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• .,heo 01 1.. ,,' 0" ., 1.0 n' .. coat ... u,h

a' In woro h ,he f Lh', .

(Hl. The p I , the p.' .. I ..

Ir,. 10 0.01 _ of " to 1••••1 .0.000

p.,. n ,."h, u.,. h u. ,.u .1... <0, 10
lu•• ~••, ~OO .h...... "h., IS ,or .....



Th. ~o,oo'.. 'er ~o,

op •• ,.ll .. d ••• .1, of

., •• '.u.'y aod,f,.d ,. 'u"

,oe" ..... ' ... nto. A I ..

".

'oot.lI.d to d....... ,~. '.0." h.H I.n.uud b,
".P"U'ol t~. h,d,.. llo fl.'d. Aloo. tuo lov ..... "..

••••u,to, d'vl ... ~Of' .dd.d to .llo~ po,.. In tho '0 to

100 .1«00 fOn,. '0 b. d.t ...,".d '0" .co.u<ol,. n.

Of •••• fO , c •• n' .0HI' .. '0 .«O'o"u • la" •

•••• 10 ~.'d .

Tvo ., ... of .... 10 ~O'd'O, d•• I .... 0' .'0"'0"·

, .... v." •••d. th • ... lIOf .'."'OUU' h.d • C.? .,

...... , ,"u.",oo up.olt, ••d • b.lb ,~.. ~.Id '.P""

'''.'' f' •• '''00 of •••• 10. Th. la" .. pon."O.HU h.d

• 2.0 ., '0" •• '00 •• ~.<l" •• .1 ~.'d ....p" .f .bo., lO

I'''' .

c.".ct'o",

, •• , .o".e"o. foo,o," v.,. ... d.d '0 off ... ,"
• Cfo'

p.n."o.. ,.,. The .. ,'" I" o«.pl ..

d •• '..... •• 'h. p' •••"'. ,.c,•••••.
• p ....n' 10"".'00 I. 1""'Of ,h•• '0. "0'

• O.'fOCU •• f.cto< ao" b...b"octed Iroa

••01 •••. voloh

ThOf.fou, 'OO

""."'0, ••d
n. •..."'.d

•• ,... A' pu ... , .. of l ... 'ho. ono ",a",.~ ,hi.

00"''''00 ,. ol,o'fluM. Ab••• 0••• 'ao.ph tho

d In 'ha I" .010.. to """"'. b., ,h. 00<<0"'0'



"
.... 0<'11 ~•••b"a<'o' ho. rho _UOCU, '" ..... O~. Tho

••10. of .h foctor to ...... Iud fn. lo,h'o 10",

Tho o"ot to tho U." pr ...... "Itoo to •
'Iu .f '.'00 ph....... u , ,. • th

••1_0 of tho ph ••« ...... 100.10 , .0 •••

•t... Tho p "."'"' to doe •••, at Hn-

•• r., ht ,U u f oc,_ tho

'U" .ff f 'ou".'o, 10 .. r'" ,. tho to••
p f t" "Ho'" tho lao< huo' I. lop." .

huo" 10, .f " ..,.r, 10 "10. to p .

.. ,k. ' ..p t ... I tho 10' 01 .. rut,

••• , , 1.. 0110••••H ' " .. ,ut Tho bll"

p ono" tho On of t '''r to

.. " .. to., tho hll" p..... r. corro.t'" Iouor. or. ItvO.

10 Tabh I.
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•• 000

7. 000

12.000

10.000

H.ODO

00.000
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COU[CTIO~
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0.00000

0.00000

0.00001

0.00003

o.oooo~
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0.00011
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0.00016
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"
',,,c.d.,.

Tho fir.' "0' .. tho I ..Un.1 th. f .....-.ho"

.0 ••• 111<, of ..... u •• a ~ru v.. to .. ,o.. t. t" ...-
,1 ,000" or 11 pun <t. n •

...... .... t ••• 'uot.. ,h '.10. of Ia ...

Un. , h .. n ......... , u.' Iv.IJ .1." ,tI ..

".r. ...... •• ...
hUh"'"

Tho .11'0'0'" "oU u 1 IItholo_

I" .u 1 « .. 1.. 1•••h' ,., ......

leU lIf "1. h"loldhl ••h." tho

•• 'lOblllt, .. f " Ihu ,10, 'horofDro, tho '.0.'" of

,o I ..tt. ,""lnl woo oxpoc<oo ,.. 00 .h•

• 'h., h , " oHio .... In ... 00., "oo.lou 'hot ho •••

'0" l .. w I.Hllty, ..Ill •• qul •• " Lor." ....... , Dr , ..,-

In._ A bOlo Ir.' b n 'H ioU. or .. p -

" ..... th. lobor 01 , .. tin, d.d to .fO'l", tho Uf •

... le .u,,,,1e d ,..... rho ."ok
.... L... (010., .r 1.. , .1 ul'

..... 1.. l'U , ..p." 1.10,•• ,1 ohu' .~••". om'

..... ltl f .h .11........ A u .. " ... I.... f th••

• hr rUtl .. h HOloot\< for • .,..111< u.k .".

011.



Olaf " ... lng.

Scr •• ch h.rd ••••

"
'ho rock. we« .'.uolly •••• ,0*•.

"'•• dHu.lne. vi, ....001 "Ie and 0

Hony. A oohtlon of 'en puunt hydrochloTlc .dd "'..

• ood ,. Idon'lfy lhuron... A hond Ion, .... olU ... d t.

, ...,'n. floo-Iro'no. rock ••

0010.,,*. n. dolod .....pl. V" r.h,!volr hooOlan.o.,,

'''On ,hoogh .. ,lotion, 'n colo< .nd o.r.ol<, "OTO •• Ident.

The .yuoll pbYU.ol cond'tloo of 'h" •••• h "'.. good.

lo. rock. ranlod 10 " .. froo 1/2 Inch '0 1 III lnch...

TO. dolHlto w.. 1I00-lre'no., 111"< '0 .uk IUY 10

color. ol'.h'\y YUJ oorou", and <on'.'ud 'U" cloy

Th. dol •• 'a ... ".hdlvlded In.o fl •• ' ..«I....

b••• d on •• rlat'on. 10 'he .on l choroc'ul"'co. froc_

.Ion I w.. llgh, gray. "I, 11 n"o"' of 00 ... and

cloy...... Th...cond cl "'•••hll .. t" tho f"o<,

"0' do"" I'oy In coloT. , .. «100 ) conulud • olSh

p,opo"lon of clay...... Fractloo' ~.d • rol.U •• ly

la,~o ..oonr of .ouo, roo~fn~ 10 01 .. f,o. on. '0 'hroo

.'11'....... Tho fIlth Iracrlon w... rod brov" 'OIOT.

Gu.ol. Tho o'Oroll cOndl'lon of rho Ir ••• l wo. lood.

Uo pto ... ranl.d 'n .1 .. F,o. II< Inch to two 100h.. ,

.0" of coo rook. WH. 000 Inch 1n dl .."". Tho Sra•• l

w•• co.po.od of Onl"lor ond woll_TO.ndod '11"1"".



"
Io •••uh, .~. ' 1 "'.. en'lte.... , ~..." •• th

...pl. "" h••• ro lb. 41.,.1"••• h •• "'••••• 100'

'nU, roe' ,,1.1. to ft., the bo" <I ...UI..,I che .

The ... 1... p.«....... "I neb ' 1 •• ~.hl.l.. v -

..... to 'bo' of • 'ypi 1.41 , (1). The

•• \ <I.ut, 10 , ., ,he

••••1.10... v.. ,.Uh«". I...... n'
....... 'U. rod 'U .hlln .....co., t ... '0 .he, ..,••
....... to....... TIl••b.lo. n' be( ,lflo ....

'''.H • .,t.C1n •••p ••U •• rbo •• b ul 10••_

.ar, rocb..... h., "Of' p.' hto .. ,., 1 Che"

n' ~ '., •• h lff t. "" , .. , f ... ,

.he" po. Ia , '0' lac.'

.. 1<11 'h. l phl< ••ckl. (1..,,,.1 .

<\ ... Ul •• wl'h 'h•• ""d",o~... Th. d'.IOI." UU,Un

""'hO,,, u, ,...11 ,ock. v...1•• oor. cl •• ,l, d.flne' .n

t." ~o~, .. of t." f •• , "tal •. Ta.la I 11 ... tho dlltln·

I.lo.,nl .",a.tHI.tlea fOr a .. ~ rook ."a.
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••••

• • • •• • • •• • • • •• • • • • •• • • • ••• • • •• ••• • • • • • •••• • • ••• • • •• ••.> • • • •• • • • • •• •• • • • • •• • • • • • .... • • • •• • • • • • • ..
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••
• • •• • • • • •• • • • • • •• • • • • • •• • • • • • •• • .. •• • •• • • • •• • .. • • • • •• • • • • " • •• • • • • •• .. • • • • • •

• •.... • • •• • • • •.. • • • • • •u. • • • • •.. • • • • • • •" • • • .- • •• • • • • • ••• • • •• ••• u • •• • •



"
Th ttul <cbe.. w.. <0 dl.14. ,h ..... 1 18to olu...

cato,orl .. ,

t. Chn

~. O<.hr ..4 Shh

t. Lt ... , ...

t ••·... h ... LI .......

10. DoI .. I ..

1. f.rlor. o,ld t ... on , ... Iolft, ,o,k••

1. Po,'or. hard .... 'oo' on ' ••Unln. roc_ ••

•• S.rt ht w..'h.... roch.

The fl .. , .t., v" .Hully .... , ..... '" .,

". ...d...... ... II........



"
Th~ nUt HOp w" '0 '00' ,h. u.ainlne wolden'lfled

pUc •• with • drop of odd. Any ,O<~ thot <ontolud •

h'lh propo"loo of H .... nDO df d oTol"•• ly In ocld.

Th. phy .... l .pp.... nc. of ,h. 1' uoo "0' vorlablo, 00

, .. 'Ing .. ch rock w" loportont. So.. of <h rod. dh.

....d only ,lightly. Llu",onoo with cloy or ch," hPH

",.. ".,... po ... od o«ord,ol to 'h. ro'oo' ••••00"' of

,h. <00,,<1'1_

The .... '"1"1 ,.d, w.. e 01 .... 11 •• hr ,h. h.......

'0", ~.ch plo<o ... , t< .. ,chod v',h • .,.. 1 flh. H"d

tock, .. hlht,'ne <, ..voco, ulle< cra'n', 0' ...avy

.. t ••• ,ph'. , .. ,.'" "nO plocod In ,ho '10000' o.d

u ..... p"l. cl •••• Ch,,,.• ve •• ut .... ly hord. ol.<o<rr

ot.lll •• , ond ".r. chorocterlad by concholdo' fnet"r ••

Sond ...... "0" ldo.,III.d by • co.....alno. , .. ,"'" ond

,yp<oolly hUblo nUuto, Tn, 'hoi. ond och.. fraction

~...of, .non&h '0 be H'Hd.ed dup!y. Dolo.tre tock.

~",' d'H'ng.Hhed b, ••0dC,.a hordn....nd • h'o~o 'n

y.'lo~-h,owo '0 "0 colo,.

P,oh' ... o«",od wh,o ,ock. cOold no, .. td.n'tll.d

precl •• ly. Tho d'otlolo,.hlo, oh.. ,« .. I .. ,<o of dupl,

w.. ,h.red ,ock. and of f,oo l,,'nod do,. 'oc •• """ dllf'·

10 'h .. o ca ....

,ho cl, .. ,h....«h.d .0.' of 'ho

,ho ,ock w.. plaood In

ch, ..«.,'o<l«. Tho

dark, f1no_&,.ln.d .. ndoton.. ond oo.e of

had ,1aoO< 'd.n,I~,l ph,.'<al ptopo,rlco.

'ho ,nd.. lt..

lo,h 01 ,ho



"
n.\o ~•••hll'" ,ott .~.u.... I"lc •• 'h•• r..... the

<o<~ .... u .., ..~h h ol<be' '''.Jo".

t .. f ••••• ud f'nl "0' of t_....ul o-.,Ioto'"

,........ .... to> u,...a .be ~","r" n' ,.-
0'" •••h "HU..... 1I.blo,le f ru , ..

,. '.-J"" t '0'''. Of ,-
U fr .. 011,_<1, , .. ,17 ".H~"". 14'''O:h,
,be 1 '11 u t.o .. ,f... of .. , ..

Of d Val ,h.o' r he c.... .. .ocb .

_.,Ut.' ,h tol I ••••ntl' hoob

... 08.0.10 .. tho laUd •• rh ''''In,olo.hl f ........ of

.. bllhl, d nc_ vcr d.ll no ,., color ..

hllk ,"'0"'00 of rolle< .ralu to clo,

o'n...U, .. 10" rolacl.....d ..... oad" 10" rolot' ••

• ,«IIt< ',"vltr. u .. rul., Onl, hopI, "'Hh oc~.

hod .. 1"'0 cho,." In poro proportl", ond onl1 11

prop."'o" .f nch f ..e,lon .... bllhlr .l ....d.

Aboo,.'lo.

Th nd ".p h tho hutoL ,. u '0

'.00.. 1•• tho .b.o,.'ln 01 .ooh .U,.,.to fnUI Th •

• STIt •• <..uu.od ........ f ..T .boo••'I'" (·1:1 u .....

Th ... , .... 0' 'ki•• to. "OO t ••u ...... , ,. vU' ••

......<lu of I ... t". n. ..«u'. Th tD' .f ••• b

...... hl> ..III .10., I b••• 60. , , .

..... ..d. v'lI .1 ,. h blo. Uhl... h .



.~b.I.I.lo•••11.lllu.tly r •• oc•• the nou.t of t .. tl.l.

'.ro.I ... er

T•• tl.1 tho roc' fe.etlo •• th.t h••• hllh .b.oeptlon

10 ,h. "H~r1 poro.I .., .. ~.. ,h••ut otep I. tho .. p.. -

1 1 .,ou•• re •• Iarl' ut of .at. w to

e« •• lloh the .t"lotl.. l ptoe••• ",. HI ew"' •••

both the l'lht .n. ~"'. lcoy dolo.ite '.b".pl ••• were

p.doc.... Th. oth.r three d ..... wore .. ch ... te•• I,ht

t,..... The '.,roOio. w••••••ure. ot preo •• u ."It'pl"

of .pprool .. t.l1 I.B. which .llow.d ,he .. tin punuu

u.,. '0 be cO'ere. ".Uor .. ly ••• , .. phe....lly. The

hllh p .... " .. 1o'.r.a1. ". III ... I. Table I. The 10"

p .... ,,'" Ioter •• l. w.r. 20. 00. 80. 160. 320 ••••00 .. of

.. re.ey. Th•••,11 p.n."o.. ,er. wer ••ud to toot the

cr".he. uo.', ,herofore ,h. w.llht of "r....ple w..

,pp'."""'1 fl'. Ir.... The In.lvld •• 1 , .. , ... pl ..

w... cho ... undo.'y.

Th. Proee.Ut. lot t .. tlnl the luvel ,. ,h. po,oH..

tet w... lIlh<l1 d'ffe ... t. L.o"e p •••"o•• to .. wen u ••d.

th... fou. the ...ple .1 .. w•• Inor ••••• to bet"un ton

••• twenty-live F.... Th. w.llht of the ... ple w••

d.p••O'.' 0. ,h••b.orptlo. of tho roc'. The 10" pr .... r.

Intru.lo. lo«tv.l. were .1.0 ch'.led. Th ple " ••

'''tru••O '.itl.1I1 to lOO •• H, ."d ....ur )20 an.

Ho •• HI' A l.rlO 101'l.1 Intru.lon of I .. , port of the



"
'0 ..... ,,,.10 ,or. oohu unto Tho ,o.h. In .. c~ '.'0-

.1u'., ,10 ..or •• ~..... to up ...o ...h ••••• of .

: ,t I. tho whlo f ..ctln. TU •••,h.. ' ..

view n ". of ..UhUI••• Th•• r .

, • .1 :h ", .. UUCO ooloolot". ,h..

h u h 1.. 1 roulu-

lou. h." ,•••.

c•••u ••

aoh......10 of nooh" lol ' 1 .

•• ..oth. u.h•• Ut <0 ,ho 1 ..otlo .

to .... le< 'h [DF .f •••U 1 ••.,1..0. .. 10

.uuloloe .oo, ... 11 phc" h t Iot, "I ,h.
Ut"",,, I ...... I. th .l Tbe It Ioe 010-

,.lhora_ of u., ro<~ _•• 'ho nr 01 tho .

pl. cl .... t. the yaluo. Tho ••• lobltl', ... " -

pI .. I. .100 l , a<. 'ho ••••n. of ,""lnl ,.~ .. lr.d

••u ...... Tho COleoLltty of ,hL. I 'n... tl_

I"" for ho'h 'ho ... 1.01<. on, tho 1 u.'u ••

n ...._ I'" cion .. f •• I...It. w., h.. vUh •

h.... t. .... tbe n.h, I ..~, h , t .

the •••Ut .I.ht. lh••••• 1. w" tho .f .

..... • n •• ,tI., ,.. t •• n.l_ 110 ••• 1 1."•• 1•• Ioto, .. 10

vu U u , ,h••• I ..It ••

IoUUI ...... ... ".



"
opoco bu".. n 'he rock lulu d .. , .... 'o<.,dod by 'h.

poro.loeter olonl with 'he ',uo rQck pore •• So. th po"

olu dlot<lbotlon "OO bU... 'o"ord. an ."lftola1\y hllk

U"U", of po'" On 'he lor.o dl ..ote< ond of 'ho dlotrlh

t I on •

Tooto were dono to ." to «fIno ,h. "".ohlnl 0'0

<eduTe. Two •• ,hod. WHO , •••• <11"'. on tho """,.. ,horod

dploda f'o<tlon of 'h. "avol ,. find On elfo<tlvo ... y

,. <0«0« tho 10". In"'I'"""I., por. yo\.,... ,eo"d by

•• "ohlog_

.. •
dord. Quo",l'. h••

only ....wl.d lo""olon

Yoluo.. S••pl .. "In

II' lnoh " ... , ....d.

qooralto ond <en woro

• tn"olly nO pO''', 'bor.foro 'h.

ou •• b. duo ,. 10'erp.,,1<10 por.

••.,<1<10 .... tan.o " •• l/8 '0

'I •• ,uno "e .. porfo,... on ,h.
.un On 'ho doloolto.

The 01. ef ,he o'ho, <o,toctlon .. 'hod .... '0 In"odo

u«u" bo,ond 0 point "h..o ony lotH.unul .. pore volu..

, ... in.d. Tn.o,",'~ally. 'b" po, ..... dior'lbu,lon lraph

oho~ld , ••el 00' "' ,h. polo' whete all of 'b" IH.,pa"i_

~Io po," .ol~.. ho bee. I"',~ded, C,uahed dolo"lre,

,anl'.1 '" 01 ..

no<.a' tn,., •• l •.



n

OAU

0100

•
'tal ton v.. ~.U to ,o<or4 thlo 18(or..<1 •• , how.... tk.

,.,... ~.< .... ..
,U hr....ho. I ...hod. 0.,., In "" ... , .... , .........

e.u.u.4 ,,,flo. 'U co .. u .1 ,.



"

U5UlTS

AbOG'p,lon !."..'! Welsh' ror.o,,'

!h ~.i.h' poroont of .. oh roek U<alHY ~•• ,.leu·

I'oed f,o. tho oven dry ~.I.ht. n. peroonc ohoorprl •• of

• fro<.Lon wo, ,o[rulUed f,o. 'he oven dr, ..4 .. tu,oud

,.,fao. dry wel,"t. of uch (roctloo oecordinl '" AST~ C·

111. Tobh) Il.'. 'h. ".ISht po ..u •• and th poreon.

,hoo,p,lono I", ,h. do[od<o, 'he '00.1'. fo' rho 1 .... 1

.. e Ilvon In Tobl ••• tbr"Olh 7.

OOTO''''''<

The ~DF y" ,.1,0IHed "Ito the .,. of • coopu'e<

prol'" 'he' (.'orpna«d th correct!"n facto," In'o 'he

..... r.d poro 01 .. 4lot,lb,,'lon. n. e"oputor pTlntouto

vore not lnrhded In 'hi. <op"Tt lor 'he .... TO .. ono tho'

tho row d... oh•• to "or. "H ,1 •••. Toblo I ,Iv.. 'h. to,

.. 10" ond ........ for the dolo_Ito. The ..... 1 tDY

.. L".... ftor .hr •• end 01, 'un', are 110tod In Tohl •• 9

.nd 10. ,upe<tlvel,.
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lOCl
TYPE

WEIGHT
pueUT

PlltEn
AIJOUTIO.

• UC~t ...., H.' .. ,
, Duk Cu, H.I >.,
, CIaT s.... ,. , ,..
, Po ..." .. , •••, _.,j_how" ••• >.,
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0 o. • 0 - • 0 • • • • 0

• ••
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