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JISClJSSION 

During the summer and fall of 1978, the u.s. Department of Elll:'rgy, 
in cooperation with the (.5. Geological Survey, drilled three 
exploration wells on the eastern Snake River Plair .• Idaho. The wells 
range in depth fro~ 7..0:)r) ft (610 rn) to 3,nnn ft (914 m). The wells 
WE!re drilled to ohtain rp,latively deep, RuhHllrfacE!, geologic information 
in three areas trat have distinctly different types of geology. 

Two of the wells are loca,ted on the Idaho ~ational Engineering 
Laboratory. between Areo and Idaho ~alls, Idaho (roherty. 1979). The 
third well, located in Sugar City. Idaho, ha~ been describe::! by Embree 
and other."l (197R). 

This preliminary report describes the litholo?y and shows the 
temperature d15tributio~ and geophysical logs of WeLL #1, located 
betveen East Butte and Middle Butte, in the !'IE 1/4, sec. 22, T. 2 N., 
R. 32 E., Bigham County, Idaho. This well was ::; i ted by the U. S. 
r,eological Sur,rey to oht<tin information on (l) the character ar.d 
distribution of rhyolite rocks, (2) thp Rtrllr.tnral relation." of the 
rhyolite rocks with basalt lava flows, (3) tte age of the roc"i<s 
encountered in the well, (4) the n3ture and extent of alteration of thc 
rocks, and (5) the heat flow in t:11s area. 

The genl~~Y of this area ha~ hp.pn described hriefly in earlier 
reports hy Robertson and othPTS (1Q74), Nace and others (1975), and 
Walker (1964). The geology of tr.is area of the eastern Snake River 
Plain has recer.tly been mapped by Kuntz and others (1979). K-Ar dates 
of the rhyolitic rocks of. nearby East Butte are 0.6.±. t n.y. (G. B. 
Dalrymple, written commun., 1978), and the basalts capping Hiedle Butte 
are 1.9 + 1.2 m.y. (Ai",,,,t~-o,,g anti .... ~: ..... :;> 1975). 

Continuing Rtudies cf rocks frot:' thiR well " .. ill inveRti?;,'!.tf> their 
age, chemistry, and alteration. flrilling of 1-,1ell fll began June 15, 
1978, and endE!d August 5, 1978; rhyolite was the predominant rock type 
encountered. The rhyolite is 1,327 ft (404 m) thick, covered by 3?3 ft 
(118 m) of basaltic lava flows and underlain by 2B5 ft (87 p) of dense, 
altered basaltic lava ftows. The rhyolite is flow banded to flow 
breccbtpr\, vitrie to de'/itrifiEOd, vApor-phase :orYRtal1i:>:ed, sli?:htly 
altered, and mostly aphanitir .• vapor-phase cr-YR~atlizatl0n ir.cludes 
growths of sa~1dine and cristobalite in fractures and vesicle8. A 
spherulltlc teKture is developed where vesicles are filled by 
vapor-crystallization products. Alteration is COlHron in the lower one 
third of the well and consists of yellow, green, and dark-blue clays 
along fractures and in vesicles. Olivine p~enocrysts in the haRaltR are 
altered to serpentine near the bottom of the \oo'e11. 
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GEOPHYSIC.Al LOGS 

Logsed Interval 
Date Logged Feet Meters 

8-5-7t'! 820-1975 250-6CZ 

?-S-78 0-1925 0-587 

9-10-78 O-11-B7.f. 0-51.5 

8-5-78 925-1925 282-587 

8-5-78 925-1925 282-587 

8-5-78 0-1982 0-604 

8-5-78 0-1925 0-587 

8-5-78 0-1925 0-587 

11 Lo~ged by EG&G, Idaro [nc., Idaho National Engineerin~ Laboratory, Idaho Fall~, 

Idaho 834':)1. 

1.1 Logged by the U.S. Geolo",kal SurvE!Y, Idaho f-,lational EoFtine.ertnl! Laboratory, 

3.1 

Idaho Fe.lls, idaho 8.3401. 

Lo~ged by Charles A. Borott and t'aviC! D. BlackwelL, Insr1tl1te for the Study of 

Earth and Mall, Geothermal Laboratury, 253 Heroy ".ullding, Southern Methocist 

lTni'.'1"rs i t oJ, Dallas, ~'exas 75275. 
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LITHOLOGIC 
Op.sr::riptions 

Basalt: nark to brownish-gray. fine-grained. vesicular, 
diktytaxitic, porphyritic olivine basalt. The vesicles are 
round to irregular in ahap@ and range in size from 1 mm to 
1 c~> making up 2-20 percent of the rock volume. Enhedral, 
lath-shaped phenocrysts of plagioclase average about 8 DIn in 
size and constitute 20-30 percent of the modal volume of the 
rock. 

• Rilty clay with 5-10 percent arkosic 
5ar-,d. The aanc consists chl~f 1y of medium- grained. 
well-sorted, subangular to 5ubraunded grains of quartz and 

I ' 

Basalt: Dark-hrown to dark-gray. fine-grained. to 
vesicular, diktytaxitic, porphyritic olivine basalt. The 
vesicles are round to irregular. range in size from I mm 

• , 

to 2 cm, and constitute from 17 to 65 percent of the rock. 
Phenoc.ysts are randomly oriE!nted, euhedral to subhedral, 
lAth-shaped crystals of plagioclase, and brown to yellow-green, 
subhedral to anredral crystals of olivine. The plagioclase 
phenocrysts rar.ge in size from 1 to 5 mm and make up 10-50 
·percent of the- rock. The olivine phE!noerysts range in size 
from I to 3 mm and make up from 1 to 7 percent of the rock 
volu~e. SevE!ral contacts between individual lava flows or flow 
units are marked by cinc!ery or scoria zones stained by 
red-brown iron oxides. 

Rhyclit~: Light- to purplish-gray and brownish-gray. 
finf>-grained, porphyritic, devitrified rhyolite; may be 
granular, dense to vesicular, flow-banded to flow-brecciated, 
and gas-phase crystallizE!d in places. Some zones contain as 
much as 8 percent phenocrysts of subhedral hipyramids of quartz 
and subhedral sanidine. The phenocrysts are mostly from 
0.5 tu 2 mm in size. Products of gas-phase crystallization 
(cristabnlit~ and sanidine) are common along flow planes, 
fracture surfe~es, and small vesicles. CrystallinE products of 
hydrothermal alteration. namPly ('alc.ite, pyrolUSite, and brown 
mica, are common along fractures between depths of 720 ft 
(219 m) and 835 ft (255 m), Vesicles are 1-5 mm in Rize and 
locally constitute 15 percent of the rock. The top 5 ft 
(!.) m) of the rhyolite is weathered to a brown, limonitic 
day. 

D.hjvllt'O: P-l",,,,k, orang~ tc r(>.ddigh-br::>~'ll, dark- to 

medium-er"lY, ~nn purplish-gray; fine-grained; vitric to 
dcvitrified; dense to vesicular; flow-banded to 
flow-brecciated; fractured: crystal-poor rhyolite. The 
rhyolite In this interval consists of obsidian breccia zones in 
a granular to slightly pumiceous, vitric to devltrlfied, 
flow-~anded, gas-phase crystallized groundmass. Most of the 
fractUres are linpl'l with crystalline crusts, probablY products 
DE hydrothermal alteration. Mineral~ 1T\ thE'. fracture linings 
and fillings include quartz, calcite. pyrolusite. and brown 
mica, typically 0.1-0.5 mm in size. 

Rhyolite: Black, orange to reddish-brown. light- to 
purplish-gray. and dark-gray. crystal-poor rhyolite; may be 
fine-grained. v1tric to devitrified. dense to vesicular, 
flow-banded to flow-brecciated. spherulitic, and fractured 
rhyolite. The rhyolite in this interval consists of vitric 
ohFlil'lian breccia wtth black, angular fragments of ob'sidian 
5-10 Cr:l in diameter in a red-brown to orange. vitric, granula'r 
matrix. Vesicles are common in the lower 200 ft (60 m) of this 
interval elongated in a subparallel orientation. The vesicles 
constitute from 2 to 60 percent of the rock volume and average 
about 3-5 mm in diameter. 

Basalt: Dark- to medium-gray, grayish-black. and 
greenish-black; fine-grained; dense to veSicular; porphyritic; 
olivine-basaltic lava flows. Phenocrysts of vltr~ous, E!uhedral 
to subhedral plagioclase arE! sparse (1-5 percent). Locally the 
plagio~laRe pheno~rysts make up 70 percent of the rock 
volumE!. A few 1 to 2-mm. RltE!rE!d, anhedral phenocrysts of 
green olivine arE! prE!sent throughout. Inclusions of 
pinkish-gray, devitrified, fine-grained rhyolite (as large as 
'i em in diameter) arE! cornman in the lower 100 ft (30 m) of the 
unit. Eydrothermal alteration products are COUIDon along the 
many fractures as thin films of blue-gray and greenish-gray. 
very fine grained clay minerals. 
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