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GEOLOGY AND GROUND-WATER RESOURCES OF
THE SNAKE RIVER PLAIN IN SOUTHEASTERN
IDAHO

By Harorp T. 8TEARNS, LYNN CrANDALL, and WiLLARD G. STEWARD

ABSTRACT

The part of the Snake River Plain above King Hill, Idsho, is about 250 miles
long and has & general eastward trend. This region and the alluvial valleys im-
mediately tributary to it contain about 16,000 square miles. The principal cities
in the region are Pocatello, Idaho Falls, and Twin Falls. The discharge of the
Snake River at King Hill averages about 9,000,000 acre-feet a year.

The chief purpose of the investigation here recorded was to obtain data regarding
the source, movement, and disposal of the ground-water supply of the lava plains
that occupy most of the region. By assembling and correlating numerous well
records obtained in thia and related investigations, tied together by a system of
levels, it has been possible to prepare a map of the region showing contours of the
water table. This map (pl. 19) shows the direction of movement of ground water
in all parts of the region and hence largely indicates the source and disposal of
the water. As the altitude of most places in the region ia known, this map
makes it possible to predict the depth necessary for a well to obtain water. The
total annual ground-water supply of the Snake River Plain is here estimated at
4,000,000 acre-feet, of which only a small part is now utilized for irrigation. One
result of the study is the conclusion that, in order to conserve this supply, it is
desirable so far as practicable to confine future irrigation development to the south-
east side of the Snake River above Milner, so that the seepage water may return
to a stretch of the river where it will be available for reuse. By heeding this
hydrologic condition more land can be irrigated with the remaining available
water supply than will be possible if the water is used on the northwest side of
the river, because most of the return flow from the northwest side enters the river
at too low an altitude to be used again.

The geology of the region in its relation to water supply has been studied with
care, and much new information of many kinds has been obtained. One of the
principal results of this study is the conclusion that the exceptionally large
springs nlong the canyon of the Snake River owe their existence to the fact that
the modern canyon intercepts a series of roughly parallel former canyons of the
river that are now filled with especially permeable lava and hence serve as chan-
nels for ground water. The coves present where many of the springs emerge are
thought to have been formed to some degree by solution. Light is thrown on
other peculiarities of the hehavior of ground water in basalt by a study of the
exceptionally well exposed and very recent volcanic area of the Craters of the
Moon National Monument.

The losses and gains in different stretches of the Snake River are estimated on
the basis of available stream-flow records. An inventory of the water svpply of
the plain and its tributary valleys is made. The springs in and near the Snake
River Plain are described, and all available records of their discharge are tabulated.
Many of the heretofore unpublished ground-water conditions in both the plain
and the tributary valleys are summarized.
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2 GROUND WATER OF SNAKE RIVER PLAIN, IDAHO

INTRODUCTION
LOCATION AND AREA

The Snake River, the largest of the tributaries of the Columbia, is

the drainage channel for the greater part of the State of Idaho. The
South Fork enters southern Idaho from its source in Wyoming and
contributes an average annual discharge of nearly 5,000,000 acre-feet.
Henrys Fork, which rises in Henrys Lake and derives its waters chiefly
from sources in Idaho, contributes an average of fully 1,250,000 acre-
feet annually. Below the junction of the two forks the river takes
first a southwestward and then a westward course through southeast-
ern Idaho. In addition to the surface stream, a great quantity of
water percolates underground, largely through the system of ancient
channels of the Snake River that are now filled and covered with
permeable lava, and reappears in many large springs in the canyon
of the river above King Hill. The total discharge of these springs
amounts to about 4,000,000 acre-feet a year. At Weiser, where the
Snake River leaves southern Idaho, it has an average annual discharge
of about 13,000,000 acre-feet. For more than 200 miles north of
Weiser it forms the boundary between Idaho and the neighboring
States of Oregon and Washington, and after receiving the inflow from
the Salmon and Clearwater Rivers and from tributaries in Oregon
and Washington, it leaves Idaho at Lewiston, where its average annual
discharge is about 40,000,000 acre-feet. Plate 1 shows the major fea-
tures of the topography of this part of Idaho. The waters of the
Snake River have aptly been called the lifeblood of Idaho. The river
with its tributaries furnishes water for irrigating about 2,000,000
acres of land in this State.

This report deals with the part of the Snake River Plain above the
town of King Hill and with the valleys immediately tributary thereto.
According to the official definition by the United States Geographic
Board, this plain comprises the broad valley of the Snake River, which
has a rather gently rolling surface mainly underlain by Snake River
basalt and related sediments, beginning near the towns of Spencer,
Kilgore, and Ashton, in northeastern Idaho, and extending south and
west across the entire State to the point where the valley narrows
sharply in the vicinity of Huntington, Oreg. In the region covered
by this report the Snake River Plain is about 250 miles long, averages
70 miles in width, and covers about 12,500 square miles. The tribu-
tary valleys, whose conditions are described in this report, cover an
additional area of about 3,000 square miles. The principal cities in
the region and their population, according to the census of 1930, are
Pocatello, 16,471; Idaho Falls, 9,429; and Twin Falls, 8,787. As
shown in plate 4, the region is traversed by two main lines of the
Union Pacific Railroad, one extending westward and one northward

from Poeatella  Several Weanel lines eonnect with (hese {wo main
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PURPOSE AND HISTORY OF THE INVESTIGATION

in purpose of the present investigat:ion was to detef'tmne t.l?e
di;zf&;orgn;? r‘:lo?ament of the grc!und water 1 }.he %alzzfgbztﬁsa
King Hill and the respective amounts of water s
S50 t underground reservoir by seepage fron} t!m Snake River an
th'e o treams, from precipitation on the plain itself, and from u;l:-
tnb_lltm'y T,er thut' percolates below the root zone. -Eﬁ'orts were I he
g tain where the water lost from certain stt_'etches of the
e to];sce:‘returns to the river and the time involw_red in the passage
Snall:;s W:er underground. The geology of the region was studied to
zlfx:w t:enoccurrence of the ground water a.n:li él;e glt‘zolgii; rm:;t:;:
i vement. (See pls.4,5,and 6.) 10
tél}a:c;ﬁoencitl: ::;i?h{,)t,he ground water is moving 10 dlﬁarenti pls:rt.; :cfl tl;ei
r:gion the position of the water t.ab!a (o:h:%i;rt;uga;chaeow :t. ; lwz; ok
' rin; -
sk wzﬁ:ﬁlv:sggsl;?&:) i;:liez?cofnecﬁng the reference points a.t;
:;emwa:]f; with a network of levels. Frorln these d_atn ';hatﬁo;bours u:?d
the water table given in plate 19 and the lines showing fep % wg{:; v
in plate 18 were drawn. All reliable recc?rds of we p e
wat%rl lclll :nd studied to determine the changes In t-he' w'a.bel: ev(tia -
i;!:w:lls as & result of differences in pm?i‘ta:::,[{m a.1t1’;i ;ﬁa&?ﬁ:raz .
i uts and 10
opﬂ%t}va?efer‘::eﬁ:it{n ?&E:: o;novements of ground-water crests
%l?:ough certain areas were studied for t.ht? same purpés;:).logical Sacie
The investigation was begun by the Umte(_i Sts:tes B
May 1, 1928, and was uoder f.he general direction OIt “;as c onducmé
eologi,st in charge of the division of ground ?va.t.ar. A gy
'gm cooperation with the Idlaho ]i'-_uren.u 'I?]Eehgﬁgzhagide %Omily L g
ion. 0.,
Ida'ho FI‘)aTlpsarCtﬁ:flmcoj.,R :;enl\nf;?nidoka and Bv.frley irrigation dlstir;ctl.lsc:
Enw;ntha Idaho Power Co. cooperated financially through the Ida
ation. :
D%iﬁgﬁc:{fxt.lf;i?:.l:s“;nvestigntions have been made bydpnv:et.: :;nd-
overnmental agencies relating in large part to the ﬁ{;}sunf ;:;3 opid
?litions of this region, but prac tically none of the res mscln{ berppind
tigations have yet been published . One o_f the mt;x:tion e
ent investigation was the n.ssembh-ng anfl interpre -.
the unpublished reports on thcse'mve,stlgatm%s'.md e o
Mr. Crandall, now district cngineer of the Um B s of
el g ry spenb t:lbdoirtatesry::nr?iiltl;::: l(;: thE North Side
, and ground- t ‘
¥$§]Fc:i?:ltrl:§:e:nd in fhs Big Lost and tht}e LOSti—T Rli:ilil ::Eg:;
i kmnlat Pu?liSh 5 }:Elr[;'i?;st?.: Ehritst':::f:; Ri:er, the inven-
; cerning losses & :
?grt;liftzltz :(r)nt,lt.er of tﬁibu tary valleys, and the inventory of the surface
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2.11:;1 pg;:tu:l? \‘;atez illll the Snake River Plain above King Hill, except
elating to the economic use of water and i '
relating to consumptive use of water b, e itk
: y crops, which were writ
:;I:t i:v:l:;dg I:/Ihr. Cﬂl:l?ndall is joint author with Mr, Stea‘:;ls t:fn tltz
A ing the valleys of the Big Lost, Little Lo i
b s e alrrion BraSomton e o B
n ¢ n he wrote the part relati 4
climate and the rate of flow of the et e
g ground water. He compi
E‘f the discharge measurements of the big springs in the Snpa.li:ed River
el e River
Mr, Steward was res i i
ponsible for the immense task i
: _ of coll
;sse}r;bém% a:nd checking a].l.well data. In this work he wn.so a::ib;:gi
A?lvvo;d J aight, L. H. Perru_xe, John Mc¢Donnell, J. H. Boons, B. D
adn‘ca’b ars.;dnngj I;i T. Bl'.}ll'dlck. Mr.. Steward gave much v:xlm;ble;
pmbla'ns : m-i;:g »:hy ;3 his IOILg experience in studying ground-water
© 20 years he was a member of the United S
gtér_ea:h(:)f Reclamation engaged largely in research problems in Idb:lt?
is author of the text relating to ground water on the Minidok .
pr?I! ect and part of that on the South Side Twin Falls tract o
i h-% ground-water conditions on the Blackfoot-Fort Hall and Aber-
8 d?t,' pn;lgﬁeld tracts were in part described by Mr. Haight. In
wors ion he c?]lected_ many o.f the trees and wrote much of the section
uzt:Edr?; r:;g: in :’elatlmIl-] to climate, although all three authors contrib
: section, e aided also in the preparati f the i 2
tions and in many other wa, s ey i
_ mar ys. C. L. Gazin contributed
rei,g:;dmg'fossﬂs in the Hagerman lake beds. M. N. Shoit- tf’i)l:n?e?-'lm
ghe rzcg:ai;egh iSst::;_soSaolc:igwal Sur;ey, examined the thin s:ections oyf
, and pre i i
ut,gized e prepared a brief report on them which was
. L. Saunders, of the United Sta i
» tes Geological Surv i
Ei?t,b:::k nlx)aps and Elotted the well data on them. Thi:):;a?zl?;il;id
ecause the well records for each j i ¢
i se A ) project had a diff
:iit,nug toa.t }fondltllona]wgwh required the adjustment of all ma;.szl:.:;
o sea-le i
Sy vel datum of the United States Coast and Geodetic
Prior to this investiéation Mr. Stea
. rns spent most of 1921
?Ix:r;ln 13?3 Tnd parts of 1925 and 1926 in geologic field studies ’mliznzci
" eumtey. adjacent to the.region covered by the present report
: tAzd:a.hipe.z_'l:ment results of his work during this period are incor o:
IS n;'e erein except for the Soda Springs and Mud Lake areas. DI:Ir
Om:;r:: er(;ta ct;ll.lln tht: text n_olt,1 sptt(:.ci.ﬁcally credited above to his col.lab:
f ection wit e present investigation, f
to 1930, he mapped in detnil the i ot A the 4 et
A ] geologic formations along th
of the Snake River between King Hi i i by
; g Hill and a point 10 miles downst
from Blﬂckfoof. in order to determine the relations of the oldermlflr:.i'::tl;f
cene and Tertiary rocks, which in the greater part of the region are
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hidden under a cover of later Pleistocene basalt and of loess. Because
of the lack of adequate base maps for areas at a distance from the
river, this work was confined to & strip generally less than 2 miles wide.
All available geologic data are incorporated in generalized fashion on
plate 4 and those portions of-the canyon of the Snake River whose
geology cannot be adequately shown on this small-scale map are

represented in plates 5 and 6.
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GEOGRAPHY

SURFACE FEATURES
SNAKE RIVER PLAIN

The Snake River has its source on the Continental Divide, in the
southern part of Yellowstone National Park. It flows southward
through Wyoming for about 75 miles, enters Idaho, and at Heise
emerges from its mountainous headwater area, into the great Snake
River Plain. A short distance farther downstream it is joined by its
major tributary, Henrys York, which rains the upper part of the
Snake River Plain, This plain extends for more than 300 miles
entirely across southern Idaho, roughly along the arc of a circle. The
Snake River flows near the southern boundary of the plain, & posi-
tion that has been forced upon it by lava flows, which cover the region
between the present river and the northern edge of the plain and which
have displaced the stream from its ancient channel in the axis of its
enlloy Plate 2 shows the Incality where the river enters & canyon cub
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in the lava at Milner. The canyon becomes deeper westward until
near Twin Falls it is bounded by precipitous lava cliffs about 600 feet
high. The Snake River continues in & canyon nearly to King Hill,
a distance of about 90 miles. The topography of the region is il-
lustrated by the relief map, plate 1.

Irrigated lands adjoin the river on both sides, extending for a distance
of 10 or 12 miles and leaving the major part of the uninhabited plain as
a great curved segment between the irrigated sections on the south and
the mountains that border the plain on the north. Although this
region presents from afar the appearance of & great level valley floor
it has been built up by successive lava flows from numerous vents
within the valley itself. Its topography is determined by the source
and extent of these lava sheets and not by erosion, except that the
Snake River and several tributary streams have cut deeply into it.

Though vegetation in one form or another covers much of the ares,
the desolate black lava flows, the drifting white sand dunes, and the
bleak, bare lake beds serve to impress upon the traveler the desert
character of the country. Throughout many square miles in the
central part of the plain water can be found onlv in the ice caves in
the lava flows or at some stock well at which the water is pumped
hundreds of feet. With the increase in the area irrigated on the plain
the people inhabiting the area have come more and more to refer to the
irrigated part of the plain as the ‘“Snake River Valley.” About,
1,000,000 acres is now under irrigation in ‘“the valley,” and not a
small part of it lies hundreds of feet above the Snake River, on the
surface of the plain. In the section of the report treating the irrigation
development it is convénient to use the term ‘‘the valley’’ to refer to
irrigated parts of the plain,

The altitude of the Snake River at Heise, where the stream first
emerges from the foothills, is about 5,000 feet. At King Hill, about
250 miles downstream, the altitude is 2,500 feet. The stream thus
descends at an average rate of about 10 feet to the mile. About 500
or 600 feet of this difference in altitude between Heise and King Hill,
however, is concentrated in falls at Idaho Falls, American Falls, Twin
Falls, Shoshone Falls, and other places, so that the average grade of
the stream exclusive of these falls is about 8 feet to the mile. The
altitude of the plain into which the river canyon is incised ranges from
5,100 feet at Ashton to 3,200 feet near King Hill and averages about
4,400 fcet.

2

. ‘
SRS A el

o q]/:l
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BUTTES

The generally flat appearance of the plain is relieved by several
buttes, chief among which are Big Southern Butte, West Twin Butte,
and East Twin Butte, which stand prominently above the general land
surface about 30 miles northwest of Blackfoot. Big Southern Butte
rises 2,350 feet above the surrounding plain. It is called by the
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WATER-SUPPLY PAPER 774 PLATE 3

AIRPLANE VIEW OF TWIN FALLS AT A LOW STAGE OF THE RIVER.

the falls. The sand banksin the guleh on the right are ed far flour gold and huve vielded hanes of extinet animals.  Phote by L. 5, Aemiv Air Corpe,




WATER-SUPPLY PAPER 74 PLATE 7

AIRPLANE VIEW OF SHOSHONE FALLS ON SNAKE RIVER SHHOWING THE MASSIVE ANDESITE FLOW THAT FORMS TIHE FALLS.

The falle are dey because the entire low of the river has been diverted for irrigation.  The power plant on the left utilizes all the spring water and return flow that reaches the river below Milner. Mhoto by
LS. Ariny Air Carpa,
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ans ‘‘Be-sh Car-did” (great stay), referring to its pcrmanence.
i may be seen from points over 100 miles distant. East Twin Butte
.a about 1,100 feet and West Twin Butte about 800 feet above the
s aant plain.

a%d.glf:m xre many lower buttes scattercd over the lava plain, all of
,ﬂ%bich , unlike the three just mentioned, are extinct basaltic volcanoes
ﬂpl 4). Among these may be mentioned Notched Butte; Sugar Loaf
-sButte, south of Shoshone; Big Cinder Butte, in the Craters of the
Moon National Monument west of Arco; and the Menan Buttes, near
Roberts. Besides the cones that are prominent enough to have been
individually named, there are innumerable minor elevations that can
a discerned if the surface of the plain is viewed agsainst the sky line.
These features rise to heights of 100 to 300 feet, but their bases,
commonly 4 to 6 miles or more in diameter, are so broad that their
%pes merge gradually into each other or into the surrounding plain.

'.‘.; hese - minor elovations are also volcanic vents, and from those now
‘fxigible as well as from many others buried by later eruptions, vast
& uantities of highly fluid lava formerly flowed in all directions.

v FALLS OF BNAKE RIVER

* There are many falls along the Snake River, some of which are large
and spectacular. However, so much of the water is being used for
irrigation that many of them are dry in the summer. The locations
of most of the falls and principal rapids are shown on plates 4, 5, and
6. Shoshone and Twin Falls are by far the largest. The former is 200
feot high and results from the superposition of the river on the Shoshone
Falls andesite as a result of displacement from its former channel by
the Sand Springs basalt. The fall at a period of low water is shown
in plate 7. Twin Falls is caused by theriver’s tumbling over a massive

§ed of basalt 120 feet thick (pl. 3). The other falls along the Snake
River within the region studied are 45 feet or less in height.

¢ TRIBUTARY STREAMS

- Many perennial streams, of which the largest are the Blackfoot and
Portneuf Rivers, flow into the Snake River from the south, but between
the mouth of Henrys Fork, in the extreme northeastern part of the
area, and the mouth of the Big Wood River, near Bliss, in the south-
western part, a distance of about 250 miles measured along the stream,
the Snake River does not receive a single surface tributary from the
- morth. The drainage area north of the plain is occupied by lofty
mountains which rise to altitudes as great as 12,500 feet and the run-off
from which forms many streams that sink at the north edge of the lava
Plain. Part of this run-off flows beneath the lava sheets near the
Mmouths of the valleys through the gravel deposits which were laid
down by the ancestral tributary streams and which underlie or are
3600—38—2



8 GROUND WATER OF SNAKE RIVER PLAIN, IDAHO

interstratified with the lavas, and a part passes through the lavas

favorable topography along these rivers ana the narrowness of thyf
part of the belt of lavas that separates the mountains from the Snal}

River.
CLIMATE

TEMPERATURE

Bliss (altitude 3,270 feet). In parts of the mountainous areas borderin;
the plain the mean annual temperature is probably lower. A tabld
showing the mean monthly and annual temperatures at 16 stations
on the Snake River Plain is given below. T

Temperalures in southern Idaho (° F.)

[From records of the U. 8. Weather Bureau]

& g
=) 4
‘5 o 2 b
Station ,_;_g ElE| = | 8] % E Pl E
se |S{2| B lalel=tslEl 2|2 g8 %
st 2|2 | =|B|&[s]|Z|5)| 2 2158 8 Fi
3 S|l 2|=<(=2|8|3|=<|d|oc|lz]|Aa|x
spgale ., 8, 10 e 14.8) 20.1 29.9* 36.3| 58 9] 61.1) 650 64.0] 54.7] 44.8] 316 186 417
Blackioot. 33| 21 9{ 25.5| 38.0| 44.9| 53.2| 061.6| 85.3| 66.1) 36.5| 45.4| 345 228 47
Boisa... bs| 20.4| 3¢ 0| 42.7| 50.4| 57.1) 65.3| 12.0| 71.8] 619 sL1| ¢r0] 321| sxa:
Bubl...... 21| 28,0/ 33.3| 40.1| 48.1| 55.8( 64.3| 72.9) 60.2) 60.2( 49.6] 30.6| 28.4 0.2
Burley. ... 11| 27°3| 32.3| 28.8| 45.6) 55.9| 64.3| 72.5| 69.0| 59.5| 48.4] 380 2.7 4832
Caldwell . 24] 28.7] 35.4] 43.2| 50.5( 57.4( 65.3( 73.1| 68.8] 60.7| 50.3| 39.5| 30.7 50.3
Emmett... 22] 20.3| 35.3] 44.0| 51.5) 58.8) 67.0| 75.1| 72.6] 63.3| 52.2] 40.8| 30.2| 624
Fort Hall.. 21.2] 28.6] 36.2| 44. 4| 563.4) 61.8| 00 9| 66.4| 57.0] 46.4] 35.0[ 23.4 5.3
Olonns Ferry.... 27.7| 35.8| 44.0| 50.7| 58.9| 69.0| 78.5| 74.8| 625 9.8 30.3 287 bLE
in 24.20 29.2( 39.0] 48.7| 55.2| 63.3| 71.4] 68.5] 58.8) 48.1| 37.4| 25.7 4.3
ldahao 19.6| 23.4] 33.8| 44.4| 53.0| 80. 5| 68,5/ 66.5 56.8| 450 43.5 22.2] 44.0
Mackay...... 17.2 20.9| 31.0] 41.8| 51.0{, 50.4| 67.2( 64. 55.3] 44.6] 310/ 10.6 21
Milner Dam.... 27.1| 31,0 39.8] 47.0| 55.0| 61.7| 70.0{ 69.5] €0.4| 48.8|137.8| 26.4 47.9
Oakley. ... as| 28.0| 31.8| 387 46.2| 53.9| 62.4| 70.7| 60.2| s0.4| 49.2) 388 2.7 482
Rupert.......-.. 2| 25,5 30.7| 386 48 0| 54.7) 61.9) 70.0| 67.7| 58.1| 48.4| 37.7| 26.5| 474
Twin Falls...... 2| 27,8 32.4| 30.5| 47.2| 509| 62.4) 70.6| 67.0| 20| 483 380 29| 4.9
Mean. ..o.ooen 25.7| 26.2| 31.5 an' 474 .su|su 71.7| 58.9 so.sl 487 no' m.zl $.3

t Mean of Burley and Rupert.

At Ashton the average date of the last killing frost in the spring is %
June 7 and that of the first killing frost in the fall is September 11.
At Bliss the dates are May 10 and October 4. July is the month of @
maximum temperature, the mean for that month ranging from 71° at
the lower altitudes to 63° at the higher altitudes on the plain. January
is generally the month of minimum temperature, with a range in the
mean temperature [rom 28° to 18° at different stations on the plain.

Like other continental interior areas of fairly high altitude, the
Snake River Plain has a large daily range of temperature. The dif-
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Figure 2.—Average montlly precipitation og the Snake River Plain, Idahg,
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The genera] distribution of the Precipitation is shown in figure 1.
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to about 6 feet, according to the

The accompanying tables

—sords of gvaporation 1 from
gtations in the region, pnnclpa.l
g from reservoirs. Some are rec

. from pans ©

t,her Bureau.

Mean monthl
y and annual
nu pr ndpttalwn, in inches, al slalions in lhe Snake pf
from less than 3 feet

lain and iributary areas, 1891-1927

S
atlon e es
ord |780.| Feb,| Mar.| Apr. rang
A pr.|May|Junc|July |Aug.| Bept.| Oct. | Nov. | Dee, ,z thn and type of the evapor ation pan.
AIBIOR oo N s [P R oW total evnporatlon——that is, the sum of the measured loss plus
143 37 o -09] 0.64) 0.401 0.71) 1.58 : ﬂm all.
% T ettt e . TEROME
- 69| . f 040 .64 B4 : " \ " . .
L4 1.:'% 1% 6 1 g o B Frag mentary records of evaporat.lon during 1916 are available for
L1z e %0 S04 <, o Ll -8 eome, in Jerome County. Beginning in 1917 records were obt_,amed
80 48 184 TS - I 103 o e s standard class A Weather Bureau land pan in sn irrigated
Lo &3 % - e 3:3 112 -8 3 ) e.gm.ss pasture in the vicinity of Jerome, in sec. 18, T.88, R. 17 E.
3 v . . N . o7 -8 1
l-g .77 }.m ;,';}, jg -z‘l‘ .79 1.12 18l 1 emendmn.
it b 8 2 s 1o 125 1) Evaporalion data al Jerome, 1916-27
Losl e 103 2 1.00 3§? L5 13 Ll o {Alttude 3,780 foet, From records of North Slde Ganal Co., Jerome}
H 45 -18 .32 .40 .95 20 I
LB 3.1 a1 8- o4 (M % -3 Evaporstion (Inches)
38 .5yl 49 - e+ L~ 154 18
r .76 .B5 113 b I I+ I .83
Richfeld 2._..C - - R o w e e Mosnslt | precyl- | Lendpan | puaz
8hashone. ... 104 .82 1.09 I TIIRE| T1 Ry ture ety | SiwLS  juateessauars,
Spencer. 117] "85 68 54| .8 78 116 83 B isrmeter, | goatin
Springfinld 164/ 1.38 100 24 .11 70| .98 17) 1L top Du: in
8 81 148/ .80 1.68 1. 03| 0.4 with ground
Twin Palls.. - M+ R - B o, .47 87 113 .76 16H ¢
Wendell . 2 Lol g4l .9 .78| .46 1.10( 1.16 -85 10, e M e (I
--------- 18] 1.46! 115 se' -9 Al C26l 70l 93 18] 1L
Average ‘ e, i K 26 | 6l 119 BUMNTY . e S 60.4 0.01 5.60 5,30
"""" | 119 Los| 01| 104 K - &9 * 7.0 498
l x.ool ””' "°5| LA S et smber .. 9.8 100 507 3.36
The stream run-off reflects i I T u OF BYCTARB...cnnsmen s ense T 0.6 a 25.62 181t
precipitation from year :)c in o genoral way the fuctustions ST —————
probably in part because year, but the relation is not definite} Evapora (gm:gﬁ:{)
is not always an index tOP re: ipitation at the stations within the valley m‘ane;tr Precip!: rr&r:‘ g\eg eyl Ml
nera-
which the stream run-off ?semplmuon on the headwater areas, from &8 (lnches) | olass A ToRS! | Ground |ineroenty
generally takes the f principally supplied. The precipitation b TS build- | surface
Wubrsiy. atid nt th lc:nln; of snow during December, January, ang e ]
and even 'April T}:e igher altitudes often also in November, M'a. h 1 P 2.2 2.43 w3
inches to sever;;l feet y5idoeeyd d.urmg the winter ranges fr(;m R ———— 4 (- 51|
R e e e or more at different places and in different s T pe———————— 743 4 8
at the lower aItitudesdur%g warm weather in the winter, particularjJ Bctober.. LI . ; % 20
during May, June, and J 1e deep snows in the high mountains melt —wa|_ew| wo
supply that i’s us d’f o5 .uly. anc.l then form the source of the watef] 46.7 0.82 .15
L lsde mitnptald st bk &3 x| o
n re idi : ’ >
fot, e soir wi:f:?i h};nndlt.y at Pocatello averages about 50 percent] .8 42 017
mer and 70 to 80 aily range from 25 to 60 percent during the sum- : R S %1 % %
Perceﬂt durmg the winter. The average w’ind i = s sl SR NrE %gg g L!,'Il\
.................. .4 7.05 47.63
L ]

velocit i i
ity at Pocatello is 8.8 miles an hour, and the recorded maximum

58 miles an hour :
VFor full it
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Evaporalion date al Jerome, 1916—27—Continued

| A AR s

ey -y

Evapora- Wind velneit
u{,’: (miles s montﬁ)
Mean air from U. B
Month tempers- | Precipl- | Weather =
ture tation Bureau Top of
(°F.) | (incbes) | classA [ 20foot | Ground
pan buaild- surface
(ioches) ing
20.9 0.39 0.52 5,925
n7 1.47 .45 6,198
38.6 L2t 1.65 6, 625
50.0 .00 509 6,382
59.0 .05 7.50 6, 730 2
66.0 .00 10. 51 4,300 1;
7_7 .00 0.37 4, R0S @
72.9 .00 0.64 4, 604 1,
B2.4 .70 5.35 5,383 2, 081
2.6 .02 1.89 it T e
35.8 .97 1L09
51.1 6.40 53,08
4.7 0.48 0.87
38.8 .88 2.85
4.3 1.15 4.31
54.8 .00 6.34
63.8 44 8.97
74.9 .05 9.90
70.5 .28 0.42
6.8 .48 273
48.2 L8l .83
5.6 5.37 41.82
4.3 1.16 3.06
55. 4 3.16 4.88 .
A5, 0 A0 6.29 |.
72.0 .03 Tk
70.9 .08 5.02 |.
5.8 .06 2.81 |.
52.2 03 161
50.3 4.96 32.08
42.6 1.64 3.80
5.1 T4 6.63
67.0 .87 6.65
70.8 .05 6. 51
71.8 1.07 an
61.6 .01 2.05 |.
&1 34 175
60.1 472 31.85
47.1 1.35 3.72
50.4 1.30 6.51
0.2 1,03 6 50
74.4 .08 9.79 |.
70.1 .27 7.64
63 4 1.37 576 |.
47.2 2.02 3.10
00.0 7.42 43.02
47.3 0.03 5.69
61,6 W15 10.08 |.
65.8 .20 19,02
y 73.8 .00 9.5 |.
August. ... & 71.0 .00 B.28 |.
F L T A SR P AR A 63.5 .02 4.98
Total Or BVErBEe. cucvvvcrncnnnnn 63.8 .40 47.50

! Partly estimated.

GARE ) verage evaporalion ol

3

"~

Evaporation

Month

GEOGRAPHY 15
dala al Jerome, 19162 7—Continued
Wind velocit
Evag:n— (miles a monlg) %
from U. 8, ean
togrs | Fatet | Wner'| T e
';u;‘a (inches) cl:;:nx oot | Ground | (percent
e pan build- | surface
(loches) Ing
.3 0.70 7.87
%. 8 .41 B.64 |-
7 1.17 7.12
60.4 .35 4.16
7.8 2.63 7.7
50.4 0.19 1.39
70.4 .03 6. 87
76.0 .62 8.56
7.5 .15 B.B2
56.2 .M 7.43 |-
5.8 .25 4.8
B4.5 1.18 40. 90
6884 0.Cc2
74 2 .00
70.8 .05
50.0 L4
671.5 .48

Jerome, 1917-

27 from U. S. Wealher Bureau class A

evaporalion pan

[Records from North Side Canal Co., Jerome)]

Wind velocity
(miles a month)
Relative [ Meao reclpl- | Evapors-
bumid- | temper- Pmlo‘:: o ik
= .“ug'; (inches) | (Inches) sbove | Qround
tpacats} 5. ground surfaco
surface

2.7 0.90 0.52
"""""""""" ?; 32.2 1.06 .56
"""" 67 383 .65 2.15
""" 57 47.2 1.03 4.26
47 504 N 6 90
5 5.7 A5 7.98
47 73.7 .18 8 80
""" 47 70.5 .32 7.07
""" 57 60.1 .40 445
""" 80 49.8 .95 2.44
60 33,5 1.01 1.25
""" 72 280 K] .70
&0 49.0 8.86 47.00

.Evaporation and trans

) ation district, near Caldwell, in Canyon County.
ggégllvunized-iron tank 4 feet square an
'ign the ground in a swamp and surroun

PIONEER IERIGATION DISTRICT
piration data are available for the Pioneer

Pan A was &
d 3 feet deep, set about 2 feet
ded by water from 0.3 to 0.4



GEOURAPHY 17

Evaporalion al Milner 1
[Altitude 4,200 feot. From records of Twin Falls Canal Co.]

to
surrounding swamp, maintain conditions similay to those ip 4N
Pan B was of the sg di . Vioan” | Precipis. | Evaporation (inches) | wing
ground ab .me mnenslons ag pan A, T tempera- tion movement
out 2.8 feet, in a water-] 3 Was set in ture (Inches) Floating | P¢f mooth
0 the same leve] g th’ aler-logged area, and wag filled wit (°F) Land ey (mlles)
strips of blue @ surrounding ground. Jp the pan h
\ue grass about 8 inches wide. with ‘a0 were plap 45.0 1.02 453 4.02 2,790
of bare soil, Th @, with intervening g 52.0 214 604 570 2,940
. e water level in th, .- 'ening 8-inch g 6.8 .40 8.48 . 1,832
feet below the surface b © PAD was maintained from | 5 7.7 .00 10 60 9.20 1,631
beneath, so that it Y means _°f Pipes that supplied the 28 92 3 58 120
g 1t rose in the soil from be] Water 1.2 .48 3.71 Nt 1, 560
conditions in water-.] OW, as under ordj 42.2 1.08 T el 2124
Paa C r-logged areas, hary 7.0 6.3 8,37 1.2 1,803
Was a stan ] 7 s
4 feet in diamete da.rd_ Weather Bureau class A evaporati 4.1 0.99 ) L A
Planks resting o cpn L0 2¢hes deep, set on a platform of 5. £ P08 A1 N~ T
esting on the ground, T 0 2- by 4.ing w1l ie| B 4% i
E ; ; 67. . . . 230
vaporalion and transpiralion in the Pioneer srrs, alion distrs s ga.i : E:EE ...... moc . 9’2.1
Cddmu’ Boise Vaﬂay, Idaho 'u rict, 4 miles 8outheast ! i’ l.‘:'.Im.u.l OF BVEIBEB- oo eama :: ........ 51':! I:M T -;JEL_ ;l ------- i: ;;;
e [Alticude 2,270 foat] Puriog several of the months shown in the table the Iake-pan results at this station are higher then tha
D reaults, owlng to some undetermined canse.  The land-pan results are belleved to be more rellable
ch pnr{ud.s then those [rom the lake pan. During the perfod f[rom Dec. 1, 1927, to Mar. 17, 1928,

’ M Evaporation and trans. . land pan waes (rozen and recelyed precipitation of 1.85 lnches, mostly In the form of snow. Whean the
va

s Flntlo gmow and los had melted, on Mar, 17, 1028, the amount of water remalning In the pan indicated a total eva
% nm‘:-‘:- Pr%ﬂn" lnchasl)l R ntlon sImsI:|1 Dec. 1, 1927, 0o 0.71 [nch. This result may have been aflected by snow blown lo or out of EI:
CF) | Unche) wmbrviay STERLING

\\ Pan A

. Records of evaporation were obtained at Sterling, in sec. 33, T.
48, R. 32 E,, adjacent to the American Falls Reservoir, in Bingham

73.0

73.8 y 8.01 &

&2 &y 13.00 County. The land pan was a standard United States Weather

54.0 14 3 Bureau class A evaporation pan resting on a frame of 2- by 4-inch
______________ M. . WD ¥ .

AN e 6.7 B am planks fully exposed to sun and wind and surrounded by bare ground.
PR = The lake pan was 4 feet in diameter and was placed on a small raft
june. 87 ) ‘o 400 «n$] chained within a ldrger raft near the west shore of the American Falls
Augusi- n 00 892 ) szil R i Sterli

2] 00 5.80 eservolr near Sterling,
Cehapmber 72 0 e 6.37 B
PRt RIS 3 ':; 7.80 %a’é’ Sl0 Evaporaltion al Slerling !
The perlod........___ —_— ¢ 2.99 214 ;g '
.............. — Ty B e J [Alitude 4,400 feet]
! Bteward, W, 0., and Cqo : . 68 an
swemped ¥ fio, M. H, E Mean Precipita- | Evaporation (loches)
1090, pedareas |n the Ploneer Irrigation dj:t’:fgff!’i'}f‘sf"‘?:f%ﬁ’:oshow the comparative evg : Month lum:n— tlo]:t
' mation unpyublfsheq ,,m'wo?fm_ ture (° F.) | (Joches) | Lapd pao | Lake pan
MILNER i
Recor . 3 0.2 180 208 Lk ansewions
Falls ¢ ds of ¢vaporation have been obtained : 61.8 .28 10.95 7.78
%8 County, in sec. 29, T. 108, R, 3) B prr. SADer, in Twin wi| sl wE) 3B
point is a s A% 5 o A - The lan : 852 143 6 65 ']
el tandard class A Weather Bureau pan s d pan at this i1 o L L
ivated soil. The lake pg urrounded by bare 8.0 142 31,00 32.04
deep, floated . 3% PAn 1s 4 feet in dinmeter ang 10
' on a raft in Milner Lake inches 57.0 .78 9,90 7.37
' CH{ T
. 8.0 13 6.57 4.76
45.8 A7 2.40 158
l 58.8 1.93 41.93 30,10
“‘ Newell, T, R, Segregation of wnter resources, American Fnlls Basin and Americin Falls Heservoir:
PEnbdihined popits. b Committon of Nine. Waler Dstriet 36 1047-28
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AMERICAN FALLS AND MICHAUD

Records of evaporation were obtained i
_ ) at American F
M:f:haud, in Power County. The pans at both places are :;Ua

Evaporation at American Falls and Michaud 1
[Altitude 4,400 fect)

Mean Amerlcan Falls Michayg
Month u'?u‘::"' Precipi
recipita- Eva . i Y
CF) tion ton - | Frocipita- | Ev
(Inches) (Inches) (Inches) |
s ]
57.0 1.49 9.50
68 g .63 11,48 "58
8.2 .25 1104 .39
580 .21 7.12 ]
45.8 .50 2.60 3
8.8 3.08 L7 2.47

! Newell, T. R., Segregstion of water r
Unpublished rep(s. Lo Committea of Nlns.m\?v'lgg Dfs'frﬂ??, IFB":’!I!—SZSP.‘HIH 204 Amerioin Falls &

MUD LAKE REGION

EvnPorution and transpiration records have been obtained at
Ln.l_ce, in Jefferson County, and are included in the report on
region,!

SUMMARY OF EVAPORATION LOSSEsS b

It is well @om that evaporation as measured by land pnnsb
even by floating lake pans is greater than the evaporation from lar
water surfaces.? In the following table the figures for the open-wa
m?nths are busec! on measured evaporation from the lake pans
Mxlr_ler and Arr.lenca.n Falls, multiplied by a coefficient of 90 per
to give reservoir evaporation losses, and those for the winter mon
on the Jerome records for evaporation from ice and snow surfaces;
Computed average evaporalion and loss frion_z large water surfaces in the Snake R

plain
[+ indicates gain)

Evapora | Precipita-| Net galn PO \
Moath _tion tion or loss Month E‘:?r?:f = l‘n(l"x.,“uw X\o:‘ I
(inches) | (inches) | (inches) (inches) | (inches) | (i
Japnuary._ __ 0.52 119
........ 3 . 1 X -4
;‘;::_;%ury K g ?g 1 3? -{; ;2 gengebr'u ber. 2.' '?:: :g(ll -1
AL : -1 ctober. 1 -L
:.r;l. 4.39 104 —3.32 || November. .23:;' :Jo? =
Jhy.. & ;g L. 3? —zgg | Decewnber 70 104 +
............. _ - | D b f) A b 1a)
Yo 6.8 w| -7z “as| es| -m

] g

- Stearns, IT. T, Brysn, L. L., and Crandall, L., Geology and water resources of the Muil Lake r
Tdahor U 8 Qeal Survey Water-Supplyv Pnper 818 (i press),

VAm S il Fie Trans vl B0, v Peg yuns
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OF EVAPORATION AND TRANSPIRATION ON PRECIPITATION AND STREAM
_nﬂGT FLOW

l'n.rgo amount of water lost by evaporation f'mm 1'eservoirs'and
d and evaporated from the irrigated land is not necfassanly a
5ss of water to the region. It has lpug been recogmze(.i that
‘amoto from the ocean receive a considerable part of their pre-
jon from water lost by evaporation fr9m the l&!}d.a On a.cc(_n.mt
“topography of the Snake River drainage basin the prevailing
fand southwest winds carry a part of the m01st.;ure that is evap-
' on the Snake River Plain to the mountainous headwater
' the cast side of the basin, There., on account of the_ gf'eut.er
de, the moisture of the ascending winds is in part precipitated
ay reappear as stream flow.

TREE RINGS IN RELATION TO CLIMATE

“Seriod for which records of precipitation, stream flow, apd other
ons are available in the Snake River Plain is relatively 80
ahat a study was made of tree rings in an endeavor to obt..a.x_n
6a of climatic conditions prior to 1868, when records of precipi-
‘were first started in Idaho. 1
e carcful studies of tree rings in their relation to climate made by
lass ¢ have demonstrated that, although there are many factors
ch tend to affect the formation of these rings, pIBCIDItath has so
ominant an influence that it is safe to assume that tree rings form

’ pproximate measure of the rainfell. He finds a 70 percent corre-

dence between tree-ring growth and rainfall in a dry cli{nat,e, and
uch closer agreement if the degree of conservation of moisture can
ken into account. Although data from a considerable number
in a given region greatly increase the accuracy of the con-
ons by permitting allowance for variable factors, Douglass’ work
nstrates that study of even a single tree gives results of con-
rable reliability provided it grows fast enough.®
e only native tree that has a wide distribution over the Snake
Plain is the juniper, which occurs generzally wherever the annual
ipitation exceeds 13 to 14 inches. This is somewhat unfmrtur.mte
8 present connection, as Douglass ® found that in Arizona juniper
less satisfactory than some other kinds of trees, particularly

dow pine. The native junipers in Idaho usually do not live to be

re than 150 to 200 years old, especially where rooted in soil; if
ted largely in lava rock they have a longer life, smaller annual
, width, more heartwood, and less tendency to decay. Several

+ 8. 8., Climatic laws, 1924,

ass, A, E..:Iir:fll.ic :ygluna.ud trea growth: Carneglio Tost, Washingtoo Pub, 239, 1019,

lass, A. E., A method of estimiating ralafall by the growth of trees, in [untington, Ellsworth, The

factor as illustrated (n arid America Carnogie [ost. Washingtoo Pub. 192, p. 100, 1914,

835, A, E., Some aspects of tho uss of the annual rings of trees in climatic study: Smithsonian
Ana Nepe, 1922, . 23
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specimens were found that ranged from 350 to GO0 years old 4
onc, in the Fificld Basin, grew for 1,600 years before finally fa i

victim to a farmer’s need for fuel. Several pines from 300 tq
years old were found near the edge of the valley, where the plf
merge intp the adjacent foothills. 4

In all 20 specimens were cut from different trees scattered ove

Snake River Plain. (See pl. 8.) Pertinent data regarding
specimens follows:

1. Craters of the Moon. Limber pine. Taken from Craters of the )
National Monument, Idaho. Cut by Harold T. Stearns in 1926. Tres dif
when specimen taken, having been killed by lightning about 2 years bef}
Needles still hung from the branches. Grew in a crack at the edge of a ref
lava flow where there would be a tendency for a little water to accumulate bufl
snow to linger. The rock is so permeable that rain and melting snow would
away rapidly. J

2. Massacre Rocks. Juniper. Taken 10 miles west of American Falls, Ida}
on the porth side of the Snake River, near the place commonly known as
sacre Rocks.” Cut by Harold T. Stearns and W. G. Steward in the fall of &
from a living tree. Grew on a high lava bluff overlooking the river. The 14}
is partly covered with blow sand, and many juniper trees are growing héf
Moisture is retained in the blow sand, which fills the lava cracks, for long®
periods than it would remain, where not so much fine sand or soil is presed§
Center of tree decayed.

3. Black Lava. Westernjuniper. Taken from a point about 12 miles southwestt

of Idaho Falls, Idaho, in the Fifield Basin area. Cut by Steve Krolik fronf)
living tree and hauled to his ranch in the NEY NEY sec. 26, T. 2 N,, R. 36 E., In}
the winter of 1927 or 1928. Specimen cut from tree by W. G. Steward in
spring of 1929. Conditione surrounding the place where this trec stood are not}
known except that it was cut on the bare Java beds. -

4, Fifield. Western juniper. Taken from the bare lava beds about 15 milegd
southwest of Idaho Fallg, Idaho, in the Fifield Basin area. Cut by Steve K
from a living tree and hauled to his ranch, in the winter of 1928. Speci
sawed from tree by Harold T. Stearns, W. G. Steward, and H. G. Haight in
spring of 1929. Grew in a crack at the margin of & lava ridge. By far
oldest and best specimen of juniper known to have been taken in Idaho.

5. Woodville. Western junipcr.
Falls, Idaho, in the Fifield Basin area. Cut by Steve Krolik from a dead tree and
hauled to his ranch in the winter of 1927 or 1928. Specimen taken from tree b
W. G. Steward in the spring of 1929. Conditions surrounding the place wherg!
this tree stood are not known except that it waa cut on the bare lava beds.

6. Wapil. Westernjuniper. Taken 20 milesdue weat of American Falls, Idaho..
Cut by W. G. Steward and H. G. Haight in October 1931 from a living tmﬁ
Grew at foot of lava ridge and approximately at central western edge of & gmv‘éi
of junipers estimated to cover 160 acres. Would receive bencfit of drifted snows
Lava very broken and permeable. Scepage would carry any rain or melting’
snow away rapidly. Center of tree decayed.

7. Wapi II. Western juniper. Taken 20 miles west of American Falls, Idaho.
Cut by W. G. Steward and H. G. Haight in October 1931 from a living tree. This

tree grew about 150 feet weat of Wapi I, farther from the foot of the ridge. Center
of tree decayed. y

B. Wapi II. Western juniper. Unpolished.

«. W-G'

B8 ") ot encircles this grove.

F 983, Minidoka. Western juniper.

“Hightly decayed at center.

21
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juni i i Falls, Idaho.
Western juniper. Taken 20 miles west of American 5,
Steward and H. G. Haight in October 1931 from & living tree.
] tood 200 feet southwest of Wapi I, farther from the foot of the h_xgh
b Conditions same as described under Wapi Id
i i t, a few posts ha
decayed. At the time these specimens were cut,
ot from this grove by nearby dry-farmers. Late in the fall of 1832 most
X ' 1.
in thia grove had been taken for fue
A tlw;; “émha.m Canyon. Mountain mahogany. Taken 4 miles weal of Almo,
'lt'ig ;-,alle.d locally “Graham Canyon.” Cut by W. G. Ste'vnfd and H. G.
L November 1931 from living trces. Grew on & st_eep h.llh{lde of de,c?m-
e ‘:k with a slope to the southwest. Would retain little moisture. Rings
e:: gpecimens could not be counted or meagured, ex;ept for short discon-
i f an overlapping or blurred growth.

penods. < Taken 24 miles west of American Falls, Ic!a!:o.
Larsen in December 1831 from a living
of juniper trees on silt-covered lava

8 wapi 111

r of tree

y Viggo Christoferson and Lars
'’ “Grew in the center of a ;m‘:ll gr%ve
b7 by & hi va ridge.
: “h:tn:::s ;’hi;l:f:e(!ral{en insGrsham Canyon 4 miles west of Almo, Idaho. Cut
b G. Haight and H. G. Haight, Jr.,in October 1932 from & liv.ing tree.h Grew ;:;
‘uthweat slope of & steep hillside of decomposed rocl‘:. This slope dexgﬁin
o hot summer sun, and little moisture would be retained. Rain and melting

n off rapidly.
i , 7 geoduxl: (I;:e‘ei:.u bawr:ebern juzipez. Taken on the south rim of Cedar Creek, 2
0 . below Cedar Creek dam and about 8 miles southwest of Rme\‘vorth, .Ida.ho.
leh Cut by H. G. Haight and ?;elfla t'l";:a.r:me tIlI]a.:E::; Ln!
iving tree. Grew on a rock shelf eet below e
the rib:xro: ggezd?:gr:el: Cagyon, which is about 200 feet deep at this point.d Paluuy
rotected and subject to some snowdrilt. Othen.;vxse in a clec{dedl);x ry loca-
tion. The only tree for miles around except those in the bottom of the canyon.
¥ 16. San Jacinto I. Juniper. Taken 14 miles sou_thea.st of -Snn Jacinto, l\;;vr., on
Trout Creek. Cut by H. G. Haight and H. G. Haight, Jr., in Qctober 1: rom
aliving tree. Decayed at center. Grew on the f.op of a ‘h.lg!I rockT); ri geel ov::;
l(;oking Trout Creek. A large number of junipers in this vicinity. o ;ee [ _eciw
'('pm the decidedly unfavorable l%catiog.teNo p!tct;eto collect or hold precip
ercy of the winds an mperature. ’

SQ;{LE ‘:S‘:ms t.'l:::ll::.:: II.y Juniper. Taken 14 miles south.east of Sa_.n Ja.cm;o, I;Ige;z,
o Trout Creek. Cut by H. G. Haight and H' G. Haight, Jr,, in %cto fe\' A ”

is tree killed by fire and dccayeg at ;ent/e:(.) xGr(:w on the steep side of a rocky

outheast of San Jacin A )

‘ullcsh ;‘;‘:‘U}i?g;eifif Juniper. Taken 14 miles goutheast of San Ju]:.m.t.o, I:Iev.
Cut by H. G. Haight and H. G. Haight, Jr., in October 1932. from _ad wmgst:::i
Slightly decayed at the center. Grew in & pass between two 'hlgher &1\ gest oo
gpart from the other trees. About three-quarters of & mile southwest 0
h‘;i!;‘.mBL;l?d éﬁge brush. Taken about 8 milf:s northwest of Bliss, le_a.ho,hnet:)r
the Elmore County line. Cut by H. G. Haightin October 1932froma wtl,ﬁgednf] 1-
About 104 years old. This is one of several samples that have been gathered o
study in the future.

20. Blue Lakes alcove.
Idaho, on the north side of Snake

Western juniper. Taken 5 miles north of Twin Falls,
River Canyon and the south side of the Blue
Lakes Cove. Cut by H. G. Haight and Stella Perrine Haigt;t 1nt0¢;bobl:r 1!1:;2
g 1 large shelf 60 [ce ow the
fro living tree. Decayed at center. Grew on & i
ma‘;:\ :in?of %he Snake River Canyon and on & sharp nose of rim rock that projects
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.“i o River at Moran, above irrigation diversions, for years of
e records. The precipitation and run-off trends ave in sub-
il  pgreement. The precipitation record and the mean ring-
ord both show a general downward trend from 1870 to date,
.;’i the two records do not always show the same relation between
it decades
ng to the mean ring-width diagram (pl. 8), the decade
0 wes less favorable than any similar period during the last
s, although many of the individual tree diagrams (pl. 8) show
t less favorable than that of 1920-30.

SOIL

N ,f half 2 million acres of the Snake River Plain consists of bare,
and fissured lava with practically no soil covering, and a still
rea consists of lava with a scant covering of wind-blown soil
ges in depth from only a few inches to a foot. Considerable
s of the region, however, are underlain by soils of good depth,
: plnces 6 to 8 feet.
; ‘sod that covers the lava plain between the river and the
i sins on the north is a fine loess, consisting essentially of minute
Bhles of quartz with slight amounts of calcium carbonate as a
ting material. The loess originated chiefly as dust blown by the
ing westerly winds from the laoke beds to the west, but some of
st was derived from the alluvium of tributary streams and from
icejectn. Ttsslow rate of accumulation is indicated by the fact
e most recent lava flows in the region, probably not less than
) years old, are still free of soil. Only the cracks in their surface
evidence of some desposits of wind-blown material.
;rule the soils in the region are fertile and are very productive
purigated. Several studies of the soils in the region have been
ad.’
g the borders of the plain, near the mouths of tributary streams,
long the Snake River, occur extensive gravel deposits which yield
derable road-surfacing material and gravel for concrete. In this
particularly in the section of the main river channel from Black-
the mouth of the Big Wood River, near Bliss, appreciable

l, 1. C.,, Geology and water resources of Lthe Bnake River Plains of Idaho: U. 8. Geol. Burvey Bull,
186-137, 1002,

on, W. E,, Soll survey of the Blackfool area, [dabo: U. 8. Dept. Agr., Dur. Solls, Fleid Operations,
0271041, 1904,

Y H. 0., and Peterson, P. P., Boll survey of the Portoeuf area, Idaho: Idem, 1018, pp. 1-52, 1921,

A, F. 0., Baldwin, Mark, Kern, A. J., sud McDole, G. R., Boil survey of Min!doka area, Idaho:
PP, B59-902, 1028,

i, Mark, and Youngs, F. 0., Soll survey of the Twin Falls area, Idaho: Idem, 1921, pp. 1367-1304,

d, G. R, Geography, geology, and mineral resources of the Fort Hall Indian Reservation, Idaho:
Burvey Bull. 713, p. 118, 1920,

0, E. N, apd Thompson, J. A., Boll survey of the Jerorue area, Idsbho: U. B. Dept. Agr., Bur,
a0 80d Soils, ser, 1927, no. 16.

" B880—1ag —A
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quantities of gold are found, and extensive placer-mining operatj 8
were carried on in former years. The gold is so fine, however, tha{g
recovery proved difficult, and the placers were abandoned. In BoaT
years, however, attempts to obtain gold from these placers have pd
renewed. Above American Falls the irrigated lands on both sideg}
the river have soils that are mainly of alluvial origin, .

South of the Snake River, from a point near Pocatello to & poif
beyond King Hill, occur extensive lake beds, in places more than 1,0
feet thick. Except in a few favorable localities the benches undg
lain by these lake beds are not readily susceptible of irrigation becayd
of their topography and height above the river.

Residual soils formed by the decay of the underlying rocks occur §
some extent in the mountains bordering the Snake River Plain, ¢
the basalt that underlies most of the plain is relatively so recent}
origin that it has not disintegrated sufficiently to make any appreciah)
contribution to the soils of the region. The basalt eroded from
Snake River Canyon has contributed only in minor degree to (§
alluvial deposits along the river except at the downstream sides @
former lava dams as in Hagerman Valley or near King Hill.

In a few areas shifting material consisting mostly of quartz saf]
forms the surface soil. Most prominent is the sand-dune area. betwedd
the Birch Creek Sink and the Big Bend Ridge. In this area migratin®
sand hills attain heights of 100 feet or more and cover many squarg
miles. From Wendell southward to the Snake River Canyon. the sollf
is mainly silt or fine sand, on the whole well adapted to cultivatiofy
under irrigation. There are small areas of shif ting “blow sand”, not 8§
adapted. Similar areas of blow sand occur locally in other areaf)
From King Hill eastward isolated sandy knolls rise 10 feet or morg
above the plain and support a sufficient cover of vegetation to preven|
shifting of the sand. )

CROPS8 AND VEGETATION

Irrigated lands on the Snake River Plain produce a wide range of
diversified crops common to the intermountain region, among which8
the staples are alfalfa and other hay crops, wheat, oats, barley, pa}
tatoes, corn, beans, sugar beets, garden vegetables, and some tree anl
bush fruits. The largest acreage is in alfalfa. Of the principal cropf
potatoes have yielded the highest average acre value. Much of thi
hay and grain crop is used locally for stock feed. Crops entering intdj
interstate commerce include potatoes, onions, beans, clover, small
grains, alfalfa seed, peas, and head lettuce. Along the borders of thi}i
plain and in the tributary valleys up to the zone where frosts are likel 1
to occur in any month of ‘the year, irrigated areas are devoted largelys
to the growing of alfalfa, native grasses, small grains, and garden’
vegetables. 2

' GEOLOGY AND WATER-BEARING PROPERTIES OF THE ROCKS 2§

8. (ch of the uncultivated area of the plain supports considerable

:ve vegetation, some of which is valuable for grazing. Sage-
h (Artemisia tridentaia) predominates :.md lends a d.usty-green hue
; a landscepe. At the lower limits of rainfall the moisture naturally
iable for plant growth is so little that pra.cmf:a.tl.ly desert condi-
sns prevail, and the natural growth includes transition flasert -ah?ubs,
yhich rabbitbrush is the most conspicuous. At the higher limits of

PR 011 o considerable undergrowth of grass is associated with the sage.

“tWhere the rainfall is from 15 to 25 inches & year the natural vege-

i Hﬂﬁgn consists principally of the Idaho and wheat bunch grass and
% ubs that furnish excellent spring, summer, and fall range.

Grain
aops, principally wheat, have been raised without irrigation on large
speas of this type.

%ﬁoLOGY AND WATER-BEARING PROPERTIES OF THE
T 3

ROCKS

- SUMMARY
i

#The Snake River Plain is commonly regarded as a structural de-
y ion that has been filled mainly by Pliocene and later bas?.lt and
ldridred volcanic rocks which are locally intermingled wit_h sediments.
Subsidence continued intermittently until Pleistocene time, so t}'mt
the older rocks filling the depression are down-warp.ed in varying
degree and locally broken by faults. The basalts covering the surface
of the plain are nearly all Pleistocene and RscePt and they are prac-
tically undisturbed. This great mass of volcanic rock, .a.bout 95 per-
cent of which is in the area described in this report, is termed the
“Snake River basalt.”® In numerous places on the borders of the
plain rhyolitic flows and pyroclastic and related rocl-:s emerge from
beneath the basalt, Locally there is evidence that similar rocks ex-
tend well under the plain. Estimates as to the age of the rhyolitic
Tocks by different authors and in different localities range from early
Pliocene to late Oligocene. This wide range in age assignment results
in part from inadequate data. It may well be, however, that expo-
sures in different parts of this large region, even though broz_a.dly similar
in lithology and stratigraphic relations, may record eruptions at ma-
terially different times. Beneath the Tertiary strata in the pearby
mountains lies & complex aggregate of sedimentary rocks of w.hml:_n the
oldest is generally of pre-Cambrian age, and the youngest is either
Carboniferous or Mesozoic. The youngest are extensively exposed
in the mountains bordering the plain. These rocks are locally inter-
bedded with and intruded by igneous rocks of several different kinds
and ages.

—-_——.-—_
" Russell, I 0., op, cit., p. 59.
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Volcanism and deformation have thus played dominant partg j
development of the present Snake River Plain, althoughlocally g
erosion by the Snake River and its tributaries, as in the Snake
Canyon, and wind action, as in the Mud Lake region, have had nq
able effects. These diverse processes, the results of which can gag
be evaluated in detail only in certain small areas, have, in a g
way, produced a great basin floored with relatively impermeable
and filled with & variety of materials, many of which are readily pe
ated by ground water. The many streams issuing from the mg)
tains and th% Snake River itself provide a large supply of water for
filling of the partly enclosed underground reservoir thus created, :
volcanic processes are inherently catastrophic, intermittent, and
regular, their results in this region have introduced many comp]
ties into the behavior of the ground water. Consequently, an

pecially thorough understanding of geologic details is required in ¢
nection with the study of problems of water supply. Over large

of the Snake River Plain the lack of stream incisions renders it i
possible to examine any but the most recently formed rocks, so
many local details are undecipherable. It so happens, however,
most such areas are of relatively small agricultural value, and
stretches of them are unsuited for cultivation of any kind, so that t
incompleteness of knowledge in regard to them is of comparativ
minor economic importance. '

The salient features of the geology of the Snake River Plain

shown in plate 4. This map is based primarily on data gathered b
H. T. Stearns during the present study and related investigatio
For areas not covered in the course of these studies, mainly along
mountain border, other data, principally in published reports of
United States Geological Survey and the Idaho Bureau of Mines an
Geology, have been utilized. The mapping of the northeastern
tion of the area shown in plate 4 is based on a geologic map of the Mud:
Lake region, one of the parts of the plain studied in especial de

to be published elsewhere.” The geology along the canyon of the Sn
River from & point below Blackfoot to King Hill was mapped in de
and those sections of the canyon along which the date obtained
too complex to be adequately portrayed in plate 4 are shown on
larger scale in plates 5 and 6. |

The first of the two following tables is intended to aid in grasping!

the outstanding features of the stratigraphy of the Snake River Plain
The second table summarizes the stratigraphy along the part of
canyon of the Snake River that was studied in detail.

[

* Stearns, H. T., Bryan, L. L.. and Crandall, Lynn, Oeclogy and water resources of the Mud
region, ldaho: U. 8. Oeol. Burvey Water-Supply Paper 818 (in press).

»
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PLAIN, IDAHO QEOQ
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| rl:?ﬁma:;l ?1 llm: l;:zerua]sled stitute falr aquifers. 4 ’ d (Sea pl. 9) On the upstream These hooches do pot con-
Unconformity.. ¥ sbeekel z side of this lava dam were de- taln water, The Burley
: Granite sod related porph . posited the Rurley Liake beds. Lake beds are in part per-
ETtaa which ot tby Challs | 2v e . Dol e eflle tbe Minidoka | meable, but water does not
J ot 30 situsted B4 roject and ars overlain by the | move through them fast
Mlocene(?). Intrusive rocks. volegnic rocks In Blaine | sny apprecisble effect " g-linidokn basalt enough to prevent dralnage
and Butte Couotles ond the ground water of . problems on the Minidoks
may be the sources of some Bnske River Plaln. project
ol the rbyolitic flows. e -

Xach formatlon along Snake River s upderlalo by a local eroslonal unconformity but superposition
tabls docs not necessarily mean superpasition in the field.
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Oeologic age

Plalst

Continoed.

King 8

Thick-
Formatlon ness General character Water-bearing charps
(feot) ¥
For'rg! l}lllkku, a3 eonda. and 8 flow.
e dikes are dense, narrow
and ghort, and the cone (s | Sulliven, Bliss, and o
composed of comminouted ba- 'I‘“"“zm’ Bpr|
saltic glass and hlack cinders, | fromt tx basalt. Tt i
leow suucl:.urn iwf tng::genm wl;‘.":’“g_uﬁ 4
glassy porphyritic lava charse-
Bliss voleanlcs. | 1004 farise ‘g" flow. Phepoccysts of clut:g It 0CCUTS Ry faeh
olivine and feldspar occur o & a.bl ‘i" 8bove the vy
lassy brown groundmass [ree °‘hn most plag
m pyroxens. 1t crops out st gven d',“!:nl’lnu
numerous places for 74 mlles ave their source
downstream In the Snake River n basalt,
Canyon below Malad Rliver.
—Local = 7
xcept where it fi
A decldedly porphyritic grayish- | clent ecanyon of g.
black pahoehos basalt contain- River It lies above thy
phenocrysts of fresh green of saturation, and
McKinney bs- ol vlm and long laths of phﬁ catlons polnt to &
salt 5004 clasa, It covers an extons small amount of g
t mnonhommwdduglmd water, evon In
gruonmnlgWoodlnd ocoup; baried]
Ivers between Bliss and King | ley. hhlsmtdm
of pmnelbnlty bt
adequate |nf 3
. An ollvine basalt occupylog a
W Brd i o burfed canyon of the Snake Tﬂi&:ﬁn{;h veryp
Springs = ba- | 1004 | RIVer north of tbe present ome m
¢ ::g':hall?’wer. It ia ln‘.::l& with | SPE mzher g DI"DCI
. . and open con! occur
between successive layers. stream to Riley Sp
Local. 1 T
A black hasalt containing feldspar, wory Dermoable bely
oliv'l.ne, and pyTosEHe. hll félls an g‘::inumnu;g‘o! ‘l,llw
anclent canyon of the Sopake -
Malad basalt. 400 River oorth of the present %ugeed Bmlnluly O
one. Sufficient soil rests on its wh.emr m"w ‘:‘o"m :
surface to mako good farm land. below the surface.
L, Too tightly loinud in
An extremely fine grained black
basalt in places very evenly ge""‘g ?&m&
Madson basalt. | 2004 !olnhd It A1)s a former canyon g cable. >
Adsony " either of Bnaks River or ?lx °p°g.;‘]' pe;m
Wood River ¢arved io the Biole. Madson, Sumd
; Hagerman lake beds. and Bliss Bpﬂw
Bugl even-&oddod clll:l.yn ":gd sﬁnd,
only partly conso! ., Near
theopoeearocal pobbiy o, | Treiaiively " mpen
a0 u et below the
there s & -foot bed ofllnmlgneg but pear P"“‘l “
asle o deposits ci
Aﬂﬂeb?dsrdh 1504 | northeastward into coarser sedi-
- ments, Between American
?t::l’ m& ng.wu'Bul_:.Qm sllo:(
nor Side of tl nake
River ephanitic gray pahoehoe | 18782 Springson the 59
about 10 fect thick is faterstrati. | Deld-Aberdeen tract,
fied with the sediments.

e ‘Ansphanitic biue pahochoe basalt it
0B anitic bine pahochoa -
with fresh green olivine pheno- P'irl::ab‘:)‘:«br“:ﬂ“ -
crysts. It dammed and dis- ration, [However, &

Cedar Butts ha laced the Snake River pear Lake Channel ,p,u.
e " | 200+ assacre Rocks and now forms | o8 CASEVR LD
L imposing cliffs slong the Snake water occurs In m
Rlvrar and Lnk: Ch.mi'ce]}ar ‘I’;.s P‘" or In generalab
guriace =u ris cons BDle . "
vpgat.auon.pm below the sur

and Blackfool, Idaho—Continued
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B .3 stratigraphic section of the rocks along the Snake River belween King Hill

one bed of clay 15 feet thick.
Allare tilted about 4°* NW.

Thick-
Formation (x,xmts) Qencral charscter Water-bearing charactaristics
50!
Blue and gray basait flows, gener-
ally contalning phenocrysts of
olivine and feldspar and cover-
ipg most of the Spake River
laio and forming 8 considerable
art of the Snake River Canyon. | These flows are valuabla
ow individual beds exceed 50 ulfers of southern Idaho.
feet in thickness. Thoy contain Almost withoat exception
Early uopdiffer- 5004 numerous ceves and are pre- water I8 found lo thom at
ontiated be- dominsntly pahoehoe. A lew different depths, depend-
salts. thin and local locss Ing upon the dapth to the
found [ntercalated o the urleu Intercalated or underlylng
The undifferentiated blnlt Impermeable beds.
shown lo plates 5 and 6 orl
nated chlefly from cones on t|
south side or the Snake River
and (o places Alls anclont triba-
tarles of the river,
Eroslooal unconformity.
Nearly level and partly consolf~
dated buff to white clay and sfit
beds which In most places con-
taln 8 gravel cap 20 fest thick
and In some places pebbly
lenses and sandy beds near the
. Along s considerable The udhmnury parts of the
of the Bpake River Canyon series are impermeable and
between Balmon Falls poomnlfu’:. but the Inter-
Hagerman lake 800 and Kiog HIll there s a thin cala basalt contalns
boeds. Intercalated basalt flow 200 feet water and gives rise to land-
below the top, or a basaltle tufl slides, segments of it llmu
hed &t about the same altitude. on the saturated clay
Noar tho mouth of Salmon Falls neath it during wet whdl.
Crook s bed of dlatoml|te 20 feet
thick occurs only a littls abave
the tuff bed. The lake
contain in places well-fossllized
bones of mammals and numer-
ous fresh-water shells.
Exteaslve outcrops of this basalt
ocour along the canyon walls be-
twoen Salmon Falls Creek snd
Blue Lakes, It is dark brown
but commonly has a greanlsh | A relatively poor water bear-
hue. Its color Is due largely to er. but numerous seaps
weatherlnghlng evnn in ld m l.r:'l“ uhmsd h:.r'::: it Ill;:
specimen - ation 8 on B0
Banbury | 300+ | guished by its Iron v stalns from | of the land above It. In
2 any younger basalts. beﬂmn some places it forms the
arc massive and contlouo basement of the great un-
Closely assoclated with it ls t‘ho dergronnd reservolr of t|
tufl of tha Rlvenlde Ferry cone. Bonake Rlnr Plaln.
At ope place & bed of pebbl
alluvlum contalalog fogsl)
camel bone was round Inter-
stratified with it.
| Unconformity—
P eta of ez all and Stnds geor
of clay, sllt, an
erally {n lenticular form and in | Contalns water ln small
Raft | =os e o || B Tenanos shove 1he
eather to & brown san orm
lake loam and are eroded into ﬂu.uufZ water table along the Boske
ed rolling hills except slong the Rliver.
Snnke River, where they form
u Lerrace,
B en basmita that_sbow, oo
Rockland ™ 8L Show_con- | permeable but has not besn
siderable weatherlog. Inter- sufl
Valley | 20 | Tijated with them (5 at Jeast | oo O

determine its water-bear-
ing value.
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the younger rocks of the plain, poorly permeable. Except
07 faults and other fractures, they appear everywhere to be unable

Thlck- :_.. water with sufficient readiness to ha.v? any f?“-teﬁa'l
Guologlo agsl  Formation | pems General cherscter Water-bearing ot ’ ‘g on problems of water supply in the Snake River Plain.
Massacre Rocks I3 a neck or leeder MIOC_ ¥ 22
ST o o ouniaAL CaAzACTIR
6 [ew Java Aows. The cindery - Ny 5 - L .
g el AN Ll A ¥ the mountains on both sides of the Snake River Plain there are
e D ooy il o2 | Too ot ang (MR quantities of lava and sssociated pyroclastic rocks, for the woss
Massacre el s ap hiated | bia pevmble sad 3 materially older and more silicic than the basaltic flows tha
T It contalos angular (mgmentsof | and Mary Fragy 3 st of the plain. Part of the rocks of this character north
underlylng older forma-| Springs (ssue frop erlie mo G P
oot papatiog has  grestly | baselt meenber, it plain belong to the Challis volcanics.® In most places tt;e
%:'ﬁ;ﬁr‘% aefiged bine b fpallis volcanics are dominantly latitic and a:ndezxtlfc, mttlin bassi;
base of the series Fﬁ;ﬂ;g ally abundant and considerable rhyoht:e high in the formation. b
Pllocens (1) [——Looal. . Wiiral places clastic beds composed dominantly of tuff are 8580 cu:.r A
Pliocenet). “’.‘;}E:E:.:;S 5&"?3371&3’:&”1’;‘55 ith the flows a.n.d locally make_ up & h}rge part ofl t.tl:l: im;:eat;;:;a = a.:
%EE:S“;TE s “?r?r(om:%: fiy: rocks o Mo c,ha.ra.c‘tfs . dmtmgu;sh‘led 0; o The small mass
o bolom cooiis o vod 41k Qtiend of Pate Oruek, i the Lo I Vo0 il e altitudaby
welded ‘obsldian tuff 321 fost e may have been brought to its present re atively The total
b e B g ltine. Most similar beds are beyond the area mapped. The
Eagle Rock tut, | asx [ 88 lithophysse; 'black ~com. 8ULng. 3. 4 1 th d feet and
minuted glass only partly cog- Bf{ciness of the formation is commonly several thousand
Sl prasyl kS0 8 erdenad dull Meally over a mile. Fossils from beds high in the sequence in Custer
Boe textire o tot thick, 1g 45d Lemhi Counties, according to unpublished studies by R. W.
Evidently sl down, i supid irown, indicate that the Challis volcanics here are of late Ohgcﬁcell:;e
: . : i i ith the
Ploions ro 1 s oo, forly Miocens age. This tentative assignment aosoreh Wt b0
Flesh colored to brown lacustrae : atigraphy and s::iruat:it_ure Ot.f the ::;rms. on in ) )
Neclylske | 100, | roworked tufls,  Bventy bedded | Relatively impermesbla mhi Counties and adjacent areas. ) )
< ﬁ;&kﬁﬂ?ﬂliﬁﬂmm“yﬁd‘:m s ‘ Along the borders of the Snake River Plain and in scattered ex-
b ' ithin its area, there are large quantities of dominantly
Red and black andesitic water- ures wi g e 3 bably younger
Pillar Falls mud Tonalagied with compact sah _ ic volcanic rocks, in part belonging to and in part probably young
Miooene (1) | "ggy HmACl k| and Soll- The top et Sochat i | Dl sleitly permmickiy n the Challis volcanics, which may for convenience be grouped a8
b, audeiving pedeste, | ] ocene (7) rhyolitic rocks and are thus shown on plate 4. Most
O ey e i T o 3 blogists who have described portions of the region have ]ll:)(;selyl
Shoshone Fall | o, | PLYT'E deSita; weathers plak: | Impermeable. il iiferred to these rocks as “rhyolite.” Some ha\:e apfiiec.spa” g
Ve ?&3{“{‘},“& el O fecionations as “Mount Bennett rhyolite”,” “Owyhee ﬁy}?hwh’
Unconformity - WAL “Tertiary late lava” '¢ to portions of the group. Although a
Not Contalns water |n Jolnts SRS ertiary la a 2 u :
Pulsosols. | Carbont mea | B pnet Limesiage, o o | crovices but bas oo SSUMEAd Gdorable part of this lava is correctly termed rhyolite much of it

BOCK FORMATIONS AND THEIR WATER-BEARING PROPER

The pre-Miocene rocks in the mountains bordering the Snake Ri7%
Plain include a great variety of sedimentary and igneous rocks. The}
sre alike in being thoroughly consolidated and, in comparison Wi 1

IRE-MIOCENE ROCES

d Willow Creek
¥ Ross, C. P., Geology and oro deposlts of the Beaform, Alder Creek, Littla Bmoky, 8o
1 - mining districts, Cu:::r? and Camas Countles, Idaho: Idabo Bur. Mines and QGeology Psmpb. 33, p. 3,
L ¥, 100,
' Rass, C, P., The geology and ors deposits of soutb-central Idaho; U. B. Qeol. Survay Prof. Paper —
:.‘é-‘ ® "
L

Preparation).
i Russell, I.nE:., op. cit., p. 42. Plper, A. M., Ground water for Lrrigation o Camas Pralris, Camas and

Llmora Countles, Idsho: Idabo Bur. Mines and Qeology Pamph. 15, p. 8, [1928].
‘F\T ? Eirkbam, V. R. D., [gneous geology of southwestern 1daho: Jour. Geology, vol. 39, no. 6, pp. 564501,

U Kirkham, V. R. D., A geologlc reconnsissancs of Clark snd Jeflerson and P!l“:-: Tﬂnuttﬂaf_:;“l'; rench,
I, and Madison Counties, Idsho: Tdaho Bur, Mines and Geology, Pamph. 19, pp. i 9Ty
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requirements are met, the surplus is used to irrigate a small pat}
alfalfa. The tunnel simply recovers the underflow of the pyll
The fact that most of the water was encountered near the )
of the alluvium and bedrock indicates that the water recoverey
following the old bedrock surface. The success attained in ¥}
gulch suggests that similar developments might be made atl
mouths of other gulches around the butte, but is is doubtful if
drainage areas of the others are large enough .

In ascending the gulch above the tunnel a porphyritic basalt &
taining phenocrysts of feldspar and olivine was found. .It is degp
weathered and appears to be of the same age as the rhyolite and$
truded from the same crater, although this could not be definif
established. Farther up, the narrow gulch opens into an amp}
theater that may have been originally a crater. In this ampil
theater occurs & remnant of an asymmetric basaltic red cinder cqi
The feeding dike of aphanitic basalt can be traced down the side of £
gulch from beneath the cinders. The fresh character of this baf
and the associated pyroclastic material, together with its topograpi
position, shows that it is much younger than the weathered porph}
ritic basalt described above. A bed of aphanitic vesicular basg}
flowed northward over the rhyolite from this cinder cone. It is ng]
detached from the cone by erosion. This eruption is definitall
younger than the rhyolite and seems to be associated with some gf
the older basaltic eruptions of the plain. However, as the flow h{
been removed by erosion from the side of the butte it must be oldg
than the late basalts encompassing it. The topographic relationl§
the flow and cone to the gulch suggests that the amphitheater if]
crater and that the basic eruption took place prior to the breachid
of the crater by erosion.

; o
P cAL SURVEY

TRACHYTE OF EAST TWIN BUTTE ‘
The Twin Buttes rise above the lava plain 15 miles northeast g
Big Southern Butte. They are about 4 miles apart. The Eagiis
Twin Butte, locally known as East Butte, rises about 1,100 feet abo i o
the plain, and its light color forms a strong contrast to the surround bid
ing dark lava fields.
The beds of trachyte, pumice, and obsidian of which the but.ta !
composed dip about 30° S. and strike east. The trachyte, which i
the most abundant, has phenocrysts of glassy feldspar (mainly ortho-&
clase) and a few of quartz, in a fine-grained white groundmass comg
posed mainly of orthoclase. The butte is deeply eroded, like BigH i S -
Sou:élemdB;nm ﬂ-l'id Uﬂmflléﬁ sﬁ]ﬁtge:;?gee ?fl srlllyu?ite?ze;t;ﬁ:bon \IRPLANE VIEW OF ROCK BENCI Il:(;)“DEilH'\G ?,OT;“] S([I:iltu(l):l::\:ﬂ'" iy
southward for nearly a . ot the gaping parallel ceacks of incipient lan
the summit, but the character of the rocks indicates that they accusi
mulated near the top of a volcano. Inclusions of porphyritic basalt ¥
in the trachvte show that all the lavas of this eveln wore nat hishly
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BASALT OF WEST TWIN BUTTE

Bin Butte or Middle Butte rises nearly as high above the
est Twin Butte and lies about 4 miles west of it. The butte
ad entirely of basalt that dips 10° S. and has well-defined
jointing. A thin section examined by Mr. M. N. Short

BBAI, partly recrystallized brown glass. Abundant calcite has
Beicles and replaced the glass. The minerals are all very

j sing above the surrounding basalt fields is that of differential
fn*of a range made up of acidic and basic lavas. The southerly
he beds in both East Twin Butte and this one suggests that a
ock several miles long was uplifted and tilted to the south
fan eastward trending fault, but faulting is not essential to
ry Subsequent erosion of this block, followed by the erup-
fater basalt, left the two buttes as “k:ipuka,s."”‘ The presence
Bt inclusions in the trachyte of East Twin Butte and the ancient
@flow on Big Southern Butte show that here as elsewhere basalt
gEREccompanied the silicic eruptive rocks.
SHOSHONE FALLS ANDESITE
feShoshone Falls andesite is a massive porphyritic vitreous mass
QENown thickness. It has an exposed thickmess of about 200
BAd o typical outcrop of it is shown in plate 7. Both Shoshone
QRYd Pillar Falls owe their origin to the resistance of this rock
R lon as compared with thnt of the weaker ancient basalts
ream from the falls. A specimen from the foot of the Perrine
vas examined under the microscope by Mr, Short, who has
gbed it as follows:
"-"' ock consists of large tabular crystals of oligoclase and andesine in &
B 288 that is composed of a mat of tiny feldspar laths in a brown glasa,
e phenocrysts reach 5.0 millimeters in length and are proportionately

a0 .in other specimens. Magnetite grains ranging from 0.1 to 1.0 milli-
i diameter are fairly common,

%2 {5 defined ns an island of older rock in a lava flow.
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Most of the andesite is massive, with numerous large 8
shaped vesicles, whose size is increased by weathering., T,ona8
platy and exhibits flow structure. Along its upper contact,
is black and glassy.
The andesite is exposed along the Snake River only from ¢}
of Twin Falls downstream as far as the Perrine ranch, g diste 3
6 miles by river. (See pl. 5.) It terminates so abruptly downgf 1
&s to suggest the possibility of faulting, but a thick flow of this 8 Bion blocks were absent, indicating that the source of the ash
position might well come to rest with a similarly steep frong, : “ ot nearby. Some of the soil on the underlymg andesite is
abundance of glass, especially near the top, and the Vesicleg Phingled with the mud flow. The upper several inches of the
flow structure suggest that this rock is a flow, although the ey;d} ow is dull gray to red as a result of balgmg by the 9ver1y1ng
at hand does not preclude an intrusive origin. The base of] B In a few places the mud flow is suﬂic:entl? consqhdated to
andesite is not exposed. The rock is separated from the ovep ng, but in other places it is easily removed with & pick. Rus-

rocks by an erosional unconformity. A lateritic soil at legst .‘\ BE7c apparently the first to note it, although the underlying
Wit was described earlier by King.®

thick was formed on its irregular surface before being covered by
next succeeding formation, the Pillar Falls mud flow. The andg
is megascopically similar to the rock in Mount Bennett,® 30 mjla
the northwest, )
In the Twin Falls Cemetery well in the SE/SWY sec. 14, T. 1)
R. 17 E., the basalts of the plain were passed through at 270 {3
below which was 23 feet of boulders, probably the Pillar Falls o8
fow. From 293 to 750 fect the well is in hard rock except for thf
streaks of clay 2 to 3 fect thick. A fragment of rock recovered fro} its covering by the mud flow. On t.l}e other hm.ld, the absence
the well is typical Shoshone Falls andesite, and a specimen of (} agments of basalt in the mud flow indlcat,esi that it was proba.b!y
so-called clay at 600 feet is a brown greasy material resembling @posited before the episode of basaltic eruptions, which began in
chemical deposit of some sort rather than clay. This 8-inch hole# fils Pliocene time. As the break at the top seems greater than
reported to have yielded only about 45 gallons a minute at 270 f that at the base the mud flow is tentatively assumed to be of Miocene
This well indicates that the andesite extends southeast at le ither than Pliocene age.
3 miles farther than mapped and if all the rock below 293 is Shoshogilf &
Falls andesite then it is more than 450 feet thick. ; 2

PILLAE FALLS MUD FLOW

From Shoshone Falls downstream the Pillar Falls mud flow ok
on the eroded surface of the Shoshone Falls andesite. Upstreat
from these falls basalt rests directly on the andesite, indicating th
the mud flow was either local in occurrence or else was removed bf
erosion prior to the eruption of the basalt. The latter hypothesis &
favored, because the mud flow is also absent from some of the high|
points of the andesite downstream. The mud flow was not differ
entiated from the andesite in plate 5 because its outcrops are founi
only in the vertical walls of the canyon, and hence in the horizontd
plan of the map their area is negligible. Furthermore, this materid

10 have no important bearing on the occurrence of ground
ol

Binud flow consists of well-rounded gmvel and huge boulders
§ifeot in diameter composed of silicic extrusive r.nnte_nal. in a
Biatrix of sand, ash, and soil. The lack of sorting indicates
', material was deposited by a stream ovarload:ad with ash
bt from & volcanic explosion. In the exposure examined angular

Mandesite a deposit of ssh was spread widely over the surrounding
v. Torrential rain concurrent with or following shortly after

Moreat os to form a pasty flow of mud, which shoved or floated
Wifvthing movable in its path. The soil on the _undesxt,e.shows
‘considerable time intervened between the eruption of this lava

RHYOLITIC BOCES SOUTH OF SNAEE EIVER

the area between the canyon of the Snake River and the southern
boundary of Idaho and extending as far east as the Malta Range there
ure large areas of rhyolitic rocks, most of which have been studied only
i reconnaissance fashion. In the course of the present work these
!E(}clm were seen in many places but not mapped.

~The valley of Salmon Falls Creek above the dam that forms the
teservoir is carved in silicic lava and associated pyroclastic material.
Farther north these Miocene (?) rocks are largely covered by later
beds. Near Castleford a silicic layer 25 feet thick, possibly- a weldefi
Wf, is exposed beneath the Pleistocene basalt. U_nder this layer is
Bto 8 feet of reddish soil, which in turn rests on massive rock, probably
an andesite flow, with an exposed thickness of 100 feet.

® Russell, I, C., Geology and water resources of the Soake River Plaln of Idaho: U. 8. Geol. Burvey Bal
199, p. 44, 1002. Piper, A. M., Ground water for irrigation on Camas Pralrie, Camas and Elmore Countiey
Idaho: Idabo Bur Mines and Gealogy Pamph. 15, p & [1926)

¥ Rassall, 1. C., op. cit., p. 43.
¥ King, Clarsnce, U. 8, Geol. Expl 40th Par. Rept., vol. 1, pp. 502-603, 1878.
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® .bed by Mansfield ¥ and were not closely examined during
B¢t work. The information available indicates that the thick
.of rhyolitic rocks, and associated beds west of the Malta
ther originally thinned out rapidly imrnediately to the east
nge or else has been largely obliterated as a result of subse-
onts. The silicic voleanic rocks in the area between the
Tver and the vicinity of Pocatello differ somewhat in appearance
lokness from those to the west.

- BOURCES OF REYOLITIO AND RELATED ROCES

Still farther downstream at a point a third of a mile soy
Salmon Falls Hot Spring in sec. 31, T. 8 S, R. 14 E. o g
bearing on the relation of an andesite flow to the HagerI;mn T.."
and the Banbury volcanics occtrs. Although this flow ig d 3
not the same one as at Shoshone Falls, probably it has essep ' :|]»I
same age, At this point on the east bank of Salmon Falls .' I
60 feet of platy andesite occurs with its bottom going beloy 3
level. Above it is 30 feet of bedded sand and clay with the to {
of clay baked red by an overlying weathered basalt flow 50 .._.
vesicular at the top and typical of the Banbury volcanics, \
this basalt is 30 feet of lake beds. The basalt dies out on' 5,
side of the canyon and in that side the andesite is overlain by |“',
of lake beds which are capped with a later basalt. The basalt §
east bank appears to have flowed from the north and east ,
andesite from the south. The andesite terminates about g Bbut no other cones that appear to be suitable sources for the
south of the hot spring. Its contact with the overlying sedin it lava are known. Indian Creek Butte® in Clark County
not exposed but one gets the impression it ends either in g g fof being a cone, as formerly thought, may consist of a hill of
margin or by erosion, rather than by faulting. However, it is of ook blanketed with welded tuff.
here as it was not at Shoshone Falls, that the andesite underli Bfe of the vents from which these silicic volcanics issued may be
Hagerman lake beds and Banbury volcanics. _ theneath the copious Pliocene and later basalt flows. The

Near the heads of Deep, Cottonwood, McMullen, Rock, and® that one of the major sources of the silicic flows was &
Creeks, successively farther east, occur thin widespread even-hill { volcnnoes extending from the Yellowstone National Park
fluidal pink rhyolitic rocks with glassy tops, apparently largely wilil .Boise along the axis of the Snake River Plain accords with the
tuffs, and intercalated ash beds. This series of rocks dips north} o facts within this region, although it is supported by little direct
along the border of the Snake River Plain is apparently much disfii§ ce. It is clear from the descriptions which follow that the
by faulting, with the downthrow generally to the north. 4 e and Pleistocene basalts locally attain an aggregate thickness

Similar rhyolitic rocks continue eastward into the valley of {8 t 1,000 feet, and the maximum thickness is probably much
Creek. Here Piper * distinguished early Miocene (?) rhyolita Blér. Even this minimum figure is sufficient, especially if some
late Miocene (?) lacustrine beds with “intercalated and cappingl fance is made for erosion and possible down-warp prior to the
of rhyolitic lava,” ; ic eruptions, to account for the burial of rhyolitic cones of con-

Rhyolitic tuff and lava flank Marsh Creek, the next stream®g gible size. Kirkham * has presented evidence tending to show
east, on both sides. On the west these beds rest on Paleozblf gRoar the west end of the Snake River Plain the bottom of the
quartzite. Near the mouth of the valley the tuff is quarried g8 ion that was filled with Tertiary beds may perhaps now be as
locally as building stone. The ridge on the east, which sepAlk§ 0ias 20,000 feet below sea level. However, his evidence of down-
this valley from that of the Raft River, is composed chicfly of rhygis VRN the area studied is chiefly based on the dip of the silicic vol-
and obsidian with here and there a white tuff bed capped by & pil i Which he considered as flows. Because many of them are welded
fnt. glassy rhyolite. The mountains east of the Raft River Valle} :
east on their east side, contain volcanic rocks of several kinds Tesil _ : ‘ ;
on Paleozoic sedimentary beds. Presumably the volcanic rocke it 'umr:‘:{jr 3?&?.'1’5:." xﬂﬁ;:P?;‘f'E.”éﬁf‘s';Zi?'é'ﬂ' Sn:g;:?l:;j;d 1o, mu:.ﬂg:
to be correlated in part with those farther west. From this vicks g R Ro:lslt;:u 8., Welded rhyolitlc tuffs In southeastern Idsho: Am. Geopbys. Unlon Trans.,
east and northeast rhyolitic, andesitic, and related flows and T @Biteid, G. R., Geography, geology, and miveral resources of the Fort Hall Indian Resscvation,
clastic rocks continue to be exposed at intervals. Most of them'l

i
§ b
il

‘mount of rhyolite and associated voleanic rocks in and on the
of the Snake River Plain is much greater than can be accounted
. vents in this region. Within the region exainined there
Bl cone near Fort Hall ® and several near the Blackfoot Reser-

Riteld, 0. R., Qeography, geology, snd mineral resources of the Fort Hall Indian Reservation,
gs 8. Qeol. Burvey Bull. 713, pp. 57-61, 1920; Geography, geology, and mineral resources of part of

-

eol, Burvey Bull. 713, p. 72, 1920.

Q. R., Geography, geology, and minersl resources of part of southeastern Idaho: U. B. Geol.
- Paper 152, p. 362, 1026.

H.'T., Volcanism In the Mud Lake ares, ldaho: Am, Jour. 8cl., 5th ser., vol. 11, p. 382, 1828,
m, V. R. D., Boake River downwarp: Jour, Geology. vol. 39, no. 5, pp. 473-479, 1031,

* Piper, A. M., Geology and water resources of the Gooss Creek Basin, Cassla County, Idaho: Id i
Mioas and Oeology Bull, 6, pp. 26-36, 1031,
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tuffs their dip ma
v have resulted fro
fEIL ook o St e eI m the topography on whic,

The differences in the character of the rhyolitic rocks in dig, :

rather than that they fl i :
y flowed widely from a single
: ar
Yollowstons National Park, whers iy alli Bons O bt ol
Wh or not the buried volcanoes s ted w
some of the flows, evidence is 1 oot Caiiieb o
. ws, rapidly accumulating 3

are many intrusions in the mountat wre o,
) ains of south-cent 4
are of suitable age and i il
petrographic character t 3

of o large part of the lava: hetmrligyioy
; f th s older than the basaltic flo ich d
Snake River Plain is built up. Some of these int,l'us.ic‘;:zOiiv:'rt:lch :
e

?::1;-:; S:;::h of Wdhlch a.rz much }arger, are exposed in the moun
s a.nt west.* Eros;on has been so active in this R
iy tlmrb:rms of .t.h'a intrusive rock now exposed became ~. i
BEdex any ongxfml connection with surface flows has bl
away or otherwise obscured. Recently Udell * ha.sasf .

ity

may be of more than one age.

PLIOCENE ROCKS
OCCURRENCE AND CHARACTER

i gr\;: :l;mit;- :fdt;l;; f;g;ﬁ?-l xzap;izi 01111 plate 4 rocks as old as Pliocens,
1t, ed. cally, at the b i
ki y, e base of the Centennis
; g the canyon of the Snake Ri i
il ko ake River and in and neary
ey, rocks are exposed which m i i

;ifcgreesf of certamty,' bt.a referred to the Pliocene. ag(,)m:lt:; t(lilﬁeri'x:
ustrine and fluviatile deposits, most of which contain foessils 4

" Ross, ., Mesozolc and Ter! - . - 9, « Oy >
c P, Tertiary granitic rocks ln Idsho: Jour. G Vi no. 8, n32-884,
o o ou W]ogy ol. 38, 4]
092-A03, 1028, Anderson, A. L,, Qeology and ore deposits of the Lav T % Uur.
ts t uva Creek district, Idaho: Idalio
M Anderson, A, L., op. eit. (leph. 32), pp. 21-25.
M Ross, C. P., Oeology and ore deposits of the Seal L] Y, an ow
Seafoam, Alder Creak, Little Smok: d Will Creek
mlnlnx districts, Custer and Camas Counties, Idabo: Idaho Bur. Mi ¢} 2 33, d
: pes and Oeology: levh- , PP

# Ross, C. P., Mesozoi i
el z0ic and Tertiary granitlc rocks in Idaho: Jour. Qeology, vol. 36, no. 8, pp. 682-634

» (idell, Stawart, The geology of the Muldoo {ning district, Risin 0! . Mines
. 1 14 4 u 0 m
v 14 9 s County, Idaho: Idaho Bur

| Foaterial which overlies an
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¥ oh thoroughly diagnostic collections have been made only in
P man Velley. More or less closcly associated with the different
e ontary units are beds of basalt and other volcanic rocks whose
' : aphic position (so far as determinable) and degree of weathering
to that they are of approximately Pliocene age. It appears from
W10t summarized below that in the region here considered Plio-
make up & relatively small part of the great mass of beds
: od subsequent to Miocene time.
:+a have been mapped for whose age positive evidence is
¥ ling but whose relations suggest that they are mainly older than
B8] afinitely recognizable upper Pliocene rocks and younger than the
e (7) rocks above described. These rocks are here grouped
or Pliocene (?) and are described below. All but those in
dlirk County lie along the Snake River from American Falls to the

¥t side of the Raft River, and they are considerably disturbed by
Piting and in general dip porthward, away from the foothills.
2 Rockland Valley basalt and Raft lake beds appear younger than
% . rocks but older than the upper Pliocene. They are therefore

: ed as middle (?) Pliocene. The Banbury volcanics and Hager-
stratigraphic and paleontologic grounds be

LOWER PLIOCENE (7) ROCES

TERTIARY BEDIMENTS IN CLARE COUNTY

7 §‘A considerable area in the vicinity of Medicine Lodge Creek in

County is covered by fanglomerate and kindred
d may in part interfinger with the rhyolitic

flows so abundant in this area.” Most or all of these deposits are

and they are evidently but little younger than the
yolitic flows of the vicinity. Pieces of thoroughly fossilized camel
bone from & well in the gravel were regarded by J. W. Gidley as sug-
‘gestive of Pliocene age. The sediments have therefore been tenta-
Xively referred to the Pliocene, although if the rhyolitic flows should

gorthwestern Clark

-

her parts of Idaho

;Ehrove to be as old as some of the similar flows in ot
ose sediments may likewise be pre-Pliocene.

v NEELEY LAKE BEDS

In the bluffs of the Snake River nenr Neeley, 5 miles southwest of
American Falls, a series of lake beds hes an exposed thickness of 100

feet, but its base is concealed, hence it must be thicker. (See pl. 6.3%)

These beds consist of flesh-colored to brown sandy lacustrine deposits
© Blearns, H. T., Bryan, L. L., and Crandell, Lyno, Geology and water resources of the Mud Lake

region, Idsho: U. B. Geol. SBurvey Water-Supply Paper 818 (in press).

¥ The geology on this map was originally plotted on a U. §. Dureau of Reclamation map. 1o replottiong

o0 the pew U. 8. Oeological Survey base the geology Was adjusted to Ot the new base, and this may bave

tlven rise to errors.

———
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The Eagle Rock tuff
' » named from
1S exposed at the base of the AmerigngFe ?0
Was measured at thig place, lic

ck, near American Fafl

- The f i ,
the type locality: @ following secty

Red felsitic tuff con merican F,
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sidian tuff containine .o b T T==w=- 0.6
lithophysse. o - containing spherulites ang
: ameter. I-nje of the lithophysae are 3 inches in dj-
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Hticb;':,‘::d c;;erae black ash, composed of shards of thye. -8
obsidian f top layer is compact and breaks mt.: d}'ﬂ-
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i It 0 feet

%:‘330 E., a slight variation occurs in the thickness of the beds.

parable a indi
§ to indicate thay they followed one another in rapid
d sueces-
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fd came from the same volcano. The presence of pisolites in
fh suggests subaerial deposition, The absence of cross-bedding
Enination indicates that the beds were formed from ash showers
Wt appreciable sorting by wind or streams. Wind-blown soil
_' p of the formation if deposited soon after the tuff accumulated
Wild indicate that these rocks were laid down on dry land. X

fihls formation has been recognized only in the canyon walls along
Benake River. Beyond it is buried by younger formations. It
0 ds for several miles along the river southwest of American Falls.

, e west side of Rockland Valley, about 12 miles south of American

.".'f[,' -there is an exposure of white consolidated pumice and ash 100
@eahick which may correspond to the white ash of the Eagle Rock,

\ Feet
——————————————————————————————— 40
Amaerican Falla lake beds
SOI]\
Obsidian tuff
20
White tuff
Black tuff
Neeley lake beds |
T ]

80 40
Fiaure 4.—Local unconformity between the Nealey lake beds and the Eagle Rock tafl,

 its greater coarseness and thickness here may be due to its being
The pumice at this particular exposure weathers

§ .and i
ﬁmr the source.
ppsily and is filled with cavities.

1On the west bank of the Snake River in the NW¥ sec, 22, T. 8 S.,
At

is place & small mound a few feet high in the Neeley lake beds is

‘pyerlain by the white and black ash beds retaining their usual thick-
ness and conforming to the surface of the mound. The obsidian
&iuﬁ above the ash thins sufficiently in passing over the mound to
-make its upper surface level. Consequently on top of the mound there
Js only about 4 feet of obsidian tuff, as compared with about 18 feet

on each side. Above the obsidian tuff is the usual thin bed of red
tuff and a few inches of soil containing scattered red basaltic cinders.
On top of the soil rest the American Falls lake beds, which are much
Younger and which are described below. Figure 4 shiows the relation
of the obsidian to the underlying tuff and lake beds. These relations,
coupled with the texture of the obsidian tuff, indicate that the frag-
ments composing the tuff were molten when they fell and conse-
quently coalesced into a mass sufficiently fluid to adjust itself to minor
topographic irregularities. This suggests distribution as a hot
avalanche or nuée ardente, as at Mont Pelée in the West Indies in
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The total thickness of the R ’

! ockland ' . ‘
s o ol Vauey.n T‘Lzu;{i [ll):.saI;, may be gypl Mitary to the ancient lake. The whole formation has been tilted
s s s Bt @it Rocl;( % the Burley A » northwest, so that the beds dip in this direction about 5°.
sledagoch il U5 Ko of oy B0 ree!c, o “ form a precipitous bluff along the Lake Walcott Reservoir,

: occupies the gl i+at one time they evidently extended much farther north into

Era.p}]ic position of the Rockland Valley basalt, (See p- 50.) :
l::)sa. ts are poured out over the land as semifluids ;9, ﬂ.ow o 4

l:‘:;-HOO feet thick at an outerop, where it fills an olc’! canyo i

‘ <3 : ;;vtglthe s?.n:? ﬂqw may be absent or be only a few fe:;, ? .';;'

@ vanation in thickness of basalts from p] N

contrasted with the relatively uniform t,hicknessp :? est;lil: K
n

ake River Plain. Although these lake beds were possibly
g ved by the Snake River, they may be terminated on the north
f; g eastward-trending fault or series of faults.

IThe presence of several warm springs in sec. 19, T. 9 S, R. 28 E,,
d \ Suing at the base of the Lluff, suggests faulting as the cause of the
" : ; \ : 3 gy <t

sl i ol o i oo e g T Ml v s b Sk i

causes some of the great difference in th 1
A pary e logs of wells drilled it ving Meassecre volcanics and possibly even the Raft lake beds crop
o siite of ita sxbenivg westhering, this basals is ik etz ,'7, it on the north bank of the Snake River, and if a fault terminated the

and several domestic wells probab i . ), ik beds the tuffs should have been carried down out of sight. The
probably derive their supply from it..g P4it lake beds end abruptly on the east side of the Raft River, beyond

hich they have been removed by erosion and replaced by recent
BBl ts.

RAFT LAKE BEDS

Lake beds, here named the “Raf
; t lake beds” (pl. -

Bt sl ot h(ph 6), e:fttend westwals from exposures near the mouth and from well records farther south,
as far as the mouth of the Raft River. The t?egbm i: thL;k : IV‘; i with Ratt lako bocs, . Warneke's well, in the NEYSEY. ss0 33,
appear to have uniform thickness when seen in any on i oo Tanlikabuds, Aaevens el by e JUEAFIEK vs. 55
but individual layers are traceable for only short Tiistae s oo o in g hal S T et s e
T 'buff b e g oy er e lﬁfes. .~aEalion remained in fine-grained stream and lake deposits to its bottom,
sand, caliche, and gravel. At the mouth of F. ly b Sﬂ it STt lep vt iy
Bk F ol St et 3w °l fll Cre-ek lens-shaped3} 3 hows that the last material drilled was arkosic sand.

pan are plentifully intercalated i} E {In T. 15S., R. 24 E,, 6 miles due south of Almo and 5 rods from the

them. Nodular concretions i
as i '
characteristic of the beds, bu’t tuﬂ'l;lc:f)l\lxsal:e;: a:'l:c:;iom ol skt S e (e
Near the mouth of Rock Creelk the lake bed. b onnt?llxnoﬁ. 4 ording to the log furnished by A. T. Wilcox, of Almo, this well is 375
1Yda.llesy ba.sali.. A small outlier of them is seen in 5 depres:io:c QR o s o gt ot 8 pepetmret Yol o
assacre volcanics a mile northeast of thj i Bome clay.
Fyes M S r: t;:;'eelc;'honht;he south Y8 & The Raft lake beds are younger than those in the adjacent valley of
basalt on the north bank of the Snake River Irlx? Bt Sl B e
s vt ot iRl o Rock]anduv ltlmanza Bar, a{ Sinderlie the rhyolite, and they are quite different lithologically.
form rounded hills covered with rich brown sojl tha;,teg thte:e 'b' e bl e o e ke htcs el e
dry-farmed. At the head of Fall Creek, in secs. 27 andszasx TnSle e B e
R. 29 E., a basal conglomerate of the format; : : and i o s s el o sath oF Al B et s
cludes talus blocks from the adjacent Pa]eoz:i;olli]m::g:s out’l‘iniel:s e e e e ot Tk o
g o s et ne. e Pre sence in small exposures in numerous other localities, particularly
The Raft lake beds sre about 200 f  sec. 9, T. 108, R. 28 E. beZe ath the rhyolitic flows of the Malta Range.
there they also rise about 200 feet abo:: t;‘,t:lf: ’Etkzc;;all? ali CRreek’ M}d | A et e A o PRy A e
At the Raft River, 8 miles to the west, they rise onl cobt :sse(;“;oué leet below the surface penetrated 213 feet of lake beds with some basalt
RINromlte U Phtte ittt S by 5 a :)u ;- ::e ] Bbove them. The driller's description indicates that these beds are
ORed s Bony gently towar Probably the Raft lake beds, because they occupy the proper strati-
The plateau is cuppedp he dt (;EIY b}l’) S e hseual st
d here and there by gravel deposits, which
probably are the alluvial fans deposited by similar epher?\eilal ,st:veains

v

M e B =
. " Plper, A. M., Osalogy and water resources of the Qoose Creek Basln, Cassla County, Idaho: Idsho Bur.

Mines and Oeology Bull. 8, pp. 27-31, 1923,
" Anderson, A. L., Qeology sod mineral resources of eastern Cassia County, Ideho: [dabo Bur. Mines

Wd Oeglogy Bull, 14, pp, 35-44, 1831,
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graphic position. Beneath the lake beds is 647 feet of hasg)y
tions in which indicate that it may comprise nearly 50 scparml, )
The surfuce of the lake beds slopes about 18 feet to the mile weg
from the mouth of Full Creek to the mouth of the Raft River, g3
is about 30 miles due west of the Raft River. If this same gradi <
maintained these beds should lie about 550 feet below the sm—f
Burley instead of 255 feet. A fault on the west side of the Raft g
is postulated on page 106.  If this fnult moved again subsequent, .‘
;Inposition of the lake beds it would account for this diflerence of
ect.

The lithology of the Raft lake Leds points rather conclusive
shallow-water conditions during most of the lake’s existence,
highly probable that these sediments were laid down behind g

dam in a depression that was fed by mountain streams, whicl, gl

certain parts of it at difterent times during the year, and that the
escaped through the dam or was evaporated. That is, the beds
formed in a playn rather than a lake, although in exceptionally
years a temporary lake may have existed. Many of the finc-p

Idaho were formed under similar conditions.

The Raft lake beds are, as a whole, poor water bearass,
perennial springs except the warm springs mentioned above are knoff
to issne from them. Ilowever, wells drilled about 200 feet into th
have obtained domestic supplies. The beds in the Burley wallf

supposed to belong to this formation did not yield appreciable amougl]
&

of water.
UPPER PLIOCENE ROCES

BANBUKY VOLCANICS

Flows.—The Banbury volcanics, ‘named from the thick ---“-

near Banbury Hot Springs, in see. 33, T. 8 S., R. 14 E. (sce pl.§j
extend from the Perrine ranch, in sec. 28, T. 9 8., R. 17 E., at an alf¥]

300 feet thick. Basalt belonzing to this formation extends up Salmd '

I"alls Creel also.
The basalt of this formation, wherever it is exposed, weathers

dark brown, oiten with a erecn b enst. By this eoloe and its relatift

softness it is readily distinguished [rom the younger hard blue basalt
that locally fic in juxtaposition with it. A fossil bone (specimen E-18)
collected from a hed of grawvel and sand 30 feet thick and of fluvis
origin, hallway helow the rim of the south canyon wall of the Sn
River in the S\WLNLE] see. W, T. 08, R. 15 E,, and interstra " ;
with the Banbury voleavies, we< tlentified by 1. W Gidley s the bl

ol beere el o earbhiee Pli=tocemm m P“ur,\”“ e Rl P se (h

_ g the

: ¢ entire v
."goﬂ;- (he crossing of Salmon Falls Creek known as ““Castleford tle

PLIOCENE ROCKS al

timately associnted with the overlying Inke beds, wlieh
.MC ‘ . l'liocm‘m fossils, their age is fixed with considerable cer-
g ]t}gl(w Hottom of the Lasalt series was not ohserved.  The Mact
pasalts crap out at a higher altitude to the east than (o the
may he due to their being gently dowrm:arpcd t(?wurd the west or

: oir.l“l-"i“? acenmulated in a greater thickness in one end of the

E¥ .l in the other. That these lavas were not spread untformly

Lusin is nttested by the loeal variations in them.

bury voleanics rest on and are back-filled against an abrupt fuce

of Miocene (?) lava, probably andesite. The Banbury volcanics are

' pqin OXPOS y
‘ '::;10)'{‘_ 8 S, R. 14 E, and continue to a point & few yards north of

ring,
3 imsgrouiht into contact with the upper part of the Hagerman lake

od ubout three-quarters of a mile south of a hot spring in

where they are abruptly terminated apparently by a fault

ﬁﬁe flows of this formation are massive, and such openings as exist
s

2L Fare largely flled with soil as o result of weathering. Consequently
sedimentary beds that have nccumulated in different places in southi

are loss permeable than most other basalts, and only small

wpplics of water have been obtained from the formation. One ex-

tion oceurs on the Twin Falls project, where a drainage tunnel

sbout 100 yards long in this formation developed about 1 second-foot
of water.

Riverside I'erry cone.—On both sides of Snake River at the old

Riverside Ferry 1n secs. 20 and 29, T.8S5S,R.14 E,, are cliﬂ's' 125 feet
bigh exposing steeply dipping bedded dark-gray n.gld reddls_lhblack
cnders and thin layers of weathered brown basalt typlm}l of a dissected
cone. It is cut through by the Snake River, but erosion has not yet
bared the feeder, as at Massacre Rocks. The gravel, older bagnlb
blocks, and porcelain-like fragments of baked cl_ay hurled out during
the eruption and deposited with the cinders indicate that thesc rof:ks
mderlie the cone. The tuff exposed at Thousand Springs, 17 miles
downstream, is probably from this cone. Some of the flows in the
wjascent Banbury basalt appear to have originated at this vent. The
wne deposits are cut off by a steep erosional unconformity on the
worth side of the river and overlain by the Sand Springs basalt. On
the south sicde of the river the cinders are in juxtaposition with lake
wdiments possibly as w resilt of faulting. They are not exposed on

the east bank of Suake Kiver south of Box Canyon. .

Becuuse the deposits from Riverside vent form an mt'egml part of
the Banbury voleanies there cun be little doubt that individuual cones
were the source of part, if not all, of the Banbury basalt. The char-
uter of the deposits from this cone suggests that it fom}ed bcn.omh the
waters of n lnke The tufls from this cone are not differentinted on
Plate 5 fromy the Baathory hasalt, bt the cone is shown by a separute
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HAGERMAN LAKE BEDS

The Hagerman lake beds rest on the Banbury vo]eg 8
prominent bluffs along the Snake River in Hagerman v, |
in plate 10, A. They comprise a series of white to buff !
solidated clays and silts, and are named from the fine expg - \
valley. Intercalated with the fine sediments are a few o o\ :
and basic tuffs and flows. Some of the clay beds are gypath
near the mouth of Salmon Falls Creek a 20-foot b ;;i _
occurs in the series. A gravel bed 20 feet thick, laid dowg¥
was drained, forms the capping member, The beds are 388
zontal, and dips of only 2° to 3° were recorded except in"a¥8
the beds had been disturbed by landslides. They are af
Melon Valley, north of Buhl, for many miles to the west 38
and only a small part of them is included in the area mapr

The top of the Hagerman lake beds reach an altitude of §¥
feet, and because of the practically undisturbed condition§}
it is judged that this altitude represents approximately i
shore line of the lake. The types of sediments indicate that
was more persistent than the playa lake in which the RaftqR
were deposited. Nevertheless, the character of the vertebray
and of the beds containing them, described below, shows that%#
was not submerged by a lake throughout the time during whil
Hagerman beds were accumulating. Some of the beds arejitss
laid, and others appear to have been formed in a swamp, but thEps
almost exclusively in the upper part of the section. Only3ds
four lava flows were intercalated in these sediments in this areg® ¢
the long time in which they were being laid down.

A flowing well that was drilled to obtain hot water for a nat8
on the north side of the highway near the center of sec. 7, TS
11 E., about half & mile east of King Hill, penetrated 970 feot in{g
beds, and the log is given below.

W ATER-SUPPLY PAPER 774 PLATE 10

SR
=l P

THE HAGERMAN LAKE BEDS ON THE WEST SIDE OF SNAKE

: SURE IN
L EXPOSUNE TN T VER IN HAGERMAN VALLEY.

»
Driller’s log of well at King Hill
[F. B. Hughes, driller. Altitude 2,550 feat]

Boulders and szod (Arst surface waler at 70 fe8l) oo oo ec————-

e -

) ) P e
glard rock ...
P (NGB
Clay and sandrock (small Bow of about 15 gallons & minuta ! over casing at 350-380
fest; temperatare F2% ). . .o i canaac e csna s as e m e amaa e
Bandrock (large flow of about 100 gallons s minute ! at 450480 feet; tamperatura 78° F.).

sE8 _alznx |

"‘.l“ BASALT CONTAINING TALUS BLOC

BY VITREOUS YOLCANIC SAND (b) AND OLDER ALLUVIUM (<)

Bouldersand shale. .. . ... ..o e ecacaaes
Clay and boulders (last water al 320-840 feet; flow of about 300 gallons & mlputs;!
termperature 82° F.) . . .. oo mcececceismetieesereceseaseegmnaas

3 B8

1 Driller’s estimates of flow all believed to be too great.

KS OF A FORMER CLIFF (a) AND OVERLAIN

i
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% well started in elluvium, and the hard rock struck at 150 feet
®iably intercalated basalt. The basalt at the mouth of Clover
' hown in plate 5 is evidently croded completely away at the
.. The bed of hard rock 40 feet thick that is reported at 590
: mgumably basalt, is the only other interstratified lava to a
B of 970 feet. The mouth of the well is about 2,550 feet above
G : hence the drill penet.rat.ed to an altitude of 1,580 feet. It is

fupper Pliocene age for the Hagerman lake beds is indicated by
Fosail vertebrates that have been found in the bluffs along the
Piide of the Snake River near the town of Hagerman. Stearns
B8 hunting for fossils heard that Elmer Cook, a farmer living in
Mrman, had some fossils in his yard and was shown the source by
Cook. Recognizing the importance of this rich fossil deposit,
Bims excavated several hundred pounds and sent a representative
Mlection to the National Museum in 1928. He suggested that some-
be sent to make further excavations. Parties from the Smith-
sn Institution under Dr. Gidley in the next two summers and under
H. Boss in 1931 obtained a large quantity of fossil material from
loaa.ht,y The great bulk of the collection consisted of horse
amains and was uncovered in a quarry located on & hill in the NWV
¢. 16, T. 7 S., R. 13 E., about 30 feet below the top of the lake series.
he equid ma.terial has been described by Dr. Gidley as Plesippus
ghonensis “* and includes a large number of skulls, lower jaws, and
or skeletal parts. Much of the material was disarticulated, but

lection, and also some articulated limb and vertebral portions.
ahoahommis represents a stage between that of the typical Pliocene

-3 ;

“Jrmation of Tesas and P proversus of the upper part of the Etche-

i sippus quarry are described in the followmg quotations from
dl Gidley’s second report * on his explorations in Idaho:

#1It [the quarry deposit] is evidently the remnant of a stream-channel deposit
Bade up of cross-bedded layers of coarse and fine sand with occasional pebbles
&4 here and there patches and lenses of almost pure clay, forming & part of the
l"l‘lmnt‘nll;ﬁr laminated beds of the Idaho formation [Hagerman lake beds of this
'Onley J. W., A gew Pliocene horse from Idabo: Jour. Mammalogy, voi. 11, no. 3, pp. 300-303, 1930.

“Qldlay, 3. W., Continuatlon of the fossil horss round-up on the Old Oregon Trail: Explorations and
Work Smithsonlan Tost. {n 1930, pp. 33-40, 1831
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rcpf)rtl. The bone deposit was evident] i i
:’p;::ywt:g:.nhe, perhaps a drinking plncey(:: :t:l‘:i ':ll;;:{sliz 20::1 a'ﬁo‘n e,
i indic:tl.:: ;vere. not abundant, * * « Springa and znvis. 5
PR A bidisate :oml the fact that there are in the deposits the rempi,. &
abundant :avidencg o: r:et;thtg::e:; :;:::‘iv 0';?51' b s animah?n::l:. ““
, i
:ie:p\;:,t z:;: even _umnl.l p.iecea of wood. *n *y :emIl:xMtl; ?:wz::me o
o ss,.nd n.n beavily stain_ed, and many of the fossil b
stained with light accumulations of bog iron, =

;;;?;1;};, 1pt,hisn'u.nd other localities in the vicinity of Hagerman h :

aquatic bei::iﬂ:?as;rfdn;aito?jdﬁ' cfn;?,el: peceary, sloth, cat, otter lmr;v: ‘
) ent of the muskrat . :

: : group. The |

the ott;erf the muslfra.th.ke rodent, and aquatic birds addspx;easfgfi;zll:f’

i

fossils, identified by W.C. M
: - L. Mansfield, of the United § ical
Survey, were collected by Stearns from a highly fossilif::cfi ?:x?tling:)c:el'

large siphon about 5 miles upstream from King Hill:

Goniobasis taylori (Gabb) i ii
Lithasia antiqua Gabb é‘;;:;g:lr:; :]Zhwe

Sh")lwl:: 1ir:1ters;tzmﬁed basalt members of the Hagerman sediments are
rema,rkablep a t.5. .The.y occur as relatively thin basalt flows of
et continuity, indicating extreme fluidity at the time of
Xtrusion.  The lower contact zone is commonly stained yellow to

" Qsazin, C. L., Fossll hares from the late Pllocens of southern Idaho: U, B. Nat Mus, Proc., vol 83,

“ \\'elmore Alexander, Plioce i
" . i
PRl o - ve bird remaios from Idaho Smllhsonlan Mise, Call, vol 87, no. 20 (Pub.

s 2 subaqueous origin.

# determined. The whole mass dips to the northwest.
east is another great mixture of rocks mapped as a landslide (pl. 5).
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.

igh brown and usually consists of comminuted and fragmental

& ‘ lava. The flows are considerably jointed and in a few places
W o0 into “‘pillow”” lava, or balls of lava surrounded by a vitreous

"a common feature of subaqueous basic flows. In places these
Fcalated volcanic beds are tuffaceous, especially near the mouth of
Salmon Falls Creek and near Bliss. Both lava and tuff occur

""gly in the Hagerman lake beds, indicating that the tranquil

#ers of this lake were not often disturbed by volcanic eruptions,
;'. upper basalt layer in the Hagerman lake beds in the NW ¥

zontal parting planes and vesicles. Nothing is present to indi-
About half a mile to the southeast the

*A deposit perhaps indicating a vent is exposed in the SE ¥ sec. 20,

T,68S., R. 13 E., but it is certainly unlike any volcanic deposit either

tha vent or elsewhere known to Stearns. It crops out along the ditch

oed in the south side of the river in an exposure about 200 feet high.
gis a decomposed dark-brown erumbly mass conteining streaks and
gmall balls of dense hard basalt intermixed with chunks of clay and
?_‘t:eaks of agglomerate. The latter consists chiefly of weathered
gder basalts, and no andesite or quartzite fragments were noted.

e whole deposit is overlain by 6 feet of laminated buff clay, which

Th
ig distorted and so badly jumbled that its significance could not be
To the south-

ferhaps both have the same origin.
s The Hagerman lake beds are in general so impermeable, because of

their fine texture, that water occurs only sparingly in them. Most
of this formation is traversed by canyons, hence precipitation falling
On its outcrop appears as surface run-off. Pcrennial springs discharg-
g over a few gallons a day do not ocecur, and small perennial seeps
are few and far between. At the west end of the Twin Falls South
Side tract these beds are saturated with irrigation water and yield
Water rather high in mineral content. The Banbury hot well, de-
&ribed on page 167, obtains its water from tuff and basaltic flows,
utercalated with the lake beds. Wells penetrating the Hagerman
g

“Stearns, H. T., and Vaksvik, K, N., Geology and ground-water resources of the Island of Oahu, Hawail;
Bawsii Dent. Public Lands, Div. ydrograpby, Bull. 1, pp. 16-17, 1935,

GO T [ —
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Bt otion is, prior to weathering, probably the most permeable rock
ration on the face of the earth. The blocks are rough and angular
| esemble talus. They cover an appreciable area of the Snake
The basalts of the Snake River Plain are in general very permeg Plain, and drillers report the aa clinkery lava in wells.

SR baqueous lava, of which the Bliss basalt is typical, differs con-
irably from aa but is also brecciated and permeable. In many
o5 where lava flows rest on older sediments they exhibit a sub-
feous phase at the contact. Thousand Springs and most of the
Mlifier large springs in the Snake River Canyon issue from basalt
these basaltic areas, almost without exception, yield abundant supp}il fthis type. Cinders, aa, and subaqueous basalts, because of their
of water for domestic and municipal use, with but slight draw-dogill Firmental character, yicld readily to wan.t.hering and hence are com-
Yields of more than 50 gallons a minute for each foot of draw-dogill &
are not uncommon, and yields of more than 500 gallons & minute {g8 P
each foot of draw-down are recorded. The Ralph Raumaker wy { ystem of ramifying tubes that the pahoehoe type of lava was dis-
near Hamer, is about 50 feet deep, and the draw-down is only a faulH] buted from the vents. On relatively steep slopes these tubes are
inches when the well is pumped with & 5-inch centrifugal pump (¥t open after the flow stops, and the lava drains out of them. Some
discharges about 450 gallons a minute. The Pleistocene basalts’Z M} ese tubes are as much as 50 feet in diameter and several thousand
fresh, and the cavities in them are as a rule open. The openings ({¥#8#8} long. The Sand Springs basalt, which is about 300 feet thick
allow ground water to move through the lavas are the clinkery & Bir Thousand Springs, contains many open tubes. Lava tubes are
tacts of one flow with another and the vertical joints or shrinksf§# ®imetimes encountered in drilling. Stearns was lowered on the drilling
cracks that characterize these flows. The open spaces in extrus ible into the new Idaho Falls city well, near the mouth of Willow
basalt through which water can move, exclusive of those due to ls reck to examine a cavity about 8 feet in diameter that was struck
disturbances of the rocks, are listed in approximate order of usefu]n ] ibout 100 feet below the surface. In the J. A. Melton well, west of
as follows: " %ﬁ:d Lake, a lava tube full of water was encountered. Large tubes
Large open spaces at the contact of one lava flow with another or of a la# o hill of water were also encountered in the Wilkinson and Cox drainage
flow with the underlying formation. B8 knnels on the South Side Twin Falls tract.

Interstitial openings in cinders, sa, and subaqueous lava formed duddfd8Joint cracks due to shrinkage of the basalt at the time of cooling

deposition.
3 ————F)pen spaces in joints formed by shrinkage of the basalt in cooling. : mi:,g?:lvz:;:ﬁmn;}i:;a.l::]:m?f:f:nutadef?:nlgﬁsi?na;dwlzéf?:;ﬁ

4y —— Tunnels and caves produced by liquid lava flowing out from under a harden$is
crust. X T a 6 lava flow to another one below and doubtless are the means by

Vesicles and cavities due to the expansion of gases during the cooling ol' Sd] ch irrigation water in many places percolates readily downward
lava. : great depths. The Goyne sump, in sec. 10, T. 9 S,, R. 23 E,,
Tree molds, resulting from lava surrounding a tree and solidifying before.® es as an outlet for drainage water on the North Side Minidoka
tron iy Sytned dRar, ject. It is about 100 feet deep and 8 feet in diameter, and all
The upper crust of a lava is generally rough and broken bccaligll Beept the upper few feet is in basalt. About 22 second-feet of water
of movement within the flow after the crust has formed. Inundatigl sink continuously in this pit, but when 25 second-feet is allowed
by another lava flow never completely fills these irregularities. Ol B'enter, the pit fills up, because its transmission capacity has been
sequently many openings, some of which are extensive and capsigllkiched. Wells drilled into the lava on this project and near Roberts
of holdmg or transmitting large quantities of water, occur betwWolil have been used successfully for dra.mage The fact that many of the
successive beds. Beds of cinders are not extensive in the Snake Ritg BARs drilled in basalt blow and suck air with changes in barometric
Plain and occur chiefly as buried cones. Drillers often report "§f Wessure is further evidence of the connected systems of cracks and
cinders in drilling, but generally they refer to beds of red dougll &verns that occur in these lavas.
masses that lie at the bottom of a lava flow or to the fragmental P, esicles and cavities caused by the expansion of gases during the
of aa lava. Aalava flows are the most permeable of the lava beds ling of the lava are usually disconnected, and hence water cannot
This brecciated rock produced by granulation of the lava stream W: g ve readily through them. Near the top of a lava flow these vesicles

Yale, in the Raft River Valley, and also in the South Side Twin g

tract.
WATER IR THE PLEISTOCENE BASALT

water discharged from them in the form of springs between King
and Milner. In 1902 these springs discharged about 3,900 secol ¥
feet, and in 1918, as a result of irrigation, they had increased to ahd o
5,100 second-feet Wells that have penetrated the water table?

|

o
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water table from irrigated lands were very small. The seasgp;
flow of Blue Lakes Spring in 1919 was about 3 to 34 monthg
than the pesk at Wilson Lake, and probably the fluctuationg ;
year reflected the ground-water contributions from Wilson I}
much greater extent than the contributions from irrigated lan,

The large amount of water diverted through the cana]
October 1919, after the canal had been dry for a month, clearly
the increased flow at Blue Lakes Spring 3 months later. (Sea
The time between the peak diversions in 1920 and the maximyp;
of the spring was about 3% months, although the period w
canal was dry in the later part of September 1920 could be de
only 3 months later at Blue Lakes Spring.

It thus appears that the time interval between seasona] pé
about 3% months but that sudden large increases in the contribg
to the water supply require only about 3 months to trave]!
Wilson Lake and the First Segregation to Blue Lakes Spring
point half a mile south and 1% miles west from Hazelton is abo;
center of ground-water contributions from the First Segregatio,
the Wilson Lake region. This point is 15 miles east of Blue’
Spring. Thus sbout 3% months is required for the ground wa
move 15 miles. The average seasonal rate of movement of gro
water between the two points is therefore about 750 feet g
whereas under certain conditions it apparently travels about 850
a day through the same permeable basalts underlying this area. '

The altitude of the water surface in the town well at Hazelton'
3,836.2 feet on July 2, 1917, whereas that of the outlet of the sp:
that supplies Blue Lakes is about 3,300 feet. The difference in
water surface between the two points, 16% miles apart, is then
536 feet, and the average slope is 32.5 feet to the mile. It ap
from the ground-water contours of this section on plate 19, howi
that the water table from Hazelton toward Blue Lakes has an av
fall of only about 20 feet to the mile, which in 16 % miles would amt
to 330 feet, or about 206 feet less than the total difference in alti
between the water table at Hazelton and that at Blue Lakes.
drop in the water table of 206 feet is probably concentrated in a
distance above the springs. The springs are about 160 feet hi
than the Snake River and about three-quarters of a mile from'
making an average fall from the spring outlet to the river of 2141
to the mile. If the ground-water cascade of which Blue Lakes Sp
is the outlet continues on this gradient it would thus extend for a
a mile in an easterly or northeasterly direction before reaching |
main underground flow, which is moving westward under the pl
north of the Snake River.

T T
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:dence of the relatively rapid rate of ground-water

B 1 is afforded by the fact that the ground-water con-
8/ o than 600,000 acre-feet annually from the North
"', oar each year as underground run-off without causing
f¥5s in the water table under the project. The average
.'\; on in the water table amounts to about 6 feet, resulting
§rom irrigation water, but each year the water surface
‘1 jurns to practically its former level, which is several
Welow the ground surface. -
M¥ve of Clear Lake outlet, the only spring beside Blue
B¥or which daily records are available, is shown by plate
Bituations recorded at the Clear Lake gage do not afford
B{tulating the rate of flow, because the irrigated area that
Fthe water that emerges at this point extends for many
B8t and is not localized enough to indicate the source of
Wter. The low flow of this spring in 1919 was caused by a
RYr supply for irrigation, but the failure of the spring to
B! 1920 as it was in 1917 and 1918 is probably due to the
Biliof the Jerome Reservoir in the fall of 1919, part of the
B rom that reservoir evidently having contributed to the

| Ehr Lake.

UNDIFFERENTIATED BASALT

Broportion of the flows throughout the Snake River Plain
fiithe early Pleistocene group, but in many areas these are
BVEconcealed beneath later deposits, and in others it is im-
ith the available data, to distinguish definitely between
Wroups. In the Mud Lake region, and to some extent else-
B8trelations to glacial and other deposits and the degree of
i\ show that most of the flows in the vicinity of the present
@xclusive of those grouped as Recent black lava) are as
flate Pleistocene, and some are possibly Recent. Along the
fiyér between the Minidoka Dam and King Hill the flows
B8’ ‘undifferentiated basalt’’ on plates 4 and 5 are older than
cene flows described individually. Upstream from the
Dam the basalt thus grouped includes flows both younger
than those downstream.

stocene flows in general are readily distinguished from the
@ilts by their comparative freshness. In most outcrops of
fene basalt weathering has penetrated less than an inch.
gRBsalt is commonly gray to black, fine-grained, and vesicular,
B nany exposures has small feldspar and olivine phenocrysts
B0 the unaided eye. Most of the flows are pahoehoe, whereas
Bl the Recent black lavas are aa. One of the few aa flows in
W o overlics the American Falls lake beds north of American
80 {1l helones to the Inter Pleistocene flows. Samples of
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11
: f quiescence of considerable length between

drill cuttings taken a intervals of 1 to 5 feet in
eV

:!g g(;ifuzor_th of Minidoks, were examined by 1. < L8 BVvals o .
ults given below. Drillers’ logs of oth - T35S fThe products of any single eruption covered only a small

the region show broadly similar variations i e wells g L1.in, and meanwhile soil accumulation continued undis-
LS S0 the chargg : ?' The thickness of an individual loess bed depends

7 of Yarnell well, north of Minidokq ..; hearness to a source of supply than on the time interval

ttions. For example, only a short distance west of the
-an extensive outcrops of incoherent lake beds have long
to the wind. During the time required to accumulate
e : e on lava in this vicinity only an inch or two will prob-
------------------ eeeetf m sited on the ba.sal.t 50 miles to the northeast. In spite

j Rallactors of this sort it appears to be broadly true that the
;T,. ormity of cover of loess soil on a given area of basalt
BEeit the age of the flows. On this basis it is postulated, for
............................. ; IF8 ¢ the basalt south of the river near Twin Falls, which is
""" : B=rwhere covered by deep soil, is materially older than that
............... - N8 river in the same locality, where numerous areas of

- ] hased and most of the soil is comparatively thin.

-------------------------------------------- 0 in]aces masses of sedimentary material, so thick or exten-

Fowh et o) 1 ihey can be separately mapped, are associated with the
{nd-blown sand... .. - .= 'esicular band'ai fop uad boi . WEiflows. Each of these masses that has so far been recog-

5 e Mescribed on succeeding pages.

Blue basalt, sxtre
bottom of the B, i v
................... ,' ,;. LEISTOCENE FORMATIONS ABOVE THE CANYON OF SNAKE RIVER

i
] LAVA FILLS

fimerous displacements of the Snake River and its tributaries
lows have caused it to aggrade behind the dams thus caused,
down through these dams, and to build accumulations of
ehort distances beyond them. The local formations dis-
Q&' along the present canyon of the river and desecribed

ip165-84) have all resulted more or less directly from such

Boll consisting of loass
and wind-hl
Blue basalt, red at base, oonnlnln:'?ilgl'::: - ua{‘. """"""
8nd base of flow....___.._ . t-:rys

This well, if continy i 3

' L ed deeper, will encount b
gr:ill; d to discover gold ore, which, of course de;ewnter,
eI e'd with the basalts as the driller believed’ SR
Y :dji»izdua.l flows are commonly 10 to 75 {ee;t thick .u
PLes up in a preexisting drainsge channel its t:ln 5

LR

; !

dihke River before displacement by the Sand Springs basalt,
ple, was flowing in a basaltic canyon 500 feet deep with
tical walls. The inflowing lava was pahoehoe basalt that
fgreat volume from a cone on the north side of the river.
@i2 had first spread laterslly on the plain above, but when
MBI reached the north rim and cascaded into the canyon it

aggregate f : : B, <
geregate fully 1,000 feet in thickness, Qararily built up a lava'delta. The sudden change in grade of
jace on which the lava flowed accelerated the draining of the

fr SEDIMENTARY BEDS 1y TEE LAVA be 1 d

ss and cl : : 3 geube leading from the vent and tended to make this the

places, as nea:yfl?rtrﬂlnst’;lszlate%hln th.e Pleistocene flows. 1 rain, Thus, from the time the lava began cascading into

canyon of the Snake Riv. gfh, Ry 'also Some gruvel. ‘ geyon the flow tended to cease spreading laterally, and most

near the new Twin Falls E]r.id R 'Ipn aterials are especially § Bas flowed toward the canyon.

where thin as compared to t.hge.b };e sedimentary beds arg QEOUch canyon lava fills in this ares are impressive because of
¢ basalt.  Some nre thick eno} E0gth and thickness they do not ordinarily represent greater

before reaching the older silici
cic lava, It i 0%
of the central part of the Snake River gﬁ;ol:;sl;:;:t ')-"
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outpourings than occurred elsewhere on the plain.
V-shaped lava fills were formed. &

As some of these lava fills are 50 miles long and 300 to 500 feqt#
thick, it is obvious that they must have retained much heat. Herg}
as elsewhere © this was doubtless accomplished by movement of th$
lavas through tubes of its own construction beneath an insulatingf

crust. In all localities where the Snake River was displaced tha%

Instead of Sheeta-. g

flow filled the canyon at the original point of entry and then becauss%] :

of topographic control spread slong it, chiefly but not exclusively$
downstream, The lava rarely extends more than a fraction of g7
mile on the south side of the canyon, except where it fills tributary¥

valleys owing to the easier escape down the canyon. % :

5
In all places studied in detail the lava had completely obliterated
the preexisting canyon for several miles. Then it had become congj
fined between the walls of the canyon for a few miles and stopped !
The Sand Springs flow, for example, obliterated the Snake Riverj
Canyon for 50 miles downstream beyond its point of entry and stoppe
10 miles farther down. The ends of the flows are not now exposed®
except where they are cut through by the Snake River. They arejf
generally about 20 feet high, or the same height as if the flow had >
spread out on the plains, even though the lava fill upstream may be 4
500 feet thick. -~
During such an accumulation of lava in the canyon, especially in
the early phases of an eruption, the margin of a flow advancing
upstream was continually entering ponded waters and producing s
local steam explosions. One such explosion is definitely known fto .
have formed a cinder and ash cone more than 200 feet high. Most_L

of the products of these explosions were later buried by the se,djmenﬁ)_
deposited behind the lava dam; hence they are seldom found. !

It is not unusual to find lava several miles upstream from th
point where the flow entered the canyon. The downstream advanes
of such a flow was accompanied by many activities and changes.
The following hypothesis is offered to account for the pillow lava and.
glassy brecciated pahoehoe at the base of the lava fills.* Where the
stream bed was underlain by saturated gravel or other permesbl
materials the lava that flowed over such wet ground was comminuteq
or brecciated by steam explosions. This extremely permeable phasé
of the pahoehoe made the dam start leaking at the outset. The leak-
age was continually available for minor explosions and for the formé~.
tion of pillow lava at the downstream margin. To a less extﬁ:,nt the;
same permeable material is found at the contact of the lava with the
canyon wall, apparently because stenm rising in most places along

 Stepros, H. T., Qealogy snd water resources of the middie Deschutes River basin, Oreg.: U. 8. Gedl:

Burvey Water-Supply Paper 837, pp. 145140, 1931, "
W Siearns, T T, Origin of the (arge springs aod their alcoves along the Snake River in southern Tdabe:
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#he contact was available for the disruption of the lava. As the
[vdraulic gradient of the water moving through the lava dam was

ho progressive widening of the dam, the water table in the lava dam
any have risen simultaneously with the accumulation and cooling
f the lava, so that it may have been fairly close to the hot lava at
times.
Because of the narrowness of the canyon, the newly created lake
ihad small storage capacity, hence it may have overflowed even while
Ahe eruption was in progress, unless leakage through the dam with the
fidded effect of steam explosion was sufficient to dissipate the inflow.
#lhese agencies, however, could not have sufficed to dispose of the
finflow of so large a river as the Snake during prolonged eruptions.
fact, & dam 50 miles wide and only a mile across would be entirely
fifferent from any known engineering structure. As the dam was
rmeable, the seepage, instead of following & few well-defined
fevices, must have built up a water table with a fairly uniform
flope from the surface of the impounded lake to the toe of the dam.
B At the moment of overflow the great volume of water in the Snake
fRiver was sufficient to establish a course along the southern margin
f%f the new lava flow until it reached the point where the lava no
Jlonger filled the canyon. At this point the water tumbled back into:
iits former course and formed a cascade on the surface of the lava
4l until the end of the flow was reached, where it again returned to
dormal grade in its prelava channel. The river was influenced by
dopographic irregularities near the margin of the lava and at some
places did not follow that margin very closely. For example, it
#atablished & course half a mile to 5 miles south of the Sand Springs
giva fill from the lake it created near Burley to Shoshone Falls.
Here it again returned to the cdge of the lava, which it followed to
Balmon Falls Creek and then reentered its former canyon.
$ On the irregular surface of the lava fill the river took a meandering
fourse that soon became established. As the downcutting proceeded
emnants of the fill were left first on one side of the river channel
fnd then on the other as detached benches. While the new channel
s being established there was doubtless considerable leakage into
se lava. In at least one place this leakage was sufficient to give
ise to large springs at the toe of the dam.
& When the Snake River was displaced by lava flows and had taken
$le new course it faced the great task of draining the lakes so formed
id of resuming its former grade. While the outlets of the lakes
Jere being cut down the debris carried by the river was settling in
Me quiet waters behind the lava dams. In some of the lakes this
Process of sedimentation was more rapid than the cutting, so that the
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The absence of tuff cones in the adjacent area supports the idea off

local origin. .
Near the junction of the Low Line and High Line canals op ¢

Aberdeen-Springfield project large basalt blocks lie scattered over g8 &

surface of the lake beds 100 feet or more from their parent outep ‘
These blocks were presumably plucked from the basalt along

shore of the ancient American Falls lake and rafted away on ice caj
The altitude of this place of plucking is 4,450 feet, which tends i
establish the altitude of the shore line of the ancient lake. In gopfy
places a definite shore line exists near the High Line canal of

Springfield-Aberdeen project, but in others the lake beds grade impgy ¢
| $nake River in sec. 32, T. 3 S., R. 32 E., and is among the largest and

ceptibly into the loess covering the basalt of the plains. A
178 feet deep in sec. 7, T. 4 S, R. 31 E., did not penetrate any sef
mentary beds, hence the lake did not extend this far to the northwe ]
The exposure of the sedimentary rocks farthest downstream s

sec. 9, T. 8 S., R. 30 E., sbout 2} rmiles above the point where (] §

Massacre Rocks, Remnants of the basalt crop out about 170 feg)}

above the river on both sides a quarter of a mile below this point, §

The completion of the American Falls Reservoir has caused t}
submergence of the lower part of the lake beds upstream from Amer,
can Falls, but wave action has undermined the banks, exposing th
upper beds. From American Falls to the mouth of the Portney
River, along the southeast side of the reservoir, the top layer becoma
progressively coarser and grades from fine shot-sized gravel throug
all sizes to huge boulders near the mouth of the Portneuf River
Red and white quartzite gravel predominates, suggesting that moste
the gravel was derived from the Portneuf and adjacent tributs
streams rather than from the Snake River. From the Portneuf Rive
around the head of the reservoir to a point south of Springfield young
gravel at or slightly above the reservoir level obscures the lake bed
if they are present. The upper surface of the lake beds on the sout
side of the Snake River, with its veneer of later gravel, corresponds
the Gibson terrace described by Mansfield.®

A flowing well in the center of sec. 15, T. 4 S., R. 32 E., is reports
by the driller to have encountered 265 feet of clay and silt with son
beds of colored gravel. A 36-inch log of redwood was drilled throvg
at 190 feet. One picce of bone, too small to be identified, was foud
in the lake beds. It was not fossilized like those from the Hagerm
lake beds. Leo Lee, of Aberdeen, obtained several bones and teed
which he states were removed from these beds during the excavat¥
of the west abutment of the American Falls Dam. They have b
identified by J. W. Gidley, of the Smithsonian Institution, as be'8

w Mansfield, O R, Ceography, geology, and minera) resources of the Fort Hall Indian Reser¥
Tilut 1T & Fesd Suevey Nl 713 pp 16417, 1920
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#lagerman beds.

@ The American Falls lake beds are generally so fine grained as to be
hoor water bearers, but in the vicinity of the reservoir the more
Randy members carry sufficient water for domestic use.

' Basalt member.—Gibson Butte rises several hundred feet above the

¥nost prominent basalt domes on the Snake River Plain. Its surface
is heavily veneered with loess, but the character of the butte is shown
by & few small outcrops of scoriaceous aphanitic gray basalt and a
broad, shallow crater on its summit.

¥ Young alluvium mantles the south and west sides of the butte, but
on the southeast and east it abuts against the ancient alluvium of the
Gibson terrace, which corresponds to the upper part of the American
#Fells lake beds. Across the Snake River and practically at the foot
';of the butte occurs a basalt flow whose sparse soil cover indicates
youth. This condition and the fact that it seems to have come from
“the north indicates that it had no connection with the eruptions from
'Gibson Butte. Farther downstream much basalt is definitely inter-
‘calated with the American Falls lake beds. Other patches of basalt
similar in character and stratigraphic position extend as far down-
stream as American Falls. The most southwesterly of these outerops
differs from the rest in that it contains tiny phenocrysts of olivine.
Although this difference by itself does not prove that this basalt had
& different origin from the rest, such an assumption is strengthened by
the fact that there is some evidence that the basalt fills a depression
cut in the lake beds instead of being merely intercalated in them.

So far as can be judged, the basaltic member lies at an average
depth of 100 feet below the top of the lake beds. The basalt thickens
northeastward toward Gibson Butte, with corresponding thinning of
the overlying sediments suggesting that Gibson Butte is the source of
this lava. Near the old shore line the basalt is only 1 to 10 feet thick
and locally has the characteristics of lava that flowed under water.
As much of the basalt does not have these characteristics, the lnke
may have been shallow at the time of eruption.

The basalt was, at least in part, buried under lake beds and alluvium
8t the time the lake was tapped by the Snake River, and therefore it
had no effect on the original position of the channel cut by the river,
The river started to cut down along the north shore of the former lake,
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