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ABSTRACTS WITH PROGRAMS,; 1975

-2 Tii lorado, Boulder, Colorado 8030 T os_Alamos Scientific Laboratory (L
Field, petrographic, and geochemical studies of sedimentary copper g, ; actively investigating the potenti
posits in New Mexico indicate that at the start of both Permiap and the extraction of geothermal energ
Triassic deposition, the sedimentary environment was a moderate tg low essentially dry, rock at moderate d
gradient alluvial plain. Precambrian highlands composed of metavole, &gt 18 to drill a deep hole into hot,
rocks with high copper contents were the original source. Some Coppe,' 22 hydraulic fracture. A second hol
was incorporated into clays or transported short distances in Surfag, | e ture creating a circulation loop f

waters before precipitating as oxide copper minerals in stream segy 11408 site LASL drilled four shall

as is shown by a comparison of mineralization in recent alluvia] grage Jeeper holes were drilled into the

and the Permian Abo Formation at the Zuni District. (heses GT-1, reached a total depth o

During diagenesis, copper and other ions were released by disSolg‘; Precambrian rocks. The second hole,
tion of silicates, sulfides, and oxides to form a copper-rich gToung ) o This hole penetrated°2l99 m of
water (<l ppm). Deposition of copper occurred in paleo streanm chay .wmhole temperature of 197°C. Hydra
by sulfur associated with woody debris (Triassic Agua Zarca Sands, 48 gsful in GT-1 and at two levels in
the Nacimiento Mine). : a radius of about 60 m has been ge

Permian channels are smaller, commonly lack large concentratigy, , fracture is currently being extend

coarse woody debris, and are closely associated with backswamp apg i1 ted in May, 1975. This hole has a

grain channel-fill deposits. Field relations indicate that discharg( s pl—ojected bottomhole temperature

groundwater can precipitate copper in organic-rich, often calcareqy by . this hole will be completed in.Aug.'
reduced muds and silts adjacent to channel deposits (Scholle anq “ixh"‘ . peen initiated to locate new drilli

Rolls Districts), or down gradient in organic supratidal sands (Ping i rern United States.

[ Mine) or in beach and nearshore marine sands with H,S (Rayo District)

Discharge of groundwater into marine sediments may form copper-rigy
shale, or the copper may be dispersed. However, copper depositg sugh |

i those at the Lisbon Valley District, Utah, may represent later l‘emou’%

! lization of copper during the dissolution of evaporites or compactiy, -

of sediments.
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The Big Horn Mountains are general
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et Member, as mapped by Baker, of ti

ADVANTAGES OF COMPOSITE THIN-SECTIONS FOR TEACHING OPTICAL MINERALOG
AND PETROGRAPHY
Larsen, Leonard H., Department of Geology, University of Cincj
Cincinnati, Ohio 45221 N SRS 8 gubsurface mapping of the Lebo Shal
Composite thin-sections of minerals and rocks are economical to Make | & Fort Union Formation in the nﬂfthwcjj
and use, and permit rapid, strategic study. . ing and Montana has resulted in a ¢
Thirty-six rock-forming minerals, as randomly-oriented grains 8 é"the segment of the Bighorn Uplift, i
(-80+120 mesh) indurated by epoxy, were prepared as six thin-secHOnS aing morth to the Wyoming-Montana St
with six minerals per slide. These were used to teach Optical (jence is more compatible with the t
Mineralogy as a prerequisite to Thin-Section Petrography, and to pplift of the Big Horn Mountains wi
transition students from grain-in-oil mounts to thin-sections, Lor event, and (2) Tongue River sands
Minerals on each slide were grouped for rapid strategic compariseng (thern source area.
and to illustrate thin-section identification techniques. cross sections show that the uppel

3!

Composite thin-sections of fine- and medium-grained rocks haye l'ath the lower part of the Tongue Rive
similar advantages of economy and comparison. Examples of app]ica“w B bers rises stratigraphically from t
are: a rock suite - Palisades Sill, ten rocks on one slide; seri] o juwestward to Sheridan, Wyo., resul
relations - Bouma cycle, five rocks on one slide; catalog of textupe; E j"y, and thinning of the Tongue River.
- ash-flow tuffs, twenty-four rocks on three slides. - .i;nmes less sandy and finer grained.

In all cases students can have identical thin-sections and work j, . depositional center of the basin di

i t of Sheridan, possibly near th

unison. Two or four specimens can be compared simultaneously. & ves
Projection-discussion enhances the method which can be extended tq @7, that the source area for the Tongu

i ore-microscopy. Composite thin-sections have analogous advantages in b widan—nirney area. Cross-stratific
| research, as well. & terent channel sandstone units in t

‘ g 'Zr indicates that streams flowed so
(‘ CURRENT STATUS OF THE LOS ALAMOS DRY HOT ROCK GEOTHERMAL ENERGY m.sent mountain front, during Tongue
& EXPERIMENT f:clufiion of a northern source area.
Laughlin, A. William, University of California, Los Alamos Scient“, g i
Laboratory, Los Alamos, New Mexico 87545; Pettitt, Roland A., Un[:( o
versity of California, lLos Alamos Scientitic Laboratory, Los jj,. -f_aoSITIONAL PROCESSES IN THE TERMINUS
New Mexico 87545; West, Francis G., University of California, Lm‘< Lawson , Daniel E., Department of Ge
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545 urbana, Illinois 61801
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:QLhC extraction of geothermal energy from regions containing hot,
essentially dry, rock at moderate depths. In brief, the LASL con-

", is to drill a deep hole into hot, impermeable rock and create a
:ehydraulic fracture. A second hole is drilled to intersect the
‘juﬂe’ creating a circulation loop for the injected water. To locate
| dlling site LASL drilled four shallow heat-flow holes. Subsequently,
!, jeeper holes were drilled into the Precambrian basement. The first
 these, GT-1, reached a total depth of 785 m and penetrated about 47 m
jrecambrian rocks. The second hole, GT-2, has a total depth of

yn. This hole penetrated 2199 m of Precambrian rocks and had a
oohole temperature of 197°C. Hydraulic fracturing experiments were
hﬁsful in GT-1 and at two levels in GT-2. A small hydraulic fracture
Ifaaludius of about 60 m has been generated at the bottom of GT-2.

" fracture is currently being extended. A third deep hole, EE-1, was
ed in May, 1975. This hole has a projected depth of about 3800 m
f,projected bottomhole temperature of about 250°C. 1t is expected
ﬁtuds hole will be completed in August 1975. An exploration program
:ME“ initiated to locate new drilling sites in both the western and
cern United States.
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L ¥IC IMPLICATLONS OF THE FORT UNLON FORMATION, NORTHWESTERN POWDER

ERBASIN, WYOMING AND MONTANA ¢
Ly B Ii., U.S. Geological Survey, Denver, Colorado 80225

| parnum, B. E., U.S. Geological Survey, Denver, Colorado 80225
galyardt, G. L., U.S. Geologlical Survey, Denver, Colorado 80225
The Big Horn Mountains are generally considered to have been

!ﬂCd in the late Palcocene, providing a source arca for the Tongue

'dpwmbur, as mapped by Baker, of the Fort Unifon Formation. Surface

=h,'subsurface mapping of the Lebo Shale and Tongue River Members of

jmrc Union Formation in the northwestern Powder River Basin of

.ng and Montana has resulted in a different conclusion. Relative

fmesegment of the Bighorn Uplift, from the Piney Creek Thrust in

" ing north to the Wyoming-Montana State Line, the accumulated

glﬂw“ Is more compatible with the tentative conclusions that:

|

pplift of the Big Horn Mountains was principally a post-Tongue

~r event, and (2) Tongue River sandstone units were derived from a
ern source area.

. (ross sections show that the upper part of the Lebo intertongues
"5 the lower part of the Tongue River. The contact between the

sers rises stratigraphically from the area around Birney, Mont.,
:kwestward to Sheridan, VWyo., resulting in a thickening of the

. yand thinning of the Tongue River. In addition, the Tongue River
Exms less sandy and finer grained. These relationships suggest that
~,depositional center of the basin during Lebo and Tongue River time
{;wst of Sheridan, possibly near the site of the Big Horn Mountains,
7, that the source area for the Tongue River was north of the
g;man—Birney area. Cross-stratification from two stratigraphically
ierent channel sandstone units in the upper part of the Tongue

~or indicates that streams flowed southeastward, sub-parallel to the
;$MC mountain front, during Tongue River time, supporting the
‘kmsion of a northern source area.
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;,Oslﬂ‘IONAL PROCESSES IN THE TERMINUS OF THE MATANUSKA CLACIER, ALASKA

Muwson, Daniel E., Department of Geology, University of Illinois,
yrbana, Illinois 61801
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