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TEMPERATURE SURVEY

May 22,1272
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MIAMI COPPER — Superior Oil Rotary Hole DCA-1
Surface — 4002 with spol cores
at 1668 - 1675’
2959'- 2971
3514' - 3525’
3525~ 3542
3542°- 3552

3552' - 3568
4000'- 40115

May 18 - Jure26 1964
9" Hole

ASARCO Core Hole DCA-I1A
4002'- 5813
Nov!7,197l - Feb.9, 1972
NX Hole
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GRAPHIC LOG 8 ASSAY RESULTS
of
ORILL HOLE DCA-IA
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Whitetail Conglomerate
with clasts of qm, sch,
db,qtzite in mudstone,
sparce amounts of
Native Copper

2920'

Breccigted Quartz Mon-
zonite Slide Block™ with
Native Copper

3i08'

Whitetail Conglomerate
with clasts of qm, db,
qtzite, Ims, 8 sch-gn
with aitered porphyry
fragments, Sparce ta -
Trace amounts of Native
Copper throughout sec-
tion, Limestone clasts
toward base

MWERAL) 4898"'

‘Naco Limestone
{Pennsylvanian)
fossiliferous, 8
associated red
bed shales, trace
pyrite & specularite
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Continenial Rofary Hole M-I
Surface -2402" with core from 2252'-2261 {Sept.-Oct. 1970)

ASARCO Core Hole M-1A
2402-5322' (Aprit 11 - July 3, 1971)

NOTE : Assays recorded are Copper Values sampled on 10’ intervais.

Available assaysin this 492 foot
section of Whitetail suggest the
section will average 0.05 % copper.

Available assaysin this (§8 foot sec-
tion of Quartz Monzonite slide block
will average 0.02 % copper.

Native copper in this 1790 foot sec-
tion of Whitetail,from 3108 to 4898
feet, based on available assays, sug-
gest the entire section will average
0.09 % copper.

TIS, RI3E.

NW Yy SW'h SWY of Sec. I5
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Walter Illman, Dick Thompson, and Shlomo Neuman

Single- and Cross-Hole Transient Pneumatic Tests in Unsaturated
Fractured Tuffs at the Apache Leap Research Site

Over 260 single-hole pneumatic tests have been conducted in 6
shallow vertical and inclined boreholes in unsaturated fractured tuffs
at the Apache Leap Research Site near Superior, Arizona. Guzman et
al. [1996] applied a steady-state analysis to each test. We describe
pressure and pressure-derivative type-curve analyses of transient data
from some of these tests which yield information about air
permeability, air-filled porosity, skin factor, and dimensionality of the
flow regime on a scale of 1 m.

Transient air permeabilities agree well with previously determined
steady-state values but show poor correlation with fracture density
data. The single-hole test results, together with borehole televiewer
data, helped us design and conduct over 35 cross-hole pneumatic tests
in 22 boreholes at the site, including those used previously for
single-hole testing. In each test, air was injected at constant mass
flow rate into a relatively short borehole interval of length 1 -2 m
while monitoring air pressure and temperature in the injection
interval, at the surface and in 11 short (0.5 - 2 m) and 25 longer (4 -
20 m) intervals within the injection and surrounding boreholes. We
describe the results of two cross-hole tests and type-curve analyses of
these test results in which short borehole intervals are treated as
points and longer intervals as lines. Accounting is made for borehole
storage effects due to air compressibility. The cross-hole test results
yield information about fracture connectivity and directional air
permeability and air-filled porosity on a scale of 10 - 20 m. Results
to date provide considerable insight into gas flow through unsaturated

fractured rocks, the properties of such rock, and their scaling
behavior.

Beth Parker
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