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SUMMARY OF GEOLOGIC FEATURES

Summary of geologic formations of the Klondyke quadrangle, Arizona-Continued

9

Formation
Ago Thickness Lithology and Location

(feet)
Galiuro Mountains Aravaipa Valley Santa Teresa and

Turnbull Mountains

Goodwin Canyon Light-colored equigranular to porpilyritic quartz monzonite
Not recognized Not exposed Quartz Monzonite and granite, subordinate diorite . Head of Goodwin Can-

Tertiary
yon. Age relative to that of Santa Teresa Granite un-
known .

~, Not recognized Not exposed Santa Teresa Pale-red medium-grained equigranular perthite leucogran-
C Granite ite . San ta Teresa Mountains.

Grayish medium-grained porphyritic granodforite of Cop-Copper Copper Creek Not exposed Not recognized per Creek basin . Contains numerous breceia pipes . Agey Granodiorite relative to that of Santa Teresa Granite or Goodwin Can-
0 yon Quartz Monzonite unknown; all may be of nearly
o --Intrusive contact- the s ame age.

Tertiary or Silicic lava, tuff, welded tuff, obsidian and vitrophyre ;Late(?)
Cretaceous Not recognized

Horse Mountain
Volcanics

Horse Mountain
Volcanics 3,000+

,
subordinate andesite and dacite. Lenticular conglom-
crate at base, locally fossiliferous. Numerous necks and
vent breccias. Southwest flank of Santa Teresa and
Turnbull Mountains .

~D
-Angular uneonformity-

Z Not recognized Not exposed Williamson Canyon 2,500+
Nondescript massive pyroclastics, porphyritic ]avas, and
flow breccia, probably mostly andesitic or dacitic, Local

Voleanics basal conglomerate. Head of Williamson Canyon and
al ong O l d Deer Creek.

-Disconformity-
Not recognized Not exposed o Volcanic 1,500+ Dark fine-grained altered flows and flow breccia of andesite

ro o
93

member or basalt ; minor silicic pyroelastic rocks .

°

.

U a
S Con l 00

Moderately indurated conglomerate with interlayered
i

G Not recognized Not exposed
g omerate

o o member
+ andes te or basalt flows and silicic

Canyon and Klondyke Wash Age relative to tl that ofy Cenozoic and
ozoicM6*

aw
.

Horse Mountain or Williamson Canon Volcanics un-
y0 9 PQ

Unconformity-
known.

Glory Hole Not exposed Not recognized 1,500+
Heterogeneous,

elastis, subordinate probably mostly and flow breccias d NumerousVolcanics .
breccia pipes . Copper Creek region. Age known only

-Unconformity?
to be post-Mississippian, pre-Miocene(?) .

Late Cretaceous Pinkard(?) Formation Not exposed Pinkard Formation 900-1,000?
Gray to olive graywacke, feldspathic sandstone, siltstone,
and shale, minor quartzite and conglomerate. Sparingly
fossiliferous Iron Cap mine an d alon Old D C kUnconformity -Angular unconformity-

. g eer ree .

Pennsylvanian Not exposed Not exposed Horqullla Limestone 350-400
Gray to light-gray thin-bedded fine-grained fossiliferous
limestone, subordinate coarse-grained and thick-bedded

o limestone . Aravaipa and Landsman Camp areas
-Disconformity--

.

a Light- to medium-gray thick- to thin-bedded medium- to
"U Mississlppian Eseabrosa Limestone Not exposed Escabrosa Limestone 300-400

fine-grained limestone; some crinoidal, oolitic, or cherty
limestone . Locally cliff forming. Aravaipa and Lands-
man Camp areas, Table Mountain mine, Copper Creek

Di f
bas in .

scon ormity -Disconformity-
Devonian Martin Formation

Di t
Not exposed Martin Formation 0-150 Variegated marl, limestone, dolomite, shale, and sandstone .

Aravaipa and Landsman Camp area, Copper Creek basin .- scon ormity7 -Disconformity-

Cambrian Bolsa(?) Quartzite Not exposed Bolsa Quartzite 300-400
Light-colored massive cliff-forming orthoquartzite and grit ;
basal conglomerate, purplish shaly partings . Aravaipa
and Landsman Camp areas, Quartz Hill, Copper Creek
region? .

-Unconformity-
Not exposed Not exposed Diabase Dikes, sheets, and irregular bodies intruding Pinal Schist

and Laurel Canyon Granodiorite.

Not recognized Not exposed Laurel Canyon
Coarse-grained porphyritic granodiorite, commonly con-
taining prominent phenocrysts of pink perthite LocalPrecambrian Granodiorite .
red granophyre and siliceous granite facies . Laurel and
Tale Canyons region .

-Intrusive contact-

Pinal(?) Schist Not exposed Pinal Schist ?
Schistose graywacke, quartz-muscovite-chlorite schist,
quartzite, metavolcanics, and liornfels. Santa Teresa
and Turnbull Mountains; Galiuro Mountains? .

7
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•is exposed along the canyon bottom downstream from areas of the quadrangle-Galiuro Mountains, Aravaipa -
Stowe Gulch. Valley, and Santa Teresa-Turnbull Mountains-are
The geologic formations mapped in the three broad summarized in the following table .

Summary of geologic formations of the Klondyke quadrangle, Arizona

Formation
Thickness

Ago (feet) Litbology and Location
Galiuro Mountains Aravaipa Valley Santa Teresa and

Turnbull Mountains

y Recent Younger alluvium Younger alluvium Younger alluvium 80? Unconsolidated flood-plain deposits along Aravaipa Creek,
and alluvium along its tributaries and Copper Creek .

d Recent or Lake beds and Unconsolidated gravel capping terraces 50-200 ft above
Pleistocene Not exposed terrace deposits Not exposed 1007 Aravaipa Valley ; weakly consolidated brown sandy to

silty lake deposits. In Aravaipa Valley and tributaries .
-Unconformity-

Pleistocene
or nizedNot reco Older alluvium Older alluvium 700+

Partly consolidated essentially flat-lying alluvium along
southwest flank of Santa Tere a and T nb ll M t i

Pliocene
g ur ouns u a ns

and northeast flank of Galluro Mountains .
Unconformity

Well-indurated buff conglomerate , locally strongly de-
Late or middle Hell Hole Hell Hole Not recognized 2,000+ formed , along northeast flank of Galiuro Mountains .

Conglomerate Conglomerate Composed mainly of volcanic debris ; includes few beds

Un nfo mit
of tuff and ash .

co
Upper tuff unit

r y
200-300 Coarse- grained light-colored rhyolitic tuff, mostly near

c l unc formit-L
Aravaipa Canyon.

yo a on
Upper andesite 100-500 Dark fine-grained olivine andesite or basaltic andesite lava

unit
-Local unc nformit -

and agglomerate, north of Aravaipa Canyon .
o y

Quartz latite unit 0-200 Reddish coarse-grained porphyritic quartz latite in upper
of Hawk Canyon Hawk Canyon.

Rhyolite-obsidian 0-700 Obsidian , obsidian agglomerate , vitrophyre , and minor
unit tuff and breccia in lower part ; light-colored fine-grained

rhyolite in upper part . North of Aravaipa Canyon.

Tuff unit of 0-100 Light-colored massive silicic vitric-crystal tuff in upper
Hawk Canyon Hawk Canyon .

~' Intermediate Mostly coarse-grained porphyritic olivine andesite or
y andesite unit Not exposed Not recognized 150-450 basaltic andesite, minor fine-grained to porphyritic
q andesite . Along and south of Aravaipa Canyon .

U ° White tuff unit

-_

0-100 Massive coarse-grained vitric-lithic silicic tuff, locally
s welded at top. South of Aravaipa Canyon .

d
E

" o Pinkish cliff-forming massive vitric or vitric-crystal rhyo-
Upper welded tuff 76-200-f. lite welded tuff. Includes porphyritic rhyolite lava of

y unit Black Butte. Lower walls of Aravaipa Canyon, and ex-,
t7 tensive stripped surfaces along Parsons and Virgus

Canyons ..
disconf ormity7

Heterogeneous assemblage of light-colored silicic tuff and
Lower tuff unit 0 -550 welded tuff, hornblende andesite, and a thin flow of

olivine basalt . South of Aravaipa Canyon.

Biotite dacfte unit 0-400 Reddish porphyritic dacite, andesite , and latite flows, lo-
cally cliff forming. Upper Parsons and Oak Grove
Canyons .

- Disconformity-
Lower welded 250-350 Brownish vitric-crystal biotite latite welded tuff. Upper

tuff unit
-Local unconformit 7

Virgus , Parsons, and Oak Grove Canyons.
y

Red to gray fine-grained andesfte and olivine andesite
flows, flow breccia , and agglomerate ; latite lava and tuff;

Lower andeslte unit 1,31010+ minor coarse-grained porphyritic olivine andesite, tuff1
and conglomerate . Includes several pyroclastic cones
and bre ccia pipes . Summit of Galiuro Mountains.

Unconformity = ~ ^° w N_
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TABLE 1 . ROCKS OF THE CENTRAL PELONC:I L() MOUN 1-AI S

ACT SEDIMENTARY AND XXIXVl1Yl . 1,M 7.S (is 5A5D ROC")

RocK onrr LtntowcY TmcttNess
(feet)

Animas Valley basalt Dark - gray to black fine-grained vesicular olivine basalt
0.60

Quaternary
Alluvial and lacustrine Includes older alluvial deposits of poorly sorted coarse gravel upon which

deposits a hilly topography is developed ; lake beds of interbedded fine sand and
clay estimated to be 10-20 feet thick ; and younger alluvial deposits of
unsorted and unconsolidated sand and gravel on the lower slopes of the

Rhyolite dikes mountains and in parts of Animas and San Simon Valleys

Weatherby Canyon Rhyolite and some trachyte ignimbrite and thin interbeds of nonwclded
ignimbrite tuff . Most of the ignimbrite is a light-gray to red , hard , compact,

Quartz latite dikes aphanitic-porphyritic rhyolite , with phenocrysts of quartz , sanidine, and

and plug orthoclase in a devitrified matrix of shards and glass shreds . Numerous
elongated lenticular cavities impart a eutaxitic Structure to the ignim- .
brite. Microscopic examination shows that the finer particles are also
alined parallel to the bedding . The ignimbrite is confined to the area
south of Cowboy Pass 8,000+

Latitc porphyry Vanar Hills volcanic Flows , vitric tuffs, crystal tuffs, and pitchstone ; pinkish - gray latitic rocks,
sills and dikes rocks with phcnocrysts of feldspar and biotite in a hypocrystalline groundlnass .

Similar to the intrusive latite porphyry

Steins Mountain quartz Columnar jointed flows and devitrifled tuffs which form the upper part
latite porphyry of Steins Mountain and adjacent hills . The rock is pinkish - gray por-

Tertiary phyritic- aphanitic , with quartz and feldspar phenocrysts and numerous '
lithic and vitric fragments , many of which are flattened and elongated,

Rhyolite , latite , imparting a eutaxitic structure to the rock
and monzonite
porphyry dikes , Basalt Dark- gray to black, fine-grained , holocrystalline, nonporphyritic; consist-

S i
lu sandsills

te nsing wholly of andesine and magnetite . Occurs north of
p g,

Quarry Peak rhyolite Flows, breccias , and tuffs of rhyolite composition . In general the rock is
complex light gray to white, with a few small inconspicuous quartz or feldspar

i / 1
megacrystals : Many of the breccias and tuffs are well bedded . Occurs

uarr Peak 1 000±i td fil dr ynen ,orms prom Qanroanorth of the Southern Pacific Ra

Quartz monzonite Andesite Dark -gray , red, and grayish-purple flows and breccias, most of which
porphyry dikes

L j
are fine grained, with small phenocrysts of epidotized feldspar and

Some dacite and basaltndant in the rocki bidEand sills fl .s very a uoteppytoxene .
are included in the sequence 5,000+

Bobcat Hill conglomerate Interbedded impure volcanic arkose sandstone and conglomerate. The
?

'
conglomerate is characterized by the presence of fragments of limestone

~ and volcanic rocks. A 1-foot bed of limestone, which in places consists
entirely of algal remains, occurs near the base of the formation in the
eastern part of the outcrop area 720.1,140

Quartz latite A holocrystalline equigranular fine-grained to aphanitic gray to brown
rock, with small phenocrysts of quartz, feldspar, and biotite, and lithic

} fragments . Flow structures are present in the upper part

Cienega Peak ' Johnny Bull sandstone Interbedded light-colored fine-grained well-sorted well-cemented ortho

granite ' quartzite , dark grayish - brown fine-grained well-cemented subgraywacke,
/ and brown shale 1,047+

, Still Ridge formation Silty and sandy limestone , sandstone , calcareous sandstone, and limestone?
pebble conglomerate . The limestone pebble conglomerate , which is prom-

fi "
inent in the sequence, consists of black limestone pebbles which weather

t r t 4' t
`

light gray, in a dark-gray to black limestone matrix which weathers
Cretaceous , y v brown. Interbedded volcanic rocks 575.650

netHill li thin-bedded sandy calcarenite with prominent beds, 8-10radium -Mmes oCarbonate yge
feet thick, consisting almost wholly of pelecypod shells . Pelecypods,
gastropods, and ammonites are common 200+

McGhee Peak formation Alternating beds of conglomerate, shale, sandstone, and limestone . The
conglomerate contains limestone fragments but no volcanic rock
fragments 470-600

Chiricahua -limestone Thick-bedded light -gray medium-grained limestone containing abundant
irregularly shaped grayish-pink nodules of chert . Very fossiliferous 800+

Scherrer formation Thick-bedded well-cemented dusky-red siltstone 0-50(?)

Colina limestone Mostly dark-gray to black very fine-grained limestone with calcite segre-
gations which are probably recrystallized fossils . No chert . Large gastro-

Permian pods and scaphopods are characteristic . A few siltstone beds 500+

Earp formation The lower part consists of alternating beds of limestone , siltstone, and
sandstone , with some shale. The upper part is dominantly limestone, with
some beds of dolomite near the top . Fusulinids are abundant 831+

Horquilla limestone Thin- and thick - bedded dark - and light- gray limestone with abus i ant
fusulinids , except in the lowermost part . Pinkish-gray and black chert

Pennsylvanian are common. 1,350.1,500

Paradise formation Alternating beds of black , gray, and brown limestone, oolitic limestone
and calcarenite , calcareous . sandstone , and conglomerate. Fossils are
abundant 217

Escabrosa limestone Lower member mostly thin-bedded to medium -bedded light- gray lime,-
stone, with some thin shale interbeds and some beds of dark -gray lime-

Mississippian stone, about 100 feet thick . Middle member consists of dark-gray to black
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TABLE 1. GENERALIZED CENOZOIC STRATIGRAPHIC SECTION

AGE FORMATION

Alluvium Bolson deposits, stream gravels, etc.

Terrace gravels Stream gravels on raised terraces

Unconformity

Santa Fe formation Consolidated fanglomerates and
minor andesites

v
Unconformity, major faulting

~ Swartz rhyolite Intrusive banded rhyolite, with as-
sociated sociated flows, breccias, and tuffs

0
Disconformity

Bear Springs basalt Flows, breccias, and agglomerates
a.

Disconformity

Razorback rhyolite member t

Razorback andesite membert
Flows, tuffs, and breccias

Major disconformity

CabalIo Blanco rhyolitet Pumiceous porphyritic ignimbrite
Rustler Canyon basaltt Flows and breccias (local)

Box Canyon rhyolite Massive porphyritic ignimbritea

Mimbres Peak formation Banded pinkish rhyolite flows and
v intrusive bodies, red tuff, bedded
v pumiceous tuff, pitchstone, perlite,

V
and perlite breccia

Disconformity •

Kneeling Nun rhyolite Rhyolitic ignimbrite

Sugarlump rhyolite and Tuffs, sandy tuffs, tuffaceous sand-
latite stones, ignimbrites, conglomerates,

etc .

LITHOLOGY

Quaternary

Tertiary

THICKNESS
/in f..A

0-200+
0-125

4

l
(

0 .500+

64,uws/f6C, /qG7,)

0-75 c

0-650+

300-800

0-800 2 '

0-50

0-75

0-2,500+

0-500 3-3 y (1

50 .1,800

Unconformity, faulting

Rubio Peak andesite and Andesite and latite flows, tuffs, ag-
latite glomerates, breccias, conglomerates,

red sandy shale at base 600-5,000 ?

Disconformity

(Early Macho andesites Present in Lake Valley quadrangle; 'rF `r
Tertiary?) $ probably absent in Dwyer quadrangle z A - d

Unconformity, Laramide faulting

• Thicknesses given for composite extrusive -intrusive formations refer to extrusive mem-
bers only .

•I- Interbedded with Piloncillo sediments (sandstone, fanglomerate , and conglomerate;
0 .400 ft) .

$ Tertiary(?) volcanic rocks of unknown stratigraphic position : White Eagle rhyolite,
Pollack rhyolite, Faywood rhyolite .

0

~1 .tr~l.tD/kcc c~~ .
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8 GENERAL GEOLO Y, SANTA RITA QUADRANGLE , GRANT COUNTY, N. MEX .
vs"cS' lnrw A,,Pr ~Zss . /q9 . 1,747

SYSTEM OR SERIES FORMATION SECTION APPROXIMATE RANGE
IN THICKNESS (FEET) LITHOLOGY

Recent and Pleistocene Younger alluvium
Older alluvium Unconsolidated alluvium and colluvium in valley floors , flat uplands,

Pliocene and Miocene (?) Gravel deposits in Mimbres River ° °°o=ao°• and on slopes. Includes sand, silt, and gravel .
system

oo
o ' o. .o . .o . .
oovo°

°o 0 0
o oo°
ooe°

0-800
Somewhat consolidated poorly sorted bolson deposits ranging from

silt to boulder deposits. Similar and in part equivalent to Gila
Conglomerate and Santa Fe Formation.

Basaltic andesite flows and underlying gravel
and boulder deposits o - _ 0 0-850

Dark - gray finely crystalline porphyritic flows ; weather reddish
brown ; contain phenocrysts of pyroxene , magnetite, and oliv .
ine in matrix of la b radorite.

Crystal fragments of quartz, sardine, biotite, and oligoclase, and
k f i b

Miocene (?) Pitchstone, sandstone, and indurated rhyolite
tuff underlain by Kneeling Nun Tuff

~- . ^7 _ o
o

0-600 roc ragments m edded in compacted glass shards, in part
devitrified and in part replaced by chalcedony. Black pitchstone
contains rock fragments and is locally vesicular .

SugarlumP Tuff 0 600 Pumiceous tuff, gravel, and sandstone locally replaced by clino-
ptilolite . Generally well stratified .P

Andesite breccia .(See below .)
00

Rubio Peak Formation
a aq ,°

' o~ o

0-600 Conglomerate containing intercalated indurated tufts and rhyodacite
and andesite flows . ( Rubio Peak Formation)

~ ~ -
++-N-~ oa o

ocaoo~o
Lower Tertiary and
Upper Cretaceous(?) Andesite breccia

°~ . e~U, L 0-500 Andesite breccia and fine-grained crystal tuff , volcanic sandstone,
and some nonvolcanic sandstone and mudstone.

ae eo;q:ocoo;o ;p:eoqp; yo a,°: .°

Upper 800 feet consists of tan, greenish-brown , and white sand-
stone interbedd d ith d k b ld bl k h_

- 0 1000
e w ar rown , an- green, ac s a e. Lower

225 f t i bl k liUpper Cretaceous Colorado Formation - - - ee s ac my shale except for 20 feet of quartzite about
80 feet above base Thin beds of fossiliferous impure limestone

- -
.

i i l lconsp cuous n ower part above the ower beds of black shale .

66 142
Fine -grained quartzite containing thin black -shale partings locally .

Upper(?) Cretaceous Beartooth Quartzite
bo oo_:-•:• - Conglomerate beds near top .

Lower Permian Abo Formation - = = 0-265 Red shale, mudstone, and limy mudstone containing lenses of algal- ~ conglomerate locally .

er PeU l i S F i =
Impure limestone and limestone interbedded with irregular lensespp nnsy van an yrena ormat on -, _ - 170-390 of red calcareous shale and with shale beds particularly in lower

140 feet .

Blue - r li t f i l t iUpper and Middle
- -

g ay mes one, a r y pure excep n upper part, interbedded
Pennsylvanian Oswaldo Formation

- - - -
330-420 with thin shale beds ; gray to red siliceous shale or grit about 20

feet thick occurs at base ; known locally as "Parting shale ."

Lower Mississippian Lake Valley Limestone 300 -400
Limestone , pure crinoidal and massive in upper part, argillaceous
and thin bedded in central part . Much nodular them throughout.

Upper Devonian Percha Shale
o a~ o

~~
230-315

Upper member, or Box Member, is gray calcareous shale containing
abundant limestone nodules ; lower member, or Ready Pay Member,
is black fissile shale, calcareous at base .

Silurian Fusselman Dolomite 100-300 Gray cherty finely crystalline vuggy massive dolomite .

LiUpper and Middle
Montoya Dolomite 30

ght -gray to gray very finely crystalline massive dolomite contain .
i iOrdovician 0- 350 ng nterbedded dolomite and dark chert in central part and con-
centrations of opalescent quartz sandstone at base .

Thin - to thick- bedded li ht- ra limestone and d l it Ch rtLower Ordovician El Paso Limestone 500-519 g g y o om e . e
nodules in up er art abundant f coidal rki i l tp p ; u ma ngs n ower par .

Upper Cambrian Bliss Formation 140 188 Predominantly dark-brown massive quartzite locally hematitic and- ,

Precambrian
glauconitic . Grayish - brown shaly dolomite and basal coarse con-
glomerate locally.

Granite, granite gneiss, and greenstone .

FIGURE 2.-Columnar section of layered rocks Santa Rita quadrangle , Grant County, N . Mex .



UPPER MESOZOIC(?) AND CENOZOIC ROCKS

of a bay. in the Late Cretaceous sea which expanded
from the Rocky Mountain trough westward and
southwestward as far as the northeast margin of the
Sonoraii geosyncliile .

UPPER MESOZOIC(?) AND CENOZOIC ROCKS

Because of the absence of fossils and the lack of
crosscutting relations, a definite separation of Upper
Cretaceous rocks from lower Tertiary rocks is not pos-
sible in the Santa Rita quadrangle . Similarly, upper
Tertiary rocks cannot be separated from lower Quater-
nary deposits. Table 1 shows the chronological se-
quence in which the principal rock types were deposited
or intruded. The Lower Cretaceous rocks-the Bisbee
Group and the Hidalgo Volcanics, which are present
elsewhere in southwest New Mexico-d of occur in
the Silver City-Santa Rita region and are described
Only in to e 1 .

The lower Tertiary quartz monzonite or granodiorite
discordant plutons, which were emplaced after the sills,

39

are not in contact with the Laramide volcanic rocks in .
the Santa Rita quadrangle, and their age with respect
to those volcanic rocks cannot be established con-
elusively. At Pinos Altos, G miles west, a stock that is
chemically and mineralogically similar to the plutons
intrudes the Laramide volcanic rocks ; this fact, to-
gether with the nature and degree of alteration within
the volcanic rocks, suggests that the Laramide volcanic
rocks are older than the stocks in the Santa Rita area .

Sills of syenodiorite porphyry and dikes of diorite
are the oldest known igneous rocks in, the Santa Rita
quadrangle . They are present only in the northwest
quarter of the quadrangle. Their early age is proved
by the fact that parts of them were exposed by erosion
before deposition of the andesite breccia, probably in
Late Cretaceous time. Only one syenodiorite porphyry
sill is certainly older than the .aramide volcanic
epoch ; the relative age of the other sills with respect
to the volcanic epoch is less certain .

TABLE 1 .-Rocks of late Mesozoic and Cenozoic age in the Santa Rita quadrangle and southwestern New Mexico, and related episodes of
mineralization

Epoch Sedimentary Extrusive Intrusive Related mineralization

Younger alluvium , talus, and Basalt flows-and sheets of "mal- Placer gold deposits. Manganese
Recent landslide debris, pais." ( Not in Santa Rita oxide deposits. Supergene en-

nf it -- U
Older alluvium and colluvium .

D l t
quadrangle )

f di t
richment o f old deposits .

nco orm y eve opmen
Semiconsolidated gravels in the

pe men so
Vesicular olivine basalt flows and Few basalt plugs and dikes . None.

Mimbres River valley ; basin- silicic tuffs. (Not in Santa ( Not in Santa Rita area)
Pliocene and Miocene (?) fill material similar to Gila or Rita quadrangle)

U f it
Santa Fe Formations .

- ncon orm y -
Predominantly basaltic andesite Few basaltic andesite plugs and None .
flows, dikes.

------------------------------------
Rhyolite to quartz latite vitric-

------------------------------------
Few dikes and plugs of felsite,

------------------------------------
Small deposits of tin, tungsten,

crystal tufts and flows . ( For aplite , granite, and rhyolite lead, zinc, fluorite , silver, gold,
example, Kneeling Nun Rhyo- porphyry . copper, and beryllium , spatially

Gravel and sandstone deposits lite Tuff and Sugarlump Tuff) and probably genetically related
Miocene (?) interbedded in volcanic to granite and rhyolites. None

sequence . in Santa Rita quadrangle, how-
ever .

------------------------------------
Rhyodacite and andesite flows, ----------- ----------------------- ---------- y-------------------------None.
agglomerate , tuft, breccia, and
conglomerate of the Rubio Peak
Formation.

--~- Unconformity

Conglomerate and sandstone
filling IIanover Hole . Hole
formed near close of intrusive
series .

Miocene(?) to Late
Cretaceous(?)

- Unconformity

Late Cretaceous(?)

Shale and sandstone, similar to ' Andesite-latite breccia, conglom-
parts of Colorado Formation, erates, and flows ; generally
interbedded in volcanic rocks . ubiquitously propylitized and

4 compacted ; deposited on deeply
dissected surface.

Late(?) Cretaceous and Beartooth Quartzite and Cola
Late Cretaceous Formation.

Bisbee Group : limestone, sha
and sandstone in southwest

Early Cretaceous corner of New Mexico only.
Sarten Sandstone north of
Deming, N. Mex .

o Volcanics (Lasky, 1947) :
t, andesite flows, and
elastic material . South-
corner New Mexico .

Plugs, stocks, and dike swarms of
predominantly intermediate
composition, granodiorite to
quartz monzonite. Some
quartz diorite sills may be
earliest intrusives of this episode.

Major deposits of copper, zinc, lead,
silver, iron, gold, and molybde-
num. Porphyry copper deposits
enriched before Miocene(?)
volcanism .

Orthoclase gabbro and other
mafic plugs and great swarms
of mafic dikes .

Syenodiorite and some quartz
diorite sills and few dikes; in-
trude Colorado and older for-
mations in Santa Rita area.

No metalization genetically re-
lated to sills, laccoliths , or mafic
plugs and dikes .

t 5t~Uev
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ROCKS OF MIOCENE(?) AGE

imilar to most of the hypabyssal rocks of Late Creta-
laeous and early Tertiary age . However, the intrusive

suite does not include a rock type as mafic as the
Miocene(?) basaltic andesite (Bear Springs Basalt of
Elston, 1957), the youngest igneous rock in the quad-
rangle. This fact is also obvious in figure 13, a nor-
mative mineral plot of several intrusive and extrusive
rocks.

RUBIO PEAK FORMATION

The Rubio Peak Formation crops out in the south-
east and southwest corners of the Santa Rita quad-
rangle. Beyond the quadrangle to the southeast it
underlies a broad belt extending through the north-
western and central parts of the Dwyer quadrangle .
In this belt it is reported to be as much as 3,200 feet
thick, and possibly 5,000 feet thick (Elston, 1957) .
The Rubio Peak Formation probably extends west-
ward beneath the younger volcanic rocks of the Cobre
Mountains and the Hurley East quadrangle, because it
is present in the valley of Whitewater Creek and in

r Bayard Canyon . The formation was believed by
Elston (1957, p. 19) to fill' a structural basin that

• reaches its maximum depth in the northwestern part
of the Dwyer quadrangle . Farther west, north, and
northwest, beyond the margin of the basin, the upper
beds of the formation were deposited on a surface

*that had strong relief, and some of the topographic
highs of that time were not covered. Such a high evi-
dently existed over much of the south-central part of
the Santa Rita quadrangle, for the formation is not
present there.
The unevenness of the surface beneath the Rubio

Peak Formation accounts for the varialbility in the
thickness of the formation . The maximum thickness
in the Santa Rita quadrangle is about 870 feet . Two
series of flows aggregate about 600 feet .
Westward from the Mimbres fault, the Rubio Peak

Formation lies on successively younger rocks-the
Fusselman Dolomite of Silurian age to the quartz
diorite sills of Late Cretaceous(?) age (Kuellmer,
1956) . This truncation of older beds suggests that
the southwest homoclinal dip of the older rocks west
of the Mimbres fault developed prior to deposition of
the Rubio Peak Formation in Miocene(?) time . The
Rubio Peak Formation seems to be overlain conform-
ably by Sugarlump Tuff throughout the Santa Rita
quadrangle, but Elston (1957, p . 23-24) stated that
in the Dwyer quadrangle the contact is unconformable
in some places and conformable in others . _ He also

. stated, and showed on his map (pl . 1), that the two
formations interfinger in the area of Mimbres . The
white tuffs and tuffaceous gravels lying between the
two groups of flows in the southeast corner of the
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Santa Rita quadrangle might be considered as an inter-
fingering of, Sugarlump Tuff on lithologic, grounds
alone, but 'the authors saw no reason at the time of
mapping to consider it as such . The upper contact of
the Rubio Peak Formation is arbitrarily placed at the
top of • the highest rhyodacite flow or at . the top of the
highest dark-colored poorly sorted conglomerate such
as is exposed in Bayard Canyon and in . the Bayard
area .
Neither Elston (1957) nor Jicha (1954) described

typical stratigraphic sections of the Rubio Peak For-
mation, because many of the flows are of such limited
extent that no one section could be considered typical .
In the Santa Rita -quadrangle the basal part of the
section consists of poorly sorted coarse gravels de-
rived from sedimentary and igneous rocks of the ad-
jacent area. In Bayard, Canyon and for a mile or
two farther west, the pebbles and boulders in the gravel
are largely fragments of andesite breccia, mafic por-
phyry dikes and plugs, and a hornblende quartz diorite
sill that crop out to . the north and northwest. Frag-
ments of magnetite, tactite, skarn, and metal sulfides
were looked for but not found. If drainage were
dominantly toward the southeast, the eroded parts of
the ore bodies of the Central district might be con-
centrated in the gravels of the basal part of the Rubio
Peak Formation beneath Rustler Canyon . . Immedi-
ately west of the Mimbres fault, the base of the Rubio
Peak Formation is characterized by a red sandy shale
(Elston, 1957, p. 19) . Neither the base nor the gravel
beds are well exposed farther west . The following
section is characteristic of the formation in the south-
east corner of the Santa Rita quadrangle.

Rubio Peak Formation
[Near section 1-1', pl . 2)

Sugarlump Tuff . Thic"kness
Rubio Peak Formation : (feet)

Porphyritic rhyodacite flows : two massive dark-
gray slightly 'vesicular flows separated by
oxidized very vesicular material marking the top
of the lower flow and by detrital rock . The
flows contain phenocrysts of glassy feldspar,, .
dark pyroxene, and red-brown iddingsite pseudo-
morphs of olivine phenocrysts---------------- 200-400

White lithic and pumiceous tuff grading to tuffa- `
ceous gravel, and interfingering thin flows of,
andesite. Lithic fragments are mainly andesite
and older lithic tuff . Mineral framgents are
biotite, chalcedony, sanidine, and frosted sub-
rounded quartz grains --------------------- -- . 100-200

Porphyritic flows .similar to upper flows ----------- .100-200
Semiconsolidated gravel derived from sedimentary

and intrusive formations in the area immediately
to the north-------------------------------- 0-70

Angular unconformity .'
Cretaceous sedimentary'and intrusive rocks .
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1 by the Rittman method on the universal stage. Average compositions
are given. Norms have been calculated by the CIPW system (Washing-
ton, 1917) as modified by Barth (1931) . '

TABLE 3. GENERALIZED TERTIARY SECTION, LAKE
VALLEY QUADRANGLE, NEW MEXICO E'.k

THICKNESS
AGE FORMATION LITHOLOGY IN FEET

Pliocene- Santa Fe (?) Consolidated sands and gravels, fanglom-
Pleistocene (?) formation crate, water-laid fragmental volcanic ma-

terial 0-1500 ,
Unconformity; major faulting"

Bear Springs Flows of purple, porphyritic, iddingsite-
basalt bearing rock, at times scoriaceous 150 ±"

Unconformity
Razorback Fine-grained pyroxene andesites and pos-

1 formation sibly some rhyolite flows, with minor
interbedded sandstone layers 250.500

Disconformity
Pollack quartz Pinkish-brown quartz latite flow with
latite large phenocrysts of feldspar and fewer of 4

quartz 300 ±
Disconformity

Mimbres Peak Banded pink-gray rhyolite flows and in-
Late formation trusive rhyolites, spherulitic and stony

l Tertiary rhyolites, perlite, and associated red in- F
trusive rhyolites. Possibly also pumiceous
tuffs with rhyolite fragments 200 ±

i Disconformity f
' Kneeling Nun Pale lavender-gray and dark-brown

rhyolite welded tuffs with prominent quartz
' phenocrysts, columnar jointing 10-200,
- Disconformity

Sugarlump Pink and white explosion tuffs of quartz
tuffs latitic composition 1000 ±

Unconformity ; faulting (?)
Rubio Peak Varied porphyritic flows and breccias of
formation intermediate composition, ranging from

' sodic to calcic (amphibole latites and
'y pyroxene andesites) 2500 ±

Unconformity : .
Early (?) Macho Purple porphyritic pyroxene andesite
Tertiary pyroxene flows, breccia, and varicolored tuffs, with / '

andesites interbedded sandstones 1000-1-
Major1 unconformity; late Cret aceous and early Tertiary orogeny

` Macho Pyroxene Andesites>
The Macho pyroxene andesites and andesite tuffs are named from

the Macho mining district at W y sec. 20, T . 19 S ., R. 7 W., where they
form a fairly thick series of flows, flow breccias, and tuffs . The tuffs are1 k ~;

j
f
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TERTIARY
Bobcat Hill conglomerate .

TERT I ARY Interbedded congl, sandstone,
Silver Bell type andesitee and rjudstones . Congi beds CRETACEOUS

Quarry Peal: Congl and flaw breccia made c ang, .to rounded Stillridge Formation .
near base , massive andesite cobbles of andesite , dacite, Thin bedded s a ndstone,
in upper part °~ limestone , arkose and schist . sandy limestone and
Total thickness 50001 + Total thickness } 1000' limestone .

Road

Q~ ON% e 14oooP5~~

t Unconformity
Intrusive andesite
Sill-like in part

SKETCH SECTION
NEAR STEINS, N, M .
Looking Easterly

Approx. Scale 1" = 1000'
February, 1960 JHC

1551



t /500'

'Power /ine /over
301 /h ;7 bedded fu/i'-

LdceoUS1 .?) silisfolle wi/l7
beds of reddish chert and 1
Fra_qs of chcrt and /hncsfa

d
e~ QGa ~

- C;reen, th sandy, sii/g (/uf/aeeoas ?) bed vary/>g from 3'10
3O feel in /hic/sness . Corn'oiris some -ad cher/ beds, also /rag-
men./s of red cherf and limes/one Irom aader/y my Poleozoics . .

~ - Medium /hick bedded, cherfgr lsrr~es/o e. Tornado (lc'oss>;

SKETCH SECT ION'
(Looking Northerkj)

Along Power Line Access, Road
aboO 6,Iz mUes up O'Carroa€ Can9on
from .~hi nghwc9 ioI Xmas Mine .

- Si/cfer Be!/- iype andesi/e p©l oh ury core,lomeroIe, Qn9rr /cry- /o
sorb-rounded dark gray Ao ~aserp//sh porp yrq beau/dens ~eor.~isrr
rnain/,~+ /rom /" /o 11 in diom) in rr6o°d (~u//ac~ o es ?~ mo,~rin .
Locotly conformable iwi/k under/giny Pa/eozoic .



r

Cres/ of ridge - Road Prom Stanley /a
Princess Pat Mine crosses here,

Coarse conglomerate bed /
- Fire conglornera/e bed. with well rounded q/zife boulders

and a /eyv dark porphyry boulders .
i

Andesiie porphyry cor~g/atr~erote (5//ver ac// type,) composed
mainly o' angular /a subrounded boulders of ' andesite porphyry
in sandy mud Massive, wish orf/y verry tore eviidence
of bedding, Has gener4//y dark groy fa purplish co%r lanes .
Contact with under/ybr Cretaceous beds appears con/orrnab/e .

Upper Cretaceous (Ross). Thin bedded. Corrraoscd of pinkish''
s/iy/7//y arkosic sands/ones or c uartzi fes ir-,/erbedded wi'1h
pale greenish sr/fs/ones . Occasional dark carbonace ous bed.
Contact wiTh under/y1175 Po%ozoics appears conformable.

Tornado (Ross) Paleozoic limestone . Medium thick bedded,
cherty .

Note: Porphyry dikes and -sills occur, bul
ore nor` shown on section .

SKETCH SECT10N ,
(Lookir:g Mortthwesfer)

APPROXIMATELY Z ML 5.E, OF
STANLEY, GRAHAM CO, . AR!ZONA



Terfiary uo/tonics Ross,,

/oD pDrD.%,.

R Volcanic carp. (Nol observed in p/ace -boulders eroded from cap appear
similar fo Brown's Cal Mf rhyo/i fe )

B Silver Bell Forma/ion (eei4' Tertiary ) - Mainly coarse conq/omera/e of
angular to sub-rounded ondesh`e porp/idry bou/o'ers in muddy matrix .
(Some boulders up lo /5' in diem.) Occasional thin, sandy , pebbly
horizons .

G Conglomerate a/ base of Si/ver Be// Formation . Composed rnoinly o f we//-
rounded cobbles of 9uar/zite ; some rounded boulders of ondes h`e porph .

d Cretaceous . Mainly fh/n-bedded, medium - grained, pale gray- ryreenish si/r`y
sandstones - some 9uartzife cony/omera/e .

Location :

one mile west o/ Copper Reef Miiie.

`! SKETCH SECTIONS
(Looking Northwes-eriy)

HAWK CANYON, STANLEY ©ESTRICT.
Graham Counf V , Ar 't zonQ

by K. R. I& J. H .G. - Feb. 13, 1958
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Greenish silty arkose matrix (±80''/%) "Dacitic Sandstone'
with sparse to abundant angular Predominantly coarse angular ss and Large slabs (up to 50' in length)
and some .,veil rounded arkose orkose composed of dacUic debris, of andesite conglomerate with a
boulders . u few andesite ,pebbles Occasional bed (- 2' thick) of ang!ior few ang schist frogs intermingled .
and boulders, a few large (t iO' schist fragments Enclosing beds similar to lower
iength) slabs of arkose. unit "A

\+ Silver Bell formation

NNI

~ tl~a\oa Y s s~JtJliiiiY eS!

Slope of

\J y

fib stream channei cg. i
~s composed mainly of wai i l "

rounded gztite boulders

Sketch Section
Thru . C laf Urr; Ranch 'Formation

a

Looking esierly
!n North Silver Oei 1 Mts, SW c )f Top

J H.C. Sept. '59

rsas



About 1 1/2 Miles

Rayt
cot M O

OROADSIDE MINE ,
(Scattered co er showin s Opp g O

4 - 1in Silver Bell Formation) 2
3 a a - _

O

o Q gp~ _
~1J D Q tJ 4 Q-°° ? p a o o / ~~ °

./ 7 I 1 I~ ~ t ~ 11 I ~ o -O ~v n 4 ~ o oa ,

"Tkac" (1) "Andesite Congl ." (Silver Bell Formation) - Andesite flows, breccias and conglomerates - no bedding observed .
(2) Limestone (Chaos block?) - gray, thin to thick bedded is (Rain Valley?) - ± 50' thick . May be within Silver

Bell formation, rather than overlying it, as indicated above .
(3) Clastics and pyroclastics(?) - thin to thick bedded (may correlate with beds which underlie Silver Bell

formation in north Silver Bell Mts .)
(4) Fine angular conglomerate (3' to 6' thick) in sharp angular discordance with underlying rocks .
(5) Pyroclastics - light gray to purplish - small angular fragments - basal member of Cat Mt . Fm .

"Tgl" (6) . Typical Cat Mt . Rhy . Dark, dense, flinty with thin tabular inclusions - ignimbrite?
(7) Pyroclastic - similar to basal member .

Note : Roadside Mine located about 35 miles west
of Tucson, just north of Ajo Highway .
See Geologic Plan by Fair and Kurtz, 1959
AGS Guidebook .

f
Sketch Map

Looking Northeasterly

NOT TO SCALE

J. H .C. ay, 1959
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Rubbly pyroc/as/ics,
Lower Cat Mf Formation.

Chaos boulders of
/s, arose 6 SB . ---- -----~,' '`

fl0'cy - rounded
dRoa boulders.

` ~\ ~\= Thin bedded, rubhly' `, ', ` %~ ~
arose .

`
Unconfarl711fg~ Thin-bedded Is, sillse`,

-~- Golden Gar`e Nlt `. Q~kose . Cretaceous .

Sketch

Secfon : r' mi . S. of Cafes Pass .
(Looking Northerly)

by J.H.C . 1957

j 1530

,Banded, fragmenf~./ ~`
Cot MI-. Forma,/o',. ------1~ `_ ~~
rynimbrife ? b D a

Lower Cal Mf.

Thin, red mudstone.

Poor/y conso/idvted Cg of
W&// rounded boulders. ~r o o

~° 0 ,
a d 0, ~

. Chaos, $ /a'dian. antgu/a rgu/ar boulders
of red beds, arkose1 is , and S B form.

° Some pie schist. Gray, sil/y or muddy
0

q m4trixa tuffaceous (?~o p\~ ,
Ajo road. o 2' p 0° 0 dQA~` g 0 .

To /us 4 b Pale grey, greenish, sandy
s1/t5/one and mudstane ^'

~`'~~ some arose, rather so//.
'` Sketch

~/ Typical arose.
Section: South Side of Caf Mt.

(Looking Wester1q)
f T e 1 t' 1t,r-t



-
±200' -

TQb Massive, block vesicular basalt flow

- Z! Rubble at base of flow

Bad of ash , pumice , and mud ( ::5' thick)

Angular fragments of Tbp in mud (±e thick)

o

Basalt porphyry flow
a

.^ * 150' ~y

Tbp
Tbp flow , has vesicular base, no
rubble rt contact with Tal

B a o

• D Y~ 0 p a b n aa°ad~p D d o d
~~ Ad Q O eD e/-r` O O D 7l O

.'rs

Tat

San Xavier Conglomerate - beds ]'to 5'
Post mineral thick - composed mainly of angular to

Pliocene P rounded boulders of altered arkase In
sandy to muddy matrix . Some biotite
rhyoliie , limestone fragments .

1000'

1

€I. SKETCH SECTION

~ ON NORTH SLOPE OF BLACK MT .
(' ±_.1500' North of triangulation station -looking . Westerly

by J. H .G. Feb. 26, 1958



- ----' Dac i t e

r--l Black dacite Light tan dacite tuff,
vitrophyre fine grained

~-- Tan dacite buff ~- / "Blue Basalt"
Flow breccia at base

Tight Contact -- / " Olberg beds"
Sandstone , probably tuffaceous, "'I I ~
and interbedded congl, 150' 7Q~t Brown Water laid ash

~- 5-20 thick
Basalt fragf Talus

"Blue basalt" 30' D o '~a©° °•~ n~ jalus
"Ol berg beds " 10'
Red stratified ash 800 :L "Yellow Peak congl .11

"Cool idge" granite Composed of pebble to 6'
Erosion surface size clasts of "Coolidge

projected granite, i n granite sand
THROUGH PART OF LUMPY BUTTE 2Coolidge matrix.

I MILE WEST OF ROCK PEAK granite Laramide?
Looking North

THROUGH TOP OF YELLOW PEAK
SAN TAN MOUNTAINS
Looking North

Black basalt " Blue basalt"
-'- ,~ Coarse-grained

o' Granite
4

Highway
(pre-£?)

'd Granite '1Fault Red brown water-laid ash
"Olberg beds" 4' thick

Note: Black basalt resembles the post -
dacite "Walker Butte" basalt .
This outcrop may consist of Walker
basalt overlying the I,' "Blue THROUGH OLBERG HILL , THE .-SMALL
Basalt" . The contact is not HILL AT OLBERG STATION,
apparent , however , SAN TAN ' MOUNTAINS

Looking North

Level of
Quarry cut

DIAGRAMMATIC CROSS SECTIONS
SAN TAN MOUNTAINS

Showing Some Stratigraphic
Relationships of Tertiary
Volcanics and Sediments

A . G . Blucher Reconnaissance
J, E, Kinnison February, 1960

'57'



Bisbee Formation -Cretaceous Bronco. Volcanics -Tertiary

o~ o o a a a_
ZZI

` \ orko `®o a o o p ° /j'
oS T \ `1~1~r Bell type

se o p o / p \ Vo/C
Q

$00 1:2

\ 14~,Q . ` ~1pd O o 0 0 . a \ ``` .~ 1
\ sqn \ SION. O ° o o ° o a \OGroY, sl/ ~\ ` sto4e 1 ~. ~-

. p ° 0 4 \ Chp Coos a09ht/Y ofkos C ss ` ` _ `._ ` ` UNcoNFOR X91 ell foUR \ `

_N
°1-k"","01/Oleo

on of

Ref: USGS Prof . Paper 281, by Gilluly

1. Weakly cemented conglomerate . Composed • mainly of well rounded
boulders of quartzite and arkose in an andesitic mudstone matrix .
Resembles conga . below chaos on South side Cat Mountain .

2 . Chaos? Angular blocks up to 8' dia . of andesite por congl .
(Silver Bell type), massive andesite por ., and limestone congl .
in a.matri•x of pale greenish sandy mudstone . Matrix appears
to have been derived largely from erosion of andesitic rocks .

"3 . Dark grey to pale maroon volcanics . Described by Gilluly as
being composed of andesitic mud flows and flow breccias .

Sketch Section Looking Southwesterly

Location : 7 miles S 60°W from Tombstone
or,2 miles due east of Bronco Hi

No Scale
J.H .C. May, 1959
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About one mile South of Ringbone Ranch

Kvh- Hidalgo volcanics ± 5000' thick
(Silver Bell type)

-~ About 1/2 mile East of Ringbone Ranch"

d
a a I

4 Ringbone shale - ± 800' thick
Q p a44 Oa o
4 Q Q q. P 4 b /~ ' a / Erosional

Unconformity-

44
' a / / / lop f / / f ' 2

O

cz:> C:5 C=3

/ Broken Jug 'Ls (Kb})

1 . Andesite flow breccias, mudflows etc ., with thin interbeds of fine, angular conglomerate . Dark gray to dull
maroon . Lithologically similar to Silver Bell formation .

2 . Thin bedded, greenish-gray, fine angular conglomerate and siltstone with interbeds of andesitic conglomerate
and few, thin limey beds . Similar to congl . of Hidalgo volcanics, also some large boulders of andesitic con-
glomerate . This formation (Lasky's Ringbone shale) may correlate with "Claflin Ranch formation" -- Early Ter-
tiary(?) -- elastics which underlie the Silver Bell formation in the north Silver Bell mountains .

3 . Basalt porphyry sill . Lasky (USGS pp . 208) considered this to be a volcanic flow .
4 . Limestone conglomerate -- basal unit of Ringbone shale formation .

•J. H . C. 6-12-59



1̀
Howell Ridge Formation

2 Hidalgo volcanics(Silver Bell Type)

Position of pre-diorite ~, 1~//lff '1/J ll © n
n 4 v 0thrust fault J j I/ & a fl

? /. / //I p P O Khv

(Silver Bell Type)
a

1 . Khr -- sandstone and siltstone
2 . Khr -- coarse limestone conglomerate
3 . Tkd -- diorite sill
4I• . Khs(?) Hidalgo sediments -- thinbedded greenish silt and fine congl - apparently derived from andesitic rocks
5 . Khv -- Hidalgo volcanics -- Andesite flow breccias, mudflows and conglomerates (Silver Bell type)
6 . Kbj -- Broken Jug limestone -- Lower Cretaceous

Note : According to Lasky (USGS pp . 208), Howell's Ridge formation
is in sedimentary contact with underlying Hidalgo volcanics .
As may be noted, a diorite intrusive separates the two for-
mations . Thus a pre-diorite fault may be responsible for Sketch Section
the .appaxent overlying relationship of the Howell's Ridge
formation: LITTLE HATCHET 'MTS, NEW MEXICO

Looking Northwesterly along NE side
of Howell Ridge, near center
Section 12, T 28 S., R. 16W.

Scale I'= 201

10

Disconformable
Contact

1000,

J.H.C. 6-11-59


