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- GEOLOGY AND WATTR RESOURCES
of the
BRUNEAU RIVER BASIN, OWXHEE COUNTY, IDAHO

By Arthur M, Piper

INTRODUCTION,
Purpose and scope of the sUrvVeY.

The report at hand presents the flndings of two months of
field work in the Bruneau River basin by the writer, assisted
by Messrs. H, L, Powell and Rollin Farmin, during July, '
August, and September, 1922, The investigation was made in
response to reqrests for information regarding the possibility
of developing acditional ground water for use in irrigation,
It was carried out by the Idaho Bureau of Mines and Geology
cooperating with the United States Geological Survey as one .
unit of an extensive study of the ground water resources of
the State, .

The survey comprised a one=week's geologic reconnaissance
of the drainage area of Bruneau River within the State of
Idaho, and a study in moderate detail of the geology and
ground water conditions of the lower Bruneau River basin and
of Little Valley. The extent of these areas is delineated.
under the heading Location of the area and is shown on the
key map, Plate 1,

One week's time was obviously too brief for anything more
than a very general reconnaissance and no attemnpt was made to
map the entire drainage area, The conditions existing in
lower Bruneau River basin and Little Valley, however, are
plotted on the map (Pl. II), which accompanies this report,
The base of the map was compiled from the township plats of
the United States Ceneral Land Office. Detail was added in
the field by compass and automobile speedometer, ‘and by plane
table triangulation and stadia traverse. The locations and
elevations of the wells shown were determined by plane table
stadia traverse controlled by an unsupported line of levels
extended along the axes of B runeau Valley and of Little I
Valley. The datum of this line of levels is a bench mark
established in 1911 by the General Land Office and located

1 Results of spirit leveling in Idaho:: U..S:.Geol. Survey
Bull, 5677 pe 100, 1915,

1
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25 feet northwest of the Hot Springs~Grasmere road in Sec, 28,
Te 7 S¢, R. 6 E,; on Plate II, it is marked "B, I, 2903,"

Previous geologic work,

This investigation has been preceded in Bruneau River
basin by the work of Pugsell and Schrader, Federal geologists,
whose published.rePOrt32 have .assisted in the preparation of
this paper. The typescript report of a reconnaissance by
Stearns3, also of the staff of the United States Geological
Survey, descrives an area a short distance northwest of the

"Bruneau Basin, and has also been consulted,

GEOGRAPHY, _'
Location of the area,

The drainage area of Bruneau River lies in southwestern
-Idaho and nort: central Nevada, south of Snake River, of -
which stream it is a tributary. The area covered by reconna=-
issance comprises about 1650 square miles in castern Owyhee
County, Idaho; it lies between the 42d and 43d parallels
of latitude and its western boundary approximately coincides
with the 11€th meridian of longitude. The lower Bruneau
River basin, including Little Valley, has an area of about
285 square miles; of which about 18,000 acres is irrigable
land., It lies south of the 434 parallel of latitude and is
bounded on the west by the 116th meridian of longitude.. The
lower Bruneau River basin comprises the area shown on Plate

IT; and extent of thce total atrea examined is indicated by
the shaded area on Plate I.. '

Population‘and settlements;

The population of the Bruncau River drazinage basin in
1920 was 20£. The »nrincipel  settlement is the village of
Bruneau, in sec. 24, T. 6 S., R. 5 E, and sec, 19, T. 6.8.,
R. 6 B., ccatzining a post office, bank, school, hotel,
garage, several stores, and o weekly newspaper. Bruneau
Pprecinct had a population of 471, Hot Spring precinct had a
population of 152 with post office, in sec. 22, T. 7 S., R.
6 E., and a school. Three Creek precinct had a population of

2 Russell, I, C., CGeology and water resources of the Snake
River Plains of Idaho:: U, S Geol. Survey Bull, 199, 1902.
Russell, I. C., Preliminary report on artesian basins in
southwestern Ideho and southeastern Oregon: U, S. Ceol.
Survey VWater-supply Paper 78, 1903. :
Stearns, H. T,, Artesian water near Grandview, Owyhee
County, Idaho::1922. (Unpublished manuscript,)

&3&-




Idaho Buréau of Mines and 'G.'e'ology Pamphlet ||, Plate IL.

XX
L Older. basalt J

li16°00" RAE. - _ : RS5E. 50° - RSE ‘ R~"E-"5‘?3l°w' . :
: &X\\&\\;\\\N\\\\\\\ % szmp o ; Allviam E
B - _ N L wm 7y | <
7\\\ \\\x:\\\\\\\ﬁ\\\\\“&\\\‘§§&\\ ) | . éw:bdrr é
- et AN Y | v : ‘
\X\%\Q&\\\%x\\\\\\\Ek\ v §‘ Basalt dike 3
: N o | | CEGERE
:', N Q\\\\k\k}% ‘§§V/ VA /- i | ® !—f;_,?*-} ’J
% N %2 V -  ounger pe
: 7, /b/\/ ; ’ "Q X / -"/f// ’/ W////; UNCONTDRMITY
8 e’to,\" A?// /// J ’i"'-":-'?- % : ER §N
// /,//%E” : A5 3 Lake fccnmem
’—' 5 'ovl/i

50

g ki e
7

\
N o
N HEOAIRY
NN

\\\\

NN

\
\\ :;;'{'—;': N
N

\
N\
\\§
o
AN
N
N
\\\ N
X
N\
N\
NN
N

=
N\\
NN
V\\\Q‘ \
\<\§
\\\
\

)
AN "\(\'\\\\
W \\\\\\§\\ NN
N
NN
AN \
N
Y
N\
W
N
Flioc

v Y o]
// / Abandoned well o

77 T y A %/ | COId.sPrin
/. 7 /////éfz///;,//////l/l/ .? ":_ %/ ‘ // R

A\

. Thermat spr’mg

-
\
\
\
N
N
E\
NN
N
N\

Strike and dip of bedding

Favit

\Q\\\)&g ‘5:'

o xg 039

+ '
- []
.+-l. % :_
-}. N .:. n: -t
-++_|_-' I Maaan A" >
LT R+ Q! 2 o
42%0 L ) LN ) e . X "“ ) 1, T YY)
{60’ R4E. RSE. "~ 50 R.6E. RTE. ,,5.12,‘”
Base fr U.8.6.L.0. plats DIAGRAM OF TOWNSH eology by A. M. Piper
and planetable traverses b, g 5(4l3|2]1 Surveyed in 1922,
A. M Pip H L. Poweli, : - [718|olwii iz In cooperation with United -
and, R. Farmin. 1 3 o 1 2 3 4 5 Miles ' States Geological Survey.
: 18]17]16{1514]13 g Y.
Gampiled at Moscow, 192, 113 .
A M r. 19[2a]21 {22{#3{24
by A. M. Piper. m.zs{aﬂzs{z‘%
OXIMATE  MEA 31 ]32133]34{35{36]

Geologic map of lower Bruneav River »basi'n,' Owyhee County, Idaho


spixley
Text Box
4


et

106, with pest office and sicre in T, 16 S., R. 11 E. :
Grasmere precinct had a population of 77 with a store in Sec.
<0, T, 12 8., R. 5 I, Another post office is located at
Tindall in T, 13 8., R. 5 E. Other settlements, whose -
pupulation is included in the Precincts already described, are
Wickahoney in'T, 11 S., R. 4 E., Clover Flat in sec. 23,

T. 11 S., R, 9 E., and Grassy Hill in T, 14 S., R. 11 E,.

The industries are wholly agricultural, During the: -
Summer months alfalfs hay and grain are raised on the irriﬁri:
gated land along the Streans, and cattle, horses, and sheepy
are grazed in the mountains lying south and west of the area

'
ey

Seudicd, Sowme o7 “ne eifalila is reided for seed and the
réemainder fed during the winter months to the stock that is

brought dowm from the Sumiler range,

Access, communication, and transportation.

No railroad traverses any portion of the Bruneau River
basin, the nearest railraad station being Hountain Home, on
the nain line of the Oregon Short Line Railroad. An auto=
Hobile stage carries nail, passengers, and exXpress, between
Hountain Home, Bruneau, and Hot Spring, daily.except - Sunday,
Fron Rogerson, the terminus df a branch of the Oregon Short
Line, a tri-weekly stage runs to Three Creek and JarBidge,
Hevada, A bi-weekly stage dies between B runeau, Tindall,
and Riddle, the summer route being thru Wickahoney and the
winter route Yy Hot Spring and Grasmere;”wRiddle, the temminus
of the route, lies west of the Bruneau drainage basin, ‘

The one direct route of ‘access to Bruneau from the north
is the stage road fron Mountain Home, bridging Snake River
near the mouth of Rattlesnake Creek, and crossing the low
divide into Bruneay basin; the entire distance of 35 miless
is well graded and graveled. Automobile roads radiate fron
Bruneau to the south, Southwest, and west, A graded but
boorly graveled road runs due west from that town a distance
of two miles, inelines to the northwest across Little Valley
and onward to Snake River near the mouth of the Bruneau,
thence westiiard along:the Shake to the town of Grandview.,. An
ungraveled stage road used Guring the summer months branches
from this -pute ard rrme southwagtward vo Little Valley abhout
15 miles, thence southward 20 miles along the divide east of -
Wickahoney Creek ang up the Creek to Wiékahoney, thence south-
ward and eastward 15 niles to Tindall, and 19 miles farther
to Riddle. & good automobile road leszds:southward along the
east side of Bruneay Valley to Hot Spring, a disbance of 9
riles. From Hot Spring a fair road bridges Bruneau River,
crosses the divide into Hot Creek, follows the bed of that
strean to its hezd anc. continues southward, a total distance
of 39 miles to Grasmere, thence Southward about 8 miles to
Tindall; this is the route followed during the winter rionths:
by the Bruneau~Tindall stage. Fron the bridge over Bruneau

wDe




River in sec. 28, T. 7 S., R. 6 B. another road in fair condi=-
tion trends southeast and crosses +he East Fork of Bruneau
River at Clover Flat, 42 miles Ifrom Hot Spring; thence it
1eads southward and eastward on-a course west of the river and
parallel to it for 24 niles, re-crosses the river to the east-
ern side, and continues southward 7 niles to Three Creek.

The latter settlement lies on the Rogerson-Jarbidze stage
road 37 niles westward and southward frorl Rogerson and is the
point of access to the DBruneau basin fron the easte. '

Vegon roads, in varying stages of disrepair, are several«
One branches from the Bruneau-Tindall stage road in sec. 33,°T
6 S., R. b 5., crosses Little Valley creek, and courses west-
ward over a divide into the basin of Shocfly Crgek. Another
leads westward from Grasnere ahout 8 miles,_ardﬁses“Sheep
Creek, and courses southward parallel to the Yest Fork of
Bruneau River about 35 miles ©o Rowland, Nevada. Two others
branch from the Hot Spring-Clover Flat road; oOne trends
eastward fron sec. 5, T. 8 8., Re 7 E., into the basin of
Pot Hole Creek, a tributary of Spnaké River; the second leads
southward and southeastward from Sec. 8 of the sane towmship
about 17 niles and rejoins the Hot Spring road in sec. 15,
T. 10 S., R, 8 E. Any of the roads may with dirficulty be
followed with an automobile.

Bruneau and Hot Spring have a local telepnone systern
connecting at tiountain Hone with the trunk lines of cormuni-.
cation vy telephone oT telegraph. Tlectric power 18 supplied
to Bruneau by a transmission line from Hountain Home,

gl inate.

TJithin the Bruneau River pasin there exist widely variant
liratic ccnditions as o conseguence of the great variation in
altitude, about 8000 feet, between the surmit of the nountain-
ous headweter divide and Snake River, the nmaster strean. In
the lower basin, aridity and nild seasons are characteristic;
in the hezdwater regilom, hunidity and rigorous seasons prevail,

Climatological observations nave been recorded for vary=i
ing periods by the United States Weather Bureau at several
stations in and near the region under discussion. The datac
corpiled at ot Spring, and for Silver City, in the Gwyhee.
Mountains west of the basin, will approximate the respeciive
normals for the lower hasin and for the headwaters; they are
tabulated below.
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Tab‘e 1. —-Averare monthly and “nnual prec1p1ta 1on in inchgs,
. -at stutlons in OF Tenr the Bruneay River. basin,

;daho

Station : hot Sprlng ¢ Silver City
Tlevition Lot © 2590 ft oy 6280 ft.
years of record‘ : 1906--'18 : © 1902---118
January : . 1,04 inL ¢ 3.60 in,
February : 0.87 o3 2.85
March : . 65 : 1.62
April : : o e 1.95
Moy » oo T g g e 2.19 .
June - -. : . - .09 e 1.70
July X o . +50 : 0.92
August o .16 T 34
. Sépteaver : : % ST ~69.
October : : .7§ L 1,40
November : ' . " 2.80
December : Y R 3.80
Arnual o - 8.62 ¢ 23,14




Table 2e-average maximun, mean. and rinimum monthly and an-
rual temperatures at Zot Spring, Idahc.®

: Haxinum . Mean ;. Mininum
January : 57:9 F. ¢ 32,4 F. : 0.6 F.
February : 58.1 : 37.:4 : 15.5
March : 75.1 : 45:7 : 20.177
April : 83.9 : 53,3 gy 28.9
May : 90.6° : - 58.4 . 2779
June : 08.1 : 65,7 H 36.1
July. : 102.5 : 74.5 b 43,6
August : 100,3 : 2.7 : 43.5
Septenber L 92.6 . : 62.8 3 34,1
October. : 83. 4 : 52,7 ; 23,1
Noveriver : L.l : 42.5 : 14.1
Decembear : 53.5 : 31.8 : 2.4
Annual . 102.5 : 52.5 . ~3.8

aFor‘the years 190941916.

The data from which the tabulated means were compiled do
not represent a perioc of sufficient duration to disclose cy=-
clic variations, The mean annual precipitation at Hot Spring
is 8.62 inches and at Silver City is 23,14 inches, the marked
difference resulting from the greater elevation of Silver
City. At both stations the maximum monthly precipitation
generally occurs in January and the minimum in August. The
average annual range of temperature for the eight-year period.
1%09-1916, is from -3.8 F. to 102.,5 F.; July is the hottest
month and January or December the coldest, The extreme re-
corded annual range is aoout 1195 F,- :

The average frost-free period at Hot Spring, based on
observations extending over a twelve-year period, is 148 days;.
the average date of the latest killing frost in spring is May
17 and of the first in autumn is October 12. Killing frosts X
have occured as late as June 12 and ascearly as September 14,
but the shortest frost-free period is 128 days. The secure
growing season is long, nearly five months. The mean ten-
perature during the period is about 65 F., These two facts
unite in naking the lower Bruneau River Basin well suited to
the growing of crops of diverse nature. '

—80-



Seil,

The flood plains of the lower Bruneau River basin and ot
Little Valley 2vn wont ad =ity a fine rich soil derived
from soft sandstones and sha’es. When watered, the soil is
very productive., Alkali concentration is low and very seldom
interferes with the growing of crops. The long growing
season, which has been descrited under the heading Climate,
makes the district one of bromise wherever water for
irrigation is available, '

Vegetation and animal life,

Bruneau River basin, within the region studied, is
almost devonid of trees; cottonwoods and a very few cedars
are found at places along the lower portions of the Stream
canyons. The flood plains of Brureau Diver and of Little
Valley, where no+ clearsd, are covered with vigorous grease-
wood (gggggbatgﬁ_ygggggggﬁggg), with which are interspersed
various smell- edible plants and grasses. Sagebrush
(Artemic ia tridentata). grows profusely over the upland areas

ermecdiate dopes, Grasses grow along the water

and on thz intermed:
courses and cover iaerbdds ol fhe ¥dry lakes"™iof the plateau,
Wild rcse bushes grow in the lowlands- at-a- few loealities
where the moisture 1s sufficient; these wll be discussed
further under the heading Axea 87 -vegetal discharsge,

‘With the exception of the stealthy coyote, large»animalf
are very few, Herned toads and various lizards are frequent?y
met on the arid plateau, and the ‘venomous rattlesnake is
still onnnefam 1T A

P + e Al Fa T

el BRortunterad,  COUuns WAl other water birds.
are commonly me* along the str ams; the hawk, owl, and other
birds of prey are equally frequent over the lower basin,

. PHYSIOGRAPHY,
Drainage system,

The master stream 4owhich Bruneau
Snake River, ®which drains the whole of southern and central
Idaho and flows wes*ward .in a 'gentle curve concave to the
‘north 350 milss 2crose the State, Here and there along 4tss

course tas stream flows in YoX canyons and at the western
boundary of the State it turns northward on its way to the
Pacific and plunges into & canyon which attagns a maximum
depth; 75 miles north of Weiser, of approximately 8000 feet,

River is tributary is

Bruneau River heads in the lofty Jarbidge and Flk
mountains of northern Nevads and is separated by that range
- from the waters of the Great Basin which is contiguous with

the Bruneau dasin on the -south,. From their heads within
Nevada, the forks converge slowly to the north, and from
the - junction their. combined waters Tlow north-northwestward



to Snake River, a total distance of about 105vmiles,

The west or main fork of Bruneau River rises in the-
Jarbidge Hountains, entérs Idahe from Nevada in T. 16 S.,
Re 7 E., and flows nearly due north a distance of 20 miles to
point at which it is joined by Jarbidge River. The latter
stream crosses the State Yine 13 miles east of the West Fork
and courses 30 degrecs west of north to the point of con=
flucnce, ‘Sheep Crcek, the westernmost tributary, leaves’
Nevada about 14 miles we#t of the ¥West Fork crossing, flows:
northeastward and nortuward and joins Vest Fork about five
miles north of the mouth of Jarbidge River, Fron the nouth
of "'Sheep Creek, the West Fork follows a due northerly course
about 15 miles to its coniluence with the East Fork. The
East Fork c¢f Bruneau River heads against the northwestern °
slope of the #lk Mountains in a number of tributaries which
eénter Idako in the vicinity of Three Creek, about 11 niles
eastuof Jarbidge Rivexz. From Three Creek the stream trends’
slightly west of nortki to Clover Flat, thence northwest to th
Junction with the West Fork, a total distance of about 50
miles: From the junation of its two Torks, the Bruneau flows
north-northwestward 2, distance of 35 miles to Snake River;
the ast 30 miles of its course is shawn on Plate II.

The northwesterh lobe of the basin is drained by Little
Valley Creek, &dnd ite two tributaries, Jacks Creek and Wicke-
ahoney Crecek. Thestt two streams head in T. 10 S., R. 2 E.,
flow northeasterly Wohproxinately 20 niles, and unite in

Little Valley Creek, The later continues northeastward about

13 miles and empties into Bruneau River in sec. 9, T, 6 S.,

Topographic features, -

. Bruneau bvasin is divisible into several portions char-
acterized by very Jdifferent topographic features. Jarbidge
and Elk liountains form a lofty range culminating in. a rugged
crest nearly 11,000 fect above sea level. From their base
2 broad, nearly lgvecl Pledrnont plain extends northward a
distance of 55 miles and slopes sharply into the basin in
Wnich the town of Bruneau is situated, Northward from
Bruneau this basin converges into a narrow canyon leading to
the master stream, Snake River,

Jarpidge and, Zlk Mountains,e-The mountain range of which
Jarbidge and 31k JJountains are the high points, extend for 50
niles across the heads of Bruneau River and marks a gentle

curve concave toward the northwest., This lofty ridge lies-

wholly in the State of Nevada and is well described by ‘. ..iw
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Sdhrader4. ‘The nmountains are of the massive rounded type -
carved by sub-aerial erosion in horizontally deposited vole&:.i
canic rocks, in the case of the Jarbidge llountains, and in
uplifted, tilted and folded scdimentary rocks in the Elk
Hountains, = The topography is chavactetrized by long, high,
sometines narrow rideges with smoo*h, -rounded slopes, ~separated
by deep valleys and guiches rostly Voshaped in cross-section
bounded by slopes rising in places at angles of nearly 45 .
These ridges trend north-norihwesicrly along lines controlled
by fissuring and Faulting and harmonize with the trend of the
Great Basin tovography on the south, lloderately heavy pre-
cipitation on the mountain slopes results in vigorous erosion
by the streams, hnth hendwater and Iateral, and in the bold
Slopes and occasional escarpments of an

adolescent surface.
Picdriont vlain.--From the base of this mountain ronge a
piednmont piain extends northward nearly 50 miles toward the
plains of 8nake River. TFrom an clevati-n of necarly 6000 fecet,
at the Idaho-Utah beundary line it desccends northward in a
long gentle slope to an elevation of approximately 3500 feet
at the rim of the lower basin of Bruneau River, an average
grade of 45 or 50 fcet per mile.- This slightly undulating
plain is dissected by the deep V-shaped canyons, in places .. -
box-like, occupied by the roughly parallel northward-flowing
branches of Bruneau River. The dissecting canyons vary in
depth from 12CC fecet near the Statc boundary line to about = -
- 800 feet north of the junction of East and Test Porks, North-
ward frem the point of juriction Bruneau River flows for nearly
ten miles in a very remarkable gorge known as Ninemile Canyon,
This cleft:is eroded to a depth of approximately 800 feet in
a thick series of dense basaltic lavas, and is a classic
example of a precipitous-walled box canyon. A wagen road
approaches very closely to the castern rin in sec., 31, T. 8 S,
R. 7 E., as nay be scen from an inspection of the nap (PLl.II).

he gulches and ridges of the mountain mass to the south

were in existence before the outpouring of thec basaltic lavas
that comprise the plain, and controlled the courses of the _
streams as they began their disssctive work. Due both to -the
resistance to erosion of the basalt and to the slight pre=-
cipitation in this portion of the basin, the intermittent
Jlateral tributa;ies have worn only shallow channels., Only the

paster strorars Lirvwe beown ereding vigorously, and that in deep=-
ening rather than widening thei- cilennel s,

*Schrader, E“ CT’.A reconunaissance of the Jarbidge, Contact
and Elk Mountain mining districts, Flk County, Nevada: U.S.

Geol. SBurvey Bull. 497, PP. 21-27 and 151-152, 1912.
Schrader, F. C,, The Jartidge nining district, Nevada: U.
S, CGeol. Burvey Bull. 741, PP. 7-12 and 78-83, 1923,
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by the lower Teaches of Bruneau River ang by Little Valley.
From the rimof the Pledmont plain about 12 niles south of
Bruneau it extends 14 miles northward to a small lava-capped
mesa which nerges northward into the plains of Snake River.
Alluvial plains one to two miltes wide corprise the valley
floors, from which low rounded nills ang ridges rise in slopes
only occasionally interrupeq by terraces of some erosion=-
‘resistant Stratum. To the east and to the west the ephemeral
tributary gulches termminate against slopes rising abruptly to
the drainage divides, Rapid lateral €rosion in the soft lake
beds has reduced the surface of this basin to adolescrnee o;‘-
early naturity. The extent of this topographic division coine
cides with the areas of alluvium ang of lake sediments
Shown on Plate II. '

Lower Canyon of Bruneauy River.-«Two miles north of Brun~
eau the river flood plain terminates abruptly against a small
lava~c¢apped mesa Separated by the nyon of Snake River from
the extensive basalt-covered Plain north of the latter

be of this reas, Bruneau
River scrives a Narrow canyon aboyut + miles long and 450

feet deep, ang energes from it only 134 miles before enptying

into Snake River, ot un elevation of 2440 feet,

STRATIGRAPHIG GEOLOGY,

Generalvcharacter and succession of the rocks.

, The rocks of the Bruneau River drainac
basement of granitic rocks, of Cretaceous or early Eocene
age, intruded into a. series of metamorphosed.Palebzoic” '
sediments, These rocks are uncoriformably

several groups are separateq from one angt

ities ang are comprised of g nassive rhyolite Poured out
during early Hiocene (?)vtime, a complex of rhyolite flows
and tuffaceous ang sedimentary rocks POsSsibly of late Miocene

age, and a thirg series of Pligcene sediments interbeddeq
with basalt. This Tertiary terrane is concealed over large
areas by basaltic lavas extruded during Pleistocene time and

ing rocks, The most youthful
t alluviunp comprising the flood

The tilted and folgeq Paleozoic Sediments,” the Cretaceous
granitic rocks, and the early iHiocene (¥) massive rhyolite
Crop out only in the nountainouys Province within the State of
Nevad2 ang were not exanined during the course of the



reconnaissance. They are, however, well déscribed by Schradez '

and rocks of the sgme ages and of similar characteristices hav

been studied by the writer in a region about 90 milés to the-

~ eastward in Goose Creek basin®, These two sources of informe

+ ation have been consulted in the preparation of the descrip-
tions that follow, e

Bl

Paleozoic rocks.

Sedimentary rocks, probably of Paleozoic age, constitute
the north-south range of hills béetweén the heads of Jarbidge
River and of West Fork of Bruneau River, as well as the
surmits of the Elk Mountains about 10 riles eastward. 1In
the latter areaz there are exposed absut 1600 feet of these -
sediments, principally quartzite, limestone, and a consider-
able amount of shale and slate, although a greater thickness
may exist. Thesé rocks are similar to the sediments of
ascertained age cropping out in the Great Basin to the south
and described by several writers®. "It is probable that the
rocks expesed in the areas describéd are continuous beneath
the surface and that considerable of the  southern portion of

Bruneau basin is underlain by Paleozoic sediments at moderate
depths, : .

The Paleozoic sediments have been greatly disturped and
tilted by faulting and folding accompanying the intrusion of
the granite. Between Jarbidge River and West Fork they dip
steeply to the north about 60 ; in the Elk mountain district
they have been domed up by and dip quagquaversally away from
the granitic core. The dips are rather uniform and vary from
40 to 70 with a maximum on the north, Near the intruded
granitie rocks contact metamorphism8, with garnet zones in the
linestones and shales, is well developed, - '

5Schrader, F. C., A reconnaissance of the Jarbidge, Contact
and Elk lountain mining districts, Elk County, -Nevada: U, S
Geol. Survey Bull. 497, pp, 27-31, 33-42, 152-154, 1912;
Bull, 741, pp. 78-83, 1923, _ :

Piper, A. M., Geology and Viater resources of the Goose
Creek basin, Cassia County, Idaho; Idaho Bur, liines and Geocl.
Bull, 6, Pp. 22-27, 1923, . _ :

"U. S, Geol. Expl. 40th, Par. Atlas, Map IV,

Ermons, W. H., A reconnaissance of some mining canmps in

Elko, Lander, and Xureka Counties, Nevada; U, S. Geol. Survey
Bull,., 408, p, 15, 1910,

E’;’lmons, VJ. H. » op. Cit‘
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' Cretaceous (2) granitic rock,

" Erosion has'here'and=there“stripped back the braken and
shattered Paleozoic sedinents fron the granitic intrusive -
upon wihich they rest and exposed -the gréy,”coaTSely‘crystal—
line core. From one locality speciriens are identified as -
hornpl ende granite”, from another they are termed granodio-
rite™. Within the Bruneau basin this crystalline rock crops
in the Jarbidge and Charleston'districts‘and in the central
part of the Elk Mountains-as an oval-shaped area about 1%
miles in length and three-foutths of a mile in width with its
longitudinal axis trending slightly west of north,

- 'The relations of similar granitic rocks to sedimentary : .
rocks of known 2ge in many piarts of the west have led several
geologists'to concluce that. the granite.patholiths of Idaho,
California, and Viestern Nevada, with their outlierﬁ,_belong
to one general beriod of intrusibn, Provatly withiv Creta-
ceous or early Eocene tine, ' The granitic rocks of the Hlk
- llountain district are younger than the Paleozoic sediments
- which they intrude and older than the Tertiary (early Miocene

: (?)L_lavas'which they do not intrude, There can be little
doubt that theyiare.properlyvcorrelated with the intrusives -
.0 other areas and are, in conseguence, of Cretaceous or early
Eocene age, S - :

Tertiary systen.

Barly Hiocene (?) rhyolitic lava --The Jarbidge Mount-
ains are formeq largely Trom rthyclitic lavas poured out over
.. the erodeq surface of the Paleozoic sedinents in successive
thick flows aggregating 6000 Teet in depth. This rock is

9Sweetser, L Geology of the Jarvidge Hining district:
'I':IinI & Sci..Press, V. 101, Fo. 27, p» 871, Dec. 31, 1910.
Schrader, F.q,, OP. cit., pp. 33 and 152,
llEmmonss e H., op. eit., pp.25, - '
"U. 8. Geol, Zxpl. 40th Par., v, 2, p. 621, 1877.
Lindgran, Trhiloner, A, Jour. €sl., 4th ser., v. 3, p.
306, 18297, ' - '
Lindgren;walaemar, The mining districts of the Idaho Basi-
and Boise Ridge, fd20: U.S. Geol. Survey Eighteenth Ann. -Rept,
pt. 3 pp. 517-710, 1898 ‘ R . '

. Lindgren, laldemar, The gold and silver veins of Silver
City, Delanar ang other Aining districts +4n Idaho;; U.S. Ceol,
Survey Twentieth Ann. Rept., pt. 3, p. 195, 1900, '

‘ Lindgzren, Valdemar, A geological Teéconnaissance across the
Slterroot Range and Glearwater'MountainS'in'Montana and Idaho:
U.S.Geol. Survey Prorf, Paper 27, p.°17-20, 1904, .

Lindgren, “aldenar, U,'S. ‘Geol. Survey CGeol. A tlas,
Silver City felio (No. 104), 1904, '
‘ Russell,'I.C., Geology‘and'water resources of the Snake
Alver Plaing of Icaho: U.S.Ceol. Survey Bull, 199,p.39-42,1902.
Tions, YLLH., op. cit.,, p. 28-20,
vipledy, J.B., Zeology and ore deposits of Lemhi County,
I¢zh0: U.5. Geol. Survey Bull.-528, p. 42-43, 1013, |
‘ -14da o
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pouring of the rhyolites of

exposed ovey an area roeughly rectangular in shape about eigh
niles in width and trending south from the vicinity of Jar-
bidge at least 15 miles, o exposures north of the Idaho-~
Utall boundary line within the Bruneau PBasin are known, The-
rocks are prevailingly pinkish or reddish ash-gray in color,
although greens, reds, and purples are not uncommon, They

are extensively fissured 2nd fractured, in part by contractio-
of the mass during cooling from the fluid state but chiefly by
crustal movement accompanied by normal faulting. . Schradertst=
description of the macroscopic, microscopic, and cheriical o -
characters of these rocks is very full and need not be repeat.
ed here, Subsequent to their extrusion dut before the out-: =
e next period of igneous activs

ity, these massive ignecus rocks were deeply eroded dy sub-

- LY e
aerisl acgents,

Late ITiocene (?) rocks.,-<About two 1iles north and six
niles east of Jarbidzel® the steeply dipping erosion surface
formed on the early Iliocene (?) 1ava plunzes beneath younger
riryolite flows that form an inward-facing scarp and an out-
ward=-sloning plain extending eastward as far as Flk Hountain
and merging northward with the Piedmont plain already descr-
ibed. These rayolites are characteristically dull reddish
purvle or reddish brown and homogzeneous fine-grained flows;
but they locally contein intercalated sheets of vesicular and
slassy phases, They =ast in pPart on the deeply eroded older
2 the erosion surface of the Paleozoic
sediments, and 2ttain maxinum thickness exceeding 1000 feet
tiey have filled the depressions of this old surface.
:cer describes the rocks as very slighily disturved by
7 ocr Taulting and as having gentle quaguaversal dips
the mountains; within the Jerbidge district he did

then aisociated with Tertiary sedimentary rocks.

rayolite and in parit o:

s
viiere

not

Bout one-half of a nile east of Three Creek, rhyoliteés

imilar to those described by Schrader are associated wit
unconsolidated sedifients which consist in part of

Lc eizcta, They dip 11 N. 65 W, Both the sedimentary
igneous material exposed at this place resemble very

in macroscovic characteristice:some phases of the

vy sediments and intercalated rhyolite Tlows studied by

A4 iy the Goose Creek hasin and tentatively assigned

A
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very s
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dexr, ¥oCuy Op. cit.; p. 38-42.

acder, ¥,C., -op. cit., P1l. IZI.
P. Cit. »p. 27-31,
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to tiiz e ily lliocene. I3 is believed, although tine was not
wv°i15blk to test tihis belief thorouzhly in the field, tnat
the IEDosLres In u¢c vicinity of Thvee CreeXx represent a west-

T,Q'

ward e

lon of ﬁe series that is at the surface over 1085t
of thie IS}

Crici LGLsid.  The smae dliyolite is exposed in the
Canyon o ihe est Tork ~f Brumeau River near <he Idelio State
line and =zt e In the low ridze forning the western
divide oi I f€ besin in the vicinity of Wickahoney.
At the latter place it 4ips 3 N, 30 7, Similar igneous rocks
are exposed e,st of the Iruneavl drainage area in the basin of
Salmon Falls Creek, to the west in the Ovvhee Ilount. lnSLO, to
the nortl: in Snake River canyon ot Shoshone Falls, 6 in the
high ridges north of lisuntain Hormel7, and elseviiere, It is

£ o
y (“ [on
(G2

-

IJ

Probablg that the greater Portion of Eruneau basin north of thu

Idaho~Utah line is undeﬂlaln by rhyclitic lavas,

Pliccene rocks,=--The lower basin of Bruneau River is
carved into 2 group of rocks, »rowchly Pliocene in age, in
part volconiz and in part sedimentery, Trom the ecoronic
viewpoint this group is of great importance, inasmuch as it is
the storage rcserﬁoir Tor the artceian vaters., The Tollowing
2ble presents a cerposite section of the proup. Three divi=-
sions of the groun have Leen recrrnized and their areal
extent showm on Plate II by d¢l1eren ratterns of line shading,
thereon as older basalt
scdiments interbedded., They -
diate, and uppermost divisions, respectives

™

.

ZT0UD.

Lindgren, Taldenar; U, S. Geol. Survey CGeol, aAtlaes, Silver
City folio (No. 104), 1904, ' T
N lOKl@g, Clarence, U. S. Geol. Fxml. 40th Par,, v.1, p.5o2-
090171876. - ' :
musesli, I,C., Zeology end water resources oi the Snake
fggfr Plains of Idaho: U.S. Geol. Survey Bull. 199, P.42-45,
2. .




Table 3.~--2Composite settion of the Pliocene rocks exposed
in Bruncau River basin,

Thickness:
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:'Basalt black,
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River Plains near mouth-of -Bruneau -

River; about _____

Loy not exposed
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white to- crean-colored
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“slightly vesicUlar:abQut"
Ldké'sediments; semi-consclidated congl=-:

This flow caps the Snake ::

: 100

: 50
- 75

orierate of quartzite and rhyolite bould-

ers near top,
shaly sands, .and
guence broken by

whité to cream sands, -

volcanic tuffsj se=-
Tault; at leaste--wr=

Conglomerate of” sub-angular rhyolite -
pebkles up to 3 inches in greatest dia-

neter, semi-consolidateéd

white to 11vnt gray and‘
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DO)le con5011dated exX=
posureo'lnfrequent about

Lake svdlments,
buff, sSandstones
volcanic ash;
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—-.-'.-—____—_—a--.

well-rounded dquartzite
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color,
‘1zed wood
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Sandstones, white

well consolidated beds
Basalt, dense, black,
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.at top=-
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Bcu
exposed section;
Total
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Verbebrute fossils-
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ash; -fossilized wood- 1n
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. The basal or older basalt of the Pliocene formations :
comprises nembers 13 tg 17 ol tle coriposite section (Table'S).
It crops out in the valleys of Bruneau River and of Hot Creek
in T, 8 8., R, 6 E., and extends westward across unsurveyed
T. 8 8., R, 5 =. into T. 8 S,, R. 4 2., and northwestward
into 7, 7 S., R, 4 3, he most commlete exXposure of the basal
lavas is cxposed in Ninemile Canyon of Bruneau River in Tps.

8 and 9 S., Rs, 6 and 7' E, The canyon at this point has cut
into the lavas about 750 feet, The base of the flows is not
e¥posed. The wunnor Dortinsn of the vertical section, nmeasured
from the top downward'is; basalt 101 feet, tuff or volcanic-
ash 20 feet, basalt 7g feet, turr approxinately 40 feet. Be-
low this Horizon lie & number of unmeasured basalt flows and
intercalateq tuffaceous beds with a total thickness of at
least 450 feet, The volcanic tuffs are in rnost cases excellent
storage reservoirs of underground water. The individual flows:
vary from 50 to0-100 feet in thickness, and are typically
nassive to semi-columnar, In the handg Shecinen the rock is . an
extrenely fine grained, dense, black olivine basalt of felsite
ic texture, '

‘The intermediate division of the Pliocene group lies
conformably upon the tasal besalts and is composed of gtrat-
ified beds of sedimentary'and'volcanic”material. Its thickness
represents nearly two-thirds o7 the entire group and totals
about 1500 feet or nmores It comprises nenvers 4 to 12 of the
composite section. The beds are prevailingly white, gray,
"cream, or buff colored. TFor the nost part they are boorly -

consolidated angd friable, are easily sculbtured by vwind and
by water, and taroughout most of their extent are concealed
beneath a mantle of Tine lightacolored debris, They are
rather evenly bedded or very slightly lenticular. In members:
4, 6, and 8 there exists a frequent alternation of fine-graine
ed sandy shales With'semi~00nsolidated sandszand an occasional
dense sandstone; their unifermity of color and the paucity of
outerops:throughaut their areal extent, make it inpossible to
establish readily traceable horixon markers or to determine a
section in any greater detail than is tabulated, Strata of
gypsum, in sone instences quite bure, are locally interbedded
with the friable wilte shales ang sarndstones of member No. 8 at
several localities in Little Valley; their thickness varies.
from one to eight inches. Four members are wnrthy of brief -
individual treatment. Conglomerate No, S5, ' made up of sub=ang=
vlar rhyolite pebbles, forms a weather résistant'cap on Horse
Hill, in unsurveyed secs, 35 and 36, T, 7 Si, R. 5 . and
Secs, 1l and 2, unsurveyed Ts 8,S5., R, 5 E., and has given to -
thig summit a flat mesa«like contour. The conglomerate occup-
ies similar positions on several other isolateqd elevations,
The debris from this member has been scattered cver large
areas Dy running waters and may readily bve nistaken for gravell
formed during the Present erosion cycle and transported fronm
the distant: outcrops of rhyolite near the head of the drainage
basin, Conglomerate No. 7 on the other hand is formed fron
' : ~-18. '
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well-rounded boulders of quartzite, a rock that crovs out
only as a member of the Paleozoic sediments in the headwater
reglon, and of rhyolite in subordinate amount, Cobbles as-
large as 6 inches in dianeteroccur at the base of the form-
ation and grade upward into fine pebbles at the top, the
whole being enclosed in a matrix of fine -quartz sand. Like
the debris from conglomerate No., 5, the quartzite cobbles

have beeu widely scaitered by erosion., The base of the
conglonerate and a coarse gray sand lying below it contain
Buch fossilized wood; Trom the top of the formation and the-
overlying sands have been taken both invertebrate and verte=
brate fossils, They are discussed in a following section under
the heading Coérrelation of the Tertiary system., The formation
crops out only in the vicinity of Hot Spring and of Horse
Hill in T. 7 S., Rs. 5 and 6 E.; its truncated edge in each -
case forms a terrace. Conglomerate No. 9 differs quite mark-
edly-from the laste-described formation, It is composed of
well-round quartzite pebbles, rarely more than one inch in
dianeter and often little more than coarse sand grains, held
in a matrix of 'iron oxides. It crops out in the basin of Hot
Creek in Tps. 7 and 8 S,, R, 6 E., and forms a dark red=brown
capping on several small hills and terracés. It contains
many small fossilized twigs and numerous casts of invertebrate
fossils, which are also discussed under the heading Correlation
of the Tertiary system. The vertebrate fossils and the type
of fossilized wood @associated with mémber No. 7 are, however,
notv found.  Tormation No. 11 is a fresh water limestone,
white, cream, or gray in color, and in the hand specimen has 2
somewhat cellular structure closely resembling travertme or
devitrified trachyte, It crops out in Tps. 7 and ' S., R. 6

‘E., . about 80 feet above the uppermost of the basal basalts,

cand is uniform in thickness and character throughout the four

or Tive-nile trace .of its outcrop on either. side of Bruneau

xRiver.:VSouthward-it:had‘been reroved by erosion before the
_ dutpouring of the Pleistocene basalts forming the piedmont

2 e s

Plainy %o the uowih it .dins benedth the surface in sec. 28,
T..-7-.8.,, R. 5 T. near the mouth of Bruneau River canyon. This
linestone is also exposed a quarter of a mile east of the
Bruneau-‘ickahoney stage road, in SE. + sec. 5, T. 7 S., Re -
5 E., dipping 75 -85 ‘N, 39 °E,, and may be troced southeaste
ward. along its strike about a mile; - The significance of its
unusual dip is discussed under the heading Faulting.

The uppernost division of the Pliocene group comprises
rerzbers 1, 2, and 3 of the composiie section and is designated
on the map (Pl. II) as basalts:and sediments interbedded.

It is exposed only in the mesa~like upland described under the

- caption Lower canyon of Bruneau.River and 1lying between the
lower basin of Bruneau River and the canyon of Snake River.

Member 1 1s a flow of black massive, seni-columnar basalt
about 100 feet thick; its contact with the underlying bed of

- tuffaceous and sedimentary material is concealed by talus buti

the two have an apyroximate combined thickness:of 200 feet,
‘ ' -19~ ' '
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The tuff is undcrlain in turn by member 3, a basalt very .
similar in characteristics to member 1; it has an cstimated
thickness of 75 fect. This division of the Plioccne group
holds forth no promisc a@s a source of undergournd watecr. On
thé north side of Snake River canyon the members of the
division arc repcatcd and form at lcast the grecater portion
of the cxposcd scction of the beds which underlic the plains
in the v101n1ty of Hountain Home.

Qorrclntlon of the Tertiary system,==The assignmentt of
the formations cxposcd in the Bruncau basinto cpochs of the
Tertiary period is only tentative, Lt is based upon scanty
palcontological cvidence which is not wholly conclusiwve, and

on lithologic similarity to beds of known age in other local=
ltleu.

The formations herctofore described as the Pliocenc grou:
may be assigned with some certainty. The occurrence of vort-
ebrate qnd invertcebrate fossils in Brundau basin in these
beds has been mentioned in the Prcceding scction, A collecti
of invertcbrate fossil specimens was made by the writer from
conglomerate No. 9, in the SW, 1/4 scc. 33, T. 7 S., B. 6 Eo, -
and has been cxamined by Dr. W, H, Dall, geologist and palco=
ntologist of the United States GGOIOﬁlcal Survey. Dr. Dall
reports as followsys

"The specimens con51st of imperfect internal casts
of freshwater shells in a matrix of coarsc gravel ccmen=
ted by oxide of iron, which takes very procr:i impressions.,
F*% The only fossil of which even a tentative specific
indcentification can be hazarded is a COrolculu wheih
rcsembles o shell described by lMeck from the lMiocene of
Idaho, under the name of Sphacrium 1d1hocnsc, but vhich

is certainly not a Sphacrium, The othcr casts arc of a

. depressed Vivipara, of the type of the Eocenee V. Leai:
Meck ond Hoyden, the internal cast of what may be a
Gonmiobasis, and = « = one wich is probuoly that of a
Lymnaca, The assemblage may be anything from late
Bocene to Pliocene, but is probably Iliiocene if the tent-
ative identification of the Corbicula is corrcct,™

From an exposurc of conglomerate No, 7, in The SE, 1/4 sec.
26, T. 7 S.; Rse 5 E,, on thc western slope of Horse Hill, at
the head of Little Valley, vertcbrate fossil remains were

-+ collected by the,writer., Dr. Gidley, -of- the Unitcd States
“National HMuscum, studied this material and identifiecd the
_fdllOW1n~ typeg = = = of Mylocyprinus robustus Leidy:s vert=
-ebrae, upper jaws, and other skull portions; cf, Odocoilcus
8P, 11 distal end of humerus, The gcologic horizon, Dr,

Gldloy says, 'is Pleistoccne or poéssibly Pliocencs TFrom beds
of the. iumc locality and at approximately the same horizon,
Russell+ “collcctod vertebrac, teeth, cte., of Anchybopsis
fTSClOlutuS Cope, und vortcbrwe of Rh&deLurlO Copca

lBRuSSO}l,VI; Cuy Ope cits, De 56,
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Of the latter, Dr. F. A, Luccs, paleontologist, says: "They
are-typicol Pliocene sgeciés, such assrre foung 1nrthe_PlLoEu
of = = = Idcho", King ond Lindgren = collected l9§slls o1
these same genera ot different loctlities from ﬁhe Tdaho
formation, and classified them os Hiocene or Pliocene., The
groun of formations described under the heading Pliocene
rocks nay propertly be correlated with Kings Idaho Formation.
The vertebrate remains contnined therein show ot least the:
upper portion of this group is not older than Pliocene and ma,

be in part Pleistocene. The lower half of the group, in whick

were foind the inveritebrate remeins, may be late Miocenc SO
far as the fossil determinations are diagnostlc. Th?:e is no
interruption or change in the character of the beds betwcen
the upper and lower bortlons of the group, however, and it
seems probvable that the time interval of @ Ccuﬂulﬂulpn wo.s

approxinately 001n01dent with the Pllocene epoch,

The oldest rock of the Tertiary perlod is the massive
rhyolite which forms the greater part of the Jarbidge Lount
Schrader has assigned this rock to the early liiocene,
Lindgrenc? a 531gns the rhyolite of the Silver City district
to the early Zocene; this classification, however, is not in
harmony Wltb the facts that in the lutter district the rhyol:i
is younger than granite of late Cretaceous or early Eocene &7,
and thot in the Jarbidge llountains the granite had been expos
by erosion before the outpouring of the rhyolites., The mass.
J“rbldge Ifountain rhyolite is clearly later than early Eocene.

It is the writer's opinion that Schrader!'s classifiqatlon 18
essentially correct,

An intermediate series between the early liiccene rhyolits
below and the Pliocene group above is Sghraderts "younger"®
rhyolite and the associated sedimentary and tuffaceous beds
described under the heading Late Miocene (?) rocks. Tb:uiss
separated from the early Miocene and from the Pliocene by
unconformities, pronounced in the first instance and slight-
in the latter. If the iwo extremes of the sequence of Tert-
iery rocks have been properly classified as early Miocene and
as-Pliocene or in part earlier, Schrader's correlation of the

QFinv Clnrence, U. S; Geol. Expl, 40th Par., V. 1 PP
418-440, 1878, .

ZOLlndércn, Waldemar, The mining dlstrlcts of the Idaho Basi
and the Boise Ridge, Idaﬂ : Us S. Geol, Survey Bighteenth
Ann. Rept., pt. 3, p. 628, 1897,

Lindgren, Valdemar, The gold and silver veins of Silver
City, Delamar, and other mining districts-in Idzho: U.S: Geol,
Sirvey lwentleth Ann, Rept., pt. 3, p. 98-99, 1900,

Lindgren, Valdemar, U. S. Geol. Survey Geol Atlas,

Sl% rer City folio (No. 104), 1904.

Sch““der ¥, C., op. cit, '

Lindgren, Waldemar, U.S. Geol. Survey Geol. Atlas, Silver
City folio {Wo. 104), 1904, - -
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Intermediate series with the Pliocene is inharihonious. In
spite of the lithologic sinmilarity between it and the Payett.
formation of thé lithologic sinilarity between it and thk
Payetfte formation classified by Lindgren<? as Eocene, and by
King®* as Pliocene, the intermediate group moy be assigned
only to the late Miocene epoch of the geologic time scale,

Quaternary systen,
The youngest rocks in the Bruneau drainage area beldng
“to the Quaterntry period, both the Pleistocene .anddiRecent
epocns being represented. The former epoch was characterized
by the latest igneous activity and the latter by the accurii-
lation of @lluviel debris in the lower courses of the streams

Pleistccene basalt,--Ingeous activity during the Pleist-
ocene epoch is signified by the presence of baslatic flows
and at least one dike, The piedmont plain extending from tho
lower Bruneau basin southward to the vicinity of Three Creek,
has already been described. Throughout most of its extent
this plain is capped by o thin flow of black, soft, vesiculaw
basalt resting vrcoaformably on the Pliocene, A ngular
blocks of lava lie scattered over a thin sheet of surficial
soil, formed largely by weathering; of the basalt in place.
Mear its northern exiremety the flow hos o thickness of.about
50 feet. The long veriod of accurmulation of the Pliocene gro.-
manifested by the wide range of the fossil remains found
therein, and the unconformity between that group and the ove:r.

laping basalt, call for the assignment of the latter to the
Pleistocene epoch,

In sec. 36, T. 7 S., R

) » & E., the Pliocene sedinents
are cut by a basa

ltic dike trending S. 58  E. about 14 niles
~into sec. 31, T. 7 S., R. 7 E., and secs. 5 and 6, T, 8 S., i
3, Near its western end the dike varies between tiwo ond si:
feet in width, is dense, fine~grained, and black, and dips
vertically, Several snall masses of Pliocene sandstones, -
engulfed by the fluid lava at the time of intrusion, are now
wholly surrounded by the dense solidified basalt., Farther
east the dike attainsca width of about 500 feet ond is accome
Panied. by vesicular and fregunental phases of the lava, The
detrusiohvis obviously later than the Pliocene sediments and
Bresumably was one of the fissure vents through which was out-
poured the Pleistocene bhasalt flow described in the nreceding
paragraphs The intruding lava forced its way to the surface
along a plane of movement in the Pliocene rocks, and the

present dike is one of the surfaoce evidences of a deformation,
winich is discussed in

& Tollowing section under the heading
Faulting. '

“9King, Clorerce, Op. city

-
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Recent alluvium.--Vithin the lower basin the valley floo:
are flat, nearly level alluvial plains between one and two
miles in width, nade up of fine alluvial debris deposited
from +the streams. The areal extent of these plains is indi-
cated on the map (Fl., II) by a distinctive symbol, The
alluvial plain of Bruneau River cxtends northeastward fron
the sec., 26, T. 7 8., R. 6 B, about 13 miles to the beginning
of the lower canyon in sec. 8, T. 6 S., R. 5 E. The plain
of Little Valley trends somevhat east of north from scc. 27,
T. 7 S., R, 4 B, nearly 10 niles and merges with the plain of
Bruneau River. Sugar Valley forms a lobe of the Little Valle
plain and trends northwestward from seces 10, T. 7 S., R. 5 E.
These are typical flood plains, built up by the slow accurm-
lation of fine debris deposited from the strecems during the
annual spring period of high water. The material of the
alluvial fill is & fine silt derived largely from the Pliocenc
sediments; gravel is very infrequently encountecred. Even
along tliz axes of tha valleys the accurtulations seldon cxceed
20 feet 1in thickness. '

STRUCTURAL CEOLOGY.
Lewis artesian basin.

Bruneau River basin occupies a portion or the south?rn
limb of = large structural depression termed by Russell®4
the Lewis artesian basin, Russell says of this depression:.

"The rocks on each side of Snake River from near thf
routh of Kinghill Creek westward to beyond the Idaho=
Oregon boundary are gently inclined or dip towards the
canyon oI that stream from each side, The inclination
of the rocks is most readily seen on the south side of
Snake River; as, for excmple, in the highlands to the
ezst of Bruneau River, and in the hills near the routh
of Owyvhee River, where the strata risc wheh traced souths
ward at the rate of perhaps 100 feet to the nmile. This
rise, although gentle, is sufficient to carry the strata
which underlie Snake River to an elevation of more thon ©
thousand feet above its surfoce in the hills and nountal:
of Owvhee B6unty. On the north side of Snake River the
rocks are seeningly level, dut, as nearly as can be

DA
“&Russell, I. C., Geology and water resources of the Snake-
River plaing of Idahe: U. S. Geol. Survey Bull. 799, pp. 178~
179, 1902, :
Ruseell, I.C., Preliminary report on artesicn basins in
southwestern Idahe and southeastern Oregon: U.S. Geol. Survey
Water~supnliy Paper 78, pp. 24=25, 1203,
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judged, rise gracdually to meet the mounhtains of older
rock to the north of liountain Home, Boise, etc., The
inclinations of the rocks just referred to show that
they have been hent into 2 broad trough-shaped depression
the longer axis of which Dears about northwest and south-
east, and is followed by the canyon of Snake-River in.

a. general way fron Glemns Ferry to the Idaho-Oregon
boundary., In certain loc¢alities, however, the axis o

the fold 4is a mile or two north of the river." '

Structure of Pliccenc rocks,

The circulation of underground water in the Brunecau
drainage area is controlled by the structure of the Pliocene
rocks in other words, by the manner in which tose beds slope
and are bent or broken. '

Folding,--The preceding quotation from Russell has des=-
cribed the master Structural feature of the region, & warping
or bending of the layers of rock into & trough-shaped deprese
sion., It must be borne in mind that this trougs is extremely
flat, being about 50 miles wide and perhaps 3000 feet decp.
The Bliocene rocks of the Bruneau basin dip, or slove, gently
to the northward and eastward and comprise a portion of the -
southern slope of this depression, The beds are very slight-
1y undulatory here and lie horizontal there, dbut the general
dip is persistently about 1% N, 10 E., The uniformity and-
direction of this dip is well shown in the low ridges flank-
ing the plains of Bruneau River and of Little Valley. Several
buff and brown colored beds, when observed from a distance, :
stand out from the mass of the formation and are seen to slope
northward and successively plunge beneath the surface of the
ground. It may also be seen that the dip of the beds is quite
independent of the slope and shape of the surface. '

Faulting.--The continuity of the Pliocene rocks is inter-
rupted by normal faults crossing the lower bhasin of Bruncau
River and bearing N, 65 V. to N, 70 W. One such fault,
or plane of movement, strikes northwestward alongside the
basalt dike descrived under the heading Pleistocene basalt,
crosses 3Bruneau River in sec, 26, T, 78., R. 6 E., and Little
Valley Creek in sec, 5, T. 7 S., R. 5 BE.,. 1Its course is shown
on the map (P1. II), Three thermal or warm sSprings in the
plain of Drunedu River lie on or near the trace of the fault,
and displacenents of the strata occur in sec, 21, T, 7 S., R.
6 E., The steeply dipping bed of linestone in secs. 5 and 8,
T. 7 £Z., Re 5 ., describved under the caption Pliocene rocks
is believed to be associated with this fault, but alluvial
debris masks the other beds and prevents definite analysis of
the structure. The fault trace across Little Valley is de-

N RUIFED S RS



fined by the records of drilled wells., RBetween Little Valley
and Bruneau River it is inferred fron topographic forms, The-
plane of the fault is approximately vertical where it is expo-
sed at the surface east of Bruneau River, The Tocks lying
north of the fault have been dropped about 350 feet in
relation toc those on the south side,

A second fault about 14 ur 2 miles .north of the one just
described is disclosed by the records of wells drilled east
of Bruneau River in secS& 15 and 23, T« 7 8., R. 6 B,, and in_
Little Valley in sec. 2¢, i. 6 S., R.'5 E. Surface evidences
of faulting are not at all conclusive, and the trace of the
fault has not heen shown in whole on Plate II. The fault
blane probakly dips steeply or is vertical; as in thé case of
the first-mentioned parallel structure, and the rocks north o
the plape of movement have been thrown down in relation to-
those 1lying to the south, The throw of the fault, as estiw
mated from well records, is apoyroximately 400 feet,

The basalts that form the upland between the lower basin
of Bruneau River and Snzake River, described under the head-
ings Lower canyon of Bruneau River and Pliocene rocks, do not
seernn to continue southeastward: &t their proper horixon. If -
this is true, the southward-facing rim of the nesa ray repre-~
sent a s8lightly eroded fault scarp and the upland itself may
be yet another downfaulted block. No solution for thisg
question was sought in the field as the structural relations
are largely concealed by debris and the answer, if found,

. would have no direct bearing on the problem at hand.

In several outcrops of the Pliocene sediments in the
lower basin, therc may be seen planes of movement along which
the displacement has been from a few inches to one foot. In

1

eucii case thic sirike is west or slightly north of west and the
dip nearly vertiecnl. -

Epochs of deformation.,--The folding and faulting of the
Pliocene rocks rcecpresent two distincet epochs of deformction.
The folding rcpresents the earlicr deformation and probably
took place during late Pliocene %ime or at the close of that
epoch. Displacement along the nomal faults followed the
Tfolding but preceded the outpouring of the Pleistocenc basalts
if the correlation with the Pleistocene of the basalt dike
already described is correct. This scecond epoch of deformatiou:
rmust, thersfere, have occurred in early Pleistocene tinec,

GEOLOGIC HISTORY.

The geologic history of the Bruncau crainage arca may be
reconstructed with some certainty from late Cretaceous tine
to the present, During the late part of the Cretaceous period
or possibly in the early Bocene epoch the Palcozoic sediment-
ary rocks which covered this portion of southwestern Idaho
werc intruded by granitic rocks, and wcre therely updomed and
extensively faulted in two-regionss-onec covering riost of
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central Idaho, the other feormins a broad bult bearing cast
and west along the Idcho=-Nevada boundary, The intrusion was
followed by an crosion interval of such duration that the

sediments wers atripped back and the granite cxposcd o ver mMucH

of the ceontral Idazko resion and hiers and there along the Idal

Nevada line., Thig interval cxtended well into carly Tcriiary

time and at itz c¢lese the surfacce was onc whosc rclicf was

probably 1itile grcater than that of today and onc character=
AN A

ized W vound~d mountuf masets.  The next peiriod of accumu=
lation was the outpouring of rhyolitic lavas during chrly
Hiocene timo, provebly throusl: fissures opcnecd along the axis
of the cariicr anlift, The outpouring continucd until the
accumilatod Tiows had Tormod a hurce clongoted dome trending
cast and woest and hod o total thickness of 6000 fect., Subses
quently thesc rhyolites were fissurcd by contraction of the

cooling mass and by normal faulting accompanying the formatior

of the Great Basin liountain ranses. Sub=acrial crosion. cut
deeply into the dome during the remainder of carly iflocenc
time. During late Hfiocene time the valley to the north of the
clevated arcn necome covercd with an extensive lake, named
Take Payctte by Lindgren, in which woré accumulated stratifice
deposits of scdimentary and volcanic debrisj these strata have
a thickncss of morc than 700 feet in the CGoosc Creck basin®®.
Igncous activity arain showed itsclf in the extrusion of the
rhyolite flows intecrcalated with seddmon tary and tuffaccous
strata in the Goose Creck basin and of the "younger rhyolites®
of the Bruncau arca. Lake Payette dwindled graatly in extent
and in some arcas no accumulations of stratificd material
scparatcd the lava flows, This period of volcanism was folw.
lewed by o slort interval of crosion and by slight uptilting

of the strata accompanicd by little or no faultinge

Glosc on the heels of this bricf interval came a renewal
of volcanic accumulation in the ocutpouring of the basal
hasalts of the Pliscenc scerics in the early part of that
cpoch, Flows followcd onc another at short interv¥als, scpal=
ated in somna cascs by the accumulation of thin beds of tuff,
until a teZal thicxness oxcceding 650 feet had been accumu=
lated, £ #0w inland body of water, Lake Idaho, was born on
the infant basalt plain and the accumulation of scdimcntary
beds begon, first of scnds and sandy shales, then of limestoln
as clear=weier conditions waore attained. Subscquent shoaling
of the lakc resulted in the deposition, as the water level
fluctuated, of the thick scrics of sandstones, sandy shalcs,
&hd conslomerotes that has been described,  The occurrence of
Tossilized wood in the conglomerates, and of fossilized frog-
mepts of wcod rounded “efore silicification, as thoush 2y
poundinz ¢n o beach, show that the lake was at times little
more than a mud flat., In late Pliocenc *ime a final slipaline
of the wotzrs ond a deposition of coarsc rravel wag followed
by the accummlciion of the basalt flows and the geparating
tuffaccous bed that form the uppermost division of the )
-Plioccnec. .

<O0Pipcr, Av 4., Ov, Cit., p. 28,
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ag ond erosion of the series progressed into early
‘e time, Normal foulting, perhaps late in the

- part of the Pleistocene epoch, increased the streom
sidients and accelerated erosion, The sedimentray members
T the Pliocene group were stripped from the southern portior
2f the regmion and the streams Becnme sccurcly entrenched in
tourses muh the s~me as those they now occupy.

Over the basal basalts of the Pliocene, exposed by
¢rosion, ¥as pourcd out the thin flow of Pleistocene basalt,
tne lost igneous activity within the Bruneau drainace areds
Slight uptilting of the rocks subscquently reaccelerated
eroslon, the canyons of the forks of Bruneau River were
incised into the basal Pliocene basalts, and tributaries :
eroding laterally in the soft lake scdiments scopped nut the
loverbasin of the Bruncau, The lesser precipitiation of the
present has made crosion less active, but it is even now ¢ .
slowly cutting the valleys to grade nnd removing the accumus
lted alluvial debris from their lower reaches,

SURFACE WATER RESOURCES.

The agricultural resources of the Brunenu River basin arc
measuréd by the water supply, for precipitation during the
growving scason is 5§lightt-and crops can be raised only by
irrigation, Both surface waters and ground woters have been
utilized for this purposec, but the former are by faor the more
important of the -two,

General surface vater conditions,

" The irrigable land of the lower Bruneau basin compriscs:
the plains of Bruncau River and of Little Valley Crcek; its
extent corresponds with the arca shown on the mnp (P, II)
s alluvium, Development of the land hns depended upon the
Quantity of water available far irrigntion, chiefly from
surface wnters, '

Perenninl strooms, -=Thnt portion"of the Bruncau drainaee
area lying in Nevodo and extending northward into Idaho about
10 miles from the interstate boundary is drainecd wholly by
perennial streams heading on the dlopes of Jarbidee and Elk
liountains., The arca of this part of the drainage is approx=
imately 1220 square miles. arys Creek, Shcep Creek, West
Fork, and Jarbidge Rivers are the heads of the West Fork of-
Bruneau River; Big Flat, Cherry, Three, and Deadwood Creekss
unite and from the East Fork, The run-off from thesec mounto i
headwater basins is choracterizad by o flood period, generally
in April.and ¥ay, during which the melting snows feed into
the streams fully 65 ner cent of the total annual flow., =~
During the month of June the run=off falls rapidly, then more
and more slowly as the discharge cycle approaches the minimum
in September, and prusues its slow six=months! climb toward
the next flood=senson peak,




In the rcgion nortlh of the heacdwater drainoge, only Tast
and West Forks ond Bruncou fiver flow perennially, viith the
exception of Little Valley Creck and its tributories, Jacks
and Wickaohoneay creeks,. Little Valley Creek heads.on the
piedmont ploin and dralns an areon of 530 square miles in the
northwestern lobve of the Bruneau boasin. Before 1915, only
the heads of the creeks were pcrennial ~and, except for flood..
discharge, the waters rarely reached beyond the head of Little

alley in T, 7 ®, R, 4 E. During the past few years, how=
ever, increasing quantities of woter have been uscd for irr-
igation on the valley plain ond sufficient seepage has reached
the creek to mrintain o small flow of wngr throughout the ary

summer months. As n~ perennial stream, Little Valley Crcek is .
newly bvorn, _ _

: Intermittént drninncc,.-=The lower basin ~nd the piedmont
ploin extending northward from the hendw~ters are dranined into
the major perennial stream, Brunenu Yiver, by numcrous short
tributories, either intermittent or ephemernl, Their flow. is
at its maximum in February or March, & month or more before
the flood run=-off from the mountainous headwater region, has
in most czsesiceased by the end of May, is revived by the '
‘increasod precipitation of early, autumn, and suddenly accelors
ated as the rising tempercturcs and roin of carly spring mclt
the snow from the piecdmont.plateau., The area droined by thesc
intermittent and ephemeral strecams has a total of 1490 squnre

- miles.

i Stream flow recordss
The United Stotes CGeological Survey nos maintained stream
gnging stntions on many of the crecks and streoms of Bruneau
Brsin for varying intervals between 1909 ond 1916. The occums
ulntcd doto is summarized in Tables 4, 5, and 6, compilﬁg
from more detniled tabuldions contoined 1a publications of
the Federal Surveys .

Relation of run=off to topograply and climate.

the wnhter carricd by streams, termed run-0ff, orginates
as roin or snow precipitated upon the surface of the 1and.
The roinfall, or the snowfnall ~fter it hnas melted, suffers 2
primary division by immedinte run-off into the strenms, ond By
absorption inteo the soil. OF the water absorbed into the 50%¥
a part seeps into the stre~ms nnd necines ndded to the rug-oxi
another portion is dischnrsed intc the ntmosphere in the rorm
of vaker vopor, 2nd the rem~inder 1is stored beneath the ~surfac
~s underground inter, This sub=-surfoce oT ground v~ter, as it
is termed, =rill be discuss€d.nt some length in o following
section, - '

560. 55 Geol. Survey Woter-supply Popers 272, 2902, 312,
332=B, 362=B, 393, 413, and 443,
' w2 Gow-
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October
November
December
‘January
Pebruary
March
April
Hay
June
July
Auvgust
September

The Year

1908-09

76,200
80,300
17,800
2,450
5,800

Near Gr

1909-10
. 6,760

12,700

12,400
18,200
18,800
129,000
103,000
91,000
31,800
. 7,620
1,800
4,180
437,400

TABLE 4 |-

Monthly discharge measured in acre-feet of Bruneau River

—TFron UnTted &

rom

(1)

1912—13
4, 840a

10,500
9,780
10,700
20,600
54,700
55,000
47,000
12,500

2,570

2,980

andview, Idaho
1910-11 1911-12
6,080 1,990
8,810 5,560
11,000 7,130
11,500 9,280
26,200 8,630
62,700 13,800
44,200 45,500
ss,éoo 125,000
‘58,560 ‘116,000
9,900 '21;500‘
1,730 3,800
167 3,180
'299,000 361,000

1913-14
7,440

9,220
8,060
14,900
15,100
52,900
75,000
89,800
50,400
10, 500

984

2,760

337,000

below the Grandview Irrigation District diversion dam.
seriously affected’ by ige.

(a) October 1-20 only.

62

1914-15
6,950

7,260
5,400
8,380
9,390
15,900
22,900
39,900
39,600
5,160
627
1,200

160,000

Records

1915-16
4,080

7,560
10,400
11,800
17,100
44,500
68,400
71,900
59,000
17,100
609

726
313,000

(1) Station is located in Sec. 1, T. 6 S., R. 4 E.;, about one-fourth mile

not

1908-09 ~ 1909-10
-— 7,190

— 14,800
——— 13,900
— 18,600
— 19,200
— 117,000
— 78,600
- 83,600
- 32,500
27,3000 8,240
6,460 4,110
7,260 3,870
401,600

tates Geological Survey Publications)

'1910-11

5,550
6,900
8,240
8,240
21,700
46,200
44,600
57,700
‘64,300

16,000

'5,060
3,870
288,000

A

Near Hot Springs, Idaho. (2)

1911-12
5,150

6,190
5,890
7,130
9,380
13,100
53,400
130,000
117,000
31,200

13,200

7,020
399,000

1912-13 1913-14 1914-15

9,980 8,300 8,920
12,700 9,760 6,780

7,810 7,010 5,280

9,960 16,400 6,890

8,890 13,700 7,500
16,800 50,800  4,220c
61,300 82,100 -—
65,800 96,500 -
55,500 59,100  -—
20,700 18,600  -—-

9,960 6,330  -—-

6,490 5,330  --—-
286,000 374,000

(2) station is located in Sec. 34, T. 7 S., R. 6 E., below all -
important tributaries except Little Velley Creek. Buckarco
Ditch diverts about one mile below Station. Records not

affected by ioce.

(b) July 3-31 only.

(c) March 1-15 only.

Stetion discontinued Mareh 15, 1915.



October
Novemper
December
Januatry
Februhry
March
‘April
Yay
June
July
August

58

September 102

The Year

(1) Station is located in Seec.

East Fork near Hot Spring, Idaha (1)

341
448
585
2,360
1,390
8,360
3,260
5,100
3,770
719
92
106
26,500

322
494
492
965
1,190
1,090
5,000
13,500
12,000
2,270
1,150

851 .

39,300

southeast of Hot Spring.
affected by ice.

(a2) August 13-31 only.
(b) station discontinued April 3, 1915.

0g

TABLE S

Monthly discharge measured in acre-feet of East Fork of Bruneau River and its. Tributaries

1,180 598
1,350
1,230

922

684

500
2,320
1,530 3,490
3,310
7,500
7,930
5,950
2,950

898

5,090
5,610
g,720
4,220
1,340

488

549 451

‘35,300 34,500

793
756

Cherry Creek-near

21
196
1,400
781

1 -

21 -

6 —

28 -

63 8 ¢
491 264
904 249

1,030 231
258 85 a

424

83
24

15, T. 10 S. R. 8 E., about
8 miles above Junction with West Fork, about 22 miles

Winter flow seriously

(2)

(3)

Station is lécated in Sec.

' .Deadwood Creek near
Three Creek, Ideho (2) Three Creek, Idaha (3)
1909-10 1910-11 1911—12 1912—15 1913-14 1914—15 1912-13 1913-14 1915-~16 1912-15 1915—14 1915-16 1912 13 1913-14 1915-16

49
34
24
22
89
588
799

455 .
4
23

2z

49
40
‘50
149
386
613

1,070

453

38"

(From United Stetes Geological: Survey Publications)

. Big Flat Creek near
Three Creek, Idaho (4) Three Creek, Idaho (5)
1912-13 1913-14 1915 16

581 g
419
326
292
548
3,060
3,840
3,050 -
1,090
603

. 387

32,T.15 S§. R.11 E.

about 1% miles west of the Three Creek store.
Winter flow affected by ice.

Station is located in Sec. 19, T.15 S ,R.12 E.,

about 5% mileés southeast of Three Creek post

office.

Winter flow slightly affected by ice.
February 24-29 only.

‘Station discontinued Jume 30, 1916.
November 10-30 only.

July 1-23 only.

~ee
= '0g
(a2

376
336
280
320
338
1,070

3,200

5,560
2,180

713

1,680

2,900
1,940

175
184

138

146
652
2,250
1,830
946
303
182
147

168
176
161
165
277
922
1,760
2,670
809

Three Creek near

58 h

781
774
762
512 1

(4) Station is located approximately

in Sec.-7,T.16 S., R.11 E.,

about

4 miles southwest of the Three

Creek store.

‘Records not seriously

affected by ice. Called East Fork

of Brunesu River in U.S.Geol. Survey

publications.

(5) Station is located in Sec.27, T.15 S.

R. 11 E., ‘about 1} miles north of
Three Creek post office.
flow effected by ice.

November 9-30 only.
February 24-29 only.
Station discontinued June 30, 1916.

Winter
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TABLE 6

Monthly ‘discharge measured in acre-feet of West Fork of Bruneau River and its tridbutaries
(¥rom United States Goological Survey Publications)

Wast Fork of Bruneau River largs Creek: Sheep Creek near Louse Creek near
20 miles South of Tindall (1) Neer Rowland, Nevada (2) 4t Tindall,Idaho (3) Near Owyhee,Nev.(4) - Tindall (5) Wickahoney (6)

1909-10 1910-11 1911-12 1912-13 1913-14 1914-15 1915-16 19u9-10 1910-11 1911-12 1912-13 1913-14 1914-15 1910-11 1911-1% 1912-13 1910-11
October --—- 2,060 1,620 -—- 1,820 1,840 1,190 - 42 44 108 - 430 —— 254 713 - -
November --— 1,480 2,230 ~---~ 2,420 1,440 1,460 _— 314 162 2760 —-_— /g  —-— 302 898 ——
December -——- 1,960 2,150 -— 1,510 904 1,480 —_— 713 155 290 162 f —— 248 1 254 372 —
January «—— 4,110 1,880 ~—- 2,560 1,260 1,230 -— 1,960 156 256 - 357 . -— 2,210 331 208 —_—
February --- 6,320 2,430 -—— 3,800 1,600 2,860 — 1,340 1,450 - 217 327 . -— 2,630 1,110 317 245
March — 11,400 3,570 --— 15,50 4,710 15,600 — 5,400 947 2,600 1,780 772 h 9,470 1,890 2,710 688 k
April —— 15,300 21,100 --- 39,600 11,100 38,300 — 4,920 6,250 ' 4,400- 4,680 2,270 9,820 8,980 7,020 271 1
Ney -— 18,100 36,800 b 6,480c25,400 11,300 24,500 — - 2,870 13,800 1,690 - 3,500 2,180 8,360 21,900 6,520 81
June — 13,700 -— 12,100 13,000 8,630 13,900 — 1,080 5,550 . 547' 1,210 750 t,276 11,800 3,540 . 32
July -— 2,160 -— 3,940 2,610 1,790 3,780 —_— 31 161 55 323 335 750 1,470‘ 1,130 —
August 444 -a 836 —_— 2,040 848 646 1,020 —_— o] 53 25 e 188 179 108 268 228 —
September 970 607 -— 1,550 922 730 898 61 4 0 4 —— 278 106 48 299 -— 3 _—
The Year 78,000 ) 109,000 45,900 106,000 18,670 £8,700 48,900

(1) Stetion is located in Sec.30, T.14S, R. 7 E., above ‘(3) Station 18 located in Sec.ZB, T.13 S. (5) Station is iocated in Sec. 5,
East Fork of Bruneau and Jarbidge Rivers and Louse, a R. 5 E., about three fourths of a mile 7.15 S., R.6 E., 12 miles south
Karys and Sheep Creek. . above Rattlespake Creek and one mile of Tindall post office.

(2) Station is located in Sec.29, T. 47 N. R.56 E., Mount below two ditches diverting about 9 (6) Station is loceted approximately
Diablo meridian, 1% miles above Rowland and about 4 second feet. Records not affected by in unsurveyed T. 12 S. R.6 E.,
miles south of Idaho - Nevada boundary. Records not ice to any great extent. ‘ on the Hot Spring - Grasmere road,
sericusly affected by-ice. (4) Station is located in Sec.19, T.15 S., 27 miles from Hot Spring, and.

R.15 E., 7 miles north of Idaho - Nevada -about 15 miles east of Wickahonmey.

(a) August 18-31 only.
December 18-31 only.

(b) May 1-23 only. Station discontinued May 23, 19183. line. (1)
(d¢) May 19-31 only. age area 27 square miles. (j) Stetion discontinued September 2,1913.
September 16-30 only. (k) March 1-10 only.
- Station discontinued August 31, 1913 (1) April 5-30 only.
December 11-31 only. .
November 1-5 only.
March 22-31 only.

Records affected by ice. Drain-
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acrewice., L& caiculsted on tne supbposition that precipitatiou
over the hcadwatir region is atlceast as great as at Silver it
city at an clevation of 6280 feet, and that between Hotv Spriag
and the hcodna 5 the prcecipitation increascs in porportion tt

rter
the riseé in elevation, The run-off from the hecadwater strcams
is approximatcd by extending availablce stream=-flow data with
the asswantion that cqual areas within this topographic pPro=
vince discharge equal amounts of water, Discharge rcasurce
ments of Little Valley Creck arc not available,; but the net
run-off from lower Bruneau basin, including Little Vallcy, may
bé @scertained from the differcnce between the sum of diversiy
cions plus the discharge of Bruncau River below the Grandvicw
dm and the discharge at Hot Spring. All run<off data arc the-
average of measurements for the two seasons 1912-13 and 1913=-
14, so that comparability is attained even though the record
is too short to yield an approximation of the normals for the
region, The table shows that the precentages of run~off for
the headwaitcrs and for the piedmont-plain are approximately
the same, though the amounts of runweoff differ greatly; but
tht the percentage for the lower basin and Little Valley
Creek is much less, 7

Utiiization of surface water,

The surface water supply of the Bruncaw basin is diverted

for use in irrigation by two organizations-=the Buckaroo Ditch

Company, & corporation having its principal place of ‘business
at Bruneau, and the Grandview Irrigation District, a quazie
municipal corporciion with headgquaricys at Grandviaew, Idaho.
The Bucknrcs “itch Company operatces a diversion dam in Scce 25,
T. 7 S., R 6 E,, near Hot Spring, and scrves approxinately
4200 acres of the boittom lands of Bruncau River by two.ditches
following the ecdges of the plain on cither side of the river.
The Grandview corporation diverts watcr from Bruncau River

in scce 13-T. 6 S., R. 4 B, and serves a district of 7000 acre
of which 6600 is under cultivotion, in the vicinity of Grande
view., Caging stations were maintained by the United States
Geological Survey during the peridd 1912-1915 on the ditches -
operated by thesc corporations; the data of quantities divert..
ed are swmarized in the follow%gg table compiled from the
more detailed reccords pudlished®’ by the Federal Surveya

27y, 8. Geol. Survey W&tGr-Suppiy;papers; 332=B, 362-B,
and 293, and 4136 R, - .
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Table 8,--llonthly diversions fronm Bruneau River,
(From United States Geological Survcy publications,)

: Acro-feet.
:Buckaroo: ditch at Hot : Grandview canal near Grand-
: : Springk : view<. 5
:1911-12 :1912-15:1913-1431611-12:1912-1331913-14:1914-1"
October tssmceuaa: 978 744 :-'--"----;-5; 1,620 . 2,390 : 3,980
Movenbheorizcccozaa: oR8 BR2 ‘-ciucas: da : 803 : 1,780
December:scimansas 713 : 122 fesacans: a : 430 @ 1,110
1IANUBTY lefmmwans: 214 151 e d 430 : 1,110
Fobrunryie-veneaa: 0 : 115 fseacnnsy a 389 : 1,000
iarch femsmemomi 719 g 39 lemmem-cicliiocodol 139 : 0 BOO
April 244% 1 496 ! 1,260 $:1,420C€:: 4,050 : 5,950 : 5,120
Hay 2,830 1 2,678 2,790 ::5,270 1:6;010 : 7,750 : 4,450
June : 2,550 {1,950 1 236P:.5,320 : 6,370 i 6.600 : 5, 940
July : 985 I 1,600 jecmcean : 6,820 ::8,360 : 6,070 : 6,330
August : 1,170 - 1,490 1-ew-uis; 4,980 $:4,890 174,290 : 1,770
Septembver 1,110 ¢ 1,270 iTomnmnsi 2,680 ¢ 3,550 3 2,730 tmememeo
TG VAT mmemeee-m 313,100 tommemndaicmcmann 134,830 198,000 jmememe—-

letation is located in Sec, 22, T. 7 S;, R. 6 E., at bridge
across the canal, above all léterals, ' L o

28tation is locoted in sec, 35, T. 5 S., R. 4 E., about one niloc
below the Grandview Irrigation District diversion dam, below two
small loterale,: ' IRRTOR

SApril 25-30 only. , '

June le3-only. Sfation discontinued June 3, 1914,

CApril 11-30 only. :

dCanal dry excopt for small quentity of water for stock,

CAugust 12 only, Station discontinued August 20, 1915,

Neither the Buckaroo Ditch Company hor the Grandview
Irrigation District have storage reservoirs and the flood discharge
of the stream during the spring months overflows the bottom 1lands
of the lower basin and wastes into Snake River over the spillway
of the Grandview diversion dam., ZSven after the peak oi the flood -
discharge, which generally occurs during lay, a considerable quants
ity of water passcs the two diversions., The magnitude of this
waste is swmarized in the following table; computed from the data
of Table, 8, : - : '
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Table 9-4-Avcrage'monthly,wastel oveT spillway of
T Grandview irrigation District dam,
(From United Statcs Geological Survey publications)

Month : Acre~fect
October : 5,610
Novenber : . 8,420
December : 9,270
January : 17,500
Tebruary : 15,100
March : 48, 500
April 3 59,100
May : 76,000
June 3 60, 300
July oot 12,800
August : 1,820
September ? 2, 620
Total : 317,000

TFor the years 1909-1916.,

The amount of water divertcd by the Buckarco Ditch
Company during the low-water months of July, August, and:
Scpterber is not adequatc to the nceds of the arca it scrvcs.
It is quitec praciticable to remedy this condition by a rore
cfficient usc of the available surface water supply. The
renedy may be gained firstly by improvement of the ditch
system distributing the water so 58 to minimize losscs by
evaporation and scecpagc, sccondly by cooperation with the
Grandvicw Irrigation District in adjusting diversions so that
no water is wastcd over the spillway of the Grandview dem,
and thirdly by provision of & small storage capacity above
tnhe Buckarco diversisn so that the norral flow of the river
during this threc-months' period may be -equalizeds Such -
developrient promiscs greater returng and should have precceds«
ence over the drilling of additional artesian wells.,

BRUNTAU ARTESIAN SLOPE.
Natural discharge of ground watcre
Ground water is returned to the surface within the -
Bruncau basin directly by the discharge of springs and indir-

ectly by cvaporation from the lcaves of distinctive types of
vegetation whose roots fced on ground water.

- -
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. : ; c IC { LY 2, vraped myan GO VoL 3 “rith Vig"‘
orous rabbit brush, wild rose brush, and various wild mw
Al} these types of vegotation indicate ground wator at a Aop sl oF
only a very Tew feet.whcoreas grcosciocd scnds its roots 12 to mq
fect or more 'in search o7f water, The lon~itudinal axigc of thig
arca is about threc-quartcrs of a mile in leneth and thrends
approximately S, 70° W. from the WY, 1/4 scc. 9 into tho B. 1/2
scc. 6, T, 7 8., R, 5 ®,; the transverse dimension iz cqual to
onc half of the longitudinal. Another arca covercd by a srovth 'of

o o :
“"Q.Q S.

 Similar vegotation supported by ground water at shallow depth

lies near the head of Sugar Valley and is aprroxinately ccentered
about the corncr secparating sccs, 9, 10, 15, and 16, also of T.

7 8., Ry B, Its diamecter io roughly half a wmile., The tracc of
onc of the normal faults traversing the Pliocenc serics bisccets .
the first of theos arcas and in'projcction passas close to the
sccord, It is-highly probable that sround watcer finds an avenue
of upward morcolatior in the crushed rocks of tho fault planc and
by it comes necar cnough to thé surface to support the vegetal
types that fecd on rermancnt ground water.

Cold Sprine,==One sprins, known as Cold Spring, in lower
Bruncau basin discharges small amount of watcr whosc temperature
approximates the can annual temperature of the region. Cold
Spring, No., 50%, iz located on the HEW 1/4 scce 5, T. 7 S., Rs 5
Te, On the castern side of Little Vallgy, about 100 feect west of
the Bruncau-Riddle gstase road, at an cievation of 2259 feet above
sce lavels A well was bored in the spring opening with improve
ised tools by Frank #, Purjuc about the ycar 1900 to a depth
reported ags 120 fect, and cascd at the top with wooden casing,
but is now caved to the surface. A -few gallons per minute of
water with a temperaturc of 57.8°¢ W, cscape from the orifice. The
alluvial valley plain conccals the underlying rock structurc that
causes the discharge at this point, '

_ Thermal springs,-=Scverasl gprines within low>r Bruncau bagw=
in and many othors in the ctreanm cahyons of the picdmont plain
discharge thermal ground wat.r. ‘ :

Rosebrier Spring, Wo. 12, is located in the NE., 1/4 scc, 32,
T. 6 8., R. 5 E., in the alluvial plain of Littlc Valley Creck at
an elevation of 2530 fecot. A well was bored in the opening of
this gpring, also by Iir, Purjuc, to a recported depth of 130 feot,
and cascd to a deopth of 20 fcet with wooden casing, but ic nov
caved to within 3 feot of the surface, The spring discharges a
few mallong por minute of watck with a temperaturc of 68,2° F, AA
low mound of soil, about 50 yards in ddamctor, .covered with wild
rogse drush and rank grcascevwood has developed close to the spring.
The Structurc of the underlying rocks is conccaled by the &Gzl
valley f£ill, but the spring is close to the ¢race of onc of the
faults descrited under the heading Faulting and prodably is fod
by water ascending. the fault plain,

Spring No., 44 ig located nzar the hcad of Little Valley in
thethe SE. 1/4 sce. 24, T. 7 8., R, 4 B, on land owncd by J.B.
Conner, and about 150 Jeet north of the westorn branch of thoe
Bruncau-Riddle road. The spriang originally flowed 2 or 3 minerts
inches (25 gallons per minute) at an clevation of 2693 feot but
tie discharge was increasced to 15 minerts inches (135 gallons pcx
minute) by five 2-inch wells avout 40 feot deop drilled in the
Spria® oponin~ by Mr., Conncr duringm 1896 and subscquent years.
The combined dischar~e of thoe cnlare-d spring and ofancarby vwell
has a tcimperature of 99° F, i :

‘ANumbers rofoer to the corrcsponding locations on Plate Ils




Spring No. 100 is located on the western side of Brune
ecau Valley in the SE. ¢ sec, 21, T. 7 S., R. 6 E., on land
owned by Arthur Pence, Jr. but formerly held by W. N.
Roberson. ' The spring discharges about 3 miner's inclies
{25 gallons per minute) of water with a temperdturc of 104 F,
&t 2618 feet clevation., It is rcported that no decrecase.in
fiz resulted from the $inking of nearby artesian wells,
The rock structurc is concedled by a cover of hill wash,
but the spring liecs on a projectced fault trace. It is prob-
ably o fissurc spring.

Spring No., 104 liecs in the plain of Bruncau Valley about
200 yards east of the strcam in the SE. 4 sec. 22, T. 7 S.,
R. 6 E., on land owncd by Arthur Penc¢e, Sr. Thermal Waters
with a tcomperaturce of 114 ¥F,, accompanicd by occasional ‘small

bubbles of gas, rise frorm an irregular arca of one acrc in the

river flood plain at an altitide of 2584 féet. The neasuredet
discharge was 2.35 sccond-feet, equivalent to 118 miner's '
“ifiches, or 1,060 gallons per minute, in September, 1922,

One of thc opecnings has béen enlarged to form a pool about

6 by 8 fcet by 5 feet dcep and enclosed by a small bath-house.
The spring is about a third of a milc north of the préjected
.trace of a fault from which it may derive its watcr supply.

Spring No, 105 lies at the basc of the slope forming the
western limit of thé plain of Bruneau River on the land owned
. by Arthur Pence, Jr., .in the SW,. % scc. 22, T. 7 S., R. 6 E.
Approximatcly 4 miner's inches (35 gallons per ninute) of
water arc discharged from a single opening 2609 fect above
sea level.  The temperature is 111 F, The rock structurc is
masked by hill wash but the spring lies close to the fault
fracc passing through No, 100 and, like the latter, is
probably a fissurc springe -

. Hot Creck Spring,:No. 110, is locatcd on public land in
Lot 3, scec. 3, T.o 8'S,, R. 6 E. Watecr issurcs zt an altitude
of 2667 feebt from nagy openings in the top of a bed of tuff
(formation No. 16 0f the.composite scction, Table 3) below -
basalts Of the temperaturcs at the several discharges open-
inge the acxinum Lz 2805 ¥, and the wininunm 94, ¥;; the
strcam of combined discharges has a temperaturc of 98; TFe -

The measurcd dischargc_during Septomber, 1922, was 3,96 ..ac ..
sccond=feet or 198 minerts inches (1,780 gallons per minute,)

No faulting of the rock stuata occurs and the spring is-.
undoubtedly of thc.canyon type in which a sloping water-
bearing bed is truncated by a conyon,

-

uyjcasured" discharges of springs and ™*11S are current
meter determinations made by A, G. Fiedler of the United
States Geol. . Survey,. . :
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All of thesc themmal springs were visited by Russel
during Egis study of the arca in 1901 and arc mentioned in his
rcport.

Many thermal springs in addition to those describcd occur
in the conysn of Bruneau River south of Hot Spring but m~at of
therr werc not visited by the writer, Sevcral openings in the
river bed, which arec subhcrged during the¢ flood scason, dis-
charge ground waters with a tcmpernturc of 105 F. in the
sy, % scc. 29. T. 8 S,, R. 6 E. about 100 yards below the
Buckaroo divcrsion dam. A large warn spring is located on the
cast bank of Bruncau River approximately in the NW. + sec. 35,
T. 7 S., R. 6 E. Scveral with temperaturcs about 100 F. are~
situated on the ranch of B, T. Rovertson in Bruncau River cans
yon below the mouth of H t Creck in lot 1, scc. 3, T. 8 S., R.
6 . Mr. Rovertson rcpoTts that the San Francisco earthquake
of 1906 was fclt in the Bruneau basin and that irmediately
thereafter the springs on and near his ranch werc muddy for a
week or more, the flow was inc¢rcased in snne, and one small
spring was ncvly born at the time, Mr. Rovertson also reports
that as one procccds.upbtream'from'his ranch hot springs are
frequently met for the space of two or thrce milcs, that above
is o reoch of scveéral miles in wbich none are found, and that
still farther above they arc again abundant., The tuff bed
serving as aquifer to Hot Crecek Spring is at the surface at
Robertson's ranch and for some distance upstrean, It is . -~
probable that the recach of the river characterized by an ab-...
sence of springs is coincident with extent of the outcrop of
the underlying basalt and that the appearance at the surface
of the next underlying permeable bed is marked by & renewal
of the phenomenon of thermal watcr dischargc. ~Several large
thermal springs also occur farther te the south and west near
the headwators of the drainage basin but none of them was
visited by the writer. - o

_ The geologic significance of the tcemperature of the ther-
nal ground water is trcated under the headings Temperature of
the water and Circulation of ground watcr and source of pres-
sure. The quality of the watcers from several of the themal
springs is discussed under tiie heading Quality of the water.

29pussell, I. C., Op. cit., pp. 167 and 175.
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Wxisting artesian wells,

ell records.-~Carefully kept, accurate rocords of the
formations and aquifers pierced by the drill and of fluct~
uations of the flow are not available for all the wells -thas
hove been sunk in the development of the artesian waters of
the lower Bruneau Basin, The data that are available from
drillers notebooks, from the memories of drillers or of
owners, and from the results of field examinations by the
writer are summerized in Table 10, An effort has been made
to correlate the aquifers of the individual wells with the
formations of the Pliocene rocks described in Table 3, This
effort has met withindifferent success due in part to inade~
quate descriptions of the sequence of formatitbns penetrated
by the drill and in, part, especially in the head of Little
Valley, to widesprsad faps in the chain of available record:
The tabuleied:records of flow are the result of approximate
measurements by the writer and in a few instances, noted in
Tgble 10, of current metor measurements by Mr, Fiedler of
the United States Geological Surveys

History of Past development.==The development of the
underground waters of the lower Bruneau basin dates back to
the year. 1896 and has been characterized by a period of
slow exploration and a subsequent burst of enthusiastic
expansion. During 18%6 two wells, Nos. 1 and 2 of the
tzbulated well records, were bored with 2<inch tools for
the purpose of developins a wat~=r supply for domestic use;
neither of these wells overflow3d at the surface, In 1896
also Mr. J, B. Conner sank the first of the series of Tive
o-inch aurer holes in the opening of the thermal sprine ~
located on nhis ranch near the head of Little Valley. The-
discharge of the spring was materially increased thereby,
The first flowing well was drilled in 1898 to a depth of
730 feet on land owned at that time by B. Whitson in Bruneabt
River valley; this well, No, 80 0of Table 10, discharged a=
bout 150 gallons per minute on bench land about 40. feeti
above the axis of the valley and proved the existence of
artesian conditions. <Lhe following year, 1899, wells Nos.
108 and 109 were bored near Hot Spring by Arthur Pence, Sryey
with o 2=inch hand auger to depths of 362 and 242 feet
respectively. No. 108 was drilled on the top of a small
¥noll and failed to flow; No, 109, on the other hand, was
drilled a%t a point of lower surface elevation and dischargec
o small amount of water, About 1900 well No, 99 was drillec
on land then owned »v ¥. ¥. Roberson, During this period
hetween 1095 and 1900 several flowing wells were drilled

with a 2 1/2 inch bit near the head of Little Valleys _
Rusce1190 rentions the wells in Bruneau Valley and five well

thot l6d heen drilled in Little Valley prior to 1901, but
fals %o locnte them specifically. Two of these &re wells
Nos., 38 ~nd 73 Mut the otlier threce werce not recovercd during
1922 Ly the writer, During the period from 1901 to 1912 cX~
ploratory drilling proceceded slowly until in 1912 there were
15 to 20 flowine wells in Brunenu River volley and Little
~lley northwnrd from their hends to the
CORirssell, L.Ce, OPe Cite, Pp. 174=176.
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No.

LT R D - T T SR

11

13
14

15
16
17
18
19

20
1)

Location

R.0 E.

T.6 5.
: Sec. 9

sEiswl Sec.l4

NWiNWE Sec.15
swiswk Sec.16
SWiSE} Sec.20
NWiSER

SELSELR

Sec.24
Sec.24
SWiSE} Sec.29
SWiSEL sec.29

SW1SE} Sec.29
swisE} Sec.29

SE3NT} Sec.32
Swiswi Sec.32

NWENTE Sec.33

SWiNWw} Sec.33
swinwd
SwiNwE

S6¢.33
Sec.33
SWANWE Sec.33

SWiNW} Sec.33

Formatjon refers to the composite éectlon; Tablb‘#

approximate horizon of the aquifer. . »
lon per minute.

(2) smell flows are less than one gal

N
o

24BLE 10
‘Records of Drilled Wells in the lower Bruneau Basin
. Casing . Aquifers Remarks
Owner or Lessee Year Elev.Depth Dia.Depth Flow Head Temp. Description Depth Forma- ’
Feet..Peet .In. Feet G.M. Ft. OF. Use Feet tion(l)
J.S8. Black 1896 --—- 267 ~~= None -2 659 .Dom. ——— — T4
A.W. Newkirk 1896 2469 500 2 —~= None -4 56 Dom,.St. a— — 4
Edward Ruud 1918 2443 412 4 0-20 . 1 --- 64 Dom. Gray Sand : 410-412 4 ? Seasonal variation of flow; meximum of 10 G.M.
: ’ ' . o . in winter, minimum about 1 G.M.
0. Eide 1913 2470 440 4 --- ©None 0 61 Dom. Sand above rock 440 6 ? Sometimes flows very slightly during the winter
Mohawker 1912 2529 1002 4 0-27 Small(2)-- 74 Irr. Black sand 260 5 7 Original flow reported as 40 G.M. .In 1922
* ’ ' ) Sand | . 980-990 6 ? well was caved within 235 feet of surface.
G.S. Craig -—— 2538 1325 6 0-30 Small --- 61 None Sand below rock 938-948 8 ?-In 1922 well was caved within 340 feet of
: S 4 30-270 . . Sand ‘ . 1190 8 ? surface. . :
W.I. Turner 1912 2542 1170 3 0-500 10 6 92 Dom. Sand below rock 964~1170 &8 ? Capping rock is thought to be formation No.7.
David Kenisonm 1920 2539 1000 2 —— 1 --- 76 Irr. Black Sand - 260 ? Original flow reported as 10 or 15 G.M.
: : B Sand 830 ?
David Kenison 1915 2541 1173 4 0-20 10 --- 90 St.Irr. Black sand 160 5?7
‘ ) . . L Bleck sand - 660 6 ?
e . oo _ Gray sand 954-1110 8 ¢ ° - " . . :
David Eenison —--- 2539 300 4 -—- Small .~-- 68 Dom.. Black sand : 260 .. ? Not shown on Plate II; located under porch of
. o : o 3r.Kenison's ranch house and 195 £1.5.46°E.
. o from well No. 9. . .
David Kenison 1913 2544 1122 3 0-20 None -3 -- —— Black sand 180 5 ? Not shown in Plate II; located §20 ft. S.89°W.
Gray sand . 260 6 ? from house. Well flowed when first completed;
Gray sand 830 8 ? in 1922 it was caved within 200 ft. of the
. e . . Gray sand 1080 8 ? surface. L )
Cato 1916 2561 900 4 - ;3 ewm= 70 ——— -Sand 900 8 ? Depth in 1922,measured with sounding line,
C L ) : ' ' 680 feet. o
Al Bowman 1916 2565 1113 6  0-21. —=—- --- - Irr. Black Sand 220 5 ? Flowed slightly when completed. The well was
o Sand ) 735 8 ? dynamited at a depth of 800 ft. and pumped at
. - " rate of 150 G.M. steadily.for a month by pump
S. J. Hay —- 2531 530 4 - 58 =—~ 68 Irr. — ~=-—' 6 7 in pit 16 ft. below surface. Now wholly caved.
S. J. Hay 1915 2537 590 4 0-20 24 ~—— 67 Irf. Gray sand 115-118. 4 7
. . Gray sand 590. 6 7. . ) )
S. J. Hay ——- 2541 575 4 --- 6 -~~~ 61 Irr. Black Sand 150 5 ? Not shown on Plate II; located 240 ft. N.50 W.
7 ) ' : ) : o . from well No. 16.  To pe drilled deeper.
S. J. Hey ---.2538 580 4 —— 25 . === 65 Dom.Irr.Black sand 160 5 ? Not shown on Plate II; located 690 ft. s.62°W.
' L i : White sand 580 6 ? from well No. 20. .
S. J. Hay 1913 2537 802 6 0-20 22 -——-. 69 Dom.St. Blaock Send - 160 5 ? Not shown om Plate 1I; located 520 feet
B Irr. Gray sand 600-605 7 ? S.66°W. from well No. 20,
. oo ’ : RS Gray sand 780-785 8 % . .- - ' e - .
S. J. Hey 1913 2542 546 4 — 14 -— 69 Irr. Black sand 120 ? Sand caved at depth of 160 ft. and well aben-
' T Gray sand 160 7 doned tor time, then re-drilled to greater -

depth; record of redriliing not available ..

, and defines the




TABLE 10 - Cont'd.

Records of prilled Wells in the lower Bruncat 3asin

i

. Casing Aquifers
No. Location Owner or Lessee Year Elev. Depth Dia. Depth Flow Head Temp. - o Depth  Forma- Remarks
Feet .Feet .In. Feet G.M. Feet oF: Use _ Description - Feot .tion
21 SwisEl Sec.33 Will Coberly —— 2567 1020 Nope ~ =-— ~-—— Irr. Black sand o 130 4 Originally flowed 65 G.M. reported
. Black sand and river. by Mr.Coberly. Well is now caved,
gravel 160 5 cesing pulled and apbandoned. -
Blue sand - 215 6 : g
22 swisgl Sec.33 Will Coberly --- 2568 200 4 -—-— None e - ~.C - Not shown on Plate II; loceted 300
© ft. east of well No. 21. Originally
flowed, first tlowing water being
struck at & depth of 70 ft. In 1922
the well was caved within 80 feet of
K ) _ ' : the surface.’
23 SEISEL Sec.36 Z.pP.Pinkstom --= o552 400 4 2 --—- 54 -—— 71 Irr. = - _— =

24 SEISEf Sec.36 Z.P.Pinkston -—- gs32 375 4 -—— 45 "w== 71 Dom.Irr. Not ghown on Plate II; located 310 ft.
i B v : S.45°E.from well No.25. No seasonal
: : fluctuation or :steady decrease of
flow has peen noted by Mrs.Pinkstom.

7.6 S.,R.6 E. : . : : . : 0
. 25 SWIBWE Sec.19 Bruneau town 1913 2551 976 4% 0-610 45 42 99 Dom.Irr. Sand . 660 8  Rook stratum from 940 to. 943 ft. from
' : Surface-isvthought.to bve formation
No. 7. Original flow reported as
: _ . . S 180 G.K. o .
26 SWisw} Sec.19 H.D.Lawson 1913 2591 800 4 - 5 —- 92 Dom. _— 800 .8 ? Original flow reported as 135 G.M..
27 SElswk Sec.30 Jack Turner 1912 2509 320 3 0-%00 .2 -~ 68 Dom.St. Sand 180 6 7.
. 7.785.,R4 E. . ‘ o ' S ‘
28 SWISWf Sec. 3 Stradley _._ 2820 646 4 0-162 Nome —— =7 — — —— - In 1922 casing had been pulled, well
: = . . . 'was caved and apandoned.
29 NEISER Sec.13 Fet. Black — 268 —— 6 =-— 5  —=- 78 Dom- o —— y _ -— v -
30 SWiSER Sec.13 Eern 1914 2676 410 4 - 39 -~ 86 === rufr in basslt: - - 400410 270%, 1ow reported 90 G.M.
31 sWiSE} Sec.33 O.R. Lawson 1915 2725 620.6 ——- ‘Wons . -15 -- Irr. . ——e - 6.6 inch diameter for 344 £t.
; : : surface and 4 inch diameter from

F< byd

- . ) that point to the bottom.
8. - 82 Dom.St.Irr. =~ ) _ oo
88 ——. 91.IrT .. Tuaff below basalt - ~= 'Not shown on Plate II; located 175 ft. '

32 NEINE} Sec.24 Ira Purjue 1916 2678
33 NEINER Sec.24 Ire Purjue 1931 2678

west of well No. 32. .

54 NEingd Sec.24 Ira Purjue Ceem 2675 90'a —— 961rr. === v ———

35 NWINEZ Sec.24 W. T. McGinmes ——= 2693 ‘%" —— 75 St.Irr: | —— ’ . iz wm  Hot snoin_gn Plate I1I; located 360
. ' S L : U S : .., feet:S. 23°%. from well No. 37

36 NWiNE} Sec.24 W. §. McGinnes ——— 2691 - g - Small - 72 Dom. St. - . :fr-:r—,,:not shown on Plate II; located by

“door, of Ura McGlnnes' ranch house.

(a) Flows with the superior.lgta.p:igl reprbﬁiﬁﬁé_oufEGﬁe'_
meter measurements by Ur. A« G,_Eiedler;-Uhitedvstates
geological Survey- co :
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No.
7 nn&nw{'Sec.zi

38 SEINE]l Sec.24 .

59 SERNWE Sec.24
40 SEimwl Sec.24
41 SEINWE Sec.24
42 NEISW} Sec.24

43 SWISEL Sec.24
44 SWISE} Sec.24
45 swisE} Sec.24
46 SW%SW% Sec.24
47 Nﬁ}nwi Sec.26
48 sw{nwi Sec.26

Location OQwner or Lessee

.J. Be

Year
w;'r. McGinnes
Ira Purjue

W.T. McGinnes
W.T. McGinnes
w.T. McGinnég

Frank Purjue 1920

J. B. Conner

J. B. Conner

Connor
Frank Purjus

J. A. Carlberg
Tate

T.78.,R. 5 B

49 SEINEL Sec.4

51 NEinwi Sec.5
‘52 NEANWE Sec.5
5% NEINWE Sec.5

54 NWisW} Sec.5

2y

F. E. Adams

Dave Kenison

1920
Dave Renison 1916
Dave Kenison 1921
Dave Kenison 1918

1921

Elev. Depth Dia.

Feet
2691
2687
2697
2696
2695
2697

-2702

2701

2704
2709
2727
2745

2571

2565
2566
2566

2570

Foet

520
300

485

417
200

310
385
120
358

70

906

-920

920

645

L S O T T S

o o & O

S S N

TABLE 10 - Cont'd

Records of Drilled Telis in the lower Bruneau Basin.-

Casing

In. Feet

0-33
0-24

0-20

Depth -

Flow
G.M.

49
65
300 a

None

None

None

15
65
70

40

Head
Feet

Aquifers .
Teomp : B ‘' Depth Forma- Remarks
°p. Use Description Feet tion
78 St. Irr. - — -
77 Irr. = -— ==
100 Irr. Tuff below basalt 500 2 7
90 Irr. == ———  =— Not shown_on Plate II; located 310
: feet S.20°E. from well No. 39.
98 Irr. - —— -— Not shown on Plate II; located 340
: : C : oo feet S.13%E. from well No. 39.
96 Dom.St.Irr. Tuff below basalt ?390-450 ? 6 inch diameter to depth of 310 ft.,
. : = 4 inch diameter from that point to
) the bottonm.
99 Irr. Sand below basalt 186 7 Not shown on Plate II; located 300
' Sand below basalt 332 ? feot N.35°E. from well No. 44
99 . ——— © o e— ——- -—- Shown on Plate II es thermal spring;
well is located 50 ft. north of the
B ) gpring.
100 Irr. Below basalt ——= = Not shown on Plate II; located 260.
- o foet N.40°E. from well No. 44.
95 Irr. .
60 Dom.St. Sand 85 ? Not shown on Plate II; located 400
S ) : feet S.21°W. from well Ko. 31.
---' Dom.Irr. —— -—— =-— Well is in pasalt between 40 and
o 355 feet from the surface.
——= Irr. 70 4 Well drilled in bottom of sump .8
o feet square and 38 feet deep. When
- first completed the well was pumped
at the rate of 225 G.M. for 12 hour
periods without appreciable. draw-
down; wells No. 21 and 22 ceased
flowing while the pumping was
. . going on.
60 Irr.’ Hard gray sandstone 190 5 ¢
77 Irr. Gray sand _ 120 4 2 - . . .
; Caving gray sand 920 8 ? Original flow reported as 180 G.M.
79 Irr. Gray- sand’ 320 4 -? Not shown on Plate II; located 165
. Caving gray sand 920 g ¢ feet S.15°W. of well No. 52
7% Irr. Gray: sand 230-232 6 7
Caving gray sand 645 8 ¢



No.

55
56

57
58

59
60
8L
62
63

64
65
66

67
68
69
70
71

72
73
74

1%

Location Owner or Lessee

SwiSEX Sec.5
SEASE} Sec.6

Albert Harley

.Leonard Lawson

NEINE} Sec.? Carl Johnson

NEENE} Sac.7 Garl Johneon

NEINE} Sec.7 G 1 Johhson.
NWENEL Sec.? IQer'idhﬁgoﬁl
SEINEL Sec.7 ‘Aioarg ﬁafiaj
SE}NE}.Seo.V 'ﬁ;  ’
FEISEL Sec.7 xi}fvf

. Turner

‘Turner

Firner
Tufnéf

V.
V.

NE%SE} 590.7,2ﬁ?_
NEISEL Sec.7

NE}SER Sec.7

W
‘W, V. Turder
V. Tarder

NEISEL Sec.? WQ}

NWiNW: Sec.8 _ﬁibért Harley

NwiNwR Sec.8 Albert Harley

Nwinwi Sec.8 Albert Harley

NWiNWi Sec.8 Albert Harley

SE}NWE Sec.18 Fet Black:
SWiNWi Sec.18 Fet Black
—SE*SW{ Seo.18 Will conérly

Year
1921
1921
1921
1920

1921

1910
1921
2917

1917,

1920°

1920
1920

1920
1915
1912
1918
1920

1908

1920

" PABTE 10 - Cont'd

Records of Drilled Wells in the lower Brimeam Basin

Casing

Blev. Dapth Dia.Depth Flow Head Tgmp.

¥. Use

Feet Feet In. Feet G.K. Ft.
2626 810 4 0-24 40 15 92 Irr.
2591 540 —— 15 - 10 Irr.
2599 -—— —— 65 -~ 78 Irr
2599 --- -—— 20 -- 74 Irr
2598 -—— 4 -~ 60 ~- 77 Irr.
2607 500 4 0-300 ? -~ ~- 73 St. Irr.
2606 460 4 0-20 25 -- 80 Irr.
2604 -—— 4 0-22 20 =~ 78 Irr.
2607 688 4 ©0-22 120 -- 88 Irr.
2612 480 4 0-20 5 -- 74 Dom.
2617 720 & ~-— 75 == 90 St. Irr.
2614 1134 8 --- 2158 16 92 Dom. Irr
. & -680
2613 710 6 0-20 130 a 7 88 St. Irr.
2645 710 4 0-20 30 -- 81 St.Irr.
2594 580 0-140 40 -~ 73 Dom.Irr.
2595 566 4 0-22 40 -~ 71 Irr.
2596 530 4 0-20 45 -~ 75 Irr.
2650 350 4 0-50 -~ -= -— Irr.
2649 <= 2 -— Small —— 65 —-
2660 290 6 ~—-—- 80 .-- -- St. Irr.

Remarks

‘In 1922 the well was filled to
within 270 feet of the surface as
measured with sounding line.

Not shown on Plate II;located 1470
feet S. 25 E. from well No. 56.
Reported that the subsequent drill-~
ing of wells Nos. 57 and 59 re-
duced the flow about 25 per cent.
Not shown on Plate II; located
1380 feet S. 16%E. frdm well No.56.
Not shown on Plate II; located

1200 ft. S.18°E from well No.56.
Well meeasured but 370 ft. in 1922.

Not shown on Plate II; located 600
ft. N.57°W. from well No. 6I1.

1t is reported that the originsl
flow was reduced about 80 G.X.
when wells Nos. 66 and 67 were
drilled supsequently.

Not shown on Plate II; located 240
feet N.25°W from well No. 66.
Encountered mams formations and
aquifers as well No. 66.

Aquifers
Depth  Forma-
Description -Feet tion
Hard black sand 800-810 ¥
Several sands - 126-525 67
Vesicular lava above 460 ?
dense phase
Sand 130-190
Sand 490-525
Sand below rock 590-610 8 ?
Sand . 675 ?

Tuff and sand below
basalt 10671134 17 7

Fine black sand 409-410 ?
Red sand 448-450 ?
Yellow sand above

soft lava 641-675 ?

Tuff or sand overlain
and underlein by rock
Several sands

-3

Sand 220-235 8 ¢
Sand 585-527 8 7
- Gray sand above rock 540-546 87
Grey sand . 5284-530 8 7
Sand above rock 350 ?
Sand or tuff below rock 280 ?

Diameter of well at vottom is 2%
inches.

Not shown on Plate 1I; located 90
feet S.85°W. from well No. 66.

Original flow reported as 60 G.M.

Rot shown on Plate II; located 520
ft. S.77°W. from well No. 68. Orig-
inal flow reported as 90 G.M.

Not shown on Plate II; located 390
ft. south ot well No. 70. No
diminutiorn in flow hetween 1920
and 1922.



TAEIR 10 - Cont'd
" Reoomds of Drilled Wells in thé lower Bruneau Basin

Cesing

No. Locatioh' " Qwner or Lessee Yeor Elev.Depth Dia. Depth  Flow Héad’Tsmp. Aquifers
’ Feet .Feet .In. .Feet G.M. Feet F. .Use Desoription Depth Forma- Remarks
.- . - . . . .Feet .tion ¢
75 SE}SW: Sec.18 Will Coberly 1918 2664 400° 6 0-45 55 --- 88 St. Irr. Below lava 240 ? Not shown on Plate II; located 180
. C- ' . ' o S i . ’ feet south of well No. 74.
76 SwWisw}i Sec.18 Fet Black -—— 2664 :28Q 6 -— 20 —= -85 Irr. —_— -_— ? Not shown on Plate II; located 630
. I . i ' ’ . o ' feet S.73 W. of well No. 74. .
77 Swisw} Sec.18 Fet Black -—— 2666 325 4 -—= Small —-- 87 Irr. Tuff or.sand below . !
.. ) R - . ’ lava 325 ?
78 SWiNWE Sec.19 Jim Albvert 1921 2687 3200 6§ <= 5 -, 83 --- _— _—
79 NWimw} “ec.28 W. I. Turmer 1913 2844 435 44 -— None -20 - =——-. _— —
T.78S., BR. 6 E.
—= 115 =-- 93 Irr. — —=— == Flow was about 150 G.M. in 1901
when visited by I. C. Russell.

80 SWISEX Sec. 4 Albert Harris 1898 2602 730

81 NEINE} Sec. 5 A. J. Harley 1904 2544 500 0-300 None -22 60 Dom. . . -——- —

o
o
1
n
]
o
wn
t
{
1

82 NWiNw} Sec. 5 W. I. Turner 1917 2515 487 76 Dom. St. Irr. Sand 460 8
! o 22-300
83 NWiNWl Sec. 5 ¥. T. Turmer -— 2515 180 0-21 None =3 ? 52 Dom. Gray sand 180 6 Not shown on Plate II; located
. . 50 feet S.E. of well No. 82.
84 SE}SW} Sec. 5 Angus MacDoneld —--— 2549 307 4 0-85 None -6 = 68 Dom.St. Black sand 90 6
85 SWisSWw: Sec. § Joe Hawes ) 1918 2560 ——- 4 r;— None -15 58 Dom. -— — - : . f
86 NWiNE} Sec. 6 Tay Hawes 1913 2523 265 4 0-20 1 --- 62 Dom. Several sands 119-265 6 ? :
87 NEiNWLX Sec. 6 Tay Hawes —— 2539 -—— 4 -— Smell -—— 68 Dom. Black sand 220 6 7
. 88 SEINE} See. 6 W. I. Turner -—— 2520 80 4 -—-—  None O 57 Don. Black sand 54 4 7 4
. Co Gray -sand 80 4 ? Water stands at ground level. !
89 SWAINE} Sec. 6 Taj Hawes ' 1916 2534 400 4 0-43 65 ~-—— 70 Irr. ‘Black sand 220 6 7
90 NE}SE} Sec. 6 W. I. Turner 1916 26540 230 4 0-22 1 ——- 66 -—= Black sand 170 6 7.
91 SE}SEY Sec. 6. W. I. Turner 1915 2588 800 4 0-243 None —-= -- — -_— ~—— - Not shown on Plate II.; locdted 720
. feet S. 73°W. from well No. 90.
92 SEINE} Sec. 7 Joe Hawes 1915 2587°1086 6 0-22 10 --- 91 Irr. ‘Send 1035-1036 87 Discharges about 2% feet above
4 22-342 ~ ground. Flow is about 25 G.M.
when discharge occurs at ground

level.
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No.

9%
94

95-
26
97
98
99
101
102

103
106

107

108

109

14

Location Owner or Lessee Year
NWiNW} Sec. 8 Joe Hawes 1915
nw%nni Sec. Bob Adams 1915
NE}NWE Sec.15 Sam Nobdle 1914
NE%NW& Sec.15 Sam Noble 1917
SE}SE% Sec.15 Frank Trammel 1920
NE{NW% Sec,21 John Pinkston 1917
NE{SEZ SEc. 21 Arthur Pence,Jr. ~--—
SWiSE} Sec.21 Arthur Pence,Jr.1918
NE}NE} Sec.22 Frank Trammel 1919
NE}SE} Sec.28  Arthur Pence,Sr.1903
NWiSE} Sec.23 Grover Pence 1916
SE}SE} Sec.23 Grover Pence 1922
SE}SE} Sec.23 Grover Pence 1899
SE}SW} Sec.23 Grover Pence 1899

Blev.
Feet

2600
2589

2666
2676

2646

2606
2618
2639
2642

2592
2670

2710

2703

2649

Casing
Depth Dia. Depth Flow Head Temp
Feet In. .Feet G.NM. Feet °r.
987 4 -—- Nome -~ -
910 6. 0-42 165 a 122
910 6 0-65 15 ~— 118
1105 6 0-70 10 —- 187
750 10 . 0-200 NOHE —m— ——n
.
355 8 0-80 90 -— 100
240 2 -—- 5 -:= 104
611 8 0-177 765 a 61 108
600 6 ~— 185 -— 116
240 2 e 2 - .100
725 6 -—= 160 ~~— 115
1220 6 0-365 190 2 110
362 2  -—-~ None -8 e
242 2 0-100 -—— 118

TABLE 10 - Comt'd

.Records of Drilled Wells in the 1owe§ Bruneau Basin

" Aquifers

Remarks

Dry holo

'neportea that flow insreased 50
G.E. while the well was being
‘drilled the last inch; well does

not-go through this aquifer in-
the . bottom of the hole.
Original flow reported as 40 G.l.

Dry hole

Not shown on Plate II; located

adjacent to thermal spring Fo. 100.

No dimuniiion of floﬁ has been
noted by Mr. Pence.

Artesian head of 650 foot aquifer
was-15 feet; the 1020 foot aquifer

increases the head 17 feet meking
net head 2 feet at the top of
‘easing.

shown on Plate II; located
feet south of well No. 107.

the
the
Not
150

. Depth Forma-
Use Description .Feet tion
Irr. Sand 628 8 ?
Sand 806 8 7
. Sand . 880 87
" Porous rock at potton 910 ?
Dom.Irr. Sand . 727 8%
. Sand 877-887 8 7
Irr. River gravel  350-353 O
Dom. Black sand 235-257 77
Irr. Turs below basalt 589-611 167
Dom.St.Irr. Sand or tuff above
basalt 405 12 ?
Dom. sharp white sand 240 8 ?
Doh.Irr. Red tuff below ba-
salt 725 18 ?
Irr. Red tuff below ba~
salt 650 14 ?
Red tufr 1020 16 ?
Irr. Sand 242. 8 ?

Not'shown on Plate I1; located
650 feet 'S. 55°W. from well No.
Original flow reported as 13 G.H.
by Mr. Pence.

106.

S ¢



1atitude of Druneau town. In 1913 there begon o rising wave 0¥
enthusiastic drilling for flowing artecsian watcers to irrigatc
1ands above the buckaroo ditch in Lruncau Vallcey and the lands
in Little Valley for which therc is'1littlec or no surfacc watgr
stpply. Impctus was added during 1915 and 1917 by thc bringing
in of seéveral wells flowing 100 gallons or morc DPeEr nigute
fron dCCper'aquifer5'than'thosb previously tested, and drilling
proceeded until in 1922 morc thon a hundred wells had been
drilled. The nggreate discharge of all flowing wells in 1922
s 4400 gellons per minute, or nearly 10 sccond=-fects

The following ceneralizations characterize the past
devclopennt, ’ ' _ b
1. IMany closely spaced wells of small.diamotor, in
case$ 4-inch, have beun drilled. '
>, In most of the weclls only the surface alluvial
deposits have becen supported by casing.
~. 1In every well the artosian head increases as de=
eper and deepcer aquifers are penctrateds

Thetflow of many of the older wells drilled in the

F¥uncou basin has sufforcd o relatively large dccrease. Very

Tew measurcnénts have been rnade of the Orginal'diSCharge'Of any
well, the estimatcs werce usually over-optimistic, and the = .7
apparcnt decreasc is to a considerablc-degrcc & differcnce
between cstinatc and rmeasurcrient. Very few of the wells have
been tightly cased betv~on the surface and the aquifer. Under
such conditians the poorly consolidated Plioccne "bluc shales"
through which the woll has been drilléd;'slowly'disinthraté ox
soften until the walls of the holc con support themsclves no
longer. Caving of the rocks results and thc well bccones
clogged with debris. The pressure of the ztcsian water 18
expended wholly or in part in forcing & passage through the
debris ond the flow of the well docreascs OF ccascs. Wwcll No.
5, for cxamplec, WOS drilled to a depth of 1002 feet, was cascd
only for 27 fcet from the surface,; and its flow ind decrcased

from a repbrted original discharge in 1912 of 40 gallons Ppcr
minutc to onc gallon per minute or less in 1922. Other similar
instances are notced in Table 10. Those y7¢lls which have been
morc properly cased have not suffecred such large decrcascs.

Aquifers and confining beds.--The structurc of thc lower

Bruncau basin is an artcsian slope whosc aquifcrs and confining
veds arc menbers of the scrics of Plioccenc rocks dipping uni-
formly northward (about 1% N. 10 E.) from the rim of the
picdmont plain and plunging successively bencath the surface.
The continuity of the aguifcers, however, 1s interrupcd by the
two normal faults described under the caption Faulting.

In Druncau Valley the sequence of aquifers may bc cor-
reloted with the tabuloted composite scctinn of thc Plioccnce
rocks (Table 3) with a rcasnnable degrce of accuracy. Tuff
beds, numbered 14 and 16 in the tabulated section, yicld large
flows in scveral wells and in caéﬂ'case the overlying stratum of
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basalt acts as a confining bed. Within formations 4, 6, and-8
there exists a frcquent alternation of sands or slightly con-
solidated sohdstoncs with fine shaly snadstones or shalcs and
‘each of the 'sands stores watcr urder artcsian pressurc below
the confining shaly beds., The sands gre sonmewhat lenticular
and vary laterally in texture and porosity; a bed that yields
vater freely in one well may differ in thickness in another
well and yield but little watcr. 1In at least onc instance the
upper portion of a thick, structurclcess bed of fine sand acts
as a confining bed to the lower portion by virtue of the
friction retarding upward percolation. In many wells one or
nore aquifers known as "black sand" arc pcnetrated. They arc in
some cascs but a few inches thick, arc not of great latcral
extent, and p0551bly represent lenscs of volesnic lapilli
intercalatcd in the sediments. " In onc case the well driller's
log reports the occurrence of river gravel with the black sand,
This association and the horizon at whiech the aquifcer occurs
in this and inothcr wells favor the corrziation, at lcast in
some instances, of thc "black sand" with congloncratc No. 5 of
the compoasite scetiony

In Littlc Valley, however, thc¢ corrclatisn cannot be
satisfactorily made. Rccords of formations penctratcd arc
lacking for most of the wells near the head of the vallcy, and
it is impossiblce to tracc the continuity of the aquifers or to
assign thom to definite horizons in the Pliocenc séction. The-
aquifers in the portion of the valley north of the moe southere
1y of the two normal faults already described, are accuratcely

traceable and may be assigned to h)rlzons of the Pllocenc serlc°
without serious error. : : C

+

' Thc basal basalts of thc Plloccno scries and the intcrs=

calated beds of tuff, vhich serve as aquifers to the larger
wells near the heads of the two vallcys, have not buen rcached
by the drill at any point within %, 6 S., R. 5 B.. in Brun-
cau Vallcy, at any point less than three miles south of Bruneou.
The northward extent of these aquifers and the flows that -
rnight be dbtained from them in the northcrn parts of the vale
lcys arc unknown. Formations 4, 6, and 8 of -the tabulated
compositc section have teen penetrated at many points in the
two valleys. ,

Artesian hcadj-~The artesian head, or the prussurc of the
watcr at the point of discharge of the well, was detcrmincd-for
weclls Nos. 7, 25, 43, 55, 66, 67, 101, and 107. The corres=
ponding static lcvels,. cqual to the sum of the artesian head
and -the altitude at the mouth of the well, arc tabulated below.




Table 11,~--Artesian head and static levcl for Some wells
: in Druncau basin.

BER

LI

: : : Static
well No. :Elev, Feet. : Head Feet. : level feeti
7 : 2542 : 6 : 2548
25 : . 2551 : 42 ' : 2593%

43 o 2Uo2 : 6 : 2708
55 H 2626 : 15 : 2641
66 : 2614 : 16 : 2630
67 : CR513 : - : 2620
101 : 2639 : 61 : 2700

. 107 2710 3

Y

2 : 2712

dAL D

{

-~

Wells: Noss 43 and 101, located near the heads of Little _
Valley and of Truneau Valley respectively, penetrate approx=
inately the same aquifer and have about the sare static level.
‘Well No. 67, about 2% miles north of No. 43, penetrate the
same aquifer but its static level is 90 feet lower. Well

No. 55 is situated about 1% miles north of Well No. 67. It

is fed by an aquifer above the one tapped by wells Nos. 43 and
67, yet its static level is about 20 feet higher than that of
No. 67. The static level of Well No. 35, ‘in the town of
Druneau, is about 50 feet lower than that of No. 55. Well

No. 7 is about half a mile nearl y west from No. 25 and taps:-
approximately the same aquifer; its static level is, however,
45 feet lower. This difference may be due to the fact that
well No. 7 is of small diameter, is not fully cased, and may
be caved and partly clogged, These facts indicate that the
elevation t¢ wvhich water will rise fron a given aquifer
varies irregula¥yy. This irregular variation of the pressurc
of the water within the aquifers is reflected at the surface
in the wide variations in flow of adjacent wells.

Quality of the wvater.

Chemical analyses have been made by H. T, Riffenburg
in the Water Resources laboratory of the UniteddStates
Geological Survey of samples collected frorm 23 of the wells
and springs within the lower Druneau basin. The results of
these analyses, characger.of the waters in the form adoped.
by Palmer3 , and their values for irrigation as classed by

.

31Palmer, Chase, The geochemical interpretation 6f water
analyses: U.S. Geol. Survey Dull. 479, 1911, ‘



ium, (NaxK)
Calcium (Ca)
Magnesium (Mg)
Sulphate (S04)
Chloride (C1)
Nitrate (NOz)
Carbonate (CO

) [}
Bicarbonate (ﬁcos) 373
Q.

Iron (Fe)

Silica. (S105)

Organic mat%er

Hardness as CaCO3
calculated

Total dissolved
solids at 180°C

TABLE 12

Quality of wéters from some wells and,springs in Bruneau River Basin

Well No.3 Well No.7 Well No.9 Well No.24 Well No.25 Well No.35 Well No. 39 Well No. 43 Spring No.44 Well No.5I Well No.55 Well No.s0

Baso analyses Pts/mill Pts/mill Pts/mill Pts/mill Pts/mill  Pts/mill  Pte/mill Pts/mill Pts/mill Pts/mill: "Pts/mill  Pts/mill"
d d t - .
Tom, NaRE S 141 105 91 75 93 50 56 82 - 52 75 52 52
14 6.0 13 26 4.4 9.6 5.6 8.8, 4.6 21 8.0 7.6
1.7 1.6 0.9 0.9 0.9 1.8 1.9 1.6 0.6 2.0 1.8 0.4
21 22, 73 6% 38 17 19 16 17 82 -5 31
16 12 15 13 11 10 . 7.0 8.0 - 8.0 b > 2 9.0 10
1.0 Trace Trace Trace Trace Trace - Traoce Trace «50 Trace Trace Trace
0 o o 0 0 ) 0 .0 0 Q- 0
185 149 161 137 . 98 . 105 102 .- 107 ‘132 11e 100
18 0.10 . .08 .08 Trace 0.10 - 0.16: .17 - 0.20 Trace .60
76 87 84 71 61 83 99 93: 90 63 8¢ . 80
10 8.6 7.4 7.6 6.8 6.0 27 6.0 3.5 5.4 7.8 £.0
42 22 36 69 15 31 32 29 14 81 37, 21
472 379 375 343 320 231 271 245 249 338 241 24¢
Reacting Values o . - o : L C - e ‘
— o WMg/11 4 Mg/11 % Mg/11 % Mg/1i 4 Mg/1ii & Mg/l £ Mg/li % Mg/ui £ Mg/ui & i Mg/iy if Mg/l # - ug/lt %
r (Naik) 6.134 43.11 2.436 45.24 2.262 44.66 2.262 46.31 3,863 37,70, 2.262 42.07 3.262 43.16
r Ca 0.699
r Mg .140
r Soya 437
r Cl .451
r NOg .016
T €Oy .000
r HCOg 6.117
Alkalies 6.134
Earths .839

Strong Acids .904

43.86 4.568 50
4.99 .299 3.31
.132  1.46
7.57

1.00
3.12 .866

3.22 .338 3.74
.11 Trace
.00 .000

43.71 3.034

43.86 4.568

33.57
50.55
4.77

5.99 .431

6.45 1.004 11.11

.00

Weak Acids 6.117 43.71 °3.034 33.57
Properties 3 %
Primary salinity 12.90 22.22
Secondary salinity. .00 .00
Primary alkalinity 74.82 78.88
Secondaryalikalini ty 11.98 9.54
Irrifation Value

Alka. coefficient 5.2 7.6
Class Poor Fair

»

©

.55 5.959 43.66 3.263 36.65‘4}045,52-63 2.175

.649 7.16 1.297 14.49 .320 2.86 .479 9.49 .479 8.89° .439 '§.67 .330 4.71 1.048 12.11 .399 7.42 .379 7.2%
.074 .82 074 .335’.o7t .96 .148 2.935 .156 2.90 .I52 .61 .049 . 100 66 1.89 .148 ‘2.76 035 .63
1.518 16.74 1.310 14.66 .790°10.28 .354 7.02 .395 7.34 .335 6.57 384" 7. 6 19.71 478 8.89 645 12.3
423 4.67 .367 '4.10 .3I0 4.03- .282 5.59 .197 3.66 .226 4:(6"¢2§é?-c;3§j*;310 -s.sé_ 854 4.72 .282 5.38
Trace Traoce Trace . . Trace. Trapﬁ' Trace .008 v:.lsirraco' ‘Trace Trace
.000 .00 .000 .00 .000° .00 .000 .00 .000 .00 .000 .00 .000 .00 .000. .00 .000 .00 .000. .00
2.444 26.95 2,640 29.49 2.267 29.23 1.607 31.85 1.723 51.98 1.673 53.03 1.755 35.93 2.165 25.01 1.837 34.16 1.640 31.39
3.959 43.66 5.263 36.45 4.046 52.63 2.175 43.11 2.£36 45.24 2.262 44.66 2,262 46.31 3.363 37.70 2.262 42.07 2.262 43.16
.723 '7.98 1.371 15.32 294 3.82 .687 12.42 .635 11.79 .571 11.28 . .379 .5.71 1.212 14.00 .547 10.17 .418 7.86
1.941 21.41 1.677 18.74 1.100 16.31 .636 12.61 .592 11.00 .559 11.03 .588 12.04 2.016 23.59 .732 13.61 .927 17.69
2.444 26.95 2.640 29.49 2.247 29.83 1.607 31.85 1.733 31.98 1.675 33.05 1,755 35.93 2.165 25.01 1.837 34.16 1.640 31.29
42?82 37?;3‘ 2é¥sz‘ ag;za zz%od 22?55 2456‘ ' 45.1&17 25.22 3§;38
.00 .00 .00 0.00 .00 .00 .00, .00 .00 .00
44.50 . 35.42 76.64 61.00" 68.48 67.26 68.54 28.11° 56.92 "50.94 1
15.96 30.64 7.64 24.84 23.58 122,56 11.42 28,00 20.34 15.72
12.1 15.2 2.1 16.8 14.5 15.6 15.7 18.3 16.9 18.7
Fair Fair. ‘Fair . Fair Fair Fair Fair- Gééa Fair Good
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DABLE 12 - Cont'd

quelity of waters from some wells end springs in Bruneam River Baein

04 Well No.106 Well No.107 Spring No.ll0

Well No.66 Well No.67 Well No.93 Well Ko.§4 Well No.95 Well No.98 Well No.lOl Spring No.l

Base Analyses “pts/mill Pts/mill Pts/mill Pts/mill Pts/mill  Pts/mill Pts/mill = Pts/mill Pts/mill Pts/miIl Pts/mill
Sodium and potass— -
ium, (Nal-K)p 9 49 69 91 79 51 54 48 48 48 s8
Calcium (Ca) 4.4 5.6’ 7.4 5.4 1.6 10 7.2 10 15 16 5.0
Magnesium (Mg) 0.9 0.7 - 1.0 1.6 1.6 1.0 1.0 1.9 2.2 2.6 1.0
Sulphate (S0;) 21 19- 32 29 25 23 20 18 21 15 21
Chloride (cﬁ 9.0 10 11 10 14 9.0 13 7.0 8.0 9.0 10 ;
Nitrate (NOz) .25 .50 Trace Trace Trace 0.50 Trace Treace Traoce 0.95 Trace i
Carbonate (803) 7 A V' 34 0 3 0 0. 14 7.2 0 26
Bicarbonate (HCO3) 76 76 56 154 59 12 ' 100 85 120 . 132 68
Iron (Fe) .20 .18 .08 Trace .08 .08 0. Q.08 0.32 Trace .11
Silica . (S102) a9 86 96 94 79 74. 74 .78 a8 92 e
Organic matver 5.8 6.5 9.0 10 9.6 8.4 5.6 10 7.0 5.0 6.0
Hardness as a0y

calculated 15 17 23 20 11 29 22 33 47 b1 17
Total dissolve »

solids at 1aogc 238 237 282 352 310 245 238 243 256 254 248
Reacting Values . ; .
Reachoms Ta™e/11 £ ug/11 4 wug/li $ Mg/l % Mg/U #  Mg/li % Mg/l £ Mg/l % Mg/l % ¥g/li % = Mg/11 %
r (Na3K) 2.132 44.11 2.132 43.81 3.001-47.87 3.959 50.95 3.437 51.57 2.819 41.27 2.%349 45.06 2.088 40.36 2.088 35.46 2.088 35.72 2.523 46.24
r Ca .220 4.55 .279 5.7% .369 5.88 .269 3.46 .080 1.20 ..499 9.28 .359 6.89 .499 9.64 .749 12.72 .798 13.65 .250 4.58
r Mg .074 1.53. .058 1.19 .082 1.31 .132 1.70 .132 1.98 .082 1.55 .082 1.57 .156 3,01 .181 3.07 .214 3.66 .082 1,50
r S04 .437 9.04 .395 8.12 .458 7.30 .603 7.76 .520 7.80 .478 8.89 .416 7.98 .374 7.23 .437 7.48 .313 5.34 .437 8.01
r C1 .254 5.26 .282 5.80 .310 4£.94 .882 3.63 .395 5.93 .254 4.72 .367 7.04 .197 3.8l .226 3.84 .254 4.34 .283 5.17
r NO3 .004 .08 .008 .16 Trace Trace Trace .008 0.15 Traoce Trace ‘Trace .015 0.26 Trace
r COz .466 9.64 .466 9.58 1.133 18.07 .000 .00 1.133 17.00 .000 .00 .000 .00 .466 9.01 .240 4.07 .000 .00 .800 14.66
r HCOgz 1.246 25.78 1.246 25;61 ,918 14.64 2.526 32.50 .968 14.52 1.837 34.16 1.640 31.46 1.394 26.94 1.968 33.42 2.165 37.03 1,082 19.83
Alkalies 2,132 44.11 2.132 43.81 3.001 47.87 3.959 50.95 3.437 51.57 2.219 41.27 2.349 45.06 2.088 40.36 2.088 35.46 2.088 35.72 2.523 46.24
Earths .294 6.08 .337 6.92 .451 7.19 .401 5.16 .212 3.18 .581 10.81 .441 8.46 .655 12.65 ,930 15.79 1.012 17.31 .332 6.08
Strong Acids. 695 14.38 .685 14.08 768 12.24 .885 11.39 ,L,915 13.73 .740 13.76 .783 15.02 ;571 11.04 .663 11.26 .581 9.94 .719 13.18
Weak Acids 1.712 35.42 1,712 35.19-2.051 32.71 2.526 32.50 2.101 29.52 1.837 34.16.1.640 31.46 1.860 35.95 2.208 37.49 2.165 37.03 1.882 34.49
Properties % % % % 2 % % % 3 % %
Primary saliniti 28.76 28.16 24.48 22.78 27.46 27.52 30.04 223.08 22.52 19.88 26.36
Secondary §§l;h ty .00 +00 .00 .00 .00 00 | .00 . <00 . .00
Primary alkdlinity 59.46 59.46 71.26 79.12 75.68 55.08 60.08 58.64 48.40 51.56 66.12
Secondary alkalinityl2.16 13.84 14.38 10.32 6.36 21.62 16.92 25.30 31.58 34.62 12.16
Irrigation Value
EIEEEi coetficlent 17.9 17.6 11.8 8.8 10.4 17.3 16.1 17.4 18.2 17.2 14.5
Class Fair Fair Fair Fair Fair Fair Fair ‘Fair Good Fair Pair
[y}




Stabler52, are srouped on the preceding paces in table 12.

.The waters in each case havs considerable primary
salinity, the property due to the presence of sodium and
potassium salts of the strons acids,are nigh in primary alka-
linity, the property caused by elkaline carbonates and
alkaline bicarbonates Na2005 and Nea HCOz, and have some
secondary alkalinity due to the presence of alkaline earth
bicarbonates Ca(HCO)2 and lig(HCO%)2, Mhe waters may all be
classed as primary alkaline waters, a type commonly associa-
ted with the crystalline igneous rocks., The irrigation val=-
ue is expressed in terms of the alkali coefficient, equal to
that depth of water in inches which on evaporation would
leave a residue of toxic salts in sufficient quantity to
harm veretation. The watsrs are also classed as good, fair,
or poor for irrigaticn. The waters from wells Fos. bl, 60,
106 are good, those from wells Nos. 24, 35, 39, 43, 44, 55,
66, 67, 28, 101, 107, and from springs NMos, 104 and 110 are
fair but are close to the arbitrary dividing line between
the two classes. It is veZy improbable that any of these
waters would ever cause trouble when used for irri-ation.
The waters from wells ilos.9, 23, 92, 94, and 95 are only fair
and might in time injure crops by accumulatiocn of alkali.
Yater from well Fo. 7 is slightly above the class division
line but that from ¥o. 3 isvelow the line in the poor class,
Neither of these waters is quite satisfactory for irrigation
althoush the character of the soil may delay the accunula=
tion of alkali in quantities sufficient to be troublesome.
It is worthy of note that all of the waters whose irrigation
value is questionable are from aquifers within the interme=-
Glate sedimentary division of the Pliocene rocks, and that
all of the waters obdbtained from aquifers intercalated in the
basal TDasalts are very satisfactory for irrigation. The
ground waters leach additiozel quantities of mineral sub=
stances Ifrom the intermediate aquif-rs and becone more con=

Temperature of the water,

Tae temperatures of the woters from the wells and
springs of Bruneau basin are recorded in Table 10, and vary
from a minimum of 52° F{ in Well Fo. 83 %o a maximum of
127°°F. in Well Fo 96, The shallower wells 4drilled alons
the valley axis cdischarse waters varyins between 52° F, and
60° F., the waters irom wells tapping the deeper aquifars and
from sone sgha’low wells drilled near the thermal springs are
from 92° F, to 127° F,, and wells reachins the intermedizte
aquifers disciarse waters of intermediate temperatures.,

v~Stabler, H., Soxe sitream “oLiLers 01 tae Westorn United
States, with chaplers on sedinent carried =y fthe Rio Crande
and the industrial anplicatioc.s of water analyses:: U,S. CGeol.
Survey ‘ater-Supply Paper 274, pp. 177-180, 1911.
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It is ordinarily the case below the horizon of no seca-
sonal variation that the bemperature of the rocks and their
contained vater rises with increased depth attthe rate of-

1 F. for cach 50 or 60 fcet. The temperature at the hor=
izon of no seasonal variatidtn is approximately equal to the
mean annual surface temperature, which is about 52 F. at
Hot Spring, according to rccords of the United States Weather
Dureauv, If the normal subesurface temperature gradient were
applicable in the Sruneau basin the water encountered at the
vasc of well No. 96 shculd have a temperature of about 75 F.
rather than 127 F. %The actual temperature is about 50 F.
above the normal in this well. Other wells reaching the
deepest aquifers have wvater temperatures from 20 to 50 X
above the normal that would be expected. Three possible
explanations of the abnormal water temperaturc may be offered=-
-=expiring vol~anism, mechanical heating by rccent earth
movenents, and migration from depths at vhich the observed
tGNperutu¢e5 are normal. Heating of the waters through
contact with partially cooled igneous rocks is‘not a tenable
explanation, inasmuch as the volcanism of the rcgion has been
restricted to thin, rapidly cooled surface flows. Hechanical
heating may be possible, but if it were the true explanation,
superheated ground watcer sheuld be more plentiful in the
other similarly faulted regions, The condition that probably
exists is that the ground water has migrated upwvard from a
depth at vhich the observed temperature is normal, and is.

“held in an aquifer far above its normal horizon,

The minimum obscrved temperatures presumably represent-
wvater that has been absorbed into the outerops. of the north-

- ward-dipping sediments intermediate in the Pliocene series,

and has percolated dowvm the dip of the permeable beds. Its
course has not carried this watcr far below the horizon of no
seasonal variation and it has not become heated,. The inter-
mediate temperatures undoubtedly represent thermal ground:
water thot has migrated upward and become diluted w1th cooler
wvatcers moving dovmward from the surface.

Circulatisn of ground water and source of pressure,

The thermal water stored in the aquifcers of the Druneau
artesian slope is fed into Pliocene rocks from below through
concealed conduits. The tuff beds intercalated in the basal
Pliocere Losalis yicld a large amount of thermal watcr to the
wells of the lowver Lruneau ba31n. From these swae beds,
along their outcrops south of the basin, many thermal springs
issue., The outcrovrs of the aguifers constltute a zone of
ground -water discharge rather than of intake. The usual
condition of ground water being absorbed at the outcrop of the
uptilted cdge of the aquifer and percolating dovm the dip
into the artesian basin is, therefore, not the condition
cxisting in the Truneau artesian slope. The watcr is absorbed
at elevated outcrops remotc from-the basin, perhaps in the
bordering mountainous divideaz, -descends along favorable

: «52-
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channels to & considerable depth below the surface, and is-
charged into the basal Pliocene aquifers by upward percola-
tion along open fissurcs or joint plancs, = The basalts
serving as capping rocks to thesc basal aquifcers are undoubt«
edly broken by joints and fissurcs through vhich upward -
percolotion may continue into the aquifers of the intcrmed-
iate sedimentary division of the Pliocenc serics.

The pressurc of the water confined within the aquifgrs
is due to the hydrcstatic head of the watcr column standing
in the channels joining the rumotc intake arca with the_pasal
Pliocene aquifcrs. A considcrable part of the pressure 18
expended in overcoming the frictional resistance of the
channcls and aquifers, and other modifying factors may
further reduce thc potential artcsian head. '

Further development of the artcsain’suppiy.

Arcas within vhiech flowing wells may be-cgpectcd.--Flow‘
ing artcsian ©1ls may be obt@ined from the aguifers of the

basal Pliocene at any point within the arca shovm on the

map (Pl, II) as alluvium and in Drunecau Valley over a large
part of the terrace bordering the eastern side of the valley.
This terrice is bounded on the cast side by a line through
wells Nos. 80 and 95 and extends northward from sec. 22 into
secsi 4 and 5, T, 7 8., R, 6 E, The aquifers within thec
intermediate sedimentary group will yield flowing wvater
throughout the alluvial plain of Iruncau Valley, and near
the axis of Little Valley. Flowing wells arc not to be
expected within the lower Lrunecau basin at any points other
than those hercin mentioned, '

The artcsian head of wells drilled to the basal aquifcre
will be small at. all points on the terraceé land in Iruncou
Valley or along the flanks of Little Vallcy and large flows
are not to be expected within either of these arcas. Furthe.
nore, it has been showh under the caption Artcsion hcad, that
the pressurc of the water within the aquifers variecs irregus
larly and that this variation will be refleccted at the
surface by diffcrences of flow between neighboring wells,

Depth of the aguifcrs--Any further development of the
artcsian supply should be of the aquifers intecrcala*ed in
the Dbasal basalts of the Pliocene serics. The uppermost of
these, formatiocm No, 14 of the composite Pliocenc sections
(Table 3), should e crtered at a depth of about 1300 fect
in scec., 5, T 7 S., R. 6 B., and at a depth of 1750 fcet
near “runeau, In Little Valley this aquifer should occur
at & dcpth of absut 1600 fcet in sce. 32, T. 6 8., R. 5 E,,
and 2000 fcet or more bencath the surface in scc. 20 of the
sapic tovnship. The next underlying aquifer, No. 16 of the
tabulated scctien, should be entercd abrut 100 feet below
No. 1l4. The quoted depths arec approximate only and are based
on & projcction of the known-dip- of- the beds at the surface,
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an ivcomplete well records, and on the analysis of the faoult
structurc described under  the heading Faulting, Until the
poszticons of these aguifers and their artesian heads are knowr
for the indicatced localitics north of the faults, the proper
development can only be suggosied and the hazards of drilling
will be greats ’ : : '

~ ~-Need of casing. -~Bvery well put down in +the futurc shoul
bo. tightly cascd with proper casing ffom the surface to the

aquifers " If the aquifer is of such character that caving is

likely, it should be supported by perforated casing, by the

~introductinng of gravel, or bHoth, he slow disintcgration of

the PIliocenc rocks under the action of water and the resultan
caving of the walls of the hcie hove been described under the
caption History of mnagt develnnmeont, Horoovcr;'a congsiderabi
lateral leakasc into pormonblo beds above the aquifor may tak
prlace fram an uncasced well ond muy causce o congideroble logs

¢f pressurc and congogquently of flow, Only by properly casins
the well may caving and sub=gurface leakage ©o® prevented and

the artesian head and flow protected against decreass. Each:
well should ol

]
0

during the noi-

]
[z

20 be provided with a valve or othar capping dc-
vice by whieh theg dischargs can be fully controlled.. Aiflow
of onc or two gallons p2» minute ig sufficicnt for tho usa of
stock or tn pravent freszing or 8ilting up 6f the well, and

irrigotiny
n

TIELT } peritd the dischorge of each well
sh-uld be limiied to that am-unt., An artesian supply is by n
means inszhonshi - To allow artesian waters to flow with
out bensaf L use or to allow them to escape belcw the

surface ‘througn incomplete casings is to commit an economic:
waste of o valuable ratural resource,

)

Amount of the artegic L Supply:iw=Under the conditions. of

of v clvenlation that exist in the
Bruneau -artesian glope it ig impossible to msasure the ampunt
of the antesian curply by any practicsbls nethods, The: crooult
of water to be obtained, however, will probanly be linited by
the cost of develonment rather than by the magnitude of the
supply. It will gndbubtedly_be sufficient t9 cause a materia’
addition to the irrigation Supply, particularly if the wélls
are properly casSed. The rmajor part of the water discharged
from the flowing wells would doubtless be permanently lost to
the basin oy deep percolation northward if the wells were not
drilled. On the other hand a clight amount of the water dige
charged from artesian -wells would otherwvige reach the streans
through springs and Seeps. '

Sorie deckine in the flow of the wellg iz to be expected,
especially if a large number are drilled, but there will
alw.ys be a considerable aggregate flow and there ig no reaso;
to believe that the supply ’

eul §54#j




ever be pemanently exhausted. Inorder that proper carc may -
be excrcised agdinst an undue decline, a careful rccord of the
charactcr, thickness, and depth of cach rock formation pene=-
trated, of the height to which watcr riscs from cach aguifer
as it is tapved, of the flow from each aquifer and of the
amount and type of casing and mode of setting should be nade
and preserved for each well, In addition a weir, or other -
devide for measuring the discharge accurately, should.be in-
stalled, and provision should be made for recadily mcasuring

‘the artesian head, Poriodie readings of the flow and of the

head of cach vwell should be made and rccoreded with the other
well data,

- Hode of development.-=It cannot be too strongly urced thd
the further develovrient of the sruneau artesian sloep should
be carried vl by ceamarativc srgonizations of the land owners
of Drunecau and Little Valleys. Such organizatisns can achieve
economics of testing, development, distributivn, and corser-
vation that are impossiile for indivilual acting separatcly;
Moreovery 1t is an wundeniable fact that ill-advised devclope
ment and untimely depletion of the supply will jcopardize the
ultimate return of the money invested in any project of irrie-
gatisn from artesian wells, A few large, carefully cascd
wells should be put dovm at separated points rathcr than many
small, closcly-spaced hhles; Bach well should be drilled at
the lowest point on the surfaoce from which the watcr may be
distributed to beneficial use, in order that the maxinum of
artesian head and of flow may be gained., A well drilled in
pProximity to another syould be cascd through thc aquifer
feeding the first well ang continued to a deeper rescrvoir in
order that the two may nst intcrferc, When further drilling
fails to incrcase aporcciable the total flow, or results in a
great diminutinn of the artesian hcad over the basin, the
limit of practicablec development will have been rcached,:

The most promising arca for developnent is the allu- -
vial plain of Irunecau Vallcy, Hovever, the hazards of drill-
ing on an untested faulted artesian slopc are large and the
artcesian head cannot be predicted with certainty. A holc
should, thercfore, he put dovm to test the aguifcrs of the
basal Pliocene at some point between Sruncau and sec. 5 T,

7 S., R. 6 H, t should be put dovm with the best of skill
and carc on the part of the drillcer to determinc by one hole
the possibilitiss of the northward extcnsion of the deep
agquifers. If thec results of this decp test are favorable, a
series of wells should be put dowm close to the river at
intervals of ot least ~ne mile until the limits of feasible
development are determined, A cooporative arrangement should
be made with the Grandview Irrigntion Distriect for the flow
2f these wells to be diverted inte the ‘river during the
irrisation seas n in cxchange for an cquivalent additional
diversisn at the Suckarss darm, Iy such 4 devclopment the
naxinum artesian flow may e coupled with the most cfficient
distribution through existina canals<ond ditches.,
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Ehe%winning of increased artesian supplics in Little
V21lley duos not bromise to Pe as feasible as in Zruncau
Valley., A deep test should be drilled ncar the northern cnd
of the valley ang cxpansion should be based on the results
0f this test, Wells of large diameter should be drilled and
their flovs distributed in cooperation, 1In order that the
wiher may be boneficially distributed the wells nust be dril? .
od 2t points somewhat hipgher than the valley axis, Tho dept!
to the anuifers will Prébably be greater and the artesion he.
lowver than in Lruncaou Valley, so that the cost of developmen:
Wwill be borportionately higher, On cccount of the smaller
artesian head the Search for wator along the flanks of the
volley should we delayed until the lower lands of the valley
2¥1is hove heen fully supplied, : : ‘ -

Subordinate in pronise to both these areas is the
development of the terrace lands on the east side of sruncau
Valley, The artesian heod will be very low and in sore _ ‘
rarts, wvhich cannot be.definitcly bounded, nor flowing wells
can be obtained, The relative cost of development will he
high;jprobably Prohibitively S0, .and the hazards:cof drilling

srent,

© The situation nay be briefly'summarizcd,as follows::
a furthor increasc of the irrigation Supply from flowings -
artesian wells in sSruncau and Limtle_Valleys is quite prac-
ticable. The artesian hoad'iS-not,fhowevor, great enough
to yield flowing wells at Points high above the valley axis,
and the complete watering of the ‘lang alreddy in cultivotpn
is to be sought rather than the opening of large additional
tracts, A conservative deveélopment of the undergroung waters
is rccormended, ' T T ' _
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