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Data available to us to date on the Anschutz Federal No.l drill hole

include the following:

1.'
2
3.
cyy*pi\%o
s\ 4

Location: NE 1/4 SW 1/4 sec. 13, T. 5 S., R. 1 E, Owyhee
County, Idaho. |

Well cuttings. r

Geophysical logs (ganmma, céliper, borehole-conpensated sénic,

compensated neutron-formation density, IES/DIL composite).

Temperature log.

On the basis of these data, the following prineipal conclusions were

reached:

1.

2.

The hole is located west ‘of the principal resistivity anomaly
&efined_by audio-magnetotellurics‘(AMT)(ﬁoover and Tippens, in
Young and Whitehead 1975). The hole is about 5 km west of the
10 ohm—me:gr confou; (26 HZ, north-south electric line) shown
by Hoover and Tippens in Young and Whitehead (1975). The hole
is not located on any prominent anomaly shown on available
aerumagneﬁic or gr#vity mﬁps. |

Sedimentary rocks in the upper 707 m (2,320 £t) of the hole,
chiefly volcanic siltstone and‘mudstone, are not hydrothermally
aliered. Expandable clay and framboidal pyrite in these rocks
afe normal products of volcaniq'glass decomposition, shallow

burial, etc., ard probably could be found in this unit at these

depths anywhere in the area.



3.

’

High permeability énd severely altered rocks are restricted to
several discrete zones, chiefly within the upper pprtion of the
hole; the zcones are listed in a section entitled "Cencralized
Deécripcious of Units.”" The lack of severe alteration effects
in the upper sequence of rhyolite is particularly rerarkable
because strongly éltered zones bound it bothAat top and

bottom. One other unit ("silicic lava A"), however, is so

strongly altered (silicification, epidote, chlorite, local

carbonate) in its upper po;tion that it could readily pass as a
pre-Tertiary metavolcanic rock. The alteration in this rock
diminishes dounward, indicating that the alteratioﬁ was caused
by solutiocans concentrate in the permeable zone located toward
its top.

Belouw the sedimentary unit the nrincipal rock types include
little altered rhyplite lavas and lighter colored, somewhat
more altered rhyolites; these altered rhvolites may include
some of those éxposed in the Silver City district and probably

also include rocks that do not crop out in the highlands. The

‘Silver City District rocl's are niddle !'iocene in age. Thin

basalt units are intercalated throughout the section belowv the
volcanic mudstone unit, and they all look alike. All are
ophitic lavas, variably altcred. Such rocks occur elsewhere in

the units called Banbury Nasalt (10 m.y. and younger; Armstrong

and‘othcrs, 1875) and in nmiddle Hioéﬁnc lavas of the highlands

north of Silver City (Melntyre, 1972)..
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S.

The hole bottoms in granitic’rock. This corroborates the
suggestion by Young and Vhitehead (1975), basgd on cheristry of
the thermal waters, that the Hruneau=Grandview aféa has a
substrate with granitic mineralogy. This occurrence of
granitic rock also indicates that thé-struétural relief betwcen

the hole and the Snake:Rivet Plain margin, where granitic rocks

‘crop out, 13 km (10 mi) to the southwest, is approxinmately

3,560 m.



6. Maximum temperature recorded in the hole was 1490 C at 3390.9 m
(11,125 ft), which was iecﬁrdedl67'hours after circulation
ceased. This temperature is consistent with the silica
geothermometer temperatures for wélls in the area (Young and
Whiﬁehead, 1975). A simple calculation of heat flow, using
average'cbnductivity values of Brott, Blackwell, and Mitchell
(1978); gave 1.7 HFU for 150°C bottom hole temperature and 1.8
BFU for 160°C. These values are essentially identical to those
determined elsewhere in the area from shallow wells (1.6-1.8
HFU; Broﬁt, Blackwell, and Mitchell, 1978). .A further rough
calcu;ation, assuming 9.1 km of granitic rock beneath the
wellsite (Hill and Pakiser, 1966,‘fig. 15, plus data from the
well) and using an average Idaho batholith heat-generation
value of 3;3 HGU and mantle heat flow of 1.4 Hrﬂ (Brott,
Blackwéll, and Mitcﬁell, 1978), gives a total heat flow of 1.7 417(?
HFY... This ;s identical to what is observed iq the area. This
resﬁlt shows tha; the heat flow Qbserved in tﬁe vicinity of the
well can be explained. by a Very siﬁple steady-state model

vithout.calling,upon,special or unique assumptioms.
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Generalized Descrictions of Units

Sgdimen';arv focks

Sedirents in the upper 378 n (1,240 f;) of the hole are chiefly
yellowish=gray (5Y&/1) and pinkish-gray (5YRE/1) volcanic siltsténe and
mudstone containing cxpandable clay and minor, but conspicuous amounts
cf carbonaté. Prior to clay alteration, these rocks were rich in shards
of silicic volecanic rlass. Crystalline raterial is notably lacking
througliout the section. Scall cevities, which appear to be molds of
vanished organic remains, are lined wvith frarbhoidal pyrite. In somé
specirens the cavities zpproxirate the shapes of ostracode shells. In a
fewv cuttings, ostracode shells are present and the framboidél pyriﬁe is
absent. A fev specirens contain carbomized plant debris, which changes
the.rock color to light brocnish-gray‘(SYﬁﬁkl). Piatorms were not
searched for, but probably are.present in minor arounts in some
spccicené,

Below 378 m (1,24C fr) the sedirments still are essentially crystal-

v

'free volcanic siltstone and rudstone, but they diffet from the sedirents
abcve.this level in the following ways:
l. Induration--chips in.cuttings notzbly harder and rore. angular
;than those #bove.
2.. Color--hotéblﬁ-nore éfab and dﬁtﬁ ghan 2bove, ranging from
light olive gray (5Y6/1) and olive black'(SYB/l) near top
"dounwatd :o.variods shades of gray (N7; K5)
3. ﬁxpandable~clay-;lessAcoﬁspicuqus.
4. f%amboidal'pyrite—-rare'or absent.

5. Carbonatc=-rare or abseat.



6. CShort norral resistivity~-—a uniform 2 ohm-meters, in contrasf
to the highly variable 4 to >10 ohr—-meters higher in the
section; 4 layer of basalt ﬁuff ray be present near 370 n
(1,420 f£r). An apparently thin laver of porcellanite occurs
near 518 m (1,700 ft). A thin basalt intrusive mass (camma log
suggests a 6 m (20 £t) raxirum thickness) occurs near 519 m
(i,900 ft). Evidence fqr intrusicn is the marked induration
and darkening of the sedimentsAimmediately above the basalt.
Another extremely indurated horizon in the sediments occurs
near 643 m (2,110 fr). Cuttings and the gémza loz show that no
basalt was intersected by the holg at this level, but the
indutation suﬁgests that a basalt intrusive mass is present

<

nearby.

Banbprvyﬂasalc 707-783 m (2,320-2,5370 ft)

" Ophitic basalt lava, variably altered--matrix soretimes altered to
green=-gray clay~like raterial; also in cuttingé are green-gray soft
£ibrous bundles of clay-like material. Also prcseht are tinor amrounts
of white blcached»lﬁva, probably liﬁings of.fractures. |

Silicified norphyry 783-829 m (2,570-2,720 ft) -

Strongiy al:e?ed lavafqr intrusive mass with quarté and feldspar
(K-Spar?) phenqcryscé--grquharass mostly strongly silicified, with
massivg reblacement, f?acture-filling, and fraccufé-lining with
quartz. Disseminateévsulfides are pyrité, chalceopyrite, and an
- unidentified d#rk-gray rineral. Oxidation of sulfides pfoduced chiefiy
rhematite. Lc$s-al;efcﬂ cuttinas -show conélusiﬁcly thét this ;ock is not

merely an altered equivalent of the underlyins rhyeolite unit.



"Phyolite=1" £29-063 m (2,720-2,160 ft)

Grayish-red-pﬁrpch(5RP&/2), erayish~purple (5P4/2), and grayish-
red (5R4/2 ané 10R4/2) aphanitic lava, mostly unaltered, with sparse
microphenocrysts of plagioclase, oxidized mafics (vhere unoxidized are
green pyroxene), and ragnetite. Cuartz rarely present. <Py£ice
fracture~coatings common near top. Locally a li;tlé altefation to

celadonite; rarely epidote fracture coatings.

"Ohyolite=2" 263-1,006 n (3,160-3,200 ft)

Light-olive=cray (57Y(/1) to greenish-gray (SCYG/l) lava; matrix
often replaced by opal or chalcedony. !Microphenocrysts of classy
feldspar (chiefly plagioclase?): possible. minor quartz, magnetite (oftén
altered to hematite), and minor pyroxene. Celadonite locally a matrix

replacenrent.

"Rhvolite-2" 1,006-1,448 m (2,200-4,750 ft)

Chiefly olive=rray (5Y4/1) aphanitic lava Qith vafiable reddish-
browvn colors due to éxidationé Sparsc ricronhenocrysts of~pl§zioclase,
pyroxene, and ragnetite. Remarkaﬁly unifeorm fqr so thick a unit (442 m;
1,450 ft); Locall& rminor celadonite staining or replacemént. Peadily

recognized’ ¢hill zones both top and bottom.

[}



Silicic lava A 1,448-2,222 n (5,500—7,290 fr)

Chiefly greenishe=gray (5GY6/1) aphanitic lava with sparse
miﬁrophenccrysts of plagioclase and éhloritizcd rafic. Variably altered
to epidote, chlorite, and occasional secoudary carbonate; pyrite as
fillings and sparse disserinations comron. Part of unit has abundant
quartz as filling of hairline fractures and as massive replacenent.
Intensity of alteration variable, but tends to diminish toward bottom of

unit.

————

Altered onhitic basalr 2,222-2,262 r (7,290-7,420 ft)
Dark=-greenish=gray (5G4/1), brownish=gray (SYR4/1), and grayish-

purple (SPQ/Z) altered lava with greeﬁ ua%y feldspar pseudomorphé and

oxidized clayey interstitial matrix; alteréd to seficité and chlorité at

base.

Silicic lava 2,262-2,356 m (7,420-7,73C ft)

Greenish-gray (5G6/1) aphanitic lava withISparse micrephenocrysts
of plagioclase, altered pyroxene(?) and ragnetite. Altered biotite(?)
may be present high.in'unit.l Pgrlitic vitrophyre at top altered tq
sericite and chlorite. | |
Silicic lava C 2,356-2405 o (7,73047;8904ft)

| Lisht=cray (L7) to pale-burple (5P6/2) aphanitic lava that lacks
ﬁicrbphenécrysts. Often finéiy méttlcd,'with fiou—alined opaque
néedlcs; some specirens cdniain miﬁor epidote,. chlorite,and quartz.
Upper éontact zoﬁe ié quartz, séricite,énd chlofite roclk with relict
‘perlitic fraéﬁures.. |

Al;e:éd:ovhitic basalt 2,405-2,426 m (7,8690-7,260 ft)

Grayish-red=-purple (52P4/2) and pravish-green (10G4/2) altered

lava; contains chlorite, thematite,and minor interstitial epidote.

9.



Alteration dirminishes toward vase, where color is redium dardk gray (¥é).

S$ilicic lava D 2,426=2,542 m (7,060=8,340 ft)

Light-greenish~gray aphanitic lava with microphenocrysts of
plazioclase, magnetite, very sparse quaftz,and altered pyroxene; sparse
py:ite cornrmonly present. Alteration notably less than in higher.
units.. Top is quartz-chlo;ite-sericite-altered perlitic vitrophyfe.
Vitrophyre also within unit in upper portion.

Silicic lava E 2,542-2,640 m (8,340-3,660 ft) Slightly higher

gaoma than "D"
Creenish-gray (5G7/1) éphanitic lava wvith very sparse
microphenocrysts of magnetite, quartz, plasioclasé, and chlorite after
pyroxene(?). Guartz diminishes; plagioclase increases dovnliole.

Locally minor epidote fracture coatings.

Silicic lava T 2,640-=2,841 m (8,0660-9,32C £t) Slichtly lower

gamma than "LC"

‘Looks like "E."

Porphvritic rhvolite 2,841~3,112 n (9,320-10,210 ft)
Light-greenish~gray (not on chart) aphanitic lava with prominent
quartz phenocrysts. Teldspar phlenocrysts prominent only in lower part

of unit. Locally has chlorite pseudomorphs after mafics.

1C



Arkosic sgdiments 3,124-3,325 m (10,250(?)-10,910 frt)

Light~gray (N8); brownish-gray (5YR3/l), pinkish-gray (S5YR8/1l), and

| greenish-gray (5G5/1) fine granitic detritus; chips in cuttings are hard
aggregates of quartz and féldspar grains, often rounded, often partly
coated by films of sericite. At two levels the arkosic rocks aré

- interrupted by oécurrences of brownish-gray (5YR3/1) aphanitic rock
with, rarély, microphenocrysts of quartz and feldspar. TIwo chips from
the cuttings show a "welded-appearing" coﬁtaﬁt of aphaniﬁic-rock and
arkosic rock. - The dark rock might represent'(l) a dike cutting the
sediments, (2) a lava unlike any other in the hole, or (3) lava
fragments incorporated in.the sediments.

"Ophitic basalt in ;0wer part of hole".

Basalt'laygrs at these levels were difficult to characterize
bécause of massive contamination by uphole caving. Without the gamma
log, iﬁ wouid be iﬁpossiblé to know whether any of the basalt in

" cuttings at ;hese levels was in place or not. Cuﬁtings at 3,170-3,173 m
.10,400-10,410 ft) contain ophitic basalt with fresh plagioclase; rock is
bfowﬁish ﬁlack (SYﬁé/l). Cuttings at 3,331-3,335 m (10,530-10,940 ft)

contain little-altered olive-black (5Y2/1) ophitic basalt.
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Granitic rock 3,338-3,391 m (10,950-11,125 ft) T. D.

The concern here is to be sure that we are dealing with genuine
granitic rock in situ and not merely with a relatively coarse arkosic
sandstoné or sand and grayel. The following features suggest to me that
we are, indeed, dealing with the real éhing:

l. Larger chips show quattz and feldspar, as much as 4 mm in size,

| interg;own in typical granitic téxture. Well-crystallized,
chloritized biotite aléo 1s present.

.2. .The caliper log shows a small, stable hole in this interval.
This would be unlikely for uncemented arkose. If cementation
were present, films of‘thé cementing maﬁerial (such as silica)
oﬁght to shoq up in the cutﬁings; None were:seed.

3. The gaﬁma log shows a level of radiocactivity distinctly lower

than that for arkosic sediments higher in hole.

12



Porous Zones Indicated by Log Data
The sonic and neutron—densitﬁ logs define sevefal zones of probable
high permeability that correlate well with featu:e§ observed in the
cutiings. The zones are as followg (ngutron_density log begins at
1,250 m (4,100 ft)): |
698-794 m (2,290-2,310 ft)--Sonigc===—======Just above top of Banbury

Basalt.

771-829 m (2,530-2,720 ft)--Sonic====—==—===Coincident with silicified"

porphyry, with disseminated

. sulfides; probably a major
zone.
1,006 = ( 3,300 ft)--Somnic Contact of "rhyolite-2" and

"rhyolite=~3".
1,448-1,478 m -

( 4,750 to 4,850 f£t)-=Sonic: » Silicified zone with.

1,448 to 1,478-1,4% m ~ sulfides; may be a
(4,750 to  4,850-4,900 ft)--Density major zone.

1,670-1,759 m (5,480-5,770 ft)--Sonic==—=== Poor sample return this
1,664=~1,667 to 1,768 m : interval; some samples
(5,460-70 to 5,800 ft)~-Density brecciated, silicified;

may be a major zone.

2,993 m (9,820 ft)~~Density - No data from cuttings.

+3,336-3,338 m

(10,945-10,950 ft)=—Sonic and Density=———-—- Basalt-granitic rock

contact.

-
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