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Granite CM.1Oft extends alOI_ the Clearwater l~lv.r

tro. about ~ to 6 8118. up.'",_ tro. the oonflueno8 ot the

Borth Tho.pson and Cleapvater H1"..... Tbe river Yal1ey la

'the I-ne.pal oanYon are., •• at the a.,lIp Cr••kdarulte, COIl

alsts of a wid., flat-bot.1Ied au"", "al1e7 ao4 arelail.ely

narrow, roughly ·V.shaped lnn.er "all.yln which the rlYer nov

tlows. The inner valley li•• on the extreme west 81de of the

ou'or val.ley and lUI.' been 0\&", ~. a deptb of about aoo ,t••,

below tbe outer vall.y floo.. As at th. Hemp Creek site, •

sed.lllent-1Dt111e4, basftl'.·cap·ped pr••,lao1al vallo, 11•• to

the east· of tbe pre.ent ri"... In 'h18 ana. I'll the Car.ll'0D

tberl"er tlov. .outhvard a' an .".rage Ir8.41811t ot about 30

tee' p.,. tll1e. var1•• oORs14erabl, 1n "14th, and ooftta1aa

••v.rals.all bedrook Islands. the laraa.' of tbe•• heine

locate. neal' 1t. ups'roaa end. The oanyot1,whtob tON8 the

10"1"1' put of tbe inne. valle, in thla ar'ea, eon81.ts of

nearly "er'lcal rock wallaranclna 1n hellO' troll a rev tee'

to a maxll1Wt otabou. 300 t •••_ the rl&bt vall 18 .enerally

80••,.,11at10w.1' than ~w let'_ Between. the ,••latl".l, low

oanyon .-1. and. 'tbe rl.• ot the 1n,001' valle, 011 the let, bank,

the IJIOundlurtaoe alol>•• a' an &V8rat;. ancl.ot about 11

dea~... and 1. broken In_era!' ••ntl, b, relatlyely n.arrow

.110.., benobe. and 'by irregular hillock. aAd ,ul11.. in 1t.

dovna'reaa ••ctlon (All P1S- 1). Abou' one-halt mile up.t....
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t ... ibe riyer island located near the beadot ~. eaJQ"oD,

't.be tlat oU'f'r valle, 1'1001" 11•• only atewt••' east of 'be

river aDd a ve..tlcal. 'basalt clift e,Xterds from 'hi,. floor

almost to tblt rlyer. fhi. elltt4eereasel 1n eleYattoll south

ward aiM it. south end. t • .thova 08 'l.u", 2. A blah vertlcal

ba8alt c11ft ooeur. relatlvel"D8$r tiM rlv.r at the too' of

tbe canyon (.)11 t.he 1..tt bank aad lover Yertloal basalt olltt.

ooeur aloft! the 1'1. ot the 1mler .al1ey east of and yell above

the canyon <.as F1C. 1). , ..11 ban.lt el1ttoccurl about 800

tee' e.st of and about 300 t ••t above the 1'1...1' a'bout 2,000 t ••t

upstr... fro. the toot of tile oaDYoD Oft tbe lett baDk. Abow

the canyon. '1'1. Oft ,tbe rllh' baak. tJ'Oll net;"J- 'the oent'ftotthe

11.,... rl.er i.Iud, southward to tbe toot of the cuu1101l. the

IroWld8urt'aoe 18 flat or 1'1••• veF/ 1.llt1)" westward to the

ba•• of the steep me1nwlt ..11", rook vall. The width of

'hi. tlator , ••tl, .loplq Irotmd I.M'1".117 1IleM•••• south"."',

and neal' the toot of ,he 0_",08 11 about one-quarter ml1.,,14••

IdESlli
!he dlstrl'butl,>ft ot bed,roek ntcropa 1n the leMnl

canroaaN. ,Is ahown on 'llures 1 aDd 2. fbe bedrock teraire

the cAn10n wall•.&Ad. rlver 1alaat. 1s .tmtlar to the IraD1te

aa.'Ic:ran041oJtl'••Z~"O.4fr,' the H••p Cr••k .t".. At Oranit.

CaAfOD the.. pook. are 111ft' butt in oolour. ._nerall, equl

.ranular. aDd aedlua '0 ....." eoar•• Ira1,.4. LoclJ,lythe7

coatalft dark IN7. parttall)' 41,••te4 lD,clu.loDI of .'allOrpno.e'

...1..8.'-17 rook.. 1 1'.1&\1••1, lar,. lDClu.loD 1s expo••••10"
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the east .14. of the illaDd Mar the b.ead ot the 08J.110D (ua

1'1,_ 2). 't... roeks are eut 'by Joints .eDerall)' .paoe. more

tbaa 1 too' apart aDd 100a117 coal.4 "'1 ii.anit. or cale1'••

Thr.....10 s.ts app••rto pH4_i,ll&tea a set strlk1D1llorth

10 fle,PH' eas' aDd 41pplq ....er'1••111 to 60 <lelft•• e.a', a

..t stl'1klQ1 ••at..".., aDd 41ppl111 about ...~ delft•• nor't4t and,

• let stl'1,klq eaat-vest and ClipP!DI about ..,. de'ft.1 sou.h.

I ....n t"nolles were .... by • 'bulldoze!' on tbel,e,r, inner

••11., wall aboYe and .ear ,be upstre"l1 end ottbe 061170. (...

,s.••. 1 and, 2>. aDd a ~••p road va,s oonstructed trom tbe Well.

aft' Par,k road about 1 .11. ea,' of tbe rlftz- down to ~ar tbe

ca"oll ria. ro'ul' et the treneb•• , and .ections ot the road

enoouateN4 Irani... Which va. expo••d to a maxi.. b.ellh' ot

about 300 t.et a'bove river 1...1 111 thla area. Much of the

rook ezpose. 1ll the tnDehe. aDd alonl tbe roa4 18 cu.' 'ttl'

88rrow ala, I011Ie-t111.. taults, aDd the rook 1s I•••all,.

hi,hlJ altered, IOt'_ aDd cruably. The bul1do.~ wal abl. to

cut well 1ato the lrantte vl'h little cl1ttloult, 1.....01

plao... Sll111a,r fault. aa4altered 1..8a1t..". vls1lJle al,onc

tbest••p caft)'onwal1a (uaP1,. 2) where, hove..r, the, Gould

not 'be 010M17 exud.D8f1 "tie t. the ,'••p••• of the o11tt••

The altoratloaot the crult. Mar '&1I1t.1••1ailer t. that

••ouat.red at tbe H••, Creek .1te aDd oona18,...1.D.l, of tbe

develop••' ot car_nat•• , 01&7 II1M"81_, &ad II1nor 110ft ox1d••

·aDd. chlorite. 1'1. talu. "Iultlaatroa the V8a~rlDl of 'hi.

altere4 rook OOOUl'8 looa11, .lena the 11lD••••11_,. wall above
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'be canronr1a.

!be basalt expo..' .,.'reUl.down.'re.., and above the

.earOD ria OR lhe lett baak 1., •• 1n other area. of the

Clearwater 'alley, tlat 11101 aDd. consiat. of a ••quell•• ot

"1.t1..1, tb1n flows ••para'*' bJ ••o~la"o\l. layel'8 100811,

eont.a1n1na open Cayltt8. t. ..ftral t ••t 111 dl...ter. St••,

talus slop•• capo... of ••Jd-a8l\11ar baa.lt block. to ' ..eral

t••, 1n dla••ter ooeur at. tbe 1»a.. of all 'he'Dalalt elilta 1.

\be area and 1-.41atel, up.'"" trora the 0aD101\ .. "17 1&1'1.

quantity of tbis talul occur....1..t1••11 near the rl'Mr. fhe

eoataat between the Ipan1'. and the oYe.111_ balalt 1••hovn

'ftr'1 approx1utell on 'leu'" 1 •.ad 2. The c.ontaet 'wal plotte4

t:roa the tev rock outcrop., the "<inolt expo." 1n the bul140Hr

treDebe. and alone tbe road, &DC! fro. tbe d1stribution of tine

Ihnlte talu••

tvoe.nerai1 Illbaurtaoe profile. thnUlh the oanrOIl

18 the Y101a.1\1 of tb ln up.'••" rl...er l8land are 1h0W'r1 OR

'leve 3. !be .hailo ot ,he Iranite 8xpo..4 alone the

roa« and 1n the trenobea aa4 the Nlatl...1y w14. 41.lrlbutloa

of tbe tlDe cranlt. '.1118 ontbe l.tt baak......, tbattbAt

OftrWrCle••011. aN "lattY.I, thlnoa tb11 1>aDk troll '\be

-D10B rl. at leas' up to tbe It•••1t talu. slope.. GeiD.rall,

olean, well .t:ratified, 1eea111 4en.a••a., .ra..el, aueI. aDd

.....,. 'bould.er)' ,ra.,.l 100.117 eOD'.iniac baa.lt trel_nte were

exposed 11'1 .... ot the 'Nnebe. aDd &,loB, tAe roe4.
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ae4rook 18 01,•••1, .,t.lbl. UDder 'be river, .ape.1all,.

11l the w14erpar'sot the oaDl'OA, indlcat1ac that 11t"1. or .DO

...0.80114at.4 8841.o:t. 0 ...11.-.4l'Ook &10Dl the Jti".r 111 tht•

• ,...Flve ••1am1c 11._ ",ere N.a alens tbe rllb\ bank on ,be

tlat U1d .en'lr 110p1.. IJ'Ouad abo.... aDd to thew••t of the

88D10ft rill <.aa Pl,a. 1 aad 2). thecle,th. to 'be4rook,.ool'C1e4

bl this work varied troll as ,..,to over 10 t••, 1n410.'lq 11l

.enen,l a veF1 le.tl. w,'wa"':rla. ot the be4rook surfa.e tOI'

at l ••st ••"e.al huadM4.ot t ••, in ttll. area <aa Sec...,lou

A-A' aDd a-I" , F1.. ). A r.w exposure. of the .8dl,.eat.

onl'l,1., bedrook aloDltherl,.bt bank IUSI.at tbat the, are,

I1alD17 ••mA. ·aDd Irave1••
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The datl.tt. 18 located on tbe CleaN.,ter 'R.i,.,.er 2t
.fl•• up.'rea. fft)lIlta oonflueDoe wlth t.be North 'thompson

IS:Mr. am ~llst owr 1 1111. Up""Ul tro. tbe n1sbw., br141••

'rom Mareh to MaJ, 1962, toun-en dr111 bol•• , tota11101 2,219

t ••t, of whleb 1.335 t.e' waa 1ft l;)edrock. weN put dowa at the

81'. to teattouMa'lon oond,lt1ol1,8 tor a dam of an approximate

head ot 80 t ••t, Also, ••1.111, .xplo'Pat1onto d.etemlne

"'-- bedrook depth walcarJll.dou' at YarloWi loc,alltl•• on tne

lett b.,nk. 'lh18Nport.UIIml&s-1... 'bedatel ob'tat.necl trom, the

clrl111rc. tbe .811.1e exploration,and the ,ge·ol,olloal.pplD1

of the lite.

!he dr111 hole looa'lol1S aDd the ••1sa10 11... are

,bown on the ••colipanr1D1 pla•.','1gure 1, Sb.et. 1, 2, aDd 3

8,114 •••'10n8 throqb _rUin &fta8 ot'be .1t., on P1ptre 2.

Detatl" le.aot1Dd1ri4ualbol•• baft been eubllltt•••,8r8t_17

to ,he '''.''1' River BoaJd and 40 DOt aoeo.p&n1 tbt' "port.
---- -

(1) CitDluA.tuilelalZ It I 1i1 Aa'
(I) EbllltIrllbi

The d.aalite 11 leeated at the h." ot a nanov

1,2Ot).toot lone, roek-walled, soutbwest '!"e041111 caDJon. DoWD

a'..all. tl'OlD the- oanron, the river videns to .'..en 300 allCl \tOO

tNt aDd..110"1 In .. I.~ral 8Outtutr11 d1"0\108 'bet".en'bl.Dk. of

1......1 to 1t. contl_.e with , .. Borth fhoap.OB Ri..r. rroa
the up.'n"lI. end of ttl. caD70n to the downstrea. end ot Oran.1t.



CaD70ft. 2.11•• 41.tant,the rift!' 11 betweo 100 and 1S0 t ••,

wid.. and flows lnaC.Mrat loutberll'd.lraotlon between bank.

ot gravel and alnoF bedroek.

The .bon canyonla 1fh1,ob the sitel,a located eonalste

ot steep rock vall. r'i.•iDe Oft 'both baDka to a max!.,. hellbt of

a\K)ut120 t ••t above 1"1..1' 1....1. Above the rllbt eanlon rta,

thelJfoUDd surfa.e rla,•• 'V'• ., .8ntl, .nortbwstwaN to.,. about 1

aile to the ba.. of the I'••, w.t rook wall otthe main velle,.

Abo.e tbaup.tream eDd ot tbe1ett c&ft7onr1a, tbe crouad ..lit...

1'1••• '0 tom a ahort louthe•.•t"ar4 'ren.d1n.t rid,. whioh rea.he.

a max1aua elevat10a ot about 1,S2' teet about 100 t••t southe••'

ot the ...1ftr. ThI. rldl8 tMnllope. down to the northwest a14.

ot Duteh 'Lak., looat.4 about oM-third. ot a ml1. $outhea.to,t

the 81.t.. Irregular. in.ltOok, .IR'UDd, l.ying ,-t.en the lake

and the r1••r. 10cal11 ;)ltte4\tfd••Pllaolal k."le. extends tor

oM-halt m11e 80\lth .trom th18 r1dl.and 11 terml_te. on 1t. aou.tn

end'b, a lov alluY1al flat. !histlat extend. trOl1tbe river to

the vest aldeof Dutch Lake. APJlonoURC•• depre.8ion abeta' sao
t ••t wide, witb asaxi.. surf.....1.v~tloB of about l,lt1+O te.t

aid .lapln,: lent1.,. loutb•••'tval'd border. tbe rid,. to the north

....t and extenia trom the river 1'._41ate17 up_'re_ troll ,he

""08 ,. I.l.b Lake. 'Enl. "'pre,stoft 18 bordeNd to then'oJ'tb

"1 "17 cently lIDdulati1ftl,rwndaverl·c1Dl a'bout 1,~OO fe.tin

el.",.tloll vh.loh extend. nort.bvatd tor t.h.re.-quarter. of • 811.

'0 the baH otlte.p rocltblufr. aDd. troll the rlver, bet.en

tbe 81'. aDd Oranlt. CanJoD, ••stva,rtS up the lortb Thoap,oD Vall.)'_
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!hll area 1,8 part ot tb.lortb !homp8on '.118' lowlaDd' t iato

_bloh the 4811'.41111 river. are PN••n'l,c1.o'wDOUttlnaln tht.

area. IIlrH41.t.17 to tbe nortb of the 4.pHlsio.• described

abo.. t 'hil plain 18p1tt.4 111 ..".:ral 4••p 11ao1&1 ke'tle.

'",n4ine 1n.eneral parallel to tbed.pr•••lon.

Vertleal rock cl1tta extend. fre,m about 5'00 teet to

about one-halt m11e up.t,.... troll ·the hea4 of the o&n¥on on t~

rilht bank about lSO to 200t..t wes, of the r1ver. The•••11tt,

nt.on amax,lmua el• .,at10n of about 1,1+50 teet, inc".... 11l belch'

northVard, aDd have oreated a\eep talus slop•• whioh extead trOll

tNtt!' base to the ~l".r. S181lar ftrt10al c11ft. extend. trom

about )00 t ••t to about one-half 1111. dowDStreu from the head

ottbe caayon OR tbe r11ht baDk, about 100, to 500t••, northwest

01 ,be river. 'rOIl about l,SCO t ••t to abou'to,DI-balt rd.1e

40vnatream fro. thepropoaec! .8.trel,1De the.. cllfte aDd their

, ..luI .lop•• ton the w••'ern lKlua4ar, of • SOO..toot w14e alluvial

tlat ot eleyatton 1,310 t••t bolderiDl the river.

(II)~

,1 ••qUlulO. ct ..tuaorpholed ••41118at..r, rook. COll

a1st1na ofthiD-be4el.4 ar,1111t., •••lve aDd banded chert. and

1...... tlDe-Iralned quart.it. and.quans-ch.lo1"lte·••rlclte.

pbJl11t.,lnterealate. w1th and8.1t. and porpn,r1tlc and••lte

tlow. (') are exposed alone 'tbe 0aD.70D walls at tbe.ite. 'th...

rooks bave beenmapp" bJi' W&lk.l'* .S po.••l'bl, '"-Cambrian. At



ttMt ••n'reline 0'. the r1lht baak, th... rook.ba.. been lDtN""

Il7 a relatl••17 thick 410r1te d.'" \Jthlch has cOlltaot ••tUlOrpboMd

tbe ad301n1naar,1111te cre._tlll a l'elatlwlJ hard 'biQtite

h07nte18 .ftdJJ diorite ma, beot Tria••,le .,.. OVerl11n« 1n

part all of the above roc:x. on the nlbt bank are tlat-171ng

~••1eular basalt lavatlow.of late Plel,toc4tne ace.

In the caDJon the ••tallOt-phos••••dlments and lnter

ealated vclcaAl.. .'rite ••at 01' .·cn.\theciS' and dtp .8..ral1y.'

1I04.rat. angles to theloutb or aouthwest. The•• rooks and the

later 410rite are cut 'by fault., IlOst ot whleh appear to be

narrow andot 8.11 oft••t.Bowver, • southWest .trl~~lD1t

.'••p17 west dlpplD1 fau.lt ¥blob has oon81d.r.bl" ott.et and

4ra«to14•• 'hen.ecks out. thl"O'Qlb the .en'''' ott-be c,anyon.

All of 'the rooks ..reout b)t' ~oiml .paced trGa 1e•• tban anlneh

in aral111tean4 chert memberato ....ral r••tin looal areas or
,he intrust" diorite.

(III)~

Prior to P1el.tooe. t1., the CleaNA'erRi"..

flowed lou'thwart'S 1n a ",•.11., we,t of the pres.nt oaDJoa. The

.eDtre of thi, valle1 i. po••ibl,. ODe-half.tie welt ot the caftlon

and ilao 4ou'bt considerably •••per than the pre••nt rIver ohannel.

n.. rev lbon drill bol•• put 40Vft lnto \h1,8 lmr1e4vall.7 .-ar

the ••Oloa vall indioate ibat 1'. ba•• Ilope. a\)OUtlS de,ft••

we.ward 1n thi. 1-.41ak afta.At tbe Granite canyon. .1te tbe

pre-ala.tal val1e7 11•• to the ....t ot the preMnt pl••" 1m11cat1al

tbat the oea'" of 'tb1."..11., eros..1 tbAt pres.n.t vall.7 at so.
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polnt alone the gravel reaoh between these two sites. Th.

depresslon extendlnc tJ'om the present r1vervalley to Dutch

Lake 1.mmedlately up.stream froll the ca.nyon on the lett bank

aarks the location ot a burled pre-llac1al orinterglaoial

valley. Its postula.ted ,hap. as suggested by a rew dr111 hole.

puidown Into and nellr 1t and a few .elsmtc .ou.M1nls taken.

alOftl its north and south 814•• Is shown on Sectlons e-c' and

D-D't Flgure 2. The relation..h.ip between this short val18Y

and the probably considerably larler buried valley lyine to

the vest ot the Qanyon vas not established by the l1mited

drl111na and seismic work done.

Two dr1.11 h.oles poslibly encounteredgla.c.lal till

at the s1te. Dense, poorly to well graded sandy gra"els and

Iravel1y sands, thouahtto be 11a01a1 till depos1ted by an

advanclnc 10e sheet, wereenoountered o"erly1na bedrock tor

36 teet in drill hole 8, drilled on the ridge south of the

short depression described above (JlII Section A-A', Fll_ 2).

About 25 feetot mainly olayey landy Irave1 tIll directly over

111nl bedrock was encountered in drill hole 10, al.o drIlled.

louth of the depression (I.U Sectlon C-C' t FIC- 2).

Vast &tl1ou.nts or glac1al outwash sand. and gravels

were deposlted on till and bedrook in this area during the

wasting of the last lee sheet to oocupy the area. The outwash

reaches all elevation of well over 1,;00 teet within the map-are.

and was penetrated in drill hole 1+ down to an ele'Vatlon of
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1,21+0 t.et (.III Section C-C- t Fll_ 2). It probably ex'.n4sto

the bottoll ot both burlea vall.YII. Tho Clwaerous d••p kettle.

b.tween thepresont river and Dutoh I,.lake were tot-a" when

.,asnant la.blocks, burled by outwash a.41••nts, ••lted cl;ullnc

oollapse of tbe ••dillents 1.1to 'he9acated .paoe.

Durlna a late .tal8 1n the depos1tion ot tbe outwash.

the tlllt lrine basalt. were d.epositea on thil outwasb in the

v••tern part ot the vall.•, in tbe ••p-ar.... !be rook rldl.

'llrOuabwhloh tho canyon hub.en cut poss1bly actea a. a dU1

to contine tbe lava flow between thi8 rldS8 and the st••p mua

weat Yall.ywall.l~ro. th1. area tbe lava turned sou-th.e.' and

floved to. 80U 41stanoe down thelfor'h ThompI.on Valley.

Followint the <1eIJ081'100 of tbe ballalt tbe pre.ent

Clearwater Jtlvorproo••dec1 to out Gown thJtoUSb the bedrock 1'141_

tol1owl1'11 the eaatern .arlin of the balalt Intil8I:lap-are.a.l t

has out d.ovn1nto the 1'1dK8 tor a llaxltaUft 40pth of abOtlt 160

tee'-

(B) il2ARlI 2t.1JJlI PJIJIUJ
(I) J1tQE2J~

A total ol!t 1,.335 t.e' ot dlewonc1 drl111D& was done

1n bedrock 1n 'on boles at the .lc8. }'Umplns t.ats 'WeN oarried

out contlnu.ously 1n bttdrook and the reader 1. ftlt.rred to the

loc_of In.dividual hol•• tor detailed desoription. or the

toraat10118 enoount.red and to the lOis and to )~llur. 2 tor the

reault. or tbe pumping teats.



The distribution 011/1 outcroJ)tj of the var10us rock type.

18 Sh01i!ltl 0.1 Plgure 1. The .et8ilorpho••4. seal.-atary rocks con

alst of dark grey, very t111e-ltra1ned, lenerally very thin-bedded,

10cal11' pyritl0 and/or s111ceouD arlil11'., t ••••r grey to 111ht

bu.tt, ma••1ve OJ' l)anded oner' Irad.1J11 Into very tlne-sralne4

quartzite locally, and a tev relatively th1n, interbeds or I"',

"e.y tine-Iralned, weakly Ich1sto•• ohlorite-sericite-qu.art.

phyllite. Intercalated w1tb the .edl.eats areflu$-lralne4

volcanlc 1-'10\18 (?) "h1Gh reach a maxltlWl thickness or almost

loot.at in th191&1.8dlate area(,. Fll_ 1). These tlowl (')

cOBslet oil! tine to locally ule41ua-cralned, da,k gr••nish gr.y,

.a.81v8, partlally altered, locally \fOuly 11.y anc1.alt. a04

dark grey, flasslvo ande.lte porphyry cOJlPOloO.otlenerally

&111U1ar te14spnl' phGllOo.ryat8 'to one-quarte.. 1nch In a t'lne.

Brained altered matrix. Can.tact. witb tbe .nolo.ins .edt••nt•

..,.. 'llht and oOI'ltol'llable and no obvlous rMtamo:tphl.. ottbe

aedi••ats alons contaat. waa (lb••ned.. However, small fragment.

otarl1111te ocour in and.a1t8100ally neal' irregUlar "elded

oont,acta Iussostl.", th.at 10•• or 'hls pock ••1 be 1ntrus1vo. A

narrow blottte laapropbyre dyke WIll ellcOWlt....ed 1n on. drill

hole. All 0.1" the•• rockl strike 1n a aeneral east-west d..lreet1oJl

and d1p at r~~(iera'G afliloa south or dovtlstre,Ul. The be441na 1.

aooentuated a10Di the cM70n walla by IlOre f'apldweatbeJ'lna ot

the sotter ~,aemb8rl. 'the aedl••ntaryrocka are lenerally fine11

fraotured, tho aX-.lllite. looally breaklt\1 down to very stlall,



needle-like or platy tras-..nt._ Muob of the core obtained

tlO. thes.rooks vas badly broken a1.oflil joint. and beddlnc_

fhe"olcanl0 rocks tend to be.oCMtVhll.tles8 traotured, 81,oolal11

'he thicker flow. (?) and in .eneJllal can be considered to b8ao:re

cO~lp.tent atruot"ul'all,1;han the se41ae.ntaryr.:tember.. &.".ral

.rarrov faults of I~·aall ott••, aRt! oontalnlns 01&78" tault gOUla

are vlslbl. cuttlna tbe.e rooks alone tbe oal:l1'on wall. Se".ral

ot the•• taults were enooUA'erea in drill hol•• bUt~8t ot the•

• ppear to be 7.10.t1".11 vate""llb\_ A lapeer fault atrlk1na

southwest and dlPI)lna steeply aorthwst. out. these tooks alonl

the lett bank. It appears to out aoro•• tber1vernear 'he

oentreot the canyon. and va. possibly lnterlectedby anile drill

hole' at a depth ot a!)ou't 200 t.et (.1M FIB_ 1 and Sect10M A-At

and B.D't )'11. 2). A pronouncedlul1y bal b.en developed .lonl

this faUlt alonath.e 18£' bank. 1'he rooks to tbe northwest of

'hi. fault havebeendl1plaoe4 northward 1.1.· relat10D to the rock.

to the southwest anddraltoldlft1 of aral111t....lon. tbi. tault

can be .een n8artbe ,1oVfUl'r__ end ot the call1ODon tbe let' bank.

The relatively thlek d10!'1'. dyke tONlna the ver, It••,

oan,on wall on the nlhtbank Mar the Up.'t-flU.n40t tbecany".

and pene'''ated by drill hole. 2 and 6 1sa dark green, 1I...lve,

.h.t1Id, 100al1y so_what al1:81".4 'look cut by thr•••eta of r81a.1••17

"14.1, spaced Jolnts (JIll. Fla. 1). Xl varl..in .xture from tine

Iralned n.ar c(,)ntacta to ooar.. IFlllnedn.ar I.tl oentre. The



--

.'tltUde of' this rock was flOt determlnec1 althoUib 1ta near

vertloal oOlltact with, Ilra11l1te. on the Island 1ILf:led1ately

upat.rf'Ul flOra the oaJl.10n sUleeata 1t auq be •• a1:eeply d11n~J1D1

as shown on Seotion A_At, lflliure 2. Ita contact with the

encl081na rooks is; sharp an4we14ed and theadJoln1nc argillite.

have been ~etamt)rphoae4 tor various width8 (JIll }?11. 1) to a.

relatl.vely hard, flinty, biotite hortlt'els.

The da~ aroy, tlne-eralned, t~••h olivlne basalt.

exposed near tbo 81te are, 8.8 1nothe!' "Nas otthe Clearwater

Valley, tlatlylnu and c>Jnalet or a sequenceot rel.'t,1vely thin

flow••eparated b1 8001'1&080111 layeracontaln1n1t 10cal,11. open

cavl\le.up to ."".:*8.1 te.t 1n diameter. The flows 8:-e hllhl,

v••lou1arne..,. contacts beoomlnc lel8 vesicul?ir towaJ'd their

oentres. They tire cu.t b)' Awael'OU' concholdal traoture.al1d

break to relatlv,.ly In,rg•• rectangular talus tragraenta.

(II) 11.0.&11.

A total ot 861+ teet of 4rilllag Wal clone 111 uncan

801.14at.4 sodl••atu at ihe 8ite. PuaplD1, t.,ts were oarl'led out

at approxlaataly ;-toot tntenal. 1n tmat of thehol.. and the

read•• 1srettu:-red to the 1018 of hol••.1, »+, 7, a, 9, 10. 11,

12, 13, an4 1.... , prepared b)' tho Water Resource. Branch, tor the

r ••ulta ot plunpl11i test., tor aeta11e4deoer1ptlonaot 'the 8011.

penetrated, and tor 'be result. of certain laboratory 'e.t.

carried ou.t onseleote4 aatlpl•• taken trol1l the holes.
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The glacial till enoo't~ntf}re-d 1n drill hole 10 overlylB8

bed~ook is Ellalnly a very defuse. gre" i.permeable 01&1ey sandy

Irave1 of' low plastloity, while the d{)ubttul t111 enoountared 1a

(tr111 bole 8 ovorlYl,na l)ec1rock 1StlSpr6v1ous.ly state" deficient

In tbe clay- and s11t-s1zed particles_

'he ullconsolldB'te4 o\ltws$h sedl-.nts Wlderlylna the

baoal,t alon. tllerlght ban):' penetratEJ4 by drill holes 9 and 1'+

Gen••1st mainly ot al1ty sand, 80.. clearl. 8aud. and 100al17 IIlnor

Gravel. ThofU) sedim_nt. aJ"'Eflonerally dense and where expose.

UD4er the baSAlt onth.e canvon wall a.bout 750 teot aovnstre..

troa 'he head or the C&llfOA are well .tratifled and stand

vertically_ PUllp1ng tests clone in them aUSlest that tbey are

1n i.ne,ral lens permeable thtln tho outwushse41menta1nt1111aa

the burled valley extenc11ng from the rivor to Dutch Lake on the

lett bank.

Drill hole 1, d:r111edvort1cally lntothe 'burled valle,

on the lett bamt about 300 teet tro. tneriver, el1Count8Nd.

10088, unstratifted, relatively blahlyperseable arav8111 land

4ownto an e18v~tlon ot about l.~OO teet and 8ort.~.dlUM denae,

atrl~tlf1.d, 11n. s11t'yland and t111.DO)' !.and, sllts ot :relati...ly

loW' poraeabl11t1 troa 1,400 tee' down to l,32a teet. Froe 1,322

te.t to the OO'to. of the bol. _t elevation 1,21+6 t·••t. coarle,

open-work gra,el, conta1n1na a l1ttle sand and boulders '0 '8981'81

t.et in diameter. wal tU1CCHd'ltort~4. J)u~;2p1ll£ t.st, don. 1ft thl.

gravel reveal that 1.t 11 highly perll.able althouah the per••ab!11t,
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9ule. cQ.nalde"nbly withlnrelatl".ly short"...tleal 41.tanoea.

Drill hole '+, drilled Into 'bll blU'1ed vall.y about aoo tee'

loutheaat ot drill hole 1, .flOowltere4 ooar,8 boulders contalnlq

aln.or sand and Iravel t.roll tbe eollar at elevatlon 1,399 t ••t

down to 1,33' t ••t. Jio PUr.tl)lD1 teats were done 1n 'till••at.rial

but it 18 probably hllhly perlleabl... Clea.l1, dens8tpoorly to

vel1-irade4sandy gravels and IrM,ve117 sand. werepenet.ate4

t.roll elevation 1.33; te.' to bodrook at elevatl·ol1 l,:l40 t ••t.

Pwpl.'" te,t,done in these latter '841men1ul lndloate th.. to

b. rela'l.".1.y hlahl? per••able andvfury hilt! vater 101... weI'.

reoord.ed locally tor a tew te.t. Dr111 hOle 10, clJtl11ed OQ tne

south bankot the depres.1on about 500 t.et southwest of drill

hOle .. aud. 600 teet fr08 tbe lake encount.redpoor11 to wel1

11'848<1, locally atratitled, ,8.nerally ..<lla aen•••ana, Ira"81,

Ira••l11 ,and, and le'8,." 811',. sand and .and, silt trotaita

c·ol1ar at elevn.tloR 1.lt1tj t ••, to 1m.topot tbe '111 at about

.1"'t~1:1on 1,325 t-..t. Water 10•••• durlna pLtJlplD1 te.ts var1.4.-
wldel;,ana local hial'l11 permeable tnt.rhed. were encoun:t.re4.

HolAWor. 1n ,_o.ral tha•• ,seal_nts are 8o••what 18S1 per••able

than those encollntered in dp111 hole. 1 and It-. 10 dertal,.

cOl'rel"tlon vas established hetv.n tbe vat-lolls .e", '.1'f4.able

hor11Ons encountered. in the•• rew J'G1a'I".1, 111481., .paoe4 drill

hol...Dr111 bolo 7, drilled on 'he rllbt bank about 1+00 t ..t

northwest of and. 110 tee' abo". tIle river, enoountered 88nel'ally

_dlW1 dena•• w811-11'&4*" locallybould••, l.ravel11 811t'8an<1
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andl••ser lUWd7 an4 s11ty Ira".l trom 2. tscollar at elevation

l,lt-'Ot••t to betlrooklltele"atlon 1,381+ t ••t.PWip1nc , ••ts

indioate that th••••ed1raeQts are OJnalderabl, saore pe.r••able

Ulart thtu,. encountered ln4rl11 hole 9 u.ndeJ:'iy1ng the basalt.

Drill hol•• 11. 12, and 13, drilled 1nto the low

al1uvlaltlnt about 600 r..tdovrJ.s'..e. Croll the canyon on the

r1ahtbank. onc«'untere4 811t, sand, ,ravel, and boulders 10.

various propor'1on8 '0 depths or up 'to 37 t'.et. Thes••edi••nts

vblchare stratified•••dlua de.n•• to delu••• and or rela:tl"el1

low peme.bill t7 are bell.veto b~~". been capped once by b.,all

Vb1att haa been eroded away 1n 'b11 are. by Noent river dowft.

OU'tl11l.

(c) E2HAf.l~ZtlRD "Slall~&QDI

(I) IbtAr.tJ*

1'118 profile 'broUCh tho upstreaM end. ot the oan10ft

1n. 'he leneral are. ot thepropos.ct dati 1. shown OR SectIon A-A',

pt1iure 2. 1)1'1,11 bole. a and 3 were ..... lednortbv••'.rl'.t -3;

dear••• below horizontal alul 8ou'bw.8t.~lyat -30 deIN•• below

horlzontalreapeotlvelyund.l'the river tlOlI 'he lsland 1.841ate17

upstream t.rollthe 81'-. !he.e bol.. remained in be4rook tOJ! thel.

en'1re leAl-be ot 28' t.et and 220 t ••,. .xc.,' to. atew t ••t of

11'&".1 near the collarl lndlca'tnc ,bat 11'''18 or no unconsolidated

••ell••nt. oV.I'11e bedrock 1n ·tbe .rl~.r at ,he alt.. Drill bole 3,

drilled approxl....t.lydovn thedlp ot 'the relatively 80t'

81'.1111t.8 WIder the lett 81de of the river reoovered 81 per oeo'

of tbe oore In lonerall1very ahort 41'111 NAB. Drill pre••urea



'-

- 1,3 -

we...e generally light and the oore very badly broken along the

beddlng and closely spaced fractures. Despite this bowever,

only relatIvely m1nor water 10al.8 were recorded to a dep'th ot

about ltO :[.8t(1,320 teet elevat1on) durlt\i pW11plng tests

1ndicating the Joints and bedd1na to be tight. Drill hole 2,

4r,111edlnto arg1111ta , hornfels_ and alert te under the rllht

side of the river recovered 90 per cent of the core in generally

longer drIll runs. Dril11ng pressures tended to be harder in

the 60 teet of ars111.1te penetrat.e4 than 1ndrl11 hole 2althoulh

the core v&salao badly broken. Generally blah core reoover1••

were obta1ned in the 170 t ••, of hornfels pen.etrated by th.is

hole and drIlling pressures tended to be medIum lnd1catlA, th1.

rock 'to be somewhat harder and stronger than the unme'tamorpho••"

argillite. One hundred per cent ot the core was recovered in

relati"ely long runs in the firm diorite penet,rated between -llt-O

teet and -201 teet. Insignificant water 108ses were recorded

during pumping tests in the argillites penetrated but moderate

water losses wel"e reoorded in the upper hornfels from. the argillite

horntels contact down to an elevation ot abou.t 1,270 teet. Fro.

here to the bottom ot the hnle at elevat1onl,175 teet insignificant

water loases were recorded. Dr111 hole " drilled. vertically into

the let' abut.ent enoountered aral111te and minor andeaite porph1ry,

ohert, phyllite. and lamprophyre.OnlY 72 per cent of the core wal

recovered1n 18oerall)' short drill ru.ns. Dr1111111 pressure. were

erratic and the core aenerally badly broken. Moderate water 108S8S,

.alnly throuch open tracture., were reoorded intermittently
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tn..oughout the lel1i'n ot the hole and tho dr11111l1 "tash water

'I" lost troll a depth or about -11+0 t.et '0 the bottom ot the

hole. Drill ho1.• 6, analed -30 degr••• below horizontal north.

"8.".1'11 into 'hed1orlte dIke 1b b.1A1tbe z-l.ht abutment.

reoovel"ea MIlOS' 100 pe.r cen.t ot the oore in 1"elat1v8ly lone

drill .runa. Dr1111111 pressur•• were .eellW1 to baM and this

rock senerally cored very well.Wat.1' 10S8.S were recorded onl,.

between elevationl 1.~09 t ••tand 1,395 t ••t.

Frbm tho dril11ng done at the site and t»oB an

examination or the rook. expo." alona tihe CaA10n ",all., l' 1.

concluded that tbe slte 1. suitable tor the r.lat1"81y low

GOner.'. structure planned. Obvloualy. 11ttle Il.'Outll'11 will be

re.qulred in the h1ably eo.pet.ft' dlorlt. tONlna tberllht

abut.8nt but .. "eep i,out ourta1n w111 be required \JAde.. ~IOI'

ot tbe riveraGotlon anc1 in tbe lett abutae""op",,.n't possible

h1lh pore pressure. treta bul1dlna up alonl the beac11na plane.. aB4

Jolnt.8 111 tbe 31'11111te. Tn. relatively low surface of tneold

ae41••ntary and volcanlo rock. underly1na the Jlllbt bank lUi'."
that, 1t possiblo, tunnels lhould booontlned to the lett bank

where this suptR,C. is considerably hlgher <..... a,actions ,A-A t aid

B-S', F1C. 2). 80ae support will fl~babl, berequ1red d·~lnc the

drl'11nc of atunrtel through the h1ahly .t~raotUJI.d arlillite and

cbert •••bers but tNt In'.rcalated yolCanlcrook. sbould .tand

well.. It ahoulti be 888U••d 'that tunnels drlY.n1n.~ the•• rook,

will nave ",0 be I1n84. I~rlo,..'o tu.nnel drl"lnc under the 1.tt
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••u, tne dlajor tault zone und...lylna the deep lully a10Rl the

dowfI'Jteam end ot the cantoD (III F1I. 1 and S••t1oft U-S',

Pla- 2) sbonl.d be 1rw••tila'. b7 4r1111na.

(II) lalla
When 'the re••:ryolrl. tllled, ...p...e v111 OCOUl'

'hl'OUib 'he uncoBflolldate4ou1l"uh _ed1.ents t1Ulq tbe burled

"alle7. on. both the lett and rll.l1t banks. Par' of the •••p...

flO. tbeN••noirthrouab ,be burled valle, on the lett w111

flow arouad the bedl'Ook In'o Wh1ebdrl11 hole 8 va. drill.dud

flow lou.thwa1Nartl towa~ the 1'1.... 4OVRl'J-.Ultft>. the oanyoa

and par' will flow 8outhe...twUdtowar4 Dutoh Lake. Obsenatl0ftl

of lround vate.. 1.".1. in d.l11 bole. aDd two vater _11. 8outA.

west ot the oanyon, and the lW'taoe level ot the ri••r u.p.'l"."
and c1ov·ft8\r"am of tho oan)"on and lJuteh Lake a,f1d the ,_01011 ot

the aene..al area sUI.oat that 'thew1d••prea4 WtCon.oll~J.t"

.-.li_nt. 11'0&t1y lnereaae 1n depth 4ownatr... and aoutbea.' ot

the o.&l\7Oa. Conaequen'll' much ot tbe •••pai;. tlow1na troll the

rea.noir lnto this "all' croWldva'ter ..s.rv011' will probabl1

e.8r88 alone the OlearwaterR1.... veU4owna'reaa tlO. the b1'1d.e

and .".n 1n tbe North Tho.p8on Ri.er. A.&~or taotor control11ac

'he quanti',. or •••page ¥I'11oh w111 flow thJ'ouab ,be lntl11ed

'fall., on the lett bank 1. 1'. 8ro8.-I(,0'100a1 aN& at 1*_

t'UlrI'OV••' par'_ Ita narrow••• part 18 po••lb11 ltl up.,'re."

end, ahown. 011 Seo'loaD-D' .. Fllun 2. 1ft order 'Codetermine the

..OWl" or seept\ie whiGh JI8.1 tlov'hrouah this ..a11e1,radlal tlow

n.'a"ere con.'ru.c'.d and. .eep... ooaput.tlofUI oarried out.
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A••"!,bI a llax1," re.8no1r el,."a'lOll of 1 ....20r..', an 8"••81_

__ttl ot ~ bun" valle, 1ft 811,.,.1 91elnl', ot 41'111 hol••

1 aad It io be 180 t ••, , 8ft eooettlo1en.t of,.""111', ot

__•• led1..ot. to be 2.a. X 10.3 t'.I••o.(fAU1_ caleu.la'"

tl'08 puaplna teat. done 1A 41'111 hOi.. 1, It, 8ft410.tlell..tlna

a few .~rat.lo ".:I')T hllb Valu••) t l' 1. oatl...... 'bat lq)" to

)Oc.f••• May tlow tbJtoUlh ,be dlaea'•••:0 the re....ol..

18 tilled. Se·ePAIepa'Cha vll1 be ., 1001 8Ui11••'lna tnat

p1.ploa w111 no' ooour. Intuttlo18'" drilltns va.adone '0 ••11._'.

,be exten.t of the 'hick bed 0.1•• ot "'0" permeabl.••lla".l

penetrated In tbe lowe,!' 1'.'" ot dr111 bole 1. Altboush th1. ",.

ot deposit is ot,.n, of llJll\e4 l.'.ralex.'lut, 1,' 18 conoel'Vabl.

that l' could b. eonUauouatJOll 'ho rl.er up.,..... of the 4.. to

tbtI lrouad suitt....0....... dovas"re_ of the oaayoa 1ft wbloh0... "••, 1&1". .eepl\Ie 10.... ooUld ooourupoa tl111.. , ..

re••nolr.coneequeat17 ~ extent ot thi....".1 .hou14 be

tboJ'OUlhlY lnvo.Uc.tect 1'.•10.. .. oo..'JUotl·o..'." ·"purpo•••

ot 'ftl1.alAar1coa' ••tl...'ll11, l' abOuldbe &I• ....., that a 0"'.'
l~.o'loA IItOU'C ou.r_lnor.OIMI other typ.ol ..,-on will be

r4tqu1Nd 84.-0.. '1118 btQtled ••11.,ne.r 1'. lip.'..... end.

UPOD tl111nc ",'-'.-'011- "'PIlI- vlll OGOut' all.

tbJ'OUlblhe bUJtled 9a118Y to ,he •••, ot ,.he .1te. A.lit,l.

1e kaovn abon' 'he .lent and na\ure ot the ~~edl,_ata lotlll1A1

'hi. Yalle, 1n '~11.1 l.Juted1at. aM•••••Pac- qUaD.tlt7 .aloul.'loDl

ooWA not be earned out. no,,"••, the H.u.lt. 01 the ,.pllll

, ..ts do.. 1n tbe.. .edt_a.,.iA 4.111 bole 9 and a' ~ u...
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Ca.ek .1t. lUIS••' 'ba' the, aN oonsl\d.Mbly 1••• penaeabl.

Shen ,be .e41aon,t. tDtl111na .. "all., 0& tb. let' beak. !be

el•••tlol1 of the.\l.I".taoe of *be .ral111'•• and¥Olo&Q10 rook.

s..-ed.la'.11 t'loWII're.. t~l'O. thedlopl'. dYke on 'herllb' 1>..

vas QQ' 4ftt...lned. It It 1s oonald.rabl, be1ov,.••ftol. leYel,

."P8Ie oould ttovtJlOa ·the H ....olr.ll4 :8_r,_ Oft tbe rlve..

bank alo.q thi. I.Na. s••,.._ ,.,na would b..bort an4 fal1.ure

byp11)lnc 00\.114 oco~.oorl.equeftt17 l' .hOula beal'wae4 that

a ou'-ottwall \1111 be ••qUi.-. tbI'oUib tne ouI.....h .e41..n'. to

'b.cl1'Ook .'.Adine tll08 'bel'iCh' -""..at to po••l'b17.ol18wb.M

,""weeft drill hol•• ? ,an4 9. I4eal1y,~ paa.1n tbis ....

should be controll., .UGh ,bat 'be alAl_ ,.,. path would b.

t ... the r•••rrolr to the ...,.., about 200t.n .outh.a' of

41'111 !lo,l. 11+ (1M FiI. 1), 1ft wb10h ea••, pl.p1111 would M"17

UA11kely to oootW.
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