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CHEMISTRY AND PETROGENESIS OF THE APACHE LEAP TUFF, ARIZONA 
Clifford, P.M., Department of Geology, McMaster University, 
Hamilton, Ontario, L8S 4MI; Peterson, D.W., U.S. Geological 
Survey, MS-910, 345 Middlefield Road, Menlo Park, CA 94025 

The Apache Leap Tuff [ALT] of Miocene age in south-central Arizona 
is an ash-flow tuff that had an erupted volume of about 400 km3; 
it originally covered about 2,600 km 2 and ]locally attains a 
maximum thickness of 600 m. It constitutes a single cooling unit 
with a densely welded center grading both upward and downward into 
partially- and non-welded zones at the top and base. Chemically 
it is remarkably homogeneous, with no sign of vertical variation 
in either major, trace, or RE elements; it is ealc-alkaline, rela- 
tively enriched in REE, with only ~ small Eu anomaly. Discrimina- 
tion diagrams suggest a volcanic arc or syn-collisional setting, 
neither of which obviously correlate with the location of ALT near 
the transition between Colorado Plateau and Basin-and-Range struc- 
tural provinces. Variation, discrimination, and REE diagrams 
suggest little or no high-level differentiation of the magma, and 
the small Eu anomaly precludes substantial plagioclase fractiona- 
tion. Studies by others, using O and Sr isotopes, imply deriva- 
tion from a deep crustal source, with little contamination by 
rocks of the upper crust. The chemical uniformity suggests that 
either the magma chamber was homogeneous or, if layered, was 
evacuated very selectively. The relations between ALT and the 
volcanic rocks of the Superstition Mountains [SMC] 8-30 km to the 
west are not yet adequately established. The ash-flow tuffs of 
SMC broadly resemble ALT chemically but nevertheless show appreci- 
able diversity, suggesting sources that are related but distinct. 
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PROGRESS ON INTERPRETATION OF NEW CREMICAL STUDIES OF 
VOLCANIC ROCKS OF THE SUPERSTITION MOUNTAINS, ARIZONA 

CLIFFORD, Paul M., McMaster University, 1280 Main 
Street W., Hamilton, Ontario LSS 4Hl, Canada, and 
PETERSON, Donald W. U.S. Geological Survey, 
MS-910, Menlo Park, California 94025, USA 

New major- and minor-element analyses have been made 
for several Miocene volcanic units from the Supersti- 
tion Mountains. The units are here designated, from 
older to younger, lower ash-flow tuff (LAT), middle 
rhyodacite and rhyolite lava (MRL), upper ash-flow 
tuff (UAT), and upper rhyolite lava (URL). Field 
relations and geochemical characteristics both sug- 
gest that the rocks have been derived from a single 
evolving magma chamber. Available radinmetric dates, 
however, are equivocal and have not been utilized in 
the current studies. 

All the units are calc-alkallne, and they contain 
from 69.3% to 75.2% SiO 2 (water-free). As SiO 2 
increases, the A1203, Ti02, and Zr decline. REE 
patterns for LAT and UAT are virtually identical, but 
some for HRL are relatively slightly depleted. With 
increasing SiO2, the Eu anomalies become increas- 
ingly negative. These characteristics are compatible 
with fractionatlon of feldspar and sphene. Samples 
of the youngest lavas, URL, are relatively depleted 
in A1203, TiO2, Ba, La, La/Lu, Eu, St, and Zr 
and enriched in Nb and SiO 2 relative to most sam- 
ples of the older rocks. URL thus represents the 
most extreme fractions erupted from the magma cham- 
ber. On discrimination diagrams, some rocks plot in 
the wlthln-plate field, whereas others plot in the 
volcanic-arc field. This dichotomy suggests that 
tectonic discrimination diagrams may be applied only 
with difficulty to evolved siliclc volcanic rocks. 

Isotopic studies by others have suggested that the 
magma may be derived by partial melting of the amphi- 
bolitlc lower crust, and this is compatible with the 
current whole-rock chemistry. The rocks are metalu- 
minous, suggesting little assimilation of the schis- 
tose rocks (metapellte) widely exposed in the upper 
crust of the region. 
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JOY MANUFACTURING COMPANY 
707 BOYD BOULEVARD 

P. O. DRAWER 489 

LaPORTE, IND IANA 46350 

Phone: (219) 362-2191 

October 16, 1981 

Mr. Jim Sells 
ASARCO, Incorporated 
I150 N. 7th Avenue 
P. O. Box 5747 
Tucson, Arizona 85703 

lear Mr. Sel ls :  

We understand you want to do some work on a Magma hole 
No. MV-7 to make it useable as a water supply. This work 
can be handled as follows: 

Mobilization $500.O0/rig 

Demob i I izat ion $5OO.OO/rig 

Rig Time for All Cleanout and 
Re-entry, Handling Casing, etc. 

$56.00/hour + 
materials used 

Any other items such as water truck, standby, etc. will be 
handled under your existing order T-161-1 for the current 
work at Superior. 

Yours truly, 

JOY MANUFACTURING COMPANY 

J. H. Koontz, General Manager 
Contract Drill Division 
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s" ,,ME /,~"e4 P.M, ! 

Wm,E You WERE OuT 

OF. 

PHONE No . . . .  
Area Code , N u m ~  Extension 

%,=u.,.ON~O ~ ~',EASE CA,, 

CALLED TO SEE YOU WILL CALL AGAIN ~/ 

WANTS TO SEE YOU URGENT 

., . . ' u , ~ o  You. CALL I I ._ 

/ L  

-.~ ) ) ) , , .  
NO.149P ' ~ c l ~ o l ~ u ~  
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Collar of Hole With Number 

\,.,~,4oo' A/C \ ~ A-II 

Base of NC Core 

Bose of NX Core 

Base of Whitetail Conglomerate 

Basal Fault 

Plan qf Deyioti~p 
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SUPERIOR EAST PROJECT 
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