolite
ey nyry. The monzenite 1s eud by dikes of lasvrsphyre and
while rhyulita which are ae#ai&araé tha youngest of the

intrusives. The latier two have noi been found in contaot

-l -



with sach other snd thelr relatlive nges ore unknowt. The
sugite zndesite is tenntively soncidered to be of the sume
are ng She monzonile, Hithin the sres 1t iz net in gontreh
with other indruslves but on Grenite Pountain Just oubsid
1he sres 1t te clearly inbrusmive inte the rhyolite PAPEDYIV .

“he nenes used here are bhose uged by Lourhlin and Yoscltoonn

sulens Hining fdetriet Besort (1942).

ralite Forshyry

e " s o P $
The Phyelite porchyey ls extensively prraeed slong the

”

CIN N " 5 P H % - e U
af the ares from Orenits Heustodsn an fhe souda

3

el -l % poemy e . - I
Lo n% tosah one aiie beyond fhe nerbhorn beundory of - bhy

9 A Y - oy B = g T & 3 o oy e E
T 1s the mond whisly dlstrivuted of the Tertlaxy pooks in

sindng distrist and idenbliesl rogl ceturs

extennively dn ihe Lamitar vpentaing rsoub twelve ‘ o Lo
the meat (Longhlin and Zoschienn, 1948} It dv also present
1n the south end of the water Canyon nren {Wxlish, 14953}).

A Grenits Mosnbuin the rhyoilte porshyry is sboub 1400 foeb

1hisk slbhough bhe toinl thigimess is not e woogod.  The undde

el

swapes and uncertalnty

s Lo thin $o tho west bud llmlted exg

ng o Lhe axact nalure of conboebo, which ore du pard Fauliod,
g0 nob vermib scoursie pensurspents,  (he aozborn post oxpoeure,
logated one and o helf siles ﬂ&mﬁhﬂﬁﬁﬁrﬂf Ehmaa ¥ile ranchy

iﬁ 3%& nundred feot thick tut the contacts obher Yhan frull
aahtaa%s aye coversd by alluvium‘an& $alus and the toisl

thickness may e sreator



The outcrops of rhyolite porplyry &re interpreted as
being parta of a large gill {ntrudsd along the.cuntaei between
the upper lgtite snd the bunded rhyolite. The one exposed
contaaﬁ hetween rhyaliﬁe cné underlying upper latlte is
intrusive and alteration in the top part of the latite --—
foldepar replétea by caicite snd the sddition of secondary quartz ——-
supporte this theory of emplecement. In the Eagdalens mining

atstricy snd the wabtor Gunyon ares the rhyolite porphyry is

conpidered intrusive {loughlin and Koschnani, pas2y Aalich,

witidn Lhe nerth Mepdaelens sTes to indigate the oricin of the
»
rhyolite porphyry, bub the evidenge from survounding aroas
F

lesyes the wriler no sholee but bo conuider 1t dntrusive.

L

oo attitude of the rhyolite porphyry 1o the same a8 that
of tue bended rhyolite and the latite. The feeb that it fas
ween folded and faulted by the same forces wvhich deformed t&ém
incicates thet i wen emplaced somebinme afler she extrusion of
the bended rhvelite and before the overlying upper sndesilbe,
uhich was not aftected b ihaae Porges. lmplacement of the
parphyrg;rtharefore, was nrovsbly the last syent during the
sariler period of vulcaniun or the first event followlng it.

‘mhe rhyolite porphyry is chapacteristicslly nlnkish-grey

in eolor and gen be distinguished from all the other volcanics

o Lind



Wy phmﬂaﬂ?gﬁ%ﬁ of olaar zlaesy quartz wialeh are puo bo three

Cpillisebers in dianebap wee £ive nillimeters o soacanional

specimeny =—= 200 form ahouk twanty per cent of the pock
Pink arhaselose up bo four B nillinslers in lenzth and

"1 Bintibe sre ke only ather milnepsls

neosoionnl flue

. PR N % LY . T iy in P el .,
peaasnizaiis sponicelliy. I conbtolns Sonse cupele ITs

Ly D L En_g in diamelor bolioved Lo be aoriied chilled

rook. In tbin section the grownds

wrle we ATy

fu

P " ek s
sLy per conb ade syrbhoois

+ oond

oy o 4 Eax: X T,
and five ooy Gonb

sa with orbhoclapo. 5@ yiotite Lo ow
whlte nnd fiﬁ?l?’miﬁmiﬁiﬁhﬁ”ﬁ hemstite i

shand BRe ZToniinatie nseovite =2 3,“¢&a oroon

TR o
w an
enlorite sre pronent i n slrode ¢ zoms of Lho quarstz

vReRoCTYsks huve ween siroined and glve & Biaxdsl pedtlve

poarioabely en

interfepence {igure with an sdal ang

CBOTOT e

yenzonits Htocks
The ponzenite s intruded along the sastern boundsry of

the srea in a nordh tronding bolt yhich 18 a little more than



R,

four miles long and contains seven stocks, which may

be connected at a shallow depth. The largest stock

ia loested o Ni s north of la Jenze oreek and cavmﬁa an ayes of
#Frraximzﬁely 195 seyes. The slignment of the stoeks eugrests
that ‘.&‘*fw hawe been intreded zlong o wojor foult zone and all
ariginabed from a COTION SOUTET. CShey sre nleo In zlismnent

mpmonite stocks in the oining Slstrict ohich form a

o buwo miles long.

FEAIS A T ~ K B P
inlipe the staghs of tawm
- . E & R € oo F
i L ownd 2, thowse of bhe norih B

ponkaln only monesnibe,

of

| i £ o v . s Fv L WS O ”
rolned.  the salar 1o medium grey vud LDooones dayie

B

sk gm a5 by -y . i ~ & P
n mine ceprsagas or the pereentege of malies Inoresses,

and Lo & realy trown

Shored surfoes..
Ia thin section the menzonite is fine grained == 0.5 to

5,95 millimeters -~ and has a hysldien orphic~grennler toxture.

The ehisf conatitcents are arthoclase ond plagioalsse of the

sltpoclaove-nnienine renge in sporenicsiely equal amourie,

n smounss of frow five to ten por cent Is the

o

o
]

&
| 2
g
£3
s

yrin$i>al'aaaaam$ry. ¥he muy g is freceently Puinned ond in
sing evual in sire %o the feldsserse Pale brosn blotite ond
magnetite are mext in importence and minute amounta of spatite
and zircon are present, The medium spained smberial pordh of
la Jonzs Creek diffors from the typical monsonite primsrily

in the pergentage of aea&éadry minersis. It has tie some

o rom



toxture with an avercge zrain size of 1.5 to Z.0 millimeters.

Auzlte, twenty per cent, and hiotite, five ver cent, are the

princlpel accessories,

Aapite Andsnite

ot ' A - oy - %
Mices of auslte ondesite intrude the wppor lotite in the
cropite Mountzin ares snd dilkes and bwo swall stooke introde

ar spdenibe in the soutbora ani of the Zesr Fountalns,

ween found in contzed with the other intrusives
cithin the ares, bubt on the orest of Lesulte E@u&t&in it is

intrusive into the rhyolite nor

g“,
1

sdyrry and is unpr&fcra ;gvnng
ot losgh thon the evrli@»tt of the imruai‘.veﬁ. The lergesh
intrusives =re Swo dikes, eseh zboud t&?;e quarters of o mile
long mnd - almost 100 feet wids, on the southesstern slope of
the Eear_ﬁbuﬁtaina. “he topogreply sugs aaby that there are
more dikes nresent benesth 2 cover of tslus although ﬁi‘zéaeﬁ BTG
not enposad.

tne oucdbte andesite, s madiun hmﬁm venthering arhanitie,
murnlish dark=grey voeck has seattered phonderysts of glaaﬁy
foldspsr one %o two millimeters in diam eter, In thin section
the rock has & microzranuler to glassy sroundmass zpnarently
somposed of plsglociase snd sugite. viltaon per sonk of the
rock is mbh_&éml vhenoerysts one millimeter or less in dlameter,
of which elghty per cent are sugibe snd the remsinder oligoclase-
m&eaim. -’Ehophiamnryatﬁ are :armn@d in elusters up to two

mllixebers in dismetor which accounts for thelr deceptively
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large =ppearance megascoplcally. TYowdery hematite forms halos
around the ohenocrysts and is sealtered thickly through the
rock. The only other recognizable mineral is a small guantity

of hormblende.

lampronayre dlkes

-

Yhe nawe lamprophyre is here zpulied to the numerous dlkes
of derkecolorad rogk whicn oecur throughout the area and are
aenznlly so fine grained as to defy positive identification

i

even with the peirozraphic mlcroscnie. Laamronhyre dikes
putting the ponzoniie prove that‘they ars younger than the
wonzonite, but thair zge in relatlen to the augite sndesite
and the white rhyolite have not been ésmeftained. In the
Granite Mountzin ares lmmprophyre and white rhyolite dilkes
frsgmenﬁiy oecur in close proximity, but they =are usuaily
paraliel and no cross=cubtting relationships have beon cbserved.
In genersl the dikes trend in a northerly direction bui to a
lesser exbent they are orientated in random positions with a
few approzching an east-west direction. The width of the dikes
seldom exceeds six fzet ond a fea are more than a thousand feet
in length. West of Graonite vomntain there are also a few sills
of the lamprephyre, but expostres of these are not large enough
ts be shown on the geologic nap.

Two types of lamprophyre may be distinguished megascopically.
One is a biack aphanitic rock which weathers to a rusty browni

the other is greenish grey and slightly porphyritic. In thin

Bl



‘section all the lomeponhyres possess sinllarities wileh Justify

ineleding Shem in Lhe sace elagsificntion, They consist of
Telty srowndmass of plugloclase lalls .92 milltmetors or Irass in

4.

with phenocryska of srnll sioe gorrrising sbont fen per

pent of the reck. Ome thin sectlon of 04 wrrochyre eonslsths

wsing lothe 0.2 milliinalers long with sugite
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naak Aiisyaikion

1 Cymmary, and Uorolasions

Tagk alboration in ihe parth Mopdaelens ares s wldogorond

w8 3% bales bhe form of

withouk

P

1% iz noi

irbrusion, for ox

lngioally Do expue

Tha rosl Comron SoUondbry minersls ard sericiio, salelile’

e

wnd hepatibe. The proporblous are verlsblie; bus In genepsl,
galelta predominnbag ovoer sapipite in the laklte, andesitesn,
lasprophyres and menzeniter and in the riyoliles, gpericitse i

sead shen oaleits, Shls Alasrdnubion lends sirong

e beli@f thot mosh of the socondary ealclbe iz 2n

Alghoush mech of the
poconiary eslolbe wae wnlounbiadly sepned affer solidifisaticn
af the rock, ealelis 1w alse & comnon lataimagmaﬁim winersl
{3pgers snd Kerr, 1242) and it is anite possible that much of
the feldspar altcration ocoured shile the materisl was atill

in o semi-molien stale.
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strocture

% . The § %:Mi lanz sres is located within the Oretscoons
3 and Senozonlc orogenic beita,‘wnich comprisne & relatively
| porraw zons extending from Al sake to the indes of Douih
- o mnd incluilng the Sorih amerioen coxiillers.  Whe
TaLLEDy Lounded
and separebed by sllaviunn £i1ted valleye, Simdler st pueture
snpdley (L05L) from southern and watiors
_ H
arhrona, seniral Hew hegico and norihers Hexleo,

g Donorsne Chihnsbua m:*ucwr;,l gysteon Lo uéaﬂ'l?‘?
tpeladed in the Hnsin snd Ss srovinee Ly physiographers.
seme confnualon has resulded by the uee of $he fwo terms - =

| Haein snd Gnpge provinge 1n g phystogrephy and Tesin ;
syutem in Hechonics. she fwo are ned SYRORYRG The atructure
of the secerd rrnges of ¥Few vexioo snd Arizens ¢iffers in ove
tsnorbant respred from the Lpue Deein snd pongs strnelure as
amaaribed by Gllbert (1958 Trow bhe Oreat Basin. ‘““u@ Basin
and penge stirueture is noY 'mmcisa‘;,mi wéth teneons seblivisyd
het 1n She ¥agdslens sres . which is $Sypleal af ihe ".‘:csmrm-

: Chlbushua sysbem, :t‘zaﬁlm.n@; and Biltlng was aecorpanied ov

alosely followsd by she sxbiusion of vast suentities of lava,.
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Pneonforsities

In tha norsh Sagzdelens area the Tertlery voleanice unlts
are sazarated into an older and & younse? sequence LY an
spzulor uncenformity.  The gontnct batween tho fwn seguences

ta not axposed, bub ?; io palatisnehins 32 clesrly lndicated by

. ; e s oo . NN £ 3 hens B} kS x fey?
the stroasturasl eabiern formed By bhelr componen nt units. The

and in mest smnoeuron ars nesrly

Eay
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eontalne sonbiercd Tro

Tinewsroined brownish-red sandstons which are apjavently

ndobone Pragueniz

derived frﬂm underlying sediments. The
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sre Eog smell snd altersd to be rosltiyely identified. They
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gegtlon of Jew Vexlen abny, Dhinle znd Hesaverd

the Fugyleclio gu

age, whioh in tura amhrlie the Tprer Cretacaous Yesaverde

formation, In x .8 h#anibe xountain ares »wughlin.ﬁn&
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Hoschimsan (1948} roport Shot the volesnles unconformebly
gverlie the Kaders limestone snd going soulhewestward through
the sinine ddstriet they overlic suecesslively the ﬁanﬂﬁa'
farmaéian and the Aba sancstons, There is therefore, sufficiont
recssn o helieve that the wolesnle sequence in the nafth

1y on ewdiments of an older

4 R v ks oy g, 4 o Tty e o St o
avon Lthoeugh the ldentity of thore sedlments lz unknownh.

1L do tho opinion of bho writer thot She soulnern part of

- ' i B o ¥ " 5wy g g Y &
spen 1s wnderlanin by Oerboniforouy lipentone gnd thsl the

@ cpiﬁiaﬁ is

Bezed on tha paouspilon thsV the pre~Verilary strustursd
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o
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The borded rhyoelite freguently sxhibite rarting along a
vertigal plane parallel to the atrike of ihe oulcrop and less
fracuenbly along o vertical plape perpendicular to the sirike,
“he Jeinting is not consistent throwhoud the ares. I sond
mberope 4t is vell developed snd in others 4s revesled ouly
by & bendeney of the rhyolite 3o wesbher in rectemmlsr blocks.
The Jointing is Delisved $0 B2 o ceused i by 41 mmkwa*z%c raraan

nrd o hé irestly relatsd to tha geformation of tha aresn,

Thers is alao a‘%aﬁ&&ncy'far'the rhyolite bo part ina

_direction parallel to the flow banding, but thils is apparently

a regult of the :aak texbure aaa’néa of externasl straps.

B £ T



e wronds

sracling wh

regent She nertk and af

they v

o M .mw et W e ..w.. =3 -5
...mm 51 &> o i £l - & k) &3 i o« .m
4 a4 ant -3 wf = e g ol am £e ]
< 3 ot Sq o wd ot 5 o Mm Al
|2 © wm Fal & wd =4 -y PES a3 [ o 5} T
-l + b ot L L3 g € E- G i “
] ** ﬁ £ 5 m. i £4 e wrk
SN TSR - S = S ¥ - g8 f
i M& %y mm« fq [ =) i L w“.
" % | [ 8 -
o @ 3 ow @ 20 3 8
: & & = e ] LE I
& " & G b 3 o B et
wird o e} " 3 e . £ &
L 3 4 s Wi 5 e WM
2 ) ot '
$§5 0 & i L T v . )
Lal £ = 5 8 P~
Jot 551 ot ¥ e 3
=& A a .
m Q 4 & . 2} -l Bt
BB o L B s 3 [ T
=3 wd £ 3 4% £ o] @i
o +3 et a & 5y £
2] ﬂw v - wd [ B
g ¥i - A% ] pes By 9 rm ¢
© 2 o G o £
w £ B I S ¥ -
5 i 2 & e 2 o - gk
R kS &5 4% L] B k¥ &
£ wr - £ &t ol P o
el ok s ] A By 5 ) o
N oM o i} @ £ o I
3 L ot -t o . 3¢ w» £ o a3
0 e B e 2 oo % b &% .
e G g g 23 Ly 4 wt AR 44 £t
| S T~ 5 i = i ) -0 ok
2 e s & L g - o om0 e
T & o i E A ] S B L g @ -
-2 £in 0 ) et e, . w < i &3 et L =]
& [+ fe L = & 3 3 EN 1 et o4
s wt a2 A 4 PSS £ $u et 1 o4 b
o i - 141 & < i 4 Lt ¥ w ey
= AR -t et g by £q [ o 3 [
Wk Ko w o 4] & mu =5 W il e nw P
o . 5 P i ] wpef Ao &
w , ¥ g . g0 2 o # S e
. . [ RS . fais
ooy i o * ar £l N %8 %% ww.
4 2] -3 o) ol LR e & = A @
£ ta & i 5 rd 54 ey it & £t
¥ & i o3 o b ) ] = Iy & 4
e o] ¥ % a7 ¥ ) e o« e %
Y ..,% ~ L & el gz T
4 P S 3 & 2 o ,
“ i o % 4 S BB
ﬂmw wm dma ﬂ.w w...w B & ©
Tt & o L% By e P 3 Al Y2 £ i
[ - - i fied -

T S ™

-

Krie

i

e,
A



apsraxinstoly novth 20 degraes esnt znd plunges to the seuth
a% = low angle. ?rﬁb&hiy the fold was syxmetrieal origin nnlly
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