


Previoua .tudi •• al.o have related the difference of clay .tneralosy 

vithin altered volca,.ic a.h •• to th thlckne.1 of the depo.lt. Horsan and 

other. (1979) .USg_.t that for. Cretaceous fu ller" . earth Itthe extent of 

boUnieatton appear. to have been ..:ontrolled ulnly by the thlckn"-ia l of the 

bed. 1t Si1l11arly, Sfodbn (1976) pr.lentl a model for the pro.relsive 

kaolloizatlon of volcanlc alh layer., utnly bentonitel. He oote. (p. 67) 

that "al.olt coapletely kaollnized roclat (t nltelns) have been encountered 

only vtthin coal �~� ....... ," in ODe c.u ' e only the top and bottoa of luch a 

parting tn coal. Thus. 'uch • IIOdel .ee81 relAtively veIl eltablbhed, eve-n 

though the det.aUI reaaln to be worked out. 

Ti •• of Altera 10n of the Aah Partl rdl 

MglDentl can be presented that both the phYl-ical and chuical

aineralogical variationl in thele- partingl vere developed reb'tively early. 

The expolurel in Hiller Canyon, whOle _JDer.loglcal vartationl have juat 

been de.crlbed. are IIOlt 1nltructlv • • The rubble, or la, depo.lt, f '1raed by 

angular, rotated bIota of the thick parting indi t;.cu.t: that, in the till e 

interval be-tveen depo.ition of lne volcanic alh and depolition of the 

overlying aandltone, phY'ical and 1I ineralogical change. ot the tltick parting 

veee e.lentlally eo.-pleted. 

fro. a phyaical standpoint, it il apparent that the thick. parting vaa 

eoheaive, or even brittle. It va. f:lr. enough for an1aal. to for. burrova in 

it and fir. .nough to break up into angular fragllenta alo08 planar 

fracturel. The undiltorted fora. of the ang,ular f rapent. and the encloaed 

burrOV'I .hove that there va. little or no later co.pactlon and, by inferenc • • 

no .ignJfleant leaching or L1 •• of ..... 

39 

The contraat betveen the ainer.l08Y of the blocb of the thic k partinA 

and that of the .and-filled burrov. providel further evidence that the 

lIiner.logical tranlforaation val "Ientially cOWlplete at thi. ti e. The .and

filled burrov. are very feld.pathic, but feldlpar 11 completely .1ls1ng in the 

enclo.lng .. trl. of the thick partlng. The pee.ence of feldlpar elsewhere ln 

the thick parting ,usae.t. that it va. probably prelent here origlnally but 

val later de.troyed. It appearl that feldspar (and probably alao biotite) 1n 

�t �~ �e� '.:hi-.:k parting vete loat before t be burrOWing occurred. The preciae length 

of tae involved cannot be deterwl ned, but it aeeu likel, that lithification 

of the partingl va. ee.entially coapletad in no IIOre than a fev thou.sand 

yeara , perhaps ClUch lea • • 

5i.i : ar evidence h •• been used by othere to argue that the alteration of 

volcanic aahee to clay a1neral. occurl qu1ckly. Stod6n (1916) noted calcite 

concretione in bentonite. that could only h.ve foreed while the rq,rerial va. 

,oft , and yet ZIlllt be younger than the foraation of kaolinite. He conclude. 

(p . 66) Itthe proc .. 1 of clay .inerala foraation ••• may be l1.lted in tt.-e to 

the period of early diagene.l., i .. edlately after depo.ltl0n of the 

. ediaent •••• " Burger (1966) oblerved brittle fracture of tonlteln. that mUlt 

have occurred very early becau.e the b=edlately ove.rlying partl of the a.ae 

unit h.ve Donul It ratitleation. He concludel (p . 44) IIThi. ean. by t h11 

tlae the fonoatlon of the kaol1nlte (DOrphologlcal typea) •• • had bun 

coepleted. because 1n the lection they exilt fully dev'eloped.1t And fu rther, 

"They reve-al that the procee. of foraatlon ••• doel not take place I lovly, but 

e:xtreaely qUickly, having been alllOlt coeplete:d In the .tate of early 

dia,ene.ls. " 



CONCLOS IONS 

Th1.!" detailed .cudy of the part1n81 1n the C coat bed of the Fer r on 

Sandstone He.ber ha. rev •• led t 'at they originated a. vier i t: volcanic •• h 

f.lls that rapidly altered to thetr preaent claYlcone lithology 1n the actdic 

"atera of the peat .wup . l'l tht.~, vell-fluBhe.d partlnS8 altered to 

t·.o11n1c • • vhile the thick parti ng bee ••• kaollnized only at 1tl top and 

botto. portlona , the center alterlng lnateact to ••• ctlte becau •• of r •• tricted 

flulhing and l.aching _ The proof that thea. parting_ had auth an orlgtn 11e. 

ln the distinctively volcanic:: character of chelr non-clay .10eral08Y and the 

pre.ence of accretionary lapl111 in the thick parting_ 

The •• nidioe ca-ponent of th ••• part ins, a110\0$ the. to be dated by the 

K-Ar method . Poor r.-Bult. on thea. partinga were due. at least in part to 

1ncoaplete. .lneral I.paration prior to rad10aetrlc analysIs. 
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PLAn 1.--.'fAP SHOWING SAKPLlHG STATiONS or 

C COAL, PERRON SAIIDSTONE HEKIIER . 

44 



DEPARTMENT OF 1HE INTERIOR 
UNITED STA1CS GEOLOGICAL SURVEY 

,-

OPEN.fIl.E REPORT 
·81·175 

T. 22 I.. 

" s. 
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