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Boise Map Sheet, Idaho: Scale= 1:100,000 
Elevations in feet with respect to sea level 

Contour Interval = 100 feet (contours dashed where uncertain tor lack or comrot wells) 

Doty '79 0 = deep water ·well used for control, giving name of owner listed on 
driller's log, and date of con1pletion. 

Oroco Oil and Gas 
Cleveland #I 
(T.D. 4038 ft) -Q-

= deep petroleum or geothennal exploration well, giving operator, lease 
name, and total depth 

w' = edge of sedimentary basin 

approximate trace where contact is at the surface (i.e. the contact 
between the fluvial-deltaic section and the underlying mudstone 
skylights in the Snake River Canyon) 

lritroduclion 

The mos( important hydrogeologic facie, boundary rcrngnized in 
the western plain is the comact of the nuvial deltaic section 
overlyi11g a thick sectmn ofprodelrn and deep-lake mud facies that 
flll~ the 1'.·estern plain. !t !\ recogni,:ed in n·cry explorntion well 

west of 116° :io· E deeper 1l1an 2000 feet (hgure I). Fe"' or perfiaps 
no w.iter supply wells have (.lrilled through tfic con!act in thb area, as 
adequate tran~missiv1t} u,ually occur~ within the fiN 500 to I :mo 
feC"t. !:a~l Df of I l 6° 30'E the mudstone f ac1es becomes increasingly 
rnore ,and hearing. Furthermore, the- northea<;t marg111 of the ba,in 
ha, c1pparenrly uplifted, or i5 le5~ ~ompacted - 10 that the rnntact 
likely ,lopt:<, upwmri to the ea~t and grade, ea1twan.J i11to an 
~ro~mnal unconforrmty a, ,ugge,ted hy Squire~ and other ( 1992. p. 
29). Although an angular di~rnrdance of a few degrees may occur at 
the unconform;ly. it has not heen recogni1ed in "'dis. In man~ area~ 
1here may he no rfocordat1ce, but I believe study may show course 
sediments o\·er fine deeper water facies a, an i11dicator. 
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feet/~econd for all of the data. A veloc-ify of 70()() ft/second used for 
static couection, in processing by Chevron and Lariat worked for 
low resolt1lion data. hut i, mcorred and too hif!h a ,·alue. Chevron 
u.,ed n 2500 fool datum. and Lariat a :!JOO foot dmtm1. l was ahle to 
tie the lines h)' adding 50 mill1,econrls time to the Lariat dnta. 
Proces,1n!! piirn.meters of tht: Anschutz and Champlin data arc 
unknm~n. hut were ;ati1fac1orily tit:d to Chevron data by adding a 
comrnm to the refkctinn timc. 

The water well loca?inn, posted ,.m map are tlHJ\c in nus~ 
.sections prepared by Beukelman (1997) and Hold ( 1997) for 1his 
projel·t. Few ii an) of the,e water "'"ells p<cnetrated th~ conlacl 
heeause dnller.1 seldum continue through mure lhan HIU ICet of 
mu,htone, 1f th~y can make a "'ell m the pre1·iou1ly drilled -1ectim1. 
Howe, non the rnarg1ns of the plain, 11 appears ~()me wells pcnetrafe 
!he contact. 

20km 

·, 
... , 

' 
' 

Boi~e Arca E 

21100' 

0 

-2000' 

______ j -4000 

Figure J, Ea,t -we,t cross-,ection of the •ve~tcrn Snake River Plain showing configur.ition of .strata rnterpretcd from ,chrnic 
rclkctions (Chevron Seismic I.inc IB-2 and Linal Exploration SeismJC Line BB2l and ,howing location of sand aquifer 

sv~tcm, identified hy geophy~Kal Jogs of deep wells. Resis1ivity logs are shown for 4 wclb. Excursions on log trace to the 
ri-gh1 indicate, ~and a4u1fers, and low resi,1ivi1y values to the le't indicates cl.1yey muds of lov.· permeahility. Vertical Scale is 
greatly exaggerated, so that tht: inchnation of strata is 111eimectly ,hown u~ being ~teep, w/1creas in reality the inclination from 
horiwnt~l (dip of strata) is everywhere less than 6 degrees. 

Data used for structure contours 
The electric log, from deep petruleum and gcotherrn_al wells 

clearly ,how the ,,ertical facie, changt: from a predom111a.nt!y 
m1.1dstnne section upward to ~a11ds of river dc!ta< and n1.1vml syslem, 
(Wm,d, 1994). The contact Gm be reliahly picktd from the 
geophysirnl logs of 9 deep wells on tht: Roi<e I :100.()(ll>_<heet ,md at 
elev 1635 fret in the Rube Bolles #1 wdl near Payette (illustrated on 
the Oi1tano cross sectmn by Beukelman ( 1997)). The key lo 
idc ntification of the contact i, the subtle upward coarsen mg of the 
mud<;tunc, arid then au abrupt chn11ge tu ,and, features shown by 
Wood ( ]997) to be characteri,tic of the pro-delta fac1e, .. The contact 
can be identified from the clinoform character of seim11c reflections 
of the prodelta fac1es using high-re~olu1ion sci,rnic profiling; 
however, only parts of Chevron !B-2. and lnternmuntam Gas Corp. 
seisrniL· data have been processed to resolve the ,halluw sect1l10 
(shallower than 1200 feet). Lo11g off,et ,ci,mic spreads on all but 

the J11k:rmoulllain Gas data I published by Wood( 1994)Jprcclmle 
resolution of 1 he section ,hallowcr than I 00() feet. 

Jt i, rcu.,onable to assume that th(" comact conform, with seismic 
rdledions, but on mo<t line, it oCCLtrs too ,hallow to be resolved. 
On the other f'he~ron lines, the Champlin. Anscl1utL, and Lanat 
Exploration data the shnllowe,t reflectiom have_bccn interpreted, 
aml their configuration extrapolated upward t~ l1~ lo the depths of '.~e 
crn1!ac! in the well, (known as co11strucllo11 ul a phantom honzon 
in ~eismic intei-pretarion methodology). Sei,rrnc times to the 
""pha11tom horizon"' repre,eming the muds1u11e comae\ were 
converted 10 <lcpth using a velocity of 6.000 ket/,;ewnd. This 
velocity is ba,ed upon the only reliable aonic lug~ !or the :hallow. 
,ection i11 the bit,in: the Higgcn,on Well. 4 rmle, west ol Mend1an 
~nd thE' Highl~nd L & L well 5 mile, north uf Parma. Sonic log of 
the Highland L & L (the water saturnterl ,ection below 300 feel) 
indicate-'> a velucity of 'i830 ft/,ec for ,ediment1 in the upper 1000 
feet. The I liggen,on sonic log indicate~_a 1-clocny_ al 610() 
reel/second for the upper I 000 feet - so II wa, decided to Lise f'i()()(l 

The monitoring: well in the Canyon County Pickles Huttc Landfill 
IPB-2) cored through the contact al elevation 25.JO (Hold, 1997, , 
Profile H) Exposures along the Snake River Can}On southc.1,1 o! 
Mar,mg and the ,ec1iuns de,cnbe<l by Re:-penning_ant.l _others ( 199.'i) 
indicate tha1 tlie contact i, expmet.l m the canyon m this area On The 
north11e,t ,ide uf the plain, along Willow Creek, about 4 1rnles north 
of Srnr. the Little Cattle Cornp,my wdl drilled imo 50 feet of 
mudstone al elevation 2050 feet. Three miles to the northw~it, the 
Land well drilled 350 feet of "blue-gray clay" below elevation 2340 

feet. 
Structure contour.; north of 43°45' (i.e. Parma - New Plymouth 

area) are b,1,;ed upon 4 widely ,paced wells and arc ~ot control~cd hy 
,eism1c data. lJonat1on of three proprietor:, seic;irnc lme, covenng 
;hat area have been requested from Amoco 1-'roduclion Company 
(Oen~er and llou,ton "ffices), but at the lime of writmg the request 
has not been acted upon. . 

Little informatinn i> available on the elev;,(ion of the contact rn 
the Murphy quadrangle and Mollll!alll Home ~rca of the Tr_ea,ure 
Vallev H\drulugic Project. /1..Juch of the area 1, covered wllh 
Quaterna~\ ba,al! (\\'nod. 1997c) and there "re few deep wells. 
Therefore 'a nmp was not produced for the mu<ls1one contact m th al 
area. 1 have recc I ved sample part 1 ( to con sider for data p11reha,e ~ l 
of a PcttY-Ray (Halliburton) seismic line, run in 1982 bt:tween Mora 
and Bla:ks CrcC"k Reservoir. The seismic data indicate n 1h1ck 
,edimcntan sec11011, perhaps 7000 feet thil"k. dipping gently to the 
we,! _ nn<l .!ht: J~ta pos;1bly umld be purchased and repmce~oed tor 
111fornm1ion on the upper nq11ifer 1cdion. 

111 the deepest well (Mountain Horne Air l·orce Ba,e) the 
scdirnentJrv section between depth 535 ft and 1927 feet 1~ mo,l 
likell' the l;rn,trine ~ectiun (Lewi, and Stone. 1988). Lithology_wa, 
inco;i,istcntly logg:ed, but a cored ~ec\ion may still be availabl~ trom 
the LISGS for restudy The garnma log show, an ahrupt mcrease in 
counts at J 140 feet. which 1mght be the top uf the mudstonc, and 
part of the section wa, logged as calcareous clay a11d silt. rhat 
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garrnna -rn y u,111a,·1 wnu Id <:urrc·.,pond I cl an d<:', ·a, 1,)n "f I SS[) feet 
The Clllllllll dam 11 el 1, 6 mi lcs ,011t!ie a '1 ul· Or,· liard dn I led l'c·n~~th 
th<c (J11ate111,

0

1r: h;,,:ilr i11lo :;~() t'e,·t of ,and\ ,ediment d,l\1 n t,, 
el~v.1!mn 18~11 fret. hlll i, app;irc11tl: \till in the l'h11·i:tl scctk,11 The 
l lSAI· M1,~1le ,~ell :2 mile, northeast nf 01.:hard dnllcd l:'00 feel 
lhrough maten,Lls Jcscnb,:J nwotl~ a, sill and ~hak. l,u1 <,J.nd units 
l><:cur throu,:hout the: ~cction down in ek,at,on 21()() foet. 

E,po111res of the Glenn, Ferry Fo1 mnt1011 ,ilong thee Snake Rm~r 
Canyon ot lhe Murphy area have not been mapped in a deL!il 
adequak to identify fad~~ uni1,. hut mmt published descriptions arc 
of $andy ~cdimcnt,, wi!houl a clear houndary of a mudstone unit. 
Hydrogeologic Si~nificancc 

Tl1e sc·ct1011 of fluv1al-delt.1i~ f:icie., aho1·e Ilic ,nud~tonc contacl is 
typic~lly 800 to 1.~lXI leet thick. and contai11, !he major ,and crquifers 
fur water supplies frolll the western plain. Exception 1s in th,: Ccry of 
Boi.1e area, where .,orne of the deep wdl~ ,ire ,urely producing from 
below the t1nconformit;', from ,ands equivalent in ap.<c to tht: 
mudslone l"ac1cs. 

0th~, worker, huve si;:arehcd "'i!lmut con,inl'ing result, for 
meaningfol htholog1c buunddrie.,. and brnnd[y di~tributcd "'blue 
cl.1y·· unns within the fluvial·deltaic '>t:ction: I think it unlikely that 
,uch hroadly d1st11butcd un1t.1 of low p.,rmeabihty cx,st in lhe 
1e<:11011 Some mud~tone rincludinf! clay and ,iltl layer, can bt: 
traced within the fluvial-deltaic ,eumn for ,c,eral mdc,. but not 
regionally. lnsiead it is likely !hat over a b1oad region there 1.1 10111e 
vertrcal cnn1111uiw in the ,c.cr1on - although ,om.., local aquifer~ do 
contain l!nuwal ~·atcr chemistry ( Ed Squires, pc:rscmal 
comnrnnication) indicating some degree of local t~olatwn by 
nquitard.1. 

lndi,·alual lacu<;tnne muU,tone units can be many hundreds of fret 
thick, lo,·ally .1eparmed by 1hin fine 1and uni1,, probably of density­
tlow origrn. It i.1 unknown whe1her 1hese 1a11d units in some places 
up to 30 feet of thin irH<.:rbt:dt.led sand and mud arc local occurrences, 
or whe1her th<.:y extend for many mile~ The litholog} of the 

rnud,tonc ,arie, f, ·111 a calrnreoltl clay,1one to cbye; ,ilt and has 
low pn111eab1!1ty. I l1,11e u1ed the collecrin· lenn mud.<tnuc for 
the\e cli1ycy units because mo,t have a ruinor sand fraetion in 
addit,on tn dnminant clay and 1ilt Fifteen lahormory measurements 
of ,aiurnted hydraulic conducti,i1y of ,illy clay,ione a11d clay.1tone 
were 111at.lc for ,tudics of !he Piekle1 Butte landfill (Canyon County) 
and 1he C'Liy Bulle Landfill (Payette C:uunty} nod reported hJ 
Holliday Engineering ( 1993,l Tweh·e of the~e mea<u1emcri1s are 
rn'twee11 10 8 ro 3 ,;. 1(1·7 crn/s while lhc remainder varied from I u·• to 
I . 9 x I O '•emf<;; therefore a ,. :l] ue or the order of I ()"' c ml., ,ee rn< 

apprnprialt' for the upper part of the irnalst, >11e u 11i1. whKb is sure! y 
sever:tl mdl'rs of 111agn1lude l,rner 111,m 1110,t of the o,erlyin~ ll1Jl'Wl­
deliJ1c .,eu1on. 

Slrudural relief on the uppl•r mud5tone contact 
The comact 1, broadly downwarped toward rhe middle uf the 

we~tcrn Snake R1'"er bl!,111. bein)! aboL.1! t"lC\'ation 2.'iOO fee! on the 
margim. and aboul cle\ at ion 120() tcet ncnr the center of the ha,111, 
<ncn mile, no11h of C~ldwell. Another nonhwe.,t trending lo"w area 
i< between the c111es of Nl!nlpa and Caldwdl. v.here tile .,urface 1, 
,lightly helm1- I .lOO feel ele, ation Broad down warping to.,.·anJ the 
center of rile plain proh,1bly ha, a kdonic component, hut much of 
the relief within the center of the ha,in rnay be 011 aceount of 
compact1011 of Ulllkrly1ng <C"diments. rhc r~Jar1, ely high nose 
e>:.tendrng rrum the Meridian area lo the Sundanee Hunter-L111ning 
well. S rml~~ nonhv.e<;1 of Caldwell. i1 produced by L·ornpaction 
draping ov~r a s11b,urf"acc ,trnclur,,J high. ThJs ha, pruduee:-d rd1d 
from :wo I<> (,IMJ r;;et from the high lo rh~ ad1accnt low >1rco.a. 

!- .,u 11 ,ng doe, not ,ipp~a r tu ha vc '>lgni I 1,·amly afleoed I he ,urLile. 
/--';mlting with <li,;pbcement, less than l(kJ feet are uh,crved rn the 
mapping o• the Ten Mite gravel which overlie, the flu1·ial-deltaic 
'>t:ction i\Vnod and Anderson. 1981, p 30) Faultmgcannot be 
rL'\ol vcd on the ,,1,mic sccl1on, 011 a(:counl uf low re;olrnion of the 
data Both Hold ( 19971 and Reukehnan { 1997 J inferred fault> to 

explain ,hifo rn unn, they belicl'e to be com:lat1ve, but 
Ji,p!acement.1 are probably 5Jnall, and in ,omc ca~e, alterrrnli\~ 
explanation, (such as channel infilling J may account for tl1e slufts. 

Geological Significance of the nm'ial-deltaic I mudstone contact 
Tlii~ comp1la1wn of elt:vntion dnta 011 th,· lup cont ad ul· the 

niu U ,to11e 11111! ha 1 , 1 gni ficant I y advanced tJe t· •:Jnstandmg uf lhc 
lacm t rm,· sed1 rnenls uf the We\tern pin rn. Th,- (l\ t,rl yin g flu, 1al-
de lta 1c ,ectwn i, !!enerall1 regarded n, the Glenn, Ferr}· t-urmat1011 
which had pre,iou,ly been ~tudied only ,omheast ofGrand,ie\\, and 
,tlong the Snake River C'Jnyon east to !11,c Hagerman area and 
reported in many puhlicatiun, referenced 1n HJ--:. Mald<c ( 1991). My 
pre,em concept 1; that La'.(e lda!m began tn ol'ertlow into tbe 
cmce,1ral Hell, Canyon dr,11nage al the be~111,rn1g rif G/n1111 Far,­
rinw (\Vood, 1997a). Gradual downcun1ng of the new outlet cau1ed 
a more rapid progrJdation of dcltaic .,ed1111ent mto the ba1111 fnrmerly 
occt.tpied by deeper pan, of Lake Idaho - and thi., explain, the 
-wide,;pread ,·0111act hetwei;:n the decpw.iter mud,tone and llll\'rnl, 
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