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

By HAROLD T. STEARNS, LYNN CRANDALL, and WrLLARD G. STEWARD 

ABSTIU-CT 

The part of the Sn&ke River Plain above King Hill, Idaho, la about 250 milea 
long and has a general eastward trend. This region and the alluvial valley11 Im
mediately tributary to it contain about 16,000 square milca. 'The principal cities 
In the region are Pocatello, Idaho Falla, and Twin Fall11. 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 ncorded was to obtain data regardh:1g 
the source, movement, and disposal of the ground-water supply of the lava plaina 
that occupy most or the region. By assembling a.nd correlating numerous well 
records obtained in this and related investigation11, tied together by a ayetem or 
levels, it has been poseible to prepare a map of the region showing contours or the 
water table. '1'1i.is map (pl. 19) shows the direction of movement of ground water 
In all part.a of the region and hence largely Indicates the source and disposal of 
the water. As the altitude or most plaeea in the region is known, this map 
makes it possible to predict the depth necesaary 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, o( which only 11. sm.all 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 Car as ,practicable to confine future irrigation development to the south
east side of the Snake River above Milner, so that the 11eepage water may return 
to a atretch of the river where It will be available for reuse. By heeding this 
hydrologic condition more land can be Irrigated with the remainiug a\•ailable 
water supply than will be possible I( the water is used on the northwest side or 
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 ita relation to water supply has been 11tudied with 
ca.re, and much new information or many kinds has been obtained. One of the 
principal results of this study ts the conclusion that the exceptionally large 
spring11 1Lloog the canyon or the Snake River owe their existence to the fact that 
the modern canyon intcrcopto a series of roughly parallel former canyons of the 
ri\'er 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 OD 

other peculiarities of the hr.ho.vier of ground water in basalt by a Btudy of the 
exceptionally well exposed and very recent volcanic area of the Oraters of the 
Moon National Monument. 

The lo&Se'3 and 11:ains In different strekhea of the Snake River a.re estima.ted oa 
the basis of available strearu-Clow records. An ioventory of the water erpply of 
the plain and it.a tribut11.ry \'lll!cys ill made. The springs in lllld near the Snake 
River Pia.In are described, and all available records of their di.sch·arge are tabulated. 
Many of the heretofore unpublished ground.water conditions in both tho plain 
and the tributary valleys a.re summarized. 
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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 Ida.ho. The 
South Fork enters southern Ida.ho f.rom its source in Wyoming and 
contributes an average annual discharge of nearly 5,000,000 acre-feet. 
Henrys Fork, which rises in Hcnrys Lake and derives its waters chiefly 
from sources in Ida.ho, contributes an average of fully 1,250,000 acre
feet annunlly. Below the junction of the two forks the river takes 
first a southwestwe.rd and then o. 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 a.re now filled and covered with 
permeable lava., and reappears in many lo.rge 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 yeo.r. At Weiser, where the 
Snake River leaves southern Idaho , it bas 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 aft.er receiving the inflow from 
the Salmon and Clearwater Rivers and from tributaries in Oregon 
and Washington, it leaves !do.ho o.t Lewiston, where its average annual 
discharge is n.bout 401000,000 n.cre-fcet, Plate 1 shows the major fea
tures of the topography of this part of Ido.ho. 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 defioition by the United States Geographic 
Board, this plain comprises the broad valley of the Snake River, which 
has a rather gently rolling surf~e mo.inly 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 
sho.rply 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
te.ry valleys, whose conditions a·re described in this report, cover an 
additionn.l area of about 3,000 square miles . The principal cities in 
the region a.nd their population , according to the census of 1930, are 
Pocatello, 16,471; Idaho Falls, 9,429 ; nnd Twin F alls, 8,787. As 
shown in plate 4, the region is traversed by two main lines of the 
Union Pncific Railroad , one cxLcnding westwnrd nnd one northward 
from 'Porn1·rl111 Sr1·rr111 h1·111w I Ii nrc: 1·n1rnN' I \\'j ! h I hr,;r 111·0 nin in 
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OR y OP' TH.B INVESTIGATION 
PURPOSE AND RIST . 

nt investigation was to deternune the 
The mo.io purpose of the rese nd water in the Snake River Plain 

direction of movement of t e gr:u amounts of water contributed to 
above King Hill and the resp~c teseo ago from the Sno.ke River and 
the great underground reser~o~~o.tf on o: the plain itself, and from irri
tributary streams, from precib~ow the root zone. Effort.s were ma.de 
gation water t~at percol~ts ater lost from certain stretohes of the 
also to ~certain where h eri:er and the time involved in the p~ssage 
Snake River returns to t e Th eoloc,y of the region wo.s studied to 
of this water undergrount e gd ;ter and the geologic structure 
show the occurrence of t e groun I w 4 5 d 6 ) To determine the 
that affects its movement. d(Seetep s: m' o'vm~ng in. different parts of the 

. . . hi i.. the groun wo. r is f 
du-~ct1on m w . ~..,. water table (or upper surface of the body ? 
region, the pos1t1on oft~\ measuring the depth to the water l~vel m 
ground water) was_ fo~ l y nd b connecting the reference pomts at 
as many wells a.s possibke ~ l ~ From these data the contours of 
tbe wells with a _netw_or 1:te ;~e a~d the lines showing depth to ground 
the water table given m P All liable records of wells were as
water in plate 18 _were drawn. . t~: changes in the water levels in 
sembled and studied to. deternun~n recipita.tion and irrigation devel .. 
the wells e.s a result of d1~erences l ! d in wells to show the rate of 
opment. Dye was used in oTphen cu a~ents of ground-water crests 

d t ovement. e move 
groun -wa er_ m studied for the so.me purpose. 
through cert~1n ~ren.s were b the United States Geological Survey 

The investigation was begun tl y l direction of O. E. Meinzer, 
May 1, 1928, and was un~e~ . 1e geoer: d water It was conducted 
geologist in charge of the div1S1;n of gro tMines e.~d Geology o.nd the 
in cooperation with the ldtho .ureo.u,;he North Side Ce.na.l Co., the 
Idaho Department of Rr o.~~t~~ok &nd Burley irrigation districts, 
Twin Fa.Us Canal Co,, t e im o t o.d financially through the Idaho 
and the Idaho Power Co: coopero. e 

Depo.rt~nt of Recln.~at10n: t ' have been made by private and 
. t "rs investirro. ions .. Dunng recen ye... . o . l t to the ground-water con• 

l . es relo.trng in arge par • . 
government~ n.g~ci . 11 none of the results of these mves-
ditions of this region , but P;;c~ic; y One of the main tasks of the pres
tigations have yet been pu is ebli nd interpretation of the data in 
ent investigation ,vas the assem _ng a . t· i 

. ts these 1nvest1ga ions. . 
the unpublished rcpor on . f the United States Geological 

d ll d. strict rn"'10eer o . f 
Mr. Cro.11 o. , now l b.., t 15 yea.rs investitto.ting the duty o 

Survey o.t !do.ho Fo.lls, spent a dou t conditions a°n the North Side 
l l and groun -wo. er - · 

water, co.na osses, . . B' Lost o.nd Little Lost River Vo.Ueys. 
Twin Falls tract ~nd m. the igre for the first time. He is the author 
Much of his work is. published he ains in the Snake River, the inven
of the tex t concermng. losses andllg . d the inventory of the surface 
tory of the wo.ter o{ tnbuto.ry v o. cys, an 

l 
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o.nd ground waters in the Snake River Pln.in above King Hill, except 
the part relating to the economic use of water nod portions of the text 
relating to consumptive use of water by crops, which were written by 
Mr. Steward. Mr. Crandall is joint nuthor wit,h Mr. Stcn.rns of the 
text describing the valleys of the Big Lost, Little Lost, Big Wood, 
and Little Wood Rivers. In addition he wrote tho part relating to the 
climate o.nd the rate of flow of the ground water. He compiled most 
of the discharge measurements of the big springs in the Snake River 
Canyon. 

Mr. Steward was responsible for the immense task of collecting, 
assembling, and checking all well data. In th.is work ho was assisted 
by H. G. Haight, L . H. Perrine, John McDonnell, J. H. Boone, B . D. 
Alvord, Jr., and L. T. Burdick. Mr. Steward gave much valuable 
advice, based chiefly on his long experience in studying ground-water 
problems du.ring the 20 years he was a member of the United States 
Bureau of Reclamation engaged largely in research problems in Idaho. 
He is also author of the text relating to ground water on the Minidoka 
project and part of that on the South Side Twin Falls tract. 

The ground-water conditions on the Blackfoot-Fort Hall and Aber
deen-Springfield tracts were in part described by Mr. Haight. In 
addition he collected many of the trees and wrote much of the section 
on tree rings in relation to climate, n.lthougb o.11 three authors contrib
uted to this section. He aided also in the preparation of the illustra
tions nod in many other ways. C. L . Gazin contributed the do.ta 
regarding fossils in the Hagerman lnke beds. M. N. Short, formerly 
of the United States Geological Survey, examined the thin sections of 
the rocks in this region, and prepared a brief report on them which was 
utilized in this paper. 

J. L. Saunders, of the United States Geological Survey, compiled 
tbe base maps and plotted the well de.ta on them. This was a diffi
cult task becaWJe the well records for each project bad a different 
datum-a condition which required the adjustment of all measuring 
points to the sea-1eve1 do.tum of the United States Coast and Geodetic 
Survey. . 

Prior to this investigation Mr. Stearns spent most of 1921, 1922, 
and 1923 and parts of 1925 and 1920 in geologic field studies in and 
immediately adjacent to the region covered by the present report, 
nod all pertinent results of his work during this period arc incorpo
rnted herein except ior the Soda Springs o.nd Mud Lake nre,,s. Mr. 
Steams wrote all the text not specifically credited above to his collab
orators. In connection with the present investigation , -from 1928 
to 1930, be mapped in detoil the geologic formotions o.long tlte canyon 
of the Snake River between King Hill and a point 10 miles downstream 
from Blnckfoot in order to determine the relations of the older Pleisto
cene and Tertiary rocks, wbjcb in the grcn ter po.rt of the reg.ion nre 
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bidden under a cover of later Pleistocene basalt and o! loess. fBeca~ 
d t base maps for o.rea.s at a dist&nce rom e 

of the l~ck of k a equ.a ~ d to a strip generally less than 2 miles wide. 

~e~v~t:~;rge:i:gi:
0 

d.a~: o.rfe i:corporate:r i;n;~:e~{::~i:~0°s: 
plate 4 and those portions o ,t e conyon this all-scale map are 
geology cannot be adequately shown on sm 
represented in plates 5 and 6. 
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'ters are indebted to the personnel of various irrigation 
The W? . f an vo.luo.ble well records and maps. The 

projects m/h~:e~1~n b;r t:e g!nerous and helpful attitude of the late 
work was o.o _o. e r man er o( the Twin Falls Canal Co. ; Mr. 
Mr. Burto~ South, for~e te de: of the Minidoka Irrigation Project; 
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:~c~ furnis:ed most of the do.ta from wbic~ some of dthedrill~ase ~ap~: 

. il d Numerous residents an ers m 
this report ~ere comp e · ll nd severe.l of them donated fossils 
region supplied records of we 8 1 ~ • f the e of the formations. 
that were valuable for the deterrru~a~1; 0:t sig:l.ca.nt fossil localities 

'."1r. ElmHer Cook, o: ~:g:::tn, x;:n:wledgments pertaining to par-
an the a.germo.n o. • bis re ort 
ticular a.reas are made in several plac?s m t pd b Messrs. 0 . E. 
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eUB.P'A.CE FBATUBB8 

8NA.KE RIVER P~ 

. the Oontinento.l Divide, in the 
Tho Snake River bas its sour~ ~.n l Park It flows southward 

southern part ~f Ye~lowstone ~~: sn. ente~ Idaho, nnd o.t Heise 
through Wyonung for a~out 7f d o.~r aren into the great Snake 

rges from its mounto.mous rna w ' . . . • d b ·ts 
;~e Plain A short distance farther downstream it 1S JOlne rt~ 

"'.er t ' b .t y H nrvs Fork, which drains the upper po.rt o il e 
mn.Jor ri u o.r ' ~ . l . te ds for more than 300 m es 
S k R . Plain Tlus p nm ex n . ' I Th 

no. e iver . W Ion the arc of a circ e. e 
ent.irely a.cross southern ldo.1io, rour~ .V: gda.rv of the plain, n posi-
Snnke River flows neo.r the s?ut ~ern ou:s ~hich cover the region 
tion that ho.s been £ore eel upon it by lo. va !lo d ' r thepla.in nnd which 

h l iver und the 11orthern e ge o . 
between t e prcsen r r 't ient channel in the o.xis of its 
hnve displo.ced the stren.m ro~ , s a.uc riv rent rs a cn.n yon cut 

II 1,1 t"" r JIO\\'S tlir lr,r n.lil\' \ I hrrc tho . \ 'ol l'Y f\ , , £. " • • 
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in the lo.vo. o.t 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 a canyon neo.rly 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 ndjoin the river on both sides, extending !or a distance 
of 10 or 12 miles and leo.ving 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 pie.in on the north. Although this 
region presents from afar the appearance of R. great level valley floor 
it has been built up by successive lava flows from numerous vrnts 
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 area, 
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 
centrn.l 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 Vnlley." Abouf, 
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 trenting the irrigation 
development it is convenient 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 ditrerence in altitude between Heise and King Hill, 
however, is concentrated in falls at Idaho Fo.Us, American Falls, Twin 
Falls, Shoshone Falls, and other places, so that the n.vernge grade of 
the stream exclusive of tbese falls is about 8 feet to the mile. The 
nltitude of the plain into which the river canyon is incised ranges from 
5,100 feet n.t. Ashton to 3,200 frrt nenr King Hill nnd n,·crn.ges about 
4,400 feet. 

The generally flat appearance of the plain is relieved by several 
buttes, chief nmong which are Big Southern Butte, West Twin Butte, 
and Enst Twin Butte, which stand prominently above the general land 
surface about 30 miles northwest of Blackfoot. Big Southern Butte 
rises 2,350 feet nbove the surro11nding plain . It i!; C'll.llrcl h.r the 
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WATEn-sur1·LY PArEn n• PLATE 3 

AIRl'f. A:'-E \"IE\'I OF T\'l' I:"/ FALLS AT A LOW STACF. OF TIIE 111\'F.fl. 

A re•i•1:u1t lta111-alt l.-e,-1120 fef!t tl1icl.: C":lfl "'C'~ th~ (111111. 'rhe Aaucl h .-nki& i n tliC' culch nn lltt"' ritltl arc minocl for flour ,:nM aml lunf , irMe,I lwlt1l'"J1 nf f'~tint t .. ni mnl.". l'l1uio t,,1 l'". :--. :\rm,· \ Ir Cor11,i. 



IV ATEn-SUPPL\" PA I'ER 774 PLATE 7 

AIRrLANE VIEW OF SHOSHONE FALLS ON SNAKE RIVER SII0\1'1;-..'G TUE MASSIVE Al\"DESITE FLOW TIIAT ~·0101s TIIE FAU-<;. 

The IN\""'"='" a,lanl 0 11 the left utilize• •II 1hc fipr·i 11 ~ ft"Jl ler a1,,I re.turn Dmv lh .t t re.11,c-h,e,, the ri ,·~r ll(' li m \l, lurr . Pliolo hy 
r ... \r m )' :\ Ir Cnr11"~ 
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GEOGRAPHY 7 

llia.ns "Be-ah Car-did" (great stay), referring to its permanence. 
't'llllLY be seen from points over 100 miles distant. East Twin Butte 

:.. . about 1,100 feet and West Twin Butte about 800 feet above the 
·" . · . . . jacent plam. 

:.. i~ll:'fhere are many lower buttes scattered over the lo.vn plain, all of 
-~Jbich, unlike the three just mentio~cd, are extinct baso.ltic volcanoes 
·1f,l. 4), Among these may b~ me~tioned Notc~ed Butte; Sugar Loar 
·iButte, 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 th11t are prominent enough to hove been 
individuo.lly named, there are innumerable minor elevations that ca.n 
\:!& discerned if the surface of the plain is viewed against the sky line, 
p;bese features rise to heights of 100 to 300 feet, but their bases, 
C)ODlIDOnly 4 to 6 miles Or more in diameter I are SO broad that their 

•:!~ 9pes merge gradu':'11y into each other ?r into the surrounding plain. 
· ~~ese-minor elevations a.re also volcaruc vents, and from those now 
~ble as well as from many others buried by later eruptions, vast 
i~uantities of highly fluid lava formerly flowed in all directions. 

"·~ FALLS OF SNAKE RIVER 

There are many falls along the Snake River, some of which arc large 
t.nd spectacular. However, so much of the water is being used for 
irrigo.tion that many of them are dry in the summer. The locations 
o! most of the foils and principal rapids a.re shown on plates 4, 5, and 
6. Shoshone and Twin Falls are by far the largest. The former is 200 
foot 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 foll o.t a period of low water is shown 
in plate 7. Twin Falls is caused by the river's tumbling over a massive 
~ed of basalt 120 feet thick (pl. 3). The other falls along the Snake 
~iver within the region studied are 45 feet or less in height. 

TRXBOTARY STREAMS 

. Mnny perenniol st.reams, of which the largest are the Blackfoot and 
'Portneuf Rivers, flow into the Snake River from the south, but between 
the mouth of Renrys Fork, in the extreme northeastern part of the 
nrco., n.nd the mouth of the Big Wood River, near Bliss, in the south
western part, a dist.nnce of about 250 miles measured n.long the stream, 
the Snnke River c!.oes not receive a sin~le surface tribut:HJ' from the 
north . The drainnge area north of the plain is occupied. by lofty 
mountains which rise to altitudes as great 1\9 12,500 feet and tho run-off 
from which forms mnny streams that sink il.t the north edge of the lava 
plo.in . Pnrt of this run-off flows bcneo.th the lava sheets near the 
mouths of the valleys throu~h the gro.vd deposits which were laid 
down by the ancestral tributn.ry strcnms and which underlie or are 

SG00-3S--2 



8 GltOUND WATER OF SNAI(E llIVER PLAJN 1 IDAHO 

ioterstrn.tified with the lavns, and a l,lo.rt passes throuab tho lnva.s 
fill these ancient valleys. The flood waters usually fo~ shallow n · 

I- '· · d . ,-.on or . iu::es m eoress1ons on the surf ace of t.he Snake River Plain r ' 
which tho watc: not lost hy ev.aporation sinks to the deep unde~l; 
wnter tnble. Big Wood and Little Wood Rivers are tho only st.re 
that succeed in crossing the Java plain, principruly because of the Ill 
favorable topography along these rivers o.na. the narrowness o{ 

0
·

p~rt of the belt of lavas that separates tbe mountains from the Sna 
River. 

CLIMATE 

TF.:MPERATURE 

.The ?1ea.n annual temperature of the Snake River Plain enst d 
Ki.ng H1~l ranges from 41° F. at Ashton (altitude 5,100 feet) to 50° a 
Bliss (al t1tude 3,270 feet). In parts of the mountninous areas bord · 
the ~lain the mean annual temperature is probably lower. A ta.bl 
sbowmg the m~an mo~t~y ~nd annual temperatures at 16 sto.tion:a 
on the Snake River Plam 1s given below. · , 

l, .. ~ 
'E i 

Btatloo .c"' --:f'E .s C 

--
M<:11 •• • •••••••• • ······32 Dlsok/oot. .••• • . . 
Halse_ . ......... ~ 
Bubl. •••••.•••. . 21 
Burley . . •. •• . ••. II 
Caldwell ••••••. 24 
Emmett •••• • •• •• 22 
Fort UAll •...• •.• u 
Olean. Ferry ___ 20 
(lood•nj-· ··· ··· · IV 
ld~ho alls .• •••• 34 
Mackay .. . ..•. . . .... .. is 
MIiner Da.m .•• • 
OakltY .. •• ••••• . 3,S 
Rupert .....•• ~-- 22 
Twin Falla ...... 23 --

Mean •• .•••• •• 25. 7 

Temperaturea in aouthern Idaho (° F .) 

(frorn records artbe U . s. We&tber Bureau) 

~ 
~ ... J:> 

:. .. a 
~ 

D g :, f '5 ... .. s 
C D .. p. ., 0 

>, a. .. <I ): ~ C ;; :, ., - ~ -< ... ... < "' - ·- -- - - - -
14.8 \JO. I 29.,U ~ . 3 68. 0 61-1 M. O ll4. 0 64. 7 
2l 0 26. S 38. 9 u.o 53. 2 01.6 05.3 66. l 56. S 
211,6 3<L 0 42. 7 .60. 4 57. I 85.3 ·,2. 0 71.8 61.Q 
28.0 33.3 40. l 48.1 M,8 64. 3 72.0 64. 2 60. 2 
27. 3 32. 3 38. 8 45. ti 5S. u 11-1. 3 72, S 69. 0 SU. 5 
28, 7 3.S. 4 43. 2 .60. 6 57. 4 85.3 73. 1 68. 8 60. 7 
20. 3 31i, 3 44. 0 51. 6 M-8 67.0 75. 1 72. 6 63. S 
21.2 2S. 6 l6. 2 4(. 4 63.' 61.8 ou.u . G&. 4 67. 0 
'lT.1 35. 5 44. 0 50. 7 M-0 811.0 78. 5 74. e 62. 6 
24. 2 2G. 2 30. 0 46. 7 55. 2 113. 3 71.4 68. 5 68, 8 
10. 6 23.. 33. 6 44. 4 53. 0 60. 6 ea. 6 &e. 6 611.8 
11. 2 'I:>. 0 31, 0 41.8 il:& , 511.4 67. 2 M.6 65. 3 
27. 1 31 . 0 30, 8 t7. 0 61-7 70. 0 69. 5 f.O. 4 
~.o 31. 8 38. 7 46.2 53. 0 112- 4 70. 7 69.2 69 . • 
25. 5 JIU 38. 6 411.G ~.1 61.U 76. 9 67. 7 61!. 1 
27. S 32.. 90. 5 t7. 2 .54.0 112. 4 70. 6 e,.o ~g 
- - --- - - - - --
~2 31.6 39. 6 47. 4 55.6 5.1. 7 71.7 68. 0 60. 8 

. 

• Meno ol Durlo7 and Rupert. 

i .8 ~ a 
~ 9 9 "' J:> s .. u 'j u ~ 

.. 
0 A )< ----
u.s 31, 6 111.6 41.1 
t5. t K5 22.8 "-' 61.1 ,1.0 32. l U.I 
40. 6 3U. 6 28.4 49. 2 
"8.-4 38. 0 27. 7 4&.I 
.60. 3 30. s 30- 7 SI.I 
52. 2 40. 8 so.2 6lt 
46. 4 36. 0 23. 4 45.1 
49.8 30. 3 28. 7 61.e 
,s. 1 37. { ~ . 7 ,1.a 
45.9 43. 5 22.2 H.O 
44. 6 31. 0 IQ.a 411 
48. 6 I 37. 8 2(1. 4 47.1 
49. 2 38. 8 28.7 4&.t 
48. 4 37. 7 28.5 47.4 
48. a 38. 0 27. 9 47,t --------
t8. 7 :is. a 27. 2 48. J 

At Ashton the average date of the last killing frost in the spring is 
Jui" 7 and that of the !ir · t killing frost iu the fall is September ll. 
At Hli i'\s the dates n.rc iiiy 10 n.nd October 4. July is the month of 
maximum temperature, the mean for that month rnnging from 71 ° at 
the lower altitudes to 63° at the higher altitudes on the plain. ,Ta.nuo.ry 
is generally the month of minimum tempel'oture, with a ra.nge in the 
meon tempernture from 28° to 18° at different stntious on the plnin. 

Like other contincntnl interior n.rea.s of fairly high altitude, the 
Snoke River Plni n hns 11 !nrg-c dnily rn 11gr of tP111prn1lurr.. Thn clir-

OEOGRAPliY 
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.., ..... 

-Under 10 inches 
riouR& 1.- ~tap ol aoutbeaatem Idaho sbowlna dl5lrlbutlon ol prcclpltlltlon. Arel-5 "ltboul patu.rn 

baw, an avorace annual proclplt.atlon ol m.ore tb&o 16 \ocbes, 

humid re.,.ions nnd as the clear summer nights allow ropid rodiation 
from the l1Cat~d land surface, the temperatures become comfortably 
cool shortly after darkness fa.Us. During the winter the ;°mperatu:e 
frequently falls below zero and has dropped o..s low as 4~ belo~ zeio 
a.t the entrances to some of the tributary valleys. In ordinary winters 
the minimum tempernture reached on the plnin ~s from 10° to 20° 
below zero. In the smnll oren within the Snnke River Cnnyon below 
Twin Fnlls nnd including the Jfogcrmnn Vo.Hey tho tcmpernturc nt. all 
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times is noticeably higher than on the adjacent uplands, doub 
because of the sheltered location nnd lo\Ver altitude of these lands. 

PRECIPITATION 

Precipitation on the Snake River Plain ranges f.rom an annual a~ 
age of less than 9 inches in some areas of the north-eentral and wes 
parts to about 14 inches in some of the eastern, southern, and no 
eastern areas. Toward the mountain areas that contain the h 

16 

14 
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.z 
F1oun 2.-Avua,e 11J011tbly Preelpltatloo 011 tho Snaka Rl•er Pllifn, Idaho. 

waters of the river on the northeast and east, the precipitation 
creases, exceeding 20 inches at high altitudes. 

The general distribution of the precipitation is shown in figure I. 
Records are lacking to show the precipitation at high points between 
the tributary vnllcys, hence there nre probably local areas of higher· 
precipitation thn.11 ,1.re indicated 011 this map. Unlike many other 
semiarid regions, the Snake River J>lnin is favored with a fairly uni
form distribution of precipitation throughout the senson, as shown by 
figure 2. Tl1e relatively high precipitation during the spring and 
enrly summer is probably in large pa.rt of local origin nnd supplied 
by the reprecipitation of the moisture evaporated from the melting· 
snow fields in the foothills nnd mountnins during these months .. 

GEOGRAPHY 

~ . ' t t"on in the upper pa.rt of the plain are · • ds of precip, o. 1 I pre ,, tinuous recor . to 1891 but the average annue. -

11 

·t avo.ilul>le for tl~e yen.Frsllpr10Arsbton Blackfoot, Idaho Falls, Oakley, 
. t Amcncon 1 0. s, '. · b in figure 3 -.-,pitat1on 11 • t t' ons with long-time records, is s own • . d p cntello, six s o. l 

l O INCHES OF RUN-OFF IN MILLIONS OF ACRE-FEET 
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. h Snnl·e River at Neeley, corrected together with the discharge of ti k ' d American Falls during the 
for storage hold-over at Jackson 11 ~:~ives the mean monthly and 
.Years of record. The table on p:ge th r stations for years of record 
.annual precipitation at these an ° e 

from 1891 to 1927. . . . f 1906 to 1917 constituted the 
The years of high prec1p1tat1r°~ r~f:rm wheat lands on the Snake 

period of great development O I ry S I RivN hetwce.n Ido.ho Fnlls 
T?i1·rr 1'1-ii, '"'Prri:11lv nnrlh nf t. iC • rn1 ,c 

t 
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o.nd Minidoka.. Most of these lands have been o.bo.ndoned since 1 
owing to ino.dequa.te rainfall and it would thus appear t.he.t a~ a 
age annual precipitation of a.bout 15 inches is essentio.l to sue 
dry farming in this region. 

Mean monthly and annual precipitcuion, in inchu, at ,tatio~ in the Snak~ 
Plain and tribu.tary areas, J89I-19B7 

Length 
8tatlo11 0~~- Jan . Feb , Mor. Apr. May June July Aua:. 8epl. Oct. Nov. D~. 

(years) 
-----J- - ------ -- -- - - --------
Albion __ • • •.••• • 
Almo •• • ···· ····-
Al>frdeen . _ •. •• •• 
A merle&D Falls •. 
Arco . . .•••• •• •• •• 
A•hlon •• ••• •• . •• 
Blnckloot •• ••• ••• 
BIIM • . .• • •••• • . • 
Duhl. • ••• ••• •• • • 
Burley • .• • ••• •• • 
F ort Ball •.. . •..• 
Ooodl11r . •••• •.• _ 
Bane, ••... . .. . •. 
Bulaton •• •••••• 
IJoll~ter •••• ••• • . 
Idaho Fal~- --·· 
I nrl11 •• • ••• •••• •• 
1eromt . . ••...•• . 
Ma,,hy ___ . . . . . . 
Martin . ..•.•• . •. 
Mud Late . ..•• . 
Oakley . ..•. . •. •• 
P ocatollo .•• •• ••• 
R lcllfteld . •• •• •• • 
Rupert .•• .••• .• . 
Shosho ne .•..•... 
Sl)<'nccr .. •.• • ••• 
S1>r111~0~1tl •. • •• 
811~~·-··· ··· · ·· · · 
'!'wi n f'Rlls . •• ••. 
We ndall . • . . . . ... 

Avora,e .•••••• 

13 1. 20 1. 35 
8 1. 68 1. (3 

U . 63 .71 
36 u,o 1. 21 

1. 13 . 611 
24 1. 00 LU 
31 . 93 .79 
11 I. 25 l. 12 
20 . 00 . 96 
JO . 78 . 80 
13 . 68 .86 
18 I. 18 L 18 
24 2. 63 2. 18 
10 . 1111 1. 27 
18 . 70 . 88 
33 1.37 1.(17 
25 1.3$ 1. 12 
12 .90 I.OIi 
111 , 115 .M 
8 2.00 1.28 
5 . 60 .35 

34 . 81 . 76 
:!8 .00 .115 
13 I. t O , 117 
21 1. 20 1, 0( 
13 l . 57 I 17 
6 1. 38 I ~ 

10 I. (l'.I , 81 
20 1.13 • 82 
22 1. 24 1. 01 
18 1.4G I. 15 

1. 18 1. 28 
. 37 . 92 
. M 1.01 

1. 43 1. 33 
.H . 83 

1. 22 1. 20 
, a., .IM 
. 83 .90 
. 69 , IHI 
.u l , 64 
.92 1. 3' 
. 63 .115 

I . at l . 
• 77 1.01 
• 47 1. 19 

1. l. 01 
1.13 , 118 
.M 1. 03 
• 45 , 811 

3.1' . 91 
. 53 ,49 
.85 1. 13 

1. 65 2, 02 
,67 . 92 
.82 I.OIi 
.s., es 

l.38 I. 00 
. 64 I 03 
. 61 . 84 
. 84 .117 
. 66 . 1111 

1.80 I. 09 O. 6f O. 4(i 0. 71 
J. IIS 2.88 1.83 1. 01 I. U 
I. . 83 . 62 . 47 . 82 
1.66 . 94 .llt . 64 . 70 
L 38 1. 16 • 6Q . 63 · 
2. I, 36 . 91 . 68 !. 18 
I . 41 • 80 . 74 . 5t . 8S 
I. . 26 • 13 . 17 • 44 
I. Zl I. 01 . (8 . 22 • 64 
J. 02 • 81 • 41 • 78 • 74 
1. 34 .80 .71 . 74 .92 
• 83 • 61 • 40 , 25 • 62 

1. 61 • GI . 61 . 411 • 711 
2.05 .68 . 22 .61 . 60 
I, 211 • 80 A2 • 44 • 61 
I. 49 1. 18 • M • 811 • 90 
l . 87 I. 22 I. 00 • Ill l . 33 
. 112 . 46 • 18 • 32 • 40 

I. 18 1, 06 . 93 • 78 . 92 
2. 16 . 80 . 20 . 32 • 77 
1. 43 . 01 . 76 .81 .81 
1.36 1.05 . 64 . 11.l . 81 
2.20 , 99 . 63 . .16 . 88 
1. 02 , 70 . 27 ,20 . 83 
1.211 . 87 • 54 . 53 . 78 
, GI , ~I . 2l t . 11 . 70 

2. 48 . ; 5 us, , 80 I. 68 
J. 31 . 74 . G9 ' .47 . 87 
I. 71 I. 13 . 78 . 46 1.10 
I. H . 00 . 43 . 20 • 70 
• 93 . 81 . 26 . 21 . 61 

1.19 1. 05 . QI 1.04 1.(5 . 111 . 60 . 61 

1. 68 
2. OIi 
1.02 
1. 25 
. 87 

1. 61 
1. 11 

.90 
1. 02 
I. 12 
1. 12 
. 111 

1.13 
1. 03 
I. OIi 
.95 

1. 3.f 
. 95 
. 70 
. 83 
• 72 
.118 
. 98 
.91 

I. 16 
. 95 

1. 61 
I. 13 
1. 16 
. 93 

1.19 

. 72 
1. 67 
1.80 
I. 10 
. 81 
.85 

1.16 
1.01 
. 61 

I . 79 
. 24 
• 7 
. 65 

1.22 
1.18 
I, 45 
. 91 
, 11-( 
. 67 

I. 17 
I, (J 

The stream run-off reflects in a general wu.y the fluctuations 
precipitation from year to year, but the relation is not defini 
probably in pa.rt because precipitation e.t the stations within the va.lls 
is not always an index to precipitation on the headwater areas, fro · 
which the stream run-off is principally supplied. The precipita.ti . 
generally takes the form of snow during December, January, an' 
February, o.nd at the higher altitudes often also in November, March 
and even April. The snow cover during the winter ranges from a fe 
inches to several feet or more at different places and in different s 
sons o.nd often melts during warm weather in the winter, po.rticularl 
n.t t.he lower altitudes. The deep snows in the high mountains mel 
during May, June, and July and then form the source of the wa 
supply that is used for irrigation in the valley. 

The mean relative humidity at Pocatello overages a.bout 50 percen$ 
for the year, with a daily range from 25 to 60 percent during tho sum• 
mer o.nd 70 to 80 percent during the winter. The average wind 
velocity o.t Pocntello is 8.8 miles an hour, nnd the recorded maximum 
58 mi ll's n.n hour 

13 
01,.oonAPE'.Y 

O "' AND T~:NsrnuTlON 
EVAl'ORATl •· • ed t 

. water surfnces bo.ve been obtain _e. 
ds of evo.porat1on !rom . . Uy in connection with studies 

r •n tions in the region' pnnc1pa d.s from floating lake pans, 
s.,., . Some a.re recoT . d St t 

os from reservoirs. a.rd class A type of the Urute a. es 
' from pans of the stand 1 apora.tion as disclosed by these 

B u The a.noua ev f t ording to the 
tber urea . l tho.n 3 feet to about 6 ee ' ace . bl 
:rds ranges from ess · The a.ccompanym.g ta es 
tioo and type of _the ev:ptat1;:e ps~~ of the measured loss plus 
VI total evo.porat1on- t a is, 

.re,infoll . mom 

.• ti' during 1916 are available for 
ds of eve.pore. on b•~: ed enta.rJ recor . . . . 1917 records were o \!<Wn 

, e in Jerome County. BegiilnlllB g ~u land pan in a.n irrigated 
JD. • l A Weather urea R 17 E 

a. stand.a.rd c, e.ssth • • ·ty of Jerome, io sec. 18, T. 8 S., . . 
e:,gro.ss pasture 1D e v1c1D1 
' e m.eridia.n. ,·on data al Jero-, 1918-97 Euapora i I 

Froni rllCQl'ds o! North Bide Canal Co., Jerome 
(,\ltltud, 3,780 feet. 

Evaporation (lDcbee) 

M onth 

Mean air 
tempera· 

ture 
C" F.l 

PN!cl1>l· 
tatloD 

(!ncbosl 

Laud p&D 
Oiee\ ID 

dtameur, 
top Dutil 

·-- ······ ···-
....... ..... ... .... ····· -·· --· 

with ;round 

60 4 0.0! o7.WOO ni 
69: 11 .40 e:a.\ 4.50 
llS. 2 . 00 5. 07 3. 36 '~i::::::::::~~-.:~· ... .. ........ ··: :: :::::::1 __ ~6~11·..!9_\ __ _.::;:+ --;25~. 0~2~1---1118.UIII 
64. 0 

Mouth 

Mean air Prec!Jll· 
lt'fJ1r4:'I' 14Uon 

(• F .) (lru:11110) 

Evapc>ra· 
Uoo 

Crom \J.B. 
Wealhn 
uureau 
clasS A 

Wlud ulocllY 
(mUes a nionth) _ Meau 

Top of 
:»loot 
build· 

1111 

rtlatlva 
huml<IILY 

oro1111d <per~oL) 
gurfll,08 

(I~) 

L-- --------1--1----1--
1011 42. 2 2.43 4. 23 • ·•••••• •• ••••• • ••• • -·· · ··· · · · 

. ... .. ... . ....... . ~2.0 1. 34 i:1~ ·········· ·········· :--··--·· 
••••••• •• ·••• 62.2 .00 

'~!~::::::::::~~~~~/:::;;~~~;~; ~j ~i t- --,4tc:-21'._-::to,: .. :-1~.--.·-_·._·._· .. ~·:-i: ~=???. =-= 
bu. . . . .. ·· · · ·· ·· · ·· · · •·•· .. . • --;o:T ~ ., ==-

Total or n,·er&te .•. -•··· · ··· · ··· · · I====,· 46 

l 17-30 •••• • .••• 1~-·~······· · ······ · · ·· iu u~ t: 'tSl :::::::::: n 
~:::::::::::::::::::················ 71. l I:~; l~-ll t= :::::::::: : ''··,··.·.·.·.·.·.·.·.·.·.·.·.·_· __ ··.·.·.::::::::::::::: ~u ·.~? ,· '.!3 4 015 ••• • •••••• 72 

61 8 •• 2.l.·. -.13! ~:. 7304""' ·. ·. ·. ·.-•• •••••••• 691~ lember .. .. , • ,••• •• •• •••• • •• • ••• •• ••• 5(1: ( . 96 V - • 

ov,:~::::::~:::::::::::::::::::::: : ·'.~ 1:: .;.: :: ~~ :::::::::: ~ 
Tot.al or svtrac:e . . . ..... . .. .. ... .... -

' 1 Po, 1011 nHlllth 
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Euaporation data Ill Jeromo, 19!8-B7-Continued 

Month 

Meaoalr 
tempera· Preclpl· 

lure tal!ou 
<0 P.) (IDobes) 

------1----1 

:N.9 
311. 7 
36.tl 
!50, 0 
69. 0 
6(1.0 
7~ 7 
72.11 
112.4 
4:!. ti 
35.8 

0. 39 
1. 47 
1.21 
.GIi 
. 05 
.00 
.oo 
.oo 
• 70 
,02 
.97 

0. 62 
• 45 

1.45 
6. 09 
7.50 

10.M 
II. 37 
11. 84 
6. 36 
1.89 
1.09 

Total or uerqe . ................. --6-1_-1 --G.-40- 1-----I 153. 06 
Yb lll20 ==1-==,,,;,,I 

[;;::::~::;~~0~f~ II :; t~ 
1. 81 J. gJ 

Top or 
20-foot 
build· 

Ing 

6,02.'l 
ti, 1119 
11,624 
tl,382 
6, 739 
4,300 
C.!105 
4, 111)1 
6,383 
4,799 

6,578 

·-·-···---
..._ .............. 
.......... .. .... . 
.... i.sio· 

I, 8110 
1, 550 
1,455 
2,081 

:-~ ···•·••··· 
1: ggs :::::::::: 

2,639 
l,6Zl 
1, 530 
I, 41111 
I, 0411 
l , 3«I 

Total or avon.,e . ................. --64-,11- ---6.37- 41_82 -= 6,008 
1921 1====1 •f-,,=.;,.,;.,;..i,,;:a,. 

~1;:::::: ::·:·:·:~::::~::::::~ 
H . 3 
65.' 
115. 0 
72.0 
70. 9 
64. 8 
52. 2 

1.. 111 
3. Ill 

• 4ij 
. 03 
,06 
.06 
.OJ 

3. IH! 
4.118 
ti. 29 
7. 71 
6. 02 
2. ftl 
1. 61 

2,87~ 
I, 726 

8110 
~I 
11.r.8 

1, 289 
1,137 

Tot1I or average .• ••.•• ...••• •••.. 32.08 
A rtl tm = =l====l==-=1=====~1.;.;~ = 

r,=::::::::::1iiii:I:: !! ::1 11 

59. 3 •. 96 

==I====-=' 
Tottl or average ••.. ·············- ---eo. l- --'--72-1-----I 31.85 

A r1l IVZ! 

i.i~•••==: :-::~mm+: il ~i rn 
········ · ····-······ ··· ... .. . •• . t7. 2 2. 02 t rn 

Total or nen•e ------1---::--::-l---:.::1-_....:.=.1:.:.::.:::~ 
• ••..•. .•.•• •••.••• 00. 0 7. 42 I 43.02 

u:~1•••·••••• · ••1-~~~ ... ................ 47. J i-=-o=-.03-=·!====6.,;,119;;,,J 

i~x~~ber::::::::~::::::::)\~~~j((( ~:I \~ 'l~ 
4.118 

1, 5'22 
I, 3(17 
1,2n 

1145 
745 
sn 

Total or average •••• •• • •..• ••••••• ~ . 40 47 59 ==---·_ ... ....... ~ ·-· ····· 
1 P•rlly e.sLlroated . 

GEOGII.APl:IY 
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Euaporalion d4ta at Jero"/TU, J916-B7-Continued 

Mean air 
tompOt"l· Preclpl· ture taLlon 

(" F .) (Inches) 

64. 3 o. 70 

Wind "e!oclly 
(miles II moo lb) F.vapora· 

Uon 
trom U. S. -------l Menn 

\VMl,hor rolntivo 
Bureau Top or 111:roldity 
class A l!O-foot Ground (pe.1oontl 

poo build· surraoe 
(focbu) Inc 

7. 87 $44 

llM 470 
76. 8 .,1 

····~::········-~~··············-··· :.~ ~ ----1 
u ,.otal or 8'tf'8'e .. .......... .. .... ~ 2. 63 1====1 

7.12 683 
• • 18 001 

zt. 79 L77 

Jll'le 0. 111 
.03 
. 62 
.15 
. IH 

c. 311 
11.87 
8.60 
8.8'2 
7. 43 
t .83 

064 
1,31 4 
I, ll3IJ 

82G 
1, 039 

a55 

£11. 4 
70.4 
7G.0 
r.1.5 
M. 2 
61.8 .25 --1----· 1. 18 40. GO I, 021 

l==="I •l====•I' !"-=-=-=-=-=- = 
611.4 
74 2 
70. 8 
Ml.0 

o. C2 8.85 
• 00 8.C2 
. o5 a.ca 
• 41 6. 49 
.1----1---

8911 .... · ···•· w ....... .. . 
474 ..... .... . 
753 .... . ... . . 

OIMI ••• •. • ••• • , 48 211. Zl 
1=-===I 1-===="'1 , = 117.6 

:Average e11a7Joralion al Jerome, 1917-£7 from U.S. Weather Bureau ckua A 
' evaporation pan 

(Records rrom Nortb Side ConAI Co., Jerome) 

Wind velO<'lty 
(milc.'S a monLh) 

Relnllvo buntld· 
11:1' 

(perceot) 

Mean 
temper· 

et,ne 
(° F .) 

rreclpl· f;vapo,._.1----,----
t1111011 lion 

Mooth (IDcbes) (lncbes) 
20 feet 
above 

ground 
surlace 

.------------,----1----1 
26.1 0.90 o. 52 5,925 

·· · ··· -·· · ··--·--·-- -- --·-·-··-· 67 
73 3'!.2 1. 00 .r.6 5,414 

87 38. 3 -~ 2. 16 6,424 

57 47. 2 1. 03 • • 211 8, ~71 

47 $.4 • II'! n VO 6,263 

45 85. 7 • 45 1, 9'1 4,33~ 

47 73. 7 .18 8 l!O 4, 432 

47 70. S . 32 7. 07 4, 7:16 

57 ro. ·• ,40 4, 45 4, 01II) 

Gil 49. 8 .95 2.U 4,7114 

60 3S. 5 1.01 1.24 0,4'l0 

72 28. 0 .89 • 7(1 4,76'1 

- ---- - ----
60 49. 0 8.86 47. 00 6, 3.1, 

PIONEER ORIOATION DISTBICT 

Ground 
,urlaco 

2, m 
1,811 
1,073 

017 
B'l8 

l , 01G 
I , Ill 
2, 3'20 

- !,OJ 

Evaporation and transpiration do.to. are available for the Pioneer 
· · n.tion district, near Caldwell, in Cn.oyon County. Po.n A wo.s n 

: 1if.a.lvnnized-iron tank 4 Cect squo.re o.nd 3 feet deep, set o.bou t 2 feet 
" lhe g,ound in a swamp nnd surrounded by water from 0.3 to 0.4 
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foot deep. The spnce within the pan was planted to cattails or tu 
which grew abundantly in the surrounding nrea. The pan was 
with water twice a week to maintain conditions similar to those in surrounding swamp. 

Po.n B was of the same dimensions ns pan A. It was set in 
ground about 2.8 feet, in a water-logged area, and was filled with 
to the same level as the surrounding ground. J n the pan were plan 
strips of blue grass about 8 inches wide, with intervening 8-inch st · 
of bare soil. The water Jovel in the pan was maintained fr.om 1.5 
feet below the surface by means of pipes that supplied the water fro 
beneath, so that it rose in the soil from below, e.s under ordinary fi 
conditions in water-logged areas. .. 

Pan C was a standard Weather Bureau class A. evaporation p -_ 
4 feet in diameter and IO inches deep, set on a platform of 2- by 4-.in · 
planks resting on the ground. · 

Evaporation and tranapiration in ~ Pionui, irrigation di.drict, + mile, •oldMalt 
CaldwU, Bou, Va~~ I Idaho I 

Date 

me 
Juoe 12-30 •• , . • ••..•..••••• •. ••• _ •••••••••• 
J.uJy._ . ••••••.•• •••••••• ••• . •••••••• ••••••. 
Aurust .... • • ••••• • ••..•••.••.•••••••• - •.•• 
September •. ••• •••••••••••••• ···- ••••• •••• • 
October ••.•.• •.. •. •• •••••.•••••• ···· -- •••••• 

[Altitude 2,370 f~tJ 

Mean 
temper
attw 
(" F.) 

73.G 
73. 8 
07. 2 
IU. 8 

Preclplla• 
Uon 

(lllCbe.,) 

0.25 
• 6() 
• 21 

l.87 

/----1---- 1 Tbe period . .•... .•••••••••••••••.••. 
6«.0 1.17 

IMl. 7 t . 33 

Evep0ratlon 111d trau3-- · 
plra lion frorn BoU 
ClllchesJ 

Pan A 

G. 01 
13. 00 
14 . 10 
7. 20 
3. 25 

Pan l3 

(. 23 
G, 23 
.. 1a 
:Z.91 
1.28 

E""PGrt
tlon lto111 • ,_ "'* 1urraoe , 
a:::ig1 • 

(g(g 

t,,:~1 3-30........... ... ...... ........... ... ::: t; 
I uae.. •• • • • • • . . . • • • • • . • • • • . • • • • • •• • • • • • • • . • 8. 80 &. tr 
luly ...... ... ................ .... ._. . ... . . G. 37 t: 
AUfUst • • . • · ··· ··· ·· ··· · ····· · -·· · ··· · ·- • • • • . 20 

13.~ 

63 ' 0.8,5 UM 57 .oo 0. 70 87 .oo 8. 92 71 

18. 78 

~~~bot....... .. . .. ....... . ............. f ~ t: 
Tbe perJod •..••..••..•••• •• ••.• •••• __ l----i----i-----i---30-.-68-/---.-•• n 1 

.oo II , '¥'/ 72 .oo 13, 10 63 . 37 7. 811 ·~ .62 2. 1111 
62 I. 71 68.as 

'Stewsrd, IV, 0 ., aad Como, M. R ,. E,;per/ml!Jlts conducted Coahow tM comparattvo evap0&llt1oolro111 · 
•wampcd ar~ lo th Plooetr lrrt1at100 district"; U. 8. Bu.r, l!.ecla1114t1oa U.OPUbllsbed rep0rt, llolse, ldabQ,' • mo. ; 

XUJiJ.U. 

Records of evaporation have been obtained at Milner, in Twin 
Falls County, in see. 29, T. IO S., R. 21 E. The land pan at this 
point is a standard class A Weather Bureau pan surrounded by bare 
uncultivated soil. The lake pan is 4 feet in dinmeter and 10 inches 
deep, flon.ted on a ro.ft in Milner Lake. 

GP.O<lRAPHY 17 

h.'11aporalion af Milner ' 

,.,.,.,rd• 01 TwlJJ Falls CallJll Co.I fAJULude 4,200 li,ot. From 

Monlh 

Monthly 
moan tempera• 
ture 

(" F,) 

Evaporation (Inches) Wlod 
r,eclplla· mo•emont 

Unn l----.---:-:--:--1 per moaU1 
/Inches) FloaUog (miles) 

Land p&Q 

-. Jn," IS.0 1.0'2 0.2-4 6,7D 2.IHO '· 6S 4. 02 2, ?90 

l~:i??\!!l(~:::i(1 __ i,~/;!.1--~;~+~~H--~:iii.f~l-i:·~-~··~··~Jt![.!., ___ f~f_j 
"'otal or a vorac&. -----

{(' • 1925 41 I 0. W l.OO ·• ····-.s:eo· ....... 3, 115 
44• 1 .u 8-1! 7_38 2,013 

~it:~:::::::)~:::::~til [l J J~ :::: ~ ---~! -f ';'...., ....... ____ ----------- ----- - ....... ""'" "" "' 
• - b table tbe l1k•pa11 remlta at Ibis :eisevtd 1,i be more reU1ble 
'l>urln& .., .. eni or the m_::!'!:,~~11r1,3 cause. Tbe l~i~·f!°..:,!,~':, ~ec. 1, urn. to ... ~·~1:~~~~ 

• ·1)811 Nlil~:S.7~ those lrom tbe lake paa . J>f~f aobes, 111oatl)' In lbe rom:,,3[,:::d 
I 

total oapo-
t\:Ju;!'n wu frozen andJece.li11f~f!t:~~~I oi w11eri::cm•~~ ~~"l.:w1 blotni Ja or out of tba _.., 18d Ice had melted, Of O rr'incii. Tbb r<"IUlt 11117 have 0 nUo,ulaca.Deo. I, 1927, o . 

~ b7 ..!ads. STDLDIO . 

. e obtained at Sterling, in _sec .. 33, T. Records of evaporation wor A . Falls Reservoir, JD Bingham 
4 S., R. 32 E., adjacent to the m:;:::a.rd United States Wea~her 
County. The land pan. was a tin on & frame of 2- by 4-mch 
Bureau class A evaporation pa~~ an~ surrounded by bare ground . 
planks fully exposed to s~ a~d eter and was placed on a small raft 
The lake pan was 4 feet m diamth est shore of the American Falls obained within a 111.~er raft nenr e w 
Reservoir near Sterling. 

Month 

Evaporation at Sterli1111 1 

fAltitu,de 4,400 reetJ 

Meaa 
tompe ... 

lure (° F.) 

Precipita
tion 

(JDchM) 

EnporRUoa (lncbfll!) 

Lake PIID. 
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.&11:lBBJO.t.N JAUS AND liUCHADD 

M~ecords. of evaporation were obtoined at I\ . 
ichaud, m Power Count Tb • mencan Falls 

United States Weather Bu:e~u c1a:/:~:n~ both J?ln.ces are st 
the American Falls Reservoir The A . pan;, situated adja 
T . 7 S., R. 31 E., and the Mi~haud pa;:i:n~::ec a~ls {no is ins 
Both pans are surrounded by uncultivated . ' . 6 S., R. 
4,400 feet above sea level. ground and 

EIJQporation at American FaU& and Mich.a.ud • 

{Altitude 4,400 reotJ 

Montb 
Mean A IIIPrlcao Falb 

, ten,pe,-a , 
lure Precl11lte- EVIPOtB• c· F.> Llon tloo 

(lochas) (locbe,s) 

67. 0 1.4V v. 60 G8. 8 
84. 2 

, 03 11, 48 

MO 
. 26 11, 01 

4!. 8 
• 21 7. 12 
. 60 

Praclpltn-
lion 

(lncllas) 

I.I& 
• 3(1 
. 39 
, 23 

Total or n~-----· -·· ·-· ····· ····-
2. 60 - · . sv ~s 1--;3.~~~1---,~1.~7~4 ·l-- -2:.:'.:.I_..J 

. 47 

lfl7D LAKE REGION 

L ~va~or~t~n and transpiration records bo.ve been obtained at 
r~i:~_:n e erson County, and are included in the report on 

Sl711fMARY OF EVAPOl!Al'ION LOSSES • 

It is well ~own that evaporation ns measured b Inn '. ::~:/:u~::!~~: ~:::ea:/ ~reattbrhan the evnporZtion f~o:rs, 
months are b owing a e the figures for the open-wa 
Milner a.nd Aase~ on .;elnsl ured ~v~poration from the lnke pans 

. . n:1encan a s, multiplied by a coefficient of 90 er 
to give rese,vo1r evaporation losses, and those for the winter ~on 
on the Jerome records for evaporation from ice and snow surfaces. 

Computed avcraoe evaporation and los, frlo".' large water aurfacu in. 
p a1n 

[+ indle&tM gain) 

E•aN1rft Prtclplta- NeL pin 
\Ion lion or loss 

Cinch,.. ) . (lochM) (inche.s) _] _ _ ___ - -·---1•------
F". iu,sureyr •. ••. •·• ••• 0 SZ I IQ + , - ---
M~ar•h y . ... ·•••• · : 511 l . 05 0, 87 SAugust .bc-·· · · · · · ·· . 8. VI 51 , ~ · +. 4g eptem r · A ·1 ... . ...••••.• ..1$ . 91 - 1. ?f October ··-·· · ·· f. 73 . 80 

f!#:~~;~~)~~:::: i~ 1:~ :!~ I ~~:c•:~r·:·:::·::: ~~ ::i1 
G. 83 • llO -7. 28 I The year..... « . 38 11 . ~ -31 

MonLh 
,\ fontb 

, S lr.. rnff, TT. 'l' ' Bryan, L . L ., and Crandall L 0 
l1l~IIO' 1J S. Oen! Survey Worrr•Su ppl,• P . 8;; r·oolog y nod wowr resource., of the M ud r,o~e r 

' -\ IU t.: n,· , .. f\ 41 Vrtc Trnn,.z ,- .- , P(l ; , ~:~~!tot- IU ('Jr<·~~, .. 
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~rJCT Oi EVAPORATION AND TRANSPIRATION O:f PRECIPITATION AND STRIAIII 
·, FLOW 

Ia.rgo amoWlt of water lost by evaporation from reservoirs and 
• d o.nd evnporated from the irrigated land is not necessarily n. 
· ·98 of water to tho region. It has long been recognized that 
• oto from the ocean receive a consi:<loro.blc part of their pre-
·on from water lost by evaporation from the land.3 On account 

6~topography of the Snake River drainage basin the prevailing 
and southwest winds carry a part of the moisture that is eva.p-

1 on the Snake River Plain to the mountainous headwater 
n the co.st side of the basin. There, on n.ccount of the greater 

lie, the moisture of tho ascending winds is in part precipitated 
. ay reappear as stream .flow. 

TREE RINGS IN RELATION TO CLIMATE 

1 eriod for which records of precipitn.tion, stream flow, and other 
ons are available in the Snake River Plain is relatively so 

i'l,hat a study was made of tree rings in an endeavor to obtain 
4a of climatic conditions prior to 1868, when records of precipi
' were first started in Idaho. 
e ca.reful studies of tree rings in their relation to climate made by 
lass• have demonstrated that, al though there are ma.ny factors 

eh tend to n..ffect the formn tion of these rings, precipitation has so 
omino.nt an influence that it is sn.fo to assume that tree rings form 
pproximate measure of the rainfoll. He fi nds a 70 percent corre
dence between tree-ring growth and rainfo.11 in a dry climate, and 
' ch closer n.greement if the degree of conservation of moisture can 

ken into account. Although data from a considerable number 
ees in a given region greatly incren.se 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

'.. ble reliability provided it grows fast enough.5 

e only native tree that has n wide distribution over the Snake 
r Plain is the juniper, which occurs generally wherever the annual 

~pitntion exceeds 13 to 14 inches. This is somewhat unfortunate 
,.e present connection, as Douglass 8 found that in Arizona juniper 
. ·less satisfactory tho.n some other kinds of trees, particularly 

.ow pine. The native junipers in Idaho usually do not live to be 
~o Lhn.n 150 to 200 yMrs old, especially where rooted in soil ; i( 
~d largely in lava rock they have a longer Jifo, smaller annual 
1 width, more l1eartwood, and less tendency to decn.y . Several 

, 8. S., Climatic laws, fl 82, 1924, 
ut, A. E ., Clim1U0 cyclos and troc growth: CRrnog lo Inst. W••hl ngl<ia Pub. m, 1919. 

, . la.a, A. E ., A mot hod or estlmaLing rnlnlall by the "rnwth ol lrcc$, In llun Un~loo, Ellswortb , Tbe 
. c roctor IIS lllus tr•tc•I t i\ arid Amor1,11 . Caruoglo last . Wu!Jinglon Pub. 192, p 109, 1914 . 

l,w, A, E ., Some asf)Ccl!I o/ lho uw ot t ho Rnnnal r lni;s o r troos In climatic sludy: Sll'lthson lan 
Ann Hopt • Wl 2. I' .!'Jt\ 
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specimens were found that ranged from 350 to GOO years old 
o?e,_ in the Fifield Bo.sin, grew for I ,GOO yenrs before finally fa '. 
V1ct1m to a. farmer's need for fuel. Severn! pines from 300 to' 
yea.rs ~ld were fo~nd near tho edge of the vnlley, where the 
merge mtp the ad1acent foothills. P. 

In all 20 specimens were cut from different trees scattered ov · 
Sna~e River Plain. (See pl. 8.) Pertinent data regarding 6 

specunens follows: 

1.. Craters of the Moon. Limber pine. Taken from Craters of the ' 
National ~onument, Idah~. Cut by Harold T. Stearns in 1926. Tree ·. 
when spec~men taken, having been killed by lightning about 2 yeara · · 
Needles sttll hung from the branches. Grew fo a crack at the edge of a 
lava fl.ow_where there woul~ be a tendency for a little water to accumulate bu 
anow to li_nger. The rock 1e so permeable that rain and melting snow would 
away rapidly. 

2. Masaacrc &cks. Juniper. Taken 10 miles weat of American Falls I · 
on the north aide of the Snake River, near the place commonly known ~ ,. 
aacre &_c~s." Cut by Harold T. Steams and W. G. Steward in the fall of 
!tom a living tree. _Grew on a high lava bluff overlooking the river. The 
1s J'.artly covered WJth blow sand, and many juniper trees are growing 
Mo!eture is r~tained In the_ blow sand, which fills the lava cracks, for lo · 
penods than it would remain, where not so much fine sand or soil ie p 
Center or tree decayed, 

3. Bl&ok Lava. Western juniper. Taken from a point about 12 miles south 
~f _ Idaho Falls, Idaho, in the Fifield Basin ,irca. Cut by Steve Krolik f · 
hv1og _tree and hauled to his ranch in the NE¼ NEY. sec. 26, T . 2 N., R. 36 E., b1 
the_ wmter of 1927 or 1928. Specimen cut from tree by W. G. Steward in c:!t 
spring of 1929. Conditions surrounding the place where this tree stood are · 
known except that it was cut on the bare Java beds. n 

4. Fifield. Western juniper. Taken from the bare lava beds about 15 m 
southwes_t ~r Idaho FaUe, Idaho, in the Fifield Basin areo.. Cut by Steve K 
Crom a bvmg tree and hauled to his ranch, in the winter of 1928. Specim' 
ea"'.ed from tree by Harold T. Stearns, W. G. Steward, and H. G. Haight in 
spring o( 1929. Grew in a crack at the m11rgin of a lava ridge. By far 
oldest and best specimen o( juniper known to have been taken in Idaho. 

5. Woodville. Western juniper. Taken about 12 miles southwest of I 
Falls, Idaho, in the Fifield Basin area. Cut by Steve Kro1ik from a dead tree an 
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 wh 
this tre~ stood are not known except that It waa cut on the bare lava bede. · 

6. Wapi I . Western juniper. Taken 20 miles due west of American Falls, Idaho · 
Cut by W. G. Steward and R . G. Haight in October 1931 from a living tree."! 
G~w ~t foot ~f la\'a ridge and approximately at central western edge of a grov~ 
of Junipers estimated to cover 160 acres. Would receive bem•fit of drifted snow~ 
Lava very broken and permeable. Seepage would carry any rain or lDelting· 
snow away rapidly. Center of tree decayed. 

7. Wapi II. Western juniper. Taken 20 miles west of American Falls, ldah.o: 
Cut by W. G. Steward and H . G. Haight in October 1931 from a living tree. Thia· 
tree grew about 150 feet west of Wapi I , farther from the foot of the ridge. Center 
of treedecs.yed. · 

8. Wapi II. Western juniper. Unpolished . 
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· ., i II I. Western juniper. Taken 20_ miles west of American F~II~, Idaho. 
'!II ~- o. Steward and H. G. Haight m October 1931 from a bvmg tr.ee. 
1 stood 200 feet southwest of Wapi I, farther from _the foot of the h_igh 

-~t encircles this grove. Conditions same &B described under Wap1 I. 
, r of tree decayed. At the time these specimens w?rc cut, a few poets had 
' cut Crom this grove by nearby dry-farmers. La.tom the fall of 1932 moat 

trees in this grove had been taken for fuel. 
' 11 12. GrahamCanyon. Mountain mahogany. Taken4mllesweetof Al.mo, 
' t'ls caUed locally "Graham Canyon." Cut by W. G. Ste~~d and H. G. 
ht· November 1931 from living trees, Grew on a steep hillslde of decom-

1• 10 k with a slope to the southwest. Would retain little moisture. Rings 
- Ui rocspecimene could not be counted or measured, except for short discon

:periods, because of an overlapping or blurred growth. 
a. Minidoka, Western juniper. Taken 24 miles west of American Falls, l~~o. 

by Viggo Christofiereon and Lare Larsen in December 1931 from a bVJng 
' Grew in the center of a small grove of juniper trees on silt-covered lava 

,:that was 11heltered by a high lava ridge. . r Almo, Pifton. Taken in Graham Canyon 4 miles west of Almo, Idaho. Cut 
•. G. Haight and H. G. Haight, Jr., in October 1932 from a Uv_lDg tree. Grew on 
· uthweat slope of a steep hillside of decomposed rock. ThlB slope la exposed 

bot summer sun, and little moisture would be retained, Rain and melting 

:p would no doubt run off rapidly. 
6, Cedar Creek. Western juniper. Taken on the aouth rim or Cedar Creek, 2 
· below Cedar Creek dam and about 8 miles southwest of Roseworth, Idaho. 
~tly decayed at center. Cut by H. G. Haight and Stella Perrine Haight in 

~ber 1932 from a living tree. Grew on a rock shelf 12 feet ~elow the top of 
a; im of Cedar Creek Canyon, which is about 200 feet deep at thl8 point. Partly 
p~~ctcd and subject to some snowdrirt. Other~ise in a decidedly dry loca
l.ion. The only tree for miles around except those m the bottom o! the canyon. 
r 16. Sa.n Jacinto I. Juniper. Taken 14.milcssoutheastorSanJacmto, Nev., on 
T,out Creek. Cut by H. G. Haight and li. G. Haight, Jr., ~n October ~932 from 
&Jiving tree. Decayed at center. Grew on_ the ~p of a _h'.g~ rocky ndge over
l9<>k.ing Trout Creek. A large number of jumpers m this v1C1n1ty. Three sel~c.ted. 
(~m the decidedly unfavorable location . No place to collect or hold prec1p1ta
Uon and at the mercy or the w1nds and temperature. 
1:·11. San Jacinto U . Juniper. Taken 14 miles southeaat of San Jacinto, Nev., 
QJi Trout Creek. Cut by H . G. Haight and ~ G. Haight, Jr., in October 1932. 
~ tree killed by fire and decayed at center. Grew on the steep aide or a rocky 

·gulch about 600 feet southeast of San Jacinto r. . 
18. San Jacinto III. Juniper. Taken 14 miles southeast or San Jac~nto, Nev . 

Cut by B. G. Haight and H . G. Haight, J r., in October 1932_ from~ living tree. 
Slightly decayed at the center. Grew in a pass between two higher ndges. Stood 
·apart from the other trees. About three-quarters of a mile southwest of San 

Jacinto I and II. 
19. Bti611 • Sage brush. Taken about 8 miles northwest of Bliss, ~d_aho, near 

the Elmore County line. Cut hy H . G. Raigt.ti u October 1932!romahvmgshrub. 
About 104 years old. This is one of several siuuplcs that have been gathered for 

atudy in the future. . . 
20, Blue Lakes alcove. Western juniper. Taken 5 miles north of Twm Falls, 

Idaho on the north side of Snake River Canyon and the south eide of the Blue 
L&kes' Cove. Cut by H . G. Haight and Stella Perrine Haight in October 1932 
from a li1,ing tree. Decayed at center. Grew on a large shelf 60 feet belo"". the 
l!l11in rim of the Snn.ke River Cn.nyon and on a sharp nose of rim rock that proiect& 
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, nyon proper and t he D!ue Lakes Cove. This wse 
l h is dry rocky shelf. Conditions are anything but 
,dy . 

,nstructcd by W. G . Steward and H. G. 
t.ltc ring widths of all the specimens. The di.ft 
,rtlwood piece grooved for runners; a steel 
,•d with 20 threads to the inch; a 12-inch 
·-level recorder, divided into 10 equal parts, 
·LI into 10 equal po.rt:.s; an indicator point; a 
li ich is connected to the threaded rod and 

1" , a specimen board to which the specim · 
11 ntersunk screws driven in from the under 
·or holding magnifier; a three-legged low-
1~ glass with eyepiece of heavy brown paper 
of the upper lens and an auxiliary lens with 
he lower surfa('.e fitted into and held betwe 
, a small light attached to the magnifier arm 
r tor, which throws light on to the specimen a 
l n counter o.ttnched to the out.side center o 
1' vol u tions. 
il vnnometer, the total ring widths were meas 
od for a selected number of specimens o.nd . 
plnte 8. The specimens were selected for cl 1 

·· th, loco.lity, nnd freedom from distorted grow 
, of the Fifield juniper (pl. 8, specimen 4),, 
1•11gth, nffords a basis of comparison with o · 
ill the other trees examined began their lile 4 
lh period, as indicated by the Fifield r 

.•: n lnrger growth in 10-yea.r periods during 
- t l 00 yea.rs. Severo.I, particularly specime 
steadily decreasing growth with advancing 
in considerable part from other causes than 
•n in growth of nearby trees is shown by sp 
representing growth of trees within o. fow h! 
1cr. 
1'ct of erratic growth records of individual 
~row th during the eo.rly years of the life of , 
£::mm showing mcnn ring width of the vario 
100 yenrs wns prepnrcd (pl. 8). In pr P 
13 n.nd 14 were excluded because their gro 
:fl'ccted to n. great extent by cnuses other 
,·th records prior to 1640 A. o. were elimina ; 

rr to ell.I"ly age growth of some of the specim : 
, ipitution o.t Boise, the only station ndjnceot 
11 \!-t.imn 1)rer.ipitnti0n re.corn, nnd the run-off 

Specimen 13 

Specimen 15 

3 

.c 
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! 7i--::---:--r~-,-T11h-tltl+..,-a..::!.i.~ 
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_; 
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1i 
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rnyon proper a.nd the Blue La.kca Cove. Tbis waa 
h is dry rocky shcU. Conditions a.re anything but 

,rly. 

,nstructed by W. G. Steward e.nd H. G. H 
Lhe ring widths of n.ll the specimens. The di.ff 
1rdwood piece grooved for runners; a steel 
.cl with 20 threads to the inch; 11. 12-inch 
·-level recorder, divided into 10 equal parts,~ 
•d into 10 cqunl -parts; an indicator point, a 
·bich is connected to the threaded rod and Ill 

I'S; a sptwimen board to which the speci.In 
,untersunk screws driven in from the under 
for holding magnifier; a three-legge.d low
ig glnss with eyepiece of heavy brown paper g! 
of the upper lens and an auxiliary lens with 
the lower surfnre fitted into and held betwee 
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· e River at Moran, above irrigation diversions, for years of 
records. The precipitation and run-off trends a.re in sub

:\.greement. The precipitation record and the mean ring
ord both show a. general downward trend from 1870 to date, 
t,ho two records do not always show the same relation between 

It decades. 
· g to the mean ring-width diagram (pl. 8), the decade 

0 was less favorable than any similar period during the last 
1 although many of the individual tree diagrams (pl. 8) show 

I 
· less favorable than that of l 92D-30. 

SOIL 

'y ho.If a million acres of the Snake River Plain consists of bare, 
a.nd fissured lava with practically no soil covering1 and a still 

· o. consists of lava with a scant covering of wind-blown soil 
11 es in depth from only a few inches to a foot. Considerable. 
·· of the region, however, are underlain by soils of good depth, 
1plo.ces 6 to 8 feet. 

,soil that covers the lo.va plain between the river and the 
~ son the north is a fine loess, consisting essentially of minute 
~ of quartz with slight amounts of calcium carbonate as e. 
ting mo.terial. The loess originated chiefly as dust blown by the 
·og westerly winds from the lake beds to the west, but some of 
t wns derived from the- alluvium of tributary streams and from 

\: ejecta. Its slow rate of accumulation is indicated by the fact 
e most recent lava flows in the region, probably not less than 

-"~o.rs old, arc still free of soil. Only the cracks in their surface 
, 'vidence of some desposits of wind-blown material. 
:rule the soils in the region a.re ferti le and are very productive 

i.rrigJJ.ted. Several studies of the soils in the region have been 
' 00.1 
• the borders of the plain, near the mouths of tributary streams, 
ong the Snake River, occur extensive gravel deposits which yield 
ko.ble road-surfncing material and gravel for concrete. In this 
, particularly in the section o( the me.in river chnnnel from Black
.· tho mouth of the Big Wood River, near Bliss, appreciable 

, I. C., Oeolon and water resource., or tbe Bnate River Pia.Ina or tdabo: U. S. Oeol. BW've)' Bull . 
lil7, 100'.!. 

, on, W. E., Soll survey oltbe Blactloot area. ldabo: U . 8 . Dept. Acr .. Dur. Bolls, Field Open.Ilona, 
,llm-lOH, 1904. 
B . O .• a11d Pr.1orson, P. P., Soll survey of the Portneul area, Idaho: Idem. JgJB, pp, 1, 52, 1021. 

- r. 0 ., Oald,.fn, Mark, Kern, A. J ., and McDole, 0. R., Soll rurvey or Millldon area, ldabo: 
PP-1159-g()2,JD28. 

, Mork, and Youngs, F. 0., Soll suncy or Ule Twin Falb we&. ldabo: Idem, llr.?I , pp. 1337-13'n, 

. Id, 0. R ., Oeograpby, geology, and mineral re!OW'ces or tbe Fort Ball lndlan Re&erva!Joo, ldabo: 
· Survey Bull. 713, p. 118, 1020. 
It. N , and Thompson, 1. A., Sol! survey ol the Jerome IINII, ldabo: U. 8 . Dept. Acr., Bur. 

r" &od Soils, S('? , 1027, DO. 16. 
I , 8880-:t,q _ _ ~ 
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quantitie~ of go.Id are found, and extensive placer-mining operati 
were earned on m former years. The gold is so fine, however, that 
recovery proved difficult, and the placers were abandoned. In r 
yea.rs, however, attempts to obtain gold from these placers have 
rene':ed. Abov~ American Falls the irrigated lands on both sides 
the nver he.ve soils the.t e.re me.inly of alluvia.I origin. . 

South ~f the.Snake River, ~rom a point near Pocatello to a po 
beyond King Hill, occur extensive lake beds, in places more the.n I 
fe?t thick. Except in e. few favorable localities the benches und 
lam by these lake beds are not readily susceptible of irrigation beca 
of their topography and height above the river. 

Residue.I soils formed by the decay of the underlying rocks occur 
some extent in the mountains bordering ·the Snake River Plain 
the be.salt that underlies most of the plain is relatively so rece~t 
origin that it has not disintegrated sufficiently to make any e.pprecia 
contribution to the soils of the region. The be.salt eroded from 
Snake River Canyon bas 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 s 
forms the surface soil. Most prominent is the sand-dune area betw 1 

the Birch Creek Sink and the Big Bend Ridge. In this area rnigra · 
sa.nd hills attain heigh ts of I 00 feet or more e.nd cover many squ 
miles. From Wendell southward to the Snake River Canyon the eo 
is mainly silt or fine sand, on the whole well adapted to cultivati · 
under irrigation. There are small areas of shifting "blow sand" not 
adapted. Similar areas of blow sand occur locally in other' a · 
From King Hill eastward isolated sandy knolls rise 10 feet or mo · 
above the plain and support a. sufficient cover of vegetation to prev 
shifting of the sand. 

CROPS AND VEGETATION 

. Irri~ated lands on the Snake River Plain produce a wide range 
diversified crops common to the intermountain region, among whi 
the staples are alfalfa and other hay crops, wheat, oats, barley, · 
to.toes, corn, beans, sugar beets, garden vegetables, and some tree · 
bush fruits . The largest acreage is in alfalfa. Of the. principal cro 
potatoes have yielded the highest average acre value. Much of t 
he.y and grain crop is used locally for stock feed. Crops entering in 
in~ratate commerce include potatoes, onions, beans, clover, ero 
grams, alfalfa seed, pea.a, and head lettuce. Along the borders of tli 
plain and in the tributary valleys up to the zone where frosts are likel 
to occur in any month of'the year, irrigated areas are devoted largel · 
to the growing of alfalfa. native grasses, email grains, and garden, 
vegetables. 11 
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uch of the uncultivated areo. of the plain supports considerable 
uve vegetation, some of which is valuable for grazing. Sage
. (,Artemiria tridentata) predominates and lends a dusty-green hue 
the landscape. At the lower limits of re.inf all the moisture natwally 

1 • able for plant growth is so little that practice.Uy desert condi
.. prevailt and the natural growth includes trs.nsition desert shrubs, 
;r,bich rabb!tbrush is the most conspicuou.s. At .the big?er limits of 

i!': • fall e. coDS1dero.ble undergrowth of grass 1s associated with the sage. 
,,.~ ;where the rainfall is from 15 to 25 inches a year the natural vege
J !uon ooneists principally of the Idaho and wheat bunch grass ~d 
'. ~bs that furnish excellent spring, eummer, and fall range. Grain 
· ·;ps, princ_ipally wheat, have been raised without irrigation on large 

areas of this type. 

·ifEOLOGY A.ND WATER-BEARING PROPERTIES Ot THE 
f'1'' ROCKS t · SUMMARY 

$'i'he Snake River Plain is commonly regarded as a structural de
. ·~on that has been filled mainly by Pliocene and later basalt and 

kindred volce.nic rocks which are locally intermingled with sediments. 
Subsidence continued intermittently until Pleistocene time, so that 
tlie older rocks filling the depression are down-warped in varying 
aegrce and locally broken by foul ts. The basalts covering the surface 
of the pie.in are nearly o.ll Pleistocene and Recent and they are prac
tically undisturbed. This great mass of volcanic rock, about 95 per
ceDt of which is in the area described in this report, is termed the 
"Snake River basa.lt."1 In numerous places on the borders of the 
plain rhyolitic flows and pyroclastic and related rocks emerge from 
beneath the basalt. Locally there is evidence that similar rocks ex
tend well under the plain. Estimates as to the a.ge of the rhyolitic 
~ks by different authors and in different localities range Crom early 
Pliocene to late Oligocene. This wide range in age assignment results 
ln part from inadequate dats.. It may well be, however, that expo
roes in different parts of this large region, even though broadly similar 
hi lithology and stratigraphic relations, may record eruptions at ma
terially different times. Beneath the Tertiary strata in the nearby 
DJ.ounto.ins lies a complex aggregate of sedimentary rocks of which the 
oldest is generally of pre-Cambrian age, and the youngest is either 
Carboniferous or Mesozoic. Tbe youngest are extensively exposed 
in the mountains bordering the pie.in. These rocks are locally ioter
bedded with and intruded by igneous rocks of several different kinds 
and ages. 

'•-)I, I o., op, mt. p. &11. 
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Volcanism and deformation have thus played dominant pe.rta · 
development of the present Snake River Pia.in, although locally 8 

erosion by the Snake River a.nd its tributaries, as in the Snake 
Canyon, and wind action, as in the Mud Lake region, have had no 
able effects. These diverse processes, the results of which ca.n aa 
be evaluated in detail only in certain small areas, have, in a ge 
way, produced a great basin floored with relatively impermeable 
a.nd filled with a variety of materials, many of which are readily pe 
ated by grqund water. The many streams issuing from the rno· 
ta.ins and the Snake River itself provide a. large supply of water for 
filling of the partly enclosed underground reservoir thus created, i 

volcanic processes are inherently ca.ta.strophic, intermittent, a.nd 
regular, their results in this region ha.ve introduced ma.ny compl 
ties into the behavior of the ground water. Consequently, an 
pecially thorough understa.nding of geologic details is required in 1 

nection with the study of problems of water supply. Over large , 
of the Snake River Plain the lack of stream incisions renders it· 
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 agrfoultural value, and 1 
stretches of them are unsuited for cultivation of any kind, so that 
incompleteness of knowledge in regard to them is of compa.rativ· 
minor economic importance. 

The salient features of the geology of the Snake River Plain 
shown in plate 4. This map is based primarily on de.ta 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 de.ta, principally in published reports of 
United States Geological Survey ~nd the Idaho Bureau of Mines a , 
Geology, have been utilized. The mapping of the northeastern po 
tion of the area shown in plate 4 is based on a geologic ma.p of the M 1 

Lake region, one of the parts of the plain studied in especial de 
to be published elsewhere.9 The geology along the canyon of the Sn 
River from a point below Blackfoot to King Hill was mo.pped in de 
and those sections of the canyon a.long which the data. 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 Ri'\'er Plain · 
The second table summarizes the stratigraphy a.long the part of~ 
-canyon of the Snake River that was studied in detail . 

• 8Le&n19, H. T ., Br,-n, L, L .. and Crandall, Lynn, Oeologr aod water ra,ouroas or lbt Mud 
rllfoo, ldabo: 0 . 8 , OllOL Survey Water.Supply Paper 8!8 {111 pr~) . 
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ieed atTatigro.phie 8ection of the Sna./u River Plain ea.,t of King HiU, Idaho 

Oeoeral cbar&oi.t 
Water-btl&rlog 

Ocologlc unit cbaract.Ntlcs 

Urbt-co\ored wlod-blowo 
Oe11w.llY ·above tbe ,oater 

table, Whete tbe loea 
saod, co11s1SU111 chiefly of lies t.11 tbe 1Q11e of satur.. 
rouod quan~ 1ralm e11d tlon, It b 10 ao~ 
aome particles of u .h . u to be relatl•elJ' Lm· 

O 1111• 11111d end Joea 
The 1'*'9 la aomewhat !II· perm•ble, Edensl-.e 
tenn1Dglod with, IOJI. deposltl la 111ab 1ltue· 

{aot dl11Jagulsb"'1 Lo Dunes are rare ezcept t!ooa commonlJ' act "' 
ma~plll1 Crom the loca~, as lo tho area eaat co11!lnl111 or pereb!or 
roe It coven), of ud Lt.lie, but loess bedl, DUIIII uod ID tb• 

coven m0$l ol tba Saake iooe ol saturatlo11 carrtu 
River l'la!o to depth& or water but 1ener11IIY 
about 10 rllOt or less, Still cawes trouble 111 dr!ll l111 
111 flroclll3 ol lormatlon, by iullllillg loto the ,rell. 

Tbe la11dslld111 form bnm· I moclry topocrapbJ, malll· U11!mpon&11t with relatloo \y ID caoyons, eod the 
talus forms a:prollS at tbe to water bec9U911 ol tbo 

Laodalldes and talus. root of c:JJrh. Both con• amaU 1lM of lodlridual 
old largely or ,fnmbled m-. 
blocll:a or rock . bey are 
1111pped ooiy alo:fu \be 
cao700 of the Soate nr. 

S!llld and gravel derived commolllr coota1111 0011· rrom the er05lon or pr. 
ez!allog rock 111d alluvial llderable water at lhtll· 

Yo~ alln<rlum ~not deposlta, coannid to tbe low deptbl, bnt becaa. 
se~led lrom o der 11111&11 r1101111 t aood plalna It occutes IIDall areea_l* 
el nvlum 011 lbe alon& present ttNIIUD cbao.· 11 or ttle value 11 . a 
maps). nels. Locally 0011ta!m aouroe of water suppl J'. 

UDfoeslllied booes ol mtJD, 
mo tbs aod ex U oct hlsoo. 

Frosh blact builtlc Oows 
All theae receot lavas lte 

above tbe water table. 
a11d lragmeolal deposits They are ,~ permeable 
auoclated w1tb them. eod arve as ou.l<e areas ., Tba Qowa coostsl of about for (l"ouod-water r&-,.. Black basalt and usocl· equal amounts or aa aod cbuse. Locall:r they 

et.ell lragmeolal do- i;:boeboe anil are Ire& cootaL11 pools of water In 
posits, om eovorinf, of sol! or caves aod crevlcee, do-

' loua. Tile ao In the rived lrom melUn~ laa, 
Craters of tho Moon Na, which a111 nlnab e u 
tlonel Mooumeot Is tbe walerlog placM In tile 
youngest or all. d-t. ------1 Local ------1-=F;loors~~m.'.:os:::-t-:o;;, t:;:b~o ::u;;:lb:::uw;::;y;-1-_.:.~-----
nlleys "' well as the can· 

Older aUunum {not 
dU?erent!ated lrom 
youoger alluTlum 111 
mapp!or). 

Lake beds, 

fOII or tbe ,S11ate RI ... , , 
Coos!lts of sand, gn,nl, 
aiid Locally boulden. 011· 
lens from tbe younger al· 
luv!um cble!ly !11 lyjo& 
&opolf'IJlblcaJIY b.!ghar on 
terraces. 1n unmerous 
plaOIIS cooLBIDS bones DI 
elephants, camels, tlotbs, 
a11d b!soo, as yet IICMCIIIY 
foa,Ulud. 

Larply clay end 1llty clay, 
Locally sandy whor• 
atnam depo5ltll ere lo· 
eluded ,. la part at IIBSt 
ea youoc u tho older al· 
luvlum. ul lo pert 111· 
tarnngcrs wllh rle!lt.ooene 
basalt, mostly mado up or 
Oows blgb l11 tbe IMIQUODCO. 
Loc:GIIY Lotert>Mded 11·Lth 
basalt eod tu!t D13tlD· 
eubbed ODIY near Terr11-
too, Marll:et Lalce, 111d 
American falls. 

A good water-bearer wber• 
aver tbe to~pb!t' lltll· 
atloo Is 1u!tahlo. Com· 
monly oooUtlm water at 
1bellow depths. 

Yield wam to wells 0017 
lo the locnl sandy plJU, 
m111tly lif.l\JIY Imperme
able, lotetcelllted bamlt 
OoWII are permeable and 
locally cause aprl1111. 

I 
I 

11 
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Gmi~aliud ,lraligraph.ic ,eaion of iiu Snau Rir,er Plain eiut of King HiU I 
Continued ' 

Oeologlo 1111 

Late Plelatocene 
and poalbl:r l.<>
c:allJ Mrl:, RecenL 
1n i:-ri OODWII• 
l)Ol'llleoUI wttb 
Pleistocene Mdl· 
manu llated 
abon. 

Oeologtc unit 

Pre-Wlloo111ln 1laolal 
deposlta. 

Younpr basalt llow1 
and relatAld 00nm, old· 
er tban the black Ian 
Usted above (not .,.. 
~j•re dlalln· 

lrom tbe l'lldar 
OW1l . 

Oaoeral cbe.racter 

Tbe oul7 depoel ts of 1Jac1al 
orl1tn mapped within tbe 
recio11 ~ tboee near Ash• 
ton. Outwub p_lalns oo, 
car near laland Park and 
lo 01ma1 Meadows. 
Tb- oon.sllt or bedded 
sand and sr&'l'el, <"Ommon
ly onrlaln b7 cumbo cla7. 

M•lnl1bualt1clava. Flo..-s 
aNI loctJ.17 IDll!Uod by and 
lnt.erbedded wltb loes. and 
eoll. Man1 or tbe hutle!I 
on tbe plaln, aome of 
which ..,. oompo,,ed ol 
c:lnd.-. are the eource or 
Ui- ~owa. Along_ the 
canyon of Sll&k.e Jllver 
aevenl membara have 
beeo dlnlnrullbl'I . 

-----· t.oal.-----1-=:~---:_;.--::~~·-----~ 
Tuff a:nd UDOOD301ldat..d 

Twr, 
\apUII lnterbedded with 
bualt. Mapped only In 
and 11e11r Me116n Buttel, 
western Madllon County, 

LGcal .,-----J-::::'."'.""-::7~""':""""-:-~.;..1-----_.:; 
Blue and 1111 bualt, wilb 

Earliest Plelatocene. 

Basalt llowt. 

and without f11ld.spar and 
ollvlnopbenocry,ts, Dom
lllantl)' p&boehoe: oontalo:, 
numeroUA canii . Thin 
and restrlolfod Joea and 
clay beds locally lnter
calat.d In tba basal&. 

Blghl:r permeable and 
atltut. nlual!le Ml 
Almoot without 
lloll -tar la 
tbem, tlle dept 
Ing on the poalUon 
lowcala~d or un 
lyllli Impermeable 
or otbar local oondltlo 

Moat ortb11 llowsorlgloate 
from dellnl~ cooo.s oortb 
or tbe Snake R lur, aDd 
,ome 1111 old trlhutarle:; or 
th~ rl .. cr. -------1 On00nformlt1.---1-::--:::--------+-------__; 

S11d.lm1101.&ry bl!da at several 
borlsons, older tba o the 
Plelatocene basalts , Maln-
1:r cl•:r, int, and oaod, 
with loeeJ cranl deposits. 
ID part oomlst or rawork•d 
tua. A 111111 bS!l.lt and 

Plloce.ne and Pile>- Lake bada aod other 
cane (T). Ndlmenl.l. 

cu.c, lnt.rcalat.d la<:ally. 
Some of tb11 beds contain 
Plloceae •st.tbrei,, rossil!, 
The aae of otben ts less 
preclaely llxed by their 
relations to other forma
tloos. Mapped near Med· 
!cine Lodge Creet, In 
Clark Count,., and at 
N•eral places aloo1 the 
e&nyoo ofthe Snake R!•er, 
especially In He,rerman 
Valley. ··-···· - ·· ······· ·--l------1--...:....:.:..:.......... ____ , _____ _ 

M•IDly blue, black, brown. 

Plloeono. Bualt aod related YOI· 
canloroab. 

and INM!nllh weether11d 
basalt. Some tufT Rnd 
otber pyroclutJoroc~s ond 
locally a little lotercal• led 
clay and irravel . -------1 Ulloonformlt7.-1----------11-------~ 

Oranlto and related porpby-

Mloc:eoa(f), lntrusl ve rocn. 

-------

rlteo, which cut the Challis 
'l'Olcantc rocks In Blaine 
•nd Butte CouoUc, nod 
msybc, tbcsourccs of some 
of tbe rbyolltlc llo..,. 
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:, ,ud 1trati{lraph.u seaion of the Sna.k,e lliv,ir Plaitl 11cwt of King HiU, ld(;&ho
Contioued 

Oeolog\c 11011 011narol cbaro'1tel' 

I oolude tbo IO<alled "rb:ro
lltlo ,o.,ln" lllld a1ao the 
Challis volcanics (OUgo• 
cene7) wber11 that form•· 
tlon bll/il been tr-d l11to 
tbe regloM here dlsc:ulNd. 
Mainly l1Ut10, rb701ltlc. 

Flo~ a11d related rocb. 
11J1d andesltlc llc"8, ,nth 
Jarp unou nt.s of p:,roclas
tlc material oommool:, 
welded and locally balalt. 
Within thl! '"f lon the IICII 
1, not posltl .. o y lued , U· 
qipt tbl. t the beds are 
enrywhereolder than the 
cootliuous basalt !Ion or 
the Snake River Plain. 

Oreat unoonformlt7.-l----------,1---------
The 11edlmentatY and In· Rolatlvel7 Impermeable, 

trual•e rock1tb1t oompole e,oept wben frM:tUt9d. 
the mountatna IIJl.d doubt- Form tbe coutalninl 
tesa underlie tbe Snake ..,.U.ol the irroaod•w&ter 
Rl•er Plalu below the .-,.otn ol the SDAke 
Tertlar:r yolcanto,roob. Ri•er PlalD, 

,1ratigraphic aulion of tM rock& along (he. Bnoka Riwr bdweffl King Hill 
and Blat:kfool, ldah.<J 1 

Weodell Or1do 
bualt. 

Tblolr• 
n~ 
(feet) 

Oen er al character 

A di1D56 blsck olivine paboehoe 
bualt with I soil cover too !bin 
for rarm\111 . It covera mllllY 
1qu1r,, miles near Wendell 11.od 
Is later than tbo SnakB lll'l'er 
011J1y0D. because tbreo branches 
of thL• Dow cll!cadod over tbe 
rlln at Bagerrou V•lloy. 

Vn permeablo but Iles 
abo'fO tb• woo o[ aatw" .. 
11011. 

-..LocaJ----1------------+----------
A ve1t.cnlu blue paboehoo bualt 

Mloldoh b•· 
Nit. 

oontalnlllll tin:, cr:,'lt&ls or oil• 
vble and reldapar and tblnl7 
co~ !l't!d with loess. It over I lea 
alluvium at Mloldolra Dun lllld 
crops out for 6 mlle:11 alolll the 
oortb 1bor11 of Late Walcott 
Resenolr, It dlspl1011d ,tbe 

VerJ pel"lllellble aud muNI 
IM'lraP rrom Lake Walcott 
Reaervolr. 

Snair• River to the IOUtb , 
Local.- _1_.::::;:..:.:::.:..:::.:..:~..:...:..;..:.;.;.,;__+-----"'.'--"".'""-v~ permuble and Nl"I'• 

u • cbaDDel ror the 111on· 
men.t or llfl!UOd wat,,r 
uoder tbe t-Jor&b Side 
Twin Falls tnct. Many 
ol tbe large _1pr1DO .,., fed 
b7 It. Below TbOUl&Dd 
SprlDP w~ ta round ln 
tbe bottom of the bualt 
ucept ,rbue It forms 
]IOlallld 1mall benchel 
along the Bnalce River. 
These hooches do 110t 0011° 
ta In w 1t11r. Tbe Burler 
Laite beda 11'8 ID part pet• 
meable, but wat.r doea not 
mo'I'<> tbrou1b them faH 
enough to prevent dr•loage 
probltim 011 tbe Minidoka 
proJl'Ot . 

Band SprlDII 
bualt . 600¼ 

! promloent paboeh~ Ian flow, 
wblcb entor• tbe Snate Rl'l'er 
Oanyoo near Sand Sprlogs. 
From tbll piece It !lowed do1n1· 
1tream for 11· leut 14 mllel and 
II now pteaernd 1111 Ian benches 
along the rlvu . U lllb a former 
deep ean:roo of the Snoke Riff!' 
r,0111 Paul lo Sand Sprlnp. 
(Sea pl. 9,) On tht u~tream 
sldt of this lev~ dam were d&
poslllld tbt norley !,Ake bed•, 
which uo<ler\le tbe Minidoka 
.p.r roJect and are overlain by the 
M loidoke bM6ll. 

- Lccal.- _ , ___________ , _..;_,;_ _____ _ 

laah formatloo along Stitke RITtr b underlalo bt a local eroalooal un00nformlt7 but 111perpmltloo 
l&ble dooa not nceessarllJ mean 1uperl)0Sltlon lo tt,e l\rld . 
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Delaiud 1tratigra-phic 1ulion of the roch along the Snake Riuer betwun Ki~· 
and Blackfoot, Idaho-Continued 

Oeoloala..,. Formation 
Thlck
ne.,s 
{leot) 

Bllu ,olcanlc:s. 100::I, 

Oweral chuecter 

Form dikes, a cone, and a flow. 
The dlk~ are dense, oarrow, 
and •bort, and the cooe ls 
composed of commlDuted ~ 
1altjc gl...,. and black cinders. 
Pillow structuro and fragm11ntal 
glassy porJlbYrlUc Inn charac• 
terl£e the flow . PhcoocrystS of 
olivine and feldspar occur ID • 
glassy brown CT"ouodmass lree 
from pyrosene. lt crops out at 
numerous place., !or 7~ miles 
dowmtream ID tbo Snake R iver 
Canyon below Malad River. -LoC*J.---1-----------1------.......: 

McKinney b•· 600¼ 
salt, 

Tbo111and 
Bprlnp ba· 100:I: 
Hit. 

Malad built. 

A clecldedl:r porphyritic sr1J1sb· 
black pt,boeboe basalt contain· 
ID« pbeoocrysui of tresb creen 
olfvl.D.11 and long laths of plaalo
clase. It co•era aD eitooslve 
&rM oottb or BI Lss and dJ.splaced 
partsoflhe Big Wood and Snake 
Rlnrs between Bliss and Kine 
Bill. 

A black basl\lt contatntor rcldspar, 
olivine, aod pyro1c11c. It n11s an 
ancient cao:,-ou or tho Soal<o 
.RI.er oortb of lbG preseDt 
ont. Sufflcleot soil rtsts oo it.5 
surface to mal<o r;ood farm land , 

A vuy pcrmoable 
Tbo source or 
Springs and or the 
that reed Bllllogsl7 
Wator occurs lo II 
where from 50 to , 
below Ibo 111rf1101. 

-Local.----1-----------1---------
Macboo buaJt. 200:I: 

Ao estremeJy l'lne lfllDed black 
basalt lo plaoes nry evenly 
)olntod. IL lllls a rormer caoyoo 
either or Bualco Rl••r or Blc 
Wood River carved lo lbe 
Racorman lake beds. 

Too tlrbtly Jointed ID 
places to be• prollllo 
bearer but at tbo 
open and permeab • , 
probably . tba 
Steele, Madson, B 
and Bliss Bpr111121. 

-Local- --1-------------1---------

Amer1C1D Fal.15 
lake beds. 150:l:: 

Buff evon-boddod clay and ssnd, 
only part17 consolidated . Neu 
the top occur local pobbly l~nses. 
and about &O feet below tbe top 
there II a&-foot bed ollamloated 
baalc tu.ff . Tho deposits cbango 
oortheastw11rd roto coancr sedl· 
meats. Between American 
Falls and Olbsoa Butt.o 1looc 
the oortb side or tho Soalte 
River 1Pbaolllo euy pahoeboe 
ebout JO rect thick Is lnterstratl• 
!led with the sedlm~nts. -Local.----·l------------1--------: 

Cedar Botto ha- 200± 
aalt. 

Ao apban!Uc blue pnhooboe basalt 
with fresh gr•:en ollv!De pbeDO
cry,ts. It c1,m1Md and dis
placed tbG Sllllko llh•cr near 
Massaue Rocks Md oow forms 
Imposing ell n, along t be Snake 
River and I.eke Chaor1el. Tt.9 
1urraoe ouppOrts consJdorabla 

-Loe&l.------l·-·-•~R"_ta!_;_tl_on_. ________ 1,_...., _____ _ 
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,tratigraphic 1e,;tion of the rock& along thr. Snafu River baween King Hill 
and Blackfoot, ldaho-Cotitinued 

Formation 
Tblek• 

OMS 
(root) 

Early uodlffcr· 500% 
ootlated ba-
salts. 

Oeocr&l chuacter 

Blue and era, bMalt !!om, leDU· 
ally contalnloc pbeoocrl'!lts of 
olivlno 111d roldspu and conr-
lpg most of the Snake River 
Plalnandformlngacooald-ble 
partorthoBoake River Canyon. 
Fow lodlvldual beds esoeed a0 
foot In tblckoeu. Thoy contain 
numerous ca'VM aod are pre
dominantly pahoeboe. A few 
thin and local locss bedJ .,.. 
found lot«calallld lo tho MJlea. 
Tbo uodlJlerentlated bualt 
shown lo plates 6 and & orld· 
nated chiefly !tom conea on th• 
south aide of tbo Bnlllte .Rlnr 
and In places lllls ancient trlba· 
tarles or the river. 

Tb- floWI 11'9 Ylllllllble 
aqut!en or 10utbero Idaho . 
Almost wltbobt ucepLloo 
water la round lo them at 
dlff,nat dept.bl, del)Ood
lor upon the depth to tbe 
Intercalated or lllldorlylDg 
Impermeable bodl. 

EroslooaJ unconformity. _____________ , __________ _ 

Neatly level and partly comoll· 
dated buff to wbtte cla7 and ill& 
becla wblcb lo most pl._ COD· 
taln a gra•el cap 20 feet &bloll: 
and lo some pl11083 pebbl7 

Banbury 
volcaolc:s. 300± 

lenses and 11ndy beds Dell' the 
top. Alone a 00111ldenble pvt 
o( the Boike River CIIZl}'Oo 
between Salmon Falla Creek 
and Klllfl Bill there la a thin 
Intercalated bualt !low ~ feet 
below the top or a basaltic tul! 
bed at about ibe same aliltude. 
Noar tho moutb of Sal moo Falb 
Crook a bed or diatom Ito :r> feet 
thlok occurs only a little above 
the tu!T bed . The ]Ake beds 
contain In r,lacos wcll-rossllliod 
hone.• or mammals and oum11r· 
ous· fr()sb-nter shells. 

Extensive out.crop., or this ba&alt 
occ:ur Alone the canyon waJla be
twoeo Salmon Falla Creek and 
Blue Lakes. It ls dark bro'lfQ 
but oomnionly bu a rn,eollh 
buo. rts color ls due larlely lo 
weatberlor1 and eno In a band 
specimen t ls ea.slly dlaUn· 
gulshed by Ila Iron stalna tram 

:~ y~:,,!~b=:sts,00J:l::~ 
Closely assoclalod wltb It la the 
turT of the Rl'l'ersfde Forry cone. 
At ona place a bed or pebbly 
alluvium contalnlnl a r-11 
camel booe was round Int.er· 
atratlfted with It. 

The ledlmeotarJ' parts of ti» 
terlea are lml)etDleable and 
poor aquifers. bot th• later· 
calated bualt contal111 
water anddv•rile to land• 
alldea, aecmenta of It 1Udl111 
oo tbe uturallld clay be
neath It during ..,.,t perloda. 

A re!atlnly poor waler bear• 
er, bot numerom 1e11pt 
ban Issued from It elnoe 
lrrl1at100 •tarted oa eome 
of the 1111d abon It, In 
eome plaoea It tonne the 
buement ol tba put UD• 
derironod ..-"olr or ti» 
Boau Rlnr Plain. 

UDconlon.nlb- _ ,f-------------1·----------

:Raft 
lak11 beds. 

Rookland 
Valley 
basalt. 

Uocoorormlt, 

Partly coosolfdued bu.ff-G>lorecl 
bed5 or clay, silt, 1111d aand, ~n
erally lo lenticular form and In 
places !llled with concret.101111. 
Weather to a bro,..n aand:, 
lol'ID aod are eroded lolo round-
ed rnlllng hills uoept a.Ion,: the 
i,n~ke Rlver. where tb•r form 
u U>rrsce , 

Serles or eYeD•bedded. blae and 
black basalta tbot abow COD• 
slclerable ,..ealberloc. lot«• 
calated wltb them la at leut 
one bed of clay IS feet thick. 
All are tilted about•• NW. 

Conta!DI walar In ana1l 
quantities noopt where it 
forms bencbel abon the 
water table aloDC tho Snake 
River. 

Penn111ble bat bu not beeo 
1tudlod 1utlkle0Uy to 
d11tormlne !ta ,..t.ter·bear
lng value. 
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Del4iled atratigraphic aution of the rocb along the Snake Riuer between K 
and Blackfoot, I daho-Contioued ' 

Tblok-
Oeoloc1c llf8 Formation oesa 

(Ceet) 
Oeileral character W ater·bear!n1 

MU1&cre Rocks Is• oeck or feede.r 
of a former large cone coml)O$ed 
cblelly or pyroclastlc debris and 
a rew la vo Dows. Tbe clodary 
IUD' Is exposed for • distance of 
II C!lllea UJ)lltream frolll Mas-
1&0Nl Rock1 110111 the Snake 
Rlve.rbutloroolf 2 mllea dowu- Tbe -..r tulhnd 

Massacre stream. It Is well couaolldated are permeablo 11114 
volcanics. and I! red to brown. In places less w •tubeartilr 

It contains &D(ll!a.r fragments of and Mu-, ri 
the underl~g older fonna- 8pr1np Issue 
Uon1. Fau. Un1 bu f'atl1 balalt member. 
disturbed tbb serlea. T ere b 
one ~lstent llne-lt'Alnod blue 
baxa t Dow ll3 feet thick et tbe 
be.so of Iba series underlaJA by 
a locbea to 2 reet of i,.nly baked 
,Joeu toll. 

Pllooena (fl -Local,----
(lower Well-dallned 1eque11oe ol rbyolltlc 

Pllooenef), tuftl crops out at different~ 
along the Snake Rt,er be een 
American Felli and, M~ 
Roca. Tbe aequeuoe from ~ 
to bottom co111bts of red febJ c 
welded pwnloe O lncbea thlet 
welded obsidian tulr 21 feet Only &ll&btly l)enD4a 
tblcll: eontalnlnc 1pbenilltea 1 lDoe the CODI 

Eacle Rocle tulr. 85::1: and lltbo~; black com- American Felli 
minuted g 01111 partly eoa- mall amoaot:11 ol 
&01idaled at the bottom~d· found -Pini 
Inc upward lato a barden dull tbem. 
ob~ldlan tu!T th feet tblclr · 
baoded eny to wblto tuft or 
Oco t.exture 9 feet tblck, tn 
places plsollUc. Thewbolewu 
evidently laid down u, npld 
succession by a 18.rles or ex· 
plosions from the same volcano. 

I"lesb-colorcd to brown laowt.rtne 
Neole7 lake 100,t; 

deposits 00111bllDg ~rtly ar 
bedl. reworked tulls. Enn J' bedded 

and commooly sandy In terture 

Uacoolormlty-- T belr be.se la DOI erpased. • 

Red and blaclc aadeslUc water· 
woni pebbles aod boulden lo• 

Mloceae(f) Pllll.rFaU.mud to± 
t.ennl::liled wltb compact ub 

flow. aad sol . Tbe top lew lucbes I! 

~ baked by tho overl)'lnr baaelt. 
M 011?). FUis the lrr~r!Uea ID tbe 

:=1.: u.nderlylng aa eslte. 

B laclc end ~u rple 1lalay por-
pbyr1tlo co umnar Jointed or 

andeslto. g1aty acde.slte; wealllen elnk• Impermeable. 
b brown, Oo lt II a dar son 

Uneonrormlty -
about l root tblok. 

Paltec)rolc. 
Nat Isa lated outmops of blue and bull' Carbool(uoua. mesa• 
urecl . compact llmeatooe. 

ROCK FORMATIONS AND THEIR WATXB-BEARINO 

l'RE-MlOCENE ROCii'.8 

1:h~ pre-Miocene roe~ in the mountains bordering the Snake Ri 
Plam ~cl~de a ~eat vanety or sedimentary and igneous rocks. Th 
are a.like 1n bemg thoroughly consolidated and, m comparison wi 
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· { the younger rocks or the plain, poorly permeable. Except 
faults and other frn.ctures, they a.ppea.r everywhere to be unable 

mit water with sufficient readiness to have any material 
g on problems of water supply ~ the Snake River Plain. 

MtOCl!lNE (1') ROCKS . 
OJ!.l'l'UA.I. CB&llA.CTBJl 

\ the mounts.ins on both sides of the Snake River Plain there a.re 
·' quantities of lava. and associated pyroclastic rocks, for the most 

·Dlo.terially older and more silicic than the basaltic flows that 
erlie most of the plain. Pe.rt of the rocks of this character north 
e plain belong to the Challis volca.nics.10 In most places the 
· volcanics are dominantly latitic and a.ndesitic, with basalt 
y abundant and considerable rhyolite high in the formation. In 
· places elastic beds composed dominantly of tuff a.re associated 

··the flows and locally make up a. large part of the formation. The 
rocks of this character distinguished on plate 4 are those nea.r 

bead of Pass Creek, in the Lost 'River Range. The small maas 
·-may have been brought to its present relatively low altitude by 
ting. Most similar beds a.re beyond the area mapped. The total 

~kness of the formation is commonly several thousand feet and 
y over a. mile. Fossils from beds high in the sequence in Custer 

·a Lemhi Counties, according to unpublished studies by R. W. 
'rown, indicate that the Challis volcanics here a.re of late Oligocene 
fearly Miocene a.ge. This tentative assignment accords with the 

tigraphy and structure of the formation in Custer, Blaine, and 
µ,hi Counties and adjacent e.reas.11 
!Along the borders of the Snake River Plain and in scattered ex
. ures within its area., there a.re large quantities of dominantly 
1cic volcanic rocks, in pa.rt belonging to and in part probably younger 
' · the Challis volcanics, which may for convenience be grouped as 
rocene (?) rhyoliti.c rocks and a.re thus shown on plate 4. Most 
logists who have described portions of the region have loosely 

lmed to these rocks as "rhyolite." Some have applied such local 
e:m,gne.tions e.s "Mount Bennett rhyolite",H "Owyhee rhyolite",11 

d "Tertiary late lava." u to portions of the group. Although a 
~ naidero.ble part of this lava. is correctly termed rhyolite much of it 
• Ross, C. P ., Geology and oro depos.lU or tbe Seafoam, Alder Creek. Llttla BuioQ', aad Willow Craelt 

• IUQ!mc districts, Custer ADd Camu CouJ>t!¥, tdabo: Idaho :But. Mio"" aa.d Geology Pempb. 33, p, 2, 

. 1030. 
&as, C . P., Tbe geolOli:, and ore dal)Oslla or soutb-il8Dtnl Idaho: U. 8, Oeol. Suroy Pror. l'apar-

J)repe,.Uon). 
:ausaen, 1. c., op. cit., p . 42. Piper, A. M., Oro1.111d •at.er for 1m11t1011 011 Camas Pn.lrle, c,m., and 

• Counties, ldabo: Ida.bo Bur. Mlaes and Geology P•mpb.. 16, p, 8, 11~1-
'• t!' ltlrkham, V, R. D., Igneous geology of1outb•est.ero ldabo: Jour. OoolOIJ, vol. ao, no. 8, pp . .1M-6111, 

· 11 ltlrkbam, V. R. D., A geologlcreconnalssa11mofClarkend Jell'erso1und parts al Butte, Cmtet, P'rencb, 
t.mJi1, and M.o.dlson Counties, ldabo· Idaho Dur , Mines and Oeoli>U, I'.mpb. IV, pp, 33-118, 19'lf. 
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is actually quartz le.tite 16 or has even more calcic composition 
differs little from that of many flows in the Challis volcanics ~ 
that formation was originally described. Few of the many isola 
exposures of the rhyolitic rocks in and bordering the Snake Ri 
Plain exhibit direct evidence as to their age other than the fact 
they are all probably older than the Snake River basalt, the 
bulk of which is regarded as Pliocene or later. In the few placeif 
which the Challis volcanics have been traced to the vicinity of 
plain it bas been found that the rhyolitic and e.ssociated beds bel 
to the upper part of that formo.tion.11 On the other hand it is Pl'Q 
able that some of the rhyolitic flows a.re as young as Pliocene, altho 
for the region mapped on plate 4 evidence in support of this sugges · 
is at present scanty. 17 There is reason to believe that some, at l 
of the rhyolite southeast of the Snake River may be as young , 
Pliocene. It appears from Me.nsfield's descriptions II that this r 
lite has different relations and is probably much younger than 
Challis volcanics. It may be that some of the rhyolitie rocks far 
north a.re simila.r in relations and age. In southern and southwee 
Ida.ho the rhyolit.ic rocks are tentatively regarded in the most 
reports 10 as Miocene or Pliocene. 

In relation to ground-water problems the different rhyolitic 
related rocks are me.inly of interest in elucidating structure. Th 
presence at any locality is evidence that the base of the basalt flows o 
the Snake River Plain bas been reached. The rocks them.selv 
except where much fractured, are not readily permeable and in fe 
places a.re so situated that water for irrigation bas been sought in th 
In the region south of the canyon of the Snake River, where 
rocks dip northward and contain intercalated tuffe.ceous beds, the 
locally also contain water under artesian pressure. 

In area.s studied during the present investigation nearly all 
nonbase.ltic volcanic rocks a.re included in the Miocene (?) rhyoli 
rocks, e.s the term is here used. The basalt of Big Southern and W, 
Twin .Buttes has geologic relations akin to those of the Miocene (f 
rhyolitic rocks and consequently may be grouped with them. 0 
the other band 1 the rhyolitic Eagle Roe~ tuff is regarded as youn 
than most of the Miocene (?) rocks. Available data regarding 

11 Klrlth•m, V, R , D., op. ell, (Pampb . l ~) . Andenon, A . L., Oeol~y &Dd mtDeral rtaoDM* of N'1"'11 
Cassia Oouoty, rdabo : Jdabo Bur. Mines . ad Oeology Bull. H, pp. 60-G(i, IQ31. BtearDa, H. T., Oeo1QC1 
and water ~ auroea of tho Mud Lake r11gto0, ldabo: U . S. Oeol. Survey Water-Supply Paper 818 (ID 
Also unpubllsbed data by C. P . Ross. 

1• Ros,, C . P ., op. cit. (l'ampb. 83), p, 23. Abo uupabllsbed data. 
11 Sl4anls, B. T ., Volcanism ID tbe Mud Late area, Idabo: Am, 1our. Sci.. Sth - ·• vol. 11, p, Jal, , 
11 Mam!leld, 0 , R., Geography, geolol(y, and miners! reaourOM of part ol aoutbeuteru IdahO! U. 

Oeol. Survey Prof. Paper 152, p. IIQ, 1027; Oeognpby, ceolou, and mlaeral N1SOur-ol tba PortneuJQ 
nncle, ldebo: U . 8 . Oeol. Survey Bull 603, p. 42, llnll. 

" Xlrll:bam, V. R. D ., lflleous geolog:, of soutb"eai.ni Idaho: lour. Oeolou, vol. 39, no. e, pp. 
1.931. Anderson, A. L., op. cit., p. 66 , 
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;the areas of Miocene (?) rhyolit.ic rocks _studied in connection with 
"- and related investigations a.re summarized below. 

RBYOLITlO B.0011:S Il'I' Al'ID BUI. TBI 111DD I.AKI 1.101011 

yolitic rocks, chiefly welded tuffs, but containing subordinnte 
ounts of agglomerate, andesite, la.tite and basalt are extensively 
~- in the Centennial Mountains, the sou.them pa.rt of the Beaver

Mounte.ins, Big Bend Ridge, Juniper Buttes, and sma.ller neigh
hills. These rocks have been described elsewhere.111 As these 

me.y in part interfinger with overlying sediments tentatively 
posed to be Pliocene, the fl.owe may also be of this age. Whatever 
· ex&et age they have the same general relation to the basalt of 
plain as the rest of the Miocene (?) rhyolitic rocks. Kirkham 11 

;described similar flows on both sides of the valley of the Little 
t River. 

JtJl'lOI.I'B 01' BIO SO DTDIU'f BU'ITB 

great buttes in the lava fields between .Arco and Blackfoot 
. prominent landmarks. Big Southern Butte, about 5 miles in 
et.er, the largest of these masses, reaches an altitude of 7,658 feet 

a rises neo.rly 2 ,500 feet above the Snake River Plain, 21 miles 
thee.st of Arco. 
he butte is composed of basaltic a.nd rbyolitic flows of different 

' ures. The mo.in mass is a light-c-olored porphyritic rock contain
.. large quartz crystals, which was identified megascopically e.s & 

' olite. The bulk of the material is glassy or pumiceous and 
viously a.ccumulo.ted as explosive debris on the summit of a -volcano. 

,11, crater formerly existed, it ha.s been completely dissected by eros• 
, The summit is made up largely of huge blocks of white pumice 

·_ong which a.re a few obsidian bombs. Some of the obsidian is 
erulitic. Io places beneath the coarse ejecta.men ta beds of white 
a.nd agglomere.te crop out. 
ear the mouth of the largest gulch that drains the north side of 

e butte there is a playe. thnt formerly contained water throughout 
ch of the year. Prior to the drilling of wells this play a was the only 
ter hole between the Fort Hill Bottoms and the Big Lost River, 
d for many yea.rs all stage roads led to it. More recently a stock 
ch bas replaced the old stage station, and the owner has developed 

out a third of a. second-foot of wo.ter by tunneling into the alluvium 
't the mouth of the gulch. When visited in 1921, the tunnel was 532 

t long and reached bedrock. Water from the coarse alluvium 
ps into the tunnel through most of its length. The water is 

• !Ped about o. mile to a smo.ll reservoir. After stock and domestic 

8!'e&rns, B . T .• Dryan, L. L., and Crandall, L:,un, Ooolou •net w•Ut =uroes of tbe Mud Lato 
"i , ld&bo. U. S. Oeiil. Survey Water-Supply Paper 818 (lo pr-.,); Volcanism In lbe Mud Lake area: 

; Sour. Sci ., 5~h ser , vol 11, pp. a«l-3G2, 1112111. 
, • ltlr\ harn. v R n . ~11 ci t. ( Pamp b Ill). pp 33-all, 11127. 
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requirements are met, the surplus is used to irrigate a sma.11 pa 
alfalfa. The tunnel simply recovers the underflow of the 
The fa.ct that most of the water was encountered near the co 
of the alluvium and bedrock indicates that the water recove 
following the old bedrock surf ace. The success attained in 
gulch suggests that similar developments might be made at 
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 d 
weathered and appears to be of the same age as the rhyolite and 
truded from the same crater, although this could not be defini 
established. Farther up, the narrow gulch opens into an am 
theater that may have been originally a crater. In this am 
theater occurs a remnant of an asymmetric basaltic red c.inder 
The feeding dike of aphanitic basalt can be traced down the side of 
gulch from beneath the cinders. The fresh character of this b 
and the associated pyroclastic material, together with its topogra 
position, shows that it is much younger than the weathered po 
ritic basalt described above. A bed of a.pha.nitic vesicular b 
flowed northward over the rhyolite from this cinder cone. It is n 
detached from the cone by erosion. This eruption is defini 
younger than the rhyolite and seems to be associated with some · 
the older basaltic eruptions of the plain. However, as the flow 
been removed by erosion from the side of the butte it must be ol 
than the late basalts encompassing it. The topographic relation· 
the flow and cone to the gulch suggests that the amphitheater · 
crater n.nd that the be.sic eruption took ple.ce prior to the breac · 
of the crater by erosion. 

TIIACBYTI OF BAST TWDr BUTTII 

The Twin Buttes rise above the lava. plain 15 miles northeaat 
Big Southern Butte. They a.re a.bout 4 miles a.pa.rt. The . 
Twin Butte, locally known as Ea.st Butte, rises about 1,100 feet abo 
the plain, and its light color forms a strong contra.st to the surroun' 
ing dark lava fields. · 

The beds of tra.chyte, pumice, and obsidian of which the butte . 
composed dip about 30° S. and strike east. The trachyte, which' 
the most abundant, ho.s phenocrysts of glassy feldspar (mainly orth 
clase) and a few of quartz, in o. fine-grained white groundmass CODl: 
posed ma.inly of orthoclase. The butte is deeply eroded, like B. 
Southern Butte, and on the south side an alluvial fan stretch 
southward for nearly a mile. No vestige of n.ny crater remains on 
the summit, but the character of the rocks indicates that they accu~ 
mulo.ted near the top of a volcano. Inclusions of porphyritic be.so.It ;, 
in t he t rnr.hvte show t.hnt nll th!' ln ~n~ nf t hi c: rv r lr "'"r" n"f h i,,.hl 'I' 

. - . . • . I u u nD EHl" G ROTH s to E:S Of :S~ AK E Ri\'E ll ,, ;,; o f'OR~1l" ' 
\llll'L/\ Ne \'I E" oF llOC KU Ei'<C l •• I l l' J . 1hc l,,ull • lou1<hc<im <o ( 1l,,·<all " " 

~ole 1he ,•run;. ,,u· ir. llcl ctaok" nf p1c1p1r n l am •' e• m 
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.The butte is much older than the encompassing basalt 
· ed Crom a distance appears to surmount an elevated plat~ 

· Butte may be an eroded fault block of silicic lava, but 
8 of its structure its lava flows appear to belong to the same 
ycle as those in Big Southern Butte. 

BASALT OF WIST TWlJII' BV'l"rl 

·n Butte or Middle Butte rises nearly as high above the 
ast Twin Butte and lies about 4 miles west of it. The butte 

·· d entirely of basalt that dips 10° S. and has well-defined 
'jointing. A thin section examined by Mr. M . N. Short 
· abundant feldspar, olivine, and pyroxene, with a little 
, partly recrystallized brown glass. Abundant· ca.lei te has 
cles and replaced the glass. The minerals are all very 

· though the texture of this basalt, like that of most of the 
es described below, is ophitic, the coarser, more abundant 
d nearly colorless pyroxene give it a distinctly different 
. The abundance of calcite is another distinctive char-

. 
ost plausible theory to account for this single block of tilted 
·, g above the ·surrounding basalt fields is that of differential 
fa range mo.de up of n.cidic and basic lavas. The southerly 

··e beds in both East Twin Butte and this one suggests that a 
Sek se•;ero.l miles long was uplifted and tilted to the south 
". eastward trending fault, bu t faulting is not essential to 
·ry. Subsequent erosion of this block, followed by the erup
ter basalt, left the two buttes as "kipukas."iz The presence 
inclusions in the trachyte of East Twin Butte and the ancient 

_ow on Big Southern Butte show that here as elsewhere basalt 
mpanied the silicic eruptive rocks. 

SHOSHONE FA.LI.S AIIDIS11'1 

. oshone Falls andesite is a massive porphyritic vitreous mass 
_own thickness. It ha.s an exposed thickness of about 200 

, o. tYPical outcrop of it is shown in plate 7. Both Shoshone 
d Pillar Falls owe their origin to the resistance of this rock 
on a.s compared with that of the weaker ancient ha.salts 

1 from the falls . A specimen from the foot of the Perrine 
·" as exn.rn.incd under the microscope by Mr. Short, who has 
~d it as follows: 
ck consists of large talrnle.r crystals of ollgoclase and andeaine in a. 

that is composed of a mat of tiny feldspar lath.a in a brbwn glllSII. 
par phenocrysts reach 5.0 millimeters in length and are proportionately 

,. in other specimens. Magnetite graine ranging from 0.1 to 1.0 milll
diameter are fairly common. 
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Most of. the andesite. is .m~ssive, with numerous large · . 
shaped vesicles, whose size is increased by weathering. Lo 
platy and exhibits flow structure. Along its upper contact 
is black and glassy. 

The andesite is exposed along the Snake River only froin t 
of Twin Falls downstream as far as the Perrine ranch a dis 
6 miles by river. (See pl. 5.) It terminates so a.bruptiy do 
as to suggest the possibility of faulting, but a. thick flow of tlua 
position might well come to rest with a similarly steep front 
abundance of glass, especially near the top, and the vesicl~ 
flow structure suggest that this rock is a flow, although the e · 
at hand does not preclu~e an intrusive origin. The bn.se 0 
a.ndesite is not exposed. The rock is separated from the ov 
ro~ks by a.n erosional unconformity. A l.ateritic soil e.t least a 
thick was formed on its irregular surface before being covered b 
next succeeding formation, the Pillar Falls mud flow. The llD 

is megascopically similar to the rock in Mount Bennett,~ 30 • 
the northwest. 

In the Twin Falls Cemetery well in the SE¾SW¾ sec. 14, T. 1 
R. I 7 E., the basalts of the plain were passed through at 270 f 
below which was 23 feet of boulders, probably the Pillar Fnlls · 
flow. From 293 to 750 feet the well is in hard rock except for 
:streaks of clay 2 to 3 feet thick. A frngment of rock recovered ! 
the well is typical Shoshone Falls andesite, and a specimen of 
so-caUed clay at 600 feet is e. brown greasy material resemb · 
chenucal deposit of some sort rather than clay. This 8-inch hol 
reported to have yielded only about 45 gallons a minute at 270 f 
Th.is well indicates that the andesite extends southeast at l · 
3 miles farther tha.n mapped and if all the rock below 293 is Shosho 
Falls a.ndesite then it is more thnn 450 feet thick. 

PILLil FA.I.LS JfUD now 

From Shoshone Falls downstream the Pillar Falls mud flow 
on the eroded surface of the Shoshone Falls andesite. Upst 
Crom these falls basalt rests directly on the e.ndesite, indicating 
the mud flow we.s either local in occurrence or else was removed b 
erosion prior to the eruption of the basalt. The latter hypothesis 
favored, because the mud flow is also absent from some of the h' 
points of the andesitc downstream . . Tlte mud flow was not diff~ 
entio.ted from the e.ndesite in plate 5 because its outcrops are foun!l 
only in the vertical walls of the canyon, and hence in the horizontal 
ple.n of the map their area. is negligible. Furthermore, this me.teri~ 

• Rus,ell , I. C., OeolOCY e,nd waUlf reaouroes of lhe Scab River Plain or Idaho: U. 8. Oeol. 8w-vey N 
IDV. p. U, IU02. Piper, A. M., Oronnd water ror lrrt~AI Ion oo Oaxnu Pralr!t, O&m&1 aod l!!lmore OounU. 
Cdabo: Cdabo Bur Mlna1 t.nd Geology Pa.mph. u , p ~ [1926). 
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hn.ve no important bearing on the occurrence of ground ,to 

d flow· consists of well-rounded gravel and huge boulders 
fut in diameter composed of silicic extrusive material in a 

~-:~ of sand, ash, and soil. The lack of sorting in_dicates 
material wns deposited by a stream overloaded with fish 

~rom o. volcanic explosion. In the exposure examined angular 
00 blocks were absent, indicating that the so~rce of th? as.h 
' t nearby. Some of the soil on the underlymg o.ndes1te 1s 

'~ gled with the mud flow. The 'upper several inches of the 
ow is dull gray to red as a result of baking by the overlying 
. In a few places the mud flow is sufficiently cons~lidated to 
g but in other places it is easily removed with a pick. Rus-

1 ~ apparently the first to note it, although the underlying 
· te was described earlier by King.24 

ably at some time subsequent to th~ eruption of the Shosh~ne 
desite a deposit of a.sh was sprend widely over the surroundmg 

' Torrential rain concurrent with or following shortly after 
;bower swept the incoherent material off the slopes in amounts 

eat os to form o. pa.sty flow of mud, which shoved or .floated 
tbino- movable in its po.th. The soil on the nndesite shows 

·considero.blo tune intervened between the eruption of th.is lava. 
~its coverincr bv the mud flow. On the other ho.nd, the absence 
l\gments or°bn; alt in the mud flow i_ndice.te~ tho.tit ':"as probab!y 
sited before the episode of basaltic eruptions, which began m 

' Pliocene time. As the break at the top seems greater than 
at the base the mud flow is tentatively assumed to be of Miocene 

[
. er than Pliocene age. 

KBYOUTIC llOCb &OUTJI OF 611.t.ll UVD 

the area. between the canyon of the Snake River and the southern 
\>punda.ry of Idaho and extending o.s far ea.s~ as the Malta. Ran~e there 
Re large areas of rhyolitic rocks, most of wbtch have been studied only 
bi,reconnaissance fashion. In the course of the present work these 
~ks were seen in many places but not mapped. 
~-The valley of Snlmon Falls Creek abov_e the dam tha~ forms ~he 
reservoir is carved in silicic lava and associated pyroclo.stic matenal. 
Farther north these Miocene (?) rocks are largely covered by later 
beds. Neo.r Castleford a silicic la.yor 25 feet thick, possibly a welded 
tutr, is exposed beneath the Pleistocene basalt. U:nder this layer is 
6 to 8 feet of reddish soil, which in turn rests on masS1ve rock, probably 
Ill an.desite flow, with an exposed thickness of 100 feet. 

• Bms.11, I. 0 ., op. cit., p. n . 
·~. C!eno ... u. 8. Oeot . Eq,I COtb Par. Rept .. TOI. 1, pp. ID)-603, 18711. 
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S Slmtill farther downstream at a point a third of a mile sou 
n _on Falls Hot Spring in sec. 31, T. 8 S., R . 14 E ., an 

bennng on the relntion of an andesite .flow to the Hngerma 1 
and the Banbury volcanics occUrs. Although this flow i~ do 
not the same one as at Shoshone Falls, probably it has esse , , 
so.me age. At this point on the east bank of Salmon Fo.l~ · 
60 feet of pla~y. andesite occurs with its bottom going belo 
level. Above 1t 1s 30 feet of bedded sand and clay with tho to 
of ~lay baked red by an overl~g weathered basalt flow 50 fee 
v~1culnr a~ the top and typm1.l of the Banbury volcanics, 

1 

t~1s bnsalt 1s 30 feet of lake beds. The basalt dies out on t 
side of the canyon a.nd in that side the andesite is overlain by 
of lake beds which are capped with a later basalt. The basalt 
east ~ank appe.ars to have flowed from the north and east 
o.ndes1te from the south. The andesite terminates about 
south of the hot spring. Its contact with the overlying 8 • 

not ~xposed but _one gets the impression it ends either in a., 
mo.rgm or by erosion, rather than by faulting. However it is 
here as it wae not at Shoshone Falis, that the andesite 'under 
Hagerman lake beds and Banbury volca.nics. , 

Near the heads of Deep, Cottonwood, McMullen Rock 
Creeks, successively farther east, occur thin widesp;ea.d ev~n
fluidal pink rhyolitie rocks with glassy tops, apparently largely 
tuffs, and intercalated ash beds. This series of rocks dips nor 
along the border of the Snake River Plain is apparently much dis 
by faulting, with the downthrow generally to the north. ' 

Similar rhyolitic rocks continue eastward into the valley of 
Creek. Here Piper 211 distinguished early Miocene (?) rhyoli 
late Miocene (?) lacustrine beds with "intercalated and ca.pp' 1 

of rhyolitic lo.va." 
Rhyolitic tuff e.nd lava flank Marsh Creek, the next stream: 

east, on both sides. On the west these beds rest on Paleoz 
quartzite. Neo.r the mouth of the valley the tuff is quarried 
lo~ally as building stone. The ridge on the east, which sep 
this valley from that of the Ro.ft River, is composed chiefly of r · 
and obsidian with here and there a white tuft' bed capped by a 
ent gln.ssy rhyolite. The mountains east of the Raft River Vall 
least on their east side, contain volcanic rock., of several kinds 
on Pnleozoic sedimenta1y beds. Presumably the volcnnic ro 
to be correlated in pa.rt with those farther west. From this 
east and northeast rhyolitic, andesitic, and related flows and" 
elastic rocks continue to be exposed at intervals. 1fost of th 

• P iper, A. M ., OeoJorY aod water resour01119 ol tbe Ooose Creek Bashi, Cassia County, Idabo:l 
Mloe:, aod Oeolon- Bull, 8, pp. ~ IQ31, 
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ribed by Mansfield 27 and were not closely examined during 
t work. The information available indicates tho.t the thick 

,of rhyolitic rocks, and associated beds west of the Malta 
'tber originally thinned out rapidly immediately to the east 
· ge or else has been largely obliterated as a result of subse
, onts. The silicic volcanic rocks in the o.rea between the 
' er and the vicinity of Pocatello differ eomewha t m appearance 

ess from those to the west. 

sotrROES OP RHYOLI'I'IO AND lll,ATID ROOES 

1 ount of rhyolite a.nd associated volcanic rocks in nnd on the 
;! the Snake River Plain is much greater than can be accounted 
· own vents in this region. Within the region examined there 

cone near Fort Hall 28 and several near the Blackfoot Reser
' t no other cones that nppear to be suitable sources for the 
' lava. are known. Indian Creek Butte ao in Clark County 
f being a cone, as formerly thought, may consist of a hill of 

blanketed with welded tuff. 
of the vents from which these silicic volcanics issued may be 
·eneath the copious Pliocene and later basalt flows. The 

esis that one of the major sources of the silicic flows was a 
f volcanoes extending from the Yellowstone N ationa.I Park 
,Boise along the axis of the Snake River Plain accords with the 
·facts within this region, although it is supported by little direct 
' . It is clear from the descriptions which follow that the 
e n.nd Pleistocene be.salts locally attain an aggregate thickness 
• t 1,000 feet, and the maximum thickness is probably much 
. Even this minimum figure is sufficient, especially if some 
ce is made for erosion and possible do1vn-wa.rp prior to the 

· eruptions, to account for the burial of rhyolitic cones of con
e size. Kirkham si has presented evidence tending to show 
. the west end of the Snake River Plain the bottom of the 

'on that was filled with Tertiary beds may perhaps now be as 
; 20,000 feet below sen level. However, his evidence of down
the o.rea studied is chiefly based on the dip of the silicic vol

which he considered as flows. Because many of them are welded 

, o. R., Oeograpb:,, poloo, sod mineral resour0819 of tbe Fon Ball lodlan R_...atlon, 
• Oool. Sutvey Bull. 713, pp . 57~1. I!ll!O; Oeography, pol011y, 11Dd mloeral resouroea of pan of 
ld&ho: IJ. S, Oeol. Sarvey Prof. Paper 162. pp. ll&-130, 1927; Oeograpby, ieotogy, IIDd mlainl 

' Of &be Portneuf quadr&111le, Idaho: U. S. Oeol , Survey Bull. 803. pp. 10--45, 1920. Mamlleld, 
Ross, C . S., Welded rbyoUllo tufJs lo southe&stet11 Idaho: AID . Oeopbys , Ooloo Tram .. 

,,. 1035. 
d, 0 . R. , Oeognphy, geology, and rnloeral reoou,c. of tbe Fort 8.U lodlao ResarvaUoo, 

. B. Oeot. Survey Dull. 713, p. 72, IV20. 
d, 0 , R., Oeagraphy, geolo~y. ead mlueral resource,, of part of soulbautern ldAbo: U. 8 . Oeol. 
• Paper 152, p. 362, 111211. 
H. T., Volca11ls111 In tbe Mud Lah area, ldabo; AID. Jour. Sci. , 6tb aer., vol, u . p. 362, I~. 
, V. R . 0 ,, Snake River dowowarp: Jour . Oeolou. vol. 39, oo. 6, pp. 473-1711, 1031. 
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. . llections have been mo.de only in 
tuff s their dip may have resulted from the topogro.phy on which h thoroughly diagnos1tic col 1 associated with the different 
f 11 d t b t tiltm. . V Uoy More or ess c osc Y . ks h 
e nn no on su sequen g. a.n a . · eds of ho.salt and other volcanic roe w ?se 

The differences in the character of the rhyolitic rocks in di.ff ente.TY uni~s. are b determinable) and degree of weathenng 
parts of the region accord with the concept that they came pbic position (so far as . tely Pliocene age. It appears from 
separate vents arranged more or less parallel to the axis of the t,e that they. aTe of f p:r~~~~ the region here considered Plio-
rathor than that they fl.owed widely from n single area, such a., ,.ta summarized helot. ly small part of the great mass of beds 
Yellowstone National Pa.rk, where rhyolitic flows are abundant, !i'ocks make up a re a i~. time 

Whether or not the buried volcanoes suggested above f · ulated subsequent to io~e~e wh~se age positive evidence is 
some of the flows, evidence is rapidly accumulating 32 that th our units have bee~ mn.ppe or t the are me.inly older than 
a.re many intrusions in the mounto.ins of south-central Idaho w ; • g but whose relations sugges~ tha yk d younger than the 

h · ble upper Pliocene roe s aD d 
a.re of suitable age and petrographic c a.ra.cter to ha.ve been the so ~tely recogmza d 'bed These rocks are here group~ 
of a large pa.rt of the lavas older than the basaltic -flows of which · e (?) rocks above escn d · ' b d below All but those m 
S R . Pl · · b ·1 S f h · · · Pli (?) and a.re escn e · Us h na.ke 1ver am 1s u1 t up . ome o t ese mtruSions in the ower ocene . f om American Fa to t e 
Creek 33 and Alder Creek u districts o.re shown in plate 4 . Numero k County lie a.long .the Sna~e!;e:rer considern.bly disturbed by 
others, some of which are much larger, a.re exposed in the moun ,side of the Ra.ft River! an rth d a.wa.y from the foothills. 
f h h d u E . h b . . h" , d . general dip no war ' th a.rt er nort an west. :ros1on as een so active m t is ting a.n m · . d Raft lake beds a.ppea.r younger an 
regioI). since most of the in trusive rock now exposed became Rockland Valley basalt a.n Pliocena They a.re therefore 
at depth that any origina.1 connection with surface flows has rocks but older th~ the u¥her Banbury· volcanics and Hager-
eroded away or otherwise obscured. Recently Udell 38 has fo · ped a.s middle (?) Pliocen~- h.e . d pa.leontologic grounds be 
that there are in the Muldoon mining district, Blaine CoW1ty, n · lake beds may on stra.tigrap 1~ an 
fa r from the border of the Snake River Plain , two lines of vents · ruident\y ~ssigned to the upper Pliocene. 
craters which he regards n.s the sources of much of the Challis vo 1,owxa puoo&NE (1l aocxs 

can1cs of this locality . He further finds that there a.re in the Muldoon 'f TERTIARY sEoIME N1•8 rn cLAR1t cotrNTY • 

di!; lrict granitic and other intrusions comparn.ble in age a.nd charncter ;L . ·cinitv of Medicine Lodge Creek m 
to those above referred to , and that some of the rhyolitic dikes here J A considera.ble area m th? Vl ~d b fa.nglomera.te a.nd kindred 
a.re materially younger than the granitic masses . This a.ccords wi ,northwestern Clark ~ounty 15 co_vere t ! terfinger witn the rhyolitic 
the concept, expressed above, that the rhyolitic flows of the regio ~teria.l which overlies a_n.d mo.~,1° Mpo.r tm all of these deposits are 

b f b d t . this area os or th ma.y e o more t o.n one age. iows so a.bun an in :d tl but little younger tha.n e 

PLIOCENE ROCKS 

oocuaauoa AlfD OllilACT:u 

Over most of the region mapped on plate 4 rocks as old as Pliocene~ 
if present, nre deeply buried . Locally, at the base of the Centenni . 
Mountains, a.long the canyon of the Snake River and in and near 
Hagerman Valley, rocks are exposed which may, with different 
degrees of certainty, be referred ~ the Pliocene. Some of these are 
lacustrine and fiuviatile deposits, most of which contain fossils, 

n Ro•~. r P .• Mesor.olo a.od TerUari· granitic rocb lo ldabo: Jour . Geology, vol. 38, oo. 8, pp r~2-884, l 
ell'.l-m>~. 1~.:'8 . . .. odenoo, A. L ,, Oeology ood ore deposi t.! or the Lued Creek district, Idaho: ldoho Uur. 
M loes nod OeoloJY, Pampb. 32, pp. 21- 2.S, IQ211. 

" A oderson. A. L .. op. cit. (Pampb. 32), pp. 21- 2.S. , 
" Ross, C. P., OeoloC}' and ore dc))OSlts or tbe searoam, Alder Creak, Little Smoky, end Willow CNllk 

mlolog d!strlct.s, Cu.star aDd Cam.a, Cot111t!86, Idllbo: Id abo Bur. Mio• and Oeolo1y: Pampb. 33, PP· 
13-H, IQ30 , 

, , Ross, C. P., Meso,olc aod Tertiary gra.oltlc rocks io lil t.ho: Jour. Oeology, vol. i16, 110 . 8, 1>1>· 682-GM, 
Jg2!1, 

" Odell , Stewart , T he 1oologyorthe Muldooo mlolo~ district , RlRl oeCouoty, Idaho: Idaho Bur. Mlotl 
eod Geoln~y Pnmnh, - (I n preparation) . 

t. 1 "d nd they are evi en Y ·1· ed el 
·. ' ~~ a.1 ' a. . . . Pieces of thoroughly foss1 1z ca.m 

Yolitic flows of the vicmity · d d by J w Gidley as sug· 
" ll · th vel were regar e · · 
~ne from a we Ul . e gra h . d" ts ha.ve therefore been tenta-
... · f Pli e ""e T e se unen h ld gestive o ocen ""f> • al h h ' f the rbyolitic flows s ou 

~ vely ref erred to the Plioceneh, t. o~g ~ows in other parts of Ida.ho 
\ ' rove to be as old as some oft e sim ll; 
tese sediments may likewise be pre-Pliocene. 

1 NE~LEY LAlt.E BEDB 

. Neele 5 miles southwest of 
In the bluffs of the Snake Rivberdne~r n e:;osod thickness of 100 

.American Falls a series of lake c s . as a b thi ker (See pl. 6. aa) 
' · l d hence 1t must e c · . 

feet, but its bas~ lS concea e 1, d to brown sandy ln.custrine depoSits 
These beds cons1St of flesh-co ore 

resource.I of tbe Mud Lake 
d Craodall, Lyoo. Oeology and water 

a Btear1111 R . 'l'., Bryan, L . L .• " 11 818 (I n press) . 
'11100 ldabo: U. 8 . Oeol. Survey Water-Supply p.a~ U S Dureau ol Reclamatloo map. lo replottlnc 

• Tbe 1eology on this mnp WM orletnally plotted on .. .- ~<l J~sted to li t the new base, aod tbb may bUI 
~o the oe'W U. 8 . Oeologlcal Survey t,ase the geology 
,1~10 rise to errors. 



., 

t 
I 
I 
I 

.j 

Ii/ 

. , 

J ., 

. i 

I 
i 

I' 

( .. 

I 
I 
I 
I 

I 

'f 

44 GROUND WATER 
OF SNAKE RIVER PLAIN 

, fDAHo 
composed partly of reworked and . 
presumably accumulated b h' d subaq11eously deposited bll.a· 
even-bedded and dip 30_50 eN m a lava dam. The depo ~er 
They are sufficiently indurat d except where disturbed by /'f4 
hnvc been eroded. e to form steep bluffs wherev: . 

Although th· f r 
beds it is is o:mntion is coarser tho.n som 
k . not sufficiently coarse to . ld . e of the other· 

n~wn to deri'1e their sup 1 f y1~ much water. No we'._ 
spnngs issue from it p y rom this formation, and no us 

· Pere 

The Eagle Rock tuff 
.lilAOL.e: .Roca: TUrp • 

is eJ...-posed at the base, o~o.::dI;:m. Eagle Rock, near Ainerican .R. 
was measured o.t this 1 encan Fo.Ils. The followin 

Pace, the type locality: g sec 
Section of Eagl R · 

ll ock tuff on north bank of S k . : 
R~d felsitic tut? oon taining feld na e R.uer al American fi'all, I 

in length - - - - - • - - • - - - spar cryeta!s 2 to 4 millimeters '. 

W~~ted hrhyolitic obaidia~-t~'i·;-~~~g·---h------------ ~~ 
op Yaae. Some of the lith h 8P erulitea and 

ameter____________ op Yaae a.re 3 iochea b:, di-
Even-bedded coarse bl~~k-~;h-- -- - •· - • - • • ------- · - -- ~ 2 

litic glass. The to I . • composed or shard11 of rhy_o_ 0. 8 
b , . P ayer ,a compact d b • 

o a1d1ao fragments and d ao reaks into dull 
be d'J gra es downward · to rea 1 Y removed with a knife m ash that can 

Even-bedded gr t - - ---· ay o white rhyolitic aeh ~-- j--· · ··---- --- 4. 5 
, In P aces pisolitic.. 9. 3 -The following d · . 35 2 . b 1' escnpt1ons are based . . . 

Y f. N. Short: partly on microscopic stud.i 
The top b d i , 

and • . e a a !used rhyol'itic tuft' wh' h . 
foot ~=deao;~b:::::1t tYto the numerous mi~cutth:~~~~til:rre i°"~stals or albl 
rouodei;! er t u next below ia leas thorou hJ nc us,ons. The 2 

i11 entirely :i:~~~ra~~:r:: t:icr~cJioe and oligocfa&! !~~~thl:hcontains a ,i 
an ucusuaJ c eke Jolot planee and sh . eae except,o 
lithoph appearance because ol the hone b nnkage era.eke and presen , 

Ysae and the weath , ycom structure p d 
where hollow 11pherulitee :"~fhout of the spherulitee from the ma~. uce~ by t~ 
sphcrulites the matru: ia ~n~ ophyaae predominate over the tin nx~ . o pl~~ 
out between th h . p . Small subaogular obaidi y Yrnmctneal 
with a pick ;hep eruhtes, and in these localities th a~ pe~eta also weath ' 
vitreo . e next lower bed at the t . e ma nx la easily removed 
l.40 il u:.:~1!• 8:~c: co~sis~ of light-bro::e r~~::i~1t~~ i;,: co(mpfact ~ark_-g:ray t 

along th O c ure Jndicl\tea welding and fl SIi re ract1ve mde1 

::~ihceaetionhre;;~te 1;;:~:~ai:ie::~c~:: m~:e c;mh';te:~alh:~d ~e::a:~~:a.~;;~:. , 
8B 10 the top bed . . · 1 aa in the Jo t b · 

of fragmecta of .glaea with onlyonlly JD its unconeolidated characte~es lted d1U,et,r1. 
a ew acattered · f • cons1a . 

This format" h . graios o feldspar. 
ion as o. uniform thi kn 

component beds are so similar in :omess ~~cept where eroded. Its 
pornhle ns to indicnte thnt Lhev foll dpos1t.1on and ~o closely com-

. owe ono nnothc · ' r tn rn fH (I surrrs-

J, 
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(i came from the same volcano. The presence of pisolites in 
suggests subaerial deposition. The absence of cross-bedding 
ination indicates that the beds were formed from a.sh showers 

' t appreciable sorting by wind or streams. Wind-blown soil 
t,op of the formation if deposited soon after the tuff accumulated 
Jndica.te that these rocks were laid down on dry land. 
· . formation has been recognized only in the canyon walls along 
ake River. Beyond it is buried by younger formations. It 

ds for several miles along the ri'1er southwest of American Falls. 
e west side of Rockland Valley, about 12 miles south of America.n 
. there is e.n exposure of white consolidated pumice and ash 100 

"ck which may correspond to the white ash of the Eagle Rock, 
Feet ------------------------------ ~ 

American Falla lake beds 
Sc,1 

Obsi d,an tu ff 
20 

Black tuff' 

eo 40 

F1oua1t 4.-Local uncoDlormtty betweeo the Neeley lake bed! and tho Eagle Rock tan:. 

pits greater coarseness and thickness here may be due to its being 
. ~er the source. The pumice at this particular exposure weathers 
··,t,sily and is filled with cavities. 

;f~ On the west bank of the Snake River in the NW¼ sec. 22, T. 8 S., 
f, .. 30 E., a slight variation occurs in the thickness of the beds. At 
~ place a small mound a few feet h.igb in the Neeley lake beds is 
lverlain by the white and black a.sh beds retaining their usual thick
_jees and conforming to the surface of the mound. The obsidian 
~l.uff above the a.sh thins sufficiently in passing over the mound to 
ti:no.ke 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 
pn each side. Above the obsidian tuff is the usual thin bed of red 
~uff 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 shows the relation 
of the obsidian to the underlying tuff and lake beds. These relations; 
coupled with the t.exture of the obsidian tu.ff, indicate that the frag
ments composing the tuff were molten when they fell and conse
quently coalesced into a mo.ss sufficiently fluid to ndjust itself to minor 
topographic irregularities. This suggests distribution as a hot 
avnlnnche or nuec ardente, os at Mont Pelee in the West fndics in 

I; 
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! 902, or like the l1ot sn.nd flow of the V n.lley of Ten Tho d 
m 1912. usan 

MA.BBACR!l voi:.c.unce 

In the center of sec. 6, T. 9 S., R. 30 E., is a group of 
dense ho.salt. They a.re named "Massacre Rocks" b 
th I d" · ecauae· 

e n ui.os massacred an emigrn.nt train at this point. 
r~pr~sen~ the denuded feeder of n.n ancient volcano. n 
<i1Stnbut1on and coarseness of the pyroclastic rocks f 

t th t . . . rom 
-sug~es 1 n. 11;1 companson w1 th similar less dissected cones ,. 
r~ons, t 1e ongina\ cone here may have been a thousand f t . 
high and perhaps several miles in diameter. Its explosi:: . , 
and fl_ows were spread over more than 20 square miles. The 
-0f thlS volcano, which a.re here named the "Massa.ere vof 
are much olde: than the other basalts that now form the ca.ny 
-00 the north side of the Snake River opposite the historic t· 

Th l ain1 · spo e_ vo cano was m y explosive during its history, for the : 
ash, cmders, and bombs greatly predominate in quantity 0 

.l~va flows. A few blocks of b~alt, spherulitic obsidian, cl 
limestone tom from the underlying basement are intermingl 
these fire-fo~ta.in deposits. The beds are brown, red, or bl 
color dependmg upon the stn.te of oxidation of the iron pr 
them. _They are all consolidn.ted and readily distinguished fro 
underlymg Eagle Rock tuff. In genern.l they dip nwo.y from M · 
Rocks, but ~any of the beds have been tilted considern.bly b 
sequent faultmg. In the SW¾ sec. 21 T. 8 S. R 30 E .. · 
bed of c~ders crops out about 20 feet above the ~ortllwest·b:J. 
~nake River. ~t contains numerous red concretionary balls of 
t1ca1ly pure calcite as much as 4 inches in diameter. 

Beds belonging to the Massacre volcanics a.re exposed at in 
on both banks of the Snake River upstream from Massacre 
a.s. far as Eagle Rock, a distance of about 11 miles. (See pl. 6.) 
this pl~ce they are c~t off by n. fo.ult. Downstream they are e. 
to a. pomt only l½ miles from Massacre Rocks where they are fa · 
down out of sight. ' 
, In the _SW¾ sec. 22, T. 8 S., R. 30 E., on the south bank of 

nver, which there makes a right-n.ngle turn to the northwest 
fire-fount~ _deposits are in contn.ct with the underlying Eagle 1 

t~ff. A similar contact can he seen on a neighbming island in 
nver. ~ere th_e depos!ts rost on 4 feet of loess soil containing o.n 
rock chips denved chiefly from the red fe\sitic tuff which h 
only 1 foot thick and lies on tbe spherulitic obsidian'. This con 
shows that sufficient time elnpsed between the obsidian flow n.nd 
eruption of the Mn.ssacre volcanics to form deep soil and also that' 

" Fenner, C. N., Tbenrl1la. and mod~oremplacemeat or tbe IO'i!at tu!! deposit of tbe Valley of Tell 
sand Smokes: Nat, Oeog. $QC,. Cont,lbuted 1'11(:b. Pepe,., lratmol ""' , 00 1, l'P 70-'74, J!IT.l . · 
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., took place on dry ln.nd. In places thin layers of basalt, 
uptcd from the Masso.ere Rocks volcn.no, cap the fire

~ erosits and n.re interbedded with them. The prominent 
. ep about 500 feet above the Snake River in sec. 5, T . 9 S., 

ri;s~apped with weathered porphyritic ho.salt that may have 
•• LS 

• ID this vent. . 
er flow from the Masso.ere Rocks vent makes a. prominent 

1 the highway just northeast of the mouth of Rock C1eek, 
:: T. 9 S., R. zg E. A few thin flows interspersed with the 
;,h~ve not been differentiated on plate 6. Although these 
: · thin where exposed, they a.re close to the source, where 
· Vt'O.S extremely liquid and was flowing down the cone slope. 
re they may represent the upper ends oC originally extensive 

e north bank of the Snake River near the foot of ~erico.n 
-8 soil above the obsidian is overln.in by ~ _fine-gramed b~ue 
ow 25 feet thick. This flow caps the rhyohtic tutfs_ for 5 mil~ 
· · , except where it has been removed by eroS1on. ~ it 
'the same stratigraphic position as the Massacre volcawcs, 
ave been erupted from the Massacre Rocks vent. 

Jll])DLB (T) l'UOCENB IOCD 

ROCKLAND VALLEY BA.SA.LT 

:the west side of Rockland Vo.Hey even-bedded bnsn.lt Oows 
1'08ed in the deep, narrow canyon of Rock C.reek. In sec. 8, 
), R. 30 E., about 250 feet of these lava. flows 1s exposed. The 

'bit the usual columnar jointing and are all of the pahoeboe 
.'They are considero.bly weathered, and their state of decom
n readily distinguishes them from the adjacent later basalts 
·I ver the Snake River Plain. The uppermost flow near the 
· of Rock Creek is 40 feet thick and rests with apparent con

_iy on light-colored clay beds 15 feet th~c~, which in turn ·overlie 
t:: Although the lavas do not exh1b1t s~baqueous phases, 
'ere evidently loid down at about the so.me tlDle as the lake-bed 

:·. These clays appear to be playa depos~ts, hence. they ~ay 
been dry when the ln.vn. covered them. Thie suggestl.on receives 
~support from the fact that the clay beneath the 40~foot lava 
is not bn.ked rod near the top by the basalt. 
' the north ond of Rockland Vnll •y most of the lavas nrc buried 
'ter deposits. The In vas extend towat"d To.ble Mountain, a high 

to the south and it is possible thnt the vents lie in that direction. 
' lavo.s npp~ar to have been tilted gently to the northwest. 
a.rently the Masso.ere Rocks cone was too high to be covered by 

1 for no remnants of them overlie the tuff; hence the cone was 
ably n. kipukn. during the lavn floods. 
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The total_ thickness of the Rockland Valley base.It may bee , 
somewhere m the Rockland Valley. The driller of the Burl 
well 5, a.bout 40 miles west of the mouth of Rock Creek, repo? 
the bottom of the well 647 feet of basalt, which occupies the 
graphic position of the Rockland Valley basalt. (Seep. 50.) B 8 

be.salts are poured out over the land as semifiuids, a flow Illa. 

I,?OO feet thick at an outcrop, where it fills n.n old canyon, b 
. .ID.1\e away the same flow may be absent or be only a few Ceet t 

The notable variation in thickness of basalts fr.:>m place t.o pl 
contr~ted wi~h the rele.~ively uniform thickness of sedimen 
depo&ts, may mvolve considerable errors in correlation and doub 
causes some of the great dift'erenoe in the logs of wells drilled wi 
a. small area. 

In spite of its extensive weathering, this basalt is fairly perm ' 
and several domestic wells probably derive their supply from it. , 

RAPT LAll:Z B1ID8 

Lake beds, here named the "Re.Ct lake beds" (pl. 6), extend wes 
from the mouth of Rook Creek along the south shore of Lake Wal 
as far as the mouth of the Raft River. The beds in this forme. ·• 
appe~r ~- have uniform thickness when seen in any one expos · 
bot mdividue.l layers are traceable for only short distances. T 
beds are huff to pale yellow and consist of partly consolidated sil 
sand, oaliche, and gravel. At the mouth of Fall Creek lens--shaped 
beds of coarse gravel and hardpan are plentifully intercalated • 
them. Nodular concretions, o.s much as 10 inches in length · 
characteristic of the beds, but tu.fl'aceous beds are uncommon. ' 

Near the mouth of Rook Creek the lake beds rest on the Roe 
Valley basalt. A small outlier of them is seen in a dep~ion in th 
Massacre volcanics a mile northeast of this creek on the south aid 
of the highway, and possibly another occurs beneath the Cedar But·: 
basalt on the north bank of the Snake River near Bonanza Bar a 
the mouth of Lake Cha.nnel. In the Rockland Valley thes~ b ·: 
form rounded hills covered with rich brown soil that is extensive! 
dry-farmed. At the head of Fa.11 Creek, in secs. 27 and 28, T. 9 s.;. 
R. 29 E., a basal conglomerate of the formation crops out and in 
eludes talus blocks Crom the adje.oent Paleozoic limestone. The beds 
rest unoonformably on ancient limestone in sec. 9, T. 10 S., R. 28 E. 

The RaH lake beds are about 200 feet thick near Fall Creek, and 
there they also rise about 200 feet above the Lake Walcott Reservoir. 
At the Raft River, 8 miles to the west, they rise only about 50 feet . 
above the reservoir. Their surface also rises gently toward the 
southeast and forms a plateau cut only by a few ephemeral streams. 
The plateau is capped here and there by gravel deposits, which 
probo.bly are the alluvial fans depo ited by similn.r ephemera.I streams 
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to the ancient lake. The whole for~ati?n h~ been tilt~ 
~~orthwest, so that the beds dip in thts drrectrnn about ~ . 
•
8forzn a precipitous bluff a.long the Lake Walcott Reser~ou, 

,·t one time they evidently extended much farther north ~nto 
pa ake River Plain. Although these lake beds were possibly 
oved by the Snake River, they ~ay be terminated on the north 
· eastward-trending fault or senes of faults . 

esence of several warm springs in sec. 19, T. 9 S., R. 28 E., 
e 1:"t the base of the bluff, suggests faulting as the cause .of t~e 
gment but similar bluffs have been carved by the Snake River m 

~e.n lake beds in many places. Furthermore, the under
:assecre volcanics and possibly even the Raft lake ~eds crop 

on the north bank of the Snake River, and if a fault ter~a.ted the 
i beds the tuffs should have been carried down out of .sight. The 
·t lake beds end abruptly on the east side of the Raft River, beyond 

they have been removed by erosion and replaced by recent 
ts 
~ exposures near the mouth and from well recor~s farther south, 

'ch of the Raft River Valley, under a cover of alluvium, se~ms to be 
ed with Raft lake beds. Warneke's well, in the NEXSE}4 sec. 32, 
.i3 s., R. 27 E., is reported to have penetrated 48 ~eet of _gravel and 

· en remained in fine-grained stream and lake deposits to it~ bottom, 
h depth of 800 feet . A cornposite sample _from the cutting dump 
-ows that the last materi.al drill~d was arkos10 sand. 
;Jn T. 15 s., R. 24 E., 6 miles due south of .Al.mo and 5 rods f:°m the 

· t River, the Oasis Oil Co., of Burley, started a. well for oil.. Ac
rd.ing to the log furnished by A. T. Wilcox, of Almo, this well is 3_75 
t deep and below 5 feet of soil penetrated gravel and sand, with 

,T::~~ft lake beds are younger than those in the adja~en_t valley of 
C k d 'bed by Piper •0 because they overlie mstead of oose ree , eson ' · l · 11 

derlie the rhyolite, and they are quite different. litho ogioa y, 
ccording to Anderson ll, however, there are on both Sldes of th~ Re.ft 
·ver Volley sedimentary beds which are capped by and l~oe.lly mter~ 

ted with rhyolitic flows. He maps these rooks only m the ran~e 
st of the valley and in a small area south of Alm? _but not?5 their fre senoe in small e>.l)osures in numerous other looo.lit1es, particularly 

,belie a.th the rhyoli tic flows of the M nl ta Range. '> - d 468 
, City well 5 nt Durley is 1,115 feet deep and betwee_n -.::>5 an 

ieet below the surface penetrated 213 feet of lake beds with some be.salt f hove them. The driller's description indicates that these beds a~e 
':'Probably the Ran lnke beds, because they occupy the proper strat1-
l · I ""e ooo.se creek Basia Cassia Cou0!7, tdabo: ldaho Bur. ;" • Plper, A. M ., Oeolog7 and water resourcos o ,., • 

~toes and Oeology Bull . 8, PP, 27•31, 1923· r ·t Cassia Couat~ Idaho: rrt1bo Bu, , J\Hoa, 
11 Anderson, A L., OeoloJY aod mineral rosources o en, orn , 

'llld o Ion null. 14 , pp, 3s-<A . 190 1. 
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~.rnphir p,1~i tio~ . . Bcnoa.t h ~lie l1ikc hcds _is 64 7 feet of hnsnlt, 
l1011s 111 winch rnchc1ite that 1t nrny co1npnse nearly 50 sepnrnte 
Tlie s111focc of Ll,c In.kc hcJs slopes t1bout 18 feet to the mile w 
~mm thc mou~h of, Fu.II Creek. to the mou.th of the R~ft River. ~ 
1s n.bout 30 1111lc;; cille west of tho Rr.ft River. If this so.me grnd" 
mo.intni_ncd these beds sho11kl lie nbollt 550 feet below tlie sur/ 
~11rlcy msteacl of 255 feet. A fo.ult on the west side of the Rnft 
1s postulntccl on png-c 106. If tl,is fn.ultmoved n.gn.in subsequent 
dcpo!".ition of Llir In.kc beds it wo11l<l account for this cliflere 11ce of, 
fr.ct . 

The litholo~y of the Raft lo.kc beds points rather conclusiv 
sl_rnllow-wnter conditions durin~ most of the lake's existence. 
highly probnble thnt these sediments were laid down behind a 
dam in n depression tlint wns fed by mountain streams, which 
ccrtnin pnrts of it nt diflcrcnt ti mos during the year, 1111cl thn.t the 
escn.pcd through the dnm or ,,•n.s cvnporated. That is, the beds 
fortn!1d in n. pln.y1i rntlter tlmn 1\ lo.kc, although in cxceptionnlly 
yen_rs a temporary lake mo.y have existed. Many of the finc-g 
sed1mcn tat·y beds tlrnt hnve n.ccll mu lated in different places in sou 
Idaho were formed under similn,r conditions. 

The H.nft hike beds are, ns n whole, poor water bearers. 
pcrenninl sprin"';; except the 1\ ;~rm springs mentioned above nre kn -
to iss11c from them. How('wr, ,, <·lls clrille<l n.bout 200 feet into 
hnsc ob tained domestic s11pplie,;, The beds in the Burley w 
supposed to belong tot.his formotion did not yield nppreeiable nmo 
of wu.to1·. 

OPPER PLIOCENE ROCKS 

B \ 11:BUl!Y \"OLC .\NICS 

Flou:s.-The Bo.11b11ry volcn.nics, ·no.med from the thick exp 
ncnr Tio.nhury Hot Springs, i11 cc. 33 , T. 8 S ., R. 14 E. (see pl. 
extr.nd from the Perrine rnnr.h, i11 $CC. 28, T . 9 S ., R. 17 E ., nt nn 
todc of 3,250 feet a horn !-rn. fon•I , do1rn the Snake Rivet 63 miles 
the vicinity of Kin~ Hill, nl 11.11 :1ltit11dr of 2,500 feet. They crop 
f1Lirly continuously n · a series of <',·c11-hed<led massive bnso.lt flowso 
300 feet thick. Bnsnlt he.lon~i11g t1) this formation extends up So.I 
l~idls Creek nl ;:;o . 

The bnsnlf of thi,- fcmnnlio11, \\IH·r<',·er it is expo-cd, wr.n.thers 
dark hr<HI 11. , ,:·(I' ll , 1 itli :l g-rrr 11 , I, ,.,,"t. lh· this rol11r rind iii:: rein' ' 
,.oftnc~ it i~ n• ,1.di l:, ,: i;; till!! " i,,1 11•.l frum tli~ younger hanl l) iuc basalti 
thnt locnll,r lil' in ju:-111 po. ili1111 ,1 it hit. A fossil hone (spec imen ~lf 
collectrd fwm n bed of gr:t\'C'l 1u1 tl i-itnd 30 feet tltick and of nuv111U11 
oriizin, hnlr,111.y hl'lo" liit' rin1 nf tl1l' :-uuth ro.nyon w11ll of the Snakt 
Hi,-rr in thr s,r 1.\"E}1 !-<'<'. !l, T . 9 S., R. 15 E . and int crstrntified 

1 •Lia 
I\ it.I, tlil' Bnnh111·~· 1·11 lc;1t , il''-, II 1• -< id1•11tiri<•cl t,y .T. ·w. Gidle,· l\l' the tl 1119 

11f II ln 1·1•1• t'111'l1•I of 1•1! l 11 I' l' l1 •i• ,., 1111' 11 1 f'li ,.wt•111• ,1!;:f\ 1; ,.,, ,111.cr th!l!t 
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\' 
·· · lu1tal<·h· assrlf'iittrd with thr. ovcl'iying lnkr heel s , ,, li1r·h 

f\rc 111 . . . . . . · I ! 
~ •0 liitc• l'liocn11c fossils, Ll1e1r 11.ge 1s flxed ,, 1th co11.·1dcr~,, t' 1·1·r· 

., 1 '!'lit· hoLWm of lhc l1:n;1~lt series wns noL oli:wrvcd. 1 lu• f111 ·t 
· iy. 1 · 1.lls cl'OI> 011t n.t ii hi,,hcr altitu<lc tu the en.st thnn lo the 

- it.110 ll l..'l l ,., 

l (• duo to their bcin(T ~<'ntly downwarped towo.rd th('. 11·r- ;: t or 
:::...,;.txnnY , , ': • . 
P,""' . ·1 .1.\'ill!! ncc1 1rn1dntC'<I 111 o. greater tlu~l ness rn one end of t li e 
... t,hc1r \, · 1 ·r 1 
~ . tl11t-ll i11 t,11 0 otlier. Tlint. these lavo.s ,,·er~ n?t sp_rco.<1 111n or111 y 

,yllll Ii<' 1,1i(ir(\ l:1Ls i11 i,. n.tto:;tr.cl hy the lor.n.l vo.rmt10ns m them . . ';!r tlic crossing of Snln1on F1.Llls Creek known ~s " Castleford" li :e 
bury \'olcanics rest on 11nd are bo.ck-fill cd o.go.mst o.n abnq~t f1 <' C 

1~r enc {?) lnvn., probtibly 1\ndcsite. The l3o.nbury volcanics n1•r. of .,.,.ioc . 1 r h . . 
·· oxposod 1\bout tluee-qunrters of o. mile sout 1 o a ot spring m 

~l 'l'. 8 S ., R. 14 E., and continue to a point a few yards north of 
:sp;ing, where they are a~ruptly terminated apparently by a fn.u~t 

;111d brought into contnct with the upper pn.rt of the Hagerman lnke 

'l,eda, . t . ' • The flows of this formation are massive, and su~ 1 openmgs as c-..1st 
:.·1e.rgcly filled with soil l\s o result of weathenng. Consequently 
:tJiey are loss permeable than most other be.salts, an.d only small 

plies of wnter have been obtained from the formation. One ex
::tion occ111·s on the Twin Fa.Us project, where a drainage tunnel 
about 100 yards long in 1,his formation developed about 1 second-foot 

o! waLcr. . 
Ril}trsidc Ferry cone.- On both sides of Snnke H.1vcr n.t thu olcl 

Riverside Ferry 10 secs. 20 11,nd 29, T . 8 S., R. 14 E., are cliff~ 125 feet 
high exposing steeply dipping bedded dark-grny n~d redd1s_b-bl11ck 
cinders and thin layers of weathered brown basalt typical of a dissected 
cone, It is cut through by the Snake River, but erosion has not yet 
bared the feeder t\s nt ~Inssncre Rocks. The gravel, older bo.s11.lt 
blocks, and porc~lnin-like f ni.gments of baked clny hurled out during 
lhe eruption and clcposi tcd with the cinders indicnte that these rocks 
1111derlie t.he cone. The tuff exposed o.t Thousand Springs, I )~ miles 
dov.nstrcnm, is probably (rom this cone. Some of the flows in the 
adjacent Bo.nbury bo.salt appenr to have originn.ted nt this vent. The 
cone deposits are cut off by n steep erosional unconformity on the 
north side of the river o.nd overlain by the Sand Sp1ings ho.so.It. On 
the south f;i<ie of tho riv<'r the cinders are in juxtt\position with In.kc 
IO<l imrnts possihl y :i s :L r ,•,n ll', of foult.ing . Tlic•y 1Lre not cxpo~,·d !lll 

lhn OO!i t, 1)1\1\k of :,-,11 ,il,1• l(L \ l ' I' :'Ollt.h of n cix Ctll l}'Oll , 

Bcc1\11sc the ilt>po,.;i(,- frnm Hi versicle vent form i\n _int_e~rnl pnrt of 
lbe Ilnnhury vok:1.nirs tht'l'C can be little doubt tlrnt md1v1<l1ml cones 
•ere the source 0 f p1Lrt, if 11ot nll, oft.he Banbury bl\sn.lt. The ch.1r-
1Cler of the tlepo~i ts from t Ii is cone suggests thnt it fom~ed bcn~l\t h \ he 
•aters of 11. lnkr Tl11• t11ffs from this cone n.re not cl1fTerentllll<'<I on 
pl~t.c :·1 fr11t1 tltr J\a 11 1, 11 n 11:1 .: ,I(. ll111 thr ronr i;i. <- l1<1 ll'n liy 1\ , PJULru!11 

.. r-, , 
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HAOERIIAN LAKE 13ED8 

The Ho.germ an lake beds rest on the Ban bury vole · 
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 e 
valley. Intercalated with the fine sediments a.re a few 
a.nd basic tuft's and flows. Some of the clay beds are 
near the mouth of Salmon Fa.Us Creek a 20-foot bed 
occurs in the series. A gravel bed 20 feet thick, laid do 
was drained, forms the capping member. The beds are· 
zontal, and dips of only 2° to 3° were recorded except iii 
the beds had been disturbed by landslides. They a.re 
Melon Valley, north of Buhl, for many miles to thew , 
and only a small part of them is included in the area ma · 

The top of the Hagerman lake beds reach an altitude of 
feet, o.nd because of the practically undisturbed condition 
it is judged that this altitude represents approximately 
shore line of the lake. The types of sediments indicate · 
was more persistent than the playa lake in which the Raft 
were deposited. Nevertheless, the character of the verteb 
and of the beds containing them, described below, shows th& 
was not submerged by a lake throughout the time during 
Hagerman beds were accumulating. Some of the beds ar 
la.id, a.nd others appear to have been formed in a swamp, but 
almost exclusively in the upper part of the section. Only 
four lava flows were intercalated in these sediments in this 
the long time in which they were being lo.id down. 

A flowing well that was drilled to obtain hot water for a na 
on the·north side of the highway near the center of sec. 7, T! 
l l E ., about half a. mile ea.st of King Hill, penetrated 970 feet~· 
beds, and the log is given below. 

Drill.er'$ wg of well at King Hill 

[F. . B. Hughes, driller. Altitude 2,550 reetJ 

Doul<ler-S ao:l s,:.od (nr:it surface ~-~tcr ot 70 loot) .-....... . ... .. . . ..... ........ ...... . 
CIR )"- -- -· ·- ·· -- -........... . .. ---- ---··--·········--· -- -- - -- --- ·---- ---······ 
BRrd rock • . • , _ •. • - -.. . ..... . .. · · ··-----·. -·-·---- -·--··-··· ---·-·· ··········-· 
Clay ....... .. .. - .• ••• • • •• •. _ ....... .. . . . .. . .. ........................... . .... ..... . . 
Clay and 11Androck (small Cow o! about 15 galloos a mloute I ovar c:aslnr at 3»-300 

feet; ll!mperature n• F.) __ . . .... ........... . .. .. ...... ...... . ........... ........ ,-
Bandrock (large llow oh bout 100 g•llon.• a m lnutfl I at 450-480 !eet; l81Jlperature 78" F ,) • 
Bard rO<'k ..• •. -•.. •• . • ·- ···· · · · · ··· · ·· ·-- ··· ·· -- · ·· ··--·········-·--·· ········ ··---
Soft sandr!l<'k (Oo• or about 200 gelloos a roloute I at 88M90 !eet: temperaturo83" F.) . 
'Bouldt>1'11 aod shale ... . .. .. . _ .. __ _ .... ... ........ .. .. .... ........... . .............. . 
Clay and boulder.i (last water at 8~40 !eet: flow ol about 300 «•lions a minute:• 

teroperature92° F .) .. •.• . _ .•• _ ....... .. ....... . ............................ . . . . . . 

• Driller's est imates or ao"' a ll belio\'e<i to be too areal. 

' 1! 

WATER-SUPPLY PAPEll ~H l'LATt: 10 

. 

I 

HF. IN THE HAGERMAN LAKE OEDS ON TRE \tEST SIDE OF SNAKE 
' RIVER IJli IIAC:EIIMAN VALl,EY. 

' · 

\ 
I 

• • FORMER Cliff (al ANO o,' EIH. ,\l;"I 
DAS/\L'r CON'l'AININC TA~US RLC~0CK$I IOAF1' ~ OI DEil ALLli \ ' IUM (c ). nv \' l 'l' II EOIIS \ 'OLC,\NIC !, ~'i ( . ' • 
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-.well started in alluvium, and the hard rock struck at 150 feet 
' bly intercaln.ted basalt. The basalt at the mouth of Clover 

own in plate 5 is evidently eroded completely away at the 
i,;,. The bed of ho.rd rock 40 feet thick that is reported at 590 
resumably basalt, is the only other interstratified lava to I\ 

of 970 feet. The mouth of the well is a.bout 2,550 feet above 
el; hence the drill penetrated to an altitude of 1,580 feet. It is 
t from the log that sediments similar to the Hagerman lake beds 

· countered to a depth of 690 feet, but the boulders and clay for 
· awing 280 Ceet are difficult to interpret. The log of this well 
'tes a greater thiclmess of lake beds at King Hill than is exposed 
erman Valley. 

,upper Pliocene age for the Hagerman lake beds is indicated by 
' ·1 vertebrates that have been found in the bluffs along the 

.mde of the Snake River near the town of Hagerman. Steams 
/bunting for fossils heard that Elmer Cook, a farmer living in 
, an, had some fossils in his yard and was shown the source by 

ok. Recognizing the importance of this rich fossil deposit, 
excavated several hundred pounds and sent a repreaentative 

tion to the National Museum in 1928. He suggested that some
.-be sent to make further excavations. Parties from the Smith
. Institution under Dr. Gidley in the next two summers and under 

.' . Boss in 1931 obtained a large quantity of fossil material from 
· locality. The great bulk of the collection consisted of horse 

o.nd was uncovered in a quarry located on a hill in the NW¾ 
; 16, T. 7 S., R. 13 E., about 30 feet below the top of the lake series. 

e equid material has been described by Dr. Gidley as Plesippus 
}wnensis u and includes a large number of skulls, lower jaws, a.nd 
~er skeleta.J. parts. Much of the material was disarticulated, but 
_era! nearly complete articulated skeletons a.re included in the 
ection, and also some articulated limb and vertebral portions. 

,. rhosh.onensis represents a stage between that of the typical Pliocene 
iohipptLS and Pleistocene Equm. The Idaho form was noted by Dr. 

" ' ey to be more advanced than the P. simplicukns of the Blanco 
,. . ation of Tesa.s and P. proverS'I.UJ of the upper po.rt of the Etche-
·: · · of California, suggesting a closer relationship to Equus. 
- The environmental conditions indicated by the fauna. from the 

·· . "p]nJ,8 quo.rry are described in the following quotations from 
~dley's second report 63 on his explorations in Ida.ho: 

',tflt (the quarry deposit] is evidently the remnant ot a atream-channel depoalt 
IJ!,l<le up of cross-bedded layers of coarse and fine sand with occasional pebbles 
Ind here and there patohea and lenses of almost pure cla.y, forming a part of the 
"horizontally laminated beds of the Idaho formation [Hagerman lake beds of this --•• 01,11ey. J . W .. A oe•o, P ll0<:ene hor.ie from ldnbo: Jour. MammalOlY. vol. 11. no. 3, pp. 300-303, I~. 
~ldlo.v. 1. W ., Cootinuatlon or tbe lossll horse round-up on lbe Old Or~oo Trail : EJplon,tlons and 

Work Smlth• oolan Inst . lo lll30. pp ~ O. 11131. 
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re~rtl. The bone deposit W&a evidently at the t· . 
sprangy terranc, perhaps a drinking plac { . ~e of its formation a bo 
':here water holes were not abundant e ;r :11~ an1m~ls in a semiarid co!Ul 
tions are indicated from the fact that .th - . Springs and swampy co . 
frogs, fish, swamp turtles bea d ere a.re in the deposite the renia· 
abundant evidence of veg~tatio;eni, ~n other water-loving animals a;i 
leaves, and even amaU piecea of ' as de o;n by remnants of coal'lie ~ a ' 
d ·t h woo · • • In th I epotn t e sand is heavily stain d d e ower stratum of 
and stained with light accumulat~~s :~ b:a:~n~f the fossil bones are encrua 

The bed that yielded the fossils i r h · 
cross-bedded sandstone capped . :ho. lf t-yellow partly consolida 
the sand is tightly ce~ented . Wll a . ayer of clean gravel. Lo 

. LD arge irregular lump b · h careous or lunonitic cement Th 1· . s y e1t er 
ti . · e 1momte points to b 

ons, suggestive of swampy water holes 11.lld h 11 oggy con . 
The conglomerate cont.a.ins mostl s a ow ground wate 
dark colors derived chiefly from ~h:a~r~orn gra!el of red and oth 
out in the mountains to the south M ~c tx~rus1ve rocks that Ctl 

are less than 3 inches in dit · os O t e pebbles in the gra.v 
Th . ame er. . 

e hill in which the fossils occur has b . , 
30 feet of light-yellow loess hi h h een subJected to erosion, bu 
was drained, caps the gravel·o: ti d~ accU1nulated since the Ia 

I dd" · e a Jacent plateau 
n a 1t1on to the forms mentioned abov . . ·1 

quarry, this o.nd other localit· . h . . ~ as obtained from the 
. Id d ms m t e v1c101ty of H h ' 

y1c e_ remains of mastodon camel agerman ave , 
nquat1e birds,~ and a rodent' f th • pec,co.ry, sloth, cat, otter, ho.res" •· 

' o e mus a-at Tl ' ~ 
the otter, the muskratli.ke rodent d ;rou_p. ie presence of ~ 
to the evidence indicating th '. n.n aquatic birds adds materially. f 

C . e environment suggested b G"dl 1 
ons1derable silicified wood has b f Y 1 ey. ; 

near King Hill in these sa.me lake be:en ound alon? C_lover Creek l 
fossils, identified by w. C. Mansfield :f The f?llowmg invertebrate l 
Survey , were collected by Stearns fro~ n. hf:~1Uf te~-~tates Geological, 
rnem ber of the Hagenna.n lake beds n.lo Y 0 ~ 1 er~us sandst.one, 
la~e si~hon about 5 miles upstream from°1J:; ~~ Hill canal &ta 
Gomoba.s1a tay)ori (Gabb) / . .. 
Litha.sia antiqua Ga.bb Latia ~aht White 

. Spha.enum sp. 
Besides these fossil shells large fresh 

dently belong to the U-ni.o fa.mil -water clam shells that evi-
fnrther upstream All these f { ;"'~~e Doted along the canal road 
down in fresh wn..tcr. oss1 s 1D icate that these beds were laid 

The interstro.tilied basalt m b f 1 shown in plate 5 Th em ers O t ~e Hagerme.n seditnen ts are 
remarkable cont~uity e~drcctt:r as relat ively _t~ basalt Bows of 

. ' ca mg extreme fluidity at th t · f 
extrusion . The lower contact . e une o 

•4 • zone is commonly stained yellow to 
Oaua. C . 1, • F01'111 bates from the late PII 

ao. 2070, PP 112-121. 1gJ,. ooeoe of southern ldabo: 0 , 8 . N'at, Mus. Proc., vol 8S. 
., We tmore , Aleunder, l'lloceae bird remal 

,1'.".!lll , l' I' I I~ 19.1~ 119 Crom Idaho Smilhsonlao Misc, Ctlll ., vol 87, 0 0 20 (Pub. 
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· - brown and usually consists of comminuted and fro.gmentn.l 
· lava. Tne flows are considerably jointed and in a few places 
e into "pillow'' lava, or bolls of lava surrounded by a vitreous 
a. common feature of subaqueous basic flows. In places these 

I 
' alo.ted volcanic beds o.re tuffo.ceous, 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 
· of this lake were not of ten disturbed by volcanic eruptions . 

e upper basalt layer in the Hagermo.n lake beds in the NW_¼ 
18, T . 6 S., R . 13 E. (pl. 5), consists of 30 feet of columnar-jointed 
ly weathered pahoehoe with the upper part showing the usual 

· ontal parting planes and vesicles. Nothing is present to indi
. a subaqueous origin . About half a mile to the southeast the 

t is only 10 feet thick and rests on 12 feet of horizontal thin 
'ded basaltic tuff. Some layers of the tuff contain lapilli and 
' rs sand-eized particles, but foreign ejecta are scarce. This tuff 
· ilar to that in the t4ff craters of Oahu, Hawaii, and may have 

ted from phreato:.magmatio blasts.•0 The ba&alt pinches out a 
rt distance southeast of this point and the tuff gets thicker. This 
tl.Ild lava. indicates a vent not far away. 

/~ deposit perhaps indicating n. vent is exposed in the SE¼ sec. 20, 
.Tt 6 S., R. 13 E., but it is certainly unlike any volcanic deposit either 
a\a vent or elsewhere known to Stearns. 1t crops out along the ditch 
i~d in the south side of the river in an exposure o.b~u_t 200 feet high. 
ft is- o. decomposed dark-brown crumbly mass contammg streaks and 
wall bolls of dense bard basalt intermixed with chunks of clay and 
it.re.a.ks of agglomerate. The latter consists chiefly of weathered 
~per basalts, a.nd no andesite or quartzite fre.gmen ts were noted. 
:.P,ia whole deposit is overlain by 6 feet of laminated buff clay, which 
~ distorted and so badly jumbled that its signi.fican<.e could not be 

· dtitermined. The whole mass dips to the northwest. To the south
MSt is another great mixture of rocks mapped as a landslide (pl. 5). 
Perhaps both ha.ve the so.me origin. 
\ The Ho.germ.an lake beds are in general so impermeable, because of 
ij}.eir fine texture, that wo.ter occurs only sparingly in them. Most 
Jf this formation is traversed by canyons, hence precipitation falling 
on its outcrop appears as surfoce run-off. Perennial springs discharg
ing o,·cr o. few go.lions o. dny do not occur, n.nd smo.11 perennial seeps 
are few and far between. At the west end of tho 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
scribed on page 167, obtains its water from · tuff and basaltic flows, 
intercalated with the lnke beds. Wells penetrating the Hagerma.n 

11 Sturns. II . T .. and Vall:st lk, lt. N ., Geology and ~round -..-lller resources ol the Island ol Oabu, Ba wall; 
11,,.,;. ll e11t Public Lands, l>lv llydrog.-. pby, !lull , I , pp. 10-17, 1935. 
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lake beds will be unsuccessful for the most po.rt, but if drilled.: 
enough they will probably find sufficient supplies from_ the · 
members or the interstratified basic tuffs and lavas. One of the 
of the. Oregon Short Line Railroad at Bliss, after penetrating 56, 
of Pleistocene lava and day, entered the Hagerman lake beds · 
obtained a good supply of water at 517 feet. At 235 feet en 
water was struck in the clay for drilling, but the main suppl , 
obtained from sandy layers between 456 and 470 feet. The 
rose to a. level 350 feet below the top of the well. The well is 
to 422 feet a.nd on October 17 and 18, 1917, was tested with a.sf 
pump and yielded 80 to 100 gallons a minute. The dra.w'"<i · 
during this test is not known. 

PLEISTOCENE ROCKS 

oocuaaurox .A.BD OB.1.u.cn1 ;, 

All the volcanic and sedimentary materials that were la.id do · 
the Snake River Plain from the end of the Hagerman epoch 
end of the deposition of the older alluvium are assigned to the Pl · 
cene epoch. (See table, pp. 27-32, and pl. 4.) The lava flows, 
make up by far the greater part of the Pleistocene rocks, might 
further subdivided roughly into early and later groups, each 
comprising the products of numerous eruptions. A va.ila.ble do.ta 
not permit differentiation of the flows in the greater pa.rt of the pl 
partly because, in the absence of dissection, the youngest flows 
ea.ch locality tend to conceal those previously erupted. The 
pa.ro.tively excellent exposures along the canyon of the Snake Ri 
between Bla.ckfoqt and King Hill have permitted the distinctio 
11 local Pleistocene formations which for the most part corres · 
in age with the younger group of ha.salts. These are, named in o 
of decreasing age, Cedar Butte basalt, American Falls lnke beds' 
intercalated basalt, Madson basalt, Ma.lad basalt, Thousand Sp · 
basalt, McKinney basalt, Bliss ha.salt, Sa.nd Springs basalt, B · 
lB.ke beds1 Minidoka. ha.salt, and Wendell Grade basalt. Their · 
tribution is shown in plates 5 and 6. Similar local subdivisions of . 
Pleistocene sequence have been ma.de in the Mud Lake region 
elsewhere. 

BOUllCiS OP TRI ltllUl"TIOl'lS 

The principal vents from which the Pleistocene and later basal 
iss u cd are shown on pl 11. te 4. Al together about 3 00 vents are ma.pp , 
and probably a.bout 400 occur in the entire plain . M.ost of the v 
not shown lie in the desert between Idaho Falls and Kimama, e.nd 
reconnaissance through this area. on the few existing roads indica 
that only about a. third were mapped . Except for the cluster in 
Craters of the Moon and the group north of St. Anthony, the ven 
are rn.ther evenly distributed. No definite rift pattern is discernible'. 
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. b here and there short cone chains occur. The vents that 
~gd the recent blo.ck la.vo.s have not been differentiated by a 
ete symbol on plate 4 because generally their close relation to 
lavas is evident from their position. However, a few of the cones 
der and stand like islands in the areas of black lavas. About 
the Recent cones a.re shown on pl~te 4. • . 
r the foothills a.long the north s~de of the Snake River PI~, 
cones 50 to 200 feet high predominate. Over most of the pla.m 

ter number of the vents a.re broad lava. domei:, each usually 
t 100 feet high and with the relate1 flows covenng a.n area of 
t 30 square miles. The broad dome 1S capped by a. sma.ller d~me 

bas slightly steeper slopes and is generally a.bo~t 50 feet high. 
craters in the domes are usually absent, and m ,m_any places 

· suggestion of a. crater rim was left when a.ctiV1ty ceased. 
•spatter cones 10 to 50 feet b~h occur ,in some places, but beds 

· tic tuff indicative of explosive eruptions a.re rare. The lava 
the surface through fissures or tubular vents and welled out 

y and profusely. Unlike most volcanic cones of the central-vent 
~nearly o.11 these cones had only one period of activity. When 

·c activity was resumed in the neighborhood of one of th~e 
· a. new opening poured out lava, usually only a short dis-

awa.y. . . 
is obvious that the copious flows in the region must have m~r-
with drainage greatly and intermittently through a. lon~ pen~d 

· e. Several examples of such interference are descnbed m 
quent parts of this paper. The presen~ eha.nn?l of the Snake 

' through most of the region here co~s1dered _li?9 clo9? to the 
eastern and southern margin of the plam, a poSition whic~ leads 
e inierence that many of the Pleistocene vents were so situated 
eruptions from them forced the river ~ shift ~ this directi~n 
d of remaining more nearly in the medum portion of the pla.10, 

· presumably it originally flowed. The fact tha.t many of the 
Pleistocene flows now recognizable lie in the southern pa.rt of the 

· supports the concept that later lava ca.me largely from vents 
·er north and thus covered the older flows there. The early lava 
· the Snake River west of the Minidoka. Dam issued in large 
from cones on the south side of the river and from buttes near 

' , o. short distance north of the cn.nyon. The fa.ct that the streams 
, rea<'h the plain from the north now h~ve no cb_annelw~ys con
. g them with Snake River also constitutes eVIdence m favor 
··s concept. It would seem that when the major drainage pa.tteru 
·e region was originally established these streams must have been 
t.ly tributn.ry to the Sno.ke River. • 
· ere is direct evidence thnt flows from cones to the south tended 
y to shift the cho.nne\ northward nlso . Examples o.rc known nenr 
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Yale, in the Raft River Valley, and also in the South Side Twin 
tract. 

WATXB IN THE PLElSTOCEJllll BASALT 

The basalts of the Snake River Plain are in general vecy pennea 
and their usefulness as aquifers is indicated by the large amoun 
water discharged from them in the form of springs between King 
and Milner. In 1902 these springs discharged about 3,900 
feet, and in 1918, o.s a result of irrigation, they had increased to a 
5,100 second-feet. Wells that have penetrated the water tabt, 
these basaltic areas, almost without exception, yield abundant sup 
of wat~r- for domestic and municipal use, with but slight draw-do. 
Yields of more than 50 gallons a minute for each foot of dra.w-d 
are not uncommon, and yields of more than 500 gallons a minute 
each foot of draw-down are recorded. The Ralph Raumaker 
uee.r Hamer, is about 50 fe~t deep, and the draw-down is only a · 
inches when the well is pumped with a 5-inch centrifugal pump1 

discharges about 450 gallons a minute. The Pleistocene basal 
fresh, and the cavities in them a.re as a rule open. The openings 
allow ground water to move through the lavas are the clinkery ' 
tacts of one flow with e.nother and the vertical joints or sh · 
<:racks that characterize these flows. The open spaces in ext 
1basa.lt through which water can move, exclusive of those due to 1 
disturbances of the rocks, a.re listed in approximate order of usefuln'· 
as follows: 

1 - Large. open spaces at the contact of one lava flow with another or of a 
flow with the underlying formation . 1 

.,. - Interstitial openings in cinders, aa, and subaqueous lava formed d . 
deposition. 

7 -----Open spaces in joints formed by shrinkag,e of the be.salt in cooling. 
'i - Tunnels and caves produced by liquid lava flowing out from under a hard' 

~~ r 
.J -Veeiclee and cavities due to the expansion of gases during the co~llng of. 

lava. 
, --Tree molds, resulting from lava surrounding a tree and solidifying before, 

tree baa burned away. 

The upper crust of a la.va is generally rough and broken be · 
of movement within the flow after the crust has formed. Inunda 
by another lava flow never completely fills these irregularities. 
sequently many openings, some of which are extensive and cap , 
of holding or transmitting lnrgc quantities of- water, occur bet . , 
successive beds. Beds of cinders nre not extensive in the Snake Ri 
Plain a.nd occur chiefly as buried cones. Drillers often report . - ' 
cinders in drilling, but generally they refer to beds of red dou . 
masses th11.t lie at the bottom of a lava flow or to the fragment,a.l P , · 
of a.a lava. Aa iava flows are the most permeable of the lava bed& 
This brecciated rock produced by grnnulation of the lava stream whilf 
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otion is, prior to weathering, probably the most permea~Ie rock 
'"'ation on the face of the earth. The blocks are rough and angular 
; resemble talus. They cover an appreciable area of the Snake 
, Plain, and drillers report the aa clinkery lava in wells. 
~baqueous lava, of which the Bliss basalt is typical, differs con
' ably from aa but is also brecciated and permeable. In many 

where lava flows rest on older sediments they exhibit a sub
-eous phase at the contact. Thousand Springs and most of the 
·er large springs in the Snake River Canyon issue from basalt 
this type. Cinders, aa, and subaqueous basalts, because of their 
' ental character, yield readily to weathering and hence are com
. y the first to become watertight with age. 
·va tubes are common in the Snake River Plain, and it is through 

: tem of ramifying tubes that the pa.hoehoe type of lava was dis
'uted from the vents. On relatively steep elopes these tubes are 
·open after the flow stops, and the lava drains out of them. Some 
ese tubes are as much as 50 feet in diameter a.nd several thousand 
long. The Sand Springs basalt, which is about 300 feet thick 
· Thousand Springs, contains many open tubes. Lava tubes are 
etimes encountered in drilling. Sten.me was lowered on the drilling 

~e into the new Idaho Falls city well, near the mouth of Willow 
, ., k to examine a cavity about 8 feet in diameter that was struck 

ut 100 feet below the surface. In the J. A. Melton well, west of 
I"!ud Lake, a lava tube full of water was encountered. Large tubes 
lulI of water were also encountered in the Wilkinson and Cox drainage 

els on the Sou th Side Twin Falls tract. 
oint cracks due to shrinkage of the basalt at the time of cooling 

IDge from a fraction of an inch to several feet in width and in general 
'nearly vertical. They are useful in the tra.nsmission of water from 
e lava flow to another one below and doubtless a.re the means by 
'ch irrigation water in many places percolates readily downward 
great depths. The Goyne .sump, in sec. 10, T. 9 S., R. 23 E., 
es as an outlet for drainage water on the North Side Minidoka 

· ject. It is about 100 feet deep and 8 feet in diameter, and all 
cept the upper few feet is in basalt. About 22 second-feet of water 

sink continuously in this pit, but when 25 second-feet is allowed 
'enter, the pit fills up, because its transmission capacity has been 

. ched. Wells drilled into the lava on this project and near Roberts 
Lne been used successfully for drainage. The fact that many of the 

1 s drilled in basalt blow and suck air with changes in barometric 
' ure is further evidence of the connected systems of cracks and 
~erns that occur in these lavas. 

esicles and cavities caused by the expansion of gases during the 
ling of the. lava are usually disconnected, and hence water cannot 

lil.ote readily through them . N enr the top of a J n va flow these vesicles 



I I 

'I 
. I I 

!l 
I 

I' ,, 
I · i, I 
I I 

q 
)i '\ I 

' ; 
,I , ' 
11' 

' 
\ 

l 

\J 

I 
I 

ii 

60 GROUND WATER OF SNAKE RIVER PLAIN, lDAHO 

a.re commonly so numerous a.a to give the crust a spongy ap 
and this pa.rt is generally more permeo.ble tho.n the main m 
flow. Drillers frequently state that this spongy lava yief 
volumes of water. The spongy or vesicular lava is in fact co· 
not the source of these large yields, however, but its presence· 
that the drill has passed from one flow to the top of anoth 
water is obtained largely from the open spaces at the con~ 
lava. beds or from the numerous joint cracks which occur at 
of the flow rather than from the vesicles. : 

In places where lava. flows have entered forests tree molds 
mon and form a.n appreciable a.mount of the voids in the lava., .. 
Craters of the Moon National Monument there are cer ' 
areas where t.ree molds are plentiful, and molds full of water 
encountered in drainage tunnels on the Twin Falls tract. 
if the Snake River Plain was nearly treeless during the ace 
of the lava flowe, as it is at present, it is not likely that t.ree 
sufficiently numerous to be very useful in the movement 

water. . 
In small areas in the valley water in the basalt.a is co· 

impermeable beds of clay e.nd lo~, of suffic~ent ex~~t _oo 
slight artesian beads. This condition ~ccurs m t~e viciruty 
Lake, where there a.re flowing wells W1th large discharge 
specific cape.city. : 

A somewhat similar artesian condition ha.c; been developed: 
areas in the Aberdeen-Springfield and Twin Falls South Si 
as a result of irrigation. In the Twin Falls South Side tra.c; 
wells ba~e proved effective in the drainage of swampy la.n 
wells like those at Hamer, have low head but yield abundan 

Dike systems n.n,d sills have not been recognized in any o~· 
developments except at Bliss Spring, although ~ey ~us~ e • 
parts of the Snake River Plain. From the W1de distnb~ 
vents and the absence of dikes in the walls of the Snake Riv , 
they are probably too scattered to affect the circulatio~ of w~ 

locally. . , d 
The Tate of flow of the water through the basalt 18 ep. 

the geologic structure. Thus in the Twin Falls S,Outh 8 
which lies from 50 to 300 feet aboV'e the Snake R1'1er, on 
bordering the Snake River Canyon, swampy tracts have'. 
through irrigation, whereas on the opposite side of the canyo 
also irrigation water is applied in large amounts, there are 
no seeped areas and the water table lies far below the surf . 
conditicn i3 interpreted as being ca.used by loess beds on 
side which are intercalated with the lava flows and 
ar~ian wedges whereas on the north side these loess beds 

' R' Tb cut through by former channels of the Snake 1ver. 
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.were later filled with permeable basalt and now form 
,. wedges in which no loess occurs. The Sand Springs basalt 
1 such a canyon, a.nd from it issue many of the largest springs. 
· north side is favored with natural drainage channels, but 
: River bas never cut a. channel farther south than the present 
·~ vicinity of Twin Falls. This means that the South Side 
none of these lava-filled canyons through which ground water 
",..rapidly away from · the project. Furthermore, a study of 
'lJ and water to.hie indicated that the greater part of the 
:var Plain from Big Bend Ridge, near Ashton, to King Hill 
· ,these a.ncient canyons through which the ground water 

y. 
at which the water moves through the basalt is difficult 
e because it varies from place to place according to the 

ty of the lava., the geologic structure, and the hydraulic 
' , he daily records of the flow of Blue Lakes Spring in sec. 28, 
y} 7 E., from 1917 to 1920 afford a basis for estimating the 

·. ement of the ground water tributary to it. The contour 
f water table (pl. 19) shows that the wa.ter that supplies 
gs passes under Wilson Lake and the First Segregation of 

·,Side tract at Hazelton. There is no irrigated area between 
,.egrega.tion and Blue Lakes, and therefore a time interval 
· und travel between the two points ca.n be determined by 

the observed flow of Blue Lakes Spring with fluctuations 
, and hence the seepage loss of water on the North Side 
'd the amounts of water in Wilson Lake, which loses at a 

'.. when containing much storage water." The records of 
, . 'ons and of storage in Wilson La.ke are plotted by 15-day 

plate 11. During the early part of ea.ch irrigation season 
_ e drops rapidly, with corresponding decreases in percola
-, On the other band, there is a.n increase in losses during 
.eriod from increased irrigation diversions. Records are 
Je for Wilson Lake during the winter. 
~en increase in diversions and lake storage during the 
f. May 1917 is clearly reflected by the increased discharge 
es Spring during the first part of August, 3 months later, 
plate 11. The time between the average of the summer 

'versions in that year nnd the corresponding peak in the 
e Lnkcs Spring in 1917 was about 3" months. A similar 
, urred in 1918. In 1919 the time between the seasonal 
nly 2 months. That year, however, was one of deficient 

ly, causing deliveries to the First Segregation to be less 
,the average in normal yea.rs, hence contributions to the 

,,-., 8uccoss and failure of resorvolr1- In basalt: Am, loJt. Min , Met . Ena. Tech , Pub. 2111, 
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water table from irrigated lands were very small. The see.so ·, 
flow of Blue Lakes Spring in 1919 we.s a.bout 3 to 3½ mont · 
than the peak at Wilson Le.lee, and probably the fluctuations· 
yee.r reflected the ground-water contributions from Wilson La · 
much greater extent than the contributions from irrigated la.n 

The large a.mount of water diverted through the canal 
October 1919, after the canal had been dry fore. month, clearly· 
the increased .flow at Blue Lakes Spring 3 months later. (Seep 
The time between the peak diversions in 1920 and the ma.x:itn 
of the spring was about 3½ months, although the period w 
canal was dry in the later part of September 1920 could be de· 
only 3 months later e.t Blue Lakes Spring. 

It thus appears that the time interval between seasonal p ·· 
about 3¾ months but that sudden large increases in the contrib 
to the water supply require only a.bout 3 months to travel, 
Wilson Lake and the First Segregation to Blue Lakes Sp · ' 
point half a mile south and 1¾ miles west from Hazelton is a.ho· 
~nter of ground-water contributions from the First Segregati6 
the Wilson Lake region. This point is 15 miles east of Blue · 
Spring. Thus about 3½ months is required for the ground wa 
move 15 miles. The average seasonal rate of movement of gro 
water bet,veen the two points is therefore a.bout 750 feet a 
whereas under certain conditions it apparently travels a.bout 850" 
a day through the same permeable basa.lt.s underlying this area. :· 

The altitude of the water surface in the town well at Hazelton1 

3,836.2 feet on July 2, 1917, whereas that of the outlet of the sp 
that supplies Blue Lakes is a.bout 3,300 feet. The difference in 
water surface between the two points, 16½ miles a.part, is the ·· 
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, ho · 
that the water table from Hazelton toward Blue Lakes has an av 
fall of only about 20 feet to the mile, which in 16½ miles would am' 
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 a.re about 160 feet b' 
than the Snake River and about three-quarters of a mile fro 
making an average fall from the spring outlet to the river of 214 
to the mile. If the ground-water ca.see.de 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 
ma.in underground flow, which is moving westward under the pl 
north of the Snake River. 

~i. 191 7 
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1m irrigated lands were very small. '1' · 
,akes Spring in 19 I 9 was about 3 to 3 
11.t Wilson Lake, and probably the flue · 
ihe ground-water contributions from 
xtent than the contributions from irrig, 
mount of Wo.ter diverted through th 
, f ter the canal had been dry for a month_ 
ow a.t Blue Lakes Spring 3 months Iat,J 
!en the peak diversions in 1920 and the 
,' as about 3½ months, although the · 
n the later part of September 1920 eo · 
nter at Blue Lakes Spring. 
Lrs that the time interval between ae 
,s but that sudden large increases in th 
ipply require only about 3 months 
1d the First Segregation to Blue 
} south and l½ miles west from Hazelto 
I-water contributions from the First 
~ region. This point is 15 miles east 
bout 3½ months is required for the gro 
The average seasonal rate of movem · 

,he two Points is therefore about 750 
rte.in conditions it apparently travels a 
,, so.me permeable ha.salts underlying t · 
· the water surface in the town well at 
ily 2, 1917, whereas that of the outlet o 
c Lakes is about 3,300 feet. The diff ' 
ween the two points, 16½ miles apart, 
average slope is 32.5 feet to the mile. , 

vater contours of this section on plate 1 
•le from Hazelton toward Blue Lakes has 
rn feet to the mile, which in 16½ miles w 
,u t 206 feet less than the total difference 
· table at Hazelton and that at Blue .. 
table of 206 feet is probably concentra 

springs. The springs are about 160 · 
iver and about three-quarters of a mil 

1 fall from the spring outlet to the rivor 
ground-water cascade of which Blue L 

ues on this gradient it would thus exten 
··ly or northeasterly direction before i 

flow, which is moving westward under 
River. 

OISCHARGE IN SECOND . FEET OF NORTH SIDE CANAL AT H~tO •. . - . ....-. 

STOR AGE IN WILSON LAKE IN ACRE•fEET 

~· 

DISCHARGE IN SECOllD • FEET Of BLUE LAl<ES OUT LET 

,1. t:AR 
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'dence or the relatively rapid -rato of ground-water 
D is afforded by the fact that the ground-water con

than 600,000 acre-feet annually from the North 
ear each year a.s underground run-off without causing 
e in the water table under the project. The average 

on in the water table amounts to about 6 feet, resulting 
' m irrigation water, but each year the water surface 
'urns to practically its former level, which is several 
ow the ground surface. 

of Clear Lake outlet, the only spring beside Blue 
or which daily records are available, is shown by plate 

· tions recorded at the Clear Lake gage do not afford 
ating the rate of flow, because the irrigated area that 
e water that emerges at this point extends for ma.ny 

t and is not localized enough to indicate the source of 
· r. The low flow of this spring in 1919 was caused by a 
supply for irrigation, but the failure of the spring to 

'1920 as it was in 1917 and 1918 is probably due to the 
of the Jerome Reservoir in the fall of 1919, part of the 
m that reservoir evidently having contributed to the 

Lake. 
U!'l'DI.PFERENTIATED BASALT 

oportion or the £lows throughout the Snake River Pio.in 
e early Pleistocene group, but in many areas these n.re 
oncealed beneath later deposits, and in others it is im• 
th the available data, to distinguish definitely between 
ups. In the Mud Lake region, and to some extent else• 
·.·lations to glacial and other deposits and the degree of 
'show that most of the flows in the vicinity of the present 
elusive or those grouped e.s Recent black lava) are as 

' te Pleistocene, n.nd some e.re possibly Recent. Along the 
between the Minidoka Dam and King Hill the flows 

;,Wldifferentie.ted basalt" on pln.tes 4 and 5 are older thnn 
.~ ne flows described individually. Upstream from the 
, am the base.It thus grouped includes flows both younger 
lhe.n those downstream. 

'·' toccn o flows in general nrc readily distinguished from the 
ts by their compnrative freshness . In most outcrops of 

e basalt weathering has penetrated less than an inch. 
t is commonly gray to black, fine-grained, and vesicular 7 

any exposures has small feldspar and olivine phonocrysts 
the unaided eye. Most of the flows are pahoehoe, where11.s 

I the Recent black In vas are aa. One of the few nn. flows in 
,.ea overlies the American Fnlls lake beds north of American 

:and !1 11 1<1 h r•lnr1 " <: 1 n 11 1" In t,l\r Pll'istoccnc flows. Snmples of 
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drill cuttings ta.ken a.t intervnJs of I . 
dry hole north of Minidok to .s feet in the 
th a., were exa.nuncd b 'tJ • 

e results given below. Drillers' lo Y .u. T. 
the region show broadly similar va. . t?8 o: other Wells 

no. ions in the charac . 

Log of Yarnell ~l, north of Minidoka 

Soll cowlsUoa or 1 
.Blue bualt red .- and wlod·hloWD quart& sand 

z.c!:1:it.~~-~-~ ~!n~~rdg:.~.~1.:1~~-~~~:~:~~~iniilioie~n·Ctici1a·mo·1er·· 
Blu~hualtllo riii .. ······-····· .... ......... ' most a reet .; ~m,~~=i°:-~orcililvliiiaiiiiiei<iiw:··;;11.·u.;;..;.;.;;.- ·::::::::::::: 
Loes11oll, baited red ve:i cular lava........... .--~oatlLlld lower. 
Reddlab-broWD basali;'cii···r-······-··········- ••••• ••...• •• .•••••••••• 

D~bI!1tee~~ ~~:e,.~i: o~r~ol~~t/:i,tolse=e& dense .tii.iaiia.ic.j;ii't~: 
. mat17 locniaaea Jn d •e:i l'CI ar rock at 88 to D4 (Ntt N ....... ..... . 
W(Dd•blowo IOU eoseat P&rt of llow, Which t, at 118 ieet UD'lber O( ollvioi·cniiii" 
Blue basalt coowiiinC.imaii......... ....... .... . ••.......•.........• 
Wlod·bloWD IOU___ IUIIOUDt or 0Uvf11e aiiiieiiiaieiy·deOH···t" ..••.... :::: 
Ollvl111 bauJt ............................. .. I 110 reot •• 
Wiod-bloWD ,,i,jj'·································=:::··························=::: 
ii~~;!>i!i:,~i;wiiii· • .,;iiriaiiiioii;inediaco1~~;:;.~=ii~G;i:::::::::::::: 
Reddish ,..fcular ollv!zi t>asai'"········ ···· ······ -- ·· -·······-· Wl11d·blowo IIDIL O t ucept ror deose roclc at.173 feet ............. .. ..... . 
01"17-blue ba. .. 1c, ·w1ii1o·uv1ie"aiiii ci .... t.iib. ·-········· .. ... ······•·········· ··•• :::-:r ~o~ ~:'joet, .u 107 feet::! ~cu.= ~i:~0~~\~-~~a1·aiiFlie"iii.· 
Oll•bie basalt wfth 1 ----·!ir················· Ir 10c•, lodlea. 
Wlod-blown MDd • • ~~-=-~- l D Ve!IC'Ular band at top 111fixittoni:····· ·· ···········• 
Blue b&Salt, extnmely dense·i --f ........ . ........ _, _ . .... . . . ........ .. . 

bottom O( tba DOIi' bol Dot q~tt:f._':_ 15 b(oel t; evldeDtlyiicittomoiho·ljj b ... ..... . . 
....,gg t.................. near the .................. 

. I 

. This well if continu d d . .-
drilled to d! e eeper, Wlll encounter water 

iscover gold ore which f , 
bedded with the ha.snits as th drill' obc~urse, does not; 

I di · d e er elieved Bo: p~ u:l 'tiws a.re c~m~only ~O to 75 {e;t thick, b 
a.brupUy inc~ease a. plreetxihstingl drainage channel its t.hi. 

· n e ear y lavas exp d · h 
canyon beyond the Minidoka. D ~se ~ t e ,. 
such fills a.re relatively small ;: !oca.l thicke~mgs res . 
flows exposed in thi . . . ·. ggrega.te thickness 
a well 1 050 feet dee; '7:n~y«:s fiOO feet. Northwest of S 
cene Tu L . di e reach rock recognizable as 
Moo~ N t· a.1 lowMPark, a short d.istance south of the 0ra.· 

a. iona onument a w U 
before reaching the old ill'' . 1 e penetrated 918 feet 
f er s c1c a.vs. It is b bl h t o the central pa.rt of th S k ·. pro a e t a 

aggregate fuUy 1 000 f t ~ tnl~ ·kne River Plain the Pleis 
, ee m uc · ess. 

HDDaNuu BB.OS ur TKJI LAV A 

pl Loess and cla.y are intercalated in the Pleistocene flows , 

ca.:~~~ :~ ::ea.rSTrakil RS~rings, there is also some gra.v~l. 
na e Iver these m t . l ·a11 

near the new Twin Fa.Us b . d n ena .s are espec1 y 
where thin as c rt ge. The sedunentary beds 

ompared to the bnsn.lt,, ~omo nrc thir.k eo . 
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- 9 of quiescence of considerable length between 
. .. e products of any single eruption covered only a. small 

ti.in, o.nd meanwhile soil accumulation continued undis
;iiere. The thickness of an individual loess bed depends 
ea.mess to a. source of supply tha.n on the time interval 
'tions. For example, only a. short distance west of the 

a extensive outcrops of incoherent lake beds ha.ve long 
to the wind. During the time required to accumulate 
on lava in this vicinity only an inch or two will prob

"ted on the be.salt 50 miles to the northeo.st. In spite 
tors of this sort it appears to be broo.dly true tba.t the 

· onnity of cover of loess soil on a given area of ha.salt 
f the age of the flows. On this be.sis it is postulated, for 
i ,the basalt south of the river nee.r Twin Falls, which is 

here covered by deep soil, is materially older than that 
'river in the ea.me locality, where numerous areas of 
' d and most of the soil is comparatively thin. 

masses of sedimentary material, so thick or oxten
ey can be separately mapped, a.re associated with the 

. ._flows. Each of these masses that he.s so fa.r been recog
.bed on succeeding pages. 

:tmTOCIN'B 1'011.KATIONS ABOVB TBB CAW'YOl'l OF Sl'l'All llIVD 

LAVA FILLS 

·erous displacements of the Snake River and its tributaries 
ws have caused it to ag.grade behind the dams thus caused, 
· · through these dams, and to build a.ccumula.tions of 
ort distances beyond them. The local f ormu.tions dis

-', along the present canyon of the river and described 
· ~65-84) have all resulted more or less directly from such 
~ 

I. 

e River before displacement by the Sand Springs b~t, 
J!le, was flowing in a. bn.saltic canyon 500 feet deep with 

tical walls. The inflowing lava was pahoehoe basalt tha.t 
t volume from a cone on the north side of the river. 

, .'bad first spread laterally on the plain above, but when 
t reached the north rim and cascaded into the canyon it 

~y built up a. lavo: delta. The sudden change in grade of 
ice on which the lava flowed a.ccelerated the draining of the 
Ube leading from the vent and tended to make this the 
' · Thus, from the time the lava began co.sea.ding into 

.:on the flow tended to cease spreading laterally, and most 
ya flowed toward the canyon. 
Ugh canyon lava fills in this area a.re impressive because of 

. gtb and t hi r.knoss tlicy do not ordinarily represent greater 

r i 
I , ti t I . . 
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out-pourings than occurred elsewhere on the plain. , e con~a.ct w~s available for the disruption of the lava.. As the-
V-shaped lave. fills were formed. ydr1J.ulic gradient of the water moving through the lava de.rn wos 

As some of these lava fills are 50 miles long and 300 to 500 feet 1obably somewhnt steepened by the damming effect of the debris 
thick, it is obvious that they must h11,ve retained much heat. Iler' ~used by t~e st~am , explosions at the downstream margin and by 
as elsewhere 48 this was doubtless accomplished by movement of u.i11 le progress~ve WI~emng of the doi:1, .the water table in the lava dam 
lavas through tub~ .of its own construction. beneath an insulaf.int ay have risen sun~lte.neously with the accumuln.tion and cooling 
crust. In all loco.lit1es where the Snake River was displaced , ~e lava, 80 that it may have been fairly close to the bot lava at 

flow filled the canyon at tho original point of entry and then beca. tunes. 
of topographic control spread along it, chiefly but not exclusively .,Because of the narrowness of the canyon, the newly created lake 
d~wnstream. The _lave. rarely extends more than a fraction of .a~. lad smnll storage capacity, hence it may have overflowed even while 
mile on the south side of the canyon, except where it fills tributafy~ . 8 eruption was in progress, unless leakage through the dam with the 
valleys owing to the easier escape down the canyon. :,'1 · · ded effr.ct .0 f steam explosion was sufficient to dissipate the inflow. 

In all places studied io detail the lava had completely oblitera.~1 ese agencies, howe~er, could not have sufficed to dispose of the 
the preexisting canyon for several miles. Then it bad become co · ·· 1 ow of so large a_ nve~ I\S the Snake during prolonged eruptions. 
fined between the walls of the canyon for a few miles and stopp • fact, a dam 50 miles wide aod only a tnile across would. be entirely 
The Sand Springs flow, for example, obliterated the Snake Riv erent from any known engineering structure. As the dam wa.s 
Canyon for 50 miles downstream beyond its point of entry and stop · ea.hie, the seepage, instead of following a few well-defined 
10 miles farther down. The ends of the :flows are not now expv_· .. ._,_,. vices, must have built up a water table with a fairly uniform. 
except where they are cut through by the Snake River. They are ope from the surface of the impounded lake to the toe of the dam~ 
generally about 20 feet high, or the same height as if the flow hnd•'l _At the mome~t of overflow the great volume of water in the Snaic6 

spread out on the plains, even though the lava fill upstream may be'{ iver was sufficient Lo es~a~lish a course along the southern margin 
500 feet thick. 1- f the new lava flow until it reached the point where the lava no 

During such an accumulation of lava in tbe canyon, especially in :.onger filled the canyon. At this point the water tumbled back into, 
the early phases of an eruption, the margin of a. flow advancing · ~ts for~er course and formed a cascade on the surface of the lava. 
upstrea1? Wtl.S continually entering ponded waters and producing'. \fill until the e~d ~f the flow was reached, where it a.gain returned to, 
local stenm explosions. One such explosion is definitely known to ' th,ormal gr~d~ m its ~~ele.va channel. The river was influenced by 
have formed a cinder and ash cone more than 200 feet high. Mosl . : pograp_hic ll'regularities near the margin of the lava and at some
of the products of these explosions were later buried·by the sediment& t laces_ did not follow that margin ver:1 closely. For example, it. 
deposited behind the lava dam; hence they nre seldom found. ,." . tablished a course half a mile to 5 miles south of the Sand Springs 

It is not unusual to find le.Ya several miles upstream from t 1 Va ~ fr~m the lake it created near Durley to Shoshone FnUs. 
point where the flow entered the canyon. The downstream o.dvan · ere it again retlll'ned to the edge of the lava, which it followed to 
of such a flow was accompanied by many activities and chang 0° F~lls Creek and then reentered its former canyon. 
The following hypothesis is offered to account for the pillow lava and. On the irregular surface of th.e lnva fill the river took 11 meandering 
glassy brecciated pe.boehoe at the base of' the lava fills. 49 Where the' ,urse that soon became established. A.s the downcutt.ing proceeded 
stream bed was underlain by saturated gravel or other permeab nants of the fill were left first on one side of the river channel 
materials the lava that flowed over such wet ground was comminu · , d then on the other as detached benc.hes. While the new channel 
or brecciated by sten.m explosions. This extremely permeable phase being established tliere wn.s doubtless considerable leaknge into, 
of the pahoehoe made the dam start leaking n.t the outset. The leak· . e lava. In at leost ooe -place this leakage was sufficient to give 
age was continually available for minor explosions and for the foI'Ill"' to large springs at the toe of the dnm. 
tion of pillow lava nt the downstream mnrgin . To n. less extent tht .When the Snake River wns displaced by lava flows and hnd to.ken 
so.me permeable material is found at the contact of the lava with th• new course it faced the grCtJ.t tnsk of draining the lakes so formed 
canyon wall, apparently because steam rising in most plnces along d of ~esuming its former gmde. While the outlets of the lakes 

"S!.,..rao, Ei . T ., OeolotllY end water rttSOllrOM of lhe mldrlle D~scbult.S Rlnr basin, Orec,: U . 8. OIIIL ,(here bemg cut '10Wn the debris CO.rried by the river WaS settling in 
sur,•ey waLer-Sui;ply Paper 1131, pp. 14~140, 1uJ1. 'u, 6 quiet wntors behind tho ln.vn. dnms. In some of the lnkcs this 

,, ~ ""'"'· n T , Ori~lo M lha IA•~· sprio~· Aod (bofc alcov'* ~long !ho Sonka fil•er lo southern Id,l)O: Process of scd imcn to.tio11 wn.s rnOl'f" 1·n rid thn n the C\ltting, so that the 
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lakes filled with silt before the outlets were appreciably redu 
Io others, where the new course wo.s in relatively weak lake beds ' 
one abutment of the newly formed lava dam was in lake beds 
the outlet was reduced so rapidly that there wa.s time for only a 
veneer of gravel to form in the lake bottom. Thus, the texture 
the lake sediments would be dependent in some measure upon 
size of the lake and the weakness of the dam. 

While a lava-dammed lake was being filled with sediment and i 
outlet lowered, the Snake River actively aggraded its bed at the 
of the dam. The river cascading down the dam with e. gradient· 
some places as much as 150 feet to the mile, loosened huge blocks, 
lava and rolled them to the toe, where the sudden B11.ttea.ing of 
grade made them drop. The jointing in be.salt permitted re 
plucking, so that water-worn boulders 5 to 12 feet in diameter 
common. During the early stages the debris accumulated rapi 
enough to form a steep fo.n overlapping the toe of the dam and e 
ing a mile or more downstream. With tbe flattening of its 
and the subsequent reduction in quantity of debris supplied, , 
river ceo.sed to build its fan and began to destroy it. The dee 
velocity of the river at this stage permitted only the smaller ma.tezut,: 
be removed, and the large boulders are left tlS a residual concentri 
much like that seen at hydraulic placer mines. SpectacuJ3r grou 
of boulders formed in this way can be seen in Hagerman Valley 
nenr King Hill. They resemble the coarsest of moro.inal deposi 
The e Uuvial !o.n near King Hill was only pa.rtty reworked by 
river and now forms steeply sloping alluvial terraces thet bord 
the river. Boulder deposits of this type served as valuable fi. 
criteria in determining the location and number of the places wh . 
the Snake River bad been ousted from its channel by lava. Such gro 
of boulders occur at the mouth of Rock Creek in connection wi 
the lava. dam et American F11.lls, nnd there are several sinill 
ot'currences in Hagerman Vo.lley (pl. 12, A) and near King Hill. ; 

Where a lava. fill, such e.s those described above, has been le.rg 
removed through ree.xcavation of the canyon, its former presence 
commonly recorded by benches composed of residual me.sses of 
fill clinging ,to the canyon walls. Similar top?graphic fo~, howe , 
can be produced in other ways. Where ~ se~es of ~ent1ally flat 
of different degrees of resistance to erosion IS cut mto by a stream 
bench of somewhat similar appearance commonly results. Where 
ca.nyon of the Snake River is cut in basalt alone, the flows are of 
nearly equal resistance that only a. single conspicuous ex~ple of 
type of bench was noted. This bench c~mmences ne.ar Milner. D 
where it is so small as to be hardly not1cee.ble. It o1ncreases 1n 
in a short distance downstream, and between Murtaugh and Sho~ 
Falls is a conspicuous topographic fonture on both sides of the nv 
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pl. 9.) The part of this bench abovo Shoshone Falls lacks the 
0wy surface commonly characteristic of a youthful intra.canyon 
; Good exposures nee.r Twin Falls seem to show that the bench 
· {ormed because of the resistance of e. massive layer of basalt at 

· e when a temporary base level was established by the resistant 
esite now exposed at Shoshone Falls. Benches of this kind can be 
· guished from remnants of intracanyon fills by the absence of 
:unconformity at the junction of bench and canyon wall. 

CEDAR DOTTB BASALT 

. secs. 22, 23, 26, and 27, T. 8 S., R. 29 E., there are two buttes. 
of them known o.s ucedar Butte'' (pl. 6), which are former vents 
large basaltic dome. Like most of the great lava producers of the 
·e River Plain both of them lack well-formed craters. The basalt 
d southward from the cones as massive pahoehoe, with lesser 

unts of aa. The lava is -an aphanitic blue basalt containing 
ocrysts of fresh green olivine as much as 3 millimeters in diameter. 
e ea.stern knob of the northern butte there a.re a few cinders. 

'or to the eruption of the Cedar Butte basalt, the Snake River 
' pied a course roughly parallel to the present one but a. few miles 
. of it, between a point near Blackfoot a.nd the mouth of the 
t River. The Cedar Butte eruption filled at toe.st 20 miles of this 
nel, damming the river and forming a lake about 40 miles long 

i!} 12 miles wide, which extended from Massacre Rocks nearly to 
kfoot (pl. 4). 

AMERIOAN FALLS LAll:ll J!!lD9 

· imentary beds.-Along the Snake River from Springfield nearly 
assacre Rocks stretches a series of yellowish-white to buff lake 

, which are regarded as produced by sedimentation be.ck of the 
, ' described above. (See pls. 4, 6.) They form steep bluffs about 

feet high along the north bank of the river from the American 
Dam to the Narrows, a distance of about 5 miles. They consist 

'Ven-bedded, partly consolidated silt, clay, and sand, with local 
ly lenses near the top and a 6-foot bed of laminated basic tuff 
eet below the top of the series southwest of American Falls. 
.e parts of them have been removed by erosion from the south 

of the Snake River below the dam, Along the north. side of 
erican Falls Reservoir just at the shore line, or about 100 feet 
w the highest deposits of the lake, ha.so.it is interstratified with 
,sedimentary beds. 
' though the precise stratigraphic relations between the tuff and 
. t were not established because of the lack of 11.dequa.te topographic 

and the distance between their outcrops, it seems likely that the 
' resulted from explosions caused by the basalt entering water. 

: i 
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The absence of tuff cones in the adjacent area supports the idea o( nes of Ekphas sp., of Pleistocene age, probably late Pleistocene. 
local origin . ' ese beds rest on the eroded and deformed Engle Rock tuff and 

Near the junction of the Low Line and Bigh Line canals on · assn.ere volcanics and are unconformable on some of the basalt of 
Aberdeen-Springfield project large baso.lt blocks lie scattered over · e plains. In a general way they resemble the Hagerman lake beds 
surface of the lake beds 100 feet or more from their parent outc - their lithology and undisturbed condition, but their shore line is 
These blocks were presumably plucked from the basalt along 500 feet above sea level, or about 1,050 foet high.er than that of the 
shore of the ancient American Fe.Us lake e.nd rafted awe.yon ice e ngerman beds. 
The altitude of this place of plucking is 4,450 feet, which tends The American Falls lake beds are generally so fine grained e.s to be 
establish the altitude of the shore line of the ancient lake. In 80 r water bearers, but in the vicinity of the reservoir the more 
plnces a definite shore line exists near the High Line canal of dy members carry sufficient water for domestic use. 
Springfield~Aberdeen project, but in others the lake beds grade im · 1 Basalt member.-Gibson Butte rises several hundred feet above the 
ceptibly into the loess covering the basalt of the plains. A · ake River in sec. 32, T. 3 S., R. 32 E ., and is among the largest a.nd 
178 feet deep in sec. 7, T . 4 S., R. 31 E ., did not penetrate any ost prominent basalt domes on the Snake River Plain . Its surface 
menta.ry beds, hence the lake did not extend this fa.r to the north ·· heavily veneered with loess, but the character of the butte is shown 
The exposure of the sedimentary rocks farthest downstream is y a few small outcrops of scoriaceous apha.nitic gray basalt and a 
sec. 9, T . 8 S. , R. 30 E., about 2½ Itliles above the point where roo.d, shallow crater on its summit. 
Cedar Butte basalt crosses the present canyon of the Snake River Young alluvium mantles the south and west sides of the butte, but 
Mo.ssacre Rocks. Remnants of the basalt crop out about 170 { n the southeast and east it abuts against the ancient alluvium of the 
a.hove the river on both sides a. quarter of a mile below this poinf Gibson terrace, which corresponds to the upper part of the .American 

The completion of the American Falls Reservoir has caused i )a.lls lake beds. Across the Snake River and practically at the foot 
submergence of the lower pa.rt of the lake beds upstream from Am~ Tof the butte occurs a basalt .flow whose sparse soil cover indicates 
cn.n Fal1s, but wave action has undermined the banks, e~-posing tJ» •youth. This condition and the fact that it seems to have come from 
upper beds. From American Falls to the mouth of the Portne ' the north indicates that it had no connection with the eruptions from 
River, along the southeast side of the reservoir, the top layer becom 1Gibson Butte. Farther downstream much basalt is definitely inter
progressively coarser and grades from fine sho~sized gravel throu ' calo.ted with the American Falls lake beds. Other patches of basal t 
all sizes to huge boulders near the mouth of the Portneuf River similar in character and stratigraphic position extend ns for down
Red and white quartzite grnvel predominates, suggesting that most stream as American Falls. The most southwesterly of these outcrops 
the gravel was derived from the Portneuf and adjacent tribu differs from the rest in that it contains tiny phenocrysts of olivine. 
streams rather than from the Snake River. From the Portneuf Ri Although this difference by itseU does not prove tba.t this basalt had 
around the bead of the reservoir to a point south of Springfield yo a different origin from the rest, such nn assumption is strengthened by 
gravel at or slightly above the reservoir level obscures the lake b the fact that there is some evidence that the bo.sn.lt fills a depression 
i! they are present. The upper surface of the lake beds on the sou cut. in the lake beds instead of being merely intercalated in tbem. 
side of the Snake River, with its veneer of later gravel, corresponds So Iar as can be judged, the basaltic member lies at an average 
the Gibson terrace described by Mansfield .60 depth of 100 feet below the top of tho lake beds. The basalt thickens 

A flowing well in the center of sec. 15, T . 4 S., R . 32 E., is repor northeastward toward Gibson Butte, with corresponding thinning of 
by the driller to have encountered 265 feet of clay and silt with so the overlying sediments suggesting that Gibson Butte is the source of 
beds of colored grnvel. A 36-inch log of redwood was drilled throu this lava. Near the old shore line the basalt is only l to 10 feet thick 
nt 190 feet . One piece of bone, too small to be identified, was fo and locall.Y has the characteristics of lava that flowed under water. 
in the lake beds. It was not fossilized like those from tbe Ho.germ As much of the bnsalt docs not have these cbnrnctcristics, the l1tlce 
lake beds. Leo Lee, of Aberdeen, obtained several bones and tee rnoy he.ve been shallow at the time of eruption. 
which he states were removed from these beds during the excavati The basalt wo.s, at least in po.rt, buried under lake beds and alluvium 
of the west abutment of the American Falls Dam. They have at the time the lake was tapped by the Snake River, o.nd therefore it 
identified by J. W. Gidley, of the Smithsonian Institution, as · hod no effect on the original position of the channel cut by the river. 

., MRnsnel<I . o ll .• OeoJ!Tnph y , geology, no,\ minerRI rcsour= of the Fort B&II l adlon Reser• 
J, t •. , ll ~ r. ... ,. ~qr ~- ,~ n,.u ; i:\ f'(l i,;. n. l9'20 

'l'he- river started to cut down along the north shore of the Conner lake, 
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