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GROUND-WATER RECONNAISSANCE OF THE SATILOR CREEXK AREA,

(WYHEE, ELMORE, AND TWIN FALLS COUNTIES, IDAHO

By E, G, Crosthwalte

ABSTRACT

This report evaluates thes grcund-water resources of about 1,000
square miles in the semiarid uplands eouth of the Snake River between
the Bruneau River and Salmen Falls Creek,

The outcropping rocks are the Idavada Volcanics of Pliocene age,
and the Idaho Group of Pliocene and Pleistocene age, consisting of the
Banbury Basalt of middle Pliocene age and the overlying predominantly
sedimentary deposits of middle Pliecene through middle Pleistocene age,
These rocks dip gently northward, The volcanic rocks are the best aqui=-
fers, but the yield of water from the sedimentary deposits is adequate
for domestic and stock use, About 6,000 acre-feet of water is withdrawn
annually from the Idavada Volcanics by 9 irrigation wells to irrigate
about 3,000 acres, Oniy a few tens of acre~feet of water is withdrawm
from the other formations,

The regional dip of the rocks induces weak artesian conditions in
the volcanic rocks and somewhat higher artesian head in the sedimentary

rocks,



Betimzted aepth o waber ranges from leze than 250 feebt to more
than 75C feet, as showm in an accompanying map,

The eastern part of the area appears to be mere favorable for the
development of ground water for fsrigabtion than the western part because

of better aquifers at shallower depth,

INTRODUCTION

The Sallor Creek area ir;c;ludes thoze paivts of Ovv'yﬁee, Elmore, and
Twin Pallzs Counties lying beitween the Brieauw River and Salmon Falls
Creek, and from the Snake River to the south side of Township 1C South
(fig, 1), The area is essentially identical t¢ unii 1-1 of the U,S,
Bureau of Land Managemenits division of the State into units of their
master plan, A part of the arsa 12 public land under the administration
of the Bureau o¢f Land Management and a part is used as a gunnery range
by the U,S, Air Forze, This report iz a reccnnaissance evaluation of
the occurrence and availability of ground water in the area, done during
July and August 1962 at the request of the Bureau of Land Management to
aid the Bureau in crderly planning of future development., Two weeks
were spent collecting well logs and other well data and examining geo-
logic formations, titudes of wells were interpolated from topographiec
maps ,

Well owners, drillers, and pump companies supplied much of the basie
data and their cocperation is gratefully acknowledged, Published data
by H, E, Malde, H, A, Powers, and C, H, Marshall of the Geologic Divi-
sion of the U,S, Geological Survey were exiremely valuable in making

hydrologic interpretations for this investigation and in the preparation

of a generalized geclogic map of the area,
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wrean of Reclemation

- Pritate individuals, companies, and ths T2,
heve considered using water from Snake River to irrigate parts of the
upland area, The latest study by the Bureau of Reclamaticn {1961, vol,
IV, pto 1, po 285-295) indicated that there is at least 133,000 acres of
medium to high quality land suitable for irrigation in T, 65 S,, R, 6~
13 E, The irrigable land lies in scatiered sheestring-shaped areas,

The considered water supply would be from a dam and reservoir on.the
Snake River at Clear Lakes, about 7 miles upstream from the mouth of
Salmon Falle Ciresk.

The provisions of the Desert Land Act of 1877 and subsequent amend-
ments have given impetus to recent irrigation of desert lands in many
parts of Idaho by pumping ground water, A strong demand for opening of
public land to desert entry is anticipated with the return of 13} town-
ships of the gunnery range to the administration of the Bureau of Land
Management and with the ending of the moratorium on the filing of desert

land entries,

Geography

The Sailor Creek area is a rclling upland of abeut 1,000 squarse
miles aisseciea by broad valleys and narrow canycns, The altitude of
the upland ranges from 3,000 to 4,100 feet above sea level, The Snake
and Bruneau Rivers and Salmon Falls Creek flow in narrow valleys or
canyons 300 to 800 feet below the upland,

411 streams within the area are ephemeral, Sailor and Deadman
Creeks are the principal streams and are tributary to the Snake River,

Lesser drainage ways are Pot Hole Creek, which is a tributary of Sailor



4
Creek, and Tuana Gulch, Rosevear Gulch, and Brewns Cresk, whilch are
tributary to the Snake River, The drainage basins of the smaller streams
and most of the drainage basins of Sailor Creek and Deadman Creek are
within the Sailor Creek area, There are many draws, guiches, and “creeks®
of minor importance, About 80 percent of the area drains to the Snake
River less than 5 percent to Salmon Falls Creek, and about 15 percent to
the Bruneau River,

In the northern three-fourths of the area broad valleys with little
relief have been eroded below relatively flat table lands, Steep slopes
and small=-scale "Badland“ topography separate the valleys from the table
lands, The southern part of the area is broadly rolling and campa:;'é-
tively undissected,

Sagé brush is the predominant native vegetation, but rabbit brush
is common, Large areas in the northern part have been cleared and
reseeded to range grasses, "Cheat® or "bronco" grass has invaded the
area and is the predominant grass in the north-central part, These
grasses and the sparse native grasses growing with the sage brush are
foraged by sheep and cattle, Substantial stands of Russian thistle
thrive on land cleared for reseeding,

All crops in the area depend on irrigation., The water supply in
the Bruneau River Valley is from Bruneau River and flowing wells, Water
pumped from Snake River is used to irrigate Indian Cove and a few small
isolated tracts, Water from Malad Springs irrigates terraces south of
the Snske River reaching from Bliss to Pasadena Valley, Kinghill, and

Glemns Ferry,



agriculbural produchtion and 1t Is belleved that mest Irrigavle land has
an adegusde wabsr suppiy, Some Lrvdgetls Lland in Indlian Cove is unde-
veloped, The caayorn of Sglmcn Palls Cresk nas no tillable land and very
little for pasturags, Withdrawals foam < rechacge %o the aquifers in
the lowland areas probably dn not greatly affeet the water supply of the
uplands, aithozgh withdrawal by bhe dmc» artesian wells in the Brunsau
River Valiley undoubitediy efiscvis bne water supply of the Sailer Creek
arez but data are bewo ilnscejuave to permdt sstimation of the magnitude
cf the effsct,

The uplands are now corbviveabed only along lower Salmen Falls Creek,
About 4,200 acres is irrigated in the southeast part of T, 8 S.;, Ry 13 E,
and the northsast parb of T, 9 S,, Ro 13 E, with water pumped firom Sal-
mon Falls Creek by the Magic Water Corporation and about 3,000 acres is
irrigated with ground water in the norihwsst part of T, 10 3., R, 13 E,
and the northeast part of T, 10 S_, R, 12 E, About 300 of the 3,000
acres receives water pumped from Salmon Falls Creek,

Dry farzing was tried in part of the area now irrigated with ground
water and the valisy of Deadman Creek south of Glenns Ferry was dry

farmed many years ago, but dry farming is no longer practiced, The

remaining upland is used for pasturage,



mrapesm village 13 the enly sebiloeant in the Sadller Ureek ares,

The only permanently occupied housea cn the upland ars in the area irrie
gated with water from Salmon Falls Crask, The ares is rimmed on the
north and east by scattered villages and farms, but the interior has no
permanent residents,

The U.S, Air Force has used 193 townszhips in the area for an aerial
gunnery range, In September 1962 13% townships were eliminated from the
range,

The developed areas around the edge of the upland have paved and
graveled roads, but the upland has few graveled roads and no paved roads.
Graded dirt roads and unimproved Wwagon® roads provide access to the

upland during most seasons of the yaar,

Climate

The cslimate of the area is semiarid with hot summers and cool to
cold winters, Weather stations arcuad the margin of the area and iso-
hyetal maps indicate that most ef the arsa recsives about 8 inches of
precipitation annually, A weather stsbion was established at the Cheat
Grass Experiment Area in see, 2i, T, 6 S,, R, 3 E, in 1961 and a stor-
age rain gage was installed in see¢, 21, T, 10 S,, R, 10 B, in July 1962,

The mean annual temperatures at stations arcund the area range from
47,7 to 54,19F, The lower temperaiures are probably representative of

the area,
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thir foilowing table shows the precipiterion

stations near and on the vorder of the arsa,
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Precipitation and temperature at stabicns aear the Saller Creek arsa

(From records of the U.5, Weather Bureau)

Average Mean
Altitude ' Period Period
annual annual
Station (feet above of of
precipitation temperature
sea level) record record
(inches) (°F)
liss 3,260 7,60 1920-61 49,6 1932-61
Buhl 3,500 8,21 1919-61 SC.1 1919-61
Glenns Ferry 2,580 8,55 1923-61 54,1 1930-61
Grasmere 5,126 7,95 1954=61 47,7 1954-61
Hot Spring 2,590 8,62 1906-~18 32,5 1906-18
Three Cresk 5,420 /13,13 1940-59 - -

1/ Partly estimated,

Precipitation in the Jarbidge Mountains and on Elk Mountain near

the Nevada~Idaho boundary supplies most of the flow uf the Bruneau River

and its tributaries, the East Fork Bruneau River and the Jarbidge River,

south of the Bast Fork Bruneau River, Precipitation also is the princi-

pal source of recharge to the Sailor Creek area,

Data from snow courses

in and near the Jarbidge and Elk Mountain suggest that precipitation

probably averages more than 20 inches at the higher elevations on the

mountains and locally exceeds 24 inches,



Traporagtion is an importsad Jaostar fo Ysterntaloe ths amount of
effective precipitation availatle for sther uses, ¥Yohler and ethers
(1959, pl, 2) estimate thai annual evaporabion frem lake surfacss in the
southern part of gsouth Idaho is 38 ineches, Ary development which con-
templates storage or transmission of waler in zurface structures would
have to consider thiz loss, For example, the canal and distribution
system of the Magic Water Corporation is relatiwely long, and evapora-
tion is an important part of their losses,

Evapotranspiration is defined as tne water used in plant growth and
water evaporabed from adjacen® soil, Ascording o Blaney and Criddle
(1949, p. 9) evapotranspiration by sparse vegetation ranges from 6 to 9
inches annually ., No data are available to estimate evapotranspiration
by native vegetation in the Sailor (reek area, but a rate of 7% inches
is arbitrarily assumed,

Simons (19535 Do 64) and Jensen and Criddle (1952, p, 12) estimate
that evapotranspiration by irrigated crops in southern Idaho ranges from
10,6 to 21,7 inches, depending on the ersap, This value includes precip-
itation during the growing season, Considering the types of crops grown
in the eastern part of the Sailor Creek area (grain, potatoes, and alf-
alfa) the evapotranspiration may average about 18 inches, or about 11,000

acre-feet from 7,200 acres,



Previous investigations

Piper (1924) studied the water resources of the Bruneau River basin
with particular emphasis on the area from Hot Springs t¢ Bruneau and
Little Valley southwest of Bruneau, Littleton and Crosthwaite (1957)
restudied the same area and a part of the Snake River Valley to the west
of the Sailor Creek area, Mundorff and others (1960) summarized ground-
water conditions in the Snake River Valley including the Bruneau-Indian
Cove-Glenns Ferry area and the Sailor Creek area, Hadley and Sumsion
(1958, 1959) examined proposed well sites for stock water for the Bureau
of Land Management,

Malde and Powers (1962) have made a detailed geologic study of the
canyon lands from Buhl to Indian Cove, Malde, Powers, and Marshall

(1963) have made a reconnaissance geologic map that includes the Sailor

Creek area,
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Well=numberins systen

The well=numbering system uzed ir Idashc by the Geological Survey
indicate the locations of welis within Yhe official rechanguisr subdivi-
sions of the publiz lands, with refersnce ho %he Boise base line and
meridian, The first two segments ¢f a number designate the township and
range, The third segment gives the ssetion number, followed by two
letters and a numeral, which indicale the quarter section, the 40-acre
tract, and the serisl number of the well within the tract, Quarter
sections are lettered a, b, ¢, and d ir counberelockwise order, from the
northeast quarter of( each zection (see diagram), Within the quarter
secticns 40-acre trasts are lebtered in the same manner, Well 9S-12BE-
12ddl is in the SEXSE} ses, 12, T, 9 S., R, 12 E, and is the well first
visited in that traet,

6ls|af3f2[1
77
718|910 |11 /Mf-—"'—z___> b g
18 |17 |16 |15 |14 |13 |T.
G 12

19 |20 |2 |22 |23 |24 |3 » | a
30 |29 |28 |27 |26 |25 2 d
2 (32 (33 |34 |35 |36 ° | da,

R, 12 E, 9S=12E=12ddl

Sketeh showing well-numbering system
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GECLCGIC UNITS AND THETR WiTER-BEARING PROPERTIES

Malde and Powsrs (1362} have mapped in detail ihe geclogy from the
mouth of Sailswr Oreslk sast to Salmon Falls Creek and from the Snake River
south to about 1 milse south of +h: scubs line of T, 7 3, Malde, Powers,
and Marshall (13%63) have mapped in rascnneissance all the Sailor Cresk
area, & modificzation of thelr map iz rsproducad az figwe 1,

The rocks consist <f rhysiitic znd btassliic voleanic rocks and sed=
imentary deposites dominated by silt, zand, and clay, The sedimentary
beds inzlude - ora oo+ o34 ddadomiie . For the purzose of this report the
rocks are diviced in%c three unites a rhysiitiz uait, the Idavada Vol=-
canics (Pliocens); & basaltic unit, the Banbury Basalt (Pliocens) of the
Idaho Groups and a sedimenbary unlit, prineipally the Glenns Ferry Forma-
tion (Pliocene and Pleistocens) of the Idaho Group btut also including
other Pleistocene sedimentary dsposibs of the Idaho Group, Deposits
above the Idahe Group consisting of sllurium and terrace deposits of
late Pleistocens and Recent age are largsly ignored, because they either
yield no water or are uanrelated to dne hydrolegy of the uplands in the
Sailor Creek area, The gpproximate sutsurface relations of the geologic

units are shown on two cross sections (figs, 2 and 3),

Strucsturs
In general all the formations dip genily northward toward the Snake
River, but southward dips are found locally, At some placss the sedi-
mentary beds are nearly herizontal,. Near centers of basaltic eruptions
the flows slope away in zll dirsetions, The fine-grained sedimentary
beds and derse nonpermeable volcanic rocks tend to confine ground water
in permeabls beds and in fractured, broken volecanis rocks, thus causing

artesian conditions,



A1l %he foarmations are broken by northwesterly trending faults,
usually downthrown on the northern s3ide, Thers are oceasional narrow
domthrown blocks bounded by faults on beth sides, Almest all the iden—
tified faults are in the southern half of the area (figs, 1, 2, and 3),
The basaltic and silicic voleanic rocks are displaced from a few to
several hundred feet, The Idavada voloanics have been displaced more
than the Banbury Basalt and the Banbury Basalt displased more than the
sedimentary deposits, indicating that thare were several periods of
faulting, The faulting doubtless influences the cecurrence and move-
ment of ground water, but many additional data would be required to
determine the effect of the faulting, In the nearby Bruneau-Grand View
ares, the zones of frascturing caused by faulting are believed to provide
avenues for the downward movement ¢f recharge and the upward movement of
artesian water in areas of discharge (Littleton and Crosthwaite, 1957,

Po. 168), The same conditions may ocour in the Sailor Creek area,

Idavada Volcanics
The oldest rocks exposed in the Sailer Creek area are a thick se-

quence of tuff, welded ash, and lava flows of siliciec composition, The
field term #rhyolite® is often spplied to this unit, Malde, and Powers
(1962) named the formation the Idavada Volecanics and believed it to be
of early Pliocenq age, The formation is exposed in the canyons of
Salmon Falls Creek and the Bruneam River and at the surface in the cen-
tral and southeast part of the area (fig, 1), Presumably the formation
underlies all the Sailer Cresk area at some unknowmn depth, Most of the
formation consists of welded ash flows ranging in thickness from a few
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o sevirzl nundred iaet, wnd plack teo dark gosv, lavsadsr, eand brewn in
eolor, Noon of the vocsk 18 massive wili wicsly sracsd verticel joints
but a glaty, mors or Less herlzonbal ;}r\iﬁigg 13 genexrally present,
Thin banding is soumen, Tulfacecrs sedllmeats and ash beds oceur bstwesn
the flcws in the mourntains severdl zilas south and southeast but they do
not crop oub in the Saller Creek evea, Logs from irrigation wells in
the southeast part of the ares suggsst that tuffaszsous sediments ars
present in ths subsurface eof @%l@%t a part of the area,

Joints and platy partings provids openings for ‘he movement of
ground water, and the wells in the seubhsas) part of the area cbtain
water from the@ga spenings, Nomwelded tuff beds also yield water to

wells where the beds are below the water table,

Tdaho Group

Banbury Basalt ,—The Banbury Basalt of middle Pliocene age overlies
the Idavada Volcanics, It is exposed in Uhe southern and central parts
of the arez from Salmon Falls Creek to the Brunsan River and orops out
at severszl places in the wvalley of the Sazke River from Salmon Falls
Creek “c Tuana Gulch (fig, 1), The Banbury Basalt is locally at least
1,000 fest thick, Mszice sad Powsrs {1%02) diwide the formation into 3
partss A lower unli consisting of at leash 400 feet of descmposed oli-
vine basaltg a middle unibt about 1CO fwet thick consisting of sand and
gravel with some sili, clay, diatcmite, and volcanie ashy and an upper
unit 50C feet thick consisting of clivine basalt and porphyritic plagio-
clase-clivine basalt, Locally, thin dizcontinucus beds of silt and sand

oceur betwesn the basalt fiows, South and southwestward from the mouth
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of Salmon Falls Cresk ths formation becsmes thiasner ond at some plasss
only one or two flows of the Banburw Basalt lie on the Idavada Volcanies,

In the canyon of the Brunesu Riwver 7 miles scuth of Hot Springs 800
feet of the formation is exposed sbove river level, A few miles to the
gouth the underlying Idavada Voleanles rise above river level and at the
Junetion of the East Fork Bruneau River and Brunean River the Banbury
Basalt is about 300 feet thisk,

The Banbury Basallt preobably underlies the ncrthwesbern part of the
area tut it is desply buried abt mosb plases, Walls drilled for oil or
gas and by the U.S, Army, Corps of Eagineers {wells 65-17E-16bbl, 6S-8E-
19bbl, 63-8E-28adl, and 73-0E-l6bcl) ensountered basalt which may be
Banbury Basalt at depths of 2,300 vo 2,600 fest below land surface.,

The basalt is vesienlar, hard, dense, and fine textured, The pre-
deminant color is dark gray, tinged with brownish alteration produsts,
Some deeply weathersd basald is brown and orumbly, Jointing is prominent
and ranges from widsly to clesely spaced. Al some places tuff, ecinders,
and pillow basalt occur, Conbael zones betwsen flows and betwesn flows
and intercalated sediments are often semposed of vesicular, broken, rub-
bly beasalt,

At most places the deeply weathered basalt yields little water to
wells because ﬁost of the joints and other openings are filled with al-
teration products and secendary minerals that permit Iittle circulation
of ground water, Water ls transmitted throcugh joints in the less weather-
ed basalt, rubbly interflow zones, and cinders, The interbedded sediment

may yield small suppliss of ground waber,
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flows, all within the Idanc Jroug sits averlap

the Banbury 3asalt znd Idavada part of the

e

area and extend into the scutheast corner of the zrea (fig, 1}, The
sediments conzist predoaminaniiy of ban, pals yellew, olive, brown, gray,
and white sii%, ¢lay, and fice zand but dnglude zome pebble and cobbls
gravel, They also include some ash and dark colored basaltic sand beds,
A few clivine basalt flows of scmewhat 1ima.ted areal extent are intercal-
ated in the sediments, The sedimentary depas:n.ts ard basalt flews in the
northeast part. of the area are in the Genns Ferry Fermation of late
Pliocene and early Pleistnsene age (Malde and Powers, 1962) and resemble
the Banbury Basalt in degrz2e of alteration and permeability to ground
water, The beds also include parts of the Tuana Gravel (early Pleisto-
cene), Brunean Formation (middle Pleistocene), and other formaticns of
the Idaho Group, deseribed by the same authors, The basalt flows down-
stream from Deadman Canyon are in the Bruneau Formation, The sedimentary
deposits were laid down in lakes and en flocd plains of streams, Total
thickness of the sedimentary deposits exceeds 3,0C0 feet, The thickness
at Glenns Ferry exceeds 2,7CC feet, accordirg to well logs, The inter-
calated basalt flews ars quite variable in thiclmess, from several hun-
dred feet where they filled stream channels or valleys to 1 or 2 feebt at
the edge of flows,

Beds of permeable sand yield small amounts of water to wells and
Joints and other fractures in the intercalated basalt flows often yieid

somewhal larger supplies,
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. HYDROLOGIC SETTING

Ground water ossurs under artesian, unconfined, and perchqd condi=-
tions in the Sailcr Craek area, A3 mentionad previously there are flow-
ing wells near Brunsau, Indian Cove, and Glenns Ferry where the ground -
surface is below an altitude of abeud 2,700, 2,600, and 2,500 fest re-
spectively, Southward from the Snalke River the water table or artesian-
pressure surfasce rises to progressively higher aliitudes, and near the
south edge of the Sallor Creek area 1t i3 at an sstimated altitude of
3,500 feet above sea level, Exdept for the irrigation wells in the
southeast comnér and the stock wells southwsst of Glenns Ferry, wells
are scarcs in thé Sailar Greek srew, Thus, the position of the water
table or artesian-pressurs surface is po@rly defined,

Drillers report that the water risss a few to several fest in
almoat every well drilled in the area indicating that the water is under
8light artesian pressure, Only rarely dees the water level fall to rise
when water 1s encountered in the well, From the available data it
appears that water in the voleanisc rocks (basalt and rhyoiite) is under
slight artesian pressure and the water in the sedimentary deposits under
a somewhat greater head,

The estimated depth-to-water level below the land surface is shom
on figure 4, Well datx are so sparss in much of the grea that certain
assumptions were made in order to conatruct the map, For example, it
was assumed that the water table (or artesian pressure surface) was at
the same elevation as the Bruneau River where the land surface 1s above

an altitude of 2,700 fset, Data from wells drilled south of the Sailer
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through lLess permsable rock, Flis.ly, the Gspin bo waber was ccmputed
by subtiracting the inferred altitude of the waber surface from the
height of ground, The map showing depib=tbo=waber level should be con-
sidered a3 only a gensral gilde, Iafermabtion obtained from wells
drilied in the fubtare will andoubtedly medilv the map, Well data used
in constructing the map are incladed at the end of thia report,

Because of bhe paucibty <f daba, thers are only four ddvisizsns on
the dep¥n-to-water map {Fig, 4), Theze ares less than 250 feet, 250 %
SCO feeb, 3CO to 750 Iset, and mars bhan 790 faet,

Ground water occeurs wndsr wabsr-tabls cconditions at shallow dspth
in the valley of the Bruneaw Riwvar, bSsneath the tarrace south of King
Hill, in Pasadsna Valley, and along the Snake River, The aquifers are

alluvial sand and gravsl deposited by streams, These aquifers yisld

supplies adequate for domsatic and stock water to the farms in the area,

Perched water ccours at a few plasse iz the Sajlor Creek area and

some of the waler has been developed for wabtering stock, Muach of the

A

!?

perched water iz in bezsalt flows intercalabed in $hs sedimentary depos—

its, For examrple Yakoo, Tuzna, znd Pilgrim Springs iszzue from Jjoints in
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~atl For stook water,

basalt., ¥Yahoo and Tuana Springs have Desn de
Dove Spring issues from a welleremented zongloumerabic sandsions on

Sailor Cresek, Reportedly, thare is some shallew water in Sailor Creek
upstream from Dovs Spring which is provably pershed water, Dove Spring
was dry when visited in July 1962,

Scme water was reported at a depth of about 200 feet in wells 8S-
TE~-24dcl and 835-8E=16del, The water was lost with furthsr drilling,
Detailed well logs are not avallable for these wells, but the water
probably was perched cn a sedimentary bed between two basalt flows,

Perched water constitutes an important source of stock water but
the amount and availability is very limited and is not adequate for
irrigation use,

The ultimate source of nrastisally all ground water is preeipitation.
In the Sailor Creek area practically all precipitation is evaporated or
transpired so that most of the ground wabter is derived from precipitation
on the uplands and moundains scuth of the area, Prezipitation on the
mountains persolates inbo the ground and moves northward toward the
Snake River,

An aralysis of the amount of racharge which moves into the Sailor
Creek area from the south iz beyond the scope of this report, but certain
features may be mentioned, Presipitation on the uplands and mountains
on the Idaho-Nevada State line and in Nevada ranges firom 12 to 30 inches
annually (Mundorff and cthers, 1960, fig, 5) and probably averages more
than 20 inches, Some of the mcuntains support a growth of timber butb

most of the area has omly gparse vregstation and there are many areas of

bare rock with no vegetation, Precipitation on the area is dissipated



ki

Lo stvasye, (z) by svaporabion

-sgetation, and {3) by in-

<&

R
R SRV A ~y

o

fitsratizn into the ground, The acanal wuneff of gireams is moderately

well kmown, bub Yhe amount of water Iavals o Tw obther two factors is
largsly unknown, Studies of zimilar wesas i Idasc suggest that infil-
tration into vhs ground may ve ou “ne order oF I %o 3 ilnches or 100,000

to 250,000 sore=-f2el anncelly on an sebimated arem «f 2,000 square miles,

These figures suggsst biaal of ground water do

seed s A l}ﬂ 'the S&ilor

not appreash the averags anpual »3e0a0°ge
Creek arez,

In the Sailer & =han z=ireh of the annual 8

nches of precipitasion infiltrazites inte tne goound, One-~half inch on
650,000 acres is equivalent ho aboub 25,707 aere=fesh, This moisture
rechargss the main water talie L1 the auvyrir area of the volcanic rocks
and the perchad water tables in sl rook Yypss, Dirse’ precipitation on
the area is the only source of recharge “o vhe perched water tables, ex-

cept in the area irzigated by Sha Magle Water Zorporation, Locally,

perched zocmes way develcp in the area of ground-water Irrigation,

AVATLABILITY CF GRCUND WATER
Wells tapping the Idavada Volcanlics yield as mush as 300 miner's
inchesy {2,7C0 gpm), There are ¢ irrigsbion wells in the scutheast
part of the arez produsing from the Idavada Velrpanics, the yields rang-
ing frem 125 to 30C inches, At leash T wells 2rilled in the same general

area were ~onsidsred Znadsquate for irrigation reparied yields of 20 to

1/ In Idshc one miner's inch equals 3 woum,
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bha walls were ddilied ia Idavads

¥

30 inchse), All o a malor part o
Volecanics below the water table,

At least one well near Hot Springs nerth of the Hot Springs famit
obtains part of its water from the Idsrads Voicanics, A%t this place the
Idavada Volcanics are only a few hundred fest below the surface, This
well yields an estimated & inches by artesian flow,

The Idavada Volcanics have not been explored for water in the cen-
tral and western parts of the area vecause they generally are far beneath
the surface and the area has been closed to development for several years
for use as a gunnery range,

Flowing wells that penetrate the Banbury Basalt in the Bruneau
River Valley and in Little Valley, a few miles sonth of Bruneau, yleld
as much as 100 inches by artesian flow from the formation (Littleton and
Crosthwaite, 1957, p, 162), Elsewhere in the Sailor Creek area the
Banbury Basalt has been little explored for ground water,

Numercus springs in the Bruneau River Canyon just upstream from Hot
Spring discharge from the Banbury Basalt, The total flow is not known
but streamflow records suggest that it may be 20 to 30 cubic feet per
second (1,000 to 1,500 inches), The aggregate discharge of springs in
Hot Creek in seec, 3, T, 8 S., R, 6 E, near Hot Spring was 245 inches in
September 1954, (Litileton and Crosthwaite, p, 173, 1957).

Most stock wells in the Sailor Creek area obtain water from the
sedimentary deposits and yields are adequate for that purpose, In the
Bruneau River Valley below Hot Spring wells below an altitude of about
2,700 feet above sea level yield water by artesian fiow, In the Indian

Cove area wells below about 2,600 feet fiow, and in the Glenn Ferry area



flowing  2Vlr Aale chiained vedos aucu’ L, o Zeeh,  Telds of TLoviag
wells wacge foon less than 7,0 o aben s 7 slne? 3 lashas, Sruped nells
will proraply yield as 'naf'h ag 20 % 27 miperz lachem,

the lowar reach and westerly from Sailor Oreck She azblimebed

depbh to waner is less than 230 fzeth, Thisz ares 1y underiain by & thick
sequenze ¢f powrly permeszble sedimentary deposiis and the avallsble data
indicates thab yislds of more than 20 or 3 niner's inchas cannet be
expected, The rocks underiying the sedirentary depesits have been en-
countered in 4 wells, The despesh well, {(65-8E-28c¢dl) drilled by the
U2, Army, Corps of Engineers, is 4,000 feet deep, Bazalt, assumed to
be Banbury Basalt, wes encountered at about 2,450 feet and Idavada Vol-
canics at 3,960 feet, The depth to waiter was 340 feet, The well was
pumped at a rate of 14 miner's inches, Estimated drawdown was 200 feet,
for a total pumping 1ift of €0C feéto Although thiz well did not yield
a largs supply of water, the yield obtained from one well does not
either prove or disprove the ability of a formation to yield supplies
adequate for irrigation, Praectically nothing is known abcut the aqui-
fers which may be deeply buried beneath the sedimentary deposits,

To the east and southeast of the lower reach of Sailor Creek the
estimated depth to water is 250 to 500 feet, The sedimentary deposits
underlie most of this region but to the southeast the Banbury Basalt and
Idavada Volcanics rise to the surface, The Banbury Basalt has not been

proved as an aquifer with large yields in this area but in the Brunesu-
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Orand View area it 2 an impordant scures of irrdgetliun water (Littléton
and Crostiwaite, 1957, p, 162)% ,

All the irrigation wells in the upland of the Sailer Creek area pro-
duce from the Idavada Volganics, In this part of the area the rhyolitic
rocks are a good aquifer and yiele az much as 40 miner's inches per foot
of drawdown, However, at some places thsase rocks yield only small
smounts of water to wells, Sewveral weils in and near sec, 12, T. 9 3.,
R, 12 E, failed to find supplies adeguste for irrigation in the Idavada
Volcanics, These wells might yield more water 1f they were deepened
several tens or hundreds of feet, but data are inadequate to determine
if this would be true,

From the above discussion it can be seen that by using the geologic
map (fig, 1)} and the es*yimated depth=to-water map (fig, 4) a crude esti~-
mate can be made of what geclogic formations may be encountered and where
the water table will stand in exploring for a water supply, However,
the estimated depth—to-water map should be used with caution because of
the various assumptions used in its construetion, Cross segctions across
the eastern and western parts of the area (figs, 2 and 3) show the parts
of the geologic formations that are saturated with ground water,

Irrigation by the Magic Water Corperation in the eastern part of
the area has built up a perched water table in the sedimentary deposits,

Scanty data from wells suggest that the perched water is 50 to 100 feet

1/ TIdttleton and Crosthwaite designated the aquifer as "basalt of Plio-
cene(?) age.®* Malde and Powers (in press) correlate this basalt with the

Banbury Basalt,
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e e PR R T 5. { - oemen D o g P . T
above b sain wateyr taole {or artesia. orassure wrfacs), oonsztis

walls 2n ths irrigabed ares yisld supuliss which ars 2decuabe for domes-

tic and stock nae bubl are not adequate For Irvigation,

GROUNL WATEL UZE

There are 5 wells used for siecek wabsr in the srea, all producing
from the sedimentary deposits {table 1}, As mentioned previcusly, Yahoo
and Tuana Springs are used for watering stcck, Total annual use by
stock is estimated to be 10 tc 15 acre-feet annually, Domestic and
stock use in the area served by the Magic Water Corporation is estimated
to be 5 to 10 acre-feet annuaily, The 9 irrigation wells in the south-
east corner of the area probably withdraw sbout 6,000 acre-feet annually,
Well owners report little change in the yield of wells indicating that
the present state of development has not appreciably affected the water
levels, Little water is allowed to run to waste because sump pumps are
used to 1ift the water from the lower ends of the fields to the upper
ends, The following table summarizes the perfarmance of the irrigation

wells,



,“u_‘gf Specific capacitygL
Well .
Ownez Iminert g {miner's inches per
number
inehas) £o0t of drawdown)
108-12F=-11del  Anton Potucek 158 10
12adl MeClain Bros, 200 6
12bal do 162 6
12bbL do 230 3
12¢dl Alfred Kramer 130 35
105-13E- 5ddl J, E, Keller 1 3
8bdl Kenneth Marshall 200 5
8edl do 125 4
Sedl do 165 8
1,490

1/ Yields are those reported by owners or computed from pump data,

2/ Specific capacity is yield per foot of drawdown,

comparing the perfarmancge of wells,

It is useful in
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Depth to the water-bearing formations in ths velsanis rocks ususily
is someshat greater than the depth to water, Stock amd domestic wells
have to be drilled several feet below tihe wabter table in order to inter-
sect enough openings to provide an adequate water supply., Irrigation
wells must be drilled several tens to several hundred feet below the
water table to obtain sufficient water and at some places wells might
have to be several thousand feet deep, There are some exseptions, For
example, well 10S-12B-1ldcl was &rilled 60 feet below the water table
and reportedly produces 1,400 gpm (155 inches), Wells in the sedimentary
deposits often have to be drilled several tens to several hundred feet
below the artesian pressure surface to find a sand bed that will yield

adequate stock and domestic supplies,

QUALITY OF THE WATER

The chemical quality of the water determines its suitability for
irrigation or other uses, A single analysis from well 10S-12E=-1ldcl,
which produces from the Idavada Volecanics, is a sodium bicarbonate type,
Percent sodium is 40, It has a low sodium hazard and a medium salinity
hazard and probably can be used on open, well-drained soils without any
adverse effect to crops, This type of water is excellent for docmestie
purposes because it is soft and contains the optimm amount of fluoride
(1,4 parts per million) for retarding the formation of dental caries iu
childrens! teeth,
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Littleton arnd Crosthwaite (1957, p, 181) found trhat the ground
water in the Brunesu-Grand View ares west of the Sailer Oresk area con-
tained mederate to high percentagez of zodium, high sodium adserption
ratios, and generally large amcunts of ragidusl sodium sarbonate, A1l
these properties present a sodium hazard to peoorly drained irrigated
soil, GQenarally, the water of poor quality cceurs in the sedimentary
deposits whersas the water in the velsanic wrocks is of fair quality for

irrigatien use,

SUMMARY AND CONCLUSIQNS

The depth-to-water level beneath the Sailor Oreek upland ranges
from less than 250 feet {depth %o water in well 65-8E-29adl repoz:tedly
is 80 fset, see tabie 1) 1o more 'than 750 feet (fig, 2), The water-
bearing formatlons are sandy beds and intercalazted basalt flows in the
sedimentary deposits, and cinders, tuff, and j@intéd and fractured
basalt, and siliecic volcanic recks, In general the depth to water is
less in areas underlain by sedimentary deposits, but these formations
yield small suppliles to wells, The aquifers in hasaltic and silicic
volcanic rocks have a greater potential for large yields but the depth
to water is 500 or more feet in much of the area where these rocks crop
out, There are some exceptions, In the southeast corner of the area
the Idavada Volcanics yield substantial supplies of water to irrigation
wells from depths of less than 500 feet, North of the area of ground-
water irrigation seversl wells have failed to find water 'adequs.te for

irrigation in the Idavada Velcaniss,



Pregant knorledage of the gedliogle
that the scubneastern part of 3he gres ls wore fsworghle for development
of ground water for irrigation than Shne remuindsr of the area,

Wells adsquate fur sisek wabering probably ~an be drilled at slmost
any place in the arsa, However, wells &illed in the sedimentary depos-
its will have %o bLe sarel 'y cmugtruched ¢ prevendt pumping of sand,

Any fubtvre study of the ares sheuld ianclude drilling of wells in a
few key loecstions ip order to gazin petter data on the pesition of the
water table and the sbility of the aquifers %o yleld water, Only a very
small part of the area has bteen tested by drilling and thus much remains
to be learned of the hydrology of the srsa, Recharge tc the Sailor
Creek area is by underficw from the area tc the south, An estimate
should be made of the amount of recharge, This would require at least a
reconnaissance of the geolegy and hydrolegy of the southern area; that
is, the drainage basin of the Bruneau River and its eastern tributaries

and part of the draimsge basin of Salmon Falls Creek,
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LCOGS OF WILLS

The following well logs were obtained from drillers, well owners,

and files of the Idaho Department of Reslamation, Where practical, the

original-source terminclogy was modifisd for uniformity and clarity.

The notation in parenthesis at the end of the log is the identification

of the water-bearing formation,

55=10E-27bcl, Gesrge Larson
Thiclmess Depth
Material
(feet) (feet)
&avel o o o L] o -] -] [+ o L] o © o o o o -3 o -] -] o L ] 8 8
clayg 10053 [ -] (-3 . ] e o . o ° . o ° o (-] L] L] . . 6’7 75
Shaleg blue o o o o o o L] o -] o o o -] ] * L] o o L] 7w 775
sandStone L) [ o o o o o o -] L] o L] o o -] o -] L] L] ° 50 825
58=10E=32adl, Albert Eichholz
&avel -] [ (-] o o 0 +] (] -] -] -] -] o o o o o o ° Q o o 75 75
Shaleg blue o ] -3 [} -] o o -] [.] -] (-3 (-] o L] L ) L] -] . L] 425 5m
Not recorded, probsbly elay, silt, and some sand , 506 1,006
6S=7E=-16bbl, State of Idaho
Sme a'nd clay e 0 0 0 &6 © e o © ® e O O©0 © © ® 0 o 'n 71
Clay, sand, and shale . . . &« o o o o o « o o o o 266 337
Sha].e and clay . © o o o Q ® o -] o -] -] o o o o [ ] L] 5“’ 878
Sha]ne md Smd o -] o -] (-3 o o L] o o -] -] -] -] * .3 o o 1’@2 1’970



6S=TE=T6bbl=—=Continued

Material

Thickness

(feet)

Depth
(feet)

Shale and rock , . . .

Shale L] o o ° o . L *

Shale and sand , ., . .

Shale, sand, and lime

Shale,..':....

-Shale, lime, and lava .

145
235
23

26

2,115
2,340
2,552
2,590
2,627
2,653

Sand L] L] ° o . o L] . L

Shale..ccouoo

Gravel, sand, and shale

Sand and shale . . . .

Shale, blue |,
Shale , . . .
Shale, blue ,
. Shale | .« o e .
Shale and sand
Sand, hard , ,
Shale ., ...
Shale and sand

Sand and shale

L] .
L ] o
L] .
. .

streaks

streaks

. o . L]

&m o L . . . L] L *

85
1C

90

170

195
175

370

59

106

270

85
95°
125
215
245
{5
6.0
885
1,255
1,304
1,374
1,480
1,510
1,780



3é

63

SHET NV 5 13 xpy B 5
SE=IC0l e=Conbinted

Materlal

Thicknasse
(feet)

Depth
(feet)

S8and and shale , o ¢ o o o o
Shale
Shale, sand, and lime . , .

e @ o ©& © o6 o0 ©& o & &

Sand and shele . , o o o o o
Sand, shale atresaks, lava
Sand, lime streaks, lava , ,
Sand, shale , ., o s o o o »
Sand, shale, lime, and lava
Sand, lime, shale, and lava
S8and, lime, and shale , ., .,
Shale and sand , , o o o o o
Sand, lava, and shale , , ,
Lava and shale , ., o o « o o«

Shale, black, hard, and lime

Net recorded . ® 0o & o e a o

]

L]

L]

L)

L]

Shale, dark green, hard, minersalised

.

o

.

o

(basalt?)

275
205
205
82
78
130
&4
86
82
78
48
20
69
28
26
sna

2,055
2,260
2,465
2,547
2,625
2,755
2,799
2,885
2,967
3,045 -
3,093
3,113
3,182
3,40
3,236
3,808




65=8F=-28cdl, U.S, Army, Corps of Tngineers

Thicknesa Depth

Material
(feet) (feet)
Shale, grayish=white . o . o ¢ o o o 0 0 s o o o o o o 10 10
Silt, pale brown, and shale, blue and gray . « o o « o 400 410
Sandstone with basalt boulders . o o o ¢« o o 0 o o o o 20 430

Siltstone, fine zandstone, and shale ., , . . « ¢ « o o 1,790 2,220

Basalt, black, cinders, black, and shale, gray . . o » 43 2,263
Siltstone and some white ash , . . ¢ o o o o o o o o o 67 2,330
Siltstone, gray, and basalt cinders . . . . o« o o o o 30 2,360
Siltstone, ZraY o-e o s-0 o 2 0 s-2 2 2 6 0 s 0 8 o o 30 2,390
Shale, gray, and basalt cinders ., . o o o o o o o o o 30 2,420
Siltstone, gray o o « ¢ « o o o 6 0 6 s o 6 0 s o o a 30 2,450
Basalt cinders, black . . . « ¢ o ¢« o o o o ¢ ¢ o o o 10 2,460
Shale, gray, silty . o ¢« o o « o 0 o « o o o « o o o o 44 ?,487

Basalt cinders, black, some gray silty shale . . . . . 196 2,683

Basalt 9 black 0 & 6 0 © o6 56 o0 ¢ e o © © o ©o e & o O 7 2 9 6%
Siltstone, gray, shale, and basalt cinders, black , . 61 2,751
Basalt 9 b]..aCk © o o o o o o 0 € o o ©® 0 o ® © o6 e o o 6 2 975’7

Shale, gray, silty, some basalt cinders ., . . « o o » 187 2,944
Basalt, black, hard . . o ¢ o o o o o o o 0 o o » o o 20 2,964
Shale, gray, some @858 . v o o o o ¢ o o ¢ o o o o o o 236 3,200
Siltstone and shale, gray o o o o o o o o o o ¢ o o o 167 3,367
Basalt cinders, bBlack o o o & o o s o 0 0 o o o & o o 14 3,381
Siltstone, gray and sandstene, fine . o o o o o o & o 52 3,433

Basaltpbla-Ckooeooooooooooceooooo 1’4 394‘4’7
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£S~-8B=28cdl-=Continued

Thiciness: Depth
Material
(feet) (feet)
Basalt, black, cinders, sandstone, shale and pebbles , 23 3,470
Shale, EF8Y o o o o o 0 0 o e s o o a o o o o o o o o 165 3,635
Basalt, B1aCKk o o o o o« o 4 s 4 s s o s e 00 . oo 20 3,655
Shale with some cinders and pebbles . ¢ o o o o o o o 100 3,755
Basalt boulders . o« c o o o o o o s o s s o o o o o & 10 3,765
Basalt, Dlack . o o o o o o o6 o o s o a o ¢« o o o o @ 10 3,775
Basalt cinders, bBlack o o o o o o o 6 o o o o 0 o o o 105 3,880
Basalt, D1ack 4 4 o o o o o 6 ¢ o s o o 0 0 s o 0 o 0 10 3,890
Sandstone , . s 4 o s s e s b 6 4 e 0 s e 0 s 0 0 s e 73 3,963
myt;litetuffandgrayshaleo............ 41 4,004
(Sedimentary deposits, Banbury Basalt and Idavada Volecanics)

6S-9E~Ibbl," Louis Solosabal
Clay, sand, and gravel ., . o o « o s o o ¢ s o o o o o 7 7
Bhale . . ¢ v v v ¢ a5 o s o s s v a5 s s e e e e 1,453 1,460

Water comes in between 450 and 500°,

" (Sedimentary depcsits)




=

and Han

L L

agemand

Thiclkness Depth

Material

(feet) (feet)
Blow sard o ¢ « s o o o 65 0 o 56 06 0 0 0 o 0 5 0 0 o 13 13
Sard and silt, light ban, brsca 0f 6Llay o o o o o o o 32 45
Clay, light tan, tracs 0f L& o o o o o o o o o o o 36 8l
Clay, light steel g8 . 5 o 5 0 0 0 o o o o o o o o 22 103
Clay gracdually turning to dense blue shale ., . . o 15 118
Clay, tan, «¢vumbly . o o ¢ o o 6 o o s o o o o o o o 3 12
Lava . o o 5 5 o o 5 o s 06 0 6 06 6 0 6 0 s s b s 22 143
Lava, POrod8 o o o o o 5 2 o 0o s o o o 0 .6 o 3 e o o 48 191
Lava, very hard, abrasive , . . ¢« ¢ o o o o o o o o o 12 203
Lava . 4 o 4 5 o o 6 0 s s 6 0 o s 0 0 0 o s o s o » 20 223
Lava, yellow, soft ., . o & s v 0 o o s o s 0 0 o 4 227
Sandstene, 1ight . . ¢ o ¢« 6 o o o 06 0 0 5 0 o o & o 233
Sandstcne, light, with Light gravel . o o o o o o o o 19 252
Clay, dark steel gray, scme 331t o o 6 0 o o o o o e 46 298
Clay, dark steel gray o o o o o o o o o o o 5 o o o o 102 400
Clay, dark steel gray, occasicnal gravel ., o o o o » 50 450
do , water , , 20 470
Clay, dark €087 o o o o o o o o o 6 0 o 0 a 06 o o o o 170 640
Shale, firm o o o ¢ o o ¢ « o « 0 s 6 s o 0 0 0 s a « 10 650

Medium weight clay, getting mere dense with oczasional
light streaks of solidified shale ., . . . o o & 137 787

Static water level 324,
trace of gravel,
(Sedimentary deposita)

380=-4iC0 = occasional




75-9E-16bcl ,

State of Idaho

Material

. Thickness TDepth

(feet)  (feet)
Shale . o o o o a o o o « o s o s s 0 0 o e 41 41
Sand and clay o .0 0 o o o a5 » 55 006 o e 119 160
Clay and sand . o o « & o o o o o 0 o s s s 0 1 191
Shale , . o s o o 0.0 0 o o 6 o 6 o 0 o o e 30 221
Clay o o ¢ o ¢ s o 6 o o s e o s s o s 0 e 39 260
Gravel, sandy lava . . . . e e s o e s . s s 100 360
Clay and 8iIt , . o « o « & e e s e e e e e 210 570
Shale, slight sandy lava e o 0 0 5 o s s o 90 660
Shale, sand, and rocks ., . e s o e e s e e 460 1,120
Shale and sand streaks , . e o o0 e e e . 510 '1.630
Sand, hard, shale, and lime c s e s o 5 e o o 125 1,755
Sand and rock , . . . . ., 3% 1,789
Sand, shale, and lava , , . e o o o 0 s e s e 6L 1,850
Sand, shale, and lime , . . c o s 8 6 08 s e 80 1,930
Sand, shale, and rock . , . o o o 0 06 o o o » 6l 1,991
Sand, shale, and lava . . . s e e e e e e es 6 2,060
Diabase lava, black and green . o o o s o s o o 8 2,068

© 85~7E-24dcl, John Sanborn, et al

LVE & o o o o v s s o s o s o s s e o s e e e o s 180 180
Sand, red . . . o 6 s 0 6 5 o e s 6 s s s 6 e 0 e e s 45 225
Rock, red, and crevices . . . 4 s s o o s 6 s 4 0 o o 235 460




88=-11E=-33¢tl, U,S, Bureau of Land Management
Thiclkness Depth
% Material

(feet) (feet)
S0il 4 5 4 5 6 6 6 0 o 6 o 0 o 6 o 5 o o e o 6 s o e o 3 3
Hardpan . o o o o 6 o o o o6 o« s o o 6 0 o o 6 0 a o o 17 2
Clay, gray, 3andy o o o o o o o o s o o 0 o o o o o o 30 50
Clay, red, 8andy o o o o s o o s 6 6 ' 0 o o 0o 6 © o o e 190 240
Clay, brown, sandy . - o o« o o o s 65 « 6 0 o 6 s o o e 10 250
Clay and gravel, big cobblestone , o o « o o o o o o e 35 285
Clay, gray, Sticky o o« o o o o o s o 0 0 s 0 o o o o 5 20

(Sedimentary deposits)
85-13E-27adl, Pete Rarick

SOl . o 6 4 6 o o 6 0 s 6 s 0 s 6 s 6 s s s s o 6 b 10 10
Sand, hard, packed . . s o o o o o o o 0 o o o s o o o 35 45
S 4 49
Clay, r'3Y o o o o o 0 o o 6 06 0 6 o 0 s s 0 6 s o o e 9 58
Rock, black, hard ., . o ¢ s o o o s o o6 s o ¢ o o o o 45 103
Rock, red;, Soft o ¢ o o o o o o6 o s 6 06 6 0 0 o o 18 121
Rock, black, hard ., . o o ¢ o 0 « « s 0 06 ¢ o o o o o 13 134

(Banbury Basalt)




85-13E-27ddl, Maurice Eckert

Thickness Depth
Material
(feet) (feet)

Topsoil o o o o o o o 0o 6 o 0o 6 o o s 0 0 0 o o o o o o 5 5
Clay . o o o 0 o o 0 o o6 0 0 0 6 06 06 0o 6 6 0 o o s e o 33 38
Lava, gray, hard . o o o o o o o o o 0 ¢ 6 0 o 0 o o e 9 47
Lava, gr8Y ¢ < o c « o 6 0 0 0 0 6 0 06 0 6 o s s o o o 8 55
Lava, red . 5 o 6 o o o 0 o 06 6 06 o 0 06 6 6 0 « o o o s 10 65
Lava, brown . . o o o o 0 o 6 0 o a o« « o 0 6 0o s o s o 15 80
Lava, gray . o o o« o 0 o6 6 6 0 o s 6 0 « o o o s 0 s o 40 120
Clay and 1ava ., o o ¢ o o o o 0 0 06 6 6 0 6 0 0c 0 s 6 6 . 5 125
Lava, g8y . o o o o o ¢ o o s 0 6 0 o s 6 4 4 o e a0 30 155
Lava, ‘gray, sandy and clay, green . . . o+ o o o o o o 107 | 165
Lava, gray and red . o o o o « 6 o o « « o o o o o s o 20 185
Lava, dark gray . o o o o o o s s o o o « o o o o o o o 15 200
Lava, dark gray and mud, black . . o + o o o o o s o o 25 225
Lava, gray o o o o o o o o o 0 o 6-0 0 6 o e s s o o o 25 250
Cla&.g!‘eenandlava,gray o s s o e 6 6 s o 0 v e o e 15 265
Lava, brown, coarse , « o o s s o s o o« o o o o o o o o 10 275
Lava, gray . « o o o o o 0 s o « 6 s s 0 6 6 s e o o » 25 300
Lava, grayandred ., . . o o o c o 0 6 s 6 o o o o o o 10 310
Lava, red and clay streaks ., . o o 6 o o o« s o o s o o 20 330
Basalt, dark gray, very hard . . . . « s s o s o « o o 40 370
Lava,graya.ﬁdredo...,..,.ooo..,..o 35 405.
Lava, gray and sticky mud . . ¢« ¢« o o o o o o o o o o o 15 420
Basalt, gray, hard . . o o o o s o o o s o o 00 » o o 95 515
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85-13E-27ddl—Continued
Thicimess Depth
Materigl
(feet) (feet)

Sandstone, gray and mud streakss Sticky . o o o o o o o 26 541
Clay, blue, sticky, some boulders . . o « » « o « o » » 13 554
Clay, blue and green, small gravel . o o« s « o o o o o 25 579
Clay, brown and boulders . o o « o o o o « s o » o s o 33 612
Lava, dark @ray . « o « o o o o o o o s o o o 0 o s o ® 48 660
Lava, dark gray, very hard . . . . ¢ « « o ¢« o o o o » 53 3
Clay, blue-green and gravel , . o o o o o ¢ o o o o o » 3 716
Lava, dark gray, very hard ., . . o« « ¢ o « o o ¢ o o @ 37 753
Lava, dark gray, some boulders with soft streaks of blue

clay, caving SOME . o v o o s o s « o o o o o o o 7 760
Rhyolite, dark gray, hard . . . . ¢ ¢ ¢« ¢ o ¢ o o o o & 40 800

Hit water at 150!,

(Banbury Basalt and Idavada Volcanics)

85=-13E-34aal, Maurice Eckert

5 8 8
Lava, 1005€ o o o o o o s o o o o o s o o o s o o s o 15 23
Lava, gray, hard . . . v v v 0 v v v o o 0 o s o 0 s s 20 43
Lava, red, broken, caves . . . 4 ¢ o « 5 o o o o o « o 20 63
Lava, red, SOft & 4 o o o ¢ o o « o o o o ¢ o o o « & o 23 86
Lava, black, hard . . o o o o 4 o 0 o ¢ 0 0 o v o s o o 18 104
Lava, red, soft, small amount of water ., . o o. o o & 9 n3



85-13F-340al=-Continued

Material

Thickness Depth

(feet)

(feet)

Lava, black, hard . . o o« o o o o ¢ « o o o o o o o
Lava, red, seft, small amount of water ., . . o . &
Lava, black, hard ., . o« o ¢ o o o 0.0 o o o o o o @
Lava, black but softer . . ¢ o o o ¢ o o s o ¢ & o
Lava, red, soft, small emount of water ., . . . . &
Lava, black, hard , o o o o o 6 o o o o o o o o s o
Clay, yellow, sandy, small amount of water ., , . .
Lava, black, hard . o s o s 5 s 0 0 o o 0o s o o o o
Clay, green, small amount of water . . o o o« o « &
Rock, red, rotten, small amount of water , , . . »
Rock, black, soft, small amount of water ., . . . .
Lava, black, hard . o o o o o o 2 o s o o o o o o o

(Banbury Basalt)

13
15
11

~3

126
11
152
159
187
26

243
249
263
273
283

8S~-14E~7adl, Doyle Sliger

Stream gravel . . . . o ¢ o 5 ¢ 0 o ¢ s o 6 s s o e
Sediments and 1lava ., o o 5 ¢ 5 4 o o 6 ¢ 0 o 0 o o
Banbury Basalt, hard, (Perhaps mere than one flow)
Clay, silt, and sand ., . ¢ o o o o o 0 ¢« o o o o @
Banbury Basalt (plagioclase porphyTy) o « o o o o
Sandstone indurated -~ contact with everlying basalt

‘mcertainooooooooooooooooo'

33
100

70
110

33
133

270
380

420
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85=-14E~7adl—Continued
Thiclkness Depth
Materisl

(feet) (feet)
Compact clay and 8ilt . & v o 6 ¢ o o ¢ o o o o s o o o 90 510
Sand, some SIUmMPINg . « « ¢« ¢« ¢ o ¢ ¢ + ¢ o ¢ o 0 0 o o 5 515
Sediments, compact . . o o ¢« o ¢ 6 6 6 s o o o o 0 o o 40 555
SandStone - o o o o o o -] -] e e o o [ ] o L] o L] o L ] o * e 5 5&

Basalt with pillow base and good artesian flow from

DaSe . o o o o o o s o s s s 6 4 o o s o 6 s o o o 35 599
Sediments, compact . . s o o 5 o o 0 0 0 6 s o 6 o o o 125 720
Basalt, iron stained pillows . . . o ¢ o ¢ o o o o o« 30 750
Sandstone, tan . . . o 5 0 6 6 o 6 6 s 6 s e e o s o e 25 775
Sandstone, coarse, very green cement ., . . 4 o 0 o o o 15 790
Pebble conglomerate, much increase in flow , ., . . . . 25 815
Clay and sand, g@reen . . o « o o o o o o o o o s o o o 30 860
Basalt pillows, much decomposed ., o o o « o o o o o o o 100 960

Bottomed in decomposed basalt pillows,
(Banbury Basalt)

9S~12E=12acl, W, A, Hansen

Top80il & ¢ o o o o o ¢ o o ¢ o 6 0 6 ¢ s 06 6 0 o o o o 8 8
Clay, light yellow, and gravel . . . o o ¢ o o o o o o 32 40
Lava, Zr8Y o o o o o o s o 06 6 s o 6 o 0 s a s o 0 0 2 42
Lost cuttings . o o o 0 o ¢« o ¢ ¢ ¢ s 06 6 o 0 06 06 0 o o 5 47

LavapdarkgbayphardoooOoolcoooonlooo 13 &
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0527 2F=] 2acl—=Continmed

Thickness Depth

Material

(feet) (feet)
Lava, gray-red, broken ... . ¢ o« o o o ¢ s o o o ¢ o o 30 90
Lava, red and cinder® ., . o o o o o o o ¢ s o o ¢ o o 15 105
Lava, red and 1al® . o ¢ o 6 o o o o o 6 o o s ¢ o o o 20 125
Lava, gray and red . o o o o o o o 6 o 0 o o o o o o e 10 135
Lavay red , ¢ o o o o o o 6 o 6 6 o o o o o o o s o 8 30 165
Lava, gray and red . . o o s o o o s o o o o ¢ o o s 20 185
Lava, red and cinders . o o o o o o ¢ o ¢ o ¢ o o o o 15 200
Lava, gray and red, talc, and ¢Lay . . o ¢ o o o o o o 28 228
Basalt, gray and b1ack o o o o o s o o o o o s 0 o o o 52 280
Cinders, gray, lava, and green ¢clal . o o o « o o o o 10 290
Lava, gray and brown clay Seams ., ., o . o« o o o o o o 10 300
Lava, dark gray, veryhard . . o o o o o ¢ o ¢ o o o o 20 320
Lava, dark gray and cindeP3 , o o o ¢ o o o o 0 o o o 30 350
Lava, gray, sand, and blue clay . o ¢ o o o o o o o o 175 525
Lava, dark gray, red rhyolite, and quartz ., . . , . » 55 580
Sand rock, dark gray, fairly solid , . + ¢ ¢ ¢ ¢ ¢ o o 10 590

Black sand, lava, and water tale, cuttings settling in
bottom of hole, WaALOr . o ¢ 4 o o o o o o o o o o 25 615
Lava, gray, light gray sand, water talec and quartsz , ., 20 635

(Idavada Voleanics)




&7

9S-12E-12ddl, ©, E, Quinten
Thickness Depth
Material

(feet) (feet)
Topsoil o ¢ o o o o o o o o o o 0 o o 25 25
Gravel . o o o o o o o 6o s 6 0 s o o 10 35
Rock, bromn , o o » o & e o 6 0 s 00 5 4C
Rock, gray, broken , . 20 60
Rock, brom . . . . . & o o o 0 s 0 o 30 90
Rock, red, crevices , . s o o s 5 0 o 40 .130
Rock, brom , ., . o o o o6 o o o 0 @ 15 145
Rock, red « o o o o o o 10 155
Rock, gray, broken , . o s 0o 0 0 8 o 50 205
Bhyolite, red , . . . . 30 235
Not recorded ., . . . » s e o e s o 10 245
Rhyolite, brom , . ., . o o o o o o o 30 75
Rhyolite, gray . . . » e o s o o o o 25 300
Rhyolite, red . » . - & o s s o o 05 o 50 350
Clay, brom . , . . , . 50 400
Rhyolite, red, water |, e o e s 0 o 80 480
Fhyolite, red, talec . . o s o s o o o 45 525
Rock and tale , . ., . » o o s o s o o 75 600

(Idavada Volcanics)




48

58=13F=33bbL ,

Fred Thieme

Materdal

Thickness Depth

(feet)

(foet)

Claycooooaoaoooe

Clay, brown, and gravsl

Clay, btrown, sand, and rock

]

-4
;

Clay, brown, and sand rock .

Lava,

Lava,

Tale, red

[]

]

o

]

g‘ayOOOOOOQOOOO

gray, tale, and blasgk 3and

6 e o 06 o0 & 85 o 3 o ©

Lava, red and bhrowm sandy clay .

Rhyolite, red and gray lava

L]

L]

. WD tal@’ and gray lava , o o o

(Idavada Volecanics)

]

102
10
25

160
70
63

235
R60
R65
| 425
495
558

108=12F=-11bdl

nw L] L] ] L] . E] o L] L -] L]

Sand and gravel, cemenbad

Sand and clay

Rhyolite,
Rhyolite,
Fhyolite,
Rhyolite,
Rhyolite,
Fhyolite,

gray, rotien
8!’ W o 8 o o
blue, hard .

g&ay, hard .

bromm ., o .

L]

L]

L)

o

]

L]

]

o

(]

L]

L]

light red, hard, water stands at

(Idavada Volcanics)

8

302 fest
Rhyolite, reddish with white orystals, very hard , ,

157

25

23

10

22

118

157
182

%41
257
265

295

3%
443




108~12E=11dc2,

Anton Potusek

49

Material

Thickness TDepth

{feet)

{Feeh)

Topsoil, brown , - o o o » o
Clay and boulders ., ., , . »
Clay, reddish brown , , . .
Rhyolite, gray, firm , , . .
Fhyolite, gray, soft . . . .
Shells of rhyolite and talc
Rhyolite, gray, and red clay
Conglomerate o o o o o « o o

Rhyolite, gray, hard , . .

Conglomerate, losing drilling water
Rhyolite,gray,.e,,..a...
Rhyolite, pink, very hard, abrasive
Bhyolite, pink, shells with talec , ,
Rhyolite, solid, very hard , ., . . .

Hard rhyolite shells, some water talc

Rhyolite, pink, hard, solid

°

© 6 0 o & o & e & e o

Fhyolite, pink, hard, shells, and some tale . . .

Rhyolite, pink, s0IId . . . o v ¢ ¢ o ¢ o o o o o

Water struck at 318,
(Idavada Volcanics)

3
7
66

17

15
15

o

100

o

12
54

3
10
76
82
99

107
122
137
158
164
235
335
356
360
380
392
446
485




108=12E=-[2bal,, Hcllain Bros,

Thickness Depth
Material
(feet) (feet)

Topseil . ¢ o ¢ ¢ 6 « 0 © 0 0 0 6 o 6 0 0o 06 o 0o o o o o 5 5
Bravel . . o o o o 06 0 6 6 o 6 0 o o c 5 8 o s o o s o 33 38
Rogk ., . o v o o o o o 6 « 06 6 0o 6 06 o 0o o o o s s o o 5 43
Clay . o « o o o o o ¢ 0 6 0 o 0 6 0 0 0 0 0 o s 5 o o 7 50
ROCK . v v 6 6 o o 0 o o 6 0 06 0 0 5 600 o0 o0sc o e e 17 67
Rock, '8 o o o o o« o © o 6 0 « s ¢ s c 0 0 o 6 o s s 38 105
ROCK o 4 o o o o s o o s 0 o 0 5 00 o s oo e oo s e 95 = 200
Clay o o v o » o o ¢« o 0 0 6 « 0 6 o 8 0o e o s s o o o 10 210
ROCK & ¢ v v v o o 6o 6 o s 0 o o ¢ 6 s o o o o oo oo 70 280
CLay + v o o o o oo 0 o o o o0 o oo s e e oo e 5 285
SandSHONE o + o o o o 6 0 6 o o s 0 0 0 6 s o s o s o o 65 350
Rock, Black o o o 2 o o o o o o 0 6 0 0 6 06 o o o s o o 15 365
Rocky, red o o o ¢ o s o o o s 6 06 06 0 6 6 o a o o o o o 79 444

(Idavada Volcanics)

108-12F-12bbl, McClain Bros,

Topsoil , . ¢ o o o o 06 06 0 6 0 06 0 o o o 0o o ¢ o o o @ 5 5
Gravel . . « o o o 0 0o 0o 06 o 6 6 6 6 0 0 6 0 0 6 5 o o 20 25
Gravel,cementedM.ooo.,,.,o,,“,.,,....55 80
Lava, gray . o o o s o 0 o 0 ¢« o6 6 0 0 0 0 o6 o 5 s o e X 100

mck’ lmse -3 . L L] © ° © © o ° © © © o L] © ° e L] ° . [ ] 1m

-8

Lavanredo.oooooooaoo--oooooaoo. 80 mo



281 JF=1 2bhi==Crntinuad

Material

Thickness Depth

(feet)

(feet)

Lava, gra¥ o 5 o o o o 0 06 0 6 0o o6 s o o o o o o
Clay o « o« 0 -0 ¢ s 6 6 o 0 0 0o 0 6 0 6 6 o o o o
Lava, black . . ¢ o 6 o o 6 06 0 0 06 0 o o o o o
Lava, red . o o 2 o o o s 0 6 ¢ 0 o ¢« 5 0 o o o
Lava, black . o o o o o o s 0 6 0 6 0 o o & o o
Rock, 1003 ., o o o 0 5 s 06 © 0 0 6 06 0 0 o o o
Rock, gray, I003€ . o o o 0 s« o 06 06 0 o o o o =
(Idavada Volcanics)

260
285
305
340
390
430
500

108-13E=5¢cdl, J, E, Keller

Dir“oooooooocoobcooneooooo

Sand and gravel, mostly sand . . o & o s o o & &
Clay . . o o o s 06 o 0 06 06 s o o 2 06 0 0 0o o s o
Sand and some gravel ., ., o o 5 o o 0 5 o o o e
Rock, &Y . o o o 6 o s« o o s 0 6 6 06 6 s 6 s o
Rock, gray, broken and clay . o « o « o « 0 o o o
Rocky 88 v o o o « o 06 6 6 0 6 06 0 o o o o o e
Rock, blue, hard ., . o ¢ 5 o s o 0 0o o 0 0 o o
Clay, brown ., . « o « o o o s s o o o6 s o o o s
Sand . . . 4 6 s 6 s 6 0 5 s s 0 0 0 6 6 0 6 6 o
Rock, gray . « o o o 06 06 6 0 ¢ 0 s o o o 5 s » o
Rock, light gray, hard , ., . o o o ¢« o « o 0 o o

12

59
16

10
20
25

25
63
75
95
154
170
185
210

8 & 8 8



52

108=13E~-5¢cdl=—-Continued

Materiall

“Thickness Depth

(feet)

Rock, light brown . . . o &+ s ¢ ¢ o o 06 0 o o «

Bhyolite, gray, hard, hit water at 439* ., . .

Rhyolite, brown, and water talc, caving, broken

mwolite ] w ° o L] ° o o ° ® ° L ] o L ° L ° L ]

Rhyolite, loose and sand ., , . .
Fhyolite, red and eclay seam ., . . ,
Fhyolite, gray, sluffing . . . . &
Water raﬁ.sed to 419,
Fhyolite, light brownish-red, hard
Rhyolite, loose, an& water talec , .,
Rhyolite, loose, light brom , , .,
Rock, gray, hard . . . . . . . « &
Rock, loose and squeezy clay . ., .
Rock, light gray, extremely hard .
Rock, gray, hard , . . . + s o o o«
Clay, white, squeezing , . » . +
Fhyolite, Jight red . . . « « « & &
Gla&,aqueesing..........
\(Idavada Volcanics)

°

°

°

.

(feet)
. 52
| . 55
. 35
. 25
. 18
. 15
. 15
. 28
, 3
. 17
. 4
. 5
. 13
. 62
. 5
. VA
. 9

437
492
527
552
570
585

628
631
648
652
657
670
732
737
%
760




10S=-13E=-8cdl, Kenneth Marshall

53

Material

Thickness Depth

(feet)

(feet)

Soll and dirt . o o « o o 6 0o 0 6 06 6 s 5 6 0 8 0 o
Gravel, c¢leal . . o o o o s s o o o s o o 6 o s & o
Gravel and €lay . o o ¢ o 0 0 6 s 6 6 0 066 6 0 o o
Lava, gray o o o o o s 0o 6 o o 6 0 06 o 06 0 0 o s o
Clay.and 1ava . ¢ 5 o o o o o 0 6 o o 6 0 o o o o o
Lava, gray . o o o o 0 6 o 6 ¢ 6 6 ¢ s s o o o o o
.C].aya.ndlava..,'o..oo..oe.........
Clay, brown, sandy . . o o « « ¢ ¢ o o s o o s o o
Sand rock, grayand €lay . o o ¢ s s s s 6 o o o o
Clay, grays SaNdY o o o o o o s o o s o 6 o o o o o
Clay, bromn and 1ava ., . ¢ ¢ o o » o ¢ ¢ o o o o o
Lava,black;sandyandcinders e 0 s 6 6 0 0 0 0 @

Lava, gray and red, coarse . .« o« s s o o o o o o

Lava -] red o -] -] o L o o L] -] L] L] . ° ° o - o o L] o o

Lava, red, 1oose, caving . . o o o o 0 o o o o o o
Lava, red, cinders, and boulders, cavey . . « ¢ o o
Lava, red; talc, caving « s o o o« o o ¢ o o o s o o
Lava, red and gray, sticky, rauéh o 6 6 o 6 0 0 8 o
Lava, red and gray, CaveyY . o » o o o o o o o o o o
P
Lava, red and gray, 8andy . . o« ¢ s o s o o o o o o
Lava, red and brown, sand rock, and tale , , . . .
Lava, red and g8y o & o o ¢ 0. ¢ s 6 o 6 6 o o o o
(Idavada Volcanics)

20
30
3
63

wd3bw¥ 8B E B

30
60
92
155
160
185

280
330
360
395
410

445
460
480
490
510

545
555
585
590




