




















































ponent of this tectonite in some places looks like rhyolite dike rock (Tdf?), and in other places 

like pegmatite/aplite (TKp) that has undergone massive tectonic reduction in grain size. Equi­

granular medium-grained hornblende-biotite diorite or medium-grained gabbro, cut by 

aplite/pegmatite dikes is preserved in rare low-strain zones in this area. 

On the southeasternmost hills in the Picacho Mountains are two small exposures of weakly to 

moderately porphyritic, dark hornblende granodiorite included in this unit. Rocks of this unit 

are locally mylonitic. Biotite is probably present, but it is difficult to distinguish because it is 

fine-grained and chloritized. In its southeasternmost exposure, rocks of this unit are weakly 

layered and foliated, contain a moderate amount of sphene, intrude gneiss of map unit TXgn, 

and are probably intruded by variably gneissic granitoids of map unit TKpm. 

Tgm Barnett Well Granite and felsic dikes (Miocene or Late Oligocene) -- Mixed unit consisting of 

Barnett Well Granite (Tg) intruded by abundant, sub-parallel felsic dikes. Some felsic dikes 

contain an internal foliation parallel to dike margins, but the granite is non- or very weakly foli­

ated. 

TKpr Picacho Mountains Granite and dikes (Miocene or Early Oligocene) -- Mixed unit consisting of 

40-50% dikes that form a boxwork intruding Picacho Mountains Granite; in the northern Pi­

cacho Mountains,dikes are intermediate10 mafic (Tdmand Tdi), in southeastern Picacho 

Mountains near the Barnett Well Granite, dikes are aphyric rhyolite (Tdf). 

Tdi Intermediate-composition dikes (Miocene or Late Oligocene) -- Very fine-grained, homogranu-

lar, biotite granodiorite to diorite dikes that consist of 10-20% anhedral 1 mm-diameter quartz, 

4-10% 0.5-1mm diameter biotite flakes, and 80% subhedral to anhedral 1 mm diameter feldspar 

(mostly plagioclase?). Scattered biotite flakes give the rock a 'salt and pepper' look on close in­

spection; rock is light gray from a distance. Rock is non-foliated, and weathers to form rounded 

boulders. There appears to be a compositional continuum between the intermediate and mafic 

(Tdm) dikes in the northern part of the map area; dikes with a color index <50 are classified as 

intermediate composition dikes. Inclusions of mafic dike rock were observed enclosed in in­

termediate dike rock, indicating that the intermediate dikes are younger. Dikes labeled 'F' on 

Johnson's [1981a] map are interpreted to be this unit. Johnson reports that dikes mapped as 'F' 

range in composition from monzogranite to alkali feldspar syenite, generally contain 5-10% 

hornblende and biotite, and are cut by 'non-porphyritic andesite' dikes here correlated with 

Tdm. The cross cutting relationship reported by Johnson [1981a] contrasts with the observation 

ofTdm inclusions in Tdi made by the author. There may be more than one generation ofTdi 

dikes, or Tdm and Tdi are coeval. The second alternative seems more likely. 
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Tdm Mafic dikes (Miocene or Oligocene) -- This unit includes generally dark gray-green to black, very 

fine-grained, aphyric or slightly porphyritic dikes. The mafic dikes commonly have a weak 

cleavage. Because the dikes are non-resistant and crop out poorly, they are probably more 

abundant than shown on the map. Dikes exposed in CAP canal cuts (NWV4 sec. 9, T. 8 S., R. 9 

E.) are dark greenish black, and contain 1-5 mm black hornblende(?) crystals with greenish py­

roxene(?) cores. Dikes on hill 2405 in the southwestern part of the Picacho Mountains are 

slightly schistose, have mullions along their contacts, and irregular map traces, suggesting de­

formation after intrusion. Dikes west of Newman Peak are very fine-grained, and consist of 

amphibole + biotite + plagioclase with sparse 3-5 mm long amphibole crystals. Dikes labeled 

'A' on Johnson's [1981a] map are interpreted to be this unit. In the area labeled 'many dikes' 

near the northern edge of the map area, the mafic dikes appear to form a boxwork of mostly 

northwest-trending dikes connected by NNW-trending segments. Mafic and intermediate dikes 

are both present in this area, but are not differentiated on the map. 

Tg Barnett Well Granite (Miocene or Late Oligocene) -- Medium- to fine-grained, equigranular bi-

otite granite or granodiorite. This is a new named unit, defined here for its type locality along a 

major wash about 2 miles (3.2 km) WNW of Barnett Well on the Newman Peak 7.5' USGS 

Quadrangle. The location is the NEV4 sec. 26 (unsurveyed), T. 8 S., R. 9 E., in the vicinity of 

UTM 3618100 N, 464300E. The Barnett Well Granite is typically non-foliated and massive and 

weathers to rounded boulders. The rock consists of about 20-40% quartz, 60-80% feldspar, and 

2-5 % biotite. The K-feldspar/plagioclase ratio could not be estimated in the field, but plagio­

clase appears to be predominant. Grain size is typically 1-2 mm, with sparse subhedral feldspar 

crystals 2-3 mm in diameter scattered through the rock. Local weak protomylonite foliation is 

defined by oriented biotite and aligned, slightly flattened quartz grains. A few thin mylonite 

zones cut the granite. Gneissic layering is rarely apparent where the granite is intruded by 

sparse, subhorizontal, parallel sheets of aplitic granite. The contact between Barnett Well 

Granite and Picacho Mountains Granite is sharp, but difficult to locate in detail because of the 

similarity of the two rocks. 

At upper contact where variably gneissic granitoids (map unit TKgn) overlie the granite in 

the bottom ofa small canyon south of peak 4209 (center of unsurveyed section 27, T. 8 S., R. 9 

E.), the granite is massive to locally weakly foliated except at aIm thick contact zone where 

both(?) rock units are strongly mylonitic ally deformed and lineated (lineation plunges 5° and 

trends 243°). This contact is generally concordant to layering in overlying gneissic granitoids. 
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At top of hill 2701 northwest of klippe in the southern Picacho Mountains, this unit is leuco­

cratic possibly because all biotite had been destroyed by hydrothermal alteration beneath the 

detachment fault, and seems unusually quartz rich. Pink stain and brown splotches are sugges­

tive of oxidized sulfides. Mylonitic fabric is locally developed in this altered rock. At lower 

elevations on east side of hill 2701 granite appears less altered, is medium to fine grained, with 

biotite. Also, on west edge of hill top, fine-grained mafic intrusion (map unit Tm) invades the 

granite along a complex, interdigitated contact that is suggestive of magma mixing or of sof­

tening and stoping of plastic felsic host rocks. 

Mylonitic foliation in Barnett Well Granite intensifies near contacts on the southwest side of 

the body, and the rock is strongly mylonitic in some places, especially along the contact with 

the amphibolite and diorite (TXm) 

TKgh Picacho Reservoir Hornblende Granitoid (Miocene, Late Oligocene, Early Tertiary or Late 

Cretaceous) -- Medium- to coarse-grained homogranular granite, quartz monzonite, quartz 

monzodiorite, and granodiorite. Consists of 12-24% quartz, 24-34% orthoclase, 35-50% plagio­

clase, and 10-23% mafic minerals. Hornblende is the predominant mafic mineral, forming eu­

hedral crystals up to 1 cm long. Dark colored, medium- to fine-grained, hornblende-rich en­

claves, usually about 10 cm diameter, are common. The rock is non-foliated. Intrudes Picacho 

Mountains Granite near the northern edge of the map area (description from Johnson [1981aJ). 

TKnp Newman Peak Leucogranite (Eocene to.LateCretaceous)--The type locality for the Newman 

Peak Granite is the outcrop area at the summit of Newman Peak, where medium-grained, equi­

granular, homogeneous, muscovite granite, locally with garnet is exposed. Pegmatites are 

common in the granite, especially near contacts with structurally underlying rocks. Iron stained 

blotches on fractures are common and probably represent oxidized sulfide minerals. In general, 

pegmatite veins and screens of Pinal Schist are most common at base of muscovite granite ex­

posures around Newman Peak, and homogeneous muscovite granite is typical near the summit. 

Mylonitic fabrics are absent to weak in muscovite granite and pegmatitic granite, but are well 

developed in screens of Pinal Schist that are common near the structural base of the muscovite 

granite. Newman Peak Granite is distinguished from Picacho Mountains Granite by lighter 

color, greater abundance of muscovite, presence of garnet, and greater abundance of pegmatite. 

Picacho Mountains Granite (Eocene to Cretaceous) 

Texturally and compositionally variable granitoid complex, named here for the type location 

in the cut along the CAP canal in NWV4NEV4NEV4 sec. 9, T. 8 S., R. 9 E., in the west central 

part of the Picacho Mountains. A reference location is the ridge west of the Gold Bell Mine at 
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the NW corner of sec. 24, T. 8 S., R. 9 E. Rocks in the complex range in composition from me­

dium-grained, biotite±muscovite granite or granodiorite to faintly heterogeneous layered 

granitoids to heterogeneous gneiss with local layers of augen gneiss and muscovite granite. 

This unit is distinguished from the Barnett Well Granite (Tg) in the southwestern part of the 

range by its generally coarser grained character, wider variation in grain size in hand samples, 

and the absence of Ubiquitous gneissic foliation in the Barnett Well Granite (Tg). 

Southeast of Newman Peak the Picacho Mountains Granite contains sparse screens ofpor­

phyritic to megacrystic granite in which phenocrysts up to 3 cm in diameter are deformed into 

augen. The porphyritic granite typically contains 7-12% biotite. 

Near base of the Picacho Mountains northwest of Newman Peak, mylonitic fabric is absent 

and the Picacho Mountains Granite unit consists mostly of medium- to fine-grained leucocratic 

granite with a seriate texture (grain size varies continuously from fine to coarse grain). Local, 

sparse, K-feldspar crystals could be xenocrysts. Lithologic layering is weak to absent and de­

fined mainly by variations in biotite content and by intruding muscovite granite and pegmatitic 

granite sills. Some muscovite granite and pegmatitic granite forms dikes discordant to weak 

gneissic fabric. Discordant pegmatites in this area seem to dip preferentially to northeast. My­

lonitic fabric is weak and only locally present; it is most apparent where sides of qumtz veins 

are striated (sometimes referred to as "hot slickensides"). Sparse, sheet-like bodies of banded 

gneiss could be large, highly flattened xenoliths. In this area mylonitic fabric is better devel­

oped structurally upward toward the range crest, whereas gneissic layering is less developed 

and pegmatitic granite layers are less abundant toward the range crest. Near the northwestern­

most part of the map area, rocks of this unit consist oflargely massive (non-layered and non­

foliated), pale white, medium-grained, equigranular granite which contains 2 to 5% biotite in 

clots up to 1 cm across and very rare garnet. A K-Ar date (biotite) of23.57±0.5 Ma was derived 

from this massive granite (Johnson, 1981a, b; Damon et aI., 1996; sample location plotted on 

Plate 1). This unit is the granite labeled 'G' on Johnson's [1981a] map. This date may be either a 

cooling age related to tectonic denudation, or represent post-intrusive cooling in a Tertiary 

pluton. 

TKp aplite and pegmatite-

TKpm Main biotite-muscovite phase -- Moderately to strongly foliated, biotite-bearing, medium-grained 

granite, locally slightly K-spar porphyritic. Towards the upper part of this pluton, and to the 

west, two micas are commonly present and the granite is invaded by less than 10% variably fo­

liated, pegmatite or aplite dikes and sills. Characterized by seriate (heterogranular) texture, 

29 



tawny color, and vague compositional banding. Rock in the northern part of map area is gener­

ally more homo granular and foliation is less apparent. 

TKm Muscovite-rich phase -- Locally mapped phase in western Picacho Mountains. Typical rock con­

tains 2-5% muscovite in 1-4 mm diameter flakes, 1-4% biotite in 1-3 mm flakes, 60-80% feld­

spar (K-feldspar > plagioclase?) in subhedral 4-6 mm diameter grains, and 20-40% quartz in 

slightly flattened 2-4 mm diameter grains. Grain size ranges from fine- to medium-grained 

within individual hand samples. Mica content is variable. Contacts between the muscovite-rich 

and main phases are gradational over 10-20 m. Fabric in the muscovite granite west of Newman 

Peak is weaker than in adjacent main phase lower on the mountain. On the ridge southeast of 

the Picacho Pumping Plant (east from NEY4 sec. 9, T. 8 S., R. 9 E.) muscovite-biotite ratios 

vary erratically over 10's of m from 10: 1 to 1 :4, making delineation of muscovite vs. main 

phase impossible. Muscovite becomes less abundant eastward along the ridge, and the contact 

on the map indicates where the muscovite-rich phase becomes uncommon. 

TKpp Pegmatite-rich phase -- Similar to the main phase except that this unit contains> I 0% variably fo­

liated, coarse-grained, locally garnet-bearing pegmatite dikes and sills, and typically contains 

noticeably more muscovite than main phase. 

TKpg Gneissic phase (Eocene to Cretaceous) -- Distinctly gneissic and heterogeneous granitoid. Similar 

in character to main phase, but vague compositional banding becomes ubiquitous and obvious, 

and lithologic variability is greater. Very heterogeneous and gneissic varieties are common at 

low elevations. At the base of the steep bedrock exposures southwest of Newman Peak and 

west of peak 4209 (1 mile south-southwest of Newman Peak), the unit is a well banded gneiss 

that grades up-slope to cliff-forming, less gneissic and more granitic rock that is in turn overlain 

by the Pinal Schist (map unit Xp), muscovite granite (map unit TKgm), and related gneissic 

rocks (map unit TXgn) that make up the slope-forming Newman Peak summit complex. The 

contact between the banded gneiss and overlying granitic gneiss is locally shown on the map 

but was not mapped consistently because of its gradational nature and because of difficult ac­

cess to the steep slopes and cliffs where the gradational contact is exposed. Banded felsic gneiss 

is cut by intruding dark, hornblende-bearing granitoid (possibly related to unit TXg). Some lay­

ers of granitic rock in the gneiss contain 2 to 3 cm diameter, K-feldspar porphyroclasts. Weak 

mylonitic fabric is developed locally on surfaces between gneiss layers with contrasting com­

positions. 

Gneissic phase at the base of the range west of Newman Peak the unit consists of: 1) about 

10% fine- to very fine-grained gray, homogranular granodiorite in sheets that are slightly dis-
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cordant to the vague compositional banding; 2) 30-50% dark gray coarse-grained, porphyritic, 

biotite granitoid and 3) 40-60% main phase Picacho Mountains Granite. 

TXgn Gneiss (Middle Tertiary, Cretaceous, or Early Proterozoic) -- Heterogeneous, banded gneiss. (1) 

At a hill in the extreme southeastern part of the Picacho Mountains this rock unit is intruded by 

weakly layered hornblende granodiorite (map unit TXm). (2) On flat-topped hi112701, north­

west of the klippe of Tertiary volcanic rocks in the southern Picacho Mountains, gneiss of this 

unit includes a few percent of Pinal Schist within layered gneissic rocks that are, at least in part, 

granitic in origin. (3) On top of a ridge south of Newman Peak rocks of this unit overlie gneis­

sic Picacho Mountains Granite (TKpm) with a gradational contact between the two. Contact is 

placed below areas where Pinal Schist (map unit Xp) is present so that all Pinal Schist is in­

cluded within the gneiss unit (TXgn). Also in this area, the gneiss contains numerous sills of 

Newman Peak granite (TKnp) that are increasingly abundant structurally upward. Upper con­

tact is placed where overlying rock is more than 50% muscovite granite. Screens of fine­

grained biotite granite with 10-25 mm rounded K-feldspar phenocrysts (not porphyroclasts) are 

present in the gneiss in this area. This unit is inferred to represent Pinal Schist intruded by one 

or more granitic rocks, deformed into gneiss, intruded by Newman Peak granite, and further de­

formed during either a single progressive event or several discrete events. 

TXg Hornblende-K-feldspar granitoid and gneiss (Eocene, Cretaceous or Early Proterozoic) -- Foli-

ated to gneissic granitoid at southern end. of Picacho Mountains characterized by the presence 

of hornblende and 1-3 cm diameter K-feldspar porphyroblasts/phenocrysts. Contacts with 

gneiss unit (TXgn) and Picacho Mountains Granite are interleaved. This unit represents rock 

that is predominantly foliated granite older than the Picacho Mountains Granite. Distinction of 

older (Proterozoic) gneiss components from granitic components is difficult in these rocks. This 

unit is considered pre-Oligocene because Picacho Mountains Granite intrudes it, and major 

gneissic foliation-forming event is interpreted to be Early Tertiary or older. 

The typical rock is medium- to coarse-grained, porphyritic biotite quartz monzonite charac­

terized by 10-20% K-feldspar porphyroclasts up to 2 cm in diameter in a groundmass of about 

60% anhedral to subhedral plagioclase 1-3 mm in diameter, 20-30% quartz, 5-7% biotite, and 

2-5% hornblende in 3-8 mm long prisms. Classification as quartz monzonite is based on field 

estimation of mineral content. Rocks of this unit are exposed low on the hill slopes below the 

klippe in the southeastern Picacho Mountains. Rocks in the western part of the outcrop area be­

come gneissic, and appear to have a distinctly stronger, probably older, gneissic foliation that 

that seen in the Picacho Mountains Granite; the contact between the two units was not observed 
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in the field in this area. The contact with Picacho Mountains Granite in the eastern outcrops is 

gradational, but obscured by strong deformation. The Barnett Well Granite (Tg) intrudes, and 

truncates foliation in, the quartz monzonite. 

YXg Granite (Middle Proterozoic or Early Proterozoic) -- Equigranular to weakly porphyritic, me-

dium- to coarse-grained, non-mylonitic granite that is directly beneath the andesite klippe in the 

southeastern Picacho Mountains. 

Also includes a large, elongate block of granite in the crystal-poor andesite unit (Tau) near 

the summit of Picacho Peak. This block consists of porphyritic biotite granite with 2 cm­

diameter K-feldspar phenocrysts, which contain included biotite similar to that in other 1.4 Ga 

granites in southeastern Arizona. In some parts of the block, grain-scale disaggregation and 

secondary interstitial iron-oxides and silica(?) indicate severe alteration, but biotite in the gran­

ite block is fairly fresh. These observations suggest potassium metasomatism of the granite 

(Brooks, 1986; Kerrich and Rehrig, 1987). The granite block forms a single tabular outcrop lo­

cated 50 to 100 m west of the Picacho Peak summit, and is mostly a solid mass ofrock that is 

not brecciated. The tabular mass may be truncated at its southeastern end by a fault, although 

this was not determined definitively because the contact is exposed an inaccessible cliff face on 

the south side.· of the Picacho Peak summiLThe block is interpreted as an allochthonous block 

of crystalline basement intercalated within or between lava flows of the Tau unit. The mecha­

nism of transport may have been gravity sliding from an escarpment into a basin filling with 

lava, lateral transport within or on a lava flow, or upward transport from within a volcanic vent; 

the distance of transport is unknown. The rock is grossly similar to granite in clasts of the con­

glomerate at the base of the Picacho Peak volcanic sequence (unit Tc), to the granite beneath 

the andesite klippe in the southern Picacho Mountains, and to granite that underlies Tertiary 

volcanic rocks in the Samaniego Hills south of the map area [Ferguson et aI., 1999a]. Intruded 

by mafic sill rock (map unit TXm), and by crystal-poor andesite unit (Tau) 

Xp Pinal Schist (Early Proterozoic) -- Fine-grained, quartz + feldspar + biotite + muscovite schist and 

psammite, containing variable amounts of pegmatite and granite correlated with Newman Peak 

Granite (TKnp) along the crest of the Picacho Mountains. Also occurs as pendants in the con­

tact zone between the Picacho Mountains Granite (TKpm) and hornblende granitoid (TKgh). 

Mapped in outcrops that clearly have sedimentary proto lith with <20% granitic component. 
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Sample ID Unit sample description latitude Date Mat. 010 K °lorad References 
longitude (Ma) Ar 

UAKA-75- Volcanic rocks of Picacho Peak K20:Na20=1.0* 32° 37.58' 22.4 ± w.r. 2.8 84 Shafiqullah and 
27 (Tao) 111° 23.5' 0.5 others, 1976 

UAKA-75- Volcanic rocks of Picacho Peak K20:Na20="'1.3 * 32° 37.83' 22.4 ± horn 0.8 58 Shafiqullah and 
85 (Tax?) 111 ° 23.5' 0.5 others 1976 

UAKA-75- Volcanic rocks of Picacho Peak K20:Na20="'2.4 * 32° 37.93' 22.4 ± w.r. 3 94 Shafiqullah and 
28 (Tap?) 111 ° 23.52' 0.5 others 1976 

UAKA-75- Volcanic rocks of Picacho Peak K20:Na20=",4.8* 32° 38.12' 22.6 ± W.r. 6.7 94 Shafiqullah and 
76 (Tau) 111° 26' 0.5 others 1976 

UAKA 76- Volcanic rocks of Picacho Peak Latite dike exposed in a wash 32° 38.53' 22.1 ± w.r. 5.41 93.1 Damon et aI., 1996 
24 (Td) west of the saddle between the 111° 25.61' 0.5 

main massif and the low 
western hills 

UAKA-75- Volcanic rocks of Picacho Peak K20:Na20=",12.9 * 32° 39.83' 20.7± W.r. 9.6 56 Shafiqullah and 
29 (Tau?) 111° 23.43' 0.5 others 1976 

PM 303 Picacho Mountains Granite gneissic granite 32° 45.36' 24.1 ± musc 8.685 86 Johnson{ 1981 I 

(UAKA 76- 111° 25.37' 0.5 
I 

17) 
PM 303 Picacho Mountains Granite gneissic granite; analytical data 32° 45.36' 23.6 ± biot 0 Johnson{ 1981 

(UAKA 76- not reported in literature; may 111° 25.37' 0.5 
17) be same analysis as musc date 

reported above (see discussion 
in text) 

UAKA-73- probably unit 'F'-Rne grained 32° 48.1' 24.4 ± biot 6.1 46 Shafiqullah and 
64 intermediate igneous rocks of 111° 21.3' 0.7 others{ 1980 

Johnson{ 1981; Tdi? of this 
report 

PM 304 Picacho Reservoir Hornblende Quartz Monzonite{ non-foliated 32° 49.73' 25.1 ± biot 7.424 86.3 Johnson{ 1981 
(UAKA 76- Granitoid 111° 22.19' 0.5 

18) 
PM 305 Clemans Tank Diorite Quartz monzonite; locally 32° 51.57' 66.5 ± biot 7.752 88.9 Johnson{ 1981 

(UAKA 76- mineralized{ abundant epidote 111° 20.1' 1.4 
19) veins 

Table 1. Summary of potassium-argon isotopic age dates from the Picacho Mountains and Picacho Peak. 
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Rock unit Tau Tpa Tpa, Tat, or Tax Tao 

location S. Picacho Mtns. 
Isolated 

Hill at campground Picacho Peak summit 
ridge SE of 

middle of slope 
interbedded 

Inselberg Peak wI congo 

Sample# PP-1 K1 K2 K3 S1 
UAKA 

PP-3 S3 S4 PP-4 
UAKA 75- UAKA PP-6 UAKA 75 UAKA 

PP2 75-29 76 (96?) PP-5 75-28 85 PP-7 75-27 

component 
Si02 47.0 47.7 47.2 48.9 59.1 56.6 60.9 50.8 59.7 56.4 50.4 67.2 51.6 56.1 46.1 61.8 49.2 60.4 
AI203 13.4 14.1 13.7 13.4 17.1 14.5 16.7 14.9 16.5 16.4 13.5 16.3 14.8 17.9 15.1 16.4 16.8 16.7 
Fe(total)03 5.9 6.6 5.9 6.2 7.0 7.3 7.6 6.8 7.5 7.5 6.5 3.9 6.7 7.1 6.0 5.6 7.5 5.9 
MgO 0.2 0.4 0.3 0.7 0.1 0.6 0.2 0.3 0.4 0.3 4.1 1.7 2.4 3.0 4.2 3.6 6.1 3.0 
CaO 11.6 9.7 11.0 9.9 0.8 3.5 0.4 7.1 2.0 2.6 7.6 1.0 6.6 6.5 9.6 2.8 4.8 1.4 
Na20 0.4 0.5 0.5 0.5 0.7 0.8 1.0 0.5 1.0 0.5 1.2 2.1 2.1 3.3 3.0 4.4 3.9 3.7 
K20 11.1 11.1 11.3 10.9 13.3 11.0 11.8 11.3 12.4 12.5 6.9 8.1 7.3 4.0 4.9 4.0 3.8 3.9 
Ti02 0.9 0.9 0.8 0.8 1.1 1.1 1.2 1.1 1.0 1.2 0.8 1.1 0.8 0.9 0.8 0.8 1.0 1.0 
P205 0.6 0.7 0.6 1.0 0.9 0.8 0.6 0.6 0.4 0.5 
MnO 0.2 0.1 0.1 0.1 0.1 0.3 0.1 0.3 0.2 0.2 0.4 0.1 0.2 0.1 0.2 0.1 0.2 0.1 
LOI 8.6 7.9 8.8 7.5 0.7 2.5 0.8 5.4 1.4 2.3 7.7 2.5 6.0 3.6 9.1 1.8 5.5 2.8 
total 99.9 99.6 100.2 99.9 100.1 99.1 100.8 99.3 102.0 99.8 99.7 104.0 99.1 102.4 99.4 101.1 99.3 98.8 

K20:Na20 27.8 24.7 24.6 21.0 18.0 13.8 11.9 22.6 12.9 23.1 5.8 3.8 3.5 1.2 1.6 0.9 1.0 1.0 

Trace elements (ppm) 
Rb 381 442 401 379 379 345 205 235 124 101 
Sr 196 314 262 247 149 142 209 439 510 733 
Y 26 35 29 30 22 25 28 16 27 9 
Zr 357 533 455 429 323 347 320 271 247 186 
Nb 14 29 28 25 27 12 16 13 11 0 
Ba 1485 1727 1457 1026 2144 2469 2122 2350 1881 1707 

Table 2. Chemical analyses for volcanic rocks from the Picacho Peak area. Compiled from Shafiqullah et al. [1976] (UAKA and S- sample numbers), Brooks 
[1986] (PP sample numbers), and Kerrich et al. [1989] (K- sample numbers). Shafiqullah et al. [1976] samples consistently have higher silica contents than other 
studies; the reason for this is unknown. 
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