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Figure 2. Geoleogy of the Water Jenyon Aref,
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GEOLOGY OF THi WATER CANYON ARiA, FAGDALZNA MOUNTAINS,
SCCORRO COUNTY, Naw MEXICC.
by
Pnilip Kalish

ABSTRAQT

The Water Canyon eree is in the east-centrel portion of the Mag-
delene Mountains, Socorro County, New Fexice about 16 miles west of
Socorro snd 12 miles southeast of hagdalena.

Tne Hegdalena Hounteins sre 8 short north-south trending, west-
ward tilted, bloek faulted mountain range typicel of mountaine found

in the Besin and Renge provinee. The Jater Canyon area represents a

portion of the muin range about 4 wiles long snd 2 to 4 wiles in
widith inte which Jater besn inecised.

catward tilted Corbomiferous sediments lie unconformably on =z

bosupent of Precambrien zreenstone end granite and are overlain by

3

00 Pont sequence of Tertiary tuffe, lavas,

I N R R AU :
rirriite 1o arndsriic,

ce of the lagdalens
fenge. Verticnl end noear vertlcel fesults with throws as gresi as

6000 Tost evidence tne adjustzent of fuult blocks to tensionel for-
ces wiich sre vresuned to have rseulted from the weskening of the
basement followins rewovel of lerge smounts of molten rock during the

period of Tertiary voleanic activity. The faulting, vhich was inlit~
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appears 4o have continued to the preseni.
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Lelent Foundsineg of leeorro Uounty, Kew Mexieo 16 niles west of

Sooarre 12 riles southsast of Vegdulena (£iz. 1). It lies with~

in: the boundaries of the dalens Divipion of the Jibols Hetionael
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ig three-folé: 1) to study the hitherto undifferentiated volcanis | Lo
rocks east of ine Jeter Canyon fauli; 2) to determine whet reletione-

ehip, if any, the Tertiary volcanic rocks in the ares bezr to thoze

in the kagdslens Hining District; 3) teo investipgate the structural ;
feétures>of the ores and their relationship te theose iﬁ other parts
of the Hagdalens hange.
The investigttion was begun in August 1951 end cerried on inter-
mittently from that time until the Pirat week of June 1992. In alll
08 days were épent in the field during which time approxizetely ten
square miles were mappeds The ares covered by the investigetion in-
cludes porticns of sess. 30 end 31, T33, k2d snd portions sf BECE. 1D

14, 22-27, >h~-36, T53, A5¥, Few iexico Base and leridisn.

yata obtained in the field vere plotted on vortiesl sir mhoto-

graphs tsken for the Boil conservetion Zorvice. The photegraphs were

of pather poor guelity and large veristions in seale bstween zdjacent

flight linss scupled with the cornlete absence of = Plight line cov-

ering ithe eres immediately weslt of sater len

von sharply curtailed

vice in slbuguerque, lew jlexico.

1

sipe snd strikes were taken with £ Drunton compess while thichk—

o

nesase of units wore obtained by pacing, aneroid baromstor, and
Brunton conpess used ag & hand level. No bench marke are present in
the mapped srea and elevations used in plotting cross sections were

obtsined by correcting ancroid barometer readings for diurnal ver-




jeutien. The baromeler was re&d.at the bench wark &% the School of

Vines in Soeorrc &t the beginning and end of sach field day.

Tonogranhy end Dreinsre

Sleveticome in the general region rengs from about 6000 fest at
the junction of water Canyon road ané U.3. Sighwey 60 to about 10,800
feet atop Scuth 3aldy two milss west-scuthwest of the southwestern
gcorner of the mapped srea. Topographic relief in the marped area is
about 1300 fset and vertical to near vertical ¢liffs and canyon walle
beund the volcanic arsa between water Canyon and South Canyon.

here are no nerennisl streens in the ares mavped, but dater

Cenyen and south Canyon, both of which head on South Beldy, carry of'f

excces rainfall and melted enows which are not absorbed by the elluy-

sum. North Fork Janvon and Coppsr Canyon, both of which are tributary
& ol 3 ¥

te Jater Sanyon, drain the arce eouth of Norih Baldy seversl miles

cnnracteristic

£ 3 2t 4 v wsr§F e by oy vy B e AL .
0f %he canyon walls in Jater Canvon and Jouth Cunyon. Higher slopes

mock rogs and scrub ozlk. Fondernsa

£ s L e N .
pine is by far the moslt conmon

with juniper, spruce
aspen end z few cottonwood tress slos present. 4 few Douglas fir (1)

are present in the southernxost portien of the arsa.

e




Climate
The climete of the region ie mild with extremes in t{emperature

oecurring only during ghort periods of the winter and summeY. The
rainy 8e280L extends through July and August end during thie time
‘some precipitation oBn be expected during the early afternoons Bovi—
ever, during the course of the field work rainfell did not ﬁxeeed

alf en hour in duration and nong ¥W&s heovy enough to delaoy work more
than a fow minutea. fnpwe, howevers ¢id curtail field work rather

goriously from late pecenter 1951 1o February 1952.

previous #ork

1ittle geologle work hae becn done in the Water Cenyon arcd.

gorden {1910, .d on the geology and ore depoeits of the vegdal-

ens Districy 1gdss & short nole on rining in the deter Denyon

+

Hs recognizec the

.nee of “zresnsions schiete® in the 8réd.

]

1618} reportec on the geourregnce of mangens
on the east slide pf dater Canych

the ore oooUrrencdd 3n soeveral of the tri
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Allen of the Kow kexicc Bursau of lNines whose helpful sugzeellons,
given during the course of the field work, helpad grestly in the pre~
paration of ilhis répsrt; to my wife who drefted the bage map; and to
Vr. Dehe Darter, Chief Gsologist of the Gulcrédo Fuel snd ircn Corp=
orstion, who kindly allowed the use of hig depariment's drafiing end

mieroscope eguipment and printing facilitien.

GEIOLOGY

Precamhrian Socks

The oldest rocke in the region are greenstone and granite of
pre-iiecissippien age. Loughlin and Kosechmann (1642) have assumed
them to bs Frecambrisn on the basis of thelr gtructural siwmlilarity to
Sreosmbrinn rocks elsewhsre in the state. Thelr asgurption appedre

4o be well founded end the rocks in guestion have bsen dated as

Precacbhrian in this pepsr.
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27 on the wast side of « intrusive

contaet with the. Precambhrian granite while on the gouth it appears to

in uncenformable contect with urboniferous sediments. Its ccetern




boundery ie, for the most pari, obsoured by alluvium but undoubtedly
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Irregular magnetite greins frow Ol to .02 mue 4n diemeter ore scel-
tersd throughout the section. L few sparse preine of orthoclese (1)
are seen in soue sectione end oriented chlorite and sericite flekes
peenr in the more gehietose varietiee,

The unil 18 probebly from 700 to $00 feet thick in the Water
Canyon &rea Waiie farther to the north Loughlin end Koschmenn (1542)
egtimete & thickness of 2000 feet,

Color bending, differencoe in ﬁchisﬁbaitys and locelly conglom-
erate-like nature jndicate thet the grecnetone is the metemorphic

product of what were probably aediments and perhepe locally tuffs gnd

leves.

pg Precembrisn granite j8 expssed in the

e ores where it is in feirly regular in-

reenctone. 1t forms the face of the Fag-

dolena Asngs from the mouth of Jater Canyon U

p 1o the norihern end

of the ; g -G ieint

ptained puff though slong the sagl-

ern edze of the range it se fine greined end assunds itz more nermel

<«

pink coleve In gt outcrope mepped the granite enpgiets of CORTED

grains of pink teo gray orthoelans and wicrocline &nd colorless guariz




with e 1ittle biotite. Microscopieally the granite consists of

coarse gralne ef.anhadraljto gubhedral érthoclaae with = 1little =i~

cracline and perthite renging in size from 2 4o 6 mn. anﬂ-qugrtﬁ

pooure both &8 Coarse, gtrained, and fractured anheéral graine and

X m?saim—like interstitiel grains whose &Veragse aize i1g about 1 =mn. .§
The latter type makes up about 155 of the rock. The cosrser qusriz

grains contain numeroue 1liguid inclusions. There is & smell smount

of biotite either partly or wholly sltered to chlerite and minor

emounte of magnetite. Generally the feldspars &re thoroughly ser-

jeitized but a few freeh graing are present.

The Garbonifercues sediments jnclude the Kelly limsstene of Kis=-

ieslopien age and the Sendie forpation tnd kaderas lime atone of Penn-

gylvanien age. 1hess forpetions wore mapped togetnsr for & number

()

oor guality of ine perial ohotogresbtic coverage

ST Y
of rezsonst i

yater Denvon nade accurate W spping difficuliy 27 the complex nature

Lo ghow on the scale of the snotopravne end at tivas too small fov
the scale of the final map; D) EZoV horirons whicn might allew sharp

distinctions belusen intraformational units wers 1seking in much of

N

nizable sng the following dssc riptions are bascd on such oulcropse

Graphiie-relly lizestone by ierrick (1604} and resamed the Kelly




limestone by Gordon (1907) after the town of Kelly, kew Hexiec.
Loughlin snd Koschwenn (1g42) repert a thickness of 90 to 135 feel
in the hegdslens District but the maxipum thicknese found in the
weter Cenyon eres is in tga fuckeye dine near the junetion of Coppsr
Canyon and water Cenycn where approximately 6% feet are sxroset.

Thie probably does not revresent & true tnicknese since bedding plene
faulls way either exaggerate or reduce the thicknees greatly. The
¥elly lirestone liee on the eroééﬁ surface of the graenstén@ or hes
been faulied againot it.

The Relly limestone is fine preined end generally gray to bluleh
gray in ecolor. It hae besn much eiliciried and locally recryetallizoet.
The sroy dolemitic ant silightly argillacecus norléow known as the
15 prowinent in the kagdalena gistriet bui could not
be recognized in the Jater Canyon Bred. The nelly limsalone has gen-

srally szrved zs the host rack Tor pese metel mineralization in the

egion &and this

describs the Perneylvanien rocks in the rvapdelens Hountelnz. whlle

usare veries scnewnat it is genera 211y used synonymouely with the
g ¥

(
et

e . P . 4 s - - PR . ;
Penneylvanizn eystoz in low NEXLCO. Loughliin and jloscnmann {1542)

&

~

report an average thieimoee oF &850 fen
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SANTT A LTIOn: Tne Seadie fermation wes f4rst descrived by

perrick (1%00) from exposurss of shale, lizestone and sandstonz in

~1Cm




the Sandie Kountzins of Rernalille County, Kew Mezico where it forme
the lower helf of the vegdalena Group.

The formetion 1s noorly exponed in the weter Cenyon srer where
34 lies wiil apparent conformity upon the Kelly limestone. it is
Qom?aaad primarily of lerk gray to pisclk, fiselle ghalez with thin
jpterbedded limesione gnd guertzite = rerbere. The shale i highly
Practured and zenorelly blesened or stained. Loughlin end Loschmenn
(1942) divide the sandie fermetien into B lower querizite membar,‘a
jower limesione mewber, 8 picdle gusrizite perber, & shale member, BR
urper limssione mepber and en upper quarizite pember. These unite are
not recosuizable in all sreas where the asndis formaiion is expoged

and only the shale snd up

~er limsstone mepher 8re recm:nlzable in the

jg cxpesed in the Jmter Qanven 28rif. the Formation Pecoues

. . ; s i
galcarcoug TOWELC the ton end grRCEE gpward into the overlying rauers

the Zandizn formation in Soeorro and 3ernelillo Gountiss.
 The yeders limestone Forna the large maiority of the outerob aYe8
of the Carboniferous pedimants. 1t 112 conformebly upon the Sandie

2 o

forpation Prom which 14 ig separated BY 2 gradually inereasing amounis

L




of limestone and decreaging smounts of shale., The exact line of
contact is somewhet arbitrary end any one of meveral 3 %o 7 fect
thick lenticular quertzite conglomerate beds right be coneidersd
a good contact as would the firot mazeive linmestone bed above the
zone of quartzits eonglomerate bods,.

The padera limestone is pgenerally & medium to massive bedded,
bluish grey, denss, fine greined limestone wiin 1nterbaddnd thin
ghaly lizestone wembers. In the masped ares it gharacteristically

contains irregular etresks and masces of vellow to gray chert which

neve been brouzht out inm sharp rolief by differentiel werthering.

[+
]

eur rear the botton of the

corpation and this slong with the thinner bedded nsture of the lime-

5

ur%cvbtdea

Seormien ege is present in parts of the

[

verdalerns digtvict {Loughlin and Coschwarn 1G42) eresion hes Terove

g e " My . - 4 3 . 1
sater Conyon areu.  [oWevar, the red atained

the wvnper

gnlin and foschmenn 1942).

they neve bgen in the




mhe Madera limestone is cverlain with proncunsed anguler uncon-

forrity in the Jeter lanyon eres b purple endesito; the pldest of

i}
&

Lying upon the raleoczelc pediments end Procembrian grecnetonse and
grenite with sherp anguler unconforrity is & geries of Tertiary efl-
fusive rocke which renge in cozposition from rhyclite to andea;te and
attains a thicknees in the imter Lenycn srez of about 4000 feet. The
series includee tuffe, flowse, and agglomerales whieh have, in part et
lecst, been correlatsd with the voleenic seguence described by Loughlin
end ropchrann (1942} in the xagdalene district. (Piz. 2

Ko compositionzl rattern of extrusive ackivity wee noted in the

gequencs of voloanic rocks. HOWEVATr, without full

centers of voleuninc activity the oxistsnes of such = pattern cennct

pe complately discountad.

s rocks

the voleonn

Y

w

sxpossd hers are the squivalont of leurhiin snd ¥ogeknonnte late serie
of volesnlose. Tuffs zre rathsr cowmon in the voleznic area to the
north but only twe tuff units, ons an the purple andesite and the other
in the manped arez. The

ger voleanic units guggerts

thet the onsst of voleanic activity was rather viclent end grew pro=

grecsively calmer.

15



The voleanic unite sre exposed sast of Weter Canyon where they
represent e downthrown fault block which is now in contact with Pre-
espbrisn, (erbonifercus, snd early Tertiary rocke exposed on the west
gide of the Jeter Janyon Fault.

The rogks have been nemed afler the eolors end textures which

n the field or in thin section.

e

characterize thelr mppearsnce eithsr

the wurple andesite ferme the busal voleoanie

unit 4m the Water Canven eres where it liee unconformebly upon upper

Zoschpann (1542) report thst

gistrict it lies upon Lbo szad-
further cvointing up

“he purple

=%

B . e
utoerop of on the eont

panned arsa and since aleo s+3 contacis with other Tertiary voleenic

1l




Purple indesite. Plagicclass (P) Strealed rhvelite. Tuff mermber
and horablende show sericitization shiow crystals chells (8) Pilled
and replucement by calcite with noenic quertz ().

2

Strecked rhyclite. Band specimen
ehowing lentieular sireakes in Ffine
grained groundrass with phenceryste
of quarts (Qj end feldspar (F)
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unite is always & fault coniact the exmct position cf the PRrple
sndesite in ihe volesnic seguence is nol known though ite positlion
above the radera limesione suggesis that it iz the oldsst of the
exposed voloenic unite. Sueh sn argument, however, logee wuch of
146 Pforee if the possibility of two or uore centsrs of eruption is
taken into account.
The purple andseite is goxposed exclusively of ©low unite in the

mapped eres though & short distence to the weslt it containg sone

course breceik. Fragments of red gilistone, undoubledly dertived {rom

P
I
i
2
o
bty
r)-
£
B
o

the 4o sandatons, are scatl sre¢ throughout the lower port

flow. Tne portieons of tae unit exposcd in ihe Jater Jemyon Bren Are

tite FLOW Umin

Lro wmanly
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groundnass {Tyrell, 1529)

SARLY RED RHYSLITH:  The eerly red rhyclite is bhest expozed in
the southenst corper of the we.pped arsa where it forzs the stesp
slopes at the mouth of South Cunyon. it le overlsin by, and &t times

£

1n feault contact with, the strasked rhyolite and, on the east face

3

of the range north of tho wmoutn of South Janyon, the sarly trzcehytic
endesite, The lower contact of the sarly red rhyolive has not been
Pound and the true thlskrness of the urdt is no* known though it has

a rminimus thicknese of koo feet. The rock is craracteristically red-

nibite a norphyritic texbure with scatisred vhon~

browr in colav end o

ocrvsts of glasszy gquartz up ts 2 pw. in dismeter and 2 fes small

1 ; I AN R PR B .
romind on the east SL0TeR DO

surving




wall of South Canyon in sections 30 snd 31, Although the unii
westhers repidly end its lowsr contasct iz not visible owing to &

cover of tzlus materirl, its sttitude indicstes thet 1t overlies

the carly red rhyolidte.confornmably. Ites marimux tricknese ie 50

feet., Ite gensral thinness, shsence south of South canyon end

thinning to the nerth slong with its very even upper contact sugzest

e zinor srosionsl unconformity between it and the overlving stresked

rhyolite. The early trechytic sndesite i3 & vealculer, dssn red o

brown andsszite resenlling dense hematite. o phenocerysts are obserye
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gable in hand s
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. Y . . . . 3o 2 g - 2 — : Y - o LN
in = zlsasy, vasiculsar, dearlv irsor stained -sroundmaogs, A Paw maznatite
- - . T, e T N 3 O grve ga ol e
groing ars sceatiersd Shrsugnout the groumdoess snd are alisred 4o
nevatits zbout ihelr werinherics. The wyesiclse svernoe 3 %o 4 we, in

. : :
lanoth and soms ag larsn sa 7 o=, hove hesn noted in hand svacimen,

in the southeuel sorner of the manpsd arse.  Farther io the north along
the front of iho the northarn port of dntor Ganyon $ts
lower contsol i3 ohseursd by allavium, Yo the smouth in section 35 it
i8 in fault contael with the rhvolite sorobyvry & prother nromounced

that 1t f2 I1ooslly overlain by either the rink rhyolits, rhvelite
segglovars: lete trachylie sndesite.  2oth in e2real extent =and

thickneas 1t ie the most ipvortant unit in the water Canyvon arsa and
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hee been correlated with whet Loughlin and Yoschmann (1642) have
termed the "banded rhyolite" in the Magdelena distriet. The form
etion coneists of three menbere, & lower tufl, e -flow-berded middle
member and an upper streaked menbers Its.tctal thickness is about
1500 feet.

The lower tuffeceous member s8 bset exposed in South Canyon
about a zile west of the cenyon's mouth where & thickneses of about
500 fect was measured. It ie creracteristieslly pinkieh gray in
color and in hand specimen congists of an extremely fine grained elle
jeecus matrix with a few acsttered phenocrysts of orthoclese and oc-
casionally smoky quartz. It is zlso charascterized by the presence
of gray to black irregular strewks about 1 inch in length which hevee

scoriaceous appearance. Hmall xennliths of older rocks sre present
locally end hzve ususlly been so eltersd in espearcnee 88 to peke
jdentification impossible. HOWEVEr, néar the lower contect of the

arly trachytic zndesite

tuf?, xenolithe consisting of fragrents of of

reseognized. This furthsr gtrengthens the icé=a of an erce-

1

h

pink and reddish brown bands varying in thickmess frou 1/32 1o 1/4

snch and exhibiting excellent jointing psrallel 4o tne plene of flow
banding. 3n the exposurc on the east fece of the range the Sands
are verticsl and remarkebly straight. The outerop on ine east wall of

sater CJanyon in section 26 exnibits much contortion end freciuring and
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the fractures are filled with & élliceous red material similar in
eupearance to the meirix of the rhyciite spgiomerate. It is 200 feet
thieck.

The sireeked upper member is the thickest and areslly mosl ex-

teneive of the three membere. It thickens spprecimbly, se doee the
tuff member, toward the southwest and this sugzgests that ths eource
the tufl pewber snd streaked upper member weae somewhesre in the

vielnity of South Baldédy about 2 nmiles west-sgouthwsst of the southwest

E &

corner of the wapped areca, The stresked memher {es best exposed in
Scuth Canvon in scotion 38 where it resches ite mexirum thickness of
gbout €00 feet, & normally reddich brown, porphyritic metrix contains
pink to buff sitreske which are lenticular in creoss section and ovgl

in plan. The stresks attain & length ¢f 3 inchesz and thickness of

- 5/% of en ingh though they asverage about

tnickness.  The strosks sre very fine

times

ripheries.

of early forned phenccryets commonly softened

und distortsd, possibly by o risge in tempesrature at the time of eruption,
are soattsrsd througnout the ssction end have been filled with sscoendary

moeeic quertz. Ccomeionally only fregments of such shelle are found

it




suzgesting that eryetels may have been nearly destroyed by the vio-
lerce of the eruptlon.

¥icroscopie study reveals }ittle ebout the middle bended member
not sesn in hand specimen. The rock iz strongly bended and glassy and
ir several pleces thin strecke of fine grained eecondary mosaic quartz
heve been doposited slong the contecte between bends suggesting that
such contacte served as good PuESSAZCWLYS for siliceous eolutions. A
few enhedral gusriz phenceryets are seatterod throughout the rock and
ettein & wexizum eize of 0.2 mm.
The upper sireaked rhyolite member exhibits a porphyritic texture

in thin section, with phenceryels congtituting ebout 207 of the rock.

Tpese range in eize frow 0.8 pr. to 2 mme pul the averege alze ise

[

sbout 1 mi.; they eonsiet of orthoelase snd guoariz with some goattered
bistite sund zmagnetite. Crystols are eubhedral but reriisl resorptioc
obaeures their cutlinse to verying degrees. uch of the erthoclage hog

s wa amd 0ltarsd
neen ettoclked and RITSYeC glong clenva

Mnnuﬁc G Qe

corroded ortnocless crystale. The gtresis probebly represent veslcles




which have been filled with quariz and orthoclase depogited frox

depteric sglutionsg.

LATE TRACHYTIC ARDESITE: Overlying the etreared rhyolite and
geparated from it by & minor erceionsl wcornformity ig & red trachyiiec
endesite which closely resembles the early 4rachytic andesite. The
unit outercpe on & spur on the eest Pece of the range in section 24
and forme ine cap rock &t the top of the ezet fecing cliffe in section
25, 1t is ordinarily overlain by the rhyolite agglomerate but in the
lstter occurrence it is faulted againsi the agglomerate and endeelte
porghyry. In ssction 26 3%t outerops on the west feecing cliffs of
‘ﬁater Cenyon end ig overlain uéconformably by the pink rhyolite.

5 on the esst woll

i

Seversl small outcreps occur in sections 2% and

I

f

o

of wWater Canyon. The maximuzm thiclkmess of the unit is 175 fert but

3 x

Like tne sarly tracaytic sudosite the late trachyiic endeeite 13

groundragss i3
groundonn 2

The mndasite 48 porpuyritic in inin peetion with phenoerysis of

petash feldspar in 2o fins gproined groundmess of zligned feldspar

lathe end micrelites. Thne aversge length of the laths ie pbout 0.07 mu.
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and they sre too smell and poorly developed to delermine their exsct

composition. Their outlines, however, suggeet plegioclese lathe, 4

few thinly scattersd orthoclase phencerysis are present. Theees range
in gize from sbout 0.07 mr. to 0.1 mm. end charzeteristicslly exhibit
corroded centers. About 57 of the rock is composed of magnetite

oy e B PP
ter b few rench O ",

2]

greins which average about 0.25 mm. in disnmete ut a 5
They are altered to hematite about their peripheries and this fmparts
puch of the red color to the rock. Scattered clustere of secondary

moseic quertz &re preeent but there is no primary quertz unless it is

Cﬁccﬂli in the groundmsezs.

{YRATI: The rayolite agslomerate is the most pram-

inent and distinetive of the Tertiary voleanle unite cotercpping in
the area. It forzs the east wall of Yeter Canyon for mere thsn =
zile south of the cunyon's mouth and the east facing ¢liffe of the

Fenge for aboul a mile south of thne wmouth of Jater Qanyon.

I% alaso outerops at the top of the ¢lilfs north ol the wouth of South
wEIy o Tns unit ordinarily resis upon the late frachytic andesite
4 3. E kT R L At ) bl Y wYrepd A oy
sndesiis iz not present 1t rests on the streaited rhyclite as in

soctione 25 end 30. It is normally overlain by the andesite porpayry
though in section 28 where the andesite porphyry has bsen removed 1t
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ed royelite. It also is in fault contac
with some of the younger velcinic unite as in the southwsst 1/4 of

gection 28 and the west 1/2 of section 25. It has a mexisum thickness
of 500 feet snd exnibits no great veriation in thickness except where

erosion hze obvicuely removed poritions of it.
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Streaked rhvolite. Lenticular

streaks filled with mosaic
quartz (Q) and spherulites of

feldspar (F) and cristobalite (0).

fhyolite azslomerate. Roundsad
rock fragmsnts in clear quartz
(Q) in & red glassy ground-
meEH,.
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The rhyolite egglowerste consists of rounded end enguler fragrents
of older voleenic and intrueive rocks which renge in size from 2 xm.
to 1.5 feet. 4t least seven mzz»ingu;ahanle types of rock have been
noted oeeurring as fregrente in the egglomerate though three of these
are not present in the mepped ares. The egplomerate prescnte & die-
tinctive bedded appezrance in the cliffs in dWater lanyon and & gharp
break nesr the top of the unit suggesis that deposition wes not con-
tinusue. .Cave openinge es lerge es 10 feet in diameter can he seen
occusgionelly in some of the ¢liff faces end sugpests areas where
noer or incemplete cementatlon of the aggiomerste fragments hes res-
ulted in the wssthering out of the frugments.

The rhyolite sgglomersie probably reculted from the forceful
expulsion of a red rhyolite lavs which brought up with it fragmenta
which were torn from the bseement rocke as wall as from the gides
of the vent. The even distridu

tion of both lerge and emell frasments

of vurious tynes of rock throughout the vertlics 1 extent of the unit

to
prevent any sort of
syuds bad -4 erton 4 Skt
not continuous bub rather successlve wavas of lava ware gjected frowm

12 e g . o t 2 .. o
iiercooovieally ths ruck consists of gubround to round Irc

of varying sisze and phencerysts of guartz in a dseply iron gtnined
zlassy groundm#ss. Aecognizable rock types include the miédle banded
rembor of ihe streskoed rhyolite, the late trachytic andesite and &
begic rock, which does not outsrop in the arsa, coneisting of lathe of

plagidclaﬁe in a desp black groundmess. A few wadly altered potash

feldepar crysials are present but form an insignificant portion of the




rock. The gusrtz is generelly light grey to yellow and shows little
or pe strain or frecturing. The large proportion of primary quartz-
meking up the rock nag been tuken to indicate the highly acid nature
of the rock end though virtuelly ne feldepers are present the unit

hae been termed & rhyolite mgglomerste.

BT SSITE FORFUYEY: The endesite porphyry outerops in & crude
i~sheped belt in section 25 where 14 1liee upon the rhyolite azglomerate
with slight srosionel unconforsiiy. it eppears to occupy a low srea

on the upper surfece of the rhyclite egzlomerate where it has been

protected from erveion., It is also in fault contact with the younger
late trechytic endesite and streaked rhyolite. & down faulted tri-
angular bleek in contact with the strenked rhyolite is geen in sections
35 gnd 36 snd an islend of gndesite porphyry surreunded by slluvium
peeure &t the junctien of segtions 25, 26, 55, snd 6. The mexivum
obeerved thiciness of the endesite porphyry is 100 feet lut erosion

hre undoubledly reduced ths original thlcimess,

flows exe
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Tertiary volcaniec rocks found in the arsa. & few badly wesnthered

Tne Flow unit ranges in eoler from purplish red to pink and con-
sipte of white plsgioclase crystals with a variable amount of blotite

and hornblende in a fine grained, iron gtained groundmsgs.

ey




In thin section phenceryste conetitute about 30% of ﬁhe rock.
Zoned, subhedrsl cligmclasé eryetule ranging in size frem 0.7 to 4 mm.
reke up ebout &5 of the phenocrysic. B5Small tebular hornblende
erystels end cccasional dark brown to black biotite Plakes are presant
throughout the rock. IZuhedral apsille and megnetite graine are ac-

cegeory minercls. The groundmamss ie glese end heavily iroxn gteined.

LATS AED BHYCLITES: The late red rhyolite lies unconformably upon
vorious unite ineluding the rhyclite egglomerate; lazte trachytic an-
degite end etrecksd rhyciiie in ecection 26 vhere it cape the eaost

well of Water Cenyon about 2 nmiles gsouth of its mouth. Ite contact

Ey

with underiving formetisns is thorsughly cbecured by talus. In gections
S end 3% it ie in feult contact with the rhyolite por hyry on the

ceet end the pink rhyolite on the north, The lats red rhvelite attains

thicknees of about 250 feel.

13 o R T yq » - o S S <

rhualite and only the ususlly dseser red ecleor and grealer of
pEp— 3 N PR 1, P . A - % .
gorve o diotinzuish fhe two unlte. Looally even

The esmpocition of the twoe units in thin section is very sivilar.
Phenoeryets of gquartz, orthoeclase and plapchrole hornblende comprise
ahout &070 of the rock as they do in the sarly red rayolite. The

quartz cr rock ie ruech etrained end fraciured unlike that

e

=9 the early rhyolite unit. COrihoclase in both unitos is hizhly altered

and

b

+ 4imes corpletely repleced by ealeite. The groundmeeses of both

rivolite units are red and exhibit some flow bunding though the



banding is stronger in the late red rhyoiite.

PINL RAYOLITE: ‘The pink rhyelite, the youngest of the Terii&ry
ePfueive rocks in the mapped area and the equivalent of the pink
rhyelite unit described by Loughlin end Koschmamn (1942} in the Feg=
dalena districit, outcrops in eectione 55 end %6 near the south end
of the mapped ares where it unconferma bly overlies the streaked
rhyeolite and is in fauld contact with ths rhyolite porphyry snd the
lete red rhvelite. It reeches o thickmese of £00 feet though this
doer not represent ite original thiciness eince erceion has removed

&n unknown porticn of it. Talus covered slopes normally chscure 1t

lower conincti.
whe rook iz uniformly pink and very fFine rreined with occasionel
rs ? B e

phenoeryets of orthocizse and clear or smoky gquartz.

&

in thin seciion the rhenceryste of cuhedral quartz and orihoclose
censtitute 207 of the rock spd ere imbedded in & pinkieh brown glueey
sroundease. The susrtsz hes & feintly yellow tinge end iz usually

nat high extinction angle (la

sodiur (&
erthocluse vary frem 0. mve o 1.2 m@e in lengthe ixespt for a few

bioctite flukes thers ere no Gurk minerals prescot in ihe rosi.

2. The rhyolite perphyry outcrope in & broad,

il -~ g,
of ihe ponpsd area

northesot trending bend in the pouthwest cor

where Lt Fforme ths esel wall of igter. Cznyon. Lt lies In

—Em




contact with the purpla sndecite snd the Qarbonifercun sedimenis

elong the siuter Canyon fault while mlong its sast border it is

appurontly faulted sgeinst the streaked rhyelite, lste red rhyolits, and ~
pink rhyolite. The ealy trntrusive contect found wee in the esutheset

srior of cection 23, where 1t is exposed on ihe eopt alde of & low

the esast well of the canmyon.

This enposure i3 the only evidengs found for duting the urtt in the

sk £ e e

voloenic ssquence snd gerves only to date it seometinme sfter the dope

peition of ihe e situztion in the souinwesd

sed west eontzets the possibility

Fa T4y~
oxlsting faults.

et g SRS RE
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howrdrics, which would

: 4 2 st PR ox . N ida %l & .
Tr thin sestisn sudhedrel phenporyste make up ghout 507 of thne

4. SR A > YA o [ A 2
sme in dlaweteor comprizes 307 of the phonge

crvstay 4% is roundad end ususily gxnibits & clizht woount of fracturing.




&, Pink rhyolite. Zuhedrsl orthoclasc

(o), partially resorbed quartz (Q)
and apatite (4) in glesey ground-

L& BB .«

e
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B. fhyolite porvhrry. Sericitized
orthoclase (0) partially re-
placed by caleite (). albite (&)
and quartz (Q) also preeent.

Lemprophyre dike. Zoneé plagio-

clase (P) and quortz grain (Q)
conpletely replaced by calcite
in mesh of andesine-labradorite
(AL) laths. NMany scattered
magnetite grains (M)






pwirnned orihoclase mekes up about 50 sf the phenccrysis snd is much
gltered to sericite and partly repleced by cmlcite. Albite mekes up
the remainder ol ihe rhenocryeis and is usually not ec thoroughly
altered to sericite but sous calcite replacement is avident; The
feldsparrs QVErRge slightly under 1 wd. in length. vagnetite and

-

highly slieresd (7}, whick has been canpletely replaced by

caleite, lron cxide, and chlorite, are the gcoesnory pmineralaé. The

groundmass I grey snd glagsy.

Dike ROCHE

Few dike rocks Bre expoeed in the Jeter Cmnyon sres and these
are restricted o ike weat sids of the Cenyon. “hiough vil ere of
Tertiery cge end appeer 4+p have besn leenlized along the sauwe zones

E

of etructurel

vary widely in gomposition.

e A ATl
grajnod dixee

v et the relaztive deptis of

shle in agount from abundant to only minor guan-

tities and both polush ana pls




The wicroscops revesis & porphyritic rexture with phenocrysta of

jusrtz and subhedral to egnedral orthoclase end acid plagioclase in

2 very fine grained grcundmass of quertz and Teldepars The orthoclease

1 usuelly tyimmned and it and tha plagioclaee sre nommelly bedly

o bineR replaced by caleite. wnere tne smount of plag-
see end guartz snerezsee ke rock rosembles & godic

rhyolite. The greenish tinge seen in hend specimen 1 due to the

T winnr gxounis of biotite Yo shlorite.

LAHTAGFINRE DIAES: pamprophyre dikes, similsr to those revorted

by Loughlin and ¥Yoschmann (1642} in the pagdalena district, are fond

ir eections 26, 57, and b oon RO geat side of #ater Canyehe They

yrend siightly enat of norhi. nn dike typos nEVE bean recognized in

fhe manped aves; One 35 a fine greinsd, dense, plack rock wnich i

avhanitic in hend spsclmsl. The other is gres nish ZY&Vs noTph wpritics

and charactevisti seally weatners JJ“’roidullv.

Under Lhe wicroscope the first

joclane feldspsr 1gthe wileh rang

RS T i . ;
ond ipschrerm's tyoe 4.

Trhe sggond vnric
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in lenglihe ihenpceryste of & guhedral, zoned pla




probably sugite, heve beer. elmost completely replaced by caleite.

Some coarss guartz greine have aelso been replnced by celcite, Fine
grained megnetite 1o sbundent throughout the section.

while the lamprovhyre dikes in the }egéalens lounteins &re varied

in severael aspecte they exhibit girilarities which &llow thelr group—
.cle unit. The proundnesses Are chzrecteristically com-
poeed of & felty aggregetie of plagicelaae laths which range in congos-
jtion from albite to labredorite. Accessory mincrals 2re usually
augite and hornblende end ell of the various dike typee have been

pueh sltered w@ith celeite, chlorite and quartz the coumon secondary

Alluvivm and rscent eireaw grevsls heve bean differentiated in
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ihe etudy of the arsa.  Tne alluvium is found sxle

Ses g At o P NP R " o
tve gouth-gentral portion of the zAnpag
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2lluviug snd
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its boulders sre seen. She stress gravsle, howsvar, carry several




plateau east of watsr Jsnyofi.
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o : wne Fegdalend pountaing sre B shotte north-gauth trending bloek
fauitad mountain rengé eonsieting of vegement of rrgoavhrisn preens
stone snd zrenite whieh iz uﬁcanformablg‘avsriain wy releczoic god-
jmenta and Teriiary voleznie rogks. The ranze i8 1scated in thet
portion of the Bagin snf Renze provings { Fermanmin 1950} known 28 the
ato grande Depreesion {nelley Bnd gilver 1952} the rountaine &re
bordered on the eapt by & downthrown frult tlock variounly knewn 98
the Snake Awnch Flats or the lLa Jenid sub-pasin which in furn is
wordared on the eagt by the narbh-south {rending Boearrd snd lepiter

vpantalas. To ihe narthweet the BekY touniaing and 0 the southwest
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the field and in the 1iterature, of eentral New Moxico geologlieal
feantures, and conclusions have been drawn with & full realization

of theses limitstions kept in mind.

vreonformities

Two mejor angular meonformities have pacn noted in the deter
Jenyon sree 88 well as throughout the jagdalens Yountainf. Theee
eccur betwesn the Precembrian rocks apd the Carbonifercus sedjuente
end between the Carbom .3 Peroue sedimente and Tertisry volcanicss Iin
ecdditior to theze sn untd anformity oceurs bstwaen the Tertiary vel-

cenice snd Cuatornsry woo rot studied in

any deteil during the courss of ThLE regtization. gaveral winor
erogionnl end gnguley 1w the Falsczolce
gequence of formation ertiary volesnic

Lew bexico, thin to e north

rare

{narten 1620 ). Sueh
i 3G Libb).\

older Fele

ad o

[recunbrign rockse  in the kagdé

apriece upoth

gere rouucost (o R nesrly Level or cankly

whieh the Garbonifarous selinsnls Were Gepoaliec. Lol ow thg unesne

ot P A i . e e s & S e PR -
pprth Fork Lanyon BOLE A4 stance to tne vesn o

st hign snples to the essl, wnile evove the wnocuniormity
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Carboniferous sediments strike X 15° # and dip eteeply to the mouih-
weet.

Unconformitics betwsen Precembrien rocks end Carbonifercue a@é;
imente of ths type exposed in the Magdalena ¥ounteine zre tormoen
threoughout nerthern liew Mexico end have been reported in the Socorro
and Lemitar leusteine (Darton 1928}, the Ladron Penk sres {Lasky 1932)
Sendie liouniaine (31lis 1%22}, Henzanc and lLos Pinsa Founteine (Darton

18283,

SE-TUERTIARY Uxooipe ertiery voloanie roeis
in the iagdelena Pountaing lic upon the eroded surfece of the Carbon-

ferous and, ags in the Fegdelena district (Loughlin and Foschmenn

1942}, Permian sediments with engular unconformity

end dip to the northirest ot sngles of Prow zere te 159,

3.

tronde ere noted bolow. Farther north

[
P. 1
et
o
4
1))
bl
Fel
3]
i
# LY
b.h
o
=3
]
o
o
!
—
o
o
i}




Loughlin and Koschuann (1g42) repori thet the veloenie unite sirike
elmoet due morth and dip 25° to 30° westward.

Anguler unconformities at tho buse of the Tertiesry systex which
separats Tertiary veleanlie and sedizentury rocke fron undsriying
Paleczoic and Hescooll %Aimm‘én heve been noisd in weny plages
throughout centrel New Hoxlco. 1n the Socorrc Mountainse lachy (1532)
reporie Terilery veleanic urdte lying unconformably upen tilted upper
beds of the Fegdalens Troups sanchester (1621) reported nearly flst
iying beds of t}w Tertiary Datil formetion uammz,*:‘améab}.y prerlying
Polded Cretecesus sediments in the Alsmose Creek Velley only 20 iles
rorthwest of ihe mmyped sres. In the gsaballo Vountalns Helley. and

wte ovorlic Poomsylvenian

. A ot R O e eers e
vl witi yaryiinl derrsag ol angllsr une-

T wobgmwy § 1T RS y
Dardon {1028) reported Torizery
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~the basal zonee of severel voleanie unite of material derived from
underlying formetions. Suck unconfermities ccour between ihe early
trachytic andesite and stréah&d rhyelite end between the gireaked
rhyclite and late trachytic endesite.

Zrosional uncanformitiﬁs of greater magnitude occur zt the bage
of the rhyelite egglomerate; at the buse cf the late red rhyeliﬁe and
&t the base of the pink rbyolite. In all three cases erogion has
removed one or more of the earlier voleenic units and in the cuse of
the lete red rhyolite and pink rhyolite faulting and some tilting ae
well ae erosiom precsoded 4heir deposition. Unlike the earlier

membere of the voleenice s gegquencs the late red rhyolitc end nink rhyolite
de not dip to the northwest., The absence of sny recognizsble flow
structures in either of thess wnite togother with the obscured nature
of their lower contecte nektes deterwinetion of their dips and sirikes

difficult but in the southern rortion of section 26 znd the northern

portion of seetion 35 they both a&ppenr 4o ¢ip gently to the south,

The extent to which these guspceed dipe ars

later ilting or both could not ha determined.  Tn the ohe

Gimller uncenformities have boen reported by Loughlin and Voodhmonn
by , - 2 [y ) - » -
{1942) in the begdalena district and they nlse repory the existence of
& sharp angular uncanf

orwity eepsrating a lower gories and upper serieg

of veleanic units. The lower meories is absent or buried in the vatsr

t’)

Canyon arssa.



Jelnting
Jointing ie & prominent feature in only three of the geologic

units exposed in the sster fenyon area. Both the greenstone &nd
granite exhibii well developed joint syetems and the middle banded
mwﬁber of the etresked rhyolite exhibita 8 type of jointing probably

directly related to its mode of deposition.

JOLNTING IN ORIENSTOKE: The greenstone exhibits three well
developed joint eystems which cause it to weather to sngular blocks.
The peculier weathering iz besi displayed in the mwore massive
vorietice of greenstons and with an incresse in degree of echistosity

euch weathering forms ere obscursd. One joint eet is aslzost vertical

and strikse roughly I 25° £ . The other two sete bolong to what

"

soer contuct of the granite vwhile
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Tvidence with which to dats the joint sets in the granite zn
greensione ig lacking in the water Sanyon area but Loughlin end

(1642) believe that while some were formed in Mreganbrian

develoned during the fracturing thet attended the Larapide
- -~ [}
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and Tertiery disturbances.

AHYQLITE: 4 type of jointing or platy perting
epparently unrelated to dimstrophic forces is found in the middle banded
menber of the streaked rhyelite. It ie best exhibited-on’the east-

fecing eliffs of the range nesr the border of sections 24 and 25 where

5

the unit displayve & type of coior banding usually regarded &8 u flow
structure, 7The banding ie extrecely sirsight end nearly vertical but
the strike of the bands is d ficult to determine dus to the vertiocal

nature of the cliff fece. A study of the rock at the baze of ths

¢liff indicates that the jolnting or parting elwmys parsllels the

E

terpreted Yo mean elthsr thaet the levs vwse moving upward, in which
pese the oulerep repressnts a portion of & veleanlie vent, or that the

dowinated the structural develop~
ding sppears to heve played an

The variatioen in amount of

[
4
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jadd
123
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G
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iroughout the range was dis-

cussed previouesly in a coneideration of ihe Carboniferpus~Tertliary

unconformity snd it vas sugrested that the replon wes arched and

beveled pricor to the devosition of the Tertiery volecanie recks. A

combinetion of faulting, ercsion, and volcunic cover has since

-

-5 -
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obscured the magnitude and trend of such folding throughout much of
the range but Loughlin end Koschmamn (1942), baging their opinien

i the nature of the chenge in strike of the Peleozclie sediments in
the rorthern purt of the ranze, sy, gzest that the fold wee & north-
plunging anticline. Further evidence for such folding are the west
dipping reverse faultes noted by Loughlin and *QSCLW&H? ’19&2) in the
Eegdalens district. Such faulting ie more.reﬂdily aseociataé.wiih‘
folding that with the high angle gravity tyve of faulting found in
the Magdelena Mountains.

The dip of the Peleozoic sedimants throughout the mapned portions
£ the lizgdalena Fange is prevailingly wasterly end ean be ettributed,
in part at leamst, %5 westward tilting which attended Tertinry faultine.

However, the ersterly dipe renorted by delle (10L&} and observed by

the suthor in the southeset vaertion annot be exnlsined

e R L 1. N PR S P I [ P S
pre-voleanic north-zound-trendine fold.
§

Cexico region surreundine

s mr

Kelleyani Z5ilver 1852) and it ie inforred thet the

siructure the west linmb of whieh is represented by the range.
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bounded by & fault zone rether than & single fault. Loughlin and
Koschmenn (1942) heve noted the presence of & series of swall slep
faulte on the grenite slopes near the creet of the range in the
vezdelena district which indleate the presence of szuch & zone.

The Water Canyon fzult ie the wmost promivent of the feulte in
the mapped aren. Its trend e well defined hy Jater Janyon which
jg &n excellent exemple of & fault controlled stream. The pexinum
throw on whet ig probably a vertical fault plane cannot bs presisely
deterpined but it is probebly in excess of 2500 feet. The western
or up-thrown block of granite, greenstons, Curboniferous sediments,
and purple andesite is now in eontact with e geries of Tertlary
volearnic rocke to the ess of the fault. The progressively younger
gge of the [ormetione from north to south aleng the wegt side of the
fault is, in part, due'tg topographiec reliel but may also be dus

v the throw from north to south. At seversl

dg in ssokions 26 end 34, Tault "elicee’

!‘g

border 4hs main bresk on the usthrewn side. This spparently resulte

= o . 2 A e
giongate wedges slong the

yry and the streaked

. Tns neture of this

conbact weg discuescd in the descripiion of the rhyclite porphyry and

¥ “ 8

ted that the rhyelite porphyry might hove bsen euplaced
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from the basement may have left the overlying rocks without support
and could have r-lultﬁd in the settling of large blocks along high
engle faults whose orientation was determined by pre-existing szones
of structural weakness.
Loughlin and Koschmenn (1942) have suggested that feulting began
{n Laramide time and continued throughout the velcanic pericd. In
the #ater Canyon eres, however, all of the faulte, with the exception
of the slightly northwest-trending fault in west ceniral section 26,
appear to have been formed after the end of volecanic sctivity. The
fault in section 26 ie cut by the late red rhyolite end muet have
formed prior to the deposition of the late red rhyolite. It is pog=
sible that recurrent movemente tock place elong the faults exposed
in Jater Canyon all during the period of volcenic activity but except
for the previously mentioned fault no evidence of this was found.
Adjustment along faults appears to have been continuous from
the end of the period of volcanic activity to the present. Such
recent adjustments are indicated by the increese in ptrean gradient
which resulted in the dissection of Juaternary alluvicl terraces
and by the presence of & north-trendin: feult scarp which cuts

reeent alluvium et the northesst end of the Megdalena HAange.

CR: DiPC3ITS
Only two mines, neither being operated et present, are located
within the mapped area. These are the Buckeye Ninc in Copper
Canyon end a wanganese nine on the eaet wall of sater Canyon in
section 26. Sﬁme detailed work was done at the Buckeye kine in

August, 1951 when the author aseisted Dr. C.Ts Smith in the

—hhe




preparetion of surface and underground geologic seps. Oniy & cursory
exarination of the nenganese mine wee made during the course of the
wapping in the éater Jenyon sres. Discussion of the two ore cceur-

renceg will be brief.

Henganeee ine

The mengenese mine, which during werld Wer I reportedly produzed
something in excess of {50,000 worth of ore, is nrow conpletely worked
cut. The deposit occurred in 2 breccistsd zone ef the uppsr member
of the elresked rhyolite. The ore, whieh consisted of banded and
boetryoidel psilomelans and assscisted quartz and esleite, wee locol-

ized by a ezet of norihsast trending joints which roughly persliel

[ 9]

the «Jater Janyon fault. The depasit was one of many such lovw fem~

roeie wnlch are found throaghout the sout

dpuntains.

TS 1 4
Bucksve ¥ins
Ty oz, g e £ o e - = d 4 L o N .
Usppery lead, eilver and some zold mineralizad svploited
B ooy A i ey e TR g &l e b SPPERN R R A E R S et
in toe sucieys sine in the latler sxri of tus anturye  Ths

ming wWae developed on two levels bt work was shundonsd in 1001 whan
water completisly Fiiled the lowsy level., 3% was a+ill £iilsd at

i3
W

I the exawninstion. Minerelization of the Ielly limsetone
iz probably gzeactieully reloted teo the Tertisry wonzonite stocke

L}

and the ore bouaring solutiona ere thought ‘o heve been localize

along & low engle traneverse feult trendinz roughly ¥ 30° 2. Only

one recerd of an ore shizment Trom the Buckeye Eineg is known. The

e



ehipment was made. in 1917 when 53 tons of ore everaging 0.02 oz. gold,
2.79 oz. eilver, and 5.57% ¢opper were sent to the smelter. Virtually

no ore reserves were in sight at the time of the examination.

gcth in the Kegdelena district end Water Canyon aree ores appesr
to have been deposited in open gpecee or fevorable limestone horizone
from solutions sssocisted with Tertlary intrusive rocke. The gclutions

&ppear to have been localized by Tertiary faults.

4=
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