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REPORT OF INVESTIGATION

ON THE PHYSICAL CHARACTERISTICS OF THE OIL SANDS FROM THE CUT BANK

FIELD, MONTANA

By
V. E. Hanes,

Montana School of Mines
Butte, Montana
June 1, 1942
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"

ot Ilttdntna iOf.ea,~able flGW!! without the 'WJe0'1 e:t ea~t,.~ t>~$1)Ul:'e8 W$a for

TtJr;{ i!tt1I$ht- .1Sa."ll.Ples,.

in U$$ In Im';lttY 1 bQr&t()r1e~ over th", cm;m.t1'1tor .lietQrl1l1nlna th~ 't;J~a.btl ..ty ot

011 2;lnd~4 Bato:Nl the air "$.~ . lQwed to ,palJs tbrough the ~»~~~~'lt ,_8 PH""

1'11'~re.Q;a~ Q ~ie bl pa,saj.na thl'o~ll 'B ()L\lQiunl. thlQrld~ ''tu'b,e ,:{~14~~:'nh ~1
j ,. , ~. :t .. ··l'; " .

, , ~ . . ' .

Dr t:~ti.U,Qn FAa!takell '0 :r~ovo ruaY ¥:~tttr tt.rJ?Ol'. 9U:y "'~Q:t'$,., ¢t,t~~j':t~ }.lari1ol,es
. ' ',',;.:.' ' .

1ib , "1 be present 1:ti the alX-. ,:',: ", "
, .. " f'\"

Theo:re t l th r oyl dl~1<1 ' or N0ta:n:tuJ.e.r, . ere m01Jntett 1*, tlit:;b~r tft.Q~P'l'$
, " '" ,,'

tilloor than. '~~tteB 1,l'l,tO'the Qore...nolde.r(rla.'~a"f[~tn u<l held

...ut • 'nliQ Willi t01l1,j,(l to b~ fl, .s<1'f~f"a.()to:r$ ~thod ~r

atop» r I.Ul tho cOl'e.o.llo1dor.

liow(llYel".tu \he Q ae of ta()ta~'4lal' ~a~.1f#~1 touaet th&t ~nneaQiltty TUue.

v led lt~ th1i1 (lore 1 dirt: r~tlt »o~1tb)'.n$ 1;l; the ttqu$:re in 'the :t:'ubbeT s..iloPPla".

!rom 'h$ .due ~bt1'l.1na nan 'tlh<t(lore l'l~ l·ot.~,ed 90<>, ~);,G t,& no r6..*U!Qnto

blle1( that 1;h& 11 _ 'bUlty Glhou1db~ d\\tfar~~t $tn.~Q t'b0 ~ra$ ian '~~ted by tb.

&1r is the 0 • tt 1 he au hql la Q¢;l:l~Em,t~on,that When.the (lope h ll1 OU Qt the

OOQUrs_ t~ 18. :\bl0to u1: 0 stut¥;plQt1 1n ,).1 oaO.6 t) tlult e.U the, . ruit

ar r llt .nal.eQ 'baeau.s~ ot the tead®'01 fool' ~h6 ae.lll1~t<li i),r~le near tltS etlse-Ih

If hs opa1"atorbellevo t . It)tl $ i~ QQourt'1ne batw$au tlle O()~ and the :t'Jtoll~.ol"



~ellfe~'tl_' .u~ ••ur ot t\1e ~l ot air b&tng, ~~lt l1I~. '8 8snll'tel.
I. " •, ,

, .. , •• l~l 0('~ •• '~r ,u. 'be. 'tel" 'be, qJt. 4 ftelIl t,Qti_M(1
. 'r- I v ' "~

qU$ltts."U:~. ,ed4e~ it a•.esaatil;l:'f_ . aUt. the &te~ ~~.d '-.01,' ~. olQ)),' ""t,
" .• 1,'

, It 1ItU .Q.e •. ~ t.o eh,~o ttd4 value U oUbIo o~t~,1;.X'J (1 Qu.: tt~..-.317 . .0

~~ ()J,lly ,l' (t~utl~tJ.· to be ptU'tl~Ul.ar1y ob~d In \b:

~~8Qt tl(tlt S$ ''ttUlt the praasure ditf&l'eutlal.Q ll'~ln. . t. dyc1ul'
1 ; .

• ~$!. '1'hebl~t preS'$Ul'e 1$ measured 'b,. means at.. e~<t\U'1

'e"' .... , nBo.ea .,_, '0 obtata atbtactol'Y resul,1U, 4u;rl~ "the ~. sauaos ~

Mt 4\ltt.loten,ttv ~O<Hll'tlte.. V~cury manometers a.ro t4~ app11o~1fl. in ., $: .. Where,

»~••~., oYer 8Qlbs./Scq.. 1».. lte:re \USed due to th ~t~ hetsh\ _ llt.oUld

h.ve 'to b$ ¢Q~trU<ltedtl the ll;let preettUl"e "as k6l)~~()natantl3r" 143.4 ~!lh ot
. ltg.or l.es ..tmewh~e •

In o,rder- 't/Q 1lQ$~ 4. unlte) - now at a1r through "he 81'8tem *'I 4'U1"80'~e,l$ ~$

lns1U,UI4, W lUll,pOQl,l'Gtca , ~ tlue'. to !.n pressure.'lh ou"lel »rfI.$~
Q _~.ured'>1 ~b.e ,,~te1"an ,~ tta.ched to the met'er.. n$Ql.tg~bl. ft.1.,

'-ius ~he ~f$$~, . b~ ..e.:r Waa COll$t:l'Uctod to r&O,oN theft barQutrto pres ure a'

fit. "Q.t>1r pr.laee 01 t1'.l

,_ th.<:fOlUml ora.' ~
er in he tel' • be OOH'Oct&d for til a8uro

10. A.t .°0. t !12Q,., ) •

"nJ)~ pJ:'~t,u'Jtu,..of 41 tm.d wat ! 1'1.5 111m! ,e1"$;, '. l '~lutt mu.,' 'b .ub ...

'ftC'eli tJ!!Oa 'he ~1'"1 'R1' sure. 'rh quantity 0'1 e.lr th ,i M,e~a d tbroue)l

...'t ..



d~ta 1t~lto ~¢~ b11it' et -~1~tlonmMY b~ r$Qoraeu Q~ th~ot~~ ~s Soon a.
t e1 l'" ;:).0 eat :e~,.the use at ." alide-~ul.e th(~ pE):m.t~l1b1l1tyf:;If ~,a~l& -.1 be

clU eter:niU(JQ. b - au "'tttlltb:e the de.'t~ .1,.r:."0 dll~cY;Q' tQlW,%~."

t ~" . Lee t' t oro uaefl ,to do~o:tillinl,} l'c:m.ll.Qabil ty wClr~ ul.Jed 10 X!1a~$UX'.

he ~rG"Ot:tvQlJQ:ro81t1. 'l'he ea: lea ntH)('eq no other :pt'~lt~itl~ t,rollltment tJt~.
, ' 1'-

Tho o::'oQ1 'I of roek in iihIJ ,pe';'·CQ.>l.ti4L,;e 0, );)Q:''' o.PU4C iu, 'th " ~ciicl V'ol~

til' X'(}Qlt. -- i~' Q. h'e' lfi.l(,iQ ":;'01;Q~G led 1:>1 SQlid min.ernl I!l4liltel". ~e pore:J

or f.Hlb.tl1.anoe ~ be. .01 ted t-Olll' O.!..l.U a.,.J.other. ox-' iiho,'{ ~llo.y be :tnt ;;;,'C~i.eet1ng.

tn he lc.t·". l' $~llBe 1;t :is I'e..i. 1."4"<3. o ~ l"luile.bl.c » 1"$ a ace o:..' eftecttvc poro:;5itv

1. ,~O ,ra1!~ ~t! ~ ff at.l ore p uo~ft¢r tot~l ~or.o~~ty.~ot~l,PQraa~aQe
1nclue~ 11 1 'terpti~e$ or VQ!~ hether Q,~naQe'ing qli no' 1Ul4 l$ l~fJ~ tllan 'till

poX'o .;t.' "i ( uP!QJ ,l. al'.. e.'1ent f era M) .pP!!1s1ble 1 c,? .e4 par Qent I: ~ tho #t"~
10 2\1.$)t) 1f&);.' aunii.,· U'nd r tbQSG ~~d1tl0U.

re ,I: ad b t~e meWtW.

eo :t'd.1I1~ to :£; cnholal ,the <);eo, ~ of ~ l1Qd;i,me t 1fJ ~ov(;rn.ad by; (l) unt....

n.llO~ of' Po.c' 1nc; of t· fl d' .len 0, (i ,( ) Ol'~ a¢1iion dW:j,:n.,:': ho aft~ ~lepostt~Qllil

11 met· cd .... tor., oroc;l..t:l ~su' ..()m<mt:;;.!'e uire th-e sfJ,l!{lWe;te at r 4;n.ll'Uon 01

. Ulk vo

10104 t~

-10 ..
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.. 6 b t'Or (Utd aeter qld '1"0' -ani. i].1tene,.41tuta .tit-e ;te"~~$.'t ',~.l Ol1

, blfl4, .,t8X- d 'tl"l :t_n' (ft'blJ# It.,

WlGaWi. d q\l. no" .., llA'bl~lot' 4 , iled ~~ ,,~',~41~tll6
, ,r:~'· .

1. $' It oul4 S10 be t~$tlte~. iJ.t.e',4~' .. re ,pIA,"

_ 1U ., <leto:tit$"~. "1"e to~~:, ,

.; 1:."",1:

QOlrII100 l4\bO ,c,'I!Q.11I ,10 fil "tr. T.he~,"'~., .'" t,4 !>1.a'~$:q.W~ tt' ~

!Q. .(14ed 0 \he tUl'Ul 1 until the $topper ~o~'atnlng1;he :~d~',1t1!l" OO1Qletelr

Pl10X . 00 «. Qt ,1d. tQf'o" thl'Q~ tb,e ~O~ 1 ,lin ~hl8

Q., It requ: ~d ~bo'Ut 24 0 36 hO\lr$ to oltlPl.,.·th1s o~el'\ 'lQA. iftle t:0l"6(J

~ & t ion ot

d.o hee

s, ).-5 p~ (i.~t$Ol.'u:dnb;'Of hydro hlori (I

wht¢l:l bad b en dd d a QWQ.Uo fU!IOWl1: ot ~Q';Utle ...~ont, ~ of tbe ()QtlSIlon

a014
tet

on.

ould b
O.oU

•
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r!:.:TE XII

WASHBURN-BUNTING BORE-VOWMETER.



a d.ecr aee In. porOI.'H,tr l'Q,USt noc'1osari17 l:",~n.zlt in $, ehl!,c:r'ii~ed~~~btlltr. rtt'

the roducttol) in porosity or a r:;iven rQa~orl~l im.»11aa ~ de4r~ae, tu .$12'0 01 . e

p<>reo a.nd h.e c avon sreater iareautag~ oh~~ l.n p¢:t'J:i,I.eablllty,,, ~r~ CJ .

maY', how. oyer, porou lth(}u bel!1.3 P~U.'bl'Gf _ in tlaG easo Of sealed p~;

Liko se" t 0 au :) @e! y h ~ ~qunl ,VOl:'(lsl.tlGG 'but 'Ve:'l::f d1tterent p~!\'lDea'bll:ttle.

eM or clay e.lld gt'QT~l. Atri 1»ot ae»:oa'tto~ altsrat,toa, tn a.1: tlC)

Ch recs in rooity n suqll, Qaso ~rn tU& to ~anw3l;tattbn. eJ1il

V 'rl1leo.bil ty • re to e Q<:Iou.r~t()a tOl" by th ~amo l>l'06eQ'P.:ll

l Pl ~o XIV XV t :md. XVI th., X"elatioMhl;o' bat~G&.n l'proatty a.n4 J>$

d1 t1 lly eho n: tOl' dittel'on,t 76.).10ill "he ....old. Iu ,1'14t.o n!X then

111t1of.l,Sli!,t). '!bo the pr'(>d.uo'l~a:-G6 of ~ 'Out

~,,_o io :I()ur~ut' to' "0 'ol,tltiO'tl$hip bat'f1eel'1

• J.. l) f.'U~hQ~·lu f1 not I 'Jo.~lt to irlWly a: ,~n~Ua,\lve 1'.....

co Ul'i.B(,h o~ 'pQrosity a.ud: ;pe.rtilZlL'!.," U!ty. Th~t 1o. to

a n 1UQ:t"-6uG,,"I'n por6s'lty ~ha.:t ls,"

o t e bu!al

is ty ot ()d..

0,1' l'O:1.1t111L P :rrnQ 'bl11V r10a urem.6nt

lom_ . Qf th ootoh~1 O~J,t~Ol\. The £,ol"llle •

~ 6 oul ) a.lrloat A oa11at le ae tho v"otaa betwoen

co

bill, Cif

1 ~el till.)d .1t rei ,ttole13. nurlr~ t 0 c:utIU~

ount or t.."ft~ lut tal OO!'llJ?l"l. 1~;:, th.1P tnte:rstt()e l1~'we$1').

;fro the 1" Thal"~tOI'<)l :moaSUl"~'Ilt$ ot

roo

pre ent ruo v .luo ~
by 0 ¢l'o -seet OM t 1 ro Ul"O eJ;'t~ ~1 etoptha that lu\vCl p r. t...

a tur 1 IlsUtne th~ 1t t$ 'l1'() th $

ept b. r I1te.t »r uctiou of oU 1 tie ,e<l. Ill:S*,UletlU, U-1



19hf;r IHi,l'l:llet1bUt $c,s he lU.ghor :;pX'Od,ua:tion_ Retct"Ohce sh~uld 'tis me.d& ~Q '!'able 1

tor e. daJ$11ed c~1son of the porm@ab;lllt1~ Md por(1s1,tes()t well~ t:r<ml ,*,'011

~o.8Ul'en\$ll.t;$ W$re ~d~.

PltU s XVXl au.d It I aho" tlta Nnaei'i of P0l"Q$Uy e,nd pa.~abWty. !~_,

1. t~~ .Eta"here tb,e porosttl Is, Ie£:!$ ha:n 101'6l" eem.t,tho 'pel'n1e~'b'lltty 18 nesl!-

co~:par!1'l3 the t IlQ ar~hllJ. it 18 o'Vi4ont tll:~t ~lt1H~ a'Ut 'paraU~l to

'ttl badd I planes,. oJ. hough .he ir j;)01"Q ~ if:, leS' Q1"EI __he Sllmlh tt %'!a~ re$.$o_ble.,I. '1JMe-th~t o:r1() ti those s~l;ee t."l till1o!':&,th.e. ~lQnt53.t~d. aAS:s of tb;eel"a1U$

r8 ()1'"itnted tIl the dl action. In wl'ltoll s,;ir 11$ to :rlow~U he.,e hl/.f.llJl" »e~a"",

'bl1i1;Ua than Ganw1es cut 1 ny olther ·directlon 'beliau.~~ill thl" l?osttlon the

ar otf'$:r thf) 1e at .re$l~ta~Qo to the pn~H'Q~eor dr.

Pl ., XXpnsentp S1' Ph10ally the rel.!a1J1onahlp at pem.tU'tbl'l1ty. ,o~oeity.

sQrtltla. ndi median d1nm.ator ot awt\Pleo trom tho Wal.hurger )10,. 7~ lb. ganeral.

the oettlolent 'If .art 1118 ltJ. . 8.' the ho;r1zontal p~oabillt~ .. and DO:ro,Q!1Y

l~s&. A8 the medtall d1 ter of tAe UQ.t:l.deratna beCo.tl$s l.m.-g&r the peX'rllea'"

~'~~@~nt,

oord1I.l&3to Fer 5. th

gJ,oms tfJ8 Q,on J..1:lt of q,uart2. chen. to~l'lno. zU-OQn, loU%co:r.:~nf). bUl"ite ..

q 101 £I, p'fr te, leok opaques (tnagnetit or o~j,te),. kA.\ol1ntt$~ iron o$"b~te.-l1·f

u4 $ r n m!nera,l t~at y bo glau¢01l1'e~ o.uartz and ohcrt COOl;PoOO t!IO~ th&n

90 per (J~~t 0 . the sand tone. • ollnU&t a (Slay Llill,srnl, i~ Il very 1n1pO~'

fr. Qton ot th~ Ou.t B sandstono. These ~toleo fill Qr pnrtly 1"111the·

ntiers j.o s botll~01). the 161'8&1"ITt1 er 1 grains.. Cal<*tto is 01 0: touud 1n th.
t

1ntersttoea in the Cl!t D nk e8,1ltls~ne_ but only 'dt9l01oysmall '8ZrlOUnto.

the rOmJ.l 13 ot t e 01 .2 ttnd Plflta XX} ohO'rl W1 V :rase in....

or e tn perm~ b:tU.ty of 7

p m bl11ty" ll~o'



'tb.$ pQt'O'$.l ty e ~ngee f.n' 2..c$..dtr::aat }}nt. al'$ not ,as ~1dent~ Xt li!U tIn...

pos lbl$ tQ rnalte poro I. y- nt ~su:rements O~. 'th.$ $w:rl0 a~l$ betQ:re4ilQ1CU.21a,'101ll)~

eaus the ,Pot"eBot thQ &~d ...ma,y become plugged wl'4 14UOll.l."""1_ lb1t!. OOiU4M

a-Tolded only : 'I @oQ lX1$a tr~/.1.t clQSQly ~d.1aeent ~o '~be $~l() that w:a1.$ou~

tor porOlllty flD,d :per):lO.ao1l1ty l).om:Pzoi'Qn.. Foroa.~tl .\'lleaa,u:t~#)(!IntllQoUld t~en b-.

run 0%1 .tIlllS· fragm~nt,. nd th:. rasuJ.ts t)otlQi1~d ~~lthtl1e itQro~j;t'y va:t.:ueG ~b1ialuad

~e ~~t4:tzt\t1on.
It: 1,0; tIl .u'Cb,oJ1'ac n1ieAt'.Oll tb. t *.he :\ ():;+tl~~OIn pet.'nt.!1la1>ll$:tr e..$ a reau.lt

of e1 ':\.z .don s n t dile O!\ reeet:t$ b.1iWecll tAB .~1dal1d the (lo»4t~'Wfints 'Of

the and. b It lID to ~he X' l:!lOV 1 of :r:t\f, ...ute p8J:'tiQlt)$ in 'the ;po1'etJ'bl 'he :paeGt~

601utlon.
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'l'b Petme blll'f and rQ ny ot tha Cut I~. OilS" &t
ble 1 - 001$111 .. .4

11 No.
1,.Q .' • S lfi_Q '.6" " 16.,0 40,,5

lit 8,a 0tl
l1"O~a. / BarrtIlGtcm i),. Ia 15.8 1.1 ~~4.. ).2.5 a.a . • '",,5

" 11.3.1 0:.'1 '7~.0

I • • f,'~' ,;~/., 1~.5 al,a. " 1'.0
L4I!O " 11,6 l.~e,

10,,4 ,
.~jt'9I1;137 " .. l~.Q 9~.5., 5711.01 " • 17.0 lN~5 r *~.'I .. " 13 8' 49~3 .,

~.

'" " 19,.0 465,.0
'" 14.4 "tI~ ·,eu,.a

3.~.$ flt1U.O_B. • 5 l3 •.9 10 ~••le.l

t
19.9

It " 1''1. ll ..~
ft. 1 .\ a.a

0... L.O • • 19.0
J

33.1 )

0 .. tt l~.e 4.
03'1 ..

I
~",O·. .It

0 " ... eo.a 4.1
~9, " , .. ~·.6 ,f.
0510 " • lfl.6 83. '
U " I

tt 10. "'.03l.2 " 16. ' I t5&.J
0313 " 1t;..,0 ~6.00314 '" }

.. 14. I al,o,
031.5 .. 10.4 o.~ ,u~C.~ Bonn 11.6 V_'.e .. " l,fhS ...
el .. i l.:2""a 0.9
044 .. 1 It'h3 17:.5\C4e

f
14.4 ..5

C40 .. 1",.2 51,'1047
J

16.9 2'1:.'1
C .. le.S 3.1.

','04;9 It

...11 10.4 6Eh8 ,
04 0 1It 13.3. 1.9csn . " ft

I
1G,5 . $l~l

0 " " 10.8 33,.0'
C " .. 1 ,a 1~'1.1
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