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ABSTRACT 

The late Early Cambr ian Rome Formation is the oldest formation 

that i s  exposed widely across the Valley and Rid ge Province. i i: is 

brought to c.he surface by maj or thr us t f aults, and in r.:1any cases is tope-

graphically the highest exposed formatio n ;  consequently, the b o tto m  and 

the top of the }',orne are usually miss ing, :'Iowhere is a cooplete sc:c tion 

of the Rome Formation eKpo8ed except in northeast Tennessee. 

The RO!!le is a heter •Jgeneous formation of r2.J, n:acoon. ormvn a.:1d 

green colored s&ndstone, silts t one and shale and local beds of gray :ime-

s tone and dolomite, all of which vary greatly in proportion a1:d distribu-

tion thr,>t:�hc:J.t the for rr.a.tion . 

the n ort:bve.s tern belts of the /;.ppalachi.:m V.s.lley v.-ith lesser a·u�J<iOt.s cf 

s hale and CiHbonates, 1.1hile t o  th e southeast. 3u,1Js::; predorr,iilate <nd. c;c.�·-

botlates mc:ke l_ip appioxirrlately half of the for:nation, th1�s irH.iicati_n.s a 

Heste:::n soLrce £'Jr tl1e Rone sedimer.ts. This is cor.finner; by .�J·::c>tic ratios, 

and paleocurrsnt �easurHments of cro�a-bedding and rippl� sarks in tl1e 

study area. 

A sc.riking fea ture of the Ror:le Forma tlon is the "lhundc.nce cf :JL.:n:..:;:-'' 

sedimentary and organic structures. 

a tidal flat ryp8 or environment are: mud cracks, halire crystal casts, 

ripple H:uks, rain prints, tidal baL.s, em: rent la:;l.LnaC:lC'�l, r i['lJ-�2 i :1c::i.:�c:.--

tion, fla:oe r <Jnd le:::t:icnlar bedding. Biogenic sedir:,ent.n:-y scr�tCtLrc.s an: 

di c:<:>t or3 

U da.l r o s'.lf, cld,1.L) . CrL!Zi:J.ncJ in t::c· l!c-rr�.e rorrnaticn does '10� fit Sci l.'!C:t�.:�·' .: 
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Evidence from the Rome sediments indicates that they were 

deposited in the follm<iing environments : supc:ttidal, mud flat, mixed 

flat , sandflat , tidal flat gullie s , lagoon and oolite shoals. The gen­

eral coars ening upward in the Rome indi cate s a general transgressive 

sequence. The transgressive and regressive phases within the Rome sec­

tions can be correlate d across st�ike. 

Previous studies of the Rone have indicated that the formation is 

difficult to correlate dus to the scarc ity of f;:;ssi:i.s and 2-bser-.ce c£ 

marker beds. The prc.sent study �-ndicates tha t there are mar-ker beds at 

the top of the formation and th2t. the R.-Joe .:.an be c:or-r:elated easily fL)r 

a distance of 40 ko al ong Pine Ridge and for le s ser distances along other 

rid ges . Across strike the f ormat ion can be correlated with difficulty 

over a palinspast ic distance of 105 km by utilizing the oolite and 

Skolithos zcnes as markers. 

The Pumpkin �/allc:l Shale v;hich is Middle Can:bric:.n in a<;:.e is a 

facies ec;uivalen� of t:1e upper Ro:r.e, vJhile the tOjl c£ tje Shm�:Y �)CJlorr:ite 

is a facies e quivalent of the lo�er part of the Rome. Thus the Rome is 

of late Early Cambrj_an age in the .:\ppalach.ian Valley ann probably Hiddle 

Car.,brian in the subsur fa ce in central Tennessee '.vhera it l:�es aoncor.:::orm-

ab1y over trl'2 Preca:nbrian basement. The sea advanced ove r the craton 

in the prc3ent pcsi.tio:1 of the Appalachian Valley during Rome time. 

The craton had been previously pPn��l�ined and deeply weathered in a 

tropica:i. to subtropical climate . TI1e �eathered products were transported 

and deposited in the r,ome sea and tid <tl flats. 
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CHAPTER I 

INTRODUCTION 

on 

Objectives cf this invest are listed as follows; (1) To 

describe in detail the lithology of the Rome Form�tion, locate any marker 

beds, and, through detailed stratigraphic logging and thin sectionir>g, 

report and explain Li tr• , se�imentary and features. (2) 

To establish the interrelationship of the different litholo 

the Rome, and tc' attempt correlation of stratigraphic sec t i on s pa:cc•.llel 

to and across strike. (3) To determine the nature of the relation 

betv!een the RomQ, Shady Dolomite, and Pumpkin Valley Shale formations. 

(4) To reconstruct the environments of deposition with the aid of sedi­

entary and biogenic structur es in the formation, and, consequently idc:ntify 

transgressive and regressive sequences. (S) To d e t e rmi ne the source and 

paleocurrent di rection of the RomP sedi;:nent s  through sand I slwle anJ clas cL: 

ratios, and measurement of cross-bedding and current ripple directions. 

(6) To dn:n-1 CJ paleoenvironr�ental model for tbe Rom(:; froJL ichnofossils ;:mJ 

cor:;pare it to Seil.ac:lier' s ichnof acics model. ( 7) To describe the 

Cambrian E::Dgeograpay the time of deposition of this formation. 

The Lower Ca;;tbrian Rome Formation crops out in the Valley and Ridge 

Province, as a series of long, narrow resistant r that parallel the 

1 



2 

generally northeast - southwest regional strike. The area of study 

(Figure 1) is part of the Valley of East Tennessee, a subdivision of the 

Valley and Ridge Province that extends from northeast New York State to 

central Alabama, a distanc e of 1920 km (1200 miles ) and ranges in width 

from 32 to 120 klil ( Figure 2). The Valley of East Tennessee, know-:1 al so 

as the Appalachian Valley, is bounded on the east by the Blue Ridge 

Province ( Figure 2) which is characterized by high rug�erl mountain topo­

graphy with elevations of up to 1980 m (6 ,600 feet). The boundary betw22:1 

the Valley and Ridge and Blue Ridge provinces is a zone of int e� s e ov2r-

thrustin3 and folding in the southern Appalachi ans. Rocks in the Bl�e 

Ridge range in age from Precambrian to Triassic, c.n.d consist of granites, 

schists, gneisses, quartzites, conglomerates, slates, and marbles. To 

the west, the Appalachian Valley is bounded by the abrupt escarpment of 

the Cumberla�:.d ?lateau. The Plateau has a dissected undulatinG Sclrfacc 

which is 450 to 1050 m ( 1500 to 3500 feet) above Jrrean sea le ve l . l'] 2 teau 

rocks consist of Pennsylvanian sandstones, shales, and coal beds, :nainly, 

underlai� by Missis�ippian limeston es and shales and older Paleozoic 

rocks. Strata in this plateau are nearly horizontal, except in the 

Sequatchie Valley where rocks have been compressed into well defined 

folds. 

The b,)uw.laries betv1een the three provinces are structural as well 

as topogra�hic. The relationship between these provinces is that at the 

boundaries older rocks are thrust over younger sediments, and from the 

Blue Ridge through tr:e Appalachian Vd ll ey to the Cumberland Plateau the 

exposed sedir:1cnrary rocks beco!.te progressively younger in age. Pre-

cambrLnt co Lu\·JCr Carnbri<m in the� Blm: Eid(�'-'• Early C ambri;m to Pcnnsyl--

lf.::>.!lL:il1 in the Appalachian Valley and Si l ur ian to J:'ennsylvanian in the 



r 
---�-

1 
rt-<� - �---

� 

.) v c '•· ' ---..,-------� -·- ·- ·-. -· 

'' " cU.<V 
3&0 

-·-·-· 

. / ' 

-·-·-
. 

• .. . 
····-·-··-

. ' 
8�" 

�· �:L1e R.:LJr.e ('-""'�') 

?:·-· ·-·-·-·_, !_ ._ 
V:�rginia 

. '"" ' ... ., 

·-·-·-· 

I ., , . . �"'"" ' 

- . """"''� 

f · udrun " ' , · ·" · • 

../"'"___..,.<1!5'''·'7-.77-· ·-·-· 

[, ,. ' ,, 

<7 �-· ,,, -.;,; 

-·-·-· 

; : ; • em ' • . 

. _,,:;,.-::;::;,.,o�d'":,/l';7 
- · -

I , L a •••· 
' � � 

�c:-·· o 
K ,,, Y 

v. . ' 
, . 

> #y�· � ,.. -�-,:-··....::'-""' _.,.,."../.t 

I 
S :JJU'• • ' 

,' • • c<·':/'' ......-<" .__., 

-·'a ", 
., 

• • .. ,;-' ,-,-?' .,-
•· .-�· 

L''" 
" ' .<< .;· .···/? ' ,. ?'" 

I , • 

.. . . - "' • . 
·' .·· . 

I 

� ;,t:;� -::5�</� -:-�<t� / // 

I I 
1-

dt!.•'/ / • • ·" :/ . • '\ / 
,r /' ,. • . ;/ r,�-· ,.-7� if. ,, 

� / //' . .;§"" .�.-·. ._.. �/\. 

�1 
%/ - �- ·:::-;;-<: _>.#' " / 

, /· .. ". ,,v·' 
""' 

� # /·' /• -'-""' / .,�--:;::;·-, gp ,-//>
%/; ;/ . -7"� 

_;!./,.< ,.,-/ r 
;,>(,_, /!://-

'. ;A· f::�:�(�l�) . /�-�/ 

�:;;- � // : ' > <<·-" ' 7 ' 'V •.. ,;.; ,f . / "·<' ' / 1-.' . "' , / l ; / /,.-, .::,;,/ 

'i" < / c /_/ • /.·/ / \.,/ 
70.;- ,. '-../J ��:/·//.( .. � /' 

c� ,' /. ,: .. / p·· 
."· 

_./ s-Ir::.. }' .::..1 1 /�/:� . - ;/ -<I'' 

"" 1 -"" .:::-, .;f r· 7',, ,', It' , 

,? / ,,� l · II 
'C' /it-- / 

v 1 �.:: 1) t:! 1 r\rll .... 
-< .-:,.�' ! "/ ' / ' v 

! 

� .. } i ll I .("l �__... .1 

11 .{:t.·.�. -/!1�
1/ /v � ..... ··\.. ....... ) 

'� f/ 1 i 
. 

· __ . .JL L i 

-· 

.-" 
,... � •-"'"'·-·/ 

/ .-· 

10 

-· ,...,· 

(", ,, 

/ !'Iorth Carolina 
- • ..1 

20 30 b.Omiles 
:,.____ .. �J,_._:., I I 

8 

sf ------·· c\ ) ( > , • -:-• •- • 
. 

_,___:_ ··' .�'1 a 
-·-· _,. 

___ ...J.._ 
(' ,') 

---·-, 
._'4 

-· __ ,.._, ------l'-L--· -- � l.. ·- ..J 

Fi gti :.:.:· l . DJstr 111ution of the R0:ne Forrr:aU.on in r;:ar.:t 'T'eDnessee.. Tt:e nrea 0f 1nvest:igation is •...rithin 

rectHlif�.f.� .. 

. ., . 
I 

36° 

35° 

.... 

l.J 



0 
1-

Hiss: ALA 

100 

, , 
200 

200 300 400 miles 
I I I --f 

400 600 km 

4 

Figure 2. The Valley and Ridge llrovincc with n.djacee1t provir,ccs in 
the eastern United Stc l t cs. Arrow roints to 3rc0 of study. 



Cumberland Plateau. Thus there is a facies relationship also betwee� 

the three provinces . 

5 

The Appalachian Valley is characterized by narrow parallel ridges 

and somewhat broader northeast - southwest trending intervening valleys. 

E levations of the valley floors and ridge sun�its decrease pro gr essively 

from northeast to southwes t, as streams and rivers draining into the 

Tennessee River become mature southwest-ward . Ridges und erlain by the 

Rome Forrc.a t ion are shar-p and s teep due to the abundance of res ista nt sand-

stone bed s , while ridges und erlain by shales, limestones and dclouites of 

the Conasauga, l�n.ox and Chicamauga groups are bro<-icler and less e:::tre,Tte 

topographical!:-,'. The ridges range in \vidth from l to 3 km and are broken 

by water gaps and wind gaps. In the extreme northeastern part of the 

region, the valleys �re narrow and range in elevation from 600 to 750 m 

(2000 to 2500 feet) above sea level, and the ridges stand at e levations 

of 1200 to 1350 u (4000 to 4500 feet) . In the vicinity of Knoxville, the 

valleys range in ;:lE-·.,atiou from 2!t0 to 300 m (800 to 1000 feet) , <,.;hilt: 

the high er rid;;es are. 330 to 450 m ( 1 100 to 1500 feet) high. 

Geo logically , the Appalachian Valley is ci1aracterized by folded 

and hon1oc linal thrust sheets. Outcrops of tite fucmations in the Appa.lachL::r:: 

Valley ar� repeated several t imes from souchea:3t to north'1est in narrov 

linear nor-t!1east strikins b elt s . This outcrop pattern is th e result of 

folding a�d faulting of strata in the Late P aleo zo ic , f�2�owcd by the 

removc:d. oy erosion or someti1:1es p ersistance of tile upper por tions of the 

resulting struc:urcs. Tl1e structure of the Appalachian Valley is cha rac­

terized by a sedcs of overlapping l inear thrust sheets <,.:hich dip to lh.::: 

southeast (Figure J). ::.e(Limentary r;.Jck layers in the ve�lley are 
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Figure 3. Cross-section of tl1e Valley and Ridge Province in Tennessee (Rodgers 1964). 
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tmmetamorphosed. These rocks consist mainly of limestones, dolomites 

and calcareous shales with abundant arenaceous and argillaceous sha:::._es 

and sandstones . Rocks exposed are mainly Lo\ver Camhrian to urdovi cian 

7 

over most of the Val except at the northwestern edge where Silurian 

to Pennsylvanian age rocks are exposed. 

Distribution Rome Wit hin 

The B.ome forn'ation in Tennes s e e :is e:cposed extensively ie th;;: 

Appalachiau Vi:�lley (dgure l, pag� 3). It: is the oJde::.;t formatJm1 t;:at 

crops out in the Val , but in the belt of mountains to th e east �{ the 

valley it 1� tl� youngest format ion exposed. It !3 found in small f�ult 

slices at the 1df�stern foot of the Snoky f'loun t ains, but froni Bays iv1nu�ltain. 

and to the , .. ;est, the format ion underlies the prominent ridges in the 

valley. The ridge topography is maintaine� bv the presence of reslstant 

quartzitic sandstone layers in the forrnatior. 

The bandf'd outcrop pattern of the !'.cr:1e is due tQ thruE;t fault 

which br t to th2 surface thrust sheet afcer t::,_-,Jst �;heet i'1 v:chich the 

Rome is the oldest formation. In all cases, in nor the as !:f.' .en 

Tennessee, the thrust faults cu t through tht::: L:P;ler h<tt 

Thus nm·ihcre in the- valley is the bottor.1 of th<; fcrn,ation exposeri 

fa�t moat prohably indicates that the Rome lies directly on the PrecaRbrl�ll 

bnsel;·:cn t i r: t Val]Py and Ridge Province in Tennessee, bccaus the b3S 

rnent is not bc:lieved to be involved in this deformation. iio deep wells 

have penetra t<d t he oaseinent in this region to prove this point, but in 

Centra T�,nnessec and !Centucky, the Home i.;:�EedlatP1y overJies t h<:' bcscmr;nt 
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The s t r a t igraphic p o s i t i on of the Rome is ab o ve the S hady 

Do lom i t e , the P re c amb r i an b as eme n t ,  and ur.de r  tl'.e Pumpk in Val l ey Sh a l e  

( F igure 4) . In nor the a s t  Tenn e s s e e , '"'here the on l y  cont inuous s e c t i on 

of the Rome is f ound at Val l e y  Fo r ge , the Rome Fo rma t i on i s  o ve r l a in b y  

t h e  H onaker D o l om i t e  ( Pl a t e  6) . (All p l a t e s  ar e :in p o cke t . )  In t he 

Appalach ian Val l e y , the res i s t an t  and s t ee p ly d i p p i n g  b ed s  of  the Rome 

are t op ograph ic a l l y  the h ighe s t  b e d s  in a r i d ge , wh i l e  the P umpkin Va l l ey 

Shale is f ound at the dow·n-dip o f  the r i d ge s or in the va lleyE: ,  �"'-c' l1Ct� the 

top o f  the Rome is s ome time s  e r c d ed or c overed . The ex&c t th i cknl' S S  of 

the Rome ia the valley is n o t  kno-w11 ,  b u t  d eep ba sement we lls  iLl Cen tral 

Tenne s s e e  and Ken tu cky ind i c a t e  t ha t the Rome thins a n d  l.vedges out v;e s tv.;ard . 

The a r e a  of s tudy i s  in the we s t e r n  part o f  the App a l a c hia n V a l le y . 

It extends from Lake C i t y  in t h e  no r th,ve s t  t o  Nountain in t he 

s o u theas t ,  and f ro;n Hous2 Houn t a in i n  t h e  no r t L e.'"!s t t o  H ar r i raan in the 

s ou th,Je s t  ( F igur e 5 ) , an area o f  4 350 sq lGn ( 1  i O O  <' quare mi les) . 

This area i s  chara c teri zed by a l t erna ting val leys a n d  r i d ge s  

wh i c h  s t r ike n o r t h e a s t .  The prom i nen t r id ges o f  t h e  I\.o:Ee exh i.b i t  a 

cha rac ter i .s t  ic co�nb y t opo g raphy . Th e r id g es have n.n ave r a ge e l eva t ion 

of 300 m ( 1000 fee t) above sea leve l w i th a re l ie f of 90 t o  1 5 0  r n  ( 300 

to 500 feet)  2b o vc the s urrounding val l eys . 

to we s t  a r e : H a y b  �10'-.mtain , Sha rp Rid ge , Be.-•. v.::r Rid ge , >� u l lruP Rid ge , 

P ine R i d ge ( e a s t) an d P ine Rid ge ( we s c) . Th e ar e a is dra ined by t he 

Tennes see Ri'.; e :: ,  Cl inc h Rive r , F r encl t  Braoci Rl n.' r ,  LiE :  i' o l s t on Ri. ve r  

,md r.cmH.: r u u o> ,� re e k s . T : lesc:  r :I. v e r s  f l �''•' p a r a l l e: J  t o  n n d  a c r os s the 
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ridges fo rming wa t e r  gap s th r ough whi ch the h i ghways and rai l r o:J.d s r un .  

Diggs Gap , Cr ippen Gap , Sh ar p Cap a n d  Po r t e r f i e ld Gap a r e  s ome o f  the 

wa t e r  an d c ry gaps where th e Rome Forma t i o n  lS exp o s ed . 

The c l as t ic s and c arbo na t es in the Rome Fo rma tio n wea the r 

d i f f e r e n t J y , w i t h s a nds ton e , E: i l  t s  to:1e ar1d s h a l e  b e d s  d o m in a t ing the 

res i duum an d s o i l  t-lh i ch f o rr.1s a s hal lm.,r man t l e  full o f  ;.:-ock c h i p s .  The 

c arb on at@ r o c ks wea t h e r  more d e ep l y , and l o c a l l y  f o rm z o nes of gray i s h  

or an ge s i l t y  c lay with a redd i sh b r mv n  s o i l  r .  

The area i s  a c c es s ib l e  th r o ugh a n e t1mrk o f  n 1 gmvd)'S and .r oads . 

S oue o f  t h e  bes t Rone expos ures arE alor. g  I n t e r s ta t e  � !)  •11h i c h  r uns eas t 

we s t  and Int e r s t a t e  75 whi c h  runs no r t h - s o u t h  a c r o s s t h e  s tudy ar ea . 

Nos t o f  the ou t c r o p s  s tud i e d  are wi t h i n  40 km ( 2 5  mi le s ) o f  the C i  o f  

Knoxv i l l e  ;.;h i ch i s  n c>. a r  t h e  cen t e r of t he a r e a .  

Thi ::: t ee11 s �: c.: t icns  have b e c�n f; t,_d i e d i n  d e t a i l .  The l o c: d t i ocls o f  

the. sec t i on s a re shoHn in F i gur e 5 an d Tab l e  l .  The s e  ou t c r o p s  h'e r e  

chosen af t e r  t h e  au t h o r  exam i ne d  a l l  t h e  ro ad s t h a t  c ro s s  Rome r i d ges 

i n  t h e  s t. ·..1d y a r e a .  : ; o  I�on:e e xp o s u r e s  \·: e r e  found a l o n g  P:ine Ri d ge (w e s t ) , 

whi l e  a l o n g  P ine R i d ge ( e as t )  on l y  f o u r  o u t c r o p s  are w e l l  exp o s ed . Th e s e  

are a t  P i ne Ri d ge I- 7 5 , C l i n t o n , Uak Rid g e  and Y oung Creek . The Bullrun 

Ric1g'2 bel t u f fe red. uc re t h <:tn s i x ou :.. L r· u !J c; , t :1c: b e.s t fou r o f  1.-:h �. c n  a r e  

D i g gs Ga p ,  l� e l son B r o n c h , Pumphou s e  E.oad a n d  Dll g  Ridge . Th e only we l l  

expos ed s e z: t i o tl in I:le a·,;e r is a t  Cri p pen Gar . Although i t  exn i b its 

nume r o u :-> Lnc o ;:1p l c  t.e o r  c ove red s f• c t i o n s , S h a r p  Ri.dge p r ov i<.lcs on ly one; 

s a t l s f a c r u ry e x p o s ure f o r  this nv c s t  t i on ,  a t  S h a r p  The Fi rs t 



Tab le 1 .  De t a i l ed Lo c a t i on o f  Rome Expo s u r e s  in the S tudy Area . 

S e c t i or. Coun t y  <�u.ao r < m  g.l e CC>ordina t es Th :!.ckr1. e s s  Rome /Pumpkin Qun l i t y  
--------- ---·-- --·--- - - ------------ ------------i�M e t e£_ �'3._l l ey Con t ac t -----
l .  

2 .  

3 .  

L+ . 
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9 .  
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I - 7 5  ( PI\.) S t a t ion 8 6 °  5 '  O " H  
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D i  i_; g s  Gap Knox Powel l 3 6 °  6 I O "N 
( DG) S t a t ion 8 !+ 0 1 I 2 0 " H  
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(:Jr}) 
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( D R) 
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C i ty s · {' s s ' 30 " \<) 

------ �---·- -·--------·-- - - - -------
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1 0 7 Exp o s e d  Fa ir 

5 0  E xpo s ed P o o r  

51+ E x p o s e d  P o o r  

9 0  Cove r e d  Fair 

9 1  Exp o s c-.d Good 
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Creek sac t iora i n  Sharp Ridge i s  r e l a t ive ly p oo r . Bays Mountain provides 

only t-wo road cu t s , the Po r t er f ie l d  Cap s e c t ion and the Sho o ks Gap sec t i on . 

No exp o sur es ou t s i d e  the s tudy are a were examined be c aus e the  s e c t ions 

stud ied are h omogeneously d i s t r ib u t ed w i th in t he a r e a .  Pub l i s hed s e c t icns 

and ba s emen t well  logs ou t s i d e  the are a o f  s tudy \·Je r e  u t i l i ze d in deter-

mining f a c ie s and t h i c kne s s  trend s ac ro s s  s t r ik e . 

S tr u c t u r e  

Severa] sou t bc.::.s tt-7.:-u d  d i pp ing thru s t  faults i n  tt:e s 

( F igure l ,  p & g r: 3) th :::us t the Rome Fon1at io:1 n o r tilwes t.Hac d .  T;w age o f  

t h e  fau lt ing i n  t h e  Appalach ian V al ley is p o s t Pen� s y l van ian , a s  ind icat ed 

by the iact  tha t Penn s ylvan ian f o rmat ions a t  t h e  HPs t e rn edge of t he 

val ley s re fau l t- involved . 

Th e amount o f  d i p  on the Rome b eds in the s tudy ar e a  va r i e s f r om 

10° t o  abou t 90° , with the maj o r i ty o f  beds d i pping at a n g l e s  b e t ween 

The dip is c ons tant in any one s ec t i on exceo t 

whe r e  t h e r e  is f o ld i ng as in the Cl inton , Shoo ks Ga p and Po r t e r f i e ld Gap 

sec t ions . Over t ur ned b e d s  due to a comb in a t ion o f  thrus t ing a nd folding 

with in the  RQn;e f o uta t i o n  are  fo und a t  t h e  Cl int on and Pump i w u s e  ?.o ad 

s e c t ions . Th E s tr ike o f  Rome b ed s  is uni fo rmly r. o r t h e a s tward and va r i e s  

The t h r us t f a u l t s  t h a t b rou t th e  Ro 8e Fo rma t i o n to t he s ur f a c e , 

ax e ,  f r o1.1 eas t to ves t , t llC Dumo lin \'a l l ey , S a l tv i l l e , Beaver Val ley , 

Copper C: eek , �\hi. t e �•ak Nou n t a i n , K ings ton and Cha t t anooga fa u l ts ( l''i gure 

l ,  pagt.c: 3) . The Ch a t tanoogd L.1ul t b rou gh t  the Rom::: into  c o n l a.,.:: t vJ i t h  
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lm.J e r  Pennsylva n i an s h ale , sands tone and coal b e d s  ( Swing l e , l 9 6 0 c ) , 

Thus t he s t r a t i g raph i c  t h row i s  600 to 3000 � ( 2000 to 10 , 0 00 fe e t ) , 

whi l e  t he Kings t on f aul t ,  ·...rh i c h  b r ought s l i c es o f  the Rome i n t o  c on t a c t  

with the Cona sauga Sha le and Knox Dolo!:ni te , h a s  a s t r a t igraphic d i s p l a c e-

men t o f  60:> t o  1 200 m (2000 to 4000 Acc o r d ing t o  Rodgers ( 1 9 7 0 ) , 

th e Kings ton fau l t  is an o f fshoo t o f  t he Cha t tan o o ga faul t and the dis­

p l a c eme nts o n  t hes e f aul t s  a r e  of the s ame o r d e r . Ho r i z on t a l  displace�en t 

calculated hy the au �hor from s tr u c t ural sec tion s by l e  ( l9 60c)  in 

the Lake City quad rangle i n d L: a t e t ha t  the m in imu:n :no vement on t'V--' 5 2  

f a.u l t s  is  2.b ::J:J t 8 k m  ( 5  Hl i le s ) . 

Yn e ldh :i t e o a k  Noun t:lin f a u l t tr1rus t the Rome ove r ro cks r <::.n >; 1_ng :i n  

a ge f r om Middle CaJili r i an t o  S il u r i an ( Sw i n gle , 1 9 6 6 ) . The fa � l t  trace , 

the b o tlm.1 o f  tb e Rome , and the ov e r thru s t f orma t i ons in the exp o s u r es 

s t u d ied ?ir1e Rid ge (e a s t ) ar e c ove r ed . '1'he::oe c u t e  r o p s  a r e  tile 

l eas t d is turl) �d b y  fo ld i ng or f aul o f  a l l  s ec t i o n s  exami ned c::x c 2  

t he Cl inton s e c t fo� . The s tr a t i g r aph i c  t h Y ow i s  t o  2 2 50 m . 2000 to 

7 500 f e e t )  ar;d the rJ O :: i z o:l t a l  d i s p lac eme n t  accor-ding to D.  H. Ito ed cr 

( 1 9 7 5 )  i s  35 km (22 m i le s )  nor thwes twa rd . 

The C o p p e r  Cr e ek f aul t \vhi c h thrus t t be Rorr.e over t h e  !:'fid dle 

Ordov i c ian Ch i c aJ::a uga Lim,;s t on e , has a s t r a t i g r  � thr ov; o f  ab ou t 2000 

m (6080 f e e t )  an d <:� h o r i z on t a l  di s p L :1 C C :I!en t o f  14 km ( 8 . 7 mil e s )  (D. H .  

Ro ed e r , 1 9 7 ) ) . The f au l t  in a l l  o u t c .,.. -::p ::;  .;:; t udied B u l lr u n  Rid g e � 

is a b eJ d i n; pl �me t h r u s t f ault  wh ic h d i ps a t  a minimum 

sout heas tt.:n nl . \H t h i n the Rome s ec t i on �; t h ere are b r c:n c he s  o f  t h i.s f au J  t 

tb-'lt c u t  t l t!:"ough t ht:: f o rmat ion ,  c o mp l i c a t ing the s t r a t i graphy Br: cl cle­

f o r::n i n g  m<my u r,i t ;; , b u t  t h e r e  i s  no eu i d e n c e  o f  rcue t i t ion o f  b e d s . 
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A good examp l e  is the Diggs Gap s ec t ion which has f ive fau l t s , nume r o us 

f ra c t u r e s  and smal l  s c a l e  d ra g  fo l d ing in some a l t erna t e  s onds tone and 

shale uni t s . 

At C r l.pp en Gap the Rome F o rma t i on is t h r u s t by t h e  B e ave r Va l l ey 

f au l t  over t h e  Lower  Ordovic ian Kno x  D o l omi t e .  Thus the s t r a t ig r a ph i c  

throw i s  ab ou t 1800 m ( 6000 f e e t )  wh i l e  t h e  ho r i z o n t a l  d i s p l acement 

nor thwe s twar d  is 9 k.rt1 ( 5 . 6  m i l e s ) ( D . H .  Ro ed e r , 1 9 7 5 ) . The f a u l t  p lane 

s epara t tbe Rome f rm:' t_h e  Kn o x  D o l omi t e  is sh<1 .::p and d i p s  s t e e p l y  

t owa r d s  t h e  southeas t .  Th E r e  are t';vO b r an ches o f  the B e eve r V 3.l l e y  f au l t  

w i t h in the Rome Forma t ion , bu t on l y  t h e  b o t t om d o l omi t e  un i t s  ar e 

b r e c c i a � e d  anrt f r a c t ur e d . 

At Sha r p  Rid gE� t he S a l t v i l l e  fau l t  h a s  thr us t the Rome no rthwe s t­

ward ab out 34 k:m ( 2 1  r:1l l e s )  (D . H .  Roed e r , 1 9 7 5 ) . The r oc k s  b e lov.1 the 

f a u l t  <:tre of t he Lm-1e r O r do v i c i an Kn ox Do lomit e ,  s u g g e s  a s t ra t i-

g r aphic t h rm,- o f  1 800 :::1 (6000 f e e t ) . The f au l t  and t h e  over lying b e d s  

d ip s t e ep l y  t n: c:.r d. s  Ute sou the a s t , The S a l tvill e f au l t  t r a c e  a t  t he 

F ir s t  Creek s ec t io r, :� s seen as a s h a r p  c o n t a c t  b e twe en the Rome and the 

Kno x ,  b u t  at Shar p G a p  the f au l t  t r a c e  i s  w i t h i n  a 10 me t e r-wide 

b re c c ia t ed z o ne . Thi s f c cu l t  has produc ed i n t e n s e  d r a g  f o l d in g  i n  

a l t e rn::1 t L1g san d s tone and shale uni ts in t h e  r i r s t  Cr eek s e c t i o n . 

( 5 . 6  1:�i l e s ) (D . H .  [�o c: d e r ,  1 9 7 5 )  ov e r  t he I...o\.; e r  O r d o'; i c iiln Kn ox Do l o m i t e 

a t  Sho 0ks Gap <'i !J d  t he �ti.dd lt- CiFno r ian Conas auga S h <! l e  a t  P o r t e r f ie ld Gap 

( Sv b  1966 ) . Thus the s t r <1 t i graph ic throw i s  360  t o  1 800 m ( 1 200 t o  

6000 f P e t ) . Th f a u l t  t r ace i n  b o th se c t i o n s  i s  cove r e d  a s  w e l l  as the 

b o t t o m  nf t h e Rome and t he ovc• r thrus t f or ma t i on s . Ac co r d i ng to lctod f,;c r s  
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( 1 9 5 3 )  the Rome a t  S hooks Gap i s  t hrus t over t h e  Kno x  D o l omi t e , wh i l e  

C a t t e nr,o l e ( 195 5) show s t he Rome in confo rmab le con tac t w i th the ur.d e r­

lying Shady Do lomi t e . This expo s u r e  i s  in t en s e ly d i s tor t e d  by f o l d  

and f a u l t in g  w i t h  b e d s  d i p p f r om a l ow an g l e  to r.. e ar ly ver t i ca l .  The 

Por ter f i e ld Gap sec t i on i s  faul ted and foleded , and th e e n t i re expo s u r e  

comp r i s e s  a large ant i c l ine . 

P r e v i ous 'iJork 

Han:y· g e o l c g i c  s t udies c onduc t e d  i n  the .\p p l<:. c h Lm Va lley inc l ud e 

r e f e. r en ce s  t o  t h e  Rome Fo nna t io n ;  h oweve c , f ew o i  thes e s tud ies conc <?.n--

t r a t ed on the Rome . Jame s Sa f f o rd ( 1 8 6 9 ) app l i e d  the name " Knox S an d­

s t one" to the l i th o logy now cal l e d  Rome as a s e p a r a t e  u n i t f o rming t h e  

b a s a l  par t o f  h i s  Knox Gr o u p .  Hayes ( 189 1 )  r e n aned the f o rmat ion f o r  

i t s  exp o s ur e  i n  C o o s a  V a l l e y  s o u t h  o f  Rome , Geo Th e exposure he 

des c r ibed  b e c a me t h e  lo c a l i t y  f o r  the Rome fcn1n a t ion . La t e r , i n  

1 89 4  ( a) , h e  s u�"2 ivided the f orma t ioa i n t o  an upper " Rowe Sha l e "  .:.tr.d 

l ower 1 1 Ror,1e S ands t one . "  H ay es ( 1 89 4 b , 1 8 9 4 c ,  1 89 5 )  t o ge ther w i th Ke ith 

( 1 89 5 )  recognized a uni t o f  s h a l e  wi t h no s ands tone below the top of the 

lov:er " Rc.'l'12 S c1<J s t o n e ' '  an d called it th-e i :;; o n  S h <d  e "  f -::: om exp o s u r e s  

at Api son , Haoi l to n  Coun t y , T enn e s s e e . ( l 8 9 .!ul) e s t ima t e J  & :.:h i ck-

nes s o f  900 to 1200 m ( 3000 to 4000 fe.ct )  f o r  the Ito me in t he R ln g g o l C. 

f <J l i c, .  i� e :it h  in h i s  g e o l o g i c  fo l io s  ( 1 89 5 ,  Hl 9 6 a , 1 8 9 Gb , 1 8 9 6 c ,  19 0 i ,  

1 9 0 3 ,  1 9 0 7 a ,  1 9 07b)  m ap p ed t h2 Rome Forma t ion ,  and ap p l ied the t e rm 

" W a t a u g a  S h a l !::" to the d o lomi tes  and red s11 a l e s  o v e r l y ing the  ' ' Slndy 

Do lc.n�1i t e" as tl �e  Ro me t.: q n i valen t in n o r t h e a s t  Tenn e s se e .  '•Joo d ;...';:i. r C.:  ( 1 9 2 9 )  

s ugges tt·d k e e p i ng t i l .:;  t e nn "Wa LlU[;::l Sh a l e " a B  a f a c i e s  o f the Rom E: 
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Fo rma tion . Keith ( 1 8 9 5 )  mapped a 9 1  m ( 300 feet) dolom ite unit w it h in 

the Rome Format ion on B a y s  Mount a in as the " Beaver L imestone" frc:a its 

occ urrence in Beaver Ridge north of Knoxville . H owever , in 1 9 0 1  he d i d  

not map t h is un it separately o n  Beaver R i d ge ,  so the term was abando ned .  

Hayes ( 1 9 0 2 )  f ollowed Keith and mistakenly applied the term " Beaver 

L imestone" for the " S hady Dolomite" in Georgia and Alabama . Smith ( 1 89 0 )  

assigned the term "Hon teval l o  Fo rmation" t o  exposures o f  Rome litholo gy 

in S helby ancl C al h o un Count ies, in Alabama . Alth o u gh h :L s  nomen :.: l a t 1..: r e  

preceeded tha t o f  H a:;•e s , t he wj des p r e ad us e o f  the te:cm " Rome" b y  the 

United S t a t e s  Geo ::_o g i c a l  S urvr.:.y gave it pre ferenc e .  Th e:: ter::a " Cho c o loc c o 

Sh ale" >ms a l s o  give n to Rome lithology in s ome pt:bli ca t i on s  o f  the 

Alabama Geolo g ical S urvey ( Butts , 1 9 2 6 ) . M .  R.  Campbell ( 1 8 9 4 , 1 89 7 )  

applied t he name " Gr3.ysonton fo rmation" to Rome lithology in P u l a s k i  and 

Nontgor.K· ry Count i es in V irginia, but in 1 8 9 9  he c o ined the name " Ru ssel 

Format ion" f o r  the same litho logy in s o uthwest V i r g inia, and so bo th o f  

t h e s e  tems H e r e  drop pe d .  B .  D .  C ampbell ( 1 9 0 5 )  d e s i gr.0. t e d  t:hre Rcme 

litholo gy the " B uena V ista S hale" f rom their exposure a long the J ame s 

R ive r a t Buena V i s t a  in west - central V irginia but t hat term was soon 

aband oned . S t o se ( 1 9 0 6 )  a p plieu the n ame " Wa yn e s b o r o  i o r ma t i c n" to t � t e  

Rome l i t l w l .J gy i n  P e nn s y l v a n i a  and soutln-.rar d t o  R o a n o ke , V i r g i n i a . Th i s  

t erm is s t i l l  i n  us e and referreu to a s  the no rtheast eq uiva l e nt o f  t h e  

f{oc.te Fo r!'w t i o r. . \vo oc-.mrd ( 1 9 ? 9 )  c o n s id e r e d  t h e  " Ha yn e s b o ro "  the s c r a t i -

gra ph i c  e q u i va l en t of t he Watauga S hale, an d c l a 1med that it is poss i b l e . 

to t r ace t i te two f o rma t i on s  into each other along the ir outcro p s  in t h (.'  

f i cd d .  
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The confus ion sur r ound ing the nomenc l a ture of t h e  Rome l i th o l o gy 

was p r ob ab ly du e to  uncer tainty concerning the a ge o f  t h e  Rorr:e , and t o  

s t ruct ural comp lexi t ies within the Rome and t h e  Ap pa l ach ian Val ley . 

Wa l co t t  ( 1 886)  i ll u s t r a ted t his by as s i gn ing the "Knox Shal e" o f  S a f ford 

t o  the Upper Camb r i an , wh i le t h e  Knox Do l om i te  was considered S i l u r ian i n  

age . Al though Walcott ( 1 89 0 )  cons idered t h e  O l en el l us zone in t he Rome 

to be of Ear l y Camb r i an age , he included the Rome l i th o l o gy a t  B ay s  

Mou n ta in i n  the Upper Caml.: r i an .  t: l r i. c h ( 1 9 1 1 )  was no t sure i f  the forma­

t io n s  und er ly ing t h e  " Rome S ands t o n e" wes t of  Chil how et::: t-ic unt air. , car:1e l y  

1 50 m ( 5 0 0  f eet)  o f  the " Beave r Limestone" and , b enea t h  it , 4 5 5  m ( 1 500 

feet) of  t h e  ttAp i son Sha l e" are p a r t o f  the Ch i lh ovJee S eri es o r  t h ey are 

equ iva len t to  the " Shady Lime s t o n e . " 

Butts ( 1 9 26)  reported  tha t the t erm " B eaver Lime s tone" had b een 

mis tak en l y app l i ed to the " S hady L ime s tone" in Geor g i a  and Al ab ama . H e  

po inted  out t ha t t h e  typic a l  " B e ave r  L ir.1e s to n e" at B eavE:' r Rid ge , Tenn e s s e e  

was n o t  t h e  s a me as t h e  " Shauy L ime s tone , " b c: t  wc:.s a ym..' n g e r  f o n:ta t i o n . 

In th i s  c a se the Be ave r L ime s t one wou l d  b e  part of  t h e Rome F o r ma t ion .  

But t s ( l 9 L' ())  e s t ima t e d th e th ick n e s s  o f  t he Rome i n  Al ab ar:1a to  b e  b e t\-.reea 

379 t o  682 m ( 1 2 50 to 2 2 5 0 feet) , and r e p o r t e d  on some t r i lob it e cind 

bra c h io p o d  f o ss i l s  in the f o r ma t ion fr o:rt Rome o f  Alabama . In 1 9 3 3 , Bu t t s 

desc r ib ed the Rome l it h o l o gy in V i r g in ia and re p o r t ed tha t 7 5  p e r c en t  o f  

the f o rma t i o n  was e i t he r red mu d r o c k  " �  g re e n s e r i c i t e  sha l e ,  each in 

d e f in i t e l ay e r s  fro;.n 0 . 1 2 to 1 5 m ( 1  to 50 feet)  thick . The remaining 

s!lnds t o ne corm:1o nly o c c u r s  in thin beds , genera l ly f i n e gra ined , and red , 

brown o r  gre en in c o l or . He r e p or t e d  tha t s an d s t o n e  b ed s a r e  n� ore abund ant 

in the Ro�e i n  Tennessee t h an i n  t h e Rome o f  V i r g in i a . 
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But t s  ( 1 940) gave a c lear p i c ture o f  the Rome i n  V ir g in i a . H e  

showed that the bas e of t he forma t i on is comm on ly marked b y  r e d  sha l e , 

whi l e  the top  is  d e f ined by the con tac t between t h e  u p pe r Ro s t  c l as t i c  

bed s and the s uc c eeding con tinuous s e quence o f  Ru tl ed ge o :::.- t la ryv i  l lc; 

L imes t one , in S c o t t  Coun t y , Honaker Dolomi t e  far ther nor th eas t ,  or  E l b r o o k  

Dolomi t e  a l ong t he s ou t heas t s id e  o f  the Appal achian Va l l ey . But t s  in­

cluded t he upper 60 to 1 8 0  m ( 200 to 600 f ee t )  o f  the Rome type l i tho l o gy 

in the Rome Fo :::.-1:-�r-t t i on al th ough they cont a in Hid cl l e  C ar::b r i <m  f os s i ls .  He 

r ep o r ted tha t th� red sha le is the mo s t  impres s ive feature of the forma-

t i on th:::.-ougl:ou t tl ; e  Appalachian Val l ey f rom ?ennsylv&nia  to .1\J ab ama . He 

includ ed a l i s t  o f  the  ch ar a c t er i s t ic f auna found i n  t h e  Rome o f  V irginia 

ind i c a t ing which of  the  fos s il s  were  Early or  l-'1idd le C amb r ian i n  age . 

Woodward ( 1 9 2 9 )  and Re s s er ( 1 9 3 3 , 1 9 3 8 )  c l ar i f i e d  the nomen c l a t u r e  

of the Rome l i tho l o gy and its equiva lents i n  the App3 l a c h i a:t s . They d e­

sc r ib ed tbe cLar a c t c r  o f  the Rome in the �\p pa lachi ans and inc l ud ed c h a r a c·-

t er i s t i c  faune fo�md in t h e  Rome . S ch uche r t  ( 1 9 4 3 ) gav2 a g('th� r a l  des c r ip -

t ion o f  the 1�ome Fo rr12. t i on and i t s  equivalen ts i n  the  App a la chian s . N arrie s 

app l i e d  t o  Rene l i t: ho ln gy are suiillilar i z e d  in Tab l e  2 .  

1\: x ( l Y c\ 3 )  . l i s t i n g u i s h ed b e t\,'cen t h L'  Ro me :::n d Ru t l e d � e  f o rma U o n s  

a t  \�a t t s  B a r  l la�-:-, . T l l e  Ru tledge Fo rma t i o n  c omp r i s e d  o f  un i f o n:n ly -:- ::>2 c :::rcou:_:  

s <,n ci s t.o ne i s  d i s t i n f�u i s h ed b y  the char a c t e r is t ic f o s s i l Anc r i a  b a0:_tius , 

wh i l e  t h e:  !�,);.; ..:· e <F l s i s t i n c n:o s t l y  o f  b r i c k  r e d  s a nd �, t o n e  a nd s r1 a l e  vJ i t:h f c:.\v 

calca re ous un i t s .  

King _e t _ _::: 1 . ( 1 9 Lf f+ )  �;ave a d e t a i l e d  d e .s c r  i p L i on o f  the RoDe forma-



Tab le 2 .  Names App l ied t o  the Rome L i tho l o gy i n  the Appalach ians . 

Name L o c a t ion ���--------���=-------Au t hor 

Knox S and s to ne 

MontevaLl o or Cw c o lo c c o  S hale 

Rome Forma t i on 

Gr ay sontan Fo rffiat ion 

Ru s s e l  :F cr-J:ia t i on 

Wa t auga Shale 

B uena Vis t a  Shale 

Waynsbo r o  Shale 

Tenne s s ee 

Altib a ma 

Georgia  

Virginia 

Virginia 

N . E .  Tenne s s e e  

Vir gin i a  

Pennsylvania 
and Virginia 

S a f f or d  

Smi th 

ll3yes 

H .  R .  Ca!'qb e l l  

ll .. f L o  R .  Car!lpb e l l  

Keith 

H .  D .  Campb ell  

�; t o s e  

2 1  

Year  

1 86 9  

189 0 

1 8 9 1 

1 8 9 6, 

1 8 9 9  

1 9 0 3  

1 9 0 5  

1 9 0 6  

------- ·---- ------ ---- -----------
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w i t h  a thi cknes s  o f  36 4 m ( 1 200 fe et) , whi l e  a n  incomp l e t e  s e c ti on a t  

Damas cus , Vi r g in ia me ?.sured 5 4 5  m ( 1 800 fe e t ) . The Rome i n  no rtheas t 

Tenn es s e e  i s  und e r l a in hy t h e  Shady D o l omi t e  and i s  ove r l a i n  by the 

Honaker D o l omi t e . They r ep o r t ed a l s o  tha t one d o l0mi t e  b ed in t h e  Rome 

cou ld be traced f o r  f i ve m i l e s  in t he s ame b e l t  in Shady Val l ey . They 

re c ogn iz ed tha t the lowe r 23 to 30 m ( 7 5  to 1 0 0  a t  the ba s e  o f  t he 

Rome overly the Shady Do lomi t e w e r e  t rans i t io n  b ed s  c omp o s e d  of s i l ty 

and shaly d o l omi te and d o lomi t i c  s ha l e ,  w i th a m a s s ive b l u e gray dol omi t e 

b e d  ne ar the m1dd l e .  

B u tt s an d G il d •2rs leeve (1 9 48 )  d e s cr i b ed the Rome F o rma t i on i n  

Geo r g ia as f u l l y  composed o f  s ands t on e and shale with r ar e thi n  l ayer s 

o f  l ime s tone . Ac c ord ing t o  them , the lack o f  d e f in i t e  e v id en c e  o f  r e p e t i­

tion i n  s uch wel l  expos ed s ec t i ons as that east c f  Da l t o n ,  and tha t \ves t  

o f  Oakman , s u g ges t th at the t h i ckne s s  o f  t he Ror.:e t 

Sha le i s  au c u t  1 5 1 5  m ( 5000 f e e t ) . 

with the Ap i son 

s t r uc t u r a l  f e a t u r e s  o f  the Rome in t h e  Vu.l l ey and Rid ge Provin c e .  They 

con c l nrlcd tha t a renace ous a nd a r g i l l ac eou s s e d iments a r e  mo r e  abundant 

in t h e  • . .  ·c: s t c: rn b e ] t s  t han i n  the ea s t e r n  b e l t s .  S t ruc t ur a l f e a t ur e s  

as s oc ia te d  w i th extrc:: me l y  sh.:Il low water a n d  s t r a n d  l ines we r e  fou;1d t o  b e  

m o r e  abund an t i n  t:he v.'e s tern b e l t s . sugges ted t ha t t he r a i n  p r int 

m� r ke r h e J  as i t  had b e e n  f ound in  s ev e r a l l o ca l i -

t i e s . Accord i ng t o  them , a l l t h e  eviden c e , p o i n ted tow ard a we s t ern 

p r ovenan c e  a s  a s our c e  [or t h e d e t r i t a l  ma t e r ia l . 

Ro dge n> and K e P t  ( 1 9 1; 8) s tud i ed t he c t J on a t  Lee Va l l ey i n  whi ch 

1 55 ' · '  ( 5 1 3  f e e t )  o t h e  Rome v e r e  me a s u r e d  and d e s c r ib e d . They r e ? O r L ed 
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the presence o f  a n  o ol i t ic l imes t o n e  hor i zo n  5 3  m ( 1 7 7  f e e t )  b e low the 

top of th e f o rma t i o n .  I n  t h a t s t udy t h ey rename d the or i g ina l 1 1 Rome 

Shale" o f  Haye s ( l 8 9 4 a) , the " P umpkin Va l l ey Sha le" . Th ey c o ncl uded 

th a t  the 109 m ( 36 0  f e e t )  of sha l e  ove r lying t h e  Rome F o rma t i on i n  the 

Lee Va l le y  s e c t ion , c o ns t i t u t e s  a r e ad i ly r e c o gn i zab l e  and ma ppab l e  

l i tho l o g i c  un i t . Altho ugh t h i s  un i t  h as c ommo n l y  b e en i n c lud ed i n  the 

Rome , the l i th o l o gy r e semb l e s  t h a t  of the Con a s auga and n o l i chuc ky S h a l e s . 

and b e a r s  a f auna i nd i ca t i ng an e a r l y  �·fi d d l e  Camb r i an dge ril o r e c l os 

r e l at e d  to thar of the ove r l y ing Rut l ed ge Lime s t one . Rod gers ( 1 9 53) d e-

f i ned t l ll� top o;: t he Rome a s  e x t e n d i n g  dm.rmv a t·d � r C'1:1 the h is'�! e�; t ;>:romi n e n t  

s an d s  t o n e  beds b e low the Con a e <wga S h a l e , wh i l e  r: he b a s e  c f  the f o rmat i o n  

i s  u s u a l l y  c o n c e a l e d  b y  faul t i ng ,  e x c e p t  a t  S t on y Cre ek ( n o r thea s t  Tenn e s­

s e e) wh e r e  a comp l e t e  se c t i on ex i s ts . Ac c o rd i n g  t o  him , th e b as e o f  t h e  

Rome i n  n o r th eas t Tenne s s e e  i s  d r awn b e nea th the l ow e s t red s h al e ,  a l t h o ug� 

y e l l ow or b L o ck sh ale in t e r bedded w i t h  nas s ive do loni t e  may o c c t!r as rau ch 

a s  30 m ( 100 fee t )  luwe r .  

Ca t t e rmo 1 e  ( 1 9 5 5 , 58 , 60 , 66)  ma pped and d e s c r i b ed t he Rome 

Fo rma t ion in t h e  Shooks Gap , Kn oxv i l l e , B e a r den and Foun t a i n  C i t y  quad-

r a n g l e s . He r epo r t ed that t he Rene in Sh ooks is ab o u t 4 5 5  m ( 1 , 5 00 

fe e t )  t h i c k , and that it i s  i n  c o n fo rmab le c on t a c t  w i th the S had y Dolomi t e . 

Rec en t U S G S  ma p s  d o  no t show s u c h  cont ac t b u t  ins tead s how the b a s e  o f  the 

Rome c u t  by the Dump l i n  Va l l ey Faul t ( Swi  e ,  1 9 6 6 ) . 

B r o o k s  ( 1 9 5 5 )  s t ud i e d  h a l i t e  c r y s t a l  cas t s  f o u nd on t h e  l ower 

b edd ing p l<::!ne o f  f i ne - gi�a ined sand s tones in the Rome Form,a� t i on a t  \-Jar 

Rid ge , G r a i nge r Co u n t y , T e nn e s s ee . He c on c luded tha t t he c r y s t a l  i mpr in t s 

i n  t h e  ::l q�, il l .:lc o:.:ous s c: J imc n t s  p r o b <:tb l y  f o rmed in srn l l  poo l s  on mud f l a t :-; . 
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He p o inted out  t hat this is no t n ec es s a r i l y  an ind i c a t ion of supersal ini cy 

in the Rome Sea or proof  of an arid c l imate .  

Bridge ( 1 956 ) d esc r ib ed the Rome in the Has co t - J e f fe r scn C i t y 

d i s t r i c t  as c ons i s t ing l ar ge ly o f  thick rus ty s ands t ones b e low and 

arenac eous var ico l o red shales ab ove . Yel lO\v , o r ange and ma roon tones are 

prominent in the sha le , but the h i ghes t beds are mos t l y  gree nis h whi ch 

appear to corr e s pond to t h e  Pumpkin Va l l ey Shal e .  He e s t imated the thick-

ness  o f  the Rome in th a t  area t o  h e  around 30 3 m ( 1 000 f ee t ) . and 

Fer gus o n  ( 1960)  repor t ed that mos t of the iron anG. !!'.anganes e d ;;;pos i t s  in 

t h e  Rom2 Forma ti on o c cur in the  res iu uu:n of  the thick dc lomi te b ed s . Th ey 

ind icated tha t the  con tac t s  o f  the Rome w i th t h e  und ing Shady Do lomi t e  

and the ove r lying Honaker Dolomit e  are gradat ional . 

Wood\·Ja rd ( 1 9 6 1 )  b a s in g  h i s  s tu dy o f  the s ou theas t ern Appalach ian 

in t e r i o r  pla tea u  on 160  

in  the s ub s G r f a c e  o f  

wells , fo und t r emend ous thi ckness o f  the Rome 

ia . He s ugge s t ed tha t th e Rome s ed imen t s  w ere 

dep o s i t ed in a d e l t Q o r  f an-l ike d epos i t i on .  S p i g a i  ( 1 9 6 3 )  d1� a Mas te r ' s 

thes is on t he D.ome Format ion . H is work cons i s t ed o f  d e t a i l ed exE1.Elina t ion 

of thr e e  expo sures in t he Val l ey and Rid ge Province in Tenne s s ee .  The s ec -

t :!_ons IJ Q  me a s ur e d  are a t  Beaver Ridge , I:n ox , Log �ou n t a in , G r a ing e r  

Cour1 ty  and D ug Rid ge , Ro an e County . H e  inc lud ed a det a i le d  d e s c r i p t i on o f  

p r ima r y  s t r u c tu r es f ound i n the Rome , a g r a in s i ze analy s is , a n d  a l s o  

ann l y z ed t h P  iron .., ;;: i d e  a n d  h e avy m ine ra l c on t en t .  H e  1..: a s  no t ab l e  t o  

f ind ;my ma rker beds in t h e  s ec t ions h e  s tud ied . 

Swin g l e  ( 1 9 60a , 60b , 60c , 6 4 a ,  6 4b , 64c , 6 7 a ,  6 7 b )  map p e d  t h e  

Romc- j n  s e v e c-a l l o c H l i t ic's i_n E.:1s t Tennes see . H e  d e s cr ib ed the f o nm1 t ion 

a s  con�; h: t i r;,g of slwh" ,  s il t s ton e ancl s ands ton e w i th beds o f  gray l ime-

s t o n (� nc<t r  t h e  bas e .  Th e shale i 8  descr ibed a s  v a r  , r e d d b h  and 
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greenish , micac eous and genera l l y  arenaceous . S il t s tone l ay e rs as  much 

as a few inche s th i ck are med i um gr ay , in par t  glaucon it i c . The sand-

s tone beds are genera l l y  f ine-gra ined , thin to med ium bedded and as 1nu ch 

as 0 . 60 m (2 fee t) thi ck .  He repor ted that the fo rma t i on i s  charac t e r i zed 

b y  an abundance of ripple  marks , mud c r acks , anci i r regularly or i e n t ed 

bedd i n g  p l ane ma rk ings . He es t ima t ed the th ickness  o f  the  Rome in the 

Evens v i l l e  quad rang l e  to b e  ar ound 303 m ( 1 000 f e e t) . Finlays on ( l 96 4a . 

64b ,  65)  

Hol low and J o p p a quad es . E is d es c r i p t i on o the Rorne U.thology  is 

s imilar to r:hat: o f  Sw i ng l e . He es t i nated t he th i c kne s s  o f  the fo :!:ma t i on 

in tho s e  areas to be ar ound 30 3 m ( 1 000 f ee t ) . 

Har r i s  ( 1 9 6 4 )  b ased on the s t udy o f  Rome cores in c en t r al K2r.tucl�y 

and Con as auga and Rome exposur e s  in nor the a s t ern Tennes see , cocc lud e d that 

s andst one o f  t h e  Rone i n  c en t ral  Ken tucky is  by  lo t .::ral gr a d .s t ion a fac ier; 

equivalent o f  ep prcxirea t e ly t he l ower h a l f  of the Cona s auga o f  

nort heas tern Tennes se rc: .  H e  c l a i med that  the Ron:e probably ran se s  i n  age 

from Early C amb r i a n  in e as t e rn Tenn e s s e e  to �1i d d l e  Cambri an in C e n t r a l  

Ken t u cky . Palme r  ( 19 7 0)  gave a b r i e f  d e s c r i p t i on o f  t h e  Rome l i tho  lo gy , 

i t s  a s .s o �.: i a t i on tvi t h  t hrus t f a u l t s , e s t ima t e d th i clm e s s  and d pos i t i o n a l  

env i.r omn(,n t in the Appal achian Val ley . H e  fo 1 J nHF�d t he conclus ion o f  

o thers t ha t  t he Rome i s  o f  Early Camb r i a n  age depE'IHi on the p r e!?. e nce 

o f  olene l l i d  t r i l o b i t e s . 

Hixon and Harr is ( 1 9 7 1 ) map ped t h e  Rome on the Swan I s l and quad­

rangl e ,  de s c r ib ing the l i th o l o g y  as c ons is t ing mainly o f  sha l e , s il t s tone , 

and s a nd � o ne , with  1 8  m ( 6 0  f ee t)  o f  r:1eu ium b edded , dark- gray d o l omi t e  

c lusc t o  b o t t o m .  They r c p o r t�d th a t  t h e  expo s ed U1 i c kncs s i n  t h a t  area 

is bc: t v.:cen l J  5 to 1 82 m ( 380 t o  600 feet ) . HcL a u gh l i. n  ( l9 7 3) dea l in g  
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with the b i os t ra t igr aphy and s t r a ti graphy of Knox County and v i c i n i t y ,  

repor t ed that t r i lob i tes o f  Camb r i a n  a g+.:- in the Ap pa l ac h ian V a l  , v:hen 

c ompar e d  w i th known range s o f  s ome r e s t r i c t ed CaJTtb r ian gene ra appe a r  t o  

be a t  var iunce w i t h  the int er p re t a t i on o f  th e s edine n t a�y u n i ts iden t i-

f ie d  w i th t h e  c o l l e c t i on s i te .  H e  b el i eves that 

• p ar t s  o f  t he Shady , Rome and Con as a ug<1 a re t irae r e l a t e d  
acr o s s  t h e.  l ow e r  t o  t:p p e r  Camb r i an [ a t  l e as t  to D re s b a c h i an ] 
s t r a t  ic i n t e rv a l . . The i n t e r- r e l a t i ons hip o f  t he 

Pumpkin V n l lcy S l. a le Hith t h e  R::n;e l> e l ow a.nd the Ru t l e d ge .o.nd 
No l forDa t i ons ab ove c an b e  e s tab l is n ed on bios tra ti-
graph ic evi,i ence t h r o u gh mu t u;::d siw r i n �; c t  a l okis t o c a r id 
tr i lob i t 0 s  .:.md b e cau s e  the range of the genus S o l c nopl e u r e l l a  
i s  con f ine d t o  Hid cl l e Cambrian .  

As t o  t he a ;;;l:: o f  t h e  Rome F o rma t i on ,  �1c Lau::h Ji ::l � t <: t:ed tha t ,  

• t o  treat t h e  Rome Fo nna t i o n  a s  e xc l u s  E a r l y  
C amb r ian in a ge requ i r e s ext th e ;'·d dd le Ca.nb r i u.n ranges o f  
t h ree n r d e r s  o f  t r i l ob i t e s , we l l  e s tab l i s h e d  o n  a wo r l d w i d e  

b a s i.s . On t h e  o th e r  har.d , t n  the Ron,e a s  ell t ir e ]  y 
Mid dle C amb r i an i.n a,se Ho u l d  a:T1 c u n t t o  an ev e n.  mor e u n l i kC' ly 
ex tens i on o f  t he r G rr t;e o f  .012.:.!_e11���' and du c t �H ' r  r;,o me as s o c i a t E;  
f r om Virg Ld a to Al abama , Ar f ix r::ct in 
Car,lh �·Ln: t i 1ne the \vo r ld over . 



CHAPTER II 

MATERIALS AND TECHN IQUES 

I n t r oduc tion 

In order  to  s t udy the l i thology , f a c ies r e l a t i onshi p s  a�d 

environments  o f  depos i t i on o f  the Rome Forma t i on ,  th i r teen s tr a t i graph i c  

s e c t ions He r e  s tudied along and across  t h e  s t r i k e  o f  t h e  R ome -;_· :i. d ge s . 

Gaps and r o � d  cut s  a c r o s s  thos e ridges  det ermined the l o c a t ion o f  the 

out crops wh i ch ar e f a i r ly equally s pa ced along s t r ike ( Figure 5 ,  page 10) . 

Field Anal y c; is 

The ver t ic a l  extent o f  th e Rome Fo r�ation at each out c rop was 

d e t ermined by l oc a t ing the b o t t om o f  the f orma ti on ,  marked b y  a thrus t 

f a u l t , and t h e  upp e r  cont a c t  w i th the Pu�pkin Valley Shal e , m2rkcd by th0 

h ighes t prominen t  sands tone b ed b e l oH the Conas a u g2 Shale ( Ro d ge r s  and 

Ken t ,  1948) . I n  e i g� 1 t o f  the Lh i r t e e:t s e c t i ons .: h e  Ror:1c - P ump K i n  Va l l e y  

con t a c t was expos e d , b ut in t h e  rema ind e r  the t o p  o f  t h e  Rome is cove red . 

Each measur e d  s ec t ion was d ivided i n t o  ro ck-uni t s  whi ch we r e  marke d •.v i th 

p a i n t  a nd then numb ered f r om the b o t tom upvva r ds . A uni t  i s  d e f ined h e r e  

a s  o n e  b e d  o r  s eve r a l  b eds vJhich h ave d i s t inc t ive charac t e r i s tics  s u c h  a s  

color , Li th o lo gy , texture and b ed t h i ckne s s  tha t  d is tingu i s h  i t  f r om the 

s e quen c e s  inu"le d ia tely ab ove and b e l ow .  Units were d e s i gned t o  a id in 

co r r e l a t i �.m o f  the Rome par a l le l t o  and a c ro s s  s t rike . S ome units '.vere  

d es i gnat ed. a s  o o l i te or  � k o l i thos zones b e c aus e tho s e  f e a tures a r e  

prominc: n t  in t h e l�o;::,; i'o rmat ion , and are no t rl· pe a tE:'d ;,; i th in the S ;J me 

s e c t i �.m .  Til e' un its  were me asured w i t h  a 200 i n ch s te e l  tape . The 
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Geo l o gical  S o c ie ty o f  Awe r ica Ro ck Co lo r Cha rt ( 1 963)  was use d  to d e s c r ibe 

the fre sh and wea t hered r ock surface co lo r s . Grain s iz e  wa s d e t ermined in 

the f i e l d  by us ing a lOX hand lens and t he grade s c a l e  ( Tab le 3) 1 . .;h i ch j s  

a mod i f ic a t i on of  the 'i�en twor t h  S c a l e .  thicknes s termino logy 

( Tab l e  4 )  is a mod i f i ca t i on of t he b edding thickne ss cla s s i f i ca t ions of 

1-1cKee and Weir ( 19 53) an d Ingram ( 1 9 54) . The t e rms f laser , l en t i cu l a r  and 

wavy b edd f o l low the d ef in i t ions of Re ineck and Wund e r l i ch ( 1 9 6 8) . 

Add i t i onal b e. ci d i n g  terms are in c!.ud ed in the Appen ci ix .  

Ab o u t  300 � e r r i genous c l as t i c and carbons.te r o c k  s amp l e s  ue r e  c o l­

le c t ed f r om the Rome s ec t ion s . Ho s t  of t he s ampl es uere t aken f r om t h e  

f o l l ouing exp osur e s : P in e  I- 7 5 , Gap , Cr ippen , Shar p Gap 

and Shooks G2p . Un i t s  f r om uhich s amp l es v1e re t aken are marked '' i th an 

a s t e r i sk in t he Ap p<::ntl i :x . Due t o  the large numb e r  o f  un i t s  in the s t r a t i ­

graph i c  s e c t i on s , s amp l es we r e co l l ec t e d  s el e c tive ly t o  a id i n  t he 

cor r e la t i on and in t e r p re tat i on o f  the e nvi ronmen t s  o f  i t ion . Un i t s  

whi ch c on ta in s ed imen tary s t r uc tures and t race  f o s s i l s  wer e  s amp led f o r  

this pu rJ:;o se . E a c h s ar:,p l e  >.Ja s coded i n  a p r ogre s s ive s equence a n d  t h e  

s t ra t :i gr::: i r  U l' ::: : r c .:: tion was ma rked b e fore r emovin g t he s ample fr or,l the 

ou t c r o p .  Of  the 300 s mc.ple s ,  1 90 uere t hi n  s e c t i o n e d  and c:.bo u t  20 ;.,•e r e  

s l abbul nnJ p: > l i s h e d . Th is was d on e  by e 1 1rd. n a t i. n g  tho s e  �> mnp les ,,;[, i c i l  

ap peare d to be r e p e t i t i ous o f  s tr a t igraph ica l l y  adj a c e n t thin s e c t i o n s .  

Rock samples c o n t a i n  b io g e n i c  and s e d ime n t a r y  s t ruc t u r e s  we re c o l l e c t ed 

and the s t. ruc t:u r c:s  d c· �3 c r.i b cd <i.nd i d e n ti f ie d . Ab o u t  50 o f  tb t-• s e  s atap l es 

r t m e n t of e c o l o g i c a l S c i enc e s ,  U n i v e r s i t y  

o f  Tetm t::s s t:'C . 



Tab l e  3 .  Rel a t iv e  scale o f  grain s i z e  t e rmino l o gy . 

Term Di ame t er in 10::1 . 

Granul e  t o  b oulder 

Very Coarse 

Co ar s e  

Hed i um 

Fine 

Very f ine
1 

S i l t
2 

3 
Clay 

·---- ---------- - - ----

2+ 

1 2 

1 / 2  1 

1 / 4  1 / 2  

1 / 8 1 / 4 

1 / 1 6  1 / 8 

1 / 2 5 6  - l / 1 6 

1 / 2 56 and l e s s  

' -1
Ind i v idual gr ains j us t  vis ib le t o  the r: a K c c.  ey e .  

2
rndividual gra ins d i s t ingui shed und er l O X  �agnif i c a t i on .  

3
r d .  . ' 1 . d .  . . h d d 1 0 '' 

. - - -
n l V l a u n  gra1ns no t 1S t 1ngu1s e un er � mdgn li i ca t 1 on . 

Tab l e  4 .  Rel a t ive s c ale of b edd ing termino l o gy . 

Term T h i ckne ss in He t r i c  Uni t s  

Mas s ive + 1 80 em .  

Very t h i ck b edded  1 20 1 80 em . 

Thi c k  b <:dded 60  1 2 0  em . 
Med ium b e dd ed 1 5  60 em . 

Thin b ed d ed 5 1 5  em .  

Ver y thin b eu d e d  1 5 em .  

Lamina ted 2 mm . 1 em . 

Th inly l ami nated  Less  than ') mm .  L 

29 



30 

Mic r o s copic Inve s t igat ions 

P e tr o graph i c  examina t i ons of th in s e c t i ons were mad E t o  s u p p leme n t  

f i e ld d a t a ,  and t c  re c o gn i ze any f e a tu r e s  which canno t b e  s e en i n  t h e  

f ie l d . F e a t u r e s  s u c h  a s  t ex ture , mine r a l o gy , ma t r i x  o r  cement , s ed ime n t ary 

s truc tures , d i a gene t ic e f f e c t s  and fauna wer e s tud ied ; the se f e a t ures w i l l  

b e  d es c r ib e d  and d i s cu s s ed i n  t h e  chap t e r  o n  l i th o l o gy . Mi c r ome t e r  me as ures 

of g r a in s i z e s  were made us ing t he We n two r th S c a l e , whi l e  Powers ' S c a l e  

o f  roundn es s ( 1 9 5 3 )  wa s us ed to d e t e rmine r ound nes s o f  grains . S o r t i n g  

was d e t ermine d  b y  t h e  visual r e f e r ence o f  Comp t o n  ( 1 9 6 2 ) , whi le the 

char t s  f o r  es t ima t ing percent age c omp os i t i on o f  r o � k s  and s e d iruPn l s  o f  

Ter ry and Ch i l ingar ( 1 9 5 5 )  h e lped i n  e s t imat in g p e r c e n t ages . Fo l k ' s 

carb o n a t e  t ermino l o g y  ( 1 9 6 2) was us ed to d e s c r i b e  c ar b o na t e  s amp les . The 

thin s e c tion des c r i p t ions and f i e ld ob s erva t i ons s e rved a s  the b as i s f o r  

int e rpre t a t i on o f  envir onme n t s  o f  d e p o s i t ion , d i a gene t i c  e f f e c ts and 

f a c i e s  r e l a t ions hips \oJ i th in the Rome . 



CHAPTER I I I  

LITHOLOGY O F  TH E ROME FOR.HAT ION 

Gener a l  Char a c  t i c s 

The Rome Fo rma t ion i s  c omp o s e d  p re dom inan t ly o f  s an d s t one and s h a l e  

wi th o c c a s i o n a l  b ed s  o f  g ray l ime s t one an d d o l omi t e . T h e  c o l o r  o f  s and-

s t o ne is va r i :.;.b l e  \v i t h  t he mo s t c onmon c o l o r s  b e i n g  gray:l sh r 2 c , li gh t  

b r ovmi s h  gray , and gray . a r e  mo s t ly ve ry f ine-gra i ned w i th 

o c cas ion al very t h in to thin b e d d e d , c o a r s e  t o  ve r y  c o a r s e - s an d -

s t on e . S 2.nd s t one b eds a r e  ty p i ca l ly lnmina ted t ve ry t� in t o  med i u!n b ed d ed , 

an d r ar e lj' a r e  they th ick b e d d e d . Ha::1 y  of t: h e  tl: i n  to �;le d ium b e d d e d  san d -

s t on e s  wedge out i n  s h or t d i s t an c es . G l a u c oni t i c  lamin�e are u s u a l l y  

c ominon i n  sands tone b ed s . 

Shn.le i s  varie ed re d d i s h and g r e en is h , mi c a c e ou s  and ge n e r a l  

arenac eus . Un its  c ons j s t i n g s o f  s h a l e  a r e  £ a r e  b e cause t h e  sh a l es 

a r e  t yp:lc a :i.J. ]  :� n t e r l a�d.na ted w i th s c;nds t o r. c: . S i. l ': s l ·:me a s  much as 

severa l cen t i me ters thick are g ray i s h r e d  t o  s r e en i s h  gray and i n  p a r t  

gl aucon i t .:. c . The l i oe s t o ne and d o l om i t e  beds a r e  l y  d ar k to me d i uc1 

g, ray in c •J t<;. r , med ium to t h i c k  b edd ed , s i lty o r  s andy 1..;i th ab und an t s a n d -

s t o ne anu s i l t s ton e l en t i c l e s . 

The p r o p o r t i on s  o f  t he a b o ve; l i tlt o l o g i0: s  v.:: ry g r:- e a t l y  a J o r1g an d 

a c r o s s  t h e· s t r i k e.:  in E n s t 'ier:n eo, s e e . S a nds tone and  s i J  t s t onE: b c: J s  t:w K e  

up 6 5  t o  80 p e r c en t  o f  t h e  Rome s ec t i on i n  wes tern b e l t s of the � p p a l a -

c h a i n  Val ley . Th i s  p r o p o r t i on d e c r e a s e s  t o 4 8  p e r c e n t  a t  B ay s  M o un t a i n  

p� r c e n t i n  w e s t e r n  b e l t s  but t h i s  pe r c e n ta ge inc reases to ab o u t 7 0  

3 1  
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per c ent in nor th e a s t  Tenn e s se e .  L imes tones in the Rome make up ab o u t  1 0  

p ercent o f  the carb onate ro cks whi l e  the res t  is  dolomi t e . Carbona t e s  in 

the we s tern p a r t  o f  the val ley make up only 1 2  percen t o£ tl1 e Rome s e c t i oa 

but are dominant at Bays Mo untain where they c ons t i tu t e 4 0  p e r c en t o f  L h e  

s e c tion . Thus, there is a general i n c re as e in th e p ro p o r t i o n  o f  s h a l e  an d 

carbona t es s ou the as tward , whi l e  s and s t on8s and s i lt s tone s increa s e  in 

propo r t i on nor thwes tward . 

To the s o u th in Geo rgia Res s e r  ( 19 38) d e s � L i b � rl t h e  R offie a s  a very 

h e t e rogeneous f o nrra t i on whi ch is d is tinguished h y  i t s r ed s hr; le . I t  co:1--

s is t s  o f  shale , s aw�s  tone , calcareoas and ar g i l l a c e o us b ed s , d o l c:<.:i. t e  and 

pure b lue l i�P s tone . To the nor theas t in Vi r ginia B u t t s  ( 1 Y 4 0 )  r e p o r t e d  

s imilar char� c te r is t i cs and ind i c a ted that r ed shal e i s  the mo s t  c on s p i cu o u s  

f e a ture of the Rome Forma t ion throughout Vi r gin i a . B o th o f  the  above 

a u thors p o iu t  out tln t th e p r op o r t ion of the var i ous lithologies  vJ i th in 

t h e  f o rma t i on. v ary pa:-allel t o  and acros s s tr ike . 

Char a c t e r  i s  L �  ,_: l: u l o r s  

T h e  V 8 r i e ty o f  colors  in th e Rome F orma t i .o n i s  o n e  o f  i ts mos t 

char a c t e r is t i c  f e a t u r e s , \vi th r e dd i s h ,  mar o o n , pn rple , b r oHn i s h  and 

greenish c o l o r s  p r e d omina t i n g .  T e r r i genous c l as t i c  un i t s d o  n o t  �;h o;,, 

much ch:m g(; :in c o l o ::.- on w e a th e r i ng , b u t  c 2 r b o n a t e s  sh ow Cl l a r ge d i f f e r -

l�e d  ulld mar o o n c o l o r s  --, ,. , l <:.J.. .o ;.,.  

dominan t in an y Kome e xp os ur e , b u t  where th i c k c a :cb on at e  uni t s o r  t h e i r  

\ve a the r e d  p r o d u c t s  a r e  p re s en t , b r ovm i sh y e l l ow co r  1 -t �:h t o r;.:: ;; ge c o l o r s  

a r e comln< ,n . 

t he l\oriil' ::u rua L i o u t n  T c nnes s c :..: , (;(' o r g Lt a n d  V i r gin :( a .  

b e  r C' c o ;.�n i :r: � J b y  t l t f' S �' c o l o r s  th r o u gh o u t th1:: Va l ley n1H: R i d ge; P r o v i n c e . 
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Red b e d s  in the a r e a  o f inves t i ga t ion a r e  d ominan t  a t  the b o t t om 

and mi ddl e o f  t h e  Rome se c t i ons . Th e g ray i s h  r e d  s ands t on e s  and shales 

g r ade upward an d a l t e rn a t e  w i t h l i gh t b r ow n i s h  gray and g r e e n i s h  a r a v  0 < 

sands t o ne and s h a l e . I n  mos t s e c t ions r e d  b eds b ec ome r ar e  t o  ab s e n t  

u pwa r d s  ( Sha r p  Ga p ,  P l a t e  4) . 

The r ed c o l o r  o f  sha l e s  and s a n d s tones i s  due to th e p r e s e n c e  o f  

d i s s em i na t ed i r on o x i d e  wh i c h fo rms t h e  ma t r ix and c eme n t  i n  r ed s and-

s tones . The l i t�n i t i c c o l or s  in s ome g l a u c o n i t i c  s � nd s toues cou ld be 

a t t r ib u t ed to t he a l t Ex a t i o n o f  g lau c on i r e  i n t o  l i;wn i t e . The d ark 

greenish gray c o lors i il s and s t one are due t o  the h i gh per c e n tage o f  

glaucon i t e  i n  the r o c k , wh i l e  the g r e e n i s h  gray c o l o r  i n  sh a l e s  and i n  

some sands tone s is more c.orrJTlonly due t o  the p r e s e n c e  o f  c h l or i te .  The 

f r e sh c o l o r  of c arbona t es i s  dark t o  l i ght gray due to rhe common c on t en t  

o f  c ar b onac eous m a t e r i a l  and c lay impur i t ie s . Th e s e  carbona t e s  wea ther 

t o  b r m,rn i s h  or l igh t orange , b u t  wh en d e e p l y v1e a tl1e r e d  they b e c ome a 

dark lc�1sn o r a� ge s i l t y c. 

Ch;:1 r2c t e r i s t i cs 

types i n  tlw Rome Fo rmat ion r an ge f rom t h inly l am i na teu 

s h a l. e s  1; :) oe±s s i vc. d o l mni t e s  and l i me s t ones . K i n g  e t a . ( 1 9 lt 4 )  r e po r t ,?d 

th a t  shaly d o lo r:t i t e  b e d s  i n  no r t h e as t Te nnes s e e  are ge n e r a l l y  le s s  t h an 

s ive b lue-gray d o l omi t e  4 . 5  t o  30 

m ( 1 5 to 100 f eet )  th i c k  are p r e s e n t .  The th inn er s ha l e , s i l t s t one and 

do lomi t e  b E-d s  of t h e F ot'le c>. r e  probab ly l en t icul ar , b u t  the t h i c ke r  [;; i l t-

s t o n e  ar d d o l omi t e  h �d s  mav have g re a t  l a t � r a l  ex tent . Ac c o r d i n g t o  K in g  

e t  a l . one; zi ,:� ltl:c l t L' b v u  was t r n c ed 8 l:m ( 5  ni l e s )  paral l e l  t o  s t r i1; c . U u r t '.· 



( 1940)  indi cated that do lomi t e  beds in the Rome o f  Virginia r each a 

thi ckne s s  vf 15  to 30 m ( 50 - 100 f e e t) wh i le s ands t one and s i l t s tone 
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beds  are much thinn e r . In Ge o r g ia , Res s e r  ( 19  38) d e s cr ib ed t l te P,ome as 

b e ing made up  of red rnud r o ck or  green shal e ,  each in dis c r e t e  laye 1. s  from 

0. 30 t o  1 5  rn ( 1  t o  50 fe et ) thick . Th e d o l omi te and lime s tone uni ts may 

individually reach a thi cknes s of 1 5 m ( 50 f e e t ) . 

Th e t h i c kne s s  o f  individual beds  in the area o f  inve s t i ga t ion 

ranges f r om th inly l .:-,1;cl nated to  very th ick b ecl d ecL Thin l.y lamina ted to 

th in b edded l ay-::: r s , th a t  is  b ed s  w i th a th::i.ckr1 es s of les s t:1an 2 wm to 

1 5  ern , make l ! p  75 f! e r c en t  o f  the Rome F o rma t ion , moe:: d ium b e d d e d  layer s , 

about 1 5  per cen t ,  and the r ema i nde� ab out 10  p e r c en t ,  i s  mad e up o f  thick 

t o  very th ick b edcl ed l aye rs . Shale layers are us ual ly thi nly l amin a t e d , 

b u t where they are s i l ty or  s andy , they are laminated t o  very th i n  bedded . 

S and s t one b ed s  are mainly l amina ted t o  th in b edded with conunon med ium 

b e dded layer s ,  while th ick t o  very thick b edded s and s t one l ayers a r e  rare . 

Car b onates iu t e rb edd E d w i th s ands t one and s hale are t h in t o  med ium b e d d e d , 

"Gut wh e re l a r ge un i U ; o f  dolomi te and l i r,1t:>s tone are pres 2n t , ir.divi dual 

beds are th ick t o  very thick b ed ded ( P ine R i d ge I-75 and Por t e r f ie l d  Gap 

P l a t e s  1 ancl. 5 ) . 

I n t e r l a m h1 a t e d shales and s ands t ones a r e  d ominan t th roughout the 

Rome Forma t i on in the s tudy are a . W i t h i n  th e s e  in t e r larnina t e d  l ay e r s , 

f l as e r <1 nd l en t i_ cular  b e d di ng i s  c ommon . L en t i c u l a r  b ed d ing is a l s o  s e en 

i n  d o lomi t e s  \-I!"t l ch h.:wc s i l t s t one and s and s tone len t i c l e s  wh ich a r e d :i s-

cont inuous vcr t: i c :1 l ly <:nd h o r i z un t a l ly ( F igure 6) . Th in to  rrred lum b ed d ed 

s ands ton(' l aye rt; gcne r a i Ly He d ge out in 3 d i s tan c e  o f  s eve ral me ters , t o  

be r c p Li C L' d  l a t e r a l l y  b y  ::; ev c r a l  th in  or  l an:in a t e d  bed::; . TilU s , t h e s e  t ll ..i n 



Figure 6.  Lenticles of s ilts tone and very fine grained 
sandstone in darker dolomite beds at P ine Ridge 
l-7 5 .  S cale is 1 5  em . long . 

35 



36 

to med ium b e d d e d  layers are of l imited  l a teral  exten t , but the thi ck 

b edded s and s t one layers at t h e  t o p  of th e Rome section a.t Bul lrun Rid ge 

were t r a c e d  f r om D i ggs Gap to P umph ous e Ro ad s e c t i on , a d is t an c e o f  2 0  

km ( P la t e 2) . 

IV . TH IN SECTION DESCRI?TION 

In t r o d u c t ion 

The p u r pos e of thin se c t ::_ on s tucy is to c ou,1p l2me n t  f ::.. e l d  inve s t i­

ga t i o n , aid i n  s t rel t i gt'&ph i c  corr e l a t i on and i n terpre ta t i on ot <:�wi r on­

men t s o f  dep o s i tion . Th in sec t ions were in tended t o  reve a l  gro s s  min e r a l 

c omp os i t i on ,  g r H i n  s :Lz e �  r oundness  grEde s , d eg ree o £  s or t in g ,  pr op or t i on 

o f  c lay- s i ze par ti c l es j n  raa t r ix , d i a gene t i c fea tur e s , ?r imary s ed ime n t ary 

and o r ga n i c  s t ruc t u r e s . 

Of the 190 t h i n  s e c t i ons pr epared , 1 0 5  a r e  sand s t on e ,  9 s i l t s t one 

and 6 c o ngl o me r a t � ,  wh i l e  70 a re c a rbona t e s  \vh i c:h a n.; mn i n ly dolon:i t c  or 

d o l omi t ic l i me s tone . Al t h ough c arb on a te s  make up ab out 10 perc�n t of t h e  

Rome F o rma t i o n , t h e  numb er o f  ca rb on at e  s amp l e s  inves t i ga t ed rep r e s en t  

mor e  th an 35 pe r c en t o f  t h e  s ample s . T h i s  \vas i n t end e d ,  b e caus e c arb on a t es 

f o rming within the b�s in o f  dep o s i tion a r e  b e t t er envi r onme n ta l ind i c a t o r s  

than c l a s t ic ro c ks na.d e  u p  o f  t r an s po r t ed s ed ime r.. t s . 

Vo lume p;:: r c e n  o f  e a ch of th e con s t i tuen t s n o t e d  in eac:1 s amp le 

we r e  d e t e rmin ed by us i n g  Terry and Ch i lingar ( 1 9 5 5 )  ch a r t s f o r  e s t im d t ins 

per c en t a ge. compos i t i o n . Ab o u t  ten me a s u r ements w e r e  ma de of evz:: ry thin 

se c t ion , and the maxi mum , min iraum an d / o r ave rage a r c  repD r t e d ht.: r e .  P owe r s ' 

( 19 5 3) s c a l e  o f  r �und ne s s  wa s u s e d  to d e t e rmine r o und n e s s  g r a d es ; t he 

d omi1 1 aa t gr ad e , a s s o c i a ted g r a i n  s i z e  and pe rc en t age were no ted . S o r t ing 
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was det ermi ned b y  the v i sual s c ale o f  Compt on ( 19 6 2 )  and b y  d e t e rmining 

the numb er of size c l as s e s in each th in s e c t ion . N o  a t t emp t vias mad e to 

s tudy cl ay mine r a lo gy o r  c lay s i ze ma t r i x cons t i tuents  i n  the c o cks of the 

Rome . Th e s e  are b eyond the s co p e  o f  ti1 i s  s t:.�dy , whi ch is  d e s i gn <• d  mD. i n l y  

to c o r r e L 1 t e  the s t r a t i graphy and de t ermine envi r onme n t s o f  d epo s i t i on on 

o ther b as is .  

Sands ton e 

Grain s i z e .  Th e d ominan t grain s iz e  in t h �  Ro�c [ o r ma t i on i s  very 

f ine . In 80 p e r c en t  a f  the th in sec t i ons che f j nc g c a in s i z e  is pre-

d ominan t . I n  fact , many of the Rome s ands tones in the s tudy a r e a  re f e r red 

t o  as s i l t s t one in  t he l ie t er a tu re are very f ine -grained s and s ton e .  

Med ium gr a i n c <i  s an C: s tones are rare and make u p  les s U1an 6 pe r cent  o f  the 

samp le s , wh i l e  c o a r s e t o  very c oar s e grained s and s t o n e s  c on s t i t u t e  l e s s  

t l 12n 8 p e r ccr· '� .  Th e ma t r i x  o f  f in e  s ands ton r= s  i s  J Jad e u p  o f  very f i ne 

vo lume o f  th e s ;,rnp l e s . Poo r ly s o r t e d  s an d s t o n e s  h ave 2 h igher p e r cen t a g e  

o f  very f in e  s i l t:s t o n e  and c l ay in t h e  1:1a. t r ix w i th a m2.ximum o f  30 p e r cen t 

The rn2 t r i x � f  c o a r s e , we l l  s o r t ed c l e an s and s t o n e s  i s  �arl c up o f  s i l i c a  

c emr>n t .  

T e x t u r e: . I n � i � i J u a l  � r a ins in ve ry f i ne to f i ne s a n d s t o n � s  a r e  

p r e d o m i n an t j_ y  cl l l �; u  J z. r i n  s h a p e , b u t ::: o u n J L1C<:i S i n c Y C dSC' S  '.v i th inc rc a s  i n g  

grain s i z e . cl'h e  me J ium and c o a r s e - gra i r e d  s .::m<h t o nes a r e.  f; ub angu l a r  t o  

wel l rounclc: d H i t h  u o r c  than 50 p e r c e n t  o f:  Lh<c: g c1 :.r:s i n  th e s ub r o un d ul 

The c u il r s ·� ::; a n J s t u w.: :; ( 7  p e r c e n t )  <n· c :. d �-; o V.' e l l  s o r t e d ( F igure 7 )  v: i th 



Figure 7 .  Photomicrograph of well sorted coarse grained 
sandstone , from Pine Ridge I-7 5 ,  unit 1 3 1 ,  trans­
mitt ed light , lOX. 
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two s amples mo d er a t ely s o r ted . F i f t e e n  samp l e s  ou t o f  10 5 a r e  poo r ly 

so r t e d . In t hese s amp les the c oar s e gr a i ns c o ns ti t u t e  a maximum o f  up 

to 30 pe r c en t ,  b u t  in al l of t h e s e s amp l e s  

u p more t h a n  30 pe r c en t o f  th e s amp le ( 

in cd p ar t i c l es make 

8) • 

Mine r a l '?iiY.· Qu ar t z i s  the mos t a b undan t  mi ner a l i n  s and s ton e s , 

w i th s o me clean s and s t ones e n t i re l y ma d e  up o f  t h i s  minera l .  T h e  p e r -

c e nt a ge o f  :J_ua r t z  d "" c p s  to 60 p e r c en t  i n  sar.ie g :  au c on i t ie S ;J nc s tc ., es , 

b u t  the t y p i c a l Ro�e s and s tone in the a r s a  o£ inves t i sa t i on con t a ins 

Glau-:on l t 2  i s  found i n  55 p e r c en t  o f  the s and s tune s arrcp l e s s t ud i e d . 

I t  c o ns t i t u t e s  up t o  40 p e r c en t  in s ome d a rk greeni slt gra y s and s t on e s , b u t  

i n  8 0  p e r c er, t o £  the t;laucon i t i c  s and s ton e s , g l aucon i t e  makes up 1 t o  1 5  

p e r c en t  o f  the sand s ton e .  G l au c o n i t e  i s  u s u a l l y  conc ent r at ed in lam i nae ; 

the s i z e  of ind i v i du a l  g r a ins b e  

than quar t z  gr a in s  \\7\. th \vh i ch 

to , or one s iz e  c l as s  lar ge r 

are in t er la.,Ii nat eci . F ine t�o cca r s e  

gl aucon i t e �ra 1ns are l l y  sub r o u n d e d  t o  v.re ll ro und ed w i t h  c ,) a r s e  

showing a d a rker g r e e n  c o l o r . In th in s e c t ion , d ark g r e en u c o-

n i t e  pe l l e t s e xh ib i t  p ar t ial a l t e r a t i on to limon i t e , b y  t he p r e s e n c e  o f  

a b r mvn ish U mcmi t i c ha l o s u r r o LJ nd i ng t h e  d a r k gre en c en t e r .  

I r on oxi d e , whi ch give s t he s a n d s t ones o f  t h e  Rome t he i r  r e el c o l o r , 

is f o und as d i s s em i n a t e d  ve ry f i n e  g ra i ns and c o a t i ngs on qu a r c z  

and c l ay s i z e pa r t i c le.'> i n  t he ma t r ix . I r on ox i d e  is u s u a1 1 y  c o n c e n t r a t ecl 

i n  laminae ( F i g u r e  9 )  ind i cH t ing that i t  was t r a ns p or t ed . I n  50 pe r cent 

o f  t h e  s and s t mw s i r on oxJ.d e con t e nt range s f r om 3 t o  1 5  percent  

t o  a ra:n .. .i FHLH r 30 p c r c L:nt ln s o me s a mples . 



Figure 8 .  Pho tomicrograph of poor ly sor ted s andstone with 
iron oxide ma trix , Sharp Gap , unit 1 1 ,  transmit ted 
light , lOX. 
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Figure 9 .  Pho tomicrograph of iron oxide conc en trated 
in laminae , with a burrow in the center f illed 
with iron oxide , Sharp Gap , unit 1 0 ,  trans­
mit ted light , 4X . 

4 1  
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Felds par gra ins with alb i t e  and polysyn t he t i c  twinn ing were found 

in 40 percent o f  the samples in ve ry f ine-grained s and s tone . The randomly 

di s t r ib uted felds p ar gra ins a�e ve ry f ine , an gular and , in all cas es , 

make up les s  t han 1 p ercent o f  t h e  s amp l e . 

Heavy minerals , pr imar ily z ir con , b io t i t e  and garne t are r a re ; 

t hey were seen in only twelve s amples out o f  1 0 5 , in very f ine-gra ined 

sands tone.  Very f ine gra i ns of garnet and ab r a ided euhedral cry s ta l s  o f  

zircon were found t o  comp r i s e  l e s s  than 1 p e r c en t  o f  e ach s amp l e . B r own ish 

b i o t i te lame l l ae ( 0 . 3 nun lon g) parallE:l .  to laminae , rnake up l !::o 3 per­

c en t  of the s anples in whi ch t hey are f our..d .  

Hema t i t i c  granules and pebb les are comp r is e d  o f  very f ine t o  

c o a r s e  angular gra ins of quar t z  cemen ted by hema t i t e .  These gra ins are 

b lack , but in thin s e ct ion many of them look b r own i s h  red . The hema t i t e  

conten t  i n  thes e granules r anges f r om 30  to 90  percen t .  The granules 

are rounded t o  wel l  r ound ed i nd i c a t ing th�t they wer e  t rans p or t e d . S ome 

of the pebb l es &re up to 3 em l ong , and s ome show mi cro-cress- laminae 

( F igure 1 0 ) . Thes e granules were s een in 1 0  percen t  of the sands t one 

s amples and make up from less than 1 t o  40 percen t .  Generally th e granu les 

ar e mor e  common in conglome r a t e s . 

Sedimen tarv s tru c tur es . Many o f  th e s ands tone beds wh i ch look 

featur e le s s  exhib i t  current lamin a tions and micro cross- lamina t ions in 

th in se c t ion . Cur rent lamina t ion produced a s  a resu l t  o f  a l t ernate depos i­

t ion of glaucon i te and s and , o r  i ron oxide and sand , were s e en in 40 p e r­

cent o f  the 1 0 5  sands t one s amples , whi le micro c ros s-l aminae in 1 0  percent 

o f  the t hin s e c t ions . Small s cale s cour and f i l l  s truc tures were ob s erved 



Figure 1 0 .  Pho tomicrograph of hemat itic pebb les and 
granules showing micro cross laminae in large 
pebbles at the bot tom in a matrix of very fine­
grained sandstone , Young Creek , unit 3 0 ,  trans­
mi tted light , 4X . 
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in 3 perc en t o f  the t h i n  s e c t i o ns s t ud i e d . The above s t ruc t u r e s  are 

found i n  gra y i sh r ed and greenish gray s an d s tone s . 

B i  s t r u c t u res . Bur r ows and b i o tu rb a t ion a r e  the only 
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evidence o f  o r gan ic l i f e i n  t h e  s ands t on e  t h in se c t i o n s . The bur rows , up 

to 0 .  5 em wide and up to 1 .  5 em l o ng , are us u a l ly f i l l ed \·Ji th s i l t  o r  iron 

o x i d e . They o c c u r  in b o t h  g r a y i s h  red and h g ra y  v e r y  f ine-grained 

s an d s tone . I n  b i o t urb a t ed samples the laminae a �e ir ar,d d is turb eu 

( F igur e 1 1 ) . Only 10 perr:ent o f  t h e  s a n d s t o ne sanp l e s  e x amined l eave 

bur r ows , and in mo s t o f  those samp les t h e  b u r r O\'v'S are no t ab u ndan t .  

In t h e  n i ne s i l t s to n e thin s e c t i o n s  p r e p ar e d , qua r t z  is the mos t 

abu n d a n t  min e r a l . The sh red and gr ay ish o ra nB e  c l a y  mat r ix c o n-

s ti tu t e s les s t han 20 p e r c e n t i:t s even th i r. s e c t i ons . I n  the r em a i n i n g  

two s amp l e s r i l e  ma t ·,· ix is maJ 2  u p  o f  c\ olomite  whi c !1 c on s t i t u tes 1 5  and 

50 p e r c e n t  c f  the sawples re s p e c t ively . The. c m1 t e n t  o f  onite f o un d  

i n  f o u r  t h i n  s e c t ions ranges b e tween 3 t o  1 5  pe r c e n t , w h i l e  h ema t i t e  con-

tent r anges b e tween 10 to 30 p e r c e n t  in f o u r  s C u r r e n t  l ami na t i on 

is mor e  c onLilo n than c r o s s  l amin a t i o n , the f o rmer was f ound in f ive s ar:�p l e s  

wh i l e t h e  l at ter  i n  o n e  s amp l e  o nl y . 

Con g l ome r a t e  i s  d e f i n e d  h e r e  as any c l a s t i c  s e d i hlt::n t a r y  r o c k  wh i c h 

h as 1 0  p t--r c c E t  o r  mere r o ur:d ed gr a i ns of gr e a t e r  than 2 mm i n  d i ame t e r  

( P c..: t l ij oh n , 1 0 !+ 9 ) . On l y  s ix s amp les obse rved  fal l  in t n i s  tegory ; i n  



Figure 1 1 .  Photomicrograph of burrows (B) disturbing 
very fine-grained sands tone laminae ,  the dark 
mat erial is probably carbonaceous mat t er , Nelson 
Branch , unit 1 6 ,  transmitted l ight , 4X . 
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fac t ,  conglome r a tes make up les s  than 1 percent o f  the Rome s e c t ion , 

wher e  t h ey are f ound in th in to very t h in b eds . Grain s i z e s  in the  

c on glomE�ra te s n1a trix r ange from very f ine t o  very coarse gra ined 

san ds ton e .  Rcna t i t i c  granules and pebbl e s  are connnon clas ts , cons t i tu t ing 

up to 30 per cen t in s ome s amp le s , bu t at Cri p p en Gap uni t  2 5 , hema t i t e  

granules and peb b l es a r e  intermixed w i t h  do lomi t e  intrac las ts ( F igure 1 2 ) . 

Carbona t e  Rocks 

Intr oduc t ion 

Carbona t e  r o cks in the Rome Forma t i o n  accm:-d ing t o  the class i f i­

cat ion o f  Folk ( 19 6 2 )  f a l l  into six main ca t t'! gori es . In or der o t  

decreas ing abundance thes e ar e :  f inely t o  coar s c�ys t a l l ine do los t on e ,  

intraspa1: itt: ,  pari te , oospar i te , rto l omicri te and b io s p a r ite . Mor e  

than 8 3  per cent o f  the c arb onates  are mad e up o f  mi c r o s p a r ite and very 

f ine to ccan:.;� spar J t e , i·lh i le micr i t e ,  round ir, 1 7  p e r c ent c• f U1•" samp l e s , 

compri s e s  lc�; s  th--:m l 8  p e t·cent of the rock . In t;.1o s amp les on , mi c r i t e  

con t en t  r eaches 30 and 60 percent respect ive ly . A s  men t ioned ear l ie r  t h e  

carb on a t e s  in the Rome are no t pur e ;  s i l t s t one i s  common i n do lo s t on e s  a s  

wel l  as l ime s t ones . Al�ochems ar e cor:1mon , the mos t <1bu n d an t b e  int ra-

c l a s ts . Pellets , ooids and fos s i ls f o l l ow in d ec reas ing ab undance . 

In tracla:.: t::; 

In t ra c l a s ts '-''e r e  found in 1 7  pe r c en t o f  the samp les s tudied ; they 

cons t i t ute 5 to / 0  p e rcent o f  the rock.  Intrac l as t s  composed of  micros p n r i t e  

and very f i.ne f� p<H i tc ,  a r c  more common i n  l iraes tones th an dolos t o n es . 

range in s iz e  f rom l e s s  than 1 nun to 3 em in l e n gth , �1o s t ar e r ounded t o  



Figure 1 2 .  Photomicrograph of hematitic granules and 
pebbles (black) in a matrix of very f ine-to 
coarse-grained sands tone (white) ; large dolomit e 
intraclasts at the top (gray) , Crippen Gap , unit 

· 25 , transmit ted light , 4X . 
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we l l  rounded with the large intra c la s t s  showing cu r r e n t  lamina tions . 

Many of  the s e  i n t r a c l a s t s  show a dark rind or  c o a t ing on the out s i d e  

wh ich is p robab ly a i n  o r i g in , 

P e l l e t s  
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We l l  rounded to  oblate  pe l l e t s  up to  0 . 1 5 mm i n  d iamet e r  .s.re. 

conce n t r a t e d  in  lam inae wh i ch a l t ernate •-.ri th s i l t s t o n e  o r  m i c r i t i c  l am i -

nae . P e l le t s  vl ?.. ::e f oun.d i t t  1 7  p e r cent (> f  tho sa:np l e s {i.�ld cons t i L1 t e  J 

to 7 0  p e r c en t  0f the rock . The a. b sence o f  f o s s i l s  or b u e r m·JS mc>.k es it  

d i f f i c u l t  to rl e t e nr.i ne their o r i g in ,  since soruc pe l J ets :TJ. t be intra-

c la s t i c  in o r i g in ( F o lk , 1 9 6 2 ) . 

Oo 

Oo l i te s  are f ound close to the top o f  the Ro�e ( P la t es 1 ,  4 a nd 

5)  in the f o l l0�i ng locali t i e s : P ine  i- 7 5 , Oak R j d ge ,  You n g  C r e ek , 

Sharp Gap , S h o •,ks C a p  aFd P c.· r t e r f i  eld Gap . Sump l l"s t.;e r c  t alv'n 

l oc a l i ty . 

each 

In  a l l  of the above s e c t i ons  the oo l i t � s  a re do lomi t i z ed exc e p t  

a t  Young Creek . �a ture and we l l  so r ted ooids  re s emb l i n g t h e  Bah ama n 

type oo i d s a r e  f ound  a t  P i ne Ridge I-7 5 and Oak Rid g e . Oo i ds a t  t h e s e  

two s e c t i ons a r e  u p  t o 2 mm i n  d i ame t er , a n d  show con c en t r i c l aminae . 

Whe re the n u c l e i  o f  uo j d s a r c  no t r e c ry s t a l izcd , t.: l H.: y  arl:' c l ear r n  i c r .i t i c � 

Ten pe rcen t o f  t he nu c le i  c o n s is t o f  very f in e  grained glaucon i l e . 

Glaucon i te pe l l e t s  found in the ma t r ix , ar e U ne to med ium g ra ined , 

'..Je l J  r ound l' d ;md lt'i:lkc· u p  l e s s  t han 2 5  pe rce n t  of  t lw  r o c k . 

I n  t h e  a b ovp two se c t i  on.s o o i d E  m.: kc u p  more than (JO p e r c e n t  u f  

tho rock . I n  the o t h e r  sec t J ons o o i d s  a r e  n o t  as ma tu re a nd d o  n o t  exc eed 
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0 . 9  nun in d i ame t e r .  Gl::mcon i te cons t i tu t e s  les s than 1 0  p e r c e n t  e f  t h e s e  

ro cks , and in t h e  o o l i t e s a t  Shar p g l a u c on i t e  i s  comp le t e  ab s e:;, t . 

Fo s s i l s  

Body f o s s i l s  a r e  r a r e  in t he Rome Fo rma t i on and i n  t h e  a r e a  o f  

i nve s t i g a t io n  a r e  con f ined t o  c a rb ona t e  r o c k s . Th e f os s i l f r agme n t s  

r e c o gn i zed a r e t h o s e  o f  t r i l ob i t e s , b r a c h i o p o d s  and ech inod e rms . Only 

10  p e r c. e n t  o f  �:he ca1·b on a t e  samp l e s  examined c on t :J. i n f o : - s i l s  Ll':d i n  t h o s e ,  

f o s s il s  cons t i  tu t�.� l e s s  than 5 p e r c en t  o f  t h e  r o c k . Th e o o s  t <:<lwndan t  

f ra gme nts l l� S s  tha.n 1 per cent o f  t h e  en t i r e  r o c k  S c�mp le . Fof> s il 

men t s  mak e  up ;:10re than 30 p e r c e n t  of t h e  r o ck in a 3 em t h i c k  l ir.1es t o n e  

h o r i zon ( P R 1 m  it  U 8) . In t h i s  ho r i zon trilob i te f r  ( 30 per c en t ) 

a r e  the T D O S  t abund an t ,  b r a ch i o p od s up t o  3 p e r c e n t  and e ch in o d c rFl f r a �-

m.en t s  l e s s  t!J.an l ? V? r c en t , in t r a c l a s t s  l e s s  than 2 0  :D2 r c en t ,  s u}; e r f l d a l 

o o i d s  abo u t  ! p s r c e n L , wh i l e  t h e  r e s t o f  the r o c k  is ma d e  u�  u f  � ? a r r y  

calc i l e  t1a t r ix ( Fig, u r e.  1 3 ) . 

L i tho c l a s t s  

Quar t z  s i l t s t o ne is t h e  mos t 8 b und a n t  t e r r igenous c l a s t i c ua t e r j � 1  

in the  carbo n a t e.  r o cks . I t  is f ound i n  6 5  per c en t o f  th e  s amp les . I t  

cons t L t ll t �· s  3 t o  40 p e r c e n t  o t  the c a r bona t e  s a D p l e s  w i th an dV(: r :lgc o f  

1 5  p e r c e n � .  S i l t s t one  is usual ly c o n c e n t r a t e d  i n  lcmina t ed len t i cles , 

s ome of �;:h i eli  s l 1 CJ\·J p �: d2J b e d d ing ( 1 4 ) . � ieJ i um t o  coa rse quar t z  

sand t; :n·e LH t '  i n  ca r l , on « ll: s , and , c on:; t i t u t c l es s  than  1 per c e n t 

in C)(l } i. t e s .  
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Figure 1 3 .  Photomicrograph of b io sparite showing long 
trilob ite fragments , subrounded intraclasts ( gray) 
and supe rficial oo ids in a sparry calcite matrix , 
Pine Ridge I-75 , unit 1 1 8 ,  transmit t ed light , lOX. 

Figure 14 . Photomicro graph of silts tone lenticles in 
current laminated dolomite, Nelson Branch , unit 
17 ,  transmit ted light , 4X. 



5 1  

Gl au c o n i t e  

Glaucon i t e  is not conf i ned t o  t e r r i genous c l as t i c  r o c ks , 

C1c c u r s  in carb o u n t e s  as w e l l1 b u t  in l e s s ab und an ce . Ob s erved in 30 p e r -

c en t  o f  t h e  s am p l 8 �  i t  c �ns t i t u t e s  1 t o  2 5  p e r c en t  o f  t h e  r o c k . O f  a l l  

c a rb ona te s amp l e s  ob s e rved g l au con i te i s  mos t a!:mndan t in the oo l i t e  

s amp l e s  w i th a max imum o f  10  p e r cen t i n  nono o l i t i c  r o cks . Tl1 e  g l aucon i te 

p e l l e t s  in the mat r ix o f  o o l i t e s  are fine t c  me d ium gr a i n e d , sub rounded 

t o  wel l  r ouncL:: d sho;v:tng th e e f f e c t  o f  t r an�; p or t a t t on ,  Hh il8 in o th e r  

carbona t es they a re very f ine t o  f i ne gr a i n e d  s ub ang uJ ar t o  sub r,Jtmd ed . 

Sed imen t ary s tr u c t ur e s  s imilar t o  tho s e  in t e r r igenous c l as t i c s  

we r e  ob s e rved a l s o  i :1  carbona t e s . Cur r en t  l amin a t ions , fo und in 28  p e r -

c e n t  o f  the s amp l e s , r es u l t ed f rom the a l t e r n a t e  dep o s i t ion o f  s i l t  and 

carb o n a t e s  or p e l l e t s  a.nd 1dc r i  te . Hi cro c r o s s - · 1  <GldXlae and b e dd ing 

we r e  ob s e rve(i i.11 10 p 2 r c e n r  o f  the th in s c; c t iun�; . B i rd s ey e  s t r t,c tur e s  up 

to 3 nun in d i ame ter \ver e ob s e rved in two c a r b o:1 a t c: s ampl e s  on ly . a r e  

a r r an g e d  i n a ho ri zon t a l  p l ane and a s s oc i a t e d  w i th a l g a l  laminae ( f o r  

f ur t he r  eX() l ana t i o n see Ch <:: p t er IV o n  S ed i men t a r y S t r u c t u r e s ) . D a rk , vtavy , 

c r inkl y  l aminae up t o  0 . 1 rmn th i c k  ob s erved i n  z t, p e r c e n t  of t h £" r. a rb o n a t e  

s amp les a r e  ab l y  a l g a l  i n  or ig i n . 

B iogenic S t ru c t u r e s  

L ike the s ands ton es , b u r r mvs and b io t u r b a t ion we r e  obs erved in 10 

p e r c e n t  o f  th'2 L r b o n :t t l� s a mp l e s . I n  <t l l  the 3 amp l e s  cx<tmi n e d , t h e, 

b u r r ows a r e  f u ll  o f  s i l t  and us u a l ly conn ec t two s i l t  laminae . Mo s t  o f  
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the bur rows are less than 0 . 5  e m  wide and more than 1 e m  l ong ( Figure 

15) . A large c ons p i cuous burrow in dolomite from P in e  R i d ge I-7 5 uni t  

86 i s  1 .  5 err� w id e  and 3 .  5 em l on g , in wh i ch the l .:.1minae are dis t urbed 

and mixed up w i th in the burrow ( F igure 1 6 ) . Ther 2. i s  no eviden c e  l.n the 

s amp l e  to indicate  wha t kind of organism produced such a burr m.,r . 

Di agenes i� 

S ince nore than 8 3  percen t o f  the car b on at e  s amp l es are ;;<<J de up 

of s pa r i te , i �  is c lear that the carb ona t es were a l ce red by diagene s is . 

Th is is c le2.;: ly seen in unit 90  a t  P ine R i d ge I-75 , 'wbe-c e the c!oJ o,,li t ic 

l ime s t o ne is r.:ade up o f  co a::s e s p arry do l omi te (50  pe r c en t )  and :i.n tra­

c l a s t ic micr o s p a r ry cal c i t e  ( F igure 1 7 ) . The o o spar i t e , intrasp2.r i t e  

and pel spar i t e  ro cks i n  the Rome s how evidence o f  d iagene s is with micro­

s pari t e  in ooids a�d int raclas t s , wh i l e  very f ine to coar s e  s par ry 

calc i te and d o lomi t e  mak e up t he ma t ri x  o f  thes e rocks ( Figure 1 8 ) . I n  

many d iagene t i c do:u .. m i.tes i t. is d i f f i cul t to det ermilH:: �;h a t  the c;1: iginal 

l i tho l o gy and . text ure were b e fore d iagenes is , thus in terpre tat ion o f  

the i r  environments o f  depos i t i on i s  rather dif f i cu l t . 
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Figure 1 5 .  Photomicrography of burrows filled with siltstone 
(white) pelmicritic dolomite (gray) , Nelson Branch , 
unit 1 6 ,  transmitted light , 4X. 

'
Figure 16.  Photomicrography of d isturbed laminae inside a 

burrow in laminated do lomite, Pine Ridge I-7 5 ,  unit 
86 , transmitted light , 4X. 
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Figure 1 7 .  Photomicrograph of delomit ic limestone , intra­
sparry l imes tone (dark) replaced by well crystallized 
dolomite (white) , P ine Ridge I-7 5 , unit 90,  trans­
mitted light , 25X. 

Figure 1 8 .  Photomicrograph of diagenesis in ooli tes , very 
f in'e sparry dolomite in ooid s , coar se sparry dolomite 
in matr ix ,  Sharp Gap , unit 8 ,  transmitted light , 25X. 



CHAPTER IV 

IN ORGAN I C  S EDIHENTA.RY S TRUCTURES 

I .  INTRODUCT I O�� 

B e s id e s  i t s  mar oon c o lo r , the s e c o nd mos t cha r ac t e r is t i c  f e a t u r e  

o f  t h e  Rome Fo rmat i on i s  t h e  ab undance o f  s ed imen t a r y s t ruc tu res mos t o f  

whi c h  ind i c a t e  d e p o s i t ion in a t i d a l  f la t en'l.rir onmen t . , Th e f o l l <Ywi ng 

s tr uc t ur es \.; "' rt:: r;:: c o2,n iz e d  i n  the Rome : mud c r a cks , h a li te cr y s t� a l  

c as t s ,  r i p p l e:  rild d�s , rain p r int s , t id a l  b a l ls , o·oss-beG.d i ng ,, l e  

laminae , c u :c r � n t  l <;mina t i on ,  s c o-..I r a n d  f i l l ,  f l u t e  ;::;.nd gy·ocve :.:&s ts , 

l oa d  c a s t s , vugs , b i rd s c.: ye s  an d f l as e r  an d le n t i cu l a r  b e d d i n g . Th e l as t  

two s t ruc t l' r e s  are d e s ,..:r ibed in the chap t e r  on environmen t s  o f  d c r o s i  t i on . 

I I .  MUD CRAClZS 

Mud c � a cks f o rm as s edi�en ts J ose c o n t a in r cl �a t e r . The c r acks 

bour:.ci p o l y gons wh i c h  ·.,ra.ry in numb e r of s id es . Crac:c ·': .Jr c:• s t l· a i gh t 

and range in w i d th h- om a few mi l l ime t e r s to 2 cr11 . PolygonR in the Rome 

Froma t i o u  ma y be b o unded by as feH as th r e e  an d as many as s ix r, ides . 

1be po lygons r an ge J n  d i coe t e r  f r om a f ew c e n t i me t e r s  to mo re than 3 0  em 

( Figure s 1 9  <�nd :�O ) . Hud c r a c k  p c• l y gons and 1emd c r a c k  f i l l ings have. b e e n  

re p o r t ed f r om mo s t  o f  th e F.orr,e exp o s u r e s  in t h e  s t udy are a ( P late s l - 5 ) . 

The r e  i s  a s t r ;.m g c o r r e l a t i o n b e tHc::en r e d  b eds and mud c r a cks , <•. l thou)-!_il t w:· y  

are P o t  c o n f iued t o  red b eds , t hey a re fo und in l e s s ab und a nc e i n  s ome 

d ol omi t e b e d s  ( t\ ;'petHl i x  P� un i t 8 6 , PG !.' n i t 1 7 )  and l i gh t  gr e e n i s h  gray 

sands t mv::- ( /. p p e n d i :c Pl l u n i t 2.6 ) . The c r a c k  f i l Li n g  .i.n red b e d s  i.s 
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Figure 19 . Large mud crack polygons , Port erf ie ld Gap , 
unit 63 , scale 15 em . long • 

Figure 20 . Small mud crack polygons , Porterfield Gap , 
unit 63 , each uni t on hamme r is 2 em . long . 
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red s il ts tone and very f ine-grained s ands tone . Crack f i lling in th e 

d o l omites is grayish to <.vh i t e , very f ine- gra i ned s ands tone , whil•� in 

greenish gray s ands tone , the f i l l ing is s i lty to  ve ry f i ne graired 

greenish gr ay s auds tone . 
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Hud cracks formed in the Rome t idal f l a t s  aa  a resul t of sub ae r ia l  

expos ure and loss o f  wat er f r om s edimen ts d u e  t o  d es i ccat ion . Tl!e al ter­

nate we t tint; and d rying on t idal f l ats  as a res u l t  of fl ood and ebb 

currents  p r o d : : ced crR cks and polygons whi ch were later  f i l led \rl i ::h s i l t  

and very f ine sand transp o r te d  b y  tidal curr e nts . I11 e <ibund[! n c e  o f  mud 

c racks in rc::: t: eds r,;;,.i ch r e p r e s e n t  St.:?rat idal a:1d r:md f l a t  envi�:onme n ts 

indicates tha t  th ese two zones were s ub aerial ly exposed t o  d e s iccat ion 

f or longer periods o f  time compared to  o ther parts of th e t idal fl a t .  

The ?Os s ib ili ty that mud cracks in the Rome Forma t ion migh t b e  

sub aq ueous shr inkage cracks was cons idered . Ac cording t o  Donovan and 

Fo s te r  ( 19 7 2) , shrinkage cr acks in the i r  s imp les t f o rm are e longa t e  

an d tape red i • 1  vL :n;;: \'i evl ; t hey can als o branch f rom a central  poin t 

and assume a s inuous appearance . S ub aqueous mud c racks typ ically o c cu r  

i n  gray-b l ack s i l t s tone , whi l e  s ubaerial c r acks a r e  usu a l ly f o und in 

gr een ish o r  r e d  sed iments and are rare in gray-b lack s i l t s . Subae r i a ]  

c r acks show a po lygona l  o r  r e c t angu la r  p lan , ar e l a r g e r  in s c a le th an 

line a r  cracks and thei r  d e p th of p enet rat ion in ver t i ca l  se c t ion is 

usua l ly muc h  �;rea ter . Hud c racks in the Rome Forma t i on are in t c: r p r e t e d  

to  b e  o f  s ub ae rial  ori gin . 

II I .  HAL ITE CRY STt".L C1\ S TS 

Hali te c ry s t a l  cas t s  a rc f i l lings o f  cub ic c av i t i e s  le f t  by the 

d i s s o l u t ioa of s a l t  e t·y s t als embeJ ded in f ine-grdined s e d i men L Brooks 
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( 1955)  w a s  the f i rs t t o  r e p o r t the p re s e n c e  o f  h al i t e c ry s t a l  c a s ts f r om 

the Rome at Wa r R i d g e , G r a in ge r  Co un ty ,  Tennes s e e .  He i nd i ca ced t h a t  the 

c as t s  a r e  1 Lml t o  1 em on a s i d e  and a r e  p r e s e r v e d  in r e li e f  on U P'-'  und e r ­

s i d e  of f int>- g r a ined , th i n  b e d d e d  s an ds t on e  a n d  red mud r o c k . Ac co rding 

t o  B r o oks , h a l i t e c ry s t a l s  mad e  t h e  cub ic imp r e s s ions i n  t h e  s e d imen t and 

d i s s o lved b e f o r e  f in e  s and was d e p o s i te d  ove r t he s ed imen t a ry in t er f a c e s  

t o  f i l l  the imp r e s s ions . T h e  f i l l i ng o f  imp r es s ions b y  t r ans pnr t2d s ed i -

men t s  ,i s  inc!i c i>. t ed b y  t h e  p !:e s en c e o f  mi c r o - c r o s s  l ami1��1 e  i n  t h E  c as ts . 

E r o oks indi c2 CE�ci th a t  th e c ub i c  h a l i t e c ry s t .:� ls f o rm in s�l ine , 

s h a l low po o l s  on mud f l a t s . Thomp s o n  ( 1 9 6 8 )  f ou n d  hal i t e  c ry s t c�h; in 

r e c en t  se d imen t s of the s u p r a t i� a l  zone i n  t i d a l  f l a t  s e d im e n t s  o f  t h e  

C o l o r ad o  Ri v e r  d e l t a  bu t h e  d i d  n o t  r ep o r t  any h al i t e c ry s t a l  c a s ts . 

B e c aus e the c a s ts a r e  f i ll e d  w i th m i c r o  c r o s s - l amina t e d s ed imen t  and 

a r e  l o c a ted on the und e r s i d e  o f  b ed s , the y  a r e  c o n s i d e r e d  t o  b e  con t emp­

o r an e ous H i th the s ed iment i n  wh i ch they a r e  found . 

Hali t e  c. r-:y s tai c: a � ts ir: the :rl.orae o f  t h e  s t u d y  a r e a  r anr.e. j n  s i z e  

f rom 2 mm t o  1 em on a s id e  ( F i gu r e s  2 1  a n d  22) . Ha l i t e  cas ts i n  t h e  

s tudy a r e a  are n o t  con f in e d  t o  a s in g l e  l i t h o l o gy o r  p a r t i c u l a r  h o r i z o n  

in the Ror.w s e c t ion . Th e c a s t s  o c c u r  on th e und er s i d e  o f  g r a y i s h  red 

lamin a t e d  t o  ve ry t h i n  b e d d e d  s i l t s tone , d u s ky y e llow s i l t s t one 2nd gray 

s andy d o lomi t e . I mp r e s s i ons o f  the c ry s t a l  cas t s  a r e  f ound on the u p p e r  

b e d d i ng p1 3m: s l • r f a c e s  of  b e d s . l l a l i t e  c r y s t a l  cas ts '" ere c o l L� c t l•.u 

f r om P in e  Ri d gt' I - 7 5  ( App end ix PR un i t s  1 / 7 , 35 , 70 / 3 ) , Oak IU d ze uni t , 

27 and Po r t e r f j e l d G a p ( Ap pend ix PG uni t s  8 ,  2 2 , 24 , 4 2 , 4 7 , 54 , 6 3) . 



Figure 21 . Halite crystal cas ts in grayish rea , very thin 
bedd ed silts tone, Oak Ridge , unit 27 , em. scale.  

Figure 22 . Halite crys tal casts in grayish r ed ,  very fine 
grained , very thin bedd ed sands tone , Por terfield 
Gap ,  unit 8 ,  em . scale . 
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IV .  RI PPLE HARKS 

Ripp l e  marks cons i s t o f  nume ro us , e s s en t i al ly paral l e l , l o n g , 

uni f o rmly s pa c ed r i d ge s  a n d  t rou ghs , t rend i n g  in s t r a i �1 t  o r  gent ly 

cu rved l i nes a t  r i gh t  an g l e s  to th e c u r r e n t .  S ymme t r i ca l  and o s c i l l a t i o n  

r i p p l e  ma rks <:I :r: e:  ab und an t i n  t h e  Rome Fo rr.;a t i on ;  t he y  are n o t  res t r i c te d  

t o  any par t i c u l a r  typ e o f  l i th o l o gy . R i p p l e  marks exh ib i t  shar. p  and 

r ounded c r cs ts w i th \-Javc l e n g t h s  o f  s e veral c en t i me te r s  and .:l t u d -2  o f  

one c en tirne t e ::  o r  less . ln s om<:� un i t s  in the Ror;-,e I'o rm:; t i 0n , th ,__:y a r e  

as s o c ia t e d  wi th mu� c r�cks i n  r e d  b ed s  i n d i c a  tha t l es f o rme d on 

a mud f l a t . Tw en ty- f o ur me a s ur eme n t s  o f  a z imu th a l  d i r e c t i on s  •.1f :c i p p l e  

marks i n  t h e  s tudy a r e a  s h ow a me an p a l eo c u r r e n t  d i r e c ti on o f  103° . The 

l a rge va r i e t y  of r i p p l e  ma rks i n  t h e  Rome Fo rma t i on have b e en d e s c r ib ed 

and i l l u s t r a t e d  by H arvey and 1-!ahe r  ( 1 9 4 8) and S p i gai (1 96 3 ) . 

V .  RAl t\ PRINTS 

Ra ic p .c i n t s  i:i Y ·?. sm;:, J.l c: i rr:u l ar p i ts I o nned in �1 0 f t  s ed.im.:·r: t ,  

us ua l l y  mud . Ra i n  p r i n t s  in the Rome F o rma t i on ::t r e  hemi s ph e r i c a l  

d e p r es s ions ab o u t 1 nun and 2 mm in d i ame t e r  ( F i g u r e  23) . Ra i n  

p r i n t s  a n d  the i r  c <1 :3 t s  \,·e r e  c o l l e c ted from il L :Elinilt Cd , g ray ish r e d  s i J  t -

s t one beJ i n  nnH 63  a t  Po r t 2 r f ie l d  , t h e  on ly s e c t ion that exh ib i ted 

t h e s e  s t r u c t ure,; in t he s aiae uni t w i th ha li te c a s ts , mu d cra cks and 

r i p ple ma rks . Tl tese s t ruc t u res p o i n t  to the pt:: rs i s t e n ce of sub ae d o. l 

c on d i t ions in the ?-.oPJe . Harvey and Hahe r  ( l 9 lf 8 )  r e p o r t e d  the p r e s e n c e  

o f  ra i n  p r i n t s  f r om P o o r  V a l l ey Ri d ge , Grainge r  C oun ty , vh i l e  S � i g a i  

( 1 9 6 3 )  r e � o r tcd the i r  p r 0 s enc c f r oQ D u g  Ridge , Ro ane Cour ty , bo th i n  

Te nue s s e e . 



Figure 23 . Rain prints , Por t erf ield Gap , unit 6 3 ,  em . 
scale . 
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VI . TIDAL BALLS 

T id a l  b al l s  a r e  s ub rounded t o  we l l  r o unded p eb b l e s  mad e  up o f  

s i l t y , v e r y f t ne ;;rai ned s an d s tone and c o a t e d  w i th mud . Th e ave Tage 

d i ame t e r  o f  th ese b a l l s  i n  t h e  s tu d y  area is 4 em ( F i g u r e  24) . One o f  

the s e  b al l s  was s e c t i oned and f ound t o  h e  ma de o f  l am in a t ed , s i l ty ,  

ve ry f in e - g r a i ne d , grayish r ed s an d s tone . Th e b a l ls c omreo n l y  r es u l t ed 

f r om the b re a k ing rj f f  of  ch unks o f  mud cr ack p o lygons on mud f l a ts b y  

s t orm waves 1 '.ll·< ch rol led c:n d r ou nded tlie chunks and c c a t e d  them 1-:· i t h 

mud . Th e.se b alh: <1�- e  found only in red b ecis a t  Ga p un i t  1 !. and 

Pumph o u s e  Roacl un i t  3 .  T i d a l  b a l l s  o f  t h e  Rome fo rmed on a mud f l a t  

w h i ch i s  ch a r ac t e r i z ed by the ab u nd an c e  o f  mud c r acks . Al t h o u gh r:md 

f l a t s  a r e  q u i e t  environmen t s , f a r  f r om n o rma l �• ave a c t i o n , s to r m  vl aves 

c an r e a ch th(� S e  f la ::s , p lu c k  mud ch unks an d r o l l  them aro und . Due to 

the r e l a t iv 0 l y  s i z e  o f  the c h unks , a n d  i n comp l e t e  l i th i f i c a t i o n , 

they b e co me r-�> li c�d ;·d  in '' s h o r t  t ime ' p r ob ab ly u m.-

VI I .  CROS S-BED D I :�G 

L arge s c a l e  c r o s s -bedding in t h e  Rome Fo rma t ion is r ar e , b u t  i t  

w a s  ob s e r ved t tl1e f o l l mdng l o ca l i t ie s  in the s tu.dy are a :  P i n e  

62  

1- 7 5  (ur>. H s  5 a:>d i 2  , O a k  R i d g e  ( un i t s  5 6  and 5 8 ) , Y o u n g  Cr e e k ( un i ts 

1 2  and 22) , S h �rp ( un i l  4 8 / 2 ) a n d  Sho o�._:s G a p  ( un i t 32) . TI1 e t h i c k--

nes s o [  c r o s s --bed 3 C  ts ranges f r om 5 em a t  Sharp Gop to 56 em a t  P i n e  

Ridge . The <l ip o f  c he c r os s-beds  ranges from 20° to 30°  w i th a. me an 

d i r e c t i on of 1 6 5 °  f o r  e i �1 t  read i n g s . P l an a r  c r o s s -b edd i n g o c c u r s  in 

s olfl<� ve ry c o a r s e  g:·;�: inL"l :=; nncls  t o n e  and oo l i  r us . T r o t !  c ro;> s-bedd iug 

o c c u r s  only in t h e  Oak Ridge s e c t i on in the o o l i t e  z o n e  ( un i t  56) . One 

comrnon f e a t u �� e  of no:; t c r o s s - b e d d e d  u n i t s  is th e prese:ncr_: o f  a u c on i t i c 



,... • J ... - ·� � ·-• .  :v:: • • .• ,. . --- -

Figure 24 . Tidal balls from Diggs Gap , unit 1 1 , em . scale 
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laminae wh i ch a l te rna t e  w i th c l ean quar t z  s ands t o ne (App end i x Oit unit  5 8 ; 

SG u ni t 4 8 / 2 )  or oo l i t i c l aminae ( Appendix PR uni t 1 2 6 ) . The c r o s s-bed d i n g  

i n  un i t  5 a t  P i n e  R id ge I - 7 5  d o e s  no t h a v e  glau c oni t i c  l am i na e , ins t ea d i t  

i s  mad e  u p  c o mp le t ':: ly o f  c le an , v e l l r o und e d , v e r y  c o a r s e - g r a in e d  s <m d s  tone , 

The c r o s s -b ed d e d  o ol i te s  no d o ub t i n d i c a t e  th e e f fe c t  o f  t ra n s p o r t a­

t i on b y  o c e an c u r r en t s  i n  a s ha l l mv mar i ne en v i r onrae n t . F r om the me an 

d i r e c t ion o f  t h e  oo l i t e  c r os s - b e d s  ( 1 7 2°) p r ob ab ly longsh o r e  cur r en t s  were 

r es po ns ib l e for the i r t :- a ;-,spo r t a tion and f3 e d iiDen ta t: i on . Crosa- beJcling in 

sand s to n e s  "-h:i.ch a l  t,� r na t e  wi th g l aucor:. i t i c :amin<ie migh t r e p r e s e n t  d e p o s i-

t ion in a ve � y  shal l ow l i tt o r a l  e nvi ron m�n t  o r  sma l l  ti d a l  g u l l i 0 s  in whi ch 

the glau c on i t e  ,,;as trans p o r t ed f r om the s ub t id a l  environment to t ! t 2  t i da l 

f l a t  by f l ood c u r r e n t s  o r  s to rm w aves . Th e ve ry co ar s e- g r a i ne d ,  .: r o s s ­

b ed d e d , pure s ands tone in un i t  5 a t  P in e iU d ge I-7 5 is f o und i n  r e d  b E:d s , 

s u gge s t in g .d E, p o s i ticn in a f luv ia l ch ann e l  or a muJ f la t  gu l l y . 

VI II . RlPPLE 11"\:llNA.E 

Ri p p l e  l aminae are t h e  c o r r e s p on d i n g  in t e r nal s t r u c t u r e s  o f  r i p p l e  

marks , Hh ich a r e  s u i· f a c e  f o rms . B o th a r e  f ormed in s an d  o r  s i l t  by 

e i t h e r  cur ren t s  o r  wave s . R i p p l e lam i n a t e d  s t r u c tu r e s  are f o rme d o f  

s and t r au s p o r t £ rl b y  r i p p l e mo t ion an d tl1 e r e fore d e p os i t ed l ar g e l y f r om 

s us pens ion . Th e ,;.c s t ruc t ur es a p p ear as micro c r o s s - lam i n o. t i o n  i r:. c r o s s ­

s e c t io n  (llcl.(t' t:: , l 9 t) ) ) . 

R i p p l e  laminae are abundan t in the t e r r i genou s c l as t i c  as we l l  as 

carb o n a t e  uni t s  in the Rome Forma t i o n . Tl1 e c ros s -b ed s e t s  dip i n  o p p o s i t e  

d i n:• c t i o n c� ind i c a ti ng ti d e d  i n f l u e n c e  whe r e in t h e  lLJ:n:i i t an t  d i. r v c: t i o n 

repre s e n t s  t iw f:! o od c u r r en t d i r e c t i on .  Th e ebi.J cu r n : n t s un a t i d a l  f l a t  
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a r e  typ i c a l l y  s tr on g e r  than t h e  f lo o d  cur r e n t s  whi ch d epos i ts s e d iment 

in s u s p en s ion , but ebb c u tT en ts p a r t ia l ly e r o d e  s ome of the s cd j me n t  a l-

ready d e p o s i ted ( F i g u r e  2 5 )  ( Re in c k  and S in gh , 1 9 7 3 ) . Hand s amp les i n  

the Rome do no t t y p i c a l ly show m i c r o  c r o s s - l amina t io n  unl e s s  s l au b ed and 

p o l is h e d . The s ign i f i c an c e  of t h e s e  s t r u c t u r es i s  tha t  well d ev e lo p e d  

r i pple l aminae i n d ic a te the r e gu l a r  i n t r o du c t i o n  o f  nev s i l t  a n d  s an d  

o n t o  t h e  t i dal f l a t , wh i l e  i r r e gu l a r  h o r i z on t a l  l a m in a e  ind i c a t e  th a t  

s e d i me n t  i s  co n o> t an tJ y  be ing r e d i s t r ib u t e d  b y  flood an d eb b t id r s  w i thou t 

i n t r oduc t i on of ne\·l s <.GJ C'kKe e , 1 9 6 5 ) . 

IX.  CURRmlT L.,\c'vJ:INATIONS 

Cur re11 t  l am i na t i ons a r e  t a b u l ar s e t s o f  l aminae ,,T i t h i n  whi ch t h e  

l aminae a r e  :wr i z o n t a l  an d c ons i s t o f  a l t e r n a t i n g  l a yers o f  d i f f e r in g  

textur e o r  co l o r . E a ch l amina i s  l e s s t h an 1 ern in t h i .-::kn e s s , but t h i c k-

n e s s  o f  i nd i •; idual lamina may vary w i th in a s e t  ( Fi g u r e  2 6 ) . Cur r e n t  

l amina t io n s  ( Vi sher , 1 9 65)  <:. r e  r e f e rr e d  t o  b y  Ha n,tS and FahneEJ tr.� d� ( 1 9 6 5 )  

as " h o r i z on t a l  s t r a t i f i c a t i o n , "  wh ile C o l eman a n d  G a gl i an o  ( 19 6 5 )  r e f e r  

t o  t h e m  as " p a r a l l e l  l ar. i n a t i ons . l t Th e s e  l am i na t i ons a r e  f o rmed und e r  

s ub aqueous cond i t i on s  and r e s u l t  f ror:1 e i ther a s e gre ga t i on o f  p ar t i c l e s  

b y  d i f f e r en t i a l  s e t tl int i n i t i a t e d b y  c h anges in cu r r e n t v e l o c i t y  o r  f rom 

changes in w a t e r  cher.lis try . The f o rmer p r o d u c e s  t ex t u r e d  v a r i a t i ons and 

the la t t e r  colo r .J c, .i ; t t i ons ( Co l c ,J;:m and G a gl i an o , 1 9 6 5 ) . 

Current l ami n a t ions o c c u r  H i th i n th e a r e a  o f  i nve s t i g a t i o n  i n  very 

f ine - g r a in ed s L:n d s t o rt ("S , s i l ts t ones and c a r b on a te s . They a r e f o u nd in 

mo r e  t han !;0 p e r c<.' nt o f  the� b c�ds in t he Rome Forma t i on . Th e l amin ae a r c  

e a s i l y  r c c o gr) i z c d  lh::c a u s e  of th e i r  a l t e rna t e  dark and  l i gh t  c o l o r s . I n  



Figure 25 . Photomicrograph of ripple 
laminae in the middle with d i s­
turbed current laminat ion below 
and above in grayish red very fine 
grained sands tone , P ine Ridge , 
uni t  5 1 , transmitted light , 4X . 
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Figure 2 6 .  Photomicrograph of current laminat ions in silty 
very f ine sparry dolomite , Porterf ield Gap , unit 57 , 
transmitt ed light , 4X. 
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s o me r e d  b eds the d a r k  laminae a r e  due t o  the conc e n t r a t i o n  o f  i r o n  

oxi d e ,  wh i l e  t h e  l i gh t c o l o r e d  l aminae ar e d u e  t o  t h e  presence o f  c l ean e r  

s and and s i l t . Laminae a r e  p roduc ed a l s o  as a r es u l t  o f  a l t c rn a c e  d e p o s i-

t. i on o f  s an d s t on e  and g r e e n  glau c o n i t i c  l am i nae ( !c i gure 2 7 ) . I n  c ar b o na t es 

and es p ec ia l ly rlo l o mi tes the c o n c en t r a t ion of very f in e - g r a i ned s and s t o n e , 

s i l t s t one , and g l au c o n i t e  in t h i n  s!1e e t s  p r o d u c es t h e s e  l aminae . S ome o f  

the s il ty l aminae i n  do l om i t e s  show n o rma l g r a d e d  b e d d i n g , i nd i c a t i n g  

d i f f e r en t ia l  s e t t l :n g  prob ab ly i n  3 s t a�di ng b od y  o f  w� t e r . C u rr en t  

l amin a t i ons in th e Rome l i th o l o gy a r e  us ua l ly end e r l a ic or ove rlain b y  

r i p p le l amin a t i ons o r  "!J y  s cour an d f i l l  s tr.u c tu.ces ( Fi g•1re ") f l '\  
L.. O l • T.'h es e 

laminae a r e  u o; u a l l y  des t r oy e d  b y  b io turb a t i o n  and r cwo rldng b; t id al 

c u r r en t s . 

X .  S COUR A'1D F l  LL 

S c ouc and f i l l  s t r u c tures f o rme d in s h a l l ow d e pr es s i ons \dli ch 

we r e  s c our e(: In loos e consoJid.'c1 t ecl b o t t o m  s 2dime n t under certa i n  c ur r e n t-

v e l o c i t y  c o nd i t ions and v a r i a t ions in t u r b u l e nc e .  D e c r eas ed c u r r e n t  

v e lo c i t i e s  r es u l t  i n  var i o us t y p e s  o f  f i l l  H i t h i n  th e s co u r e d  d e p r e s s i o n  

(Shr ock , 1 9 4 8 ) . 

S c ou r  and f i l l  s t ruc tu r e s  a p p e a r  in s ands t on e s , s i l t s t o nes , and 

c ar b o n a tes i n  th e Rome Fo rna t i on .  Th e y  r ange in \-l id t h  f r om a f ew m i l l i -

me t e r s  to s e v e ral ccntim� t e r s , whi l e  t h  o f  scour  is us ua lly o f  t h e  

� arne o r d e r  ( Figure L9 ) . S co u r  i s  found us u a l ly i n  c u r r e n t  l am i na t ed b e d s , 

wh i l e  t h e  f i l .l is mt:tde  up o f  c r o s s - l amina t i o n s  o f  t h e  sam8 l i tho l o g y  a s  

t h e  und e r  int; l n mi nac  ( F i �; u r e s  30 <tnd 3 1 ) . S c our a n d  f i l l  s t ruc tures 

were ob s e rved in s ome>. i n t r a c l a s t i c  carb o n a t e :>  o f  the Rome Fo rma t i o n  

( F l. t.:ure 3 2 ) . Rein e c k  ( 1 9 7 2 ) n� f e r r ed t o  s cour ::tn d f i l l  s t r u c t u r e s  o n  
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Figure 27 . Photomicrograph of alternate glauconite (gray) 
and sandstone laminae (white) with int ervening iron 
oxide laminae (black) , Pine Ridge I-7 5 ,  unit 104,  
transmitted l ight , 25X . 



Figure 28 . Photomicrograph of current 
lamina tion in s ilty dolomi te 
pelspari t e  with micro cross lam­
inae and scour and f ill structures 
at the top , Sharp Gap , un it 7 ,  
transmit ted light , 4X . 
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Figure 29 . Photomicrograph of scour 
and f ill s tructure in current 
lamina t ed , silty dolomitic pel­
spar it e .  A large scour at the 
bot tom with an intraclast and 
two small ones in the middle , 
Sharp Gap , unit 7 ,  transmitt ed 
light , 4X . 
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Figure 3 0 .  Photomicrograph o f  scour and f ill s tructure in 
current laminated grayish red very f ine grained sand­
stone, Oak Ridge, unit 38 , transmitted light , 4X. 

Figure 31 . Photomicrograph of scour and fill structure in 
silty dolomitic pelsparite with micro c ro s s  laminae, 
Sharp Gap , unit 7, transmit ted light , 4X. 



Figure 32 . Photomicrograph of intraclas tic limestone 
with a scour surface at the bot tom , Young Creek , 
unit 1 0 ,  transmit ted light , 4X . 
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t idal f l a t s  as smal l s c a l e  e r o s iona l d is c o rdan ces . Re ineck ind i ca t e d  

that  f l ood c u-.: !"en t s  t end t o  d epos i t  s e d imen t s  o n  t h e  t idal  f la t s , �vhi l e  

e b b  currents and waves , wh i ch a re s t ronge r , t e n d  to erode ?ar t ial l y  t h e  

t o p  o f  the al ready d e pos i t e d  s ed iment . 

XI • :FLUTE .1\ND GROOVE CAS TS 

A f lu t e  cas t is a r a i s e d  s ub c on i c al s p oon-shaped s t ruc t ur e , the 

up current end of wh i ch is r ound e d  o r  b u lbous and the o t her  ecd i 

f l ared and w e 1· gcs 1.r:L th the b ecl , Hng s u r f c: c e. .  I t i s  forn:ed b y  f :l' J l:. n g of  

an e r o s ional _; cou r , •!l:C ile  gr oove c as t s ,  a r e  cas ts of s t raigh t  l i ne a.r 

dep ress s ions ur s t r iat ions . 

The above s tr u c tures  as d es c rib e d  and i l lus t ra te d  by Pe t tij ohn 

and Po t t e r  ( 19 6 4 , P l a te 6 1 ) have been f ound in s ome deb r i s  s amtJles in 

the Rome Fo n:1a tion a t  Pine IU d ge I - 7 5  and P o r t e r f i :2 l d  Gap . I n  b o t h  

cas es the s t -:: uc tures  were fou.1d i n  s i l t y  very f ine-grained gray ic:;h red 

sand s tone ,,,h ·£ ch :Ls ' l  dor.tin aat l i tho 1cg;' in the mud £L:1 t  envi nm.r::2 Li t in 

the Rome . The f l u t e  cas ts are b e tween 1 to 3 em t-7id e , l es s  th an 1;! em 

h i gh a ncl up t o  6 em l on g ,  whi l e  gr oove cas ts  are no mor e  than 1 t o  2 rmn 

wid e , up  to  l mm h i gh ar,d ve ry long . B o th f l u t e  and groove cas ts  were 

found i n  the �; a;::c s arap les and ar e p a ral lel t o  sub-par al l e l  t o  ea c[1 o th er . 

Al t h ou gh the s e: s o le rw rks indi c a te modera te t o  s t rong cu r rents and arc 

c harac te r i s U c  o [  t u rb i d i t y - c u r r e n t  <Jnd d e c: p -wa t e r  d e p o s i t s , t h e y  l ; ;:.v<: 

b een r e po r t ed f r om sha ll o·,,;r w a t e r  e nvironme n t s . Flu te c a s ts have b e en 

ob s er ved in sh lf depos i t s ,  s t r e am- cp t ch anne ls n nrl f l ood-plain depos i ts 

(H e c ke l , 1 9 7 2. ) ; \v h il e  groove c�l:> ts  were U(:s cribed in s lw.ll ow w a t e r· and 

on t i dal f l a t s  by Re ine c k  ( 1 96 9 ) . 
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XI I .  LOAD CASTS 

Lo ad cas t s d e s c r i b e d  by P e t t  olm and Po t t e r  ( 1 9 6 4 )  a s  bul b o us 

i r re gu l ar i t i es on th e unde rs i d e  o f  a b e d , r e s u l t  f r om the d own s i nk 

o f  the overly in[, s a nd i n t o mud . Load cas ts a re r<He i n  the. Rome in the 

area of inves t i gat ion and h a v e  b een obs erved only once at P o r t e r f i e l d  

Gap i n  a th i n  b ed d e d  s an d s  t o n e . 

XI II . Vi.JCS 

Vugs hre i r r e g u J.ar cavi t i e s , o f t e n  w i th a mine r a l  l i n i n g .  Vugs 

we r e  ob s e rved in un i t  50 a t  Pine Rid ge I - 7 5  in a re d s i l ty s an ci s tone b ed .  

Th es e vug s  hav e no m in e ra l  l in i n g  and a r e  2 to 3 mrn w id e . The s e  c avi t i es 

p rob ab r es u l t  f r om th e d is so lving o f  t h e  miner a l  ma t er ia l  t h a t  o r i g i n a l l y  

o c c up i e d  t h e  c avi t y . Th e a u t h o r  b e l ieves that th o s e  c av i t i e s  are l e f t 

b y  t h e  s o lut ion o f  evap or i t e s  f r om mud f la t  s e d imen t s  in t h e  Rome . 

Ac c o r d  t o  Luc i a  ( 1 9 7 2 )  evap o r i t es a r e  v e r y  suce p t i b l e  t o  r emova l b y  

s ha l l ow grcu nci '..V;l t e ;- .  Th er e f o r e  they a r e  r a r e ly �,; e l l  p r es e r v e d.  i <l o u t -

c r o p s . 

X I V . BIRDSEYES 

A c c o r· ti i n g  to S h i nn ( 1 9 6 8 )  b ir d s e y e s t r uc •. u r e s  are t i ny b l ebs of 

c a l c i t e f o u n d in c a rb on a t e  r o cks ran g i n g  in a ge from P r e camb r i an t o  

Re c e n t .  The s h ape va r i e s  f r om p l an a r , iso l a t e d v o i d s  1 t o  3 mm h i gh b y  

s ev e r a l  mi ll :i ne t ers in w i d t h  t o  i s o l a t e d  b ub b l e- l ike v o i d s  1 t o  3 iiLrn i n  

d i ame t e r  b o th o f  wh ich may b e  f i l l e d  �;ri t h c a l c i te G r  anhyd r i t e . Labora t o r y  

exp e r i t ;,o_ n t s  an d ou s c r v a t i ons i n l imc.: s tonc  qua r ry t a i l ings b y  S l 1 inn ,  s u gg(; s :_  
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tha t bub b l e-lik e  v u g s  we r e  mRd e b y  gas b ub b l e s  and tha t p l a n a r  v u g s  wer e 

mad e by sh r inka ge r e s u l t ing f r om d e s i c ca t i on o f  ex p os ed sed imen t s . In 

anc i e n t  s e d ime n t s  b i r d s e y e s  are as s o c i a te d  wi t h  mud cracks and a l � a l  

s t ruc t ur e s  an d a r e  d1us r e gar d e� a s  a d d i t i on a l  e v i d e n c e  f o r  s u p ra t i d a l  

o r  h i �1 int e r t i d a l  d e p o s i t i on . 

B i r d s eye s t r u c t ure s were s e e n  i n  t h i n  s e c t io n  in d o l om i t e  a nd l ime­

s to n e  b e d s  f r om P ine Ridge I - 7 5  u n i t s  86 and 1 1 8  r e s p e c t i vely . Th e 

s t r u c t u r e s  a r e  as soc i d t e d  w i th c r inkly a l ga l  l aminae ( F i g ure Only 

th e b ubb l e-- l i i!- e  vol.d type ,.,-a s  s 0en in the Rome . These s t ru c t u-c e s  are no t 

ab und an t in the th in sec t ions examin e d . Ti1us the p r e s e n c e  o f  b irds eyes 

in s ome b ed s  in the Rome Fo rma t ion conf irms t h e  p :- e s e n c e  o f  the s u ; n a t i d a l  

z one . 



Figure 33 . Photomicrograph of birdseye s truc ture sur­
rounded by cr inkly wavy algal laminae , Pine Ridge 
1- 7 5 ,  unit 8 6 ,  transmitted l ight , 25X .  
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CHAPTER V 

B IOGEN IC S EUIHENTARY STRUCTURE S IN THE RO.'lE FORJ::ATION 

I .  INTRODUCTI ON 

Bo dy fos s il s  are r a r e  in the T!.ome Fo rma t i on . Th e fos s i l s  wh i ch 

were r ep or t ed b y  Woodward ( 1 9 2 9 ) , Re s s er ( 1 9 38) , Bu t ts ( 1 940) , Ro d g e r s  

and Ken t ( 1 9 !1 8 )  ( T u.b l c:. 5 ) , w e r E  c d le c ted h em w i d s ly .:; c a t t e r e d  l ocali-

t i e s . CJ\.J ing n; th2 il<-' t e r o c;c.nemlc cun:p os i t i c·:; o f  d : e  fc· rma t ion ; :n d  t o  i t s  

1 9 40) . On the o th er h and b io sed ime n t a ry s t ruc tu r e s  a r e  vc;ry 

abund an t in the Rome , and in s ome b e l ts th ey c.:m be us ed to c o r r <�.la t e  

th e Rome li thol o gy al o n g  s t r ike . 

Sei] achor ( 1 9 6 4) d e f ined t ra c e  f o s s i l s  as s ed in�n ta ry s t r uc t ures  

r es u l t in g  f rc m  :i.o  cal  a c t i_vi. 

t·.r a u:- f o s s i l�; i;; th;it they have na r r ovJ f ac i es ra1:.ge , t :1 a t  is tiH; ar: t i o ns 

of o rgan isms ar·:o us u ::1 l l y d i re c t  re s p o n s e s  t o  environuent.n l  condi t io r1 s . 

He ind i c a t e d  t h a t  t r a c e  f os s i ls ar e re s t r i c t e d  to cer t a in f a c ies i r r e s p� c -

t ive o f  \.:h i d !  :� ni:,�.·1 �.s p r o d u c e d  t her.: .  

Ac cord i n�o; t Sc: il ache J: ( t <J 6 l1 )  ichno f os s i ls may o c c u r i n  ;::n y  ty p e  

t Hh und an t .:md b l- S L pre s e rved i n  c l as t i c 

se r i e s , p a r t ir:u l a r l y  wh ere sandy an d s h a l y  beds al terna t e  as irl tb e 

l\ome Fo rmat h>Jl �:here mos t o f  the iclw.o f os s i l s oc cur as po s i t i ve h y p o r e l i e f  

cas ts o n  sa nd� t onc s u r f aces  u n d e r l ain  b y  sha l � .  T r a ce fos s i l s f cunJ i n  
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T a b l e  5 . Lis t o f  Rome F a unas e o l lec t e d f r om f our a:-eas . Corr.p iled 
wi th mo d i f ica t i ons f rom w�odward ( 19 2 9 ) , Res s e r  ( 1 9 38) , B u t t s  
( 1 940) , Rod gers and Ken t ( 19�8) . 
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T ab l e  5 .  ( C o n t inued) 

Faun a 

Ho l l us c a  
t e r c J l a  s p . 

.!i_yol i t he s  wan n e r l  Re s s e r and Howell 
H .  s p . 

Po r i f e r a  
Ar 
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Rus op_!lycus , C r u z ia n a , S coyen i a , f e c a l pe l l e t s , S i nus i t e s , Phycode;-J , 

a r e  f i l l  

D�rm rph i dmus and 

of b u r rows abo u t  1 em w i d e  th a t  

p en e t r a t e sed iment i.n i r r e gu l ar cours e a n d  d i re c t i on ( F igures 3lt and 

35) . The s a nd and s i l t  f i l l e d  tubes were made b y  wo rms whi ch pas s �d the 

s e d imen t th e i r a l ime ntary cana l (Hantz schel , 1 9 6 2 ) . 

in the Rome 1 'o :.::na t:ton range i_n Fid th f r om 2 mr,l t o  1 em . They p r c b ab 

fo rmed c lo s e  t o  the s ed i � en t-�a r e r  i n t e r f a ce ,  s inc e they a �e found mos t ly 

as p :.)s i t ive b y  011 1uv:er b eddin g p l an es oi  s :mds [ O ne D <' tl b . Th ey 

a r e  found a l s c· ;:m uppe r b ed d i n g  p l anes b u t  a r e  u s ual l�' :� e s s  th an 5 mm in 

d i ame t e r , Pl ol i t cs a r e  no t con f ined t o  a s p e c i f i c  type o£ l i th.o l o gy , 

bu t o c cu r  i n  equal ab undan ce in all Rome s e c t io n s  i n  t h e  s t udy a r e a .  

Fec a l  p e l le t s a r e  s ma l l  d r opp l mm in d i ame t er anci l t o  3 mm 

l o ng found us u a l ly on s hal y b e d d i ng p l ane s ( 36 ) and as soc i a t e d  

w i th P l o n o } i t l · c> �E1d t r i l ob i te t r a c c�s . Th e p e l l e t s  ,., e r e  p r ob ab ly p r ,Jducl�d 

inns i t es 

l t e s  a r c  t r a i ls ic negat ive r e l i e f  th a t  c o u l d  have b ee n  -=-"=-�c.:.;..:.c..:::... -· ·-

f o r med by tlk g i. nuous Dovc;m<..� n t  o f  al1:'o s t  any vJ o rm ( Fi gu r e 3 7 ) . Th e 

on t he u p pe r  b e dd i n g  p l anes o f v e r y  t i ne sands tone and s a ndy d o l omi tt; .  



Figure 34 . Planolites , Young Creek , unit ' S ,  em .  scale . 

Figure 3 5 .  S traight Planol ites, Nelson Branch, unit 1 9 ,  
em . scale .  
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Figure 3 6 .  Fecal pellet s , Por t erf ield Gap , cm . ,.scale . 



Figure 3 7 . Sinusi tes , Port erf ield Gap , 
unit 20,  natural size . 
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They are found in Pal e o z o i c  s ands and Re cent b each s ands an d p ond mud s 

( S e i l acher , 1 9( 

s u p p o r t s  Cr i me '  

Tlte i r  p r es ence in d i f fe r e n t  l i th o l o g i e s  in t he Rome 

, 70) f i nd i n g  th a t  they a re f a c i e s  - ind e pe ndc>n t . 

Phyc o d e s  

J!I;xco �es a r e  b un d l e d  cy l in d r i ca l  f i l l i ngs o f  t u nn e l s  on l ow e r  

s ur f a c e s  o f  quar t z i t ic b ed s . S ome o f  t h em m a y  sh ow f a in t  r e gul a r  t :ran.sve r s e  

f l u t ing . Th ey .:J.r e  cor.::; id e red b y  S e i .lach e r t o  b '-� feeding b ur r m.;s (t' e:m t zs ch e  , 

1 9 6 2 ) . 

an d up t o  15 em lon g .  S or1e phy c od es have faint t rans ve rse f l u tLlt, , b u t  

mos t  a r e  smo o th .  Good examp les o f  these t r a c e  f o s s i l s  w e r e  ob se rved in 

the Dug Ridge , Pum? hou s e Ro ad , and N e l s o n  B r an c h  s e c t i o ns , all in t h e 

B u l l run Rid ge b e l t .  Ti1e f o re a p o s i t ive h y p o r e l i e f  on t h e  lmve r 

b e d d ing p l ane o f  green ish gray q u ar t z i t i c s a n d s t on e  wh ich i s  und er lai n  b y  

gr een i s h  g r ay s h a l e  r\t D n :;  Rj d ge , 

p l ane wi th l a rge L--'-'-·'--s· ( F igu re 33)  , which b e lo n g  to the C r u z i ana 

f a c ie s  and s o  wer e f o rmed in a su b l i t to r a l env i r onmen t . 

o f  p e r f e c t l y  c i rcu lar dep res s i o ns about 

3 . 0  em i n  d L , ,  1 v l· aad u p  t c  .!. . 0  C J a  i n  d e p t h  ( 

h y po r e l ie f i s  f U h;d '..J i t : t s il t s  t o ne o :- f i ne- to rae d i urn- g r a ined sand::; :::one . 

Ac c o rd i n g t o  C r ims s ( 1 9 7 0 )  an d O r l mvsk i ,  (c t aJ, .  ( 1 9 70) the s e  t r a c e s were 

c ommuni t ie�; o f  up t o  s i x  i n d i v i du a l s . 1\ t  C r i p p e n  Gap t hey <:>.re pres en t 



Figure 3 8 .  Phycodes and · Rusophycus on the same bedding 
plane , Dug Ridge ,  unit 28 . 

Figure 3 9 .  Bergauria , Crippen Gap , unit 35 , em. scale . 
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i n  dusky yellow , shaly s i l t s t one a t  t h e  t o p  o f  the s e c t i on , wh i l e  a t  Dug 

Rid ge they are p r e s ent in greenish gr ay , f ine- to  me d i u m- g r a i n e d  s and s t on e  

i n  uni t  S .  S ince s e a  anemo n es wer e  pr obab ly f i l t e r  feeders  or pas s ive 

preda t o rs , t il e  p r es u1ce of the i r  t r n c e s  ind i c a t es  2 s oJ. id s ub s tra t e ,  and 

tu rbulent nar i n E:: \va t e rs . C r imes ( 1 9 70 ) inc 1.ud ed in th8 C r u z  -------

facies  b ecau s e  i t s  pre sence i nd i ca t es a s ub t i d al environment . 

S c oyer i :; !: e p r "-' s •:nt ve ry sho r t  ve t· t i co 2. tube>s in ;:-e.d b eds l.l L  non-

ma r ine o r igin ( Se :i  1 ii cr, 2 t· , 1 9 6  7 ) . Al th ough t he Ro me !'c:J.:na t ion j s full  o f  

red b ed s , tl-Ec> four l o c a t i ons \vh e r e  such sho r t  ve r t ical tub es we r e  s een 

by t h e  autho r , a r e  P ine Ridge l -7 5 ,  N e l s on Branch , C r ip p e n  Gap a nd Sharp 

Cap s e c t ion . They are  found in gray i s h  r ed , ver y  f ine- g r a ined t h i n  b ed d ed 

sands t o ne . The b u r r mvs , up to  3 mm in d i ar::e t e r  aiid 1 t o  2 em lor1 g  are 

f il le d  with n• d s i l t: s t on e  cmd mud . Th ese bur rmrs T..; e r e  p r ob ab ly made 

above the Sko l i th o s  tees , i n d i c a ting mo r e  contine n t a l  cond i t ions  and 

s llal lm.,r i n g  upvm rd i n  the Rone Forma t ion . Th is ver t i c n l  s equence rP f l e c :::s 

o f  t b c s c  f a c i_ 

S ko J  . .itl lo s .Fn c  i. .::; 

v e r t i  al t ub e s  o r  t ub e  f l l l , 0 .  :2. tc• l .  0 c " , , 

d i ame t c' r , i n  sands t ones , usu2 l l y  s t r:J :i  t and ncvP.r b r anched , c J r.m:r.' n 

b u t  no t a l w<'-YS c l o s el v s p a::: ed (lLw t z scile l , J 9 6 2 ) . S ko l i thos n re 

'' t t r ib u t vd t u 
' ' � ' J 1· �; a r� J  bins u u r .t d�; 1)( r -.�.  u (_<-; 

le s ed i nll: n t a t i on ( S e l l ey , 1 9 7 0 ) . In  t h e  !tome Fo rma t i o n  S k�Ij_UJ_,:_;; 
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are 3 t o  5 mm i n  d i ame t e r and no t mo r e  t h a n  4 em long ( F i gures 4 0  and 4 1 ) . 

Rome s e c t i on s  a t  P i ne Rid ge I - 7 5 , Oak Rid ge , Y o un g C r ee k ,  N e l s o t t B r anch , 

Cr i p pe n G a p , Sharp a n d  Po r t e r f i e l d  Gap h.:we S k ol i thos  t ub e s wh i c h  a r e  

f i l led w i th grayish red s H  t y  to ve ry f i ne sand s t one . Emp ty ���lJJ::_tho s 

t u b e s  we r e  f ou nd a t  C r i p pen o n l y .  The impo r t anc e o f  t h e  S ko l i t h o s  

zone i s  t hat i t  i n d i ca t e s b e a c h  envi ronm en t ,  whi l e  i t s  po s i t i on ab o v e  th e 

o o l i t e  z o nL� makes it us e f u l  in co r r e l a t i ng Rome s t ra t i g raphy in the a rea 

o f  inves t iga t i on .  I n  t he P ine Ridge s e c t i ons  and S h arp S 1zc l i thos 

o c c ur r ing ab ove the o o l i t e z o n e  a r e  i n  g r e e n ish gray t h i n b e d d ed 1Ja r t z i t i c  

s an d s t o ne ir terlJ edded ,,;i t h  thin c o a rs e  sand s t o n e  beds ( P J ates  l DHd L;) . 

Al th o u gh S ko l i  tubes a r e  f ound in b ed s  b elow t he o o l i t e z one , e . g . , 

Young C r e ek sec t i on un i t 6 ( Pl a te 1 ) , t h e  mos t p r ominan t S ko l i th o s  zone 

i s  t he f i r s t  on e t o  o c cur ab ove t h e  oo l i te z on e . In th i s  z on e  Sk o l i th o s 

are abund:m t .  a r e  a l s o  found in up t o  t e n t h in b ed s , like P i n e 

Rid ge I- 7 5  un i t  1 2 7 . In the C r i p p e n  Gap se c t i o n , the upper  

zone is  t h e  mo�3 t p rcm inent . I t  o ccurs i l l  q u d r t z i l .i. c sand s t or ;e u <:i t. 3 1 ,  

while S ko l i tho_� in un i t  5 a r c  f o u nd on l y in  one thin b e d . At N e l s on 

Unmch , v:h e r e  the re  i s  no o o l i t e zone , Sko l i tho s a r e  f o u nd in pa l e  y e l l m-1-

j ,; ! J  b .r n·:n qu :.n: t z i t i. c: s u nd s t o n e  �m i t  1 3  ( P l a t e  3 ) . S ko l i t h us 

Gap <:n c  o u nJ b .:::l O\' t h e  o ol i te z c ne iu uni L 55 in d o lomj t i c  s an d s ton 

b u t  t h ey do :: ut  f o rm a p r o m i n e n t  zon e .  Th e S ko l i tho s zone at Sh arp  Gap i s  

u o l u ::li t i rw l i t e s a n  J i n t r a c l. as t s b y  g r a; i 

red sand s to ne . Tll L ;  s 2.quenc e. iud i c a t e s  a f ro m  ve ry s h a l l mv s ub-

t i d a l  t o  i n t c· r t i d <� l  env.i r onme n ts . 

s i o n s  i n  \�<1 l e s , f o u n d  tha t S ko l i t h o s  o c c u r s  immedia t e l y  ab ove k n o vm 



Figure 40. Empty Skolithos tubes , Crippen Gap , unit 3 1 , 
em . scale. 
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Figure 41 . Skol ithos tubes filled with grayish red s ilts tone , 
Crippen Gap , unit 31 , em . scale . 
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sur f a ces of d i s con formity or unconformity, wh i le tr ac e s b e longing to the 

Cru z iana comml !!l ity occur more cormrron ly a f ew me t e r s  ab ove t h e  b J s a l  

Ar e n ig Lower O r d o v i c i an u n c o n f o r m i t y  i n  se d iments ind i c a t in g sub l i t t o r al 

envi ro nmen t s .  

C r u z i an a  F a c i c· s 

�ic hn i t e s 

nume r o u s  s t e p s , s imi l ar tc C r u z i an a  b u t  th e t r a c e s re f lect t h 2 l l�1s o f  

tr ilobites tc; u c: li Ln g  t l ;e  sur face of the s e dimen t r a tt ; 2r t h <: m  d i g l'!; i n g  i n  

( Crimes, 1 9 70) . }lo s t o f  t he Dip lichnites in the Rome F o r matio n were 

f o u n d  in gr a y i sh red v e ry th i n  b ed d ed s and s ton e  in which most o f  t h e.  

t r a c es a r e  f a i n t  ( F i g ur e  4 2 ) . A f e w  o f  th ese t r a c e s  were c o l l e c t ed f rom 

gr:1 yish and gr e e n i s l 1 gray ve ry t h i n  b e dcl e d  s an d s tone a t  N e l s o n  3 ranch 

and P umphous :> 1\o a r:!  s c r t i on s . Ac c o rcl i.ng to Cr imes ( 1 9  70) the wid tb o f  

th e tr ac e d e p e n d s  CJi1 r.. Le s i z e  o f  the animal and hov; f c:r its l iuio .:; <' re 

ex t end ed o u t s i d e o r  c o n t a ined w ith in the l imi t s o f  t h e  b o d y . 

t h a t  t h e  ,,,iJ t: h  o +'"  the t r a c e  d ep en d s on t h e  s pc::c cl  o f  movemt:� n t  o f  the anim a l . 
The f a s t e r  i t  r.cO\' L� S  the n a r r mv c r  i s  t l � t,• t r a c t:' , b e cc1 u s e  the l i�1b s a c e  

c o l l e c t e d  f r cm c l i c  lZ< 'CC e: x ji o s u r e s  anJ the i r  v1 i d ti:. c o i nciJ c :;  \,r i c h ;� ,u �; t 



Figure 4 2 .  A line c opy o f  D 
--· ----·-·-

t e s 
f rom a phc t ogrc: 

C 1  c ' 
1 6 l<.r:t. NE o f  i(no::\· d l e: . Fil c h  t:n i t  
on s -:. <cd.{: i s  one  en J on g . 

9 1  
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Dimo rph ichnu s  

pimo rph i c hn�� are sho r t , s t r a igh t s c r a t ch e s  i r r e gu l a r ly a n- ,,n ged 

and c on s id er ed to be s id eways gra z ing t r a ces of t r i l o b i t es ( Cr i mes , 1 9 7 0 ) . 

Samp les o f  th es e t ra c e s  were c o l l e c t ed from gr a y ish red , ve ry th in b ed d e d  

s a nd s t o n e  w i th s h a ly b e d d i n g  p l an e s  ( Fi g ure 4 3 ) . Th e ir p r e s e nc e  s u gges t s  

t ha t t r i l ob i t es vis i t e d t id a l  f l a t s  dur in g high t id e  o r  p r ob ab ly c:: aw l e d  

a c r o s s the fJ a t s  b a ck t o  s e a wh en the t id e  ebb ed . 

!:fo nomo rph i ch nu� 

are fo rked e lo n g a t e  r id ges a r r ar ged in e ch e l on . 

They a r e  c on s id e r e d  to b e  S\v imming g r a z i n g  t r a c e s  made b y  tri l ob i t e s 

( C r imes , 1 9 7 0 ) . A s a mp l e  c o l le c t e d  in t h i n  b e d d e d  r e d  s an d s t o n e  at t h e  

N e l s o n  B r anch s e c t :i.on h a cl  s c r a t ch e s  whi ch a re ab o u t  2 mm dee p ,  3 em a t  

o n e  e n d  and 5 e m  l o ng o n  t h e  o t he r ( F i gure 4 4 ) . S amp l e s  c o l l e c t e d  f rom 

Du g Ridge , Sh ipe Road a n d  Y o un g C r eek s ec t ions c ome f r om grayish red t h in 

b edded s ands t o� e w i th b edd i n g  p l an e s . R i p p lt:: 1narks as s o c i a t ed vJ i th 

Honornorph t chnus tnJ i c a t e  that th e s e t r a c e s  were mad e by t r i lob i t e s  on 

the t id a l  f l a t s at h t i d e .  

Rus ophycus 

is a b iJ. u b a t e  c o f f ee-L ean s h aped s t r u c t u r e  \·li th 

t r ansve r s e  nn r k ings and a me d i an g ro o ve ( F i gur e 4 5 ) , cons i d e r 2 d  t o  

be a ty p i c a l  res t i n g  t r uc k  mad e b y  t r U.ob i t e s  (Hant z s c h e l , 1 9 6 2 ) . Th e 

( F i g u r e  !t 6 ) , nnd i n  many c a s e s  as s o c i a t e d  w it b C r u z i an a . No s l o f  t i 1 e  



Figure 43 . Dfmorphichnus from Shipe Road ,  Sharp Ridg e, 
about 1 6  km. NE of Knoxville , e m .  scale . 
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Figure 44 . Monomorphichnus , Nelson Branch , unit 1 9 ,  em. scale . 

Figure 4 5 .  Rusophycus , Porterfield Gap , top of unit 59 , 
em . scale . 
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sma l l  s i z e  Rus ophy�u s ,  4 em wid e a n d  l e s s , w e r e  f ound i n  r ed bed s 

a s s o c i a t e d  w i tb mu d cracks a n d  t id a l  b 3 l l s  wh ich i nd i c a te in te r t i d a l  t o  

s u p r a t i d a l  env i r onme n ts . A l t h ough Rt!s opi_1yr:u s a r e f ound in g n:.: t.:: r LLc1 l  g ra y  

s a n d s t one and s an d y  d o lo mi t e ,  t he p r oba b i l i ty o f  f i n d i n g t he s e  Lra c e s  i n  

t h o s e  b e d s  i s  much le s s  t h a n  g r ay i s h  r e d  very t h i n  bed d e d  s and s t o ne 

a l t er n a t i ng ,,J i t h  r e d  s h a l e . The excep t i o na l ly l a r g e Ru�op_b.Y_!"��- a t  P o r t e r -

f ie l d Gap w e r e  f ou n d  in p a l e  g r e e n i s h  s i l t s t on e  b e l o w  t h e  oo l i t e h o r i z on 

( P l a t e  5 ) . iv!1i l e  s o-;ne of t h e  r e s t i ng t ra c ks are regu l a r  on es (Figure !15 )  

t h e  o t h e r s  rc•present a pr o c l ine r es t ing t r ack \vh i c h s h ovm imp r e s  i o n  o f  

t h e  c ep ha li c  r in.1 in v.rh i c h  t he t r i lob i t e  mR i n t a i n e d  a head down po.s i t i on 

wh He d i gging 4 7 ) . The pr e s e n c e  of t h e s e  t r a c k s  o elo� th2 oo l i t e  

h o r i zo n  indic a t e s  a sub t id a l  e nvi ronme n t . 

a n a  

a r e  the c a s t s  o f  s h a llow p o c ke t - l i ke p i t s  p ro d u ced by 

t r i l ob i tes f u r r owi�g t h r ough t h e  sed im e n t ( F igu�e 4 8 ) , t h e  V-s h 8 p ed 

ma r k i ng s  b e in g  d u g  by inwa r d  and p o s t e r io rwa r d  mo t ion o f  the endop od i t es 

( S e i l a c h c r , 1 9 7 0 ;  C r imes , 1 9 7 0 ) . C r u z iana i n  t h e  H ome F o r ma t i on we r e  

found t o  be abund a n t  i n  r e d  sands t o ne . They o c c u r  o n  t h e  s ame b e dd i n g 

p l a n e  o r  i n  ve r t i ca l ly a d j acent  be d s . Tl1 e l a r g e s t 

C ru z i ana ( 8 . 5  wa s f o und a t  C r i p p e n  i n  g r e e n i s h  g r a y  f i n e - t o -

:ne d inc·d ::� ;J nd s t o n e . :\ s amp l e  •.,; i th n s im i lar s i z e  i n  red sa n 1 i s t o n c  

wa s c o l le c t ed from dehr  i s . Ac cord i n g t o  S e i L 1 cher ( 1 9 7 0 )  t h e  coan; e  

tr ansve rse markings 1..:e r e  ma d e  by t he f r o n t  endc,pnd i t es r c p r e S E· n t i n g  a p r o -

c l i n e po s i t i o � 1  ,,·h i l e t h L: t r i l ob i t e: \.J: i s  f u r r o �:; i n g  t h r o u g h  t h e  s c d i rr:�•n t .  

Judging f r om t. l ; e  s i z e o f  t h e  t r:l c k , t h l' t r i l o b i t e mus t have ln• .:• n l a rge 

and so the s i ze a f  the c n d o p o d i t e s  wou l d  be p rop o r t io na l to t he �} J ? £:  o f  

th(' horly . 



Figure 47 . Procline res t ing tracks , Porterfield Gap , top 
of . unit 59 , em. scale . 

Figure 48 . Cruziana , Dug Ridge , unit 2 5 ,  em . scale .  
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Ru sopb_yc u s  a n d  C r u z i an a  a r e  f ound i n  gray i s h  r e d  s a nd s t o n e ! 

g r e e n i s h  gray s an d s t o n e  and med i um g ra y  s andy C: o l ou: i t e .  Th e s e  t r a c e  

f o s s i l s  a r e  mos t ab undan t i n  r e d  b ed s  and l eas t a�lunda:Jt i n  do lomi t e . 

A t  Po r t er f ie ld Ga p s e c t i on t h e  l a r ge re s t i ng t r a c ks :i. n gr e e n i s h  g ra y  

9 8  

s i l t s to ne b e low t h e  o o l i t e  ho r i zon repr e s e n t  a s h a l l o w  s ub t i d a l  e nv i r on-

men t , w h i l e  the red b e d s  ab ove t h e  oo l i t e s  are f u l l  o f  s ed ime n t a r y 

s t r u c t u r e s  i nd i c a t ive of sub aer i a l  cond i t i ons ; thes e s t ru c t u r es inc lu d e  

h a l i te c a s t s ,  r a i :1 p t·ill t S  a n d  mud c r ::1 ck s . Th e \vh o l e  s e q u e n c. e  re p r e s c:rl t s  

sha l l mving U !J\vards cm d a gr adu a l  c.hange fro;::; s ub t i.d.:Ll s i l t s :::o ne t hrough 

o o l i t e s  t o  red b ed s . The l a r g e  t r i l ob i t e s  were conf ined to s u b t i J a l 

m a r i n e  \va t er s  and l ive d i.r< sr.::n l l  sc;:, t te rcd cornmu n i t i P s . Th e t r i l c: t; i te 

t r a c es in red b ed s  are nu c h  sma l l e r  ( l e s s  t h an 4 em w i d e) , and repre s e n t  

t r i l ob i t e s  wh i ch f r e q uen t e d  the m u d  f l a t s  and l ived t h e r e  t empo r a r i l y . 

The :3 u ll r un Ridge s e c t i o ns a t  Di ggs and � e l s o n  B ranch p r o v i d ed 

the l a r ge s t  n umb e r  o f  Ru_:sophycus and Cr u z i a n a . In bo t h  s e c t i on s  t he 

t r i lob i t e  t r a c e s  wer e f ound ab�nd an t ly in gra y ish red , ve r y t h i n  b ed d e d  

s ands t o n e  w i t h  shaly b ed d i n g  p l an e s . Hud c r a c ks and t i d al b a l l s  -w e r e  

f o u nd i n  the s e  un i t s and s ome t ime s o n  t he s ame b ed d i n g  p l ane a s  t h e  t r a c e  

f o s s i l s  ( F i �urc 49) . C r u z i an a  i n  t h e s e  b ed s  c r i s s- c r o s s  e a c h  o t �H' : 

( Fi gur e 50) , i ndl c n t ing th a t  t r i l ob i t es w e re c r owded in sm� l l po o J s on 

t id a l  f l a t s . Ti . e s e  t r i l o b i t e  t ra c e s  o c c u r  i n  t h re e  o r  f o !J r  b <::cls , e: a c h  1 

t o  2 em t h i c L  i rc c t y clb ove e o. c h  o t he r ,  hc d i c a t i ;,g t h a t  s ccl imr: n t <.J. L ion 

was p r o b ab l y  i a s t , po s s ib l y  b e tH e e n  t\·iO h i gh r id e s . In o t h e r  ROJ.ne s e c-

t i ons anrl Cr u z i a na we r e  c o l l e c t e d  f r om g r eeni sh gray s a n d s t o ne 

r c s p e c l i v ec ] y .  
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Figure 4 9 .  Mud cracks cut t ing across Cruz iana , Nelson Branch , 
unit 10,  em. scal e .  

Figure 50. Crowd ed and criss crossing Cruziana , Diggs Gap , 
unit 1 1 ,  em. scale . 

• 
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The C r u z i ana f a c ie s  in the Rome Fo rma t i on is t her e f o r e n o t 

res t r ic t e d  t o  the 8 ub l i t t o r al z o n e . Ss ( 19 7 0) f o u nd t h a t  Cr u � i� n a  

o c c u r s  i n  s i l t  f-i. ll. c d  <Jb andoned char.n e l s  i n  the L)',7 e r  P s L c' '-' ZO i. e  of 

Jo rd an ; h e  a t t ri i- m t e d  the p r e s en c e  of tr i l ob i t e traces in t h o s e s ui imen t s  

t o  the imp in g i n g  o f  b r 2ided a l luv i a l  p l a in s  on mar ine sho re l in 0 s  whe r e s ea 

wa ter i n f i l led t h e  � is tal ends o f  chann e l  s y s t ems du r i n g  a d ry p e r iod , 

a l l owing mar i n::; organi sms to inhab i t  f luvi a l  ch anne l sys t em s  t e1np o r a r i l y . 

S e l l ey c onc l u d e d th a t  Cr Lmn in t b.e 1ow<;s t f a c i e s  i s  much les s 1;c a r in e  

th an t h e  Sk o i i th c� f a c ie s . 

Ac c o r  :: o S e i la c11e r ( ]  970) t h e  a b s en c e  of tr i ]_Q[J i. t tC� botiy 

f o s s i ls i n  s ome ichnofac i e s  i s  tha t s an o s  a r e  t o o  pcr,J:e ab le to r c c <:"Cln 

the i r  s h e l l y  f os s i l s dur i ng d i a g enes i s ; mo reove:r: , b u r rmv in g  

a r e  u s u al ly le s s  c a l c i f ied , and t h u s  les s 1 tc b i?.:  p r e s er ved . 

Cr u z iana i s  wh ere s an d s ton e and s h a l e  a l t er n a t e ,  b ec au s e  t r i l ob i t es p r e -

fe r r ed l i v i r z  un 

of b od y fos s i l s . S a nd s tone p r ov i d e d  the cas t o f  the t r ace wh i ch �>: as 

in c l ay n:ud b y  t h e  t r i l ob i t e . The a u th o r  b e l i eves th n t  many o f  the�-'. e 

tri lob ite t r 2 ce� in th e Rome w e r e made b y  s o f t  b o d ied t r i l o b i t e s . 

though i t  i t>  d i f f i c u l t  to p r ove th i s  po i n t , t h e  t:l<'c i n  hm c 1  i nrF� o 

i c h n ia end r:.:' i c:w i. a - that 

o f  the  e x os k e l e ton , or pernane n t ly a s  a way  o f  l i fe i f  t h � y  wer e s o f t  

b od i ed . The :.uny t r i l. ob i t e: - l i k e  s o f t-boJ i e(l f: o r ms ;· ound i n  t h e  lj fJ p e r  P r e -

S h a le of  H r it .U; h Co 1 ut.1L i a  ( :-k,\l e :; t '-: r ,  l ':i Ci 8 )  s u pport tltis id e a .  C r ::  , ,  '·' 
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( 19 7 0) ind i c a t es th a t  d u r i n g  t h e  e a rly s t a ges o f  d e ve lopme n t , t r i lob i t e s  

moul t  f r equen t ly , dur i n g  \Jh i ch t ime t h e y  bur i ed thems e lv e s  i n  1GUd f o r  

p r o t e c t i o n . H e  d i d n o t  d i s c u s s  the ab s e n c e  o f  t r i lob i te b o d y  fos s i Ls 

f rom s e d ime n t s  8 s s o c i a t ed w i th t r a c e  f os s i ls . 

I chno f ac ies Mo d e l  in t h e  Rome 

S e i l a ch e r  ( 1 96 4 ,  1 9 6 7 )  h a s  sho-vm th a t  t r a c e  fo s s i l s  c a n  b e  u s e f u l  

a s  e n v i r onmc n t R l  ind i c a t o r s . i\ c l e a r  r e l a t i o n s h ip c 2 t,.;• e e n  s e d i E:e n 

f a c ie s  and t": c: r.:c rpho o f  l he t r ace f o s s ils o c cur r i n  the s e  a c i e s  

i s  p ar t ly d L = q> l a y e d  in the Rone Yo rma t i on . S u ch a reJ.at ions h:i p 0 h :o 

d emon s t r a te s  the vJ i d e  eco l o g i ca l  d i ve r s i ty at t a in c d  by a n imals in th e 

Lower Camb r i an . 

In t h e  Rome Fo rma t i o n  and a r e  r e s t r i c t e d t o  

supr a t i da l  and int e r t i d a l  e n v i r on me n ts r e s pe c t iv e ly . The C r u z L' lri.l f a c ies 

of S e i l a che r i s  r e s t r i c te d  to the s ub t i d a l  zone ( F i g u r e  5 1 ) ; b u t  in the 

Rome Fo rma t i ·)r1 i e:  u \' C r  

exte nds t o  the s u p r a t id a l  env i r onmen t ( F i ;;ur e s  5 2  and 53) . C r imes ( 1 97 0 )  

no t i c ed t h a t  f ew t r a ce s  amon g  t h e  sha l l m·J-w a t e r  fo r ms are r e s t r ic t ed t o  

a s ingle i c h no f a c ie s  o r  coomuni t y .  H e  r e c o gn i z e d  t h r e e  t y p e s  o f  t r a c e  

f o s s i l s :  

1 .  " Fa c i e s - i nd e p e nd e n t "  o c c u r r i n g  '>v i t h  s i m i l a r  f r e qu e n cy 

i n  a l l  i c hno f ac i e s . 

2 .  " F(l c i e s  i n f l u e n c e d "  o c c u r r i n g  muc11 111ore c on"1w n l y  i n  

s edimen ts o f  Ont' ichno f a c i e s . 

3 .  " F 3 c j ;,:�; - s pc� i f i c "  r·.: s l r l c t c d t o  one i c hno f a c l t· s . 

He fo und lh n t  i ' ] , m u l i t  anu S L nus i t c s  an:  f a c i e s i ndepent , \vh il 
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Rus o phycus and D i p l i c lm i t e s  w e r e  f a c i e s  i n f luenc e d .  H e  c o nc lud t:::d tha t 

" f ac i e s  influ.:::n c ecl" a re t h e  nos t c omn10n , vlh i l e 1 1 f a c i e s  s p ec i f i c" :-cce the 

l e as t conunon . P l a n o ] i t es in t h e  Rome Fo cn3 t i o n  a r e  f ound i n  mo �:; t un i t s , 

wh i l e S i nu_s i �e_s_ e s p e c i al l y  a t  P o r t e r f i e l d  G a p  s e c t io n o c c ur in s i J  t s  l. o:; (' S 

an d  d o l omi t e b ed s ; s o  P l an o l i t e s and i n us i t e s  in t h e  Ro me a r e  c o n s i � e r e d  

t o  b e  f a c i e s  ind ependen t .  T r i lob i t e t r a c e s  i n  the Rome Forma t icn t o k e n  

as a who l e  w o u l d  b e  con s i d er ed f a c i e s ind e p e nden t , bu t c o n s id e r  t ra c e s  

l e s s  t han 4 em ·..;ri de , t hey \·mu l d  b e  r e ga rd ed f a c i e s i n f luenc e d , s ince mo s t  

o f  the t r i l ob i t e t r aces l e s s  t han 4 em w ide oc cur in  r e d  s and s tone s , whi le 

traces mo re ih,m 4 em wicl e are fo und i n gn'en i s h g r a y  s e cl. i r::en <.: s .  Th e 

diff erent :· j z e s  then , r e p r e s e n t  d i f fe r e n t  f<ic i es and e n v i r o nmc:.n t s .  

Conc lus i o ns 
- � 

1 .  Th e pre s e n ce o f  Cr u z i an a ca r i!'01 ta and _C r u z i ana L��.£��-�1:.�_!:_9_ -

b o th o f  vh i ch a re co n s i d er e d  Low e r  C amb r i an f o s s i l s  

( S e i l a c L e r ,  19 70) i n  th e ?k l s on B r anch and P o r t e r f i eld. 

s e c t i o n s , s uppo r t s t h e f ac t , that t h e  Rome in the s tudy 

ar e a  is Ea r l y C amb r ian i n  age . 

2 .  The Cruz iana f a c i e s  i s  n o r  r e s t r i c t ed t o  t h e  s ub l i t t o r  l .  

3 .  T l� i lob L L e s  we r e  e x p o s e d  to su�a r i : ll c o n d i t i on s  e l t hc� r  b y  

� c r o s s t he t id a l  ln ts b a c k  t o  wa te r  a t  low t i d e , 

p oo l s  •.dd " h  t h ey o c c u p ie d . 

t, . Til  ab s ence o t r i l o b i t e  

f r  l e  an'l d e s t r o y e d  cl ur 

1: id  c� t u f i 1 1  t i �t· tl cL'i 1 

fo s s i l s  f r om s ed i m e n t s 

t r i  l c · b  i t c s 

d i a ge n e s i s . 
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From the me asurements o f  C r u z i a n a  and _!{ys o12hycus ( Fi gure s 5 !, and 

5 5 )  the f o l l o�..: ing c on c lus ions c::tn b e  wade : 

1 .  None of th e t r a c es found were mad e b y  t r i l ob i t e s  

smal l e r  t h a n  0 . 9  em i n  wid th . 

2 .  The s i ze range of C r u z i ana i s  th e s ame as tha t o f  

Rus ophyc us . 

3 .  a r e  mo r e  ab u nd an t  t h a n  ian <l in the -------
s t udy ar e a . 
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CHAPTER V I  

ENV I R ONHENTS O f  DEP O S I T I ON IN THE ROME 

I .  INTRODUCTION 

Sedimen t D. ry s t ruc tures in the Rome Forma t i on , s u c h  as mud c r a c ks , 

h a li t e  c a s t s , f la ser bedd i ng , r a i n p r ints , t i d a l  bal ls , b i rd s eye s t ruc­

tures in dolomi te , a lgal l ami na t i ons in carbona t es , all p o in t  to a t ida l 

f la t  t yp e  of cnv i�-:.mmen t . Land,:ard o f  the t L d a l  f l a t  �·I as t he supr:1 t idal 

env ir onment i n  v1h i ch n�d beds ar.d do lomi t e  r..·ere d ep o s i t ed . Seaward , the 

tidal f l a t  ext ended into r:h e shall2VJ sub t id al zone �v· i th l agoons , ool ite  

sh o a ls and s a ndbars 5 6 )  . 

Recen t s tu d i e s  o f  t id a l  f la t s  by Re ine c k  and S i11gh ( 1 9 7 3 ) . He cke l 

( 1 9 7 2 ) , Rei neck ( 1 9 7 2 ) , Raa f a nd Boe rsma ( 1 9 7 1 ) ,  Klein ( 1 9 7 0 ) ,  Thomp son 

( 1 9 6 8 ) , Reineck and W�nder l i ch ( 1 9 6 8 ) , Ma t t er ( 1 9 6 7 )  Re i ne ck and S ingh 

( 1 9 6 7 )  and S tr aat en and Kuenen ( 1 9 5 7 )  i nd i c a ted t h a t  the f o l low i ng f a a -

tu res  a r e  d ingno s t l � of t i J a l  f l a t  d ep o s i t s .  

1 .  V e c t o r i a l  b i omod a l i ty of  c ro s s - s t r a t i f i c a t i o n . 

2 .  Un i d ir e c t iona l c r o s s-s t r a t i f ied s e t s . 

3 .  C:oH;mon o c c n r r e n c c  u f  lab er a nd l c::n L i. c u l a r  b c d d  

� .  Mud / sand i n t c r l am i n a t i on . 

5 .  S l i gh t  t o  i n t e n s e  b i o turbLl l i o n  i n  sandy and mu ddy u n i. t s . 

B cc: s id e s  t h e  above: J c :J. tures , t i1 2  Rur:1 e fo rma t i on exh i h j  t :c; ma ny s u b -

aer ial  sedimen t a ry f e a t u r e s  wh ich leave n o  d oub t tha t the R ome �as d cpos i teJ 

in a t idal f 1 a t ,  cov e n:d \;r i th mu d c r a cks , s p o t t c J  with ca lm t id <t 1  l.Jkes and 
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I I . SUPRATIDAL ENVIRONN.CNT 

1 1 1  

The sup ro t i d a l  zone is l o c a t ed ab ove n:e an h igh t id e ,  Y�l!r�re i t  i s  

f looded only d u r ing ve ry h i gh s p d n g t ides ( Fi gur e  5 6 ) . In mod e :.:.-:1 \,' i.J nl: 

and ten1pe r a t e c l i;na t i c  r e g ions , the sup r a t i d a l z on e  is ve g e t a t c. d  by ha l o-

phy t ic p lant s ,  e . g . , the NortL S ea t id a l  f la t s  ( Reine c k  and S ingh , 1 9 7 3 ) , 

In humid t r o p i c a l  c l ima tes man g r oves a r e  p r e d ominant , wh i l e  i a  a r id 

clima tes , such zon es can b e  d evo i d  of any ve g e t a t i on , l ike th e Co lorado 

t i d a l  f l 2 t s  ( Th o r.�p s on , 1 9 6 8 ) . Due t o  the h i gh E3 a ] 5_ ni �:y !__n thi s ?: o n e , i t  

is un f avo r ab l e f o r  t:l'.:: s urvival o f  or ganisr:t::; . Rei nt.! r. k  a nd S i q�il ( 10 7 3 ) , 
S ingh ( 1 9 6 8 ) , a!l d Thomtl'3 �>:1 ( 1 9 f1 8 )  d id no t r e po rt a ey c r gani sms l i ,; i__ng i n  

modern supr a t idal  zones . B io genic s t ructur e s  a�pear t o  be rar e i n  

an c ient sup r a t i d e1 l  sed imen t s . 

S up r a t idal s ed ime n t s  are d i s t i n g u i s hed b y  f i n e-grained cl a s t i c s  

( Re i n eck , 1 9 7 2 ;  Th or.1ps on ,  1 9 6 8 ) , r e el  b eds , (H::d ke r ,  1 9 6 7 ; \T:1n ii ou t cn , 1 9 6 8 , 

Do r s ey , 1 9 2 6 ' ; f ine d o lomi tes , b i rd s ey e s t r u c t u r e , 2n ci f lat o r  gen t l y 

undul a t i ng , c f ten mud c r a c l; e d L .1r.1 i n a t ior< , gen e  r s J  ly <3 l  e ruc rc cL<-' L',�� t e r i :::, t i c 

o f  the s upr a U d 2.l e n v i r o nr.1e n t  ( S h i nn , 1 96 8 ;  I l l ing , ��-�-· , 1 9 6 5 ; 1:1a t t e r , 

19 6 7 ) . Tll08 D s o n  ( 1 9 6 8 )  r e co gn i z e d  th a t  l ami na t e d  b ed s  in th e s u p r a t i d a l  

z c• n c  o i  t h e  C u J.-n �; d o River  D e l t a , ::: r e  d i s r u p t e d  hy ;--nud c ra c k  f o nn t i oc <mL1 

(� v a pori t c  c :__: y ::.; t: n 2 l i z a t iun . H e  f ou n d t h a t  L 1mina t i ons in t h e  s u b s u r f a c e  

c on t a i n  L\Yo t o  t :l r e (� t ir:�c s  mo r e  gy p s m:� , o n d  c on c l  ud c: d  t t l il t ev a p o r.L t c s  o r e  

s t iJ l f o ntln i; i 1 : t h ..c  n e a r  s ur i <1 c e  r.1u d s  o f  t L e  s u p r a t i d d l  f la t s  b y  s u r f u c c  

eva p o r a t i o n  u f  t id al f lo o d  w a t e rs t h a t  occ a s iond l ] y r e a ch the area . 

The s t , fH a \ i d n l  e n v j r u n m c: ; 1 t  in t:1 e I�mr,e P o r r.:a t i on i�> c h a r a c t e r i z e d  

by thl' p t •.' S l' tll_- c: o f  r l'J  b c d o-; v1 i d c h a r c  nun- I';a r i nc� J e p o s i l s . D e  b wi r a t ed 

f e r r i c  o x i d e ,  \·: l l i ch i s r e s puns ib l L� f o r  tl w  rcJ  p i gme n t ,  is fo rmed fl · um 
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we a t h e r in g of i r on-r i ch minerals i n  s o i l s  and a l l uv i a l  d e p o s i t s  i n  

warm ,  humid t u  ar i d  c l::Lma t t:s ( \.Ja lke r ,  1 96 7 ; V a n  llou t en , 1 Y 6 8 ; lb r s 2y ,  

1 9 2 6 ) . Evc:p u r i  t e  c ry s t a l s  and mud cracks i n d i c a t i ve:-, o f  the sup r::1 t i ci a l  

zone ( Thomp s on , F! 6  a r e  repr e s e n t e d  b y  ha l i t e  cas ts and s i mi l a r  mud 

c r acks in the Rom::; . Th e s e  L\·Jo s ed in,cn t ary s t r u c t u r e s  �n·c ab und an t i n  

the Po r t e r f ie l d  Gap an d P i ne Ridge I- 7 5  s e c t i on s  (P l a t e s l a nd 5) . 

F in e  d o l o mi t e s , b ir d s ey e s t r u e  tu:re and f l a t  or gen t l y u nd u l a t ing , c· f t e n  

mu d cra c ked l c:wi nii t i ons a t e  r e co gnized i n  s ome d o l omi t e h cd s  i n  t h e  Rome 

Fcrma t ion (F  \ 3 , page 7 7  and F i gure 5 7 ) . 

B i ogen i c s ed ime n t <l LY :-� tr u c t ures i n  t h e  s u p r :>. t: i d �>.l e nv .i r um:te n t  o f  

th e Rome a r e  rar e . They a r e  r e p r e s e n t e d  b y  sh or t ve r t i c a l  b L: r ruws ab out 

2 e ra  long nn u 2 t o  3 rnm w i d e  i n  red beds r e f e r r e d  t o  b y  S e i l a ch e r  ( 1 9 6 7 )  

as <; coy en ia . and i an a  \ve r e  also f ound i n  the s upra t id a l  -�-....... -'--- -------
env i r om.,ent . TI1 i i'l  i r. t e r pre t a t i o n  i s  b a s e d  u p on t he c> s s o c i a t i on o f t r i l o b i t e:: 

t r a c ks wi th I:;ad cra cks , hal i t e c as t s m� d r a i n  _.n U; i n  t h e s ame u r<i  t 

( P o r t er f i e ld C� J un 1 t  63 , and P l a t e  5 ) . 

Three irr:por t ao t  c r i t e r i a  d i s t ingu i s h  the s up r.::t t i d a l  s ed ime n t s  in 

the Rome , frur: s eJ in,e nts o nn e d  e l s e\vhe r e  on the tidal f l a t . Fir s t ,  the 

th i rd , l ami;H t e d  d o lomi tes �, j th ;nud c r acks and b i r d s ey e .  

Rec e n t s u p r :1 U d ::d s ed i me n t s  i n  t h e  Co lorado Ri v e r  D e l t a  comp r i s e  

c o r e s  thv s e  s c• d in.c n ts m.·e no m o r e  than 8 0  en t h i ck E�)ove the P l e J s to c e ne 

s ed i ment s ( Tl wn,p s c! c , 1 9 68) . Th i s  ind ica te s tha t  the s up r a t i d a l  s ed ime n t s  

a r e  v c r t i r· a l  lul i t c d .  T! . e  s ar:lC' i s  t rue o r  tlH' Rome s up r a t i d a l  s ed imert lS  

whi ch do no t c r:,; : tp r i :> t.' r:w r c  tll a n  1 0  p e r cent o f  t h e  s e c t i ons . Th e s u p r a t i d a l  



Figure 57 . Photomicrograph o f  mud crack 
polygon fragments and small intra­
clas ts , made up of micrit e ,  algal 
laminae at the bot tom in dolomit ic 
pelspar i te , Sharp Gap , unit 8 ,  
transmit t ed light � 4X . 

1 1 3  
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zone s a r e  n o t  s irr. i l a r  in pos i t i o n  w i t h in the d i f f e r e n t  s e c t i on s  across 

t h e  s t r ike , bu c �a ther occur randoml y .  In t he P i ne Rid ge s e c t ions , the 

suprat idal  z. c m c s  arc l imi t ed to the l ower  half of the se c t i on and n r e  

con f ined to rt:>d b r�d s  o r  d o l cmi t e s . Th.:::se  -zon e s  r e cur f ive t imes i n  t he 

P ine R id ge l- 7 5  sec tion ( P la te 1 ) . At P o r t e r f i e l d  G 2 p  sup r a t i d a l  zones 

are found f r or:l the bo c tom of the s e ct ion t o  the t o p  '/l i t h  r andom r e pe t i t ion 

( P l a t e  5 ) . The C r i ppen sec t i on �xhib i � s  t h r e e  z one s o f  s upra tida l 

sed ime nt s , whi. c.h a r e  0bou t e q u 2 l l y  sp0 c12d ( P J  a te 3 ) . I n  t h e  Sharp 

s e c t i on only one zon s C0'J.ld be id e n t if ied ab ove the oo l i t e  zon2 ( P la t e  4 ) . 

Th e N e l son B ra n c h  s e c t ion has oue su,, 1� a t i d a l  ;� CJn e i n  n�d b e d s  ( I' la te 2 ) . 

I II . T IDAL FLAT ENVI I\.Ol-�I-1.ENT 

The mai.n p a r t  of t he t id a l  f l a t  is l o c a t e.d h e t;.� e e n  high an d l ovl 

t id e  ( Figure 5 6 , pa ge 1 1 0 ) . T id al f l a ts , d eve l o p  a lene gent l y  s l o p i n g  

sea co a s t s  wl ,e r e  r h e  i en t  i s  les s than 0 . 5° .  Coas t s  w i t h  mar ked 

t id a l  rhy th:rs , en<:; u g1 t  av a i l ab l e  secl. i r:1e n t s  ar>d r:; in ir.n.IlTi wave ac t i on are 

id e a l  f o r  t ida l flat d evelopmen t .  Such cond i t i ons m:1y be av a i l ab l E  i n  

b ay s ! e s tuar i e s ,  lago on s  o r  b eh i nd s an d  b a r s  and b a r r i e r  i s l ands . 

i:;;en t s c d e p o s i t  

a d i s t an c e  o f  t e n s  o f  k i l  t er s , and a re d is s e c ted by t i d a l  c h a n n e l s  

cm d r ive r e tua r i c s  l i ke the N o r t h  S e a  t i dn l  f l a t s . The i r  s e d ime n t f> are 

r;,os t l y f inl· - g r a  n �·ci s e!Dd , s i l t  ana c l a y . Co arse: s ed ime n t s  are r.ct r e ,  b u t  

g r ave l s , mud p ebb les a n d  s h e l l s  a re abund ant i n  t i d a l  c hanne l d e p o s i t s . 

Ac c:ort: i n g  to .Re ine c k  and S ingh ( 1 9 7  3) and S t rew t e n  and Km:nen 

( 1 9 5 7 ) , L:L cl<J J f1 t s  are d i v i.J cu i n t o th r e e: zones ( F i g u re 5 (, ) : 
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l .  Hud f la t ; n e a r  the h i gh wa t e r  l ine . 

2 .  S and f l at ; int e r t i d a l  z one n e a r  low-w a t er l i n e . 

3 .  Mixe d  .!: l a t ; t r ans i t i o n  z one b e twet�n t h e  mud f l a t  and 

th e sand f l a t . 

Th e r e ason s f o r  th i s  c h a r ac t e r is t i c  di s tr ib u t i on o f  s ed ime n t s  o n  

t h e  t id a l  f l a t s is that n e ar t h e  l ow-wa t e r  l ine , wave ac t i v i t y is s t r onge s t 

and a c t ive f o r  the longe s t t ime , thus s an d  is ab und ant d u e  to  th e winnow in g 

o f  mud , t h i s  gives r i s e  t o  t h e  s and f l a t s . �·lud d ep o s i t i on t akes pLace in 

the mud f l a t  n e ar thr:, h i gh -wa t e r  l i ne ma i n ly because u ave and c u c : c:- n t  

ene rgy i s  lo� .  T h e  two zon e s  gr ad e int o e a c h  o t her gi ving r i s e  to the 

mixed f l a t  ( I'os tElc' , 1 9& 1 , S tr aE�.t en and Ku e n en , 1 9 5 7 ) . 

Each o f  t h e  th ree zo ne s in a t i d a l  f la t  is c h a ra c t e r i z e d  b y  

d e f in i t e  t y pes o f  b ed d i ng , and varying d egrees o f  b io tu rb a t i o n .  On s a n d  

f l a t s , sma ll -s c a le c r os s - b e d d i n g  o f  cur r en t ri p p l e  o -:::i g in i s  common , \·l h i l e  

mi xed f L1 . t  i s  c h a rac t e r i z e d  o y  f l as e r , • .. mvy a n d  l en t i cu l ar b eddi n g .  l·1ud 

f la t s  cons i s t ma i n ly o f  th i c k mud l a y e r s  1ili t h  s.cmdy in t e r c al a t ions . Ho s t  

par t s  o f  t he tidal f l a t  sur face s e d ire� n t s  are b i o turb a t e d b y  b en tho n i c  

organi . sms . Mo dern t i d al f l a t s  a r e  o c c u p i e d  b y  b o r in g  o r g an i sms s u c h  as 

a r thro p ods ' r·� s and > .'o rrr5 . Reineck a n d  S i  ( 1 9  7 ) found :i. :-1  t tl (' 

N o rth S e a  t iJal  f l a t , th a t  l, io t u rh a t ion is g ene ral l y s t r <:' n g  i n  r:11 1d l a t s , 

\veaker in m ixed f L1 ts an d \v eakes t in s .cmd f l a t s . Th i s  is not  a h:ays t h e  

s i c� n s  on s a n J  f l a t  vLere 1::ud is au und <J n  t ,  

b i o turb a t i on :i s s t ront; . Thomp s o n  ( 1 9(18 )  r e p o r t s  s t r ong b i o t u rb a t i o n  i n  

p a r t o f  t h e  mud fJ .ats r e f e r re d  t o  i n  h is s t udy o f  t h e  Co l o r ado t id a l  f l a t s  

as d1 C' "Cr <lb Zc, n e " . Th e res t o f  t he t i d e d  f l a t  i s  nc.-c r ly d e vo i d  o f  
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A compari s on o f  an c ie n t  t idal f l a t  s ed ime n ts a n d  mod e rn ones , 

ind i c a t e s  that not d l l  t i d a l  f l at chara c t e r is t i cs a r e  f ound in a s i n g l e  

d e p os i t ;  e v e n  mod e rn t ida l f l a t  depos i t s  shov.' g r e a t  var i a t i o n  r o m  o n e  

t i d a l  f l a t  to ano the r . T h e  t i d rl l. f l n t s  a f  Genr:allY hav e m o r e  mud tll.:.n 

th o s e  o f  the N e t h e r l a nd s , vih i le the t i d a l  f l a t s  or B r i t a in a r e.  ra ther 

s andy ( Re in e c k  and S ingh )  1 9 7 3 ) . TI1c C o l o r a d o  t i d a l  f l at s  a re s andy 

near tlte low-w a t e r  l l n e  and mudd y  n e a r  t h e  h w a t e r  l in e  ( Th ompson , 

1 9 6 8 ) . Thus , d i f f,,c, r en t i a t i o n b e tw e e n  d i f f e rent z ones i n  anc i f·n t t i d a l  

f l a t  d ep os i t s ,  ev,:.cn b l:tl.;een i n t e r t id a l  ,md s ub i i. d al ck pos i t s , is 

Hud F l a t  

Mud f l a t  is t h e in t e r t id a l  zone n e a r  t h e  hi gh-.,, a t e r  l ine , 

bounded by t h e  s up r a t id a l zon e  1 c:md\,rarr:l .:m d  t h e  mixed f l a t  se&warC:: 

( F i g u r e  5 6 , p age 1 1 0 ) . I t  is the zone o f  mud n c c L1mu l a t i on , wh ere c 

s i l t  and v e ry fine s and accumul<:; t e , due t o  t h e  l ew '.Vave and c u r r e n t  

ene r gy near t h e  h i gh-wa t e r  l in e . 

B ed d ing in mud f l a t s  i s  c h a r a c t e r i s ed b y  t h i c k rr.ud l ay e rs w it h  

th jx. s andy i n t e r c c' Ll U o n s . I n  mud f l a t s o rn•J r e  ar i c l i r: :al , l ar.: L ! ta t 

b ed s  arc d i s ::. u r b e d  b y  Elud c r a c k s ; t h e  l m..r e r  par ts o f  t h e  mud f l a t  remain 

exposed t o  s ub ae r i �1 l  c ond i t i ons 4 t o  5 d a y s , wh i l e t h e  upper par ts n ' w a i n  

un f l ood c J  8 t o  1 0  d u r in g  neap t id e  pu- L .,cis  ( Thoms pon , 1 9  

B ioturb a t ion in the mud f l a t  i s  more i n t e n s e  t h a n  in the o th e r  

pa r t s o f  th e t i d a l  f l a t .  D o r i n g  o rgani sms such a s  mo l lus c s  and \W !:':ns a n' 

abundAnt  i n  ::1ud f l a t s  o f  t (� r rnp c r a t c  zones l il:..e the  :-,� o r t h  Sea t i d a l  f l a t  .. 

I n  ar i el  c: l in:a t c · '' on(' o r  t.\·m s pe c i e s  a r ...: d oJili n a n t .  I n  the Co l o r a d o  tid a l  
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f la t s , the f id d le r c ra b s hyb er na te d u r i n g  l ow t i d e  when the mud f la t  is 

dry , b u t  du r i n g  h l gh t i d e  t h e  wet mud f l a t  b e c onills a live wi th and 

c omp l e t e l y  b i o t u r b a t e d  by t� 1 e  c r ab s  ( Thompson , 1 9 6 8 ) . 

'Dt e  mud f l a t  d e p os i t s in t he Rome fo rm<1t io:1 a r e  r e p r e s e n t e d  b y  r e d  

be d s , a b u nu aat m u d  c r a cks ( b ot t om of P R  and P G , l) la t<;; s 1 a n d  5 ) , b io gen i c  

s t ru c tu r e s , b i o t u r b a t ion , a n d  laminated si 1al e , s i lts tone and v e r y  f i ne 

gra i ned lamina t e d  t o  t h in b e d d e d  s ands t one . 

B e cacts E· s c d ir.,ents o n  mud f l ats a r e  expos f:d S L:b Ae r i a l l y f o r  a lon ge r 

t i r1e , compi1 :_· c d r u  c- e.r:d t 1 a t s  t h ey are m.ore cxid iz(' G . ;\no t h c r  f a c t o r  i s  

tha t t r anspo r t e d  r e d  s �cl ime n t s which are d e p o s i t ed in a w e l l  d r a ine d non-

marine b a s iE ,  reta :i. n t ne i r  red c o l o r  ( Dunb a r and Eodge !: s ,  1 9 5 7 ) . Th i s  

is i l l u s trat e d  by t he ab und a n c e  o f  mud c r a cks in red b e ds . Thus mo s t  o f  

the r e d  beds in t h e  Rome Fo rma t i on r e p r e s (!ll t t h e  mud f l a t z one . 

Red beds make up 20 to 50 p e r c e n t  o f  the exp o s ed Rome s e c t i cns . 

In mos t S E: c t i on.s :c e d  b e d s  a re mor e  ab und an t at  t he b o t t om ( P R ,  O R ,  YC , 

DG , NB , PH , J3 ',' , S G ,  A:·:D PG , P la te s  1 - 5 ) . They fon1 th ick c o n t Lnuous 

zones a t  t h e  b o tt om ,  b u t  b e come d is c on t inuous upw a r ds . This t r e nd r e p r c -

sents a gener a l t r ans g r e s s ive s equen ce in the Rowe , but r e d  b eds t h em-

se lves r e p r e � e n t a r e gr c s  1 v e s 

Ho r e  than 80 

l' 11 C C . 

C r u z i a n a  and P lnnol i t� s  

in t h e  Ror,Je a r e  found i n  r e d  b eds ( Ap p e nd ix DG un i t  l l ,  NR u n i t  1 0 , 3 V  

un it  26) . ·r L ,  < lbumJi, n c e  o f  o q; clE .L " i.cS a c c o u n t s  f o r  the. i n t en:� ::; b i. o t;.t r b a -

t ion i n  red bed s ( Fi gure SB) . Th e r e a s on f o r  thi s b io t u r b a t i on is t h a t 

l m.: c ur r e n t  ve loci tics on t h e  mud f l at rc:s u l t  in s t ab l e  s u b s t r i ,t es c o n-

t a i.n ing c on s Lc e rah l c  p r o p o r t i on s  o f  ir.ud ;:md organ i c  mat te r .  Th e r e :.; u J t 

is n b o t to:;r f mma d om i rn t cd b y  d e pos i t  [ r_,eder s . T h e  o r g an ism whid1 



Figure 58 . Completely bioturbated red bed from the PR 
section with Planolit es and tr ilob ite tracks . 
Sample not 1n s itu , scale 1 5 em . long . 
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produced the t race fos s il P l an o l i tes app a r en t l y  caused mo s t  o f  the 

b io turb a t io n  :in the Rr.me s e d imen t s , because t h ey are mo re abundan t t.h<>n 

o ther t r a c e  fos s ils . The o rgan i sms Hh i c h  l e f t  t he ir  t ra c e s  on the mud 

f l a ts of t he Rome are the t r il ob i tes and the •;vorrns . 

The mixed flat is  t he grad a t i onal  zone b e tween the mud f l a t  an d 

the s and f l a t  ( F i gure 56 , page l l Q ) .  I t  is char a c te r i z e d  by £ l as e r  

b e d d ing , \Jav y bc.ddi n; , lent icular b ed di n g .:m e  al tc-;:n a t e  laJaina tcd �; ::J.r. d 

and mud . Tl . i s  8 l terna t i o n  o f  gra i n  s 1 z es r e s u l t s  frow cond i t ions of  

va rying cur u :n t  cc;mpo. t ency n;late.d t c  tidal  c u r c e :1 t  �: nJ s l a ck ';a. t c r  

phas es . Sandy ar e depos i t e d  by  f lood. and ebh c u r r en ts Hh i le mud 

is d ep o s i te d  dt'r ing s l ack -.;va t e r  per iods (S traat •::n cmd Luenen , 1 9 5 B ;  

Thomp s o n , 1 9 68) . 

Re ine c k  and Wund erl icl1 ( 1 9 6 8 )  d e f ined £ l aser L , as cr o s s -

bedd ing w i th nu�e r ous in tercala ted nud f l a s e r  (Ap pend i x  DG uni ts 27 and 

29 ) . Havy bedd ing deve lops '"hen mud covers r i pple c re s ts and r i p p J  e 

t r oughs so tha t the surface  o f  the mud f o l l ows t he curvat ure o f  tbe und e r·-

ly s r i p p s ( ' "'" D C  u n it  Hi ) . lent icular b cr1 c1 i n ;; ,  t:i1 

r i p p les o r  lenses of sand a rc � i s cont i n uous ve r t i c a l l y  and hor i z on r a l 1 y  

(Append i x  DG un i t  1 6 ) . Th ese  types c f  bedding i n  sub t i d a l  and 

i n t c r t i. J z: l  zcm c s , :J u t  t i a : r e  is no doub t t h a t. s i  l a r  t y p e s  0f iH : u d ! n �  i n  

t h e  Rome deve l oped on tl le t id a l  fJa t ,  b e c aus c t hey ore  a s s o c ia t ed vJ i th 

mud c racks ;m d  n.: ci b eds (Appendi x BV un i t s  1 1  nn d 1 2 ) . 

J n  GJ xcd f l a t s  bccaus  o f  

the� c. d a }  tcnL\ t i on o [  l an::i na L L' d  s und and mud . Th l. s type o f  env i. r o;u;-,.::: n t  

d o c s  no t p r o vi d e  the th i c k  muddy sub s t ra t e  fo r ben t hon l. c organ i s ms t o  
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bur row in . Tidal currents in this z o n e  t end to d epos i t  more s and than 

mud , and rewc rk the s?d i mcnt so f r equ en t l y  tha t  b io ge n i c  s t r uc t u r e s , 

t h r o u gh t h ey may f o rm h e r � , are u s ua l l y  d e s t r o yed .  P a r t i a l ero s ion o f  

al read y d c: p o s i t cd s e d iee n t s d o c s  no t f a vo r b u r r mv ing o r gc:: n i s ms , b ' l l  a s  

men t i o ned ea r l i e r  b i o t u rb a t i o n  c o u l d b e  s t r ong in mud dy pro t e c ted s l 1 a l l ow 

d e p re s s ions in the mixed p l a t . 

D e t a i l e d  inv e s t i ga t i on o f  mo d e r n  t id a 1  f la t s ha s b e e n re s t r ic t ed 

for s o me t ime t o one a r e a ,  the N or t h S e a  coas t o f  Germany an d the N e t her-

l and s .  Th us in enc :Le,l t t i. d a l  f lat sed i 2ent s  t h i s  mix ed f ] a t z o e €- Las no t 

been z ed . Tid al fla t sed i �en t s we r e  r e f e r red to a s  i a t e r t i d a l , 

high t id al f l a t  or  J.ocv in terU dal ( R.aaf and B o e rsr:1a , 1 9 7 1 ; K J c: i n , 1 9 7 0 ; 

s ' 1 9 6 8 ) . 

the 

The mixed f l a t  dep o s i t s  in the Rone For ma t i on are r e pr e s e n t e d by 

a l t e r n a t i on o f  lamin a t e d  s an d s t o n e  an d shR l e . Th e p o s i t i on o f  

the mi xed f l a t , a s  a t r ans i t ion z o n e  b et \v ee: n the nud f l a t  and the s and 

f la t ,  cause s t:he r;;iyed f l <i t to co n t a i n  f e a t u re s  r e: pres c n t a t iv e  o f  b o t h 

zon e s .  F r om the mu0 f la t , th e red sh a le s  and s an d s t on e s ; f r om tile sand 

flat the green i s h  G r a y  and p a l e  yellmv i sh b rmm s a nd s t o ne .  T he a l t e r-

n a t e l y  Lll'li n a t e cl_  �> ha 1 e an d s ;m cl s t o n e :; i n  t h e  l\or.;c For:na t i on c orTI;:; r i  e a 

range f r orn 4 )  p e  n t  a t  Po r t er f ie l d  C a p  ( l at e  5 ) , to  80 per c e n t a t  P i ne 

R i d g e I-75  ( F l il t c 1 ) . :-:o t a l l  these b ed s  r e p r c f; e n t  t1 1c  r., i?: ed f l a t , b e c 3  

men t , b u t  \d1cn ' ina t c cl r e d  sha l e s  d rHJ s a ; ,d  t o n uc,  a l te r na t e  '.v i l h  g rc· e n i s h  

gray , pD l e  y e l l ovri sh b r o,.,rn a n cl  ;;ray ish  o r an ;:; e  s h a l e s  Gad s <J.n d s t �Jil C: S , t h ey 

f l < I t  in t l w izu mc' ; Jrl' ex c01p l i  i e d b y  the i"o l l oH i u 1; �; c q u  

un i t s  1 3 7 t o  1 !1 6  an d 5 2  to 6 tr ;  O R  4 9  t o  55 ; YC 9 ;  D C  3 3  t o  39 ; BV  l l  t o  

] l1 ; S C ! Ei t t '  3 1  ; P C  I; 6 )  . 
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B i o t u r b a t e d  zone s i n  t he mixed f la t  i n  the Rome a r e  u su a l ly v e r y  

t h in t o  t h i n b e d d e d . _P.0_nolitc� a r e  common on t h e  lowe r be dd i n g p l a n e  

o f  many b ed s . Th c.:y wE r e  a p p a n· n t l y r es p ons i b l e for th i s bi o t u rb a t i Dn . 

Tr i l o b i t e t r ac ks a r e  r a r e  in thi s z one o f  t h e  Rome ( A p p e nd ix HV un i t 1 3 ) . 

Sand F l a 

The sand f l a t  i s  t he z on e  b e twe e n  the mixed f la t  and t he l ow -wa t e r  

l i n e  ( F i gu r e  56 , p a g e  1 1 0 ) . I t  merges w i t h  th e su b t id a l z o n e  a n d  ex h i b i t s 

none o f  t h e s ub a e r i a ]  features  of t h e h i. gb inter t id a l  z or:e . On .c:ar. d f la t s , 

sma l l- s c a l e  � r o s s-bedd ing o f  cu r r e n t r ip p l e o r  in is c omffio n . Th is i s  

u s u a l l y  d ev e l D ? e d  1 n  t h e  fo r m  o f  l1e r r i ngbo n e  c r o s s -b e d d i n g  i n  s e c t i. ons 

cut n o rma l to t he r i pp l e  c r e s t  a x i s  (Re i n e c k  and S i ngh , 1 9 7 3 ) . 

As m e n t ione d ear l i e r ,  s ed i men t s o f  t h e  s an d  f l a t  show r edu c i n g  

cond i t ions ( T l l 0!np s on , 1 9 6 8 ) . \{h en r ed s e d ime n t s a r e  d e p o s i t e d  i n  mar i n e  

wa t e r s , t he her:w t i  te p r obab ly beccll:JCS e i t h er hyd r a t e d  t o  l imo n i t e o r  

redu c e d  t o  t h e  £ e r r :Jus s t a t e a n d  l o s es t h e  r e d  c o l or (D o r s ey , l q 2 6 ) . 

Many of the t h i n  t o  t h i c k  s a nd s t o n e  b e d s  in t h e  Rom e Fo rma t i on d o  

not read i l y ex h i b i t  i n t e rn a l  s t r u c t u r e s , b u t  i n  t h i n  s e c t i o n s  o r  p o l i s h e d  

a n,• ab u n d a n t  ( F i gu c e  2 5 , 

piigc' 66 a n d  F i gu r e  2 6 , p a g e  6 7 ) . C r ct·n i s h  g r ay , l i gh t b r ovm :i s h  g r a y  and 

g r a y  i s h  o rnngr: s a n d s t o nes  o f  t h e:  RomE \v e r  p r obab d e p o s i t ed on sand 

fo l hl\v s t r<: t igr:l p h i c s e q u e n c e s : A p p e n d i x  P R  u n i t ;;  1 4 7 t o  1 5 3 ;  DG /1 0 / 8 ;  

NB 2 3 ; PH  2 5  a nd IJ P, !. , Tlw t� e  u n i t s  a r e  r e f e r r e d  t o  i n  p l a t l: s  i t o  5 n s  

con t inuo u�; re"'o r k i n g  b y  w a ve s . 
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B i o t u rb a t ion and t r a c e  fos s i l s  are no t c ommo n in this environmen t .  

S e d imen t s  acc umu l a t i n g  und e r  c c n d i t i ons u f  h i gh c u r r e n t  vel o c i t i e s  a re 

char ac t e r i z e d  a sh i f t i ng b o t t o m ,  c o n t a  l i t t l e  mud and c r g a : 1 ic ma t -

t e r . T h i s  en vi ronme n t  i s  un f av o r ab l e  f o r  d e p o s i t  f e ed er s �! i c h  d i s t urb 

t h e  s e d ime n t  an d l c.: ave t h ei r t r a c es in i t .  The ins t ab i l i  a n d  l mv o r- ganj l: 

c on t e n t  of th es e s ub s t ra t e s  r e s ul t  in b o t t o r:1 commun i ti e s  dominat ed by s u s -

pens i o n  f e e d er s  ( Pur d y , 1 964 ) . T h e  z o ne i n  the Rome r e p r e s e n t s  

s u c h  a n  e n v i r onme n t  on t h e  s and f la t . The o r r,a n i sm \·:hi ch l e f t  t h e  verti-

cal b ur r ow s  was p r o� a t l y  f i l t e r  f e e d e r  wh i c h  us ed the b u r r ow a s  a d\-Jell 

·ln u t z H i c s an d s tone and s andy d o l o;:ti te ( nciix P R  

un i t s  1 2 9 ; O R  6 1 ; Y C  3 8 , 1 6 , 1 7 ;  N B  1 3 ;  BV 3 1 ;  SG 10 and PC 5 5 ) . In a l l  

t h e s e  s e c t ions , t h e  Sko_l i th o s  z o n e  o c cu rs a t  t he t o p  o f  t h e  f o rma t i o n ,  in 

u ni t s  whi c h  ar c o a r s e r  t ha n t he r e s t  o f  t h e  s e c t i on . Thi s  c o ar s en ing u p-

\va r d s  r ep r e s e n t s  a t r ansgre s s i v e  e p i s o d  in Ro:ne d e pos i t i on .  

Ti d a l  Fl a t  GuJ l i e s  

Hi t h i n  t he i n t e r t i da l z on e  ch;:c.nn e. ls ;: n e  b r anched la ndwa rd . The 

me and er chann e l s  and gu l l ie s in t he t id a l f la t  a re e r o d e d  u s u a l l y b y  

ran ge ;  \v i t h  c u r n' n t s  o a h i  t i d a l  r ange erod i ng d e e p e r  c!Hl n n P l  , ,  than 

t h e  c u c:: c:n t s  of L:H t i d a l  r an ge . Th e d e p t h  o f  these c h ann e l s  ran s f r om 

' 1 9 () 

Th e s ._, ·j it;:c.:n t o f  clw nl l (' l  f j ] ]  i s  g<' n er a l l y  o f  a d l f f (: re n t  n a t u re 

s a n d y  



f l a t s  are f i l l e d  up b y  a s ymme t r i ca l  s t eep l y i n c l ined l ay e r s . Th e s e  
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i n c l ined l aye r s  are p r oduced b y  d i a go n a l ly p a s s i n g  cu r re n t s  0 \�he:1 t he 

t i d a l  f l a t s are s t i l l  under '.Va t e r , and I l mv o f  water is c o n t ro l led mo r e  

b y  d i f f e r en c e  in wa t e r  l eve l s t han b y  s u r f ac e  mo r p h o l o gy , s u c h  d ia g o n a l  

f i l l in g  o f  channe l s  i s  c ommon l y  ob s e r v e d . The s t ee p l y  i n c l ined a c c re t i on 

laye r s when c o v e r ed b y  h o r i z o n t a l  b ed s  o f  t idal f l a ts , app e a r  as 

c r o s s - b e d d e d  u n i t s . 

Perfe c t l y  p r es e r ve d  t i d a l  f l a t  gu l l i es i n  the Rome a r e  r a r e , 

b ec aus e s uch features are n o t  w e l l  p r e s e rved on a t i da l f la t  in;c�ck and 

S ingh , 19 7 3) . S ..:(\ i;He n t s  o f  the t i d a l f l a t gu l l i es in th e Ro m:=: a r e r e p r c�-

s e n t ed by clean coa rs e gr a i n ed san d s tone ( Appen d i x , PR u n i t  , a l ::: e rna te  

c o a r s e quart z  sand and g l auc on i t i c: s mds t on e  l aminae w i t h  r e d  mud (Appen -­

d i x ,  OR u ni t 58) , and al t e rn a t e  l aminae of l i t h o c l as t s ;  i n t r a c l as t s , 

co a rs e  quar t z , gl au c o n i t e p e l l e t s  and o r �a n i c  d eb r i s  ( Ap pe nd i x , S H G  uni t 

32 ) . Th e laminae in th e s e g u l l i e s  have a s t e ep d i p  a t  t he b o t tom an d b e­

come n e a r l y  h CJ r i ?. cn t 2l l  a t  the t o p  ( figure 59 ) .  

S e d imen t s  o f  t h e  t id a l  gu l l i e s  i n  t h e Rome d i f f e r comp l e t e l y  f r om 

t h e  und e r l y i ng and ove r lyL1g s e d ime n t s . A t  the Oak R i d ge s ec t i o n  the 

unde ing s e d inen ts are sh red , f i ne g r a i n e d , ve ry t h i n b e J d e d  s and-

s t one , wh i le s e d i ne n t s  ab ove t h e  l y  a r e  d a r k  green ish g r a y  lam i n a t e d 

s h a l y  s an d �; t or; e s . A t  P i n e  Rid ge I - 7 5  tile gu l l y  i s  und e r l a in �b y  g r a y i s h  

r e d  ve ry f i n e  gr<1 .i r,ed s .c:nd t o n e . ::=> d i.r:vn t s  f t h  t i da l f l u t  gu l l y  a t  

Shooks Gap <H" i.:' r e p r e s e n t e d  b y  a h c t c r o gene o w; mi x t u re o f  w e l l round e ci 

hema t J t i c l i t l t o c las t s , i n t r ac l <J s t s , coa rs e qua r t z ,  we l l  r o u n d e d  g l a u c on i t tc 

p P l J e ts s u ;lc: r C i c i a ]  ooi Js , < m el t r il oh it P ,  L r o ch iopod a n d  ccli i n ocl c nr; f r a r;-

me n t s  <�1 1 i n a d o l ond t i c ma t r i x ( F i gun� s 60 and 6 1 ) . 1he o r gan i c  deb r i s  

and gla u c onit e pE' l l e t s  ind i c a t e  t h a t  t h es e  s e d .ime n t s  were ,,:.:1s heJ b y  



Ftgure 59 . Inclined layers of c lean quar tz sandstone 
(light) and glauconitic sands tone (gray) with 
red mud (dark gray) represent ing a channel f ill , 
from Oak Ridge , unit 58 , em . scale . 

1 24 
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Figure 60 . Photomicrograph of channel f ill showing trilob ite 
fragments , intraclasts hematitic p ebbles and �oarse 
quartz in a sparry dolomite matrix , Shooks Gap , unit 
3 2 ,  transmitted light , 25X . 

Figure 6 1 . Photomicrograph of channel fill showing superficial 
ooid s ,  intracla sts , hematitic pebbles , coarse quartz 
in a sparry do lomite matrix , Shooks Gap , unit 3 2 ,  trans­
mi t t ed light , 25X. 
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waves on the t idal f l a t f rom the sub t id a l  zone . In tracl a s t s  whi ch are 

roun d e d  and :-. oi1 t e.d wi th m ;  c r i  t e  c o u l d  have b een forme d e i  the :c b y  s u b -

ma r in e  e r o s i on c au s e d  by s t i)rm uavcs o r  H ave a c t iv i ty t e n r ln t'  l;_ e s �-> i c a t cd 

c a rb ona te f L1 k 0 E  on t h e  t i d a l  f l a t  ( Fo l k ,  1 9 5 9 ) . Supe r f i c i a l  o o i d s  w e r e  

f ormL'd in tl1 i s  cn v i r onr:Jen t ,  wh j_�_e h e na t i t i c  l i t h o c l a s l s  and C O cl r s e  qua r t z  

gr ains wh i ch o r e l an d  d e r i v e d  '-Je re waslted i n t o  ::h e t i d a l  chanr,c l .  

The t i dal flat gu l ly a t  the Oak Ri d ge s e c t i on h.:1s a f l a t  t o p  a n d  

a c on c ave b o t t o ,iJ . I t  is ab o u c  j m H ide and 1 5  em maximum d e p h1 .  The 

channel a t  P i r1c Ki ·l l"e s et";us t:o b e  l a r ge r , lnl t i t s  s hape cou ld no t 't· E., 

d e t ermined b <� c :c' u s e  t h e  lmi t b e l i eved t o  be a gu J ly depos i t  i s  p :, l· :: i a l ly 

cove red . 

Ano the r type o f  chann e l  f i l l  has b e e n  r e co gn i z ed a t  Y o u n g  Creek 

(Append ix , Y C  u n i t 2 6 / 2 ) . I t  rep r e s en t s ho r i z o n t al l ay e r s  o f  lami n a t e d  

shale and s an d s t one i n  a chann e l  2 m w i d e  a n d  20 em max imum d epth . 1hc 

sur r ound i n g S <� �l i c.K' n ts a r e  g r a y i sh red , t h i n to 1c.e d i um b e d d e d , v e rJ f i n e-

grained s ands ton �" .  A: co r J i n g  t o  HcK e e  ( 1 9 5 7 )  h o r i z on t.: ::1 J. L 1y e ;- s  a r e  c m::tlTi on 

in chann e ls vh i c.h arc no t s ub me r ge d ; s t r ecm:s d e po s i t s e d in,e n t s  i n  a 

chan ne l  b o t tom b e c aus e o f  e i th e r an in c re as e iu s ed i me n t l o E�d or d e c r e a s e  

in s t re am v c J  o d  t y  in d i c a t i n g r a t h e r  r ap i d d e p o s i t i on .  

S e d i :nd·l t s  o f  t i d a l  f l a t gu l l i e s  2 r e  l irl i t cd ve r t i c a l l y  an cl iw r i z n n -

t a LL y , t:lll s , t iw i r  ;1 o s i t i o n  in t he Rome s e c t i on i s  o f  no s t r a t ig r n ph i c  

P ine � iJ ge 1 - 7 5 , u c c u r  c lo � e l o  t h e  to p o f  the s e c t i o n s . 

I V .  1.1\GO OI·; 

La goon i s  the z o n e  b c t\v c e n  mC'an l o\v t i d e lnnd·.v a r J  a nd a b a r r ie r  

b ea ch ,Jr i s Lm d  s c a•.v a rd s l m i l ar L: u  t ho s e  a J o n 1; t he p r e s en t  T e x as c o a s t .  
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The l agoon env i r onme n t i n  the Rome is  r e p r s e n t ed b y  th e o o l i tes i n  

Po r t e r f ie ld Ga p and Y oung C r e e k  s e c t ion (Appe ndix PG uni t 6 0 ; Y C  u n i t 1 2 ) . 

Supe rf ici al � s i n g le nuc lea te an d c omp os i t e oo ids f orme d  in such <i tl e n v i r ou ·­

men t .  Ac c o rd i n g  t o  C a r o z z i ( 1 9 6 0 ) , c ompo s i t e  ooids form in quic: t c:r< v i r <Jn­

men t s  wh i ch b ecome occas i on a l l y  turbu le n c .  TI1e o o i d s in s uc h  a n  e n v i ron-

rnent a r t;:  not ma t ur e  or wel l s o r t e d . F r ei dman ( 1 9 6 2 )  and Rus nak ( 1 9 6 0 )  

repo r t ed t h a t  � n1ch o o i ds a r e  fann in g  i n  the hype r s a l i ne La guna rlad re 

a l o n g  t h e  s o u th coas L of T exas . 

The J � gc•one 1 ooli L e s  in the Home have ab unJan t corapos i t  c o i d  s 

and glaucon�- te pe J l � t s , whi l e l i tho c l a s  t s nre comn10n ( F i guL"c 6 2 )  

Lamin a ted s :U .. t s  t G ne ab ove an er os icn::t l  s u r f  a c e  T.Ji t h in the o o l i  t e F , ind i-

cate tha t the oo l i t e s  f o rmed in a ve ry s h a ll0\·1 l a g o o n  c l os e t o  s h ore arc 

seen i n  F i gure 6 3 .  

Ano ther ind i c a t o r  o f  a l agoonal en v i ronme n t  i s  the abun dan c e o f  

gl au c on i t e i n.  th e Ro:r,e l i th o l o gy . G l a uc o n i te f o n;s only in r edu c 

mar ine cnv i r �1 D mcm t f.;  ( Porreng::t ,  1 9 6 7 ; l !:i l lo t , 1 9 70) , wh i l e  its  p r e s ence 

in lami n at ed a n d  m i c ro c r o s s -hec� d c d  red  s and s t on e s in t he Ron;e , i :td i c a t es 

that i t  was tr ans por t e d  f r om a s ub t id a l environment t o  t h e  t i d &. }  flat . 

Acco rd iu t o  Folk ( 1 9 7 3) the e n v i ronne n t s  of d e p os i t io n  o f  b o th 

limes t one am�. d · JI. orr, i t e  a r e  s i m i l ar . C:u· b o n a t e  r:m rl s a c c ur.1u l a t e  i n  low 

energy envi r onnc· n t s  s u c h  l n goons , o r  s up ra t i d a l f l a t s . In t ra-

The p r e s ence o f  micritic  c.:1rb o!:'.a tes in the Rome i nd i cates th a t  they we r e  

depos i t ed i n  qu ie t  �-: r:v i r c.nments , l m t  the p r e s enc t:: of i n t racl a s ts s u g ge s t s  

t h a t  thes�d c nv i r on ncn t s  bec ame turbtd tcn t ou:;:s ion a l ly . Such cond i t i ons 

c ou l d  be fouud o n  a t -j d a l  f la t  whe re i n trac l as ts \v ould f o rm as a n :: :::,u J t 

o f  d e s i c c a t i on and rC'w o rk i n g  by wavc'S , o r  in a 1 a e,oo n , as a r e s u l t o f  
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Figure 62 . Photomicrograph o f  oolites from Por terfield Gap , 
unit 60 , showing compos ite oo ids , glauconite pellet s ,  
and some lithoclasts (b lack) , transmitted light , lOX . 

Figure 6 3 .  Photomicrograph o f  oolites with glauconite 
pellets (bl ack) with laminated s iltstone in the 
middle above an eros ional surface , Young Creek , 
un it 12 , transmitted light , 4X . 
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submarine eros ion b y  s to rm wave s . W1ere the intraclas ts  are angular , 

poorly sor t: P. d  and nixed with quar t z , i t  i s  probr:b l c  t�at  t!wy f':::, r,n:�c  on 

the t id a l  f l a t  (F igure 6 4 ) . We l l  rounded and well s o r ted int rac l a� ts 

ind i cate rewo rking by currents for a longe r  t ime and thus sugges t depos i-

t ion in a lagoon a l  environment  (Figure 6 5 ) . 

The po s i t ion o f  l agoonal o o l i tes in the Rome i s  c l o s e  t o  t� e top  

of  the s e c t ion (Appendix P G  uni t 60 ; SG uni t .3 ;  YC un i t  1 2 ) . The l imes t on e s  

and dolomit€· s  i n  t�1e F.ome , are found randomly d i s t r ibuted t hr-ough c u t  the 

Rome s ec t ior. a l t e rn a t ing Hi t!1 sandst ones and s h ales . '}Jh ere t he ca �b onates 

are a s s o c i a u� d  'tJ i th hali t e  cas ts , m1Jd cr acks , ther e  V.'.:l S  no d o ub ts as  to 

the environr.J�onr  c f  de:-,o.c; i t i ou b e in z  t h ;:�! of a t i d a J  f la t .  l:1 t r a c lc.s t i c  

carbonates are refer red t o  i n  P l a t e s  1 t o  5 a s  rep r e s enting tidal f la t  

to s hal low sub t idal d u e  t o  t h e  c ormnon occurrence o f  in trac las ts in b o th 

env i ronments . E xamp les o f  p r ob ab le lagoonal c arb onates in the Rome are 

r e p r s ented b }  the f o l l owing uni t s  in the Append ix : P G  uni t s  8 8 , 39 ; YC 

uni t 1 0 ; SG u� i t  8 .  

V .  OOLITE SHOALS 

The forma t ion o f  typ ical c arbonate oo ids , re quires \;rater s u p er-

s atured \vi th c a l c ium carbonate along \.J i t h  s t rong and c ons i s tent a g i ta t i on ,  

t o  provide p r o pe r phys i c o- chemi cal cond i t ions f o r  pre cip i t a t i on ar o und a 

nec leus as we l l  a s  c o  p romo t e  f o rma t i on o f  eve n laminae ar ound the nuc leus 

(Newell , Purdy and Imb ri e , 1 9 6 0 ) . Xoder n o o id f o rmat i on on a large s c a l e  

is  known o n l y  f rom ve r y  shal�ow , warw wa t e r  environments  w i th temperatures 

be tween z t,
o and 25 . 7 ° c ( LuHCliS tLi ill ,md E p s LeiE , 1 9 5 7 ; B a thurs t ,  ! S 6 7 ) . 

Mocl e r n  oo li t es arc f o r m i n g  on the il ahama B a nk s , the rkd i t cr r anc an c o a s t  
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Figure 64 . Photomicrograph of poorly sorted subangular to 
rounded ·intraclasts from Pine Ridge I�7 5 ; unit 1 1 8 ,  
indicating t idal flat environment ,  transmitted 
light , 4X. 

Figure 6 5 .  Photomicrograph of well sorted , well rounded intra­
clasts from Nelson Branch, unit 2 2 ,  indicating lagoonal 
environment , transmit t ed light , 4X. 
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of Af rica , and the s outh sh o re. of the Pe rsian Gulf ( Pur dy , 1 9 6 1 ,  19 6 3 ;  

I l ling ,  19 5 !1 ; T-:us n<lk , 1 9 60 ;  Hec kel , 19 7 2 ) . I n  t he se are a s, t i c! a.l cur rents 

keep the g r a i n s  in c un st mt t ag it ation . D e po s its o f  ool i t e s an d  o c cu r  i n  

the f orm of t id al d e l t as , elong ate b a r s , b a rch an dunes an d lob e s  ( B a ll, 

1 9 6  7 ) . D epth o f  '' a t :cr ov e rly ing the B al1 ama sh oals r an ge s f rom i n c e r t i d al 

e xp o s ure at lmv t i de to a m axim um o f  3 rn ( 10 feet) ( Pur dy , 19 6 0 ) . 

In the Ro me Fo rm at i o n, B ah aman type ool ites are found in t h e  P ine 

Ridge I- 7 5  c; ; • d 0Jk IUcl ge section s ( Appendix Pll unit 1 2 6 , OR u n it 5 6 ) . TL e 

o oi d s  a re m2. t. u r e  w ith many conc e n t r i c  lamin ae , m<: .. r�y <J i th �:;l a'J c o:t j_t ic nu c l e i ; 

they are we l l  s or t e d  and i �t erla m in at ed with w e ll round e d  g l au c o n i t e  p e l l e t s  

( Figure 6 6 ) . Co U t e  sho als in the Rome He re not �:c;t sn<: i'Je vcr t i c a l 2. y o r  

hot i zon t ally ; the med i um be dded oolite un it at P ine Ri dge I - 7 5  we dg e s  out 

in th e Yo ung Creek s ection whe re it i s  7 . 5  ern th ick ( Ap p en di x, Y C  un i t  1 2 ) . 

Acco rdi ng to P ur dy ( 1 9 60) th e r e  are man y plac e s  alon g the ba r r ie r  

r im o f  the B ah ama B ank s where oolite depo s it s  a r e  ab sent. The o ol it e  

sho al at So u th Ca t Cs.y and Br own C a y  occ u r s  a s  a s ing le ri d ge 1 t c  3 (�m 

(0 . 6 3  to 1 . 9  m i l e s )  wide in whi ch the long axi s o f  the r id ge i s  o r ie nt e d  

approx i ma tely no rmal t o  the d i r ect ion o f  ti dal fl CJw ; wh ile at the h e ad o f  

the T on gue o f  the O c e an , oo l i t e  s ho al r i d ge s  a r e  j > a r a ll e l t o  the d i r e ct i o n  

o f  t i d a l  flo ·.v . The o o l i t e s h o a l s  o f  th e F.o me w e rr·  fo un d o n l y  o.lon g s t r i k e  

in the P i n e  Ri d g e  be l L, wh i ch ind ic a te s  th at t h e l o n g  axis o f  t h e  o o l i t e  

r i dge Has ;; c "· p c n ci i c •. t l a r  t o  t h e  d i r e c t i o n o f  t iu a l  fl ow . Th e: o o l i t e  z o n e  

i s  aL s ent in th e Cl i n ton s e ct io n, pe r h a p s  a s  a r e s u l t o f  f a ult i n ;, o r  t o  

the f a ct th a t  o o l i t e sh � �l s  a r e  n o t  r x t en s i ve a re a l l y . 

A l th o u 2,h o o 1 i U:c; o c c ur 3t S h J r p  G a p  and P o r t e r f i e l d  G 2 p  ah c•u t 60 n 

b e l oH the t o p  o f  t �I C' l �ome in b o tl 1  lo ca l it i e s  ( i\ppl'ncl i x ,  S C  u n i t  8 ,  PC un i t  

60) , they d i f f e r  fr om t h e  c• o l i t e f; at P ine R id �_;e . Th ey ar c s l j 2,h tly old e r  



Figure 66 . Photomicrograph of "Bahaman- type" oolites 
with glauconite pelle ts (black) some form the 
nuc leii of ooids ; the oolites are dolomitized , 
P ine Ridge I-7 5 ,  unit 126 , transmit ted light , 
25X . 
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and rep r e s e n t  a l a g o ::.mal environme n t . B e ca us e  t h e  Rome Forrnat ion wa s 

dep o s i t ed i n  a t rans gress ive s e a over a gen t  s l o p in g  !:"; ur f a c e , t l ; r.' 

a1 i gnnH2nt o f  Rome ;o c c l i on s i n  P l a t e 6 .  ind i c a t e s  t h a t  the o o l i t e z o rH2 s 

are no t c on t e n r c  lc; , b u t r e pr e s e n t  ;: e c u r r i ng c o nd i t i on s s u i t ab l e  f o r  

t h e  f o nta t ion o f  oo iJs as t h e  Rome se a t r a n s gr e s s ed ,,res tward . C tw. r o c. t e r is-

tics of the d i f f e r r" n t  envi ronrae n t s i n  t he Rome a r e  s uwma r i z c d  in .F igur e 6 7 . 

V l .  HOlU ZO;JTi\1.  .:\."NO VERT ICAL SE Q\JE:KES IN TEE ROHr� 

I n t r oduc t i o n  

The ho r i z on t3 l s e q u enc e i n  a t ida l f l at r e p re s en t s  ir .clineu , 

la t e r a l l y  as s o c i a t e d  d epos i t i o n a l  zone s 1'-'hi c. h  may b e  d epo s i t ed o n e  ab ove 

the o t h e r  in a t ra n s g r 8 s s ive s e quen ce . Th e t id a l  f l a t re p r e s e n t s  a. t r an s :i -

t ion al zone be tween t h e  c o n t i nen t a l  d ep o s i t s l andward and ma r ine i t s  

s ea•,,• a r d , Hh e r e i t  i s  as s o c i a t e d  w i th coas t al s edimen ts . Tht:o t idc.l f l a t  

s ed ine n t s  arc d i f f e r en t ia ted i n t o s u p e r t i d a l  d e p o s i t s ,  r.�ud f l a t: ,  m :i :�tc:d 

fla t ,  san d f J a t  ana sub t idal d ep o s i ts . Ac c o r d i n g  to Re in eck ( 1 9 ; 2 ) a 

t ra n s gre s s ive s e quence on a t id a l £ 1 a t  s h o·,, s f r or:t t op t o  b o t t or::1 t h e  f o l--

1 0\d ng sed ir.1.::>r: t s :  

1 .  S em el  fla t o s i t s 

2 .  Mixed f l a t  depos i l s  

4 .  B r a c k i sh o r  f r e s h  wa t e r  c l ay 

5 .  Pea t 

6 .  01 d e. r �; ed :i r.:c n t  

I n <:1 t J , e  o r d e r  i s  r eve r s c· d  \·I i l h  p e R t  <J t  t he t o p  and 

sand f 1  a t  d e l� us i t s a t  t he b o t t o m .  I n  ma n y  c a s e s  of anc ien t and mod e r n  

t i d a l  f l a t s , t !  above c; c: q u c n c e s  ;:,av n o t  b v  fu  J d vvc 1 u  



Env i r onm.:: n t  B i o gen i c  an d 

S upra t i d a L  l l n l i t e  c a s t s , mud c r a c ks . 

Mud f l a t  

Mixed f l a t  

S and f l a t  

T i d a l  F la t 
Gul l ie s 

Oo l i t o  

S h o a l  

Ri ppl e :na rbo, , B i r d �o ey e  dnd 
la::1 i:1ac in d o l and t e . 

ltJ re. : Cr u z Lma 
an d Kl._l ___ ; __ •.• 

B io t urb a t ion is ra r e  t o  

ab s e n t . 

Hucl crc;ck s , r i p p le narks 

t id a l  b a l ls . 
Ab und ant : I\ u s  

--'-·- .__,· _ _:_ __ _ 

C r u z i ana P l an u l i t e s  
B io s L r  ong 

F l as e r ,  lent icu l a r  nn d wavy 
bed d i ng , al t e r n a te lamina ted 
s and sud sha l e .  Occas ic P n l  

P l anoli t e s : mu� c r acks 
c o r:mton . 
B i o t u rb a t ion : l e s s t han mud 

f l a t . 

Mi c r o c r o s s-b e dd i n g , cur r e n t  
l aminat ed S l i  os ab und an t  
P lan o l i Les subc on�mon 
B io turba t ion : we ak 

s ly d ipp ing al t e rnate 
l.::.mina,� , s omr:: t imc s Yio :r i  z a n­
tal . C r os s-b e dd i n g  
? 1 anoJ i te s : sub c ommon --------
B io t u r b a t ion : ab s cn t 

I�\ !S c::.p.l!2._c:_t_l_� , 
Pl.�_ycoch,_::;_ a r e  c o mmon . 
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L i tho l o gy 

Gray i s h  r e d  sha l e , s i l t  t o n e  
very f in e  gr a in e d  sand  L o u e . 
F i n e  d o l om i t e . B e d s  ffiOs t l y  
l Rminil t e d  t o  ve ry t h i n  1: cd d cd . 

Gr a y i s h  red shale , s i l ts t one 
very f ine s and s t one . 
S h ale i s  ab undan t . 

A l t ernR t e  grayish red s a nd­
s t a G e  an d sh �!e and g r eenish 
g r a y , b ro-.;,Tfl :i S ll g1-ay sh ales 
and s m 1 d s tone . Beds arc larui-
nated to th in b e d d e d  wi lh 
me d iu� t o  thi ck b ed d e d  s and­
s tone t on gues o f  the sand f l a t . 

Gre e n i s h  g r ay , p a l e  y e l l ow i s t  

b r own t h i n  t o  thick  b Pd d e ri 
f i ne s and s tone , w � ll 
s o r te d . S h nle n �·. a l� ly ab e n L  .. 

Coa r s e  to v e r y  coa rs e qua r t z ,  

gl aucon i t e , l i thoc las ts , i n t ra­
c l a s t s  and t r i l o b i t e f ra g::n e n t f; ,  
t r a n s p o r t ed b u r r ow c a s t s , a l l  
o f wh i c h  di f fe r  from t h  u r ­
r ou nd i ng s ed imen ts . �il ::;. nn t.:: l 
i s  len s s h a p e d . 

S up e r f i c i a l  a nd c ornp n s i t � 
o o i ds ,  g l au c o n i t e ,  gr e e n i s h  
gray sh a l e  a n d  s i l t s t o n e . 
I n t r a c l a s tic a n d  f i ne l i:l:c­
s t o n P s  an d d o l nrcd. t 

" B ah aman type" oo l i t e s , 
g l a u c o n i t i c  s and s t o n e . 

F i g u re tl 7 .  Ch�: C <!c L v r i :; U c::; o f  t h e  d i f f l' r t' n t. c: nv i r onmc n t: s  in t h e· f<.n::r:L' . 
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maj or c on t r o l l ing f a c t o r i n  d eve l o p in g  t h e  s e quence is t h e ava i l ab ili ty 

o f  a p p r o p r i a t e  s e d ime n t s . 

The Rome Fo rma t i on as a who l e  r e p r es e n t s  a t r an s g re s s ive s e quence 

whi ch c o ar s ens upward . W i t h in this ge n e r a l  s eq u e n c e  t h e r e  a r e  t r ans g r e s t3 i';e 

and r e g re s s ive ph a s e s  wi t h in t h e  t i d a l  f l a t  z on e .  B e c a us e  t h e  P ine Rid ge 

l- 7 5  ( PR) s ec t ion is  th e b es t  exp o s u r e  i n  t h e  Pine R i d g e  b e l t ,  i t  w i l l  b e  

u s e d  t o  i l l us t r a t e  t rans g re s s ive and r e g r e s s ive s e qu e n c e s  w i t!l.in t h i s  

b e l t .  

The b o t tom of t h e  Rome s e c t i on a t  P ine Rid g e I-7 5 , uni t s  l-37 

(Appen d i x) i s  mad e  up o f  r e d  sh a l e , s i l t s t o n e , ve ry f in e - g r a ined s anus t o n e  

wit h  o c c a s i o n a l  thin to me d i um b ed d ed lime s t on e  a n d  d o l om i t e .  Th e r e d  

b e d s , mud c r acks an d h a l i t e  c as t s  r e p r e s en t t h e  s up r a t i d a l  and mud f l a t  

zon e s  in the Ro me , P R  un i t s  l ,  9 ,  3 5 , 7 0  and 86 (Aprend i x) repre s e n t  a 

s up r a t ida l z on e  as indi c a t ed b y  t h e  p r e s en c e  o f  h a l i te c as t s , S i a , 

b ir d s eye s tr u cture ( in do lomi t e )  and the ab s en c e  o f  b i o t urb a t i o n .  The 

r e s t of the un i t s r e p r e s e n t  the mud f l a t  depos i t s wi th o c c a s io n a l  i n t e r -

tonguing o f  mi x e d  l a t  s d i.;::cn t s  ppend i x  P i t  uni t s  3 7 , 4 3 ,  Lr S )  � Tb i �� 

par t  o f  t h e  R.J�'l' s e c t i on ( un i t s  l t o  8 7 )  re p re s en t s a r e g re s c d ve s e (! ue n c e  

w i t h  s c d in:en ts p ro g r ad i n g s c aK< Hd . Thick in t r ac l a s t i c l ir.1c s t o ne uni ts 

8 8  and  9 0  ( � p; cnd i .) and the i n t c� rv(:n i n  :o l _ . ( u ni t D 9 )  p r e+ .l y 

a c c UJ;Ju l : :: t c d  u1 d L : g o o n  env i r oumer;.t zmd i nd i c a t e  a t r an s g r e s s ive s e qul:nc e .  

Un i t s  9 1  t o  1 0 8  (,\ppe nc! ix Pl� )  a r e  ma de u p  o f  o l iv e g r a y , dus ky y e l l ow a n d  

g re e n i s h  P ' <1Y ,; h;d e ,  s i l t s t o ne a n d  �; ands t one . T h Q  o c. c u r r e n c e  o f  a1 t .c· rn n t c  

l am i  na t c•.J s h a l L' . md s an d s  t o ne , f l aser  bt:• (l d L n g  anJ oc c a s j  onal b i o  t u r b a  t ion 
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ind i c a t �  a mixed f l a t  z one . The ab ove s e quenc e cont ains uni t s  o f  g r ay ish 

r e d  shale a nd s ands t on e , r ep r e s e n t i ng t ongues o f  t h e  mu d fla t  (Append ix 

PR u n i t s  9 8 , 1 00 / 3 , 10 3 / 3 ) . Tongues of the s an d  f l a t  a r e  r e p r e s e n t e d  b y  

� e eni.sh gray s a11d s t o n e  (Appendi x  P R  un i t:  92 ) . Th in b ed d e d  d olomi t e :� and 

l i mes t o n e s  o c c u r  mo r e  f r e q u e n t l y  b e tween uni t s  1 0 8  and 1 2 4 . Th i s  pa r t  of 

t h e  s e c t i on c o n t a ins red b ed s  a l t e r n a t i n g  w i th greenish gray s 2nd s t one an d 

s ha l e . Th e s e q u e n c e  is comp o s ed o f  a l t e r n n t irLg l a y e r s  o f  mixed :Z l a t  

d e p o s i t s  a n d  l� go o na l  carb ona t e s  t h a t  i n d i c a t e t r ans gre s s ive and r e g r e s s ive 

pha s e s  w i th in the mixed f l a t  z o n e . Un i t s  1 2 5  anJ 126 are mad e up u f  

coar s e ,  greenish b l a c k  glauco n i t i c  s ands ton e ove r l ain b y  o o l i t e 8  tha t 

rep r e s e n t  ma t:Lne s h 0<1l s . Th e r e  i s  no doub t th a t  th i s  zone vlhi c h  i s  l m 

( 3  f e e t ) t h i c k , r e p re s en t s  a t phas e .  U n i t s  1 2 7  t o  1 3 4 c on-

tain t h e  z on e ;  f re q ue n t  c o a r s e  s an d s t o n e  uni ts r e p r e s e n t  t h e  

b e a c h  o r  lm.; s an ci  f l a t  env i r onmen t ;  wh i l e  t r ans p o r t e d  b u r r o;.7 c a s t s ind i c: a t e  

a ch ann e l  d ep os i t .  :'lo s t  c f  t he b e d s  ab ove t h e  o o l i t e zone a r e  

gr ay s a nd s t one a n d  s haly sand s t o n 2  wi t h  o c c a s i o n al g r a y i sh red s and s t o n e , 

p r ob ab ly ton�u cs o f  th e mixed f l at . T h i s  s e quenc e i nd i ca t e s  th e con t i nued 

t r an s g r e s s i on wh i ch s t a r t e d when the o o l i t es w e r e  d epo s ited . Un i t s  1 35 

to 145  a r e  ma d e  up o f  very th i n  to t h i n  b ed d ed h gray s �n d s t o n e  

an d l amin a t e d  s h a l e  w i th gray i s h  r e d  l am i n a t e d  sa nds t on e s  a n d  s hales . 

B i o t u rb a tion is corr.mon in b o th gray i s h  r e d  a n d  gr<Jy b ed s  Thi s  

se q ncnc: c  re p r e s e n t :;  an i n t e r ::  o f  rr:.ucl f l <1 t and �;::�nd f l a t ecLLnH:: n t s  

in t he m ixccl f l a t  z o n e . Thus r e f l e c t ing a sho r t  re g r e s s iv e  phas e .  t;n i t s  

1 4 6  t o  1 5 3  are  ch a r a c t e c i z e d  b y  the d o minan c e  o f  g r E: e n i s h  g r a y  and p a l e  

yeJ low i s h  b r mm t h i n  t o  rned i um b e d d e d  s a nds tone , v;h i:!.c sha l e is r a r e  a t  

t h e  b o t t om a n d  ab s en t  il t t he top . Th is s e q ue n c e  re p re n e n t s  the sand f J iJ. t  



zone . The d i f f erent s equences in the P ine Ridge  I-7 5 sec tion  are 

s ununar i zed in F ig ur e 6 8 .  

1 3 7  

The Bul lrun Ri d ge se c t i ons show a gen e ra l  trans gre s H ive s e q uence 

f r om b o t tom c o  top , w i th red beds more ab und an t at  the b o t tom and ab s e n t  

a t  t h e  top . The D i g gs Gap s ec t ion ( D G) i s  u s ed here C.o r e p re s .-::n t the 

Bull run Ridge b e l t . The dolom i t i c  sands tone , d o l omi te , and gr e21dsh 

gray quar t z i t ic s ands t o n e  ( Ap p end i x  D G  un i t s l t o  3 )  probab ly rep res en t s  

a shallow l a goon and s a n d  f la t  zone , w i th a uni t o f  gr ay i s h r e d  shale 

( uni t  2 )  r e p r e s en t in g  a congue of  the mud f l a t , but  the wh o l e  s c> q u cn c e  

indica tes a trans grc>s s ive ph as e .  Un its /� t o  1 0  ( Ap p endix D G )  are mad e  

u p  o f  gray i s h  reel s ands t one and s hale a l ternat in g  >·l i th greenish g r a y  s and­

s t one and sha l e . Th i s  s e quen ce is indi c a t ive of a mixed f l a t  zon e . 

Uni t s  l l  to 1 8  ( Ap pend i x  D G )  are mad e up o f  grayish red s h a l e  nnd ve ry 

f ine- gra i ned s a nd s tone . TI1 is  s e�uence includes , t id a l  b al � s ,  and ab und a n t  

Rus ophycus and C: rt,Ij z i�;m � and thus ind i c a t e s  the mud f l a t  z one . Al terna te 

uni t s  of l aminated grayish red and greenish gray sands tone and s ha l e , w i t h  

o c c a s i on a l  b i o t u rb a t e �  u n i ts ( Ap p e n d i x  D G  un i t 3 1 9  to 3 8 )  in d i c a t e  a rn 1 x e u  

f la t  z one w i tl1  t o n gu e s  o f  the mud f la t  and s a n d  f l a t  z ones . Uni t s  39 to 

40 ( Ap p e ndi x DG) are mad e up o f  l i t::,h t  o l ive gray s h a l e  ove r l a i n b y  gre e n i s l 1  

i n  a l a go o n a l  � nv i r o nrnc n t ,  wh i l e  t h e  sancis tone s repres e n t  th e s a nd f l a t  

zone . The d i f f e r e n t phas es in D i g gs Gap are s unun .. u i z e d  in F i 6U H c  6 9 . 



Units Thi ckness (m) 

1 4 6- 1 5 3 

2 8 . 9 7  

9 1 - 1 08 4 7 . 8 7 

8 8- 9 0  l 6 . 9 e . 

1 - 8 7  1 4 5 . 0 0 

Zone 

L a g o o n  & mixed f l2 t  

!-fixed f la t 

T .a �;oon 

Supr n t id a l  '-' mud 
f ln t  

1 38 

Land T i d a l  f l a t  Sea 

l 
T 

Figure 6 8 .  Transgress ive ( T )  and ive ( R) s e quences  in the P bte 
Ridge 1- 7 5  s e c t ion . Ve r t ical s c a l e 1 : 3000 · 

Un i t s Th icl: n e s s  (n') Z one Lnnd Tidal fla t 

La \� r·. o o n  Sand f l a t  

1 9 ·· 33 4 3 . \' 0  Hh:ed f la t  

1 1 - 1 1�. 

F i gure 6 9 .  T rau s g r e n s ive ( T )  and Hegress ive (R)  r;e q u e: n c e s  in tbc  Diggr; 
Gap s ec t i on .  Ve r t i ca l  s c n l e  1 : 1000 . 
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Beaver l:U d �  Crl:.P.pen Gap (CG) 

L ike the o th e r  exp o s ur es , the Cr i p p e n  Gap s e c t i on shm.;rs a t;;:'!n e r a l  

t r an s gr e s s ive s e�uence f rom b o t t om t o  t op . D o l omi te and d c l . orn i t i c s an d ­

s t o n e  w i th a k o l i th o s h o r i z on ( A p p e u d i x  C G  �n i t s  1 to 5) r e p r e s e n t  la goon � ]  

and s and f la t  zones ; t h e  g r ay i s h  r e d  l ami na t ed t o  thin b ed d e d  s an d s t o ne 

( un i t  3)  is n t on gu e  o f  t h e  mud f l a t  z on e . Uni t s  6 t o  7 (Ap pe nd i x  CG) c on­

t a i n  g reenish gray a l t e r n a t e l am i na t e d  s ancis tone and s h a l e , \v i th s and s t one 

b e ing domin�Pi t .  111 e s e  c e p o s i t s  ind i c a te a Fli.xed f la t  zor:e . Uni t s  8 t o  

2 7  ( App e nd i x  CG) a r e  mad e  u p  o f  grayi sh r e d  s a nds tone and s h a le . Mud 

c r a c k s  are c ommon , and t o g e th e r  with and ind i c a t e  a 

mud f la t  zcmE· . 'ih t h in t h i s  s e q u e n c e  the r e  a r e  t">vo ho r i z o n s  r e p re s en t in t;  

t h e  s up r a t i da l z on e ,  ind i c a t e d  b y  t h e  p r e s e n c e  o f  S ( uni t 1 5 )  and 
-----

c on gl ome r a t e s  ( un i t s 2 3  "::c 2 5 ) . Uni t s  28 t o  35 (Append i x  CG) are mad e  up 

o f  g r e e n i sh g r ay s a n d s t on e  and s h a l e  w i t h  s an d y  d o l omite in t h e  midd l e  

c o n t a i n i n g  a prominent Sko l i thos zone . a t  t h e  t o p  o f  the s e c -

t i on i n  un i t  3 5  suggf:s t ma r i n e  c on d i t i o n s  (Crimes , 19 70) . Thus the 

who l e  s e q uen c e  r e:p r e s e n t s  l a g o ona l and s an d  f l a t  env i r onme n ts , w i t h  the 

exc e p t i on of a rr.ecl i um b e d d e d  gr ay i s h  r e d  s an ds t o n e b e d  w i t h  

(Appen d i x  CG u n i t  3 3 )  t h a t  repr e s e n ts a supr a t i d a l  t ongue , p r ob ab on a 

b a r r i e r  i s L,nJ . 'i be d i f f e r en t  phases in t h e C r i p p e n  Gap s e c t i o n are 

s ununar i z e cl  i n  Fi gure 70 . 

The S ha r p  Gap e xp o s u r e  s j Eli l a r  t o  t h e  P i n e  Rid ge , D i ggs Gap and 

C r i p p e n  C :1 p  :� c c t i. u n , h a s  uo red b cl �; at the t o p  (J l the s c, c t i o n , i. nd i c a t i n ; ;  

a gene r a l  t r ans g r e s s ive s eq u en c e  upwa rds . The b e d s  over l y i n g  the S a l tvi l l e 



Un its  Th ickness (;:n) Zone 

�: 8 - 3 5 2 4 . 8 5 

,)- 2 7  !; 0 .  6 0  

( - 7 8 .  C) 5 
1 _  1 6 . () 5 

Lagoon - Sand f lat 

Land Tida l Flat Sea 

Fi !�u n: 7 (1 .  Tt"an sgre H 3 ive (T)  and Hegre,> s ive ( R) S l c q u c n c e s  w i t h in the  
r i. n n e n  C a n  s e c. t i cn .  Vert i c R l  sca l e  1 : 3COO 

...... 
.,.. 
0 



fau l t  a re ,  from b o t tom upward , s a ndy d o l omi t e s ,  g r a y i s h  r e d , l amin a t ed 

to ve ry th in b ed d ed san d s tone , and i n t r ac l a s t i c  and o ol i t ic d o lom i t e ;  

t h i s  s e q u e n c e  f o u nd i n  u n i t s  l t o  8 (App en d ix S C )  re p re s en t s  a l a go o na l 

env i r o nme n t ,  v!h i l e  t h e  re d b e d s  i ndi c a t e  a t o n g ue o f  t h e  mud f J. a t  z o ne . 

Un i t s  9 and 1 0  ar c mad e up o f  li gh t o l i v e  g r a y  s and s t o n e  a t  the b o t tom 

b e c omin g g r a dual ly gray i s h r e d  a t  the t o p . S k o l it:_!w s in the gr e en ish 

gr ay s and s t one ind i c a t e a h i gh s a n d  f l a t  z o ne , b e c a u s e  ab ove t h e  

z o ne (Append ix S G  uni t 1 1 ) . T h e  r es t of the s ec t i on ( Ap � e nd ix S G  uni t s  

1 2  t o  4 8 )  1 s  :r;ade  up  of  g re e n ish g r ay , gr ay ish b1.·o\vll a n d  mod e r d t e ye. l lm.;r­

i sh brown s an d s t on e  and shnle a l t e r-n a t i n g  ',.; i t h  g r a y i s h  r e d  sands tone c:.nd 

shale . T h e  a l t ernat ing l amina t e d  s h a1e and s an d s t o ne , f l a s er b ed d  and 

o c c as i on a l  rmd cr ac Ls i nd i c a t e  a mi xed f l a t  z one vJ i th o c c a s i on al nud 

f l a t  t o n gues . T o n gues o f  t h e  s aJ'd f l a t  z o n e  n r e r e p re s e n t e d  b y  t h i n  t o  

med ium b e d d ed s ands t ones ( App end i x  S G  u n i t s  4 4 / 4 , 4 1 ,  3 9 ) . The d i f f e ren t 

ph a s es in the s : 1 a r v  Gtlp s e c t i o n are s mnr:1a r i z e d  i n  7 1 .  

Po r t e r f i. e l d  

T h e  Pcn: t e r  ie ] d  s l: c t i o n  u t h e r  s e c t i. o n i n  t h e  

s t udy a r e a , shm,J s tile r e p e a t cc! o c c u r ren c e  o f  r t �:l i t e: cas ts r e p r e s e n t: 

t h e  s u pra t i dal  z o n e  p �.;;nd ix P G  un i t s 8 ,  2 2 , 2 4 , 4 2 , 4 7 , SL• , 6 3 ) . The 

ab undant  lw l i te cas t s  and mud c r acks in red b e d s , i nd i c a t i ng s up r a t i d a l  

a n d  mud f l a t  ec1 v i r o nmen ts ; t he d o l o cl i t e s v1h i c b  a r c  i n t e rb ed d e d  lv i t h r e d  

' ! Li l t 3 ,  1 1 ,  1 , l J ,  1 7 ,  1 8 ,  1 9 ) b el , >  

t id a l  a n d  mud f la t  z o nes , as i n d i c a t e d  b y  t l 1 c h a l i t e  c a s t s  and mud c r a c k s  
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be low and ab ove t h e  d o lom i t e s . Un i ts 3 2  t o  38 are mad e u p  o f  th i c k  

b e d d e d  d o l om i t e  and v e r y  th i c k  b ed d ed q ua r t z i t i c  s an d s t o n e  \v h L: h  a ccumu-

l11 t ed 'e n a s an d f ln t ,  or s ub t id a l  zon e wh i l e  t h e  do lo m i t e s  \vere d e p o s i t e d  

i n  a qui et l a g o o n , Th e g ray is h r e d , very f i ne-gra ined s a nd s t o:1 e i n  u n i t  

3 9  r e p r es en t  a th i c k sequence ( 2 7  m) o f  r: wd f l a t  d e p o s it s .  Uni t s  4 0  t o  42  

a r e  mad e up o f  s an ely d o lomi t e ,  qua r t z i t i c  sands t o ne a n d  gray i s h  r e d , 

lam i na t e d s an d s t o n e  and s h a le \vi th h a l i t e c a s t s  and T:\Ud c ra c ks , a l J  o f  

wh i c h  a r e  c}, a r a c t e r i s t i c o f  t h e  s u p r a t idal zone . A mixed f l a t  z o:H � i s  

i l l u s t r a t e d b y  a se quenc e o f  a l t e r n a t e  g r e e n is h g c a y  lamina t e d  s 2 n d s t o n e  

a n d  s h a l e  Hh i ch i s  ove r l a in b y  s an el y  d o lomi t e  and t t; r a y i sh o r ange 

sand s t o n e  ( �p p e nJ i x  P G  uni t s  43 - 45) r e p r e s en t in g  t on g u e s  of th e s an d  

f l a t  and l a go onal s e d im�n t s . �n i t  4 6  wh i c h  o ve r l i es t h e  cover e d  int e rv a l  

i s  mad e u p  o f  gre e n i s h  g r ay l a�ina t ed s and s t o ne a n d  s h A l e  i n d i c a t i ng a 

m i x e d  f l a t t o o . U n i t  4 7  is mad e up o f  g r ay i s h  r e d  s i l s and s t o n e  w i th muri 

c r acks and h a l i t e  c 2 s t s  s hm;i ng an o th e r su p r a t i d a l  z o n e . T: 1 i s  z c· n e  i s  

ove r l a i n by s andy do l om i t e ,  d o l .orni t ic s ands t on e , gray i s h red s ands t o n e , 

pale b r own q ua r t z i t i c s an d s t o n e  an d d o lomi t e  ( un i t s  4 8  t o  5 2 ) . Tongu e s  

o f  t h e  s and f l a t  a r e  s hown b y  t h e  p r e s e n c e  o f  q u ar t z i t i c  s and s tone and 

l�uso 

ca s t s Ln un i t s  5 3  and 5 4  i nd i c a t e th0 t t h e  \.Jho l e  s equ en c e' o .:'  u ;� i t s  47 t o  

5 4  b e long t o  t:he s up ra t i d :J l  z one . The un i t s  above t h i s  z on e  a r e: ma d e  u p  

and a l t e r n a t i ng 

sand s to n e and s h a le . One c ha r s. c t c r i s t i c  o f  t h e s e  un i t s  (r',p p cnd ix P G  un i t s 

5 5  - 5 9 )  i s  t h e  p re s e n c e  o f  t r ac e  f o s s i l s  s u c h  a� Skol i t h o s  and P l a n o l i t e s  

sents a l a [;o m u l  ;.'J1 V i  r o n nw u t  w l  t h  t ongur; s  o f  t i l l' sand f l D t  :J n d  mud i l a t  
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zon e s . The t o p  o f  uni t 59 wh ich c o n t a ins l ar ge Ru s o phycus and an ool i t e  

zone ( uni t 60 ) t o ge. th e r  ,,: .l t h  p a l e  b r own s <w d s  tun e  and g l a u c on i t i c , 

greeni sh f: ray , s s and t o n l' ( un i t s  6 1  and 6 2 )  r e p r e s e n t  a l a g o o n a l  

zone2 . T h i s  z o n e  i s  o v e r l ain by n; d s \,;rj_ th h a l i t e cas :: s , 1;:uJ c r ac ks 

a n d  r a in prin ts ( uni t 63)  a l l  o.f: \vh i ch a r e  ind i c il t ive o f  t h e  s u p r <� t i d a l  

zon e . Th e cl :i. f f e r cn 'L  ph a s e s  a t  P o r t e d ie l d  G ap a r e  s umma r i z ed in F i gur e 

7 2 . 

From the above t r <m s i; rc s s ive and r e g r e s s ive s e qu e n c e s , 1 ::: i s  c l e a t" 

th a t  the s e a  r cEla i n ed v•_: ry shal low over the Rome t id a l  f l a t s  as s er E -

men t a t i o n  ke p t  p a c e  w i th s l ow sub s iJ e 'l.ce . 

V I I .  CORr-ELAT ION OF n:.A;J S GRJ� S S i v£ A:JD REGRE S S T'd-:: SEQUENCE S 

The Rome se d ime n t s  -.;;e re depo s i t ed i n  e n v i r onmen t s  fr orn 

the s u p r a t i d a l  z on e  to the  s h al l ow sub t i. d a l  z on e .  In a n  ideal t r an s g rcs-

s iv e  s e q u ence , s up r a t i d a l  and mud f la t  i t s a r e  ove r l a i n  b y  �ixed 

f la t  d e pos it \ib i c h  gr2.C: c uyn;,; a r d s  in to s m :d flat an d shr: llm·J sub t id a l 

dep c• s i t s ( F i g u r e  7 3 ) . Th i s  s equence re f l e c t s the hor i z o n t a l  pos i t i on 

o f  th e s e z o n e s  a c r o s s t id a l  f l a t Hi t h  a un i f o rm s l o p e . L lm: eve r ,  t h e  

w id t h  o f  t . 1e ci:i f L :· n' n t  z o  

d c p o s i  t s  i:1 z u 1 r c ,  in a t r anf� g r c  s ive re g r e s s ive se que nce d e  u p u n  

t h e  l o c a l  t o po g r a ph v .  S a n d  f 1 t li t s  uay ove r l i e  s up ra t id a l  i t s 

in a L r an s  in 

sed imen t a t i o n  c o u 1 d  b e  s ee n  i n  t he i' i n e  lU d gc; I - 7 5  a n d  P o r t e r f i e l d Ga p 

c c  t .i. o n  c ; · l g u re 68 , l J S  ;-md F goon a l  d e p o s i t s  ove r -
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The c or r e la t i on o f  t r an s g r e s s ive and regr e s s ive s e qu e n c e s  i n  thr� 

d i f f e r en t  Rome se c t ion s a c r o s s  s t r ike ( F i g u r e  7 4 )  ind ica t es tha t the 

sequences at tlw b o t toms o f  the P i n e  Ridge and Por t e r f i e ld Gnp s c �c t ions 

r e p;:: e s e n t  p r o gr ad i n g  d e p o s i t s  o f  the mud f l a t  a n d  s u p r a t id al z o n e s  

(Append i x  PR u n i t s 1 t o  8 7 , P G  u n i t s  l :..: o 3 1 ) . Al though prograd i n s  

( r eg r e s s ive ) and re trogra ding ( t r a n s g r e s s ive) d e p o s i t s a l t e r na t e  at t h e  

t o p  o f  the s ec t i on s ( F igu r e 7 4 )  there i s  a ge ner al t r an s gre s s ive t rend 

abuve the f o l J cMin g uni t s : 1:'R un i t  , DG un i t  1 8 , C G  u n J. t 2 7 , S G  un i t  

1 1  and P G  un i t  ( F igL' re s  6 8  t o  7 Although i�d i vidu a l  b e d s  c a nno t 

b e  t r a c e d  a c r o s s the s t ri k e  in t he Rone Fo rma t i on ,  t r ans g re s s ive an d 

regre s s iv0 se quen c e s  b ased on e nv i r onme n t a l  int e rpre t a t i o n  C 'J n  b e  c o r -

r e l a t ed s u c c e s s f u l l y , tak i ng in t o  c o n s i d e r a t i o n  the l o c a l  env i r o nmen t s  

i n  e ach b el t .  T�1e a ]  i gnme n t  o f  th e s e  s e qu e n c e s  shoHs t h a t  t h e  c on tac t 

b e tvJeen the Rone and th e l:' umpk i n  Val ley S h a l e  i s  a gent s l o p in g  s u r f a c e . 

�1en t he pa l i n s p a s t i c  d is t an c e  b e twe�n the P i ne R id ge and Bays �o u n t a in 

is c o ns id ered , i t  b e c o me s  c l e a r  t h a t  thE: Rome d e pos i t s a r e  younger \>J e s t ­

war d as the Rome s ea advan c ed in  tha t d i r e c t i on .  
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CHAPTER V I I  

CORREL!,TI ON O F  TH E ROHE FORHATI O:� 

I .  I NTRODUCT I O::-l' 

One o f  t he main o b j e c t i ves o f  t h i s  s t udy is  t h e  c o r r e Li t i on o f  

t he Rome Forw.! t J. on par al l e l t o  and a c r o s s s t r ike . I.Ji t h in t he s t udy area , 

uni t s  o f  the !:�ome can be tr a ce d ea s i ly a l on g s trike f or l on g dis tan c es . 

The d e t o i l ecl :: r:: udy o f the Rome s trat i gr:o.phy r evealed th e p r e .s e!lcc o f  

marke r b e d s . Th ese b e d s  or s e que.n c e 3  c o u l d  b e  LL th.J lo g i c ally c o r r e l a t ed 

f o r  mo r e  th�F1 4 0  km ( 2 5  m i l e s )  i n  onE: st rik2 b e l t  and f o r  sho r t e r  d i s tance�; 

in o th e rs . l: CJ t r e l a t i on 2. c r o s s  s t rike was achieved th r o u gh the t r acL1g o f  

the o o l i t e  zone and t h e S ko l i th o s  zone ab ove i t . Th ese two z one s which 

are not con tinuous f r om s ou theas t to nor t h\·: e s t !llark the up p e r  p a r t of the 

Rome Forma t i rn1 . Thes e  two zone s  in the d i f fe r en t belts are n o t  c on t cm-

p o r a n e o u s , b u t  rep r e s e n t  s imi l a r  environme n t s  a t  t h o s e  leve l s . 

I I . P IN E  RIDGE BELT 

Four s ec t io n s  were s t ud i e d  a l o n g  P ine Ri d g e  ( P l a t e  1 ) . Because  

n t a i u  f a ui t j 

only t h e  u p p e r  par t c c m b e  cor r e l a ted . In f ac t , there i s  an e n t i r e  

s e q u e n c e;  o bed s wh i c h can b e  t r a c e d a long s t r ike in  th i s  b e l t .  The 

as the da t u:n plan::: . Th i s  zone is f o �  lowed U i.J\v a r J s  ;; s e q ue n c e  o f  u n i t s  

( Tnb l e 6 )  1-.rh i ch w- c: re L L:t c c d  ove r a tU s t :mc( :  o f  more thz1n !.Q kn ( 2 5  I: : .i l c s )  
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Tab l e  6 .  S e q uen c e  c f  un i t s  whi c h  can b e  t r ac e d  a l o n g  t h e  P i n e  R i d ge 
b e l t .  F o r  mo r e  d e t a i l  s ee Append ix . 

-------------- ---·---------------- -----·----

Tran s p o r t e d b ur r ow c as t s  

B io t u r b a ted 

Sko l i t h o s  zone 

Coa r s e  s awL; t o n c  

Oo l i t i c  z on E:: 

--- ··-·- · -----------

P ine Ri d ge I - 7 5  C l in t on Oak Ri d ge Youu g C r ee k  
Un i t  U n i t Pn i t:  U G i l  

1 34 7 0  2 2  

1 32 6 3  1 8  

] 2 7 / 1  6 1  1 6  an d 1 7  

1 2 7 / 3  l l  5 3  1 5  

1 2 6  5 6  1 2  
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quar t z  sands t on e , S k o l i thos zone , b io tu rba t ed h o r i zo n  and t r ans p o c t e d  

bur row c a s t s  ( Fi gur e 7 5 ) . Th i s  s e q uen c e  o f  u n i t s  ind i c a t e s  tha t the 

Rome Forma t ion in P i n e  R id ge in t he s t udy a r e a  c an be c o r r e l a t e d  a l o n g  

s tr ike . 

Th ere i s  a p r o b l em in t h e  P i n e  R i d g e  b e l t , as to where r:o d t: m-;r 

the b oundary b e tween t h e  Rome and the P umpk i:1 Va l l ey Sha l e . At P i ne 

Rid ge I- 7 5  t h e r e  is a p r omi nent s an ds t o n e  uni t 1 ,  7 7  m th i c k ( Ap p e n d i x  I' I�  

un i t  1 5 3 )  60 m ab ove t he o o l i t e  z on e . Th i s  uni t m ri r k s  the t o p  o f  the Rome 

here , b u t  a t  Oak R i d ge the t o p  is cov e r e d  and a t  Y oung C r e e k  t h e  t o p  s an d -

stone un i t i s  n o t  as p rominen t as that a t  P in e  R i d g e  I - 7 5 . B ecaw; e  th e 

o o l i t e  zone o c c ur s  in the ab ove s e c t i ons and \va s  us ed as a d c' t'.lin p l an e , 

the t o p  o f  t he Rome a t  Oak R id ge and You n g  C r ee k  H a s  d rmm 60 m ( 2CO f e e t ) 
above the oo l i t e  z o n e .  

I I I . B UtLRu8 RIDGE B :E l T  

Th e D nl l r un I\ i. d ge s e c t i ons , comp ar ed t o  o t hr; r nome s e c t ion s , are  

t h e  mo s t  f au l t e d , an d man y layers r epr e s ent ed i n  the s e c t i on s  a r e  f o l d e d . 

Al t ho q;h th i s  d e: fo rr.1a t i o n  c e;mp l i c a t c s  the s t r o. t i graphy , u n i t ::: \d tld n til e  

Di [; gs G.:� p i n  tl • c: nor theas t t o  Pumph ous e l�o ad i n  the s o u t l Jv.' e s t ( t' l a t e  2 ) . 

Th e D i ggs G a p , �� e l s o n  B r a n ch and P ui1lph o u s c: Ro ad s e c t i o n s  h ave s ome u n i t s 

wh i ch a r e  �; i r: t�. l a r  i n  a p r e a r :m c e , b u t  t h e r (: i s  n o  "; c q u c n c c  o f  un i t s  l i ke' 

tha t in t lL: P in e  ; , i d ge b e l t . T i d a l  b a l l s  a r c  f ou n d  in t l 1 t '  P um;; h o u c; ec 1Zo ad 

( un i t 3) and D i ggs  Gap s e c t ions ( un i t 1 1 ) b � t  they are ab s e n t  i n  t h e  

,\lnm d a n t  l Z u s onh v c u s  a n d  C r u ;c i an :t i n  t h e  r l: d  b e d :; 
_______ , .&  _ _.. ----- ------- - ------- - --

o f  un i t  1 0  a r e  s im i l a r  t o  t h o s e  a t  !H ggs Gap uni t  1 1  and a r e  co n s i d £  red 

t o  repre s e n t  the s ame s tr o t i g r a p h i c  h o r i zon . Th i ck b ed ded s a n d s tone 
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Figure 7 5 .  Transport ed burrow cas t s , Young Creek , unit 22 , O . SX .  
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uni t s  oc c u r  a t  the t o p  o f  the t h ree s ec t i on s . At D i ggs Gap the  ti1 i c: k-

bedded s an d s t o n e  is fo und at the bo ttom o f  u n i t  40 ; a t  N e l s o n  B r anch in 

unit 2 3 ;  and a t  ous e Ro<,d i t  i s  f o u nd i n  uni t  2 5 . Th ese un i cs �, p 2  

t h e  on l y  th i c k-!J l·dd ed c> <:md s t one s a t  tlle top o f  t he s e  S P C  t i o ns , 

same s t r a t i gr <::ph i c  z o u c: .  Th e CciJpcr  Creek f a u l t was us ed as a da tum p l e n e  

f o r  t h e  B u l l f"ua Ri d ge s ec t i ons ( Pl a t e  2 )  b e c aus e th e re is n o  c ommon s tr a ti-

graph i c  ho r i z o n  t o  put t h em at the s ame leve l .  Th i s  pr ove d to  b e  S d t is -

fa c t o r y  f or thE· Di g g s  G0p , :� e l s o n  Branch  and P urap;,  

a d i. s tnnc '7.: G f 12 LTJ� ... . t.\.J O 

e Roa d  s e c t i on s . At  

.:: ollld be 

t raced . In t l : e  l� e l s o n  Br a nch se c t ion th ese ll.rc z o n c: s  are a 1 0  c.r:1 thi ck , 

b i o t u r b a ted , gray i s h  b la ck s t  .. nds t o ne (uni t 16 )  ar1d .:?. dP! �::. gray d o l ot:-t L te 

bed 1 . 1 5 m th i ck un i t 2 2 .  The s ame b ee s  a r e  f otw d a t  Pumpn o u s e  Road , 

whe r e  the b i o tu rb a t e d  s an d s t o n e  in un i t 20 i s  l G  em thi c k  and the d o lomite 

bed in uni t 23 is 3 5  em t h ic k .  

The Dll �� R i d g e  s e c t i on ,  a l  t ho;JgL i t  a p pe a n; tc; b e  uncl i ::.; t u rb o y  

fo l d in g o r  fanlt i n g ,  cl c)es n o t  have <:tny un i t s Hh ich c o u J d  b� tr a c e d  in to 

t h e  Put:1ph ot1se l�O?�d se c t i on 21 km t o  the n o r theas t ( ? l<:ttc  2 ) . The thi c k-

b ed d ed S.'md s t one o c cJrs j u s t  ab ove t h •� f aul t a t  tin? l:laf;e o f  the s e c t ion 

sec t ions . Tl1c top o f  the s e c tion is c ov e r e d , a n d  i t  is po s s i b l e  t l l :, t  

t h e r e  r:t i gh t  be b c d d  p l a n e  th r us t f au l t s  \vh i d1 <Ht:: no t r e :.1d i  O i> p a rQ n t . 

j p  

Sh.::�le  i. n .S uJ l r un :Zi d g e , \.J :J S  cl ravnl above th e f i r s t  p r o m i n e n t  f; and;:; t o n e.: 

un i t  b e l m-1 th�� Cona:, au g a s : 1 a l c . l'l u oo l i cc:  z o n e  \vas found in ar,y o f  the 

s '-' c t i. o n  s <J f t !  t i  :c; b c: l t: i .  :1 t h C' s t u d v >. r e :1 . '1' i 1 c c o r r c· 1 at c, c: 1 1 '1 l  u: Y.J i t h i n t l t  i. 

b e ]  t a r c.  sumL<�i r L zul in Tah lY 7 .  



Tab le 7 .  Co r r e l a t e d u n i t s  in the Bul l r un R i d ge b e l t .  For more 
d e t ai l s ee Append i x .  

--·---------·--·- · · · - -------·-·- --·-

Dug R i d g e  

Un it 

Pumph o u s c 

R0 a d  
Uni t  Unit 

1 5 4 

Di gt:s Gap 

Un i t  
----------- -·- ---- ------ ·---·---------· 

Thick-bedded s ;:o r;,::\ s ton.::: 2 5  2 3  4l l  

Do lomi t e  b e d  23 20 

B i o t u r b a t ed s ands tone 20 1 6  

T i d al b a l ls , s 

and C r u z i .:ma 3 10 1 1  

========::::::::=:-:=-



IV . BEAVER RIDGE BELT 

Th e C r i p p e n  G a p  o u t c r op i s  the on l y  \.Je l l  e x p o s e d  s e c t i o n a l on g 

Beaver Rid ge . Al t h o u gh , t h i s s e c t io n  h as f e a t u r e a  s ind l a r  to o ther Rome 

e xp o s u n� s , s ueh as r e d  b ecl s , mud c r a c ks , l o c .:1 l  d o l omi t (: i :w d s  a nd oc as ion a !  

c o a rs e :::; ands tone h o r i z on s , t h e  f a c i es a c r o s s  the s t r i k e  a r e  n o t  c o n t i nu o u s  

( P J a t e  6 ) . No o o li t e  z one was fo u nd in thi s  s ec t io n , b u t t h e  Sk·,) l i thus 

z one wh ich i s  foun<l c.br;ve t h e  o o l i t e  zone in t h e  P ine R i d ge b e l t  ancl 

Gap is p r e s e n t .  E i t h e r  the o o l i te zone d i d  no t ex t end i n t o  th i s  b e l L or  

i t  i s  f .qu l t e d  o u t . Ti1 e t o p  o f  t h e  Rome v! aS d r<:.n.Jn ab ove the :l i n: t  s and s t o np 

uni t b e l o w  the P u�pk i n  V a l l e y  S h a l e . 

V .  SHARP R IDGE BELT 

Th e two s e ct i o n s  meas ur e d  S h a r p  Rid ge , Gap a nd F i rs t 

C r eek a r e � krn 2p a r t .  O n ly t h e  b o t t o� uni t s  ab ove the S � l t7!l l e  f a u l t 

c an be e c1 r rcLc. te.d .  Thus th i s  f a u l t  was cho sc n  as a d a t um p l a ne f o r  t he 

two s ec t i on s ,  Tru� do l omi te u n i t s  a t  the b o t t 01:1 o f  b o th s e c t i o n s  a 1· e  

s imi l ar i n  ap;)('ar c :m c e  an d repre s en t  the s ane d o l o mi t e z o n £� c u t  b y  the 
S a l t vi l l e  f < m l t .  The s e q u e n c e  o f  b ed s  a t  th e b o t ton o f  t:1 e F i r s t C r e ek 

s c c U on ( un i U;  1 t o  l l ) c o u l d  b e  t l� <; eel i n t o  un i t :; l t o  b in t l 1 e  

G a p  s e c t i o n ( P l a t e  !1 ) .  Do l on i t e  b ed s  1 2  ra above t h e  S a l t v i l l e:  f a u l t a t  

F i r s t C r l' dz �J rt:: i n tc rb ed<h:d 1,-: i th s an d s t o n e  and s h a l e  l::: y •: r s , wb i l e  a t  

S i kt r p  

c l a s t i c s , in d i c a t i n g t h a t c a rb o na t es i n t e r t on Gue w i th c l a s t i c s  p a r a l l e l 

t o  s t r i k e . lJ [.Jh· :, r d c.� ab ove the d o lo m i t e  h c,d s , t h e  tw o s e c ti ons k:we no 

t.: t e l y  

d i s t u rbe d .  The t o p  o f  t h e  Rome w as dr<:Mn u b ov e  t l w  f i r s t s ands to n e  u n i t  
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b elow th e Pumpkin V a l ley Shal e . Th i s  h a p p e n e d  to b e  ab o u t  6 0  m <Jb ove 

the ool i t e  zone in the S h ar p  Gdp s ec t io n . 

VI . Bli.YS HOUNTA IN BELT 

The l i t ho l o by of t h e  Rone a t  B ay s  Nm..tll t a i n  d i f f e r s  f r om the o th e r  

Rome b e l t s  i n  t ha t  c a rbon a t es a r c  mor e  abund a n t  he r e . Th e c ar b o n a t e s  

a r e  d o m in an t l y  d o l ocd t e s  th a t  a r e  m e d i um t o  trli ck-b e d d e d , wh i t e t o  med i um 

gray and o c c u �- tLL"oughou t th e l�omc: s e c t i on a t  P o r t e r f i e l d  Ga p .  r1ud c r a c k s 

and h a l i t e  c r y s t a l  c a s ts a r c  ab undant i n  this s e � t ion i� b o t� c l a s t i c  an d 

c a r b o n a t e  u n i t s .  Th e Shocks s e c t i o n  is p oo rly ex::· o <:: Fd ,  and o nl y  the 

top par t of th� s 2 c t i on wh e r e  t he oo l i t e  zone ( u� i t  32) i s  founci , could 

b e  co r re l a t ed \vi th t h a t a t  Por t e r f ie ld Gap ( un i t  6 0 ) . Th e oo l i t e  z o n e  

was ch o s en a s  L h e  d a t um p l a ne s in c e  it o c cu r s  in both s e c t i on s  ( P li.1 t e  5 ) ; 

t he two s e c t i ons a r e  5 . 6  krn ( 3 . 5  m i l e s )  a p a r t .  The t o p  of  the  Rome an d 

the Pump kin Va l l ey S h ale are co v er e d in b o th sec t ions , t hu s  t h e  n a t u re 

o f  the con t a c t b e tw �cn the two c o u l d  n o t  b det2 rrnine J . H oweve r ,  Ro � g e r s  

a n d  Ken t ( 1 9 

Ro!:'e j n  the Lee Va l l ey s e c t ion \vh i ch j · s c r l ke b e l t  w i th fi av s  

in \fa l  

S h a l e  \vas d r ;.wn a b o u t  60 lil ( 2 D O  f cE• t )  ab ove t itc o o l i t< :: :.: cra e  i n  P o r t e r f i e J. .  

G a p  ( P 1 a tt:: 6)  • 

S STn i KE 

As m� n t i cned e a r l i er t h e r e  a r e  d e f l � i t e  m2rk e r  L c d s  w i � h i n  e a c h  

L·C' 1 t to tJ (� ] t 

a c r o s :;:; s L r i l; e . U n J y t h ee  u o l i t c  a n d  the  r; ko J l t h o s  z on e s  c o u l d  b e  t r a c e d  

a c r o s s  s t ri ke , eve n then t he t H o  z o n e s  a re n o t  f o u n d  in ;:, l l  t iw b e l t s  in 
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the s tudy a r c <> ( Tab l e 8) . Th e o o l i te zone whi ch ranges in thickness f rom 

7 . 5  Cf'l ( 3  inches)  to 56 em ( 22 inches)  oc cu rs 60 m b e low the t o p  o f  the 

Rvme Fo rr:;a t io n . At l ' inc n.id ge I- 7 5  the oo l i te ZOJ1 ('  i s i n  u n i t  1 2 6 ;  

Oa k R id g e , un J t  5 6 ; Young Creek u n i t 1 2 ; Sh a r p  Go p ,  t c p  o f  u n i t  8 ;  P e r t er­

fi e l d  Gap , un i c  6 0 , a n d  :-i hooks Gap un .i. t  3 2  ( s e c  Ap:) c nd i x) . N�) s uch znne 

was f ound i n  the B ul l r un R idge or B e a v e r  Rid ge s ec t i on s . E i th e r  it d i d  

no t ext e n d  i n t o  thos e a r e a s  o r  j t  i s fau l t e d  o u t .  

The t S koli thos z o n e  a t  C r i p p e n  Gap ( uni t  33)  i s  ab o u t 1 8  m 

b e low t h e  t o p  o f  tl,e s ec t ion . Th is z on e  i.::; f o u n d  in the� P in2 Ridge b e l t  

( Table 6 ,  p a �e 1 4 7 )  a� d S h a r p  Ga p ( un i t  1 0 )  4 t o  8 m above the ool i t e  z o ne , 

whi le a t  �l tc: l s or: B r a n ch t hr: S k o l i  z o n e  ( uni t 1 is 20 m b e lm..r tll e t op 

o f  the s e c t i o n . Where the o o l i t e  zone i s  1"i s s in g  t he 

b e  used i ns tead f o r  corre l a t ion a c r o s s  s t r i ke . Thus tl1 e  above two z o n e s  

in t he Rome Fo rma t i o n  could b e  t r a c ed ove r a p a l  

km (66 mi l e s ) , f r on P in e  Ri d ge in the n o r th\..rcs t t o  

so u t he as t ( P l a t e  6 ) . 

t i c  dis tan c e  o f  10 5 

I X .  AGE A.'lD RELAT I O:J S HI P  T O  OTH [R FORK-\T I ON S  

�foun tain i.n t he 

Th e r o cks o f  C 1� Va l l.ey and �i� �0 P r ov in c e  in Ten ne s s ee a r c  c u t  

b y  a s e r i es o f  nor the t trend i n g  th rus t f au l t s . ;-� o r t hwes twa r d  r,w ven�e n t  

UY C d  i n  k i l  

ob s c u r e  r c � i o n a l  facie s c h an g e s  b y  b r in r ocks d e p os i t e d a t  d i f fe r e n t  

t i me s i tnJ i ;1 d i f f u r c n t  p a r t s  o f  t h e  Rot<�e b a s in o f  d "' p os i tLo n i .. n to c l ose 

t h e:  l i t h o  

c ons t an t ,  b u t  a c ros�.; f a u l. t  b e l ts the f a c i e s  d i f f e r . I n  o rd e r  t o  remove 



T ab l e  S .  C o r r e l a t e d  Sko l i thos and ool i t e z o nes in the Rome Formation a c r o s s  s t r i ke . 

S ko l i thr1 s z m :c 

Co l i te  z c n e  

========================-==-====================== 

P i ne Ri N e l s on B ranc h  

1 2 7 / 3  

1 2 6 

1 'l .L./ 

t 

-----·-- - --------­·------·-

B e av e r  R id ge 

_ u  

S h a r p  Gap P o r t e r f i e l d  Gap 
t_;nit - '------�:..'::.. -------

1 0  

8 (l Q  

...... 
'"" 
co 
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the e f f e c t  o f sho r t en in g  o f  the depos i t ional b as i n by thrus t i n r, ,  th e 

s e c t ion s were res t o r ed t o  the i r  r el at i ve pos i t ion b e f o r e  th r us t ir<� ( P J at e 

6)  a c co rd in g t o  an uu p ub l is he d  s truc t u r a l  s e c t i on across  t he V a l ll'Y a 11 d  

Rid ge P rovince Ly Di e t r i ch Ro eder ( 1 9 7 5 ) . 

S t r<:! t i g r a ph ic s tud ies  o f  t he exp osed Rome Fo rma c i on in Teun e. s s ee 

are c omp l i c a ted b e c a u s e  the base o f  the Rome is  marked b y  maj o r  thrus t 

fau l t s . Key beds  '" ere es t ab l i s hed in the forma t i on i n  th e s t udy ared . 

Th e oo l i t e zone a t  .P j ne Rid ge , Sha r p G a p  aDd B a y s  Noun t a i n , ab out  60 m 

( 200 f e e t )  be L:'!,,' th,:; t o p  o f  r.he Rcmc: , was us ed as a marke r b ed ( P J  a t e  6 ) . 
Gap about 1 8  m (60  f ee b c lnv the top 

o f  the Ror:1e , m a r k s  a d i s t inc t h o r i zon ,_rhi ch is ccmnon to P ine ·i d ge , 

Sha r p  Ga p and �'l c l s on B ranch ; bu t t he re i s  no zone in the Rome that i s  

cont inuous a nd common t o  a l l  t he expo s e d  s e c t i o n s  and the s ub s ur f ace i n  

Tenne s s ee . 

The 

X .  ROHE - CO:l ASAVGA RILAT lQl;SniP 

Gr oup of Tenn es s ee is composed of s 1 x l ternating 

units  o f  sha l e  an d 1 i me s t on e .  T h e  l ouermo s t ,  the Pu�p k i  Sln l e , 

The s ha l e :-; D n d i l t ::� t on0s �i r e  r e d , green and b r o1,-m . The s i l t s t one b e-

come ;:.; ;;lo re· a t u n d <.Hl i  t owards t be n o r t l!�,.Jes t . The o ther s ha l e  u n i t s , the 

;; i l  ty C. u t  c o n t a i n L i l i n  b c ci  

o f  l i.mL' s t: o u e  1;] ,  I c h  �ire e i t. l l c r  o o l i  t o r  i. n t ra c l ;1s t i c .  The two l ime -

s t one s , Ru t h'U £;t; nd �:aryv i l l e  Forma t i on s , th i n  abrup t l y  t m,;an1 th e 

r \ .,_.J _J .  

l i me �; t onc and an u p pe r  J o l oc; l t c ,  j s  pe rs i s t t.' n t  :i n  ou t c r o p  and in the 

s ub s ur f a c e . Th e: r R i dge llo l onl i te  a nd j t s  c:: u i  val en t t o  the 
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nor thea s t , the Cono c o ch eague Li l!1e s t oP.e. , - ove r ly ing the  Conasausa Gr o up 

a t t a i n  th icknes :- es o f  up t o  300 m ( 1 000 f e e t ) and are a l s o  p ror.li.nent i::1 

o u t c r o p s  au d in th0 s ub sur f a c e in T e nn e s s ee ( P l a te 6 ) . 

A comp a r is o •• o f  me a s u r e d  s e c ti o ;J S o f  t h e  Rome Fo rma t i o n , the 

Co n a s au g a  G r o u p  and t�� C 0 p p e r  Rid ge D o l om i t e  2n d i t s  e q u iv a l en t s  the 

Concoc h e ct gu e  s h ows �1a t th e C o p p e r  Rid g e  D o l omi t e  is p e rs i s t en t in 

exp o s ur e s  and in the E> u1J s u r f a c c ; hen c e ,  the t o p  o f  the C o pper  Rid g e  

D o l orai t e  and l t s  e qu i v :.J l C1 LS v! ere us ed :J s  a r e f e :c en c e  d a t um f o r  t h i s  

s t udy (:Olc: t t:· o ) . ',.!j Lh the s e c t i on s a l i g;.1 ed on t} , c  top  .J f tl-, e Co�) p e r  

Rid t, e  Do J o m i t e , :i t is rc ;::. d i ly ap p 0 r ent tll a t  t h e  c on t a c t  b e t\ r c cn the Rem•:.: 

Tin.:s t y  l a t e r a l  

grad a t i on the to p of  t h e  Rome i n  th e s ub su r f a c e  i s  a f a c i e s  e q u i v a l e n t  

o f  t h e  l ower Ccrra s a u ga i n  t h e  App a l a c h ian Va l l ey in Tenn e s s e e . This 

incl i C <! Les t l w t  t h <' Pw:q k.in Va l l ey S h a l e  Fo r ma t i on is a f a c i es e q u i v & l ei< t 

to tll •:: 'J p p r; r  F.m;:c \v e s  t'.J <ncl a.;:; d n o r t ln,rcs t>·.> a. r d  ( P l a t e  6 ) . S i nce the i�cr:12 

r e s t s  on t he b a s e�c n t  in � en t r a l Tenne s s e e  an d pr ob ab ly in the V a l l ey 

and Izi d t: e P r ovinc e ( P l a t e  6 ) , i t is a s s ume d th a t  th e e n tire s ::: d ime 'l t. ar y  

sequenc e vl d S  d e p o s i t e d  b y  n o r th1v e s t1v a rd t r ans gre s s ive Lower and l:-lid d l e  

X l  • AGE OF T' IE RO�-fE 

t h r o u gh nt; t t i l t.� \ ;:-, l 1  ey :1nd l.Zi d ge P r o v i nce a f r c r  r e n et El in ;:-, t h e  u p p e r  l.Zome 

sh a l e  t he Pu r:ty,k i n  Va l l e y  S � 1 a l c . This s e p a r a U on o f  t h e  s h a l e  un i t  f r om 

t o  c o n s i d e r , , } } tL(! 1\.ome E a r l y  Camb r i r�n in a 1-;c migh t no t b e  c or re c t , 
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becaus e Mid d le CaQb r i a n f os s i l s in t h e  Lee Val ley s e c t i o n  - on wh i c h 

Rod ge r s and Ken t ( 1 9 t> 8 )  b a s ed th e i r  d e c i s ion - appear 7 5  m ( 2 4  7 f e e t) 

ab ove t he Rom� . Th i s ti l l  le <'.VC S t h e  age of e. con sid e r ab le par t o f  t i le 

in Val ] cy Sha le d i s p u t ztb l e . S in c e  tlw R, )me 

re p r e s e a t s  a t r ans g re s s ive u ni t ,  i t  b e c om,"2s younger in age n o r tln.,r e s L\-Iel rd . 

Thus the ftome ' s time s p a n  is r,o t  l imi ted to t h e  Lo>-Jer Camb rian ( s e e  

NcLa ughl in , 1 9 r'�) . Ac c: o r ding to Amo co ts ( Tennes s e e  D ivis ion of 

Ge o l o gy , 19 74)  tr.e. c o n t a c t be t•.·JCen trte I�omr;: n n d  t.l1e  Naynardv:i.lle in ])river 

No . 1 we l l  (Pla te  6) is ::1"�ke:d b y  a £nul t .  Tb :!.s Jc:c a n s  th a t  th <:: upp e r  

Camb r ian :Jo l  �dtl '  , and leaves in d o ub t the aGe o f  t h e  

Rom�.:: in cent r a l  Tenr:.e�' SCe . HO\.JEve r , H a r r ir; ( 1 9 6 <; )  r: epo r t s  t h a t th.e 

Con as auga Shale p i cche s o u t  wes tward in t lt e  s ub s ur f a ce of cen t ral 

Ken tucky . He shm:s that the Conas at:ga i s  Hid d l e  C0.rnb r i a n  in the t\ p �a l a -

cha in Va l l e y  and L2 tc C a ;:;b r i an in the sub s u r f a c e . Thu s  r:he RorJe Fo rma t ion 

in the subsurface  in cen t r a l  Ten n e s s ee is p r o b ab of Hi d d l e  r i a n  <::ge . 

XI I . Rmlli - SHADY Rt:LAT i m; s HIP 

Th e i n t e r p r e t e d re l a t i o n sh i p  b e tw e en the ltorne and the u n d e r l y i n g  

on the c o r re l a t i on o f  tht'cc s e c t ions in t h e  s a rlt c� 

s t r i ke b e l t in no r t h e a s t TC'n n c ::; sc e .  i. i ng e t  a l.  ( 1 9 4 4 )  r e p o r t e d  t ll .:� 

pre s en c e  o f  22 to 30 m ( 7 5  L o  100 feet)  o f  t r ans i ti on b e d s  f r om d o lomi t e s  

i l ly D n d  

sha shal e , 1-.'l t h  a bt:cd of n; :ts s i ve b luA 

d o lomi t e  n c a r  the m i d c: J e (P la t e 6 ) . Red sha l e  is a b s e n t  in the t r an s i t ion 

i n t e r v <I 1 , b ' l t  c • c .: u r s  i n  u n i t s  a t  the t o ;1 o f  t h e  Rome . i; �! l Ovi tb: i\cm c , the 

e l udes .J s m a l l  �l!"'Ount o f  l ime s t on e  .:::1d <.:. few th i n h e ds ,:> f Ld c .  Oo li tes 
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near the lop o f  t h e  forma t ion i n  t h e  Damas c u s  s e c t io n , s o u thwe s t  

V i r g i.n i a , :ii1 d i c a t e  tha t the Sh a d y  Dolomi t e  w a s  d e p o s i t ed i n  a ve ry 

s h a l l m·J r,;,c; r j n e environmen t .  F r om the  g e n e r a l  f :1 c i c s  r e l at i o n s t-:.ip b e-

t1.;reen the Rm.1e and th2 ove rlying Conas auga C r ou j) ,  i t  is c l e ar that t h e  

con t a c t  b e tween t h e  two i s  n e i t h e r  n o r  i l o >:: .L � on t a l . S im i l i:>. r l y  t h i s  

re l a t i on s h i p  pr ob ab ly ap p i. i e s  t o  the S h a d y  and t h e  Rome . I f  ro o r e  con t: i nu-

ous se c t ions o f t h e  S h ady and the Rome we r e  ava i l ab l e a c ros s s t r i ke , 

d o l omi tes of the l ower Rome w o u l d  p r ob ab l y  he fou�d to me r ge eas ty a r d  

in to t h e  D o l o:ni t e , s in i l a r  t o  the mel: o f  t h e  Ru an d 

M�r yv i l l e  l i �e8 tones 1 n t o  the H onaker Do l om i � e  ( f j gurc 76) . The t ra n s i -

t i o n  b e d s  a ::: tne �1 <.· t t om :_:-, £ the 1-:.ome s u gge s t  t h a t  tlwre. mi gi1 t b e  s ucl! "' 

r e l a t io n s h ip . CL:l s t ics  of the Rom-2 \ve re d e p os i te d �>:e s t o f  t h e e a s t e r n  

e d ge o f  trw p r e s e 11 t  A p p a l a c h i an \T al l ey , \vhi l e  carbona t es o f  the 

d ep o s i t e d  eas twa rd . is pa r t ly S lml l a r  t o  th t \Ti U! :i.n 

the c l a s t ::. .::: <md L' &. r i: cm a t e 1� ni t s \vi thin the Gro u p , and appl i e s  

t o  the Rowe and the o n ]  y s o u th ea s t o f  the '/a l l ey and Iz i d g c  Provi nc e .  

h i s tory o f  t h e  fJ o u t h e r n  Ap ;:; a .L z. ch ians , the u p p e r  Shady i s  p r ob a b l y  an c: a s t ·-

ward and S :) u thc:: as t\·liH d f ac i e s e q u i v a l e n t  o f  the l mv e r  Rome . 
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CHAPTER V I I I  

PALE OGf:OGRAPHY 

I .  S OU R CE O F  11i E  ROHE S E DI I IE:-;Ts 

I t  has been ind i c a t e d  i n many Ap p a lach i an s t udies o f  t h e  L mv e r  

Camb r i an , and Maher ( 1948) , Rodgers ( 1 9 5 3 ) , Woodwa r d  ( 1 9 4 9 , 1 9 6 1 ) , 

Fr e eman ( 1 9 , Co l t on ( 1 9 7 0 ) , tha t  the s our c e o f  s edi men ts was gene 

f r om the w e s t .  Pe t t i j oh n  ( 1 9 70 )  sh owed that 

men t  tL:,ns p o r t  •,,:a s E :: s· t\·lard and s ou theCJ s tw aid i n t o  the Ap p a l a ch i a n  gc:o-

s ync l ine . In t h i� >  s : ,J Jy , sand-shale rflt ios , c l a s t �L c  r a t i o s , c r o s s -

b e d d i n g  flnd ;) l.e u.ar l:s wer e  us e d  t o  d c tenaine the s o�J r c e  of the Ro:·10 

fo rwa t i on in the s tu d y  ar e a . 

Al th ou mc.: LJ �c: v r e uc n t s  o f  s ymme t r i c a l  r i p p l e  marks are l i;n i t e d  ( sec;  
Tab l e  9 ) , U:e ; '  inJ J c 2 t c: a g e ne r a l  e a s t >ve s t cur r en t \vi t i1 a 1;1e an d i r e c t i o n  

o f  1 0 3
° 

a n d  a s bo r· c  J i n e  ;.;h i c: h  runs i n  a n o r th - s o u t h  d i re c t i on . 

s c a l e  c r o s s -b edd ng i s  s c a r c e  i n  t h e  Rone Forma t i on ;  c o n:::: equen t ly , o n ly 

eigh t me a s u r em.:nt >;.,;ere ava i l ab l e  f o r  r:1e as ureme n t  nn d t h o s <� "'ere f r um 

s a n ds t on e  and o o l i te b ed s  ( Tab l e  9 ) . A me an d i r e c t i on o f  1 6  f r an 

e o c urrC:'nt dire, t i 

nor t l nv..;, . .:; t . 

S nn J -- ,:h a l e  r a  io comp u te d  f o r  the s e c t i on s  i n  e t Tcnnc s s � c  

exp o s e d  u p pe rT:o s t  p a r ts a r e mo �; t l y san d s t one . S e c o n d l y , th e rap i d  i n t e r -

t o ngu ing o f  s an cb t o n <' , s i l t s t o u e , s h e: l e  and un l; ona t e s  i n  v e r y  s il a ] lm.J 

e n d  i l  J �· t o  L i l l' d C' t  nd n [: t J u n  ( ; f  J i s t i.n c t: t n·nd:-; . 



Tab l e  9 .  C r o s s -bed d i n g  and Ripple rr.arks current dire ct i on s  in the s tudy are a . 

- ------�·=- ============= 

L u c :1 t i on 

P ine Ri d ge , I - 7 5  

O cl L l\ id ge 

Yu'J n g  Creek 

S h a r p  G a p  

S h o o ks Gap 

C r o s s - b ed d in g  
D i r e c t i o n  

1 .!.0 °  

1 5 0
° 

1 6 5
° 

2 5 0 ° 

p r, o 

U 0 °  

1 40 ° 

2 1 0 ° 

Lith o lo gy'------

S and 

o l) l it e  

O o l ite 

S a n d  

O o l i te 

S an d  

S .:md 

Qo }_ j  t e  

r: ipp le :farks 
L o c a t i on Cur r e n l D i re c t ion 

·� ------ --

D i g g s  Ga�: 8) 0 

:� e l s u n B r anch 9 7 °  

1 2 5 ° 

Pumph o u s e  Ro a d  10 7 °  

1 5  3 'J 

Crippen Gap 3 0 ° 

3 5 ° 

6 5 ° 

1 5 5
° 

Sha:-p R idge 6 5 ° 

1 1 0
° 

8 5 ° 

1 1 0
° 

l 6 J 0 

--------- ...... 0' V1 



'Lib 1 e  9 .  ( C o n t i nued) 

Cros s-bed d ing 
L o c a t i o n  

:'lean D i re c t i o n  

D i r e c t ion Li tho l o gy 

1 6 5 ° 

S t an d a r d  d e v i a t i on + 1 5 . 5  

R i p p l e  �a rks 
L o c a t i . o n  C u r re n t  D i r e c t i o n  

P o r- t e r f ie l d  Gap 8 5 ° 

9 5 ° 

9 8 ° 

100° 

1 0 5 ° 

1 1 5 ° 

1 2 0 ° 

1 2 5 ° 

1 3U 0 

1 40 ° 

1 0 3° 

·----------- ---- · 

,_. Q'\ .;;-. 



Tab l e  1 0 .  Sand-shale and c l a s t ic ra t i o s  of t h e  Rome Forma t i o n  i n  Eas t Tenne s s e e a nd 
s ou t hwes t V i r g i n i a . 

S e c t i o n  ·----· 

P i ne • I- S 

D i  "> 
c n:�e k  

;; ;�-� } .. son U r a n c h  
s e  r�_on 

D t; R Lh;e 
c �-- i. p p c n  G a p  
F � r s t  C r e e �  
�Ln ��p 

t t> r f i e l ci 
:·1ooks 

3 c � v e r R i d g e  H i nes Va l le y  
: l , , ·,m t a i  I '  De t ch Va l l ey 
Ric: g0 l a 1.· 

t l on 5 � E  Tenn e s s e e  
s � c t i on 2 9  SW V i r g in i a  
Lc� Vc1 l l "':. :··: .. P i ne 

;.:,-J t t s  R a r  Da�n 

S and 
S h a l e  
Ra t i o  

3 . 0  
1 . 0 
2 . 0  
4 . 0  
4 . 0  
6 . 5  
5 . 0  

1 4 . 0  
3 2 . 0  

2 . 0  
5 . 2  
4 . 0  
6 . 5  
3 / 8  
3 I L, 
1 / 4 
l / 8 
1 / 8 
l / 5 

1 0  

C l a s t i c  
Ra t i o 

8 . 0  

9 4 . 0  
1 6 . 0  
1 6 . 0  
1 6 . 0  
29 . 0  

s . c  
3 . 2  
3 . 0  
4 . 5  
1 . 5 

5 8 . 0  
8 . 0  
8 . 0  
3 . 0  
5 . 0  
3 . 0 
3 . 0  

___ D_o_m_i_n a n t  L:i th o log_y___ Au t h o r  

S an d s  t o :Je-::;}w le 
S and s t o :1 e - S h a  le 
S and s t o n e - S h a l e  
S a nd s t o n e - S  ha l·� 
Sands tone - S ha le 
S a n d s  t o n e-· S h a  l e  
Sand s t o n e - S h a l e  
S a n d s t o n e - C a r b ona t e  
S a nd s t o n e - Ca r b o na t e  
S a n d s t o n e - C a r b ona t e  
S a nd s t o n e - Ca r b o n a t e  
S a nJ s t o ne -C a r h u n a t e  
S i l  c s  t o n e - S lw J e  
S h <l l e - S a r� d  
S h a l e - S n nd. 
S h a l e -L: i m12 
S h a l e - C :J r b ono t e  
S h a l e- C a r  IJ :m a  t e  
S h a l s: - C a r b o na t e.  
S a nd s t o n e - S h a l e  

T h :i. s wo rk 
This work 
Th i s  work 
T h i s  w o r k  
Th i s  wo r k  
ThL; �>.'o r k  
Th i s  wo ;� k 
T h i s  work 
Th i s  wo rk 
Thi s 'wo rk 
Tb i. s  wo r k  
Th i s  wo r k  
Th i s  w o r k  

i g a i , 6 3  L o c a l i ty l 
S p  i ,  63 L o c a l i t y  2 

ig a i , 63 L o c a l i t y 3 
K i ng , 1 9 60  
K l n g , 1 9 6 0  
Ro d g e r s  a n d  Ke n t ,  1 948  
Fox , 1 9 4 3  

...... 
a-, 
'-.) 
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1 6 9  

s u pr a t i d a l  t o  s ub t id a l  t ran s i t i on a l  e nv i r o nme n t s  wh i ch ma s k  a n y  c l as t i c  

t r en d s . TI1e f o rmat ion i n  the s t udy a r e a  repr e s e n t s  a t r an s i t i o n  b � tw�en 

the p r e d omir,antly s h d ly Rome in n o r th e a s t T e nn e s s E:e and the pred o r:d o an t l y 

s a ncly Rome t0 t h e  \v es t .  

C l a s t i c  r 3 t i o s  show a c l e a r e r  t r e n d  w i th a gene r a l  i n c r e a s e  in 

carb ona tes towards the eas t ( Fi g u r e  7 8 ) . Th e c la s t i c  r a t io in the S h o o k s  

G a p  s e c t i on i s  no t r e p r e:, en t a t ive o f  t h e  B A y s  Hou n t a i n b e l t ,  b e c a u s e  mo s t 

o f  t he se c t i cm i s  cove r ed or mis s in g .  C a rb on a t es o f  t h e  Rome in the 

s t udy a r ea w e r �  d �p o s i ted in sup r a t i d a l  and i r t t e r tidal env i r onme n t s  and 

so r e p r e s en t  locu l l ens es . O u t  the f a c t  t ha t  th rus t faul t s  a t  S�arp G a p , 

Cr i p p en and Fi rs t Creek cu t thr ough d o lomi t e s  ind i ca t es t h 2 t  p r o h ab l y  

mo re c a r b o n a t e  un i t s a r e  f au l t e d  ou t .  Thus , c l as t i c  r a t io s  i n  the Rome 

are b ias ed . 

Hoodward ( 1 9 4 9 )  c l a ime d t h a t  t h ere a r e  no �li d d l e  o r  Lmv e r  C a m�) r i an 

s e d imen t s  in t he vi c in i ty of the C i n c inn a t i  Ar ch , n o r  an �Jhe r e  we s t  o f  i t . 

He b e l i eved th8 1. t ho s e s e r i e s a r e  probably very thin und c r n e a :.:h th e e & s t e rn 

Oh i o  Va l ley , wh i l e  t o  the e a s t o f  the Ol t i o  th e s e dimen t s  thi cken rap 

in t h e  o u t c ro p s  of the Appa�achian Val Woodw a r d  ( 1 9 6 1 )  no t i c e d a 

Y.l es t Vi r 

Je c l e v i  

Tha t l ii:Li t i s  s o  ab r u p t th c.. t i t  s u gges t s  a s teep con L i ne: n L: ! 

or a nc1 j c r  l i1u1  t s c a r p  ·.Jhi cil d e s cends f r om a P r e camb r i a n  c on t i -

l n  th i s  b as i n  Lo\,' Cr  Camb r i a n  r o cks an d � n  p a r L L cu l a r  the Rome Ionaa t i on 

ac cur.m l a ted t ren:(, n d o u s  t h i ckne s s es ( 7 9 ) . lie i nd i c a t e d  tl t a t  th e 

t h a t tin' th i cknt� S 3  o f  the Home wes t of L ! J C  �; car p is b e t v} (� f:n 2 1  anrl 6 7  Ll 
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(70 and 220 feet) while east of the scarp it is more than 600 m (2000 

feet) thick (Figure 80), so it is increasingly evident that the Rome was 

deposited from the northwest. 

Freeman (1953) also supports a western source for the Rome 

sediments. He believes that the eastern edge of the Canbrian continent 
. 

is roughly within the Blue Ridge Province; from Early Cambrian through 

Knox time, the sea encroached gradually, depositing on the edge great 

lenslike masses lo�hich thin towards the source landward and thin away 

from the source seaward. Freeman concluded that the late Lower Cambrian 

deposits in southern Virginia, east Tennessee and Alabama were Rome sands, 

silts and shales which represent a large accumulation of deltaic materials 

and that most of the craton westward was land during all that time 

(Figure 81). 

Wheeler (1960) indicated that there were two sources for the early 

Palezoic detrital sediments of the eastern United States, the central 

craton from latest Precambrian to latest Cambrian time, and from late 

"Beekmantowniaa" Early Ordovician through "Edenian" time in the Middle 

Ordovician. The second is the Taconian Borderland in the east from 

"Maysvillian" time in the late Ordovician into Silurian. Colton (1970) 

confirms the western source of clastic sediments during Cambrian and 

Early Ordovician ttmes. He pointed out that in much of the Appalachian 

basin, the Lower Cambrian clastic sequence dclin�ate a blanket of quartzose 

and arkosic detritus laid down in the shallow waters of a northwestward 

transgressing Cambrian Sea. According to him, the sequence is a wedge 

shaped mass which is thickest along the eastern margin of the basin, where 

the rocks are mostly Early Cambrian in age, and thinnest along the west 

and north margins where its rocks are mostly Late Cambrian in age. Colton 
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l..l..J..J..Lu. Probable land 

---+ Probable 4irection of main '"oir.alJe 

F igure 8 1 . Paleogeographic reconstruct ion during late Lower Cambrian . (After Freeman , 1953) . 
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repor te d th2 t the g r ea tes t t h i ckne ss o f  Low e r  Camb r ian s t r a t a , a p proxli:na t e l y 

3050 m ( iO , OOO fee t )  in s o u t hv:es t V ir g in i a , r e p r e s en t  a se q uen ce wh i ch th .u;:,; 

r a p i d ly f r o m  the ea s t  edge o f  the bas in to t h e  nor t b\v e s t ( F i g u r e  8 2 ) . S o  

paleo c u r r en t ,  J it:h o l o g i c CJ.nd i s o pa ch map s t ud i es o f  E ar l y Camb r i a n  s cd in-,e.n t ::; 

in d i c at e a gen er a l we s t ern s ou r c e and a s ou tltwes tward p a l e o c u r r e n t  ti ir e c t icD 

in par t i cu l ar . 

I I . PALEOT OPOGR.t\PHY 

wl1Cn the l\.ome s e a  advanced wes twa rd ove r the c rat on , it a dvanced 

over a s l o p  anrl undu l a t in g  t o p o g raphy . Comp u t a t i o n  of e::1. ts 

f r om d e ep b aseme n t  we l l s  in cen t r a l Tennes s e e  ( F i gu r e  8 3A) r an g e  f r om 0 . 2  

m/km to  lO m/k;n. E a s t to wes t average g r ad i en t b etween w e l ls 1 3  t o  2 4  i s  

3 .  7 m/kra and b e tv: een 2 2  t o  2 7  i t  i s  2 . 6 m/km ( F i gu r e  8 3B ) . Th e ent 

b e twe en \.; e l l s  16 en d 27 i s 10 m / km whi l e  between l an d 1 7  i t  i s  0 . 2  Ic< / km .  

The average en t b e twe en 2 1  and 1 3  is 5 . 5  m/ km . Thus there is mo re 

va r i a t ion in. graLLen t b e tween � �e l l s  1 3  t o  2 1  ( F i gure 8 3 C ) ; thi s t b e  

exp e c ted , becau s e  t h e r e  mus t have been v a l l ey s and r i vers wh ich d rained 

the c r a t o n e a s twa rd . Th e und u l a t in g s u r f ace o f  the c r a t on \vas p r obab l y  

b r oken by �; c :c: t terc· d raona d n o c k s  a n d  l a r ge h i l ls , \�· e l l  n un:b er 1 3  w a s  d r i l led 

on s u ch a t o p o gr a i c  h i sh .  T b e  c r a t on d u r i n g  E a r l y  Ca mb rian in Te nnes s e e  

and adj a cent a r e a s  ,,.;as a l andmas s t h a t  s up p l i ed ed ime n t t o  the Ap p a l a c h i a n 

gC'o syn c l :ine . Tile 1;c r s i t P nce of t h e  Rome F o r ma t i on and i t s r :::c b e d  f r o r:1 

Pennsylvan ia t o  Alab�' Icla , ind i c a t e s  th a t the  t id a l  f l a t  s ed imen t  h o dy is 

el onga t ed pa r a l l e l  to  the s h or e l in e ove r hu nd r ed s of k i l ome t e r s  a nd was 

p r oh al 1 l y  i n te u:ec t e d b y  t i d <:J l  c h <.m n c l s  and es t u ;n i e s  ( 

r�udern a na l ogue t.o :c: u c h  an cnv i. r onmen t h; t h e  ti d a l  f l a t s  a l on g  the 
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coa s t s  of  the Ne ther lands , Ger many a n d  Denmark ; thes e f l a t s  a r e  7 to 10 

km \v ide and e x t e n d  f o r  a d is t an c e  o f  450 km a long t h e  sh o r e line . Th e 

gr a d i en t  a cros s these f lats is les s than 0 . 4 ° ( Re in e ck and S i�gh , 1 9 7 3 ) . 

The maximum g radien t c omp ut e d  f r om t h e  d e e p  b a sement \ve l l s  i s  10 m/km 

0 ( 0 . 5  ) . Al though the con t r o l p o i n t s  a r e  f ew in uurab e r  and r e l a t ive l y  

wi d e s p r e ad , the f a c t  tha t t i d a l  f la t s  deve l o p  on very ge n t ly s lop 

s h o r e l i ne s ,  suppo r t  a r e l a t ive ly gently s l o p in g und u la t ing t o p o g raphy 

over mos t o f  the c r a t o n  in T en n es s e e . 

III . CLHLI\TE 

Red b e d s  in t h e  Rome Forma t i on are a s s o c ia t ed w i th s an d s t o n e s  and 

sha les in wh i c h  i r on oxide s ta i ning i s  r e s p on s i b l e  for the red c o l or . 

Since red beds a r e  ma i nly n on-ma r ine , they r e f l e c t  the c li ma t i c  c ond i t i ons 

und e r  Hhi ch they we r e  f o rmed . I t  has b e en ind i c a ted b y  \.Ja lk e r  ( 1 9 6 7 ) , 

Van Hou t en ( 1 9 6 8 ) , D o r s ey ( 1 9 2 6 )  and S akamo to ( 1 9 5 0 )  t h a t  h ema t i t e  is an 

imp o rt an t p a l e o c :_ irna t i c  ind i c a t o r  un l e s s  s ubj e c ted to s t r o ngly reducing 

cond i t i ons an d loss of  i t s  r e d  co lor . Ac c o r d in g  t o  S chma l z  ( 1 9 6 8 ) t•vo 

cond i t i o n s  a p p e a r t o  b e  n e c e s s a r y  f o r  hema t i  t c  f o rma t i on :  ( 1 ) A '>v e t  and 

p r e f e r a b ly vl arm clima te i n  whi ch i r o n may b e  r e l e as e d  f r om p a r ent mine rals 

by chemic a l  wea ther in g .  ( 2 )  A d r y c l ima te in Hh ich t h e  p r ima r y  wea th e r e d  

p r o d u c t s  may be deh yd r a t e d . Th es e two requ i r eme n ts may b e  s a t is f ied i n  a 

s i n g le envi r onmen t s ub j e c t  t o  mar k e d  seasonal f l u c t u a t i ons in ava i lab l e  

mo i s t u r e . 

A c co r d in g  t o  S akamo t o  ( 1 9 5 0 ) , J ames ( 1 9 6 6 ) , Ale xander ( lY S S ) , 

Gove t t  ( 1 9 6 6 ) , and Douglas , �:_!:_a l . ( 1 9 72) , i r on con t a i ned in s e d i me n t s  

i s  d e r ived f r om n o r ma l l·ct.;D. L h e r i ng o f  i r o n-rich igneous r o cks o r  l a t e r i te s . 

Info rma t i on f rom c e c p  b a �;emen t ,,,p lJ s  in Ken tucky ( ll <"i r r i s , 1 9 6 4 )  .::md 
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Tennes see (Tennessee Division of Geology , 1 9 7 4 )  indi c a t e  th a t  the basemen t  

i s  covered with igneous rocks ( S ec t i on 1 ,  Plate 6 ) . These rocks were 

deeply wea thered and oxi d i z e d  on the cra ton . The wea thered p r od u c ts ':.J e r e  

carried b y  s treaJ,lS and rivers and depos ited on the ti dal fla ts of the 

Rome , where the already oxidi z e d  s ed ittJen ts re t ained th eir red color . 

According to S akamoto ( 1 9 5 0 )  the d eep wea thering of ign eous rocks and 

la teri za tion - proces s es \vhich rel e.s s e iron oxi de - are characteris tic 

of tropical zones . 

Besides the red beds ,  the abun dance o f  desicc ation fea tures like 

mud cr acks and h ali te cas ts in the Rome Forma ti on , indicate  a varm clima te 

in \vhi ch eva p o ra tion exc eeds p r e c i p i ta ti on . S u c h  fea t ures have b een 

observed in the Colorado t i d al flats whi ch have a tropical clima t e  

( Thompson, 1 9 6  8 )  . 

Oolites \vhich are found in the Rome Forrr;a tion ( Pla tes 1 ,  4 ,  5 )  

repres en t another ind icator of a warm clima t e .  Besides oolites, algal 

laminae in dolomit es and lime s ton e s  of the Ro�e are preserved on tid a l  

fla ts in warm clima t es. Accor din g t o  Lm�ns t am and Eps t ein ( 1 9 5 7 ) , 

oolites form in ·.va ters ha vin g tempera t ures b etwe en 2 Lf 0  an d 25 . 7 ° C ,  

while t empera tures of grow th f or blue green ran ge from 2 2 . 8 ° to 

39 . 8 ° C .  The ab ove crite ria ind ic c t e  a tropical c l ima t e  w i t h  pronounced 

dry and humid seas ons d u r in �  Rome time . 

IV . TH ICKN E S S  OF THE ROHE. FORi'!ATiml 

Es t inw tes of the t o t al t h i ckne s s  o f  the Rome Forma tion vary from 

300 m ( 1000 feL� t) in the wes t ern p a r t  of t h e  Va lley and Rid ge Prov i nce 

near O l iv e r  S p r i n gs , T (:�unes see ( Swingle , l Y 60 c )  to more than 5ir 0  m 

( 1 80 0  fee t )  in the e n s t � r n  pa r t  i n  the v i c i n i t y  of Damas cus , sou t lawes t 



1 8 1  

V i r g in ia (King -3 1 . , 1 9 4 4 ) . N ovih e r e  in t h e  area of o u t c rops is there 

a c omp l e t e  s e c t ion o f  the Rome F o rma t i on e:z c e p t  at Va l l e y  F o r ge in n o r th-

east Tenn es s e e  ( P l a t e  6 ) . The t h i ckes t ex? o s u r e  in the s tudy a r ea is t h e  

334 m ( 1 1 0 2  f e e t )  t h i c k  Po r t e r f i e ld G a p  s e c t i on , and the th innes t is t h e  

S O  m ( 1 6 5  f e e t )  th i ck N e l s on B r an ch s e c t i on . B e caus e the Rome i s  a wedge 

sha p e d  f o rma t io n  >vhi ch in c re a s e s  i n  th i ckness e a s twa r d  ( P l a t e  6) , the 

thi c kn e s s  o f  t he Rome d i f fe r s  a c r os s  s tr ik e  f r om one b e l t  to ano t he r . 

I n f o rma t i on f ro m  b a s eme n t  w e l l s  in Ken t u c ky (Ha r r i s . 1 9 6 4 )  and T ennes s e e  

( Te nn e s s e e  Dj�v i s ion o f  Geol o gy ,  1 9 7 1;) ind i c a t e s  t h a t  th e Ron:e ov er l i e s  

t h e  P r e c amb r ia n  b a seme n t . If the R ome Fo rma t i on .s. t  B ays Moun t a i n  a n d  

wes twa r d is i n  con tac t w i t h  the b a s emen t ,  a m i n i mum ave rage g r a d i e n t  o f  

2 m/km f o r  t h e  b a s emen t  vro u l d  g i v e  the f o l lowing minimum t h i c knes s e s  o f  

th e Rome �n th e di f f e r en t  b e l t s : 

P i n e  Rid ge ( E a s t )  3 2 0  m 1 0 5 6  f t . 
Bul l  r un 340 m 1 1 2 2  f t .  
B eave r 3 6 0  m 1 1 88 f t . 
Sha r p  400 m 1 3 2 0  f t .  
B a y s  Ho un t c.in 450 m 1 4 85 f t . 

An i s o p a c h  map o f  t h e  !lome ;vo u l d  then l o o k  l ike F igu r e  8 5  in T.vhi ch t he 

Rome Forma t i on p in ch e s  ou t i n  t h e  v i c i n i t y  o f  � a s h v i l l e . 
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CHAPTER I X  

DEPOS ITIOEAL lii S TORY 

Geol o g i c  s t ud i es in t h e  Appa la c h i a ns by Wood w a r d  ( 1 9 6 9 , 1 9 6 1 ) , 

Fre eman ( 1 9 5 3) , ( 19 56 ) , Co l t on ( 1 9 7 0 )  and P a lme r ( 1 9 7 0)  ind i c a t e  

t h e  exis t en c e o f  t h e  Appa l ach i an g e o s yn c l in e  a s  ear l y  as t h e  L a t e  P r e­

c amb ri a n . Th is deep t r ough was p rob ab ly l o c a t ed i n  the po s i t i on o f  the 

pre sen t P i e dmo n t  and ext end ed f :::- om c en t r a l Al.=tb&ma t o Nova S c o t ia in 

e a s t e rn C an a d a  ( 86 ) . P e t t ij ohn ( 1 9 7 0)  env i s age d a gees 

b a s in f l anked b y  a gr e a t  c a rb on3 t e  p l a t f o rm o n  the wes t .  Du r i ng Ea � ly 

C amb r i an the Ch ilhow e.e Gr o up, consis prima r i l y  of cong l o �a r e t e s , s a n d -

s tones a n d  s h a l es, f i l l ed t he d e e p t rough . These se':l. i r.en t s sp re ad n o r th­

wes tw a r d  o u t  o f  the t r o u gh on t o  the b as ement s o u thea:S t o f  the p::: e s en t 

Val l ey an d Ri d ge Province . 

The f o s s il-b e a r i n g  Lower Camb r i an Sh a d y  Do l omi t e , b e s id e s  r e pr e -

s en t in g  a clv:m ge in l i t h o l o gy f r om tn e H e s s e  S a nd s tone b el m,' , ind i ca t es 

sha llow mar i n e  cond i t ions . Th e S h ady is ab s en t  in c en t r a l  Tennes s ee and 

Ken tu cky v_The r E: w e l l s  have b ee n  d r i l le d  to baseme n t  ( P l a t e  6 ) . Tht: 

i t s of t h e  

in a l  , and e xt end e d w i t h o u t  in t e r r a p t ian f r cm 

Pe nn s y l v an i a  t o  Al aba8u . I t  p r ob d i d  no t extend nor tl�Hes '.:.'.:ard c;1ll 

the way a c r o s �; the a r e a  of t h e presen t Val l e y  2 n d  ld cl ge P r ov i n c e . 

The r ene1val o f  d e t r i t u l  depo s i t i o n  ab ov e the Shady Do l omi tc U.u r irq:; 

th e r er.1a ind e r  o f  E Camb r i c.n t i me is mo rkc.d b y  t h e  d e pos i t i on o f  the 

Rome fo rma t l o rc .  Th e Forma t j  o n  Ls mad e up of r e d , purple , 2, r e e n  an d b rov:n 

s a nd s t o ne, ,  s i l t s t u n._� a nd s h 0. l e  cu-..d l o c: a l  b c·ds o f  l imes t one and d o l omi t e .  
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I t  is domin an t l y s ands t o ne in the nor thwe s t p a r t  o f  t h e  App a l a c h i an 

Va l l ey , v.rhil e t o  the s ou th eas t in Bays Ho un t a i n  an d in n o r t h e as t 

185 

T ennes s e e , t h e  per c en t a ge o f  carbonates inc r e a s e s  s i gn i f i c a n t ly ( P l a t e  

6 ) . TI:es e s ed i men t s  we re d e pos i t ed i n  a t id a l  f l a t  e nv i r mmen t ,  a s  t h e 

Rome s e a  advan c e d  n o r t h\v"es tv;a rd over a gen t ly s l o p i n g  b a s emen t a c r o s s  

the p r e s e n t  Va lley an d Ri d ge P r o v i n c e  and i n t o  c e n t r a l  T e nnes s ee . Th e 

s e a  r em a ined v 2 r y  shal lov; t h r o u gh o u t Ro me d e p o s i t ion . T:1e Rome Fo rma t i o n  

t h ickens s ou t he as tvmrd ; i t  i s  3 6 0  m ( 1 2 00  fe e t) t h i ck i n  nor t h ea s t  

Tenn es s e e  ( l' l a te 6 )  and lS l e s s  t h a n  2 1 5 m ( 7 10 f e e t )  th i c k  i n  c el} L r a l  

Tennes s ee and p r ob ab ly p inch es ou t i n  t h e  v i c i n i ty o f  N as h_vi l l e . The 

ap pea ranc e o f  c�e Rome a t  t h e  b a s e  of the s e c t i on in th rus t s heet af ter 

thr us t s he e t  i n  t h e  Ap pa l a c h i an Val l ey in Tennes s ee s u gge s t s  that the 

Rome s ha l e s e rved a s  a s l id e  p l an e  f or t h rus t f au l ts ; b ec au s e the Rome is 

t h e  f i rs t f o rn:<1 t i on ab ove t h e  b a s eme n t  ro cks i n  the v a l ley . Woud\..r a r d  

( 1 9 6 1 )  i nd i c a t e d  t he p r e s e n c e  in Wes t V i r g i n ia a l on g  a n or t h eas t- sou thwes t 

l in e  probab ly ext end ing f e r  mo r e  t h an 800 km , t h a t  there i s  a very s t ee p  

d e c l e v i  or e s c a r p1nent des cendi n g  f r om a P r e c amb r i;::.n con t inen t a l  p l a t-

f o rm t o  a t r oug\1  f l a n k ing the s ou t heas t f a c e  o f  tha t d e c l ev i ty . In t h i s  

d ou s  t h i ckne s s . T h e  p r �s e n c e  o f  t h is d e c l evi t y  s u g � e s r �  �h2 p r e s enc e o f  

regior.al dovm f au l ti n g  t o  t h e  s ou theas t o f  t h i s  e s c a r pmen t i n  Hcs t 

s e a  f lo o r  sp rcciding i a  the Appa lach i a as s t a r t ed in L a t e P r e car;1b r ian . 

Normal f nu l t i n g  as a r e :: m l t  of s p re a d i n g  c on t i n ued i n t o t h e  Ear l y  an d 

Hid d l e Camb r i :J n  v: hcn r ! t c' i : , •mc Fo r ma t .i on ::md t h e:  Co11a�·. ;:m  

depos i t ed . Th fau l t i:1 �; H a s  con t cmpc> utncous ·,; i t h  ti le cl <.: p�. s i t lon  o [  Lhc 
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Rome . I t  is n o t  known if t h i s  f a u l t i n g  a f fe c t e d  the Rome in Tenn e s s e e , 

s in c e  no d ee p  we l l s  pene t r a te d  the b a s eme nt in the Appala ch ian Val ley in 

Tenn e s s ee .  Deep \ve l ls in cen t r a l  Tenne s s e e  d o  n o t  s h m.;r that the r e  is a 

d ec lev i ty s i mi l a r  t o  tha t  in We s t  V i  

The s o u r c e  o f  t h e  L ow e r  and .t-lid d l e C amb r i a n s edi men t s  was t o  the 

n o r thwe s t .  Th i s  s o u r c e  p r o v i d e d  t h e  con g l ome r a t e s , s and s t o n e s  and s h a l e s  

o f  t h e  Ch i l h owee Group Hhen the c r a t o n  '.las h i gh and rugged . By t h e  t ime 

t h e  S h ady Do l om i t e  and th e Rome w e r e  d e p os i t ed the c r a t on wa s penepla ineJ . 

Onl y  ve ry f i ne s a nd s t o n es , s i l t s t o ne , s h a l e and c a rb on a t es were d e p o s i t e d  

in a very s h a l low Ge a .  Re eks o f  t h e  C on a s a u ga Grou� wh i ch i s  mad e u p  o f  

a l t e rn a t i ng t on g ue s o f  sh::;l e  and l ime s t o ne, -.;v ere d e p os i t ed i n  s u c h  a 

s h a ll 01.¥ s ea .  S h al e s  o f  t h e  Pump k i n  Va l ley , goger s v i l l e  an d N o l i ch ucky 

th i c ken nor tlmes twa r d ,  wh i le l imes t ones of the Ru t le d ge , Ha r yv i l l e  and 

Naynar d v i l l e  }> inch out and b e come lenses i n  the s ame d i r e c t i o n .  S o u th-

eas twn r d  the s h a l e s  p in ch ou t ,  wh i l e the l ime s tones thi cke n  and me rge i n t 0  

the Honc<ke r DoJ o:oi t e .  Th e wh o l e  Cona s a u ga G r o u p  

( F i g u r e  7 6 ,  page 1 59 ) . 

o u t  nor thwes tward 

The l a s t imp o r tant in f l ux o f  :ou d  in t o  the Appa la c h i an t ro u gh f r om 

t h e  no r t h w e s t o c c u r Y e d  i n  � o l i t ime . Hud s p r e a d  o ve r  the a r e a  o f  

t h e  Val l e y and Ri P r ov i n c e a n d  e as t\va rd dur Lo t e  Camb r i an b u t  H3S 

then f o l l m·:ed b y  the d e p o s i t i on o f  the �L1yn a r clv i l l e  L i me s t one and t h e  

o v c r l  n g  C o p p e r  R i d  t e n t t h e  Cnno c o c h (: a g u c: 

Lin�e s t o ne in U te: s o u t h eas t .  A t  t !1 i s  t in�e t h e  s e a  s p r e a d  wes twC:tr d o u t  o f  

the Ap palnchian t r o ugh o v e r  mos t o f  the c e:u t r n 1  u n i t e d  S t a t es . Th e s ea 

wa s sh:l l l 0\·1 , b u l  t h e  '; U 

been ] a i d  d o ·,·n l in sucnew h a t  sh ,.d lmve r v.' :.c lt" r  Utan t h m: L: on t h e  sou th eas t .  



CHAPTER X 

S \n-f}!ARY Atm CO:\ CLUS ION S 

Th e Rome Fo ::-�:n t ion is c ompo s ed p r ed ominan t l y o f  v e r y  f ine- g r a ine d  

s an d s t o n e  an d sha l e  ¥.7 i t h  oc c a s i o n u l  b ed s  o f  l im e s t on e  and do l o m i t e .  The 

pr opo r t i on of t l1 e s e  l i tho l o g ie s  va r i e s  gr e a t ly a l o n g  and a c r o H s t h e s t r ike 

of Rome o u t c r o p s  in ea s t Tenn e s s ee , b u t  the r e  is a ge n er a l i n c r e a s e  in 

the p r o po r t i o n  of s h :c1le and c arb o na t e s s o u  t i 1 e a s  t\v a r d , wh ile s a n d s  t o n e s  

an d s i l t s to n e s  in c re as e  i n  p r o p o r t ion n o r thwe s twa r d  i n  t he Ap pal a c hi an 

Va l l e y .  The Rome Fo r ma t i on i s  a wed ze - s haped un i t t h a t  t h i c kens s ou th-

eas tward and we d ge s  o u t  in ce n t ra l Tenne s s ee in d i c a t ing a g e n er a l l y  w e s t er n  

s ou r c e  f o r  th e Rome s ed ime n t s . 

Th e appea r an c e  o f  t h e  Rome at � h e  b a s e  o f  t h e  s e c t ion in t h r u s t 

sl 1e;o: t s  s uggest thu. t ::he Rom<� s h a l e  s e r ve d  as a s l i d e  p l an e f o r  thru s t 

f a u l t s . T h e  Ror.1e b e i n g  t�1 e: f i r s t  f o rm a t i on a b o v e  t he b a s eraer.. t r o ck s  in 

t h e  Appa l a ch ian Val J 0 y .  

S e d imen t ar y  s truc t u r e s  in d i c a t in g  a t i d a l  f la t  e nv i ronmen t a r e  

ab und an t  i n  t h e  Rome . Th e s e  s t r u c t ur e s  are : mud c r a cks , ha l i t e c ry s t a l  

c a s t s , r i p p l e  ma r ks , r a i n p r in t s , t i d a l  b a l l s , c r o s s -b e d d i n s , r i p p l e  l am i -

n a e ,  c u r r en t J a mi n a t io n , s c o u r  a:td f i l l ,  f lt: t e  a n d  g r oove c a s u : , l u e1 d  

c a s l s , v u g s , b i r d s e y e" deed f l c1 s c r  a n d  l en t i u r l a r  b e d d i n s .  

T r a c e  f o s s i l s  found i n  L h c  l(omo i n  u r J c r  o f  d e c re :J s i n t� a b u nd a n c e 

( S up r �1 t i ch 1 ) 
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ichno f ac ie s  mod e l in which z i u n a  is  c o n f ined t o  t h e  s ub t i d a l z o�e . 

Environmen t s  o f  d e p o s i t i o n  in t he Rome range f r o m  s up r a t i d a l  to 

1 88 

s u b t i d a l . Th ree Imp o r t an t  c r i t e r ia di s t i ngui s h  the s up r a t i d a l  s e d i men t s  

i n  t h e  Rome f r om s e d imen ts f o rmed e l s c\.;he �- .: o n  t h e  t i d a l  f la t . F i r s t ,  

t he p r e s e n c e  o f  S c oye n i a  in r e d  b ed s ; sec ond , hal i te c a s t s  and m u d  c r a c ks ; 

t h i r d , l amina t e d  d o l omi t e s  wi th mud cr acks and 

T i d a l  f l a t  s e d imen t s  in the Rome a r e  d i f f e r en t i a t ed i n t o  mud f l il t ,  

mixed f la t , an d s an d  f 1 a t . Hud f la t  d ep o s i ts a r e  r e p n : s e !l.t e d  b y  r e. d  b e d s , 

abun d a n t  mud c r a cks , b i o ge n i c  s t r u c t ures , b io turb a t i on an d l am i na t e d  s h a l e , 

s i l t s t on e  a n d  v e r y  f in e - g rained lamin a t e d  to t hin-bedded r e d  s ands tone . 

The mixed f l a t  d ep o s i t s  ar e repr�s e n t ed b y  the r a p id a l t e r n a t i o n  

o f  l amina te d  s an d s t o n e  a n d  s h a l e .  T h e  p o s i t i o n  o f  t h e  mixed f la t s  as a 

t ra n s i t i on z on e  b e tween the mud f l a t and s an d  f l a t , caus e s  the filix e d  f la t  

t o  c o n t a i n  f e a t ur e s  o f  b o th z o n e s - - f r om the mu d f la t , t h e  r e d  s h a l e s  an d 

s and s t o ne s ; f r om t h e  mixed f l a t  the g r e en i sh gray and 

b r own s an ds t o ne . •  

ye l l mv- ish 

Green i s h  gra y , l i gh t  b rown i sh g r ay an d grayish o r an g e  t h in - t o  

thi ck-b e dded s ancl s t cn e  b e ds i n  the Rome Fo rma t i o n  we r e  p r ob ab l y  d c s p os i t ed 

on s and f l a t s  and in t ile s h a .l l m.J s u b t i d a l  z o n e . C u r r en t l amin a t i on and 

mi c r o c r o s �� - b e d d a r e  c o m:'�on i.n t h e s e  s a n cl s t o n e s  wh i c h  a r e c h a r a c t e r-

i z ed by t he a b s e n c e  of mud . B i o t u r b a t ion and t r a c e  f o s s i l s  a r e  n o t corn-

S e J h1en t s  o f  �be  t id<i l f l a t  g u l l i e s  in the Rome d i f f e r  marke d l y  

f r om the und e r l y in�; a n d  ov e r ly i ng s ed imen t s . Th�· y a r c  ge ne ra c o a .c s e r 

i n  1 1- n c d  J ayL· r �·; . 
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Th�.: la goona l env i ro nment i n  t h e  Rome i s i n d i c a t ed b y  t h e  

presence o f  supe r f i c ial , s in nu c le a t e  3nd c ompo s i t e o o id s ,  g l au c o-

n l t e ,  and well rounded , we l l  s o r t <c!d i n tra clas ts . The o o l i t e s ho a. l s ,  on 

t h e  o t h e r  h a nd , a r e  r epres e n t e d b y  mr� t u r e , ,,, e ] J  sor t ed " B::th.:Jma n t y p e "  

o o i d s  wh i ch a r c  i n t e r l amina t ed w i t h  we l l  r o u nd e d  g l auco n i t e  pe l l e t s . 

Th e s e  sho a l s  a r e  l im i t ed v e r t i c a l ly and ho r i zo n t a l l y  in t h e  Rome Forma-

t io n . 

T h e  Rome Fo rma t i on s h ows a g e n e r a l  t rans g r es s iv e s equ8nce upwar d s  

w i t h  p r o g r a d i n g  ( r e gr e ss ive ) a n d  r e t r o g r ad ing ( t rans g r e s s ive ) d ep o s i t s 

a l t e r na t ing a t  t h e  t o p  of t he s e c t i o n s . Al t ho ug h  i n d iv i d u a l  b ed s in t he 

forma t ion canno t h e  t r a c e d a c r o s s  t he s t r ike t r at1 s gr e s s i v e a nd r e g r e s s iv e  

s equences whi ch d epend u p o n  env i ronmen t a l  i n t erp r e t a t i o n  c a n  b e  c o r r e l a t ed 

suc c es s fu l ly .  

W i t h i n t h e  s t udy a r e a , u n i t s  of  t he Rome c a n  b e  t r a c ed eas i l y  

a l ong s t r ike f o r  long d i s tances . T h e  d e t a i l e d  s t u d y  o f  t h e  Rome s t l'" a l i. ... 

g r aphy r evea l e d  t he p r e s en c e  o f  ma r ke r  b ed s . T h e s e  b e d s  or s eq u e G c e s  

c o u l d  b e  l i t h o l o g i c a l l y  c o r r e la t ed f o r  mo r e t ha n  40 km .  a l o n g  P in e  Rid g e  

a nd f o r  sh o r t er d i s t a n c e s  a l o n g  t h e  o t he r  r i d g e s . Co r r e l a t ion a c r o s s  

s tr ike w:1 s a c h i ev ed b y  t h e  t rac ing o f  t h e  o o l i t e  zo ne a nd t he S ko l i tl1 0 s 

z o n e  a b o v e  it o ver a pa l i n s pas t i c d i s t o nc e  of 1 0 5  km . ( 6 6  m i l e s ) . T h e s e  

two z o n e s  ma r k  t h e  u p p e r  p a r t  o f  t h e  R o m e  F o r ma t i o n ;  t h ey a r e  no t co n-

t ( :mponl n cc';l , hu t r e p r c :-' c� n t  s i t;-J i ] a r  c n '.' i r o n:nc n t s  a t  t ho s e  l ev e l . 

The Pump k i n  V a l l e y  S l t a l e wh i c h  i s  �1 i dd l e  Camb r i a n i n  a g e  i s  b y  

l a t e r a l  g r i1 d a t ion a fa c i e s  equ iva l e n t o f t h e u p p e r  Rome nor t hwe s twa r d ; 

wh i l e• t h e  t. o p  o f  tl H' Sh :1 d  D o l om i t e  i s  o f a c ies  e q u ival e n t  o f  thl' 1 n\.JL'T 

par t o f  the Rome· . Thu s , t h e R(ll:E: i �� o f J a t c� Ea r l y Camb r i an a g e  in t h e  
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Appa l acl1ian Va l l e y a nd p ro b ab ly Midd l e  Cambr i a n  i n  t h e  subsur face i n  

c en tra l Tenn e s s e e .  

Wh en the r: onw s e <' t r a n:_:; g r e s s e d  wes twe1 rd over t h e  c r a t o n , i t  

a d v a n c e d  ov r· r  3 g e n t l y s l o p i ng a n d  und u l a t i ng t o po�ra p h y . The c ra t o n  

d ur i ng Ea r l y C:Hnbr i a n i n  T e n n e s s e e  a n d  a d j  P c en t  a r ea s  w a s  a l a ndma s s  t ha t  

s u p p l i ed s ed ime n t  t o  t he Ap pa l a c h i a n  g e o s y n c l in e . The p cr s i s t a n c e  o f  the 

R ome Fo r ma t io n  and i t s r ed b e d s  f rom P e n ns y l v a n ia to A l a b a m a , in d i c a t e s 

t h a t  t h e  t i d a l  f l a t  s ed imen t body i s  e l o nga t ed p a ra l l � l  t o  t h e  sho r e l ine 

over t en s  o f  ki lome t e r s  and was p r o b a b l y  in t e r s e c t ed by t i d a l  c ha nne l s  

a n d  e s t u a r i e s . Du r i ng t ha t  t ime a t r op i c a l  t o  sub t r o p i c a l  c l ima t e  wi t h  

p r o nounc ed d r y  and hum i d  s e a s o n s  p r e'Ja i l ed . 
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Fo J k ,  R . I. . , 1 9 5 9 . I 'r ac L i ca]  p d  .. !. O I!, L i)' l l i L· l a s s i f i c: a t ion o f  l i;;tc s t o n c s : 

Ane r .  A s s c,c . Pe l r o l. Ceo l .  i; u U . ,  V .  J ,  p .  l - 30 . 

_ _____ , 1 9 6 2 . S p e c t r <l l  s ubd i v i s ion 
f i c a t i on o f  c a rbon a t �  r o c ks 

Geo l . ,  Hem. 1 ,  p .  6 2 -84 . 

o f  l ime s to ne t y p e s , 
c: d . ) : AillC r . 1\.s s o c  . 

in C l as s i ­
P e t r o l . 



1 9 7 3 . Ca rbo na te pe t r og r aphy i n  t h e  Po s t - S e r b i an Age in 
Evolving Con c e p t s  in S ed imen t o l o gy ( Ro b er t  G in s b u r g , ed . ) , T h e  
J o hn H o p k i n s  U n i vers S t u d ie s  i n  G e o l o gy , N o . 2 1 .  

Fo x ,  P . P . , 1 9 4 3 . Cha r a c t e r  o f  t l a :  Rome and R u t l ed F o rm�1 t i om� a t  

Ha t t s B a r  D o m , T v n n . "\c a(l . S c i. , V .  1 8 , p .  1 7 1 7 1 .  

F r e eman , L . D . , 1 9 5 J .  

and Ord ov i c i a n 
S c i r s 9 ,  H u l l .  

i o nal s ub s ur f ac e  s t r a t i  
i n  K e n  and v ic i n i ty :  

1 2 ,  p .  3 5 2 . 

Geo l o g i c a l  S o c i e t y o f  Ame r i c a , 1 9 6 3 .  Ro c k  C o l o r  Ch a r t . 

c f  t h e  
G e o l .  S urve y , 

Cave t t , G . J . S . , 1 9 6 6 . o f  h anded i r o n  f o rma t i o0 s .  G 12 o l .  S o c .  
Am .  B ul l . ,  V .  5 1 ,  p .  1 1 9 1 - 1 2 1 2 . 

H an t z s chel , W . , 1 9 6 2 . Tra c e  f o s s i l s  a nd p r o b l e ma t l ca , in T r e a t i s e  on 
I nver t c�b r a t e  P .: d c c n to ( No o r e , R . C . , e d . ) , Pa r t \.J ih s c e l l cm ea , 
p .  H 1 7 7 - 2 4 9 . 

Ha rms , J . C . and F ahne s to c � ,  R . K . , 1 9 6 5 . S t r a t i f i c a t i o n , b e d  f o rms and 
f l m.; phenolll.ena (Hi th an 

S ed ime n ta ry S t ru c t u r e s  and 
Midd l e t o n ,  e d . , S o c . E c o n ; 
p .  8 4 - 1 1 5 . 

f r on: tile Rio G r and in P r ima r y  

th e ir Hyd r od ;.rn amic I n t e r p r e t a U. o n , 
P a l e o . and :·linera l .  , S p . pub . , no . 1 2 ,  

H a r r i s ,  L . D . , 1 9 6 4 . fac i e s r e l a t i on s  o f  t h e  e xpo s ed Rome F o rma t i on an d 
Cona s ua g a  g r o u p  o f  nor t h  e a s t e r n  Tenn e s s e e  >·li th l e n t  r o cks 
in t h e  s u b s u r f a c e  o f  K e n t u c ky an d Vi r g i n i a . U . S .  
G eo l .  50 1 - B  2 5 . 

Ha rve y ,  E . J .  and Hah e r , S . , 1 9 4 8 . L i t ho l o g y  a nd p r imary s t ru c t u r e s  o f  
t he Rome Fo rma t io n ,  T e n n . A c a d . S c i . , V .  2 3 , p .  2 8 3 - 2 9 1 .  

H a ye s , C . W . , 1 89 1 .  The ove r thr us t f au l t s  o f  the sou t h e r n  
Ge o l . S o c . t'ull. . B u l l , V .  2 ,  p .  1 4 1 - 1 5 2 . 

pa l a c h L :m s ,  

_____ ___ , l 89 4 a . u . s .  C:eo l S u r v e y  G c o l . A t l a s , f o l i (i.i 2 )  . 

1 8 9 4 b .  u . s .  Gco l . S u rvey C e o l . A t l :J s , K t o n  o l i o  ( i/ 4) 

c . s .  Cco l . S u r vc: y (; (C o l . A t l a s , Cha tt anoo f o l i o  

______ , 1 89 5 .  l' . S .  G eo l .  S u rvey Geo l .  A t l n s , C l e ve l il nd f o lio ( ;( 20 ) . 
, 1 9 0 2 . U . S .  C e o l . S r uvey Ce o l .  A t l a s , Rome f o J. i o ( 8 ) . 

H e cke l ,  l' . H . , lY 7 :� .  : ; d· ;c; : l j L i u rt u f  �m c i c• n t  l !u l l o•cJ m a r i n (� l· ll '/ l r c> I l ii\Lill t s , 
.. i n_ !{c c u gn i t iu n  t..J f  ,\ n c i c r d- S c d i nlt.: H l < l r y  ] ,  \; i r r)n:--:_lL� n ts ( ! ' 1 
llcwt!J l i n ,  t>d . ) , S o t: . E c o n . l' ; d ,:o . ,1 nd �[i ner a l . ,  S p .  . no . 1 6 . 



1 9 5  

I l l ing , L . V . , 1 9 5 4 . B ah aman calcareous s a nd s : Am .  As so c . Pet r o l .  
Ge o l . Bu ll . , V .  3 3 , no . 1 ,  p .  1 - 9 5 . 

I ll in g , L . V . , -� _c?)_ . , 19 6 5 . P cn e c o n t ernp o r a ry d o l omi t e  i n  t he P e r s L1 n  

Gu l f : S o c . E c on . P e1 l e o , a n d  :tl i nc r a l ,  S p e c . l' ub : . 1 3 ,  p .  8 9 - 1 1 1 .  

I n g r am , R . L. , 1 9 5 4 . T e r nd no ] o g y  f o r  t h e  t h i c kn e s s  o f  s t r .::t t i f i c a t i () u  
an d p a r t i n g  u n i t s  i n  s ed i m e n t a r y  r o c ks : Gc o l . S o c . t\m . B u l l . , 
v .  6 5 , p .  9 3 7 -9 3 8 . 

Ke i th , A . ' 1 89 5 .  u . s .  Ge o l . S ur v e y  Geo l . At l a s , Knoxv i l l e  f o l io ( f/ 1 6 )  . 

' l 89 6 a . u . s .  C eo l . S ur v e y  G eo l . At las , L o ud on f o l i o (1,1 2 5 ) . 

' 1 89 6b .  u . s .  G eo l . S u rvey G eo l .  A t la s , Ho r r i  s tm.'Tl f o l i o  ( !ii. 7 )  . 

' 1 89 6 r:: . lJ . S .  G e o l . S urv e y  G e o l . A t l as , B r icev i ll e f o l io (i/33) . 

---
--,-

- ' 1 9 0 1 . U . S .  G eo l . S urvey Geol . I\ t l a s , Hayna rd v i l l e  f o l io 
( f/ 7  5 ) . 

, 1 90 3 . u . s .  Ge o l . S ur v e y  Geol . A t l a s , C r a nb er ry fo lio ( tt9 0) . 

' 1 9 0 5 . ----- u . s .  Geo l . S ur v e y  Ge o l .  At l a s , G r e e nv i l l e  f o l i o ( # l l 8 ) . 

' 1 9 0 7 a . u . s .  Geo l .  S urvey Ge o l . A t l a s , Nan t ah a l a  f o l i o (!! 1 4 3 )  . 

' 1 9 0 7 b . u . s .  Geo l .  S u r v e y  G eo l . A t l a s , R o an e  No u n t a in f o l io 

( if ]  5 1 ) . 

, 1 9 2 8 . S t r u c t u ra l s yrnm e t r y  in N o r th Ame r i ca ,  Ge o l . S o c . Am . 

H u l l . , V .  39 , p .  3 2 1 -3 8 5 . 

K in g ,  P . R .  and f e r gu s o n ,  1 9 6 0 . Geo l o gy o f  n o r t h e a s t e r n  mo s t  T enn e s s e e , 
U . S .  G eo l . S ur ve y  P r o f . P a p e r  # 3 1 1 .  

\ 
Ki ng , P . H . and o t h e: r s , 1 9 4 !, ,  

e a s t er n T cn n � s s e e , T e n n . 
G c o l o t;Y anci rnc.m gan e s e d ep o s i t s o f  no r t h ­
D i v .  c;,: o l .  B u l l . i.' S 2 . 

K l e in , G .  D e  V . , 1 9 7 0 . T i J a l  o r i g i n  o f  a P r e c .:tmb r i an (�ua r l z i l c - - t h c' 

low e r  f ine- g r <e d ne d '! U ct r t z i t c  U·li d d ] c ru r l 3d i an )  o f  l s l ay , S c o t l an d : 
Jo u r . S e d . P(' t r o l o � v , V .  40 , p .  9 7 3- 9 8 5 . 

Lowen s L t i • t . H . ;\ ,  d r t ·.i L p s t c i n ,  S . , 1 9 5 7 . On t i le  o r i g i n  o f  s c d i m Ln L n y 

a r agon i t e  n e c d l e:· s  o f  t he C r :=! J  t B a l uma B an k : . J o u r . G e o l . , \' .  6 5 , 
p .  36!+- 3 7 5 . 

Luc i <1 ,  F . J . , 1 9 7 2 . R e c o zn i t i on o f  c v il p o r i t e -c a dJ O n : t t l' s r t O r e l in e S l' d i -

n h  .. ' n t  .1 t i 1, \ n ) 
( R i gb y  �mel 
No . 1 6 , p .  l G 0 - 1 9 1 .  

l' u b . 



Ma t t er , A . , 1 9 6 7 .  T id a l  f l a t d e po s i t s  i n  the Ord o v i c i an o f  wes t e r n  

Maryl and : J o u r . S e d . P e t r o l o gy ,  V .  3 7 , p .  6 0 1 - 60 9 . 

1 9 6  

Mi l l o t ,  G . , 1 9 7 0 . Ceo l o gy o f  C l n y ,  S p r i n g c r - V e r  , N ew Y o rk ,  p .  4 2 9 . 

Nixon ,  R . U .  2nd l ! a :-r j s ,  1 9 7 1 . G eo l o g, y o f  t h e  S\VDll I s l a nd q u aJ r a n s l e , 
T ennes s ee , Tum . ;Hv . o f  Ceo l . ,  t\a s hv i J l  , T ':n n . 

HcAl e s t er , A . L . , 1 9 6 8 . T h e  hi s to r y o f  l i f e , Fo un d a ti on s  o f  ;.;:ar t h  S c i e n c e  
S e r i es , p .  1 5 2 . 

McKe e ,  E . D .  and W e i r ,  G . W . , 1 9 5 3 .  Te rmino l o gy f o r s t r a t i f i c a t i on a n d  
cro s s  s t ra t i ·"" i c a t ion in s e d i1aentary r o cks : Geol . S o c . Am. Bu l l . , 
v .  6l; , p .  3 0 1 - 3 9 0 . 

McKee ,  E . D . , 1 9 6 5 . r i m<.' n t s  on r le l ar:Ji.n a t i on , i.E_ P r ima r y S e d i -
men t ary S t ruc t ur s s  and t he i r Hydrodyn amic I n t e r p re t a t i on (Hi d J i e ton , 
ed . ) , So c .  Econ . P a l e o . a n d  M i n e r a l . ,  S p .  pub . n o . 1 2 ,  p .  6 6 - 8 3 . 

:t-1cLa ugh l i n , R. E .. , 1 9 7 3 ..  Ob s ervat i ons o n  t h e  b i o s t r a t i g r 2 r hy and 
s t ra t i g r aphy of Knox Co un ty , 'l' e nne s s e e  a nd vi c ini t y , ir� Geoloe:;y 
o f  Kno x C o un t y , T e nn . , D iv .  Geol . B u l l .  70 , p .  2 5 - 6 2 .  

N ewel l ,  :� . D . , P u r d y , L G . , and Imb r ie , J . , 1 9 6 0 . B ahaman o o l i t i c  s a nd : 
Jour . Geo l . ,  V .  6 8 , p .  4 8 1 -4 9 7 . 

Or l ow sk i ,  S .  c �  a J: .  Th•; t r i l o b i t e  i c hno c o en o s e s  i n  t h e  Cm,1b r i an s e q ue n c e  

o f  t he Ho L y  C r o ;; s  �lo t'n t a i n s , ir: T r a c e  F o s s i l s  ( Cr ime s , a n d  H ::c, r p e r , 
ed s . ) , p .  3 � 5-360 . 

Pa lme r , A .  R . , 1 9 7 0 . The Ca mb r i an of the Ap p a l achi an and Eas t ern �ie•:v 
E n g land r e g i o n s , Eas t er n U n i t ed S t a t es , i n  C a1:-,b r i a n  o t h e  �'i evl 
Wo r ld ( C .  IL  : lo 1 L:wd , ed . ) ,  p .  1 6 9 - 2 1 8 . 

Pe t t i j o hn , F .  J . , 1 9 4 9 . S e d h:en t a ry Ro c k s : ;-J e w  Y o r k , H 2 r ;J e r  and 

B r o th e r s , p .  7 1 8 . 

, 1 9 7 0 . �u t r o d l! c t t o n , in S t ud i e s o 
c e n t ra l a nd ;:; o u t ll c r n  ( F i s h c r , 

Pe t t i j o h n , f . J .  cmd P o t t e r , P . r: . , 1 9 6 4 . A t l a s  o. nd 
p r i n  r - V e r ! 

s a r y  ot  p r i:t:i:�t l� Y 

'( o rk , p .  J 70 . 

P u r r e n g d , lJ . i l . , l <) () } .  ,;l ;c�·.lc o n i t e and L' l tHr:Jo s i t t: as d e p t h ind i ca t o r s  i. n 
the mar i tw env i r onr:tc:n t :  � k n inc· Ge 1 . , . 5 ,  p .  4 9 5 - 5 0 1 .  

Pos t ma , H . , 1 9 6 1 .  T c a n s pG r t  nnd a c  ur:m l a t i o n o f  sus p e n d ed ma t t L: r  i n  
tl tc· ll u t  c h  \·:;1 l; ci E n S c  : :\ l: L ! t e r  l iJ nu s  J o ;J r . S e a  !:l: S . , V .  l ,  !) • l :� !)--

1 9 0 . 

Puwv r , :--1 . c . , 1 9 5 3 .  " tKv.' r,) U i t d w  s s  sc a l e.· ;- !'  s ..: d i rw ' n t 'l r y  p a r t i c l e :> , 

J our . S ed . Pvt r o 1 o g y , V .  2 3 , p .  1 1 7 - 1 1 9 . 



Purdy , E . G . , 1 9 6 1 .  B aham i an o o l i t e  s h o a l s , in Pe t er s o n , J . A .  and 
Osmond , J . C . , e ds . , Ge ome t r y  of san ds t on ;:: bod i es : Am . As s o c . 

P e t re l . Ge ol . , Tu l s a , p .  5 3 -6 2 . 

1 9 7  

1 9 6 3 . Rec ent c a l c i um c a r h on ate f a c i e s  o f  the G r e a t  H �1 iwua 
Jour . Geo J . , V .  7 1 ,  p .  J J l;- 3 5 5 . 

--�----- '  1 9 6 4 . S e d ime n t  as s ub s t c a te ::; , es t o  P a l e o� 
eco lo g y ,  J .  Imb r ie and N . D .  Newel l ,  

p .  2 3 8 -2 7 1 .  

Ra a f , J . F . �1 .  D e , and B o e r s ma , J . R . , 1 9 7 1 .  T i da l 
sed imen t a ry s t r u c tures ( seve n f roo 
En Mi gnb o uw , V .  50 ( 3 ) , p .  4 7 9 -5 0 4 . 

s i t s  and the> i r  
t e rn E u r Geol . 

Re in e ck , H . E ,  and S ingh , I . B . , 1 96 7 . Pr loa ry s e d i men t a r y s t r u c t u r e s  in 
t he I�e. c e n t  sedime n t s  o f  the '-'lade ,  H a r t h  S e e; : Na r ine Ge o l . ,  V .  5 ,  

p .  2 2 7 -2 35 . 

Reine c k , H . E .  and \Vuncl e r l i ch ,  F . , 1 96 8 . C l<ts s i f � c a tion and o r  o f  

f l a s e r  and l en t i c u lar bedding : S e d i me n t o , V .  l l , p .  Y 9 - 1 0 4 . 

Rein e c k ,  H .  E . , 1 9 69 . T i d a l  f l a t s  ( ab s . ) : 

7 3 7 . 

i\;n . As so c .  Pe t ro l . Geo l . 

B u l l . , V .  5 3 ,  p .  

, 1 9 7 2 . T i d a l  f l a t s : in i t ion c f  anc ien t 
sed imen t ary env i l·onine n t s , Rigby and Um,··b l in ,  eds . , S o c . E c on . 
P a l e o . a n d  �li n e r n l . , S p e c .  pub . no . 1 7 , p .  l L! 6 - 1 5 9 . 

Re ine c k , ll . E .  an d S , I . E . , 1 9 7 3 .  Depos i t i onal sed imen tary en v i r o n -

ments , w i t h  re f e r e n c e  : o  t e r r i ge n0us c s t i e s , S p r i n � e r-Ver 
New York , 4 3 9  p .  

Ress e r , C . E . , 1 9 3 3 . P r e l i m zt r y  genera l i zed Car:1b r l.an time s ca le .  Ge o l.  
S o c . Am . Bul l . , V .  4 4 , p .  7 35 - 7 5 5 . 

�------ -------- , 1 9  3 8 . C ::-:b r Lm 
J a c  h i  cc n  s ,  Ce. cl l . S u e . 

s y s t ct;: ( r c.'s t r  i. c t c (i )  o f  
. S pc c .  P a pe c ii 1 5 . 

s u u t i lc r n  

bJd ge rs , J .  
n�ndd n 

a n d  ;., ,;il l ,  1 9 4 (3 .  S t r a t �: ra ic s e c t ion 2 t  L e e  Va  
C •_) U ! l t y , Tc·nn e s S L'C , !cnn . D i v .  Ce o l . eu J l .  1[ 5 5 . 

l-..t1<1 t�L: r ;:; ! ,J .  � 1 <J 5 J .  
T e n n .  !J i v . 

(1 lu �� i c �.) : :
·
> l :-;  t 

1 .  J j u l J  :·-� s o , p t . 1 1 . 

-·--·--·- -·--- ' 1 9 5 6 . The k n own CJmG r i an u e p o c: i t s  o t h e  s o u t he r n  and 
c .c• n r r;L l pa l a c ti i ;m ;·iu u n t : l i :ts . l n t . C c o l . le s s , XX c s s ion , 
� lv ::  i 

, 1 9 6 �1t , " H :J s v r;�t-· n t  n d  n o -- lJ e_i �.., L� �:l�· a t  1 t y po t_h c s i s  in t he J u ra 

�-uld  th(: /\ p p �1 J .  t l J : t t-1 : 1 J l �· �l and l< i d  · "  V i r n i_a Pu ] y t e c hn ic 
In s t i i u l e ,  D c p L .  c, f Gc: o l . S c j enr- <' : ; , ; l l , Ino i r Nu . l ,  !J ·  7 1 - 80 . 



1 9 8  

------· '  1 9 70 . The t ee t on i c s  o f  the Ap p a l a c h i ans , Reg ion al Geo l o gy 

S e r i e s , Wi l ey ln t ersc ience , New York , 27 1 p .  

Ro ed e r , D ie t r ic h , 1 9 7 5 . S t r u c t u ra l s e c [ i on a c r o s s  the VullQy  and l\ id ge 
Pr o v i n c e in T cnn. e s s et·� ( un p ub l i s h e d ) . 

Rus nak , G . A . , 1 9 60 . S ome o b s e r v a t i o n s c �  R e c en t oo l i t e s : J o u � . S e d .  
P e t r o l o gy , V .  30 , p .  4 7 1 - 4 80 . 

S af f o rd , J . H . , 1 8 6 9 . 

N a s hv i ll e , 5 5 0  p .  

Sakamo t o ,  Takao , 1 9 50 . 

Am . Jou r . S c i . , V .  

S c hma l z , R .  F • , 1 9 6 i:l • 

d i s c u s s i on :  Geo l . 

o f  T enn es s ee . S t a t e  o f  T ennes s ee ,  

Th e o r i g in o f  th e P r c c amb ::- i a n  ban d e d i ron ores . 
248 , p .  4 !1 9 -!+ 7 4 . 

nna t i o n  o f  r ed b E..: d s  in  r.,o d e r n  and anc i e n t  d e s e r t s : 
Su e .  Am . B u l l . ,  V .  7 9 , p .  2 7 7-280 . 

S c h u ch c r t , C . , 

John 1.-li 
1 9 4 3 .  S t r a t i gr aphy o f  Fe a s t ern and C en t r a l  [ n i ted S t a t e s . 

and S on s , I n c . , N ew York , 1 0 1 3  p .  

S e i l acher , A . , 
E a r th H i s  

1 9 6 4 . B i o ge nic S e d imen t ary S t r uc t u res , 

( 1 9 7 0 ) , C l oud , e d . , p .  6 8 6 - 7 0 0 . 
in Ad v e n t ur e s  in 

-- ------- • 1 9 7 0 . C r u z i z�� S t r a t phy o f  "Non- f o s s i l i f erous " 
P a le o z o i c  S a n d s t o nes , i n  T r a c e  .F o s s i l s , C r im<� s .:md H a r pe r ,  e,:l s . ,  
p .  4 !! 7- !t 7 6 .  

S e l l ey , R .  C . , 1 9 7 0 . l c cmo o f  Pale ozo i c  S an d s  tones i n  t he S o u t tl (• r n  
D e s e r t  o f  Jo r d a n : A S t ud y o f  Tr<1 c e  Fos s i l s in The i r  S e d ime n t o ic 

Co n t e x t , in Trac e fo s s i l s , C r ime s and r ,  e d s . , p .  � 7 7 -4 8 3 . 

Shin n , E . A . , 1 9 6 8 . Pr a c t i ca l s ign i f i c an c e  o f  b i r d s e y e  s t r u c t u r e s  in 
carbona t e  ro cks : J o ur . S ed . Pe t r o l o gy , V .  38 , p .  2 1 5 - 2 3 3 .  

S hr o c k ,  R . R . , 1 9 4 8 . S c q u e nc i n  l aye r ed rocks , New Y o r k , l:k G r c; \.;-�t i ll 
Hook Co . ,  :, 0 7  p .  

S i n  , T . B . , 1 9 6 8 . Le n t i c u l ar and len t i cu l a r- l ike b cdd i i n  t h e  P � c -
camb r ian Te l r :.:, s u i t e ,  s o u t h e r n :'�1 n.;ay :  :� u r s k  Ceo . l .i d  s k L , 
V .  4 8 ,  p .  l G  - 1 7 9 . 

rv 1 o:1s 
n l u ;_; l �.  .. � c1 l s t r u c: t u r  

<J C < ' l l t t o  t l 1  C a h n b  c o a ]  
n U  d c·s �_, r L p t i o n u 1- L1 : L ·  '1Li l 

f i e l d ; A l abami1 Cr".>J . S u rvc: y  
Rep t .  o n Cahaba  coa l f i c  1 d , p .  1 3 3  180 . 

S p i g.:1 i , J . . , 19 6 3 .  A s tu d y  o f  t h e  Ron;c F o rma t i o n in the Va l l ey and 
!U d t;(: P r u v i n c v  o f  E :::t s t  Tl' n n c s s c c· .  :·I • •  TiH:s i s ,  [ n i v e rs i o f  
T l '1ll1 t.· :-: : ; t - (: , 1 7 (J � ) ·  

S t o s v ,  C . \·J . , 1 9 0 6 . TbL: s e d i t:en t: a r y  r o c k  , , f S o u th �1ou n t a .i n , P ;_' n n s y l va n i a : 

J o u r .  o f  Cc o l . , V .  1 4 , p .  209 . 
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S t r aa t e n , L . M. J .  V a n  and Kuene n ,  P . H . , 1 9 5 8 . T i d & l  ac t i o n  as n c a u s e  
of c lay a c c umu l a t i o n : Jo ur . S e d . P e tr o lo gy , V .  2 8 , p. 4 0 6 - 4 1 3 .  

S\vingl e ,  G . Il . , 1 9 6 0 a . Geo l o g y  o f  t i1e Ro chwo d 

o f  Geo l . , ;� ash v i lle , Tenn . G�1 1 2 3-S�L 
angl0 , T enn . Il i v .  

_____________ , l 9 6 0 b .  G�· o l o gy o f  the J::1cksboro  q uad r &n �; l c , Tenn . D i v , 
o Geol . , Na s hv i l l P , Tenn . c:-1 1 36 -S�·J . 

___ _ , 1 9 6 0 c .  Ge o l ogy o f  t he Lake C i t y  
Tenn . D i v . o f  G e o l . , N a s h v i l l e , T enn . G�! 13 7 -;.)W . 

le , T en n e s s ee , 

_ ,  1 9 6 4 a . Geo l o gy o f  E ve n s v i ll q u a d r an g l e , T ennes s e e , 
T e nn . D i v . o f  Gc o l . , ;� a s hv i l l e , Tenn . 

, l 9 6 4 b . Ge o l o gy o f  l i n t o n  quad r an 

Il i v . of Gco l . , � a shv il le , T e nn . 

, T e nne s s e e , Te nn . 

, 1 9 6 4 c . Geo 

Iliv . of G e o l . ,  N a s h v i l l e , 

o f  T en �fi l e  quad r an ;; l e , T c: nn e s s e e , T e nn . 

T e n n . 

------- , 1 9 6 7 a .  G eo l o gy o f  L u t t r e l l  q ua d r an gl e , T enn e s see , Tenn . 
D i v .  o f  Geo l . ,  N a shvil l e , Tenn . 

-------- '  1 9 6  7 b . G e o l o gy o f  B o y d  C r e ek q uad r an g l e ,  T e n ne s s e e , 

Te n n .  D i v . o f  Ceo] . ,  N a s hv i l l e , Tenn . 

, G . D .  a n d  o th e r s ,  1 9 66 . G e o l o  

o f  Geol . ,  N a s h v i l l e , Tenn . 

Te r r y , R . D .  and Ch i l inga r , G . V . , 1 9 5 5 . 
corepo s l t ion o f  r o cks a n d  s e d i men t s : 
p .  2 2 9 - 2 3 4 . 

:ra p o f  Ten ne s s e e . Ten n . D iv .  

C h a r t s  f o r es t i r:ca t p e r  c e u t a s c  
J o ur . S e d . P e t r o l o gy , V .  2 5 , 

Thomp s o n , R . W . , 1 9 6 8 . T id a l f l a t  s e d ime n t a t i o n  on t h e  C o l o r a d o  R ive r 
d el t a , n o r t rH·J es t e rn G u l f  o f  Ca l i f o ::' n i a : Ge o l .  S o c . Am . �!em . 1 0 7 , 

1 3 3  p .  

T�.:�nnes s e �.:· lJ j  '.l i s  i o n  o f  J . c' ;�:; , 1 9 �' .+ . S un:1a ry o f  d e e p  t es t s in T c n n c· s �> e e . 

U l r i c h , E . O . , 1 9 1 1 .  !� ·-'V i s i on o f  t: he Pa lc: c; z o i c  s y s t e ms : Ge o l . S o c . Am . 
B u _1 J .. , V • __ ·. :2 � p . �� f_) 1 -- 6  S 0 • 

Van r l o u te n , . ,  1 9 6 8 . 

3 9 9 -- 4 1 6 . 

l r o n  o x i d l' :-i  in red  b ed s : Ce o l . . Am . B u ll . ,  
v .  7 LJ , p .  

V i s l h: r , C . S . , 1 9 6 5 . Fluv i a l p r o  ; l s  i n t e r p r e t c· d  f r oc a n c i e n t  o.nd 

1 t ' -: i � �_-� 1 �.  , c J  .. ; ,  
l 'a l(•.u . < ind �;i tcc r a l , S p .  p u u . n o . L' , . 1 1 6 - 1 3  2 . 
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Wal c o t t ,  C . D . , 1 8 8 6 . Cl a s s if i c a t i o n  o f  t h e  Cii!mb r ian s y ::; L e m  of No r th 
Ame r ic a :  ;\m . J o u r . S c i .  ( 3) 32 , p .  1 38 - 1 5 7 . 

1 8 8 9 . The f auna o f  t h e  Lmvc:r Camb r inn  or O l e n e l lus Z o n e : 
U . S .  G eo l . S urvey lO Lh !mn . H. e p t . , 1 8 8 8 - 1 8 89 p t .  1 ,  p .  5 0 9  7 60 . 

Whee l e r , ! i . E . , 1 9 6 0 . E a r ly P a le o z o ic pa t t e r ns in t h e  U . S . , I n t .  Ge o l . 
s ,  XXI S e s s ion , C o p e n h a ge n , p t . V I I I ,  p .  4 7 . 

�.Jo o dwar d ,  lL P . , 1 9 2 9 . The a g e and nome nc la t u r e  o f  the Rome ( \va t au;;a) 
Forma t i o n  o f  the Ap p a l a ch i a n  V a l le y , J o u r . o f  Ge o l . ,  V .  3 7 , 

p .  59 2-6 0 2 . 

----- --· ' 1 9 1; 9 . Car:1b r i an and O r d ovi c ia n  s t r a t  :1 phy a n J  o i  1 
a nd gas p o s s j b i l i t ie s  in \{e s t V ir g i n ia , in imr. of .\p pa l a c h Lm 
ge , p .  1 0 7 - 1 1 6 . 

, 1 9 6 1 . P r e l  sub s u r f a c e  s tudy o f  s o u t h ea s Le rn 
Appa l a c h i ;:m i n t e r i o r  p la t e a u : Am . As s o c . P e t r o l . G e o l .  B u l l . , 
V .  4 5 ,  p .  1 6 3 4 - 1 6 5 5 . 



AP PEN D I X  



Un i t 

1 5 3 *  

1 5 2 

1 5 1 / 2 

1 5 0 

1 4 9 / 1 >'> 

APPEND IX 

P INE RIDGE I - 7 5  S EC T I ON 

Th ickn e s s  C umu l a t ive 
In }1e t e r s Th i ckn e s s  

1 . 7 7 1 . 7 7 

1 .  5 7  3 . 3 4 

0 . 9 1  4 . 25 

1 .  1 4  5 . 3 9 

0 . 9 6 6 . 3 5 

1 .  2 2  7 . 5 7  

0 . 9 6 8 .  ') 3  

Quar t z i t ic sand s t on e , gr ee n i sh gray , 
very f ine g r a i ne d , very th i n  t o  t h in 
bedded . 
Very f ine g l aucon i t i c  l a m i n a t ions , 

l i gh t b r mm s h a l e  l a mina t i o n >3 ,  
ripple mm:ked . 

Sand s t one , p a le b rown , v e r y  f 
, mo s t l y  u e r v  t h in t: o  Li1i.n 

b e dded wi th o c cas ional we ci i cm � e d s .  
Th r e e  very th in s h.aly s .; u c1 s  t o ne: b ld s ,  

y e l l owish gray a r e  in the mi dd l e . 
Some me diu;:a b e ds p J n ch ou t .  

S and s t one , g r:-:.-;. t o  very pal e; 
o1·ange , very f in2 E C':l.j n ul ,  v e r y  thir; 
b edded . 

Sar1ds tone , :ne a l u Et g r ay a:_-1d �-; 2J.1 sl:t� l ) 
dark y c l l m·:· i sh o r· , v c: o: y  t 1 t: o  

f in e  grained , ve b 2 d d� � .  

Weathe r in g  makes the sand s t  lank 
sh a ly . Some s u r f ac e s  a r e  r u s t y  r e d . 

S an d s tone , pale y e l low i s h  b r own , V 8 r y  
f in e  to f in e  grai. c 1 ,:,d , n;2 .:..l i um b r: d cl e d , 

w i th l am J n a te d  ��h a  S3n cl s t ont:. c t r_.,n :.;.: �� 
b ed s . 
Some b e d s  a r e  p a l e  b rown . 

Sands tou c , "" ::.' �::1.-:i ::1� �;,r [i.y , � .. ,- e r y·· f i_ ne 
g r a ine d , t h i n  b c C.: d c• d . 
W e a t h e r e d  s u r f a c e s  are r u s cy t e J ,  
b ed s  J ook s i i a l  y .  

Qu a r t z i t j c  s a u d <; t on e , vur i co l \ ' t e d d a r k  
gr e e n i sh g r ay to p a l e  ye:l .1 ovli s h b r u'>m , 
very f i n e g r a hteci , med ium beaded . 
Ru s t y t e d  s u r f a c e s . 
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Th ickne s s  Cumul a t ive 
Me t e r s  Th i  :-, �:.:::..::;______.::;;:.:. . ...:..::..::...�-�-::_--=�:..:::...:.:;;.;_;;:_: . .::_ _____ . _____ ..:;;:_;::_�:.:;_;:::;._::_::_;:..::;; _____ --- --- --

1 4 9 / 3  0 . 40 8 . 9 3 

1 49 / 4  0 . 2 0 9 .  1 3  

1 4 8 / 1 l .  9 3  1 1 . 0 6 

1 4 8 / 2  1 . 0 9 1 2 . 1 5 

1 4 8 / 3  0 . 8 1  1 2 . 9 6 

1 4 7 0 . 9 6 1 3 . 9 2 

1 4 6 / b� 0 . 8 6 1 4 . 7 8  

1 4 6 / 2  0 .  7 3  1 5 . 5 1  

Sh a ly s i l t s tor.e , li gh t �� n· < ' :t U;h �; r il :' , 
med i um b ed d e d . 

We a thered  s u r f ac�  i s  d a rk ye l lowi sh 
o r an g e . 

Quar t z i  t i c  s ;:m d s  L one , d a rk g r c  .:'n i �;h 

gray , ve r y  f i� e  n c J , med i um b ed d e d . 

C o l o r  b e c ome s g radua l l y  b rown i sh a t  

t h e  t op o f  t h e  b e d . 

A l t e r n a t e  q u a r t z i t i c s a n cl s tor:.e and sh<c.d y 
s i l t s tone in Hh i c h  the c o n t a c t s  n .re 
grad a t i cm a  1 ,  li t gr e0n i sh g ;:- ay , v e  17 
f i ne g r a i ;1 e d , rr,e J ima b ed d e d . 

We a t he r e d  s u r f ace i s  d Q r k  y e l l owish 
o ran ge . S ome sh a ly s i l t s tone b e d s  
p in ch ou t ,  t h e y  a r e  b io t u r b a t e d . 

Quar t z i t i c  san d s tone , g r e e n i s h  g r a y  t o  

t gray , v e r y  f in e  t o  f ine g r 2 i n e d , 
me d ium b e d d e d . 

V e ry f in e  wavy l am i n a t ion s ins i d e  

t he b ed s . 

S and s t one , p a l e  y e  l ow i sh b rmm ,  f i a e  

t o  m e d i um g r a i ned , me d i um b ed d e d . 
I n t e r n a l f i n e  wavy l am i n a t i on s . F i n e  

f l a s c r b e d d in� the t w o  b e d s . Limo n i t i c 
we a t he r e d  s u r f ace . 

D o l om i t e , med i um g r ay , v e r y  t h in b ed de d ,  
g r a d e s  l a t e r a l l y i n t o  ve ry thin b ed d e d , 

ve r y  f in e  g r a i n e d  s an d s t one wh i ch i s  
d a r k  ye l l ow i si1  o r a n ge . 

FAULT 

S a n d s tone , 

w i th U L' 

l cn.Ji s r: g r :1 y , v c: r y  f l.IJI.' 
:· < :l nl: d , 1:1•:J ; ;  r J  y ::1 c� d i u m b t:.: ci d c· ci 

a 1  v e r y  '.� i 1 i :1 L n  L il i. n  ·�H.: ci �; 
a n d  l am ina t e d o:; l l a l y  s a n d s t one . 

L i gh t  g r e < : n l  s h  g r a y  b e d d ing p l a11 e s . 

S an d s tone , pn le b rown , ve ry f i n e  t o  
mcd i url g r a i n ul , v e r y  t h in t o  t h i n  

bedd e d .. I c un i L .i �  J ,:_un.i n t: i u n s  
a r e  1 e m . L l : L.: k .  
Fra c t ured a n d  j o i n t l�d .  



Th icku e s s  Cumu l a t ive 

1 4 6 / 3  0 .  1 5  1 5 . 6 6 

1 4 6 / 4  0 . 3 3 1 5 . 9 9  

1 4 6 / 5 1< 1 . 3 2  1 7 . 3 1 

1 4 6 / 6  1 .  30 1 8 . 6 1  

1 4 5 / 1  0 . 3 3  1 8 . 94 

1 4 5 / 2  1 . 00 1 9 . 9 4 

1 4 5 / 3  0 . 7 8 2 0 . 7 2 

145 / 4  0 . 9 1  2 1 . 6 3 

2.04 

A l t e r n a te v e ry t h in b ed d ed s a n d s tone and 
l ami na t ed s h a l e , p a l e  c l iv e , s a n d s t one 

i s  very f in e  t o  med ium graine d . 
20% Sh a le . 

S and s t one , g r ay i sh red , me d ium g r a in e d , 
ve r y  th in t o  thin b e d ded \o: i th f ine 

in t e rn a l sh a l e  l ami na e . 

Fr a c t u r e d  and j o i n t e d . 

Quar t z i t i c  s and s t one , l i gh t  g re en i sh 
gray to l i gh t g r ay , very f in e  t o  f i ne 
gra in e d ,  Tac s t l y th i n b e d d e d �;.;r i t h  

o c c a s i o n a l  me d ium an d v e r y  t h i n  b e d .s . 

S ome b ed s  a r e  c u r r en t lam in a t ed . S ome 
bed s a r e  lens s haped . 

Sand s t one , grayish r e d , ve ry f i ne t o  

f ine g r a i ne d , v e r y  th in t o  t h i n  b e d d e d , 

w i th two ho r i zon s of l a m j n at e d  s h a l e  

and sa nd s t on e 5 e m .  t h i ck e a ch b o t tom 
an d mi d d l e  of un i t .  
F l a s e r  b e d d i n g  in lamina t ed s h a l e at� 
s a n d s t one . C u r ren c lruain a t i ons in 

some b e d s . P lan o l i t e s on l ow e r  b e d d ing 

of s oc:1e b ed s . 

A l t e rn a t e  l am i na t e d s a n d s tone and th in l y  

l amina t ed sh a le , gr ayi s h r e d , f ine 

g r a ined . 

F l a s er b ed d  

S an d s t on e , p a l e  b rmv-n , f i n e  t o  med iuEl 
g r a in ed , v e r y  t h in b ed d e d . 
Cu r r e n t  l a rain a t e d . 

A l t e rn a t e  v e r y  t1 t i n  b e dded s < :md s to ne , 
f in e  g r a ined and lam inated sh a l e , 
gr a y i s h  r e d . 

10�;  Sha 1 e .  
C u r r en t lam i nat e d . 

A l t e r n a t e ve r y  th in b e d d e d  s a nd s tone , 
ve ry inc t o  f in e g r a i n ed and lami n a t e d  
sha le , g r a y i sh r e d . 

4Q;;; Sb ;.; \t . 
Flaser  b<, d d i n ;:; .  C u r re n t  l amin a t i o n s  

in sands tone beds . 



Thickne s s  Cumu l a t ive 

Un i t  Th i c kne 

1 4 4  0 . 8 1  

1 4 3 / 1 0 . 50 2 2 . 9 4  

1 4 3 / 2  0 . 3 8 2 3 . 32 

1 4 3 /  3 >� 0 . 8 1 2 4 . 1 3 

1 4 2 / 1  >'{ 0 . 6 6 2 4 . 7 9 

1 4 2 / 2 0 . 30 2 5 . 0 9 

1 4 1 / 1  0 . 6 6 25 . 7 5 

1 4 1 / 2  0 . 30 2 6 . 0 5 

1 4 1 / J  0 .  1 3  2 6 . 1 8 

2 0 5  

S .;m d s t one , b r own , v e r y  f i_rk t o  f i ne 
gra i ned , v e r y  t h i r, t o  t h in b e JJ c d . 
R i p p l e  ma :- k ed , l i g h t  g r ee n L , h  g r <J y  
bed d in g p l anes . 

Al t e rn a t e v e ry t h i n  b e d d e d  s a n d s t on e , 

ve ry f ine t o  f i ne g r a i ned and lamina ted 
sha le , gray i s h  r e d . 

1 0 %  Sh a l e . 

F l a s e r  be d d in g . 

S and s t one , g r a y i s h � e d , v e r y  f i ne t o  

f ine g r a in e d , v e r y  th in t o  t h in b e dded . 
Th i n  b ed s p inch ou t . 

S a n d s t o n e , g r ay i sh red , very f ine t o  

f ine g r a ined , mos t l y  ve r y  th in b edJed 
to l arrdna t ed w i t h  [ co;.; intt: r v en i. ng t h in 
b e d s  a t  t h e  b o t t om .  

Bot t om b e d s  a r e  b i o t u r b a t e d . P l an o l i t e s  

o n  l owe r b ed d i n g  p l a ne . C ur r ent l anli­
n a t ion s i n  s ome b e d s . 

S and s t one , g r e e n ish g r a y , v e r y  f ine t o  
f ine g r a i n ed , v e r y  t h i n  b e dd e d ; WEath e r e d  

s ur f a c e is d a rk g r ay . S ome o f  t h e  b e d s  
a r e  sha l y . 
M i c r o  c r o s s  b e d d in g  in s o me b ed s . 
B i o t u r b a t e d .  P l i t e s  on l ower 
b ed d in g p l an e . 

S a nd s t o n e , p a l e  g r e e n 1 s n ye l l ow ,  ve ry 
f in e g r a ined , ve r y t h i n  b e d de d . B o t tom 
of un i t  i s  p a l e  b r o\v11 san d y  s h ; : ll e . 
B i o t urb a t e d , bed d i n g i. s n o t  c l� a r . 

SMl�LL FAULT 

San d s t o ne , gr ay i s h  r e d , very f i n e  t a  
f i n e 2 r ;t i n t:c� , b i � 1  �) c� cJ d c c.l , 
Sand s t m:c b e d s  p i nch ou t .  

Sand s t one , g r a y i s h  r e d , very f ine t o 
f in e  g r a i n eJ , l amin a t ed t o  ve r y  t h i n 
b e d d t' d . 

San cl s t ou�, , g r u y L; h  red , v e r y  f i ne t o  
f i ne g r a i ne d ,  t h i n  b ed . 



Thickne s s  C ucm l a t lve 
Un i t  In Nc tc r s  Th i ckr: c s s  
------· ---· 

1 4 1 / 4  0 . 5 5 2 6 . 7 3 

0 . 2 2 2 6 . 9 5 

1 40 / 2  2 . 7 9 2 9 . 7 4 

1 3 9 0 . 9 4 3 0 . 6 8 

1 3 8 / 1  0 . 30 3 0 . 9 8  

1 3 8 / 2  0 . 4 5 J l  . 4 3  

1 3 8 / 3  l .  1 7  3 2 . 60 

2 0 6  

_________ D_e s c  r i.J?_!:_ i on ---------------

S an d s t one , ; r <J. y :i :; ll  r .::d ,  v e r y  f iH e  �- o 
f i ne g r a i n � d , v � r y  t h in b c d rl c d � i t h  
i n t e r v e n i n g  l amin a t e d  s h a l e . 

5% Sh a l e . 
F l a s e r  b e dd i n g . 5 em . th i c k  b e d i s  
b io t u r b a t e d  at t h e  b o t t om .  R i p p l e  
ma rks . C u r r e n c  l am i n a t ed . 

SMALL FAULT 

Qua r t z i t i c  s an d s t o n e , g r e e n i s h  g r a y , 
f i ne t o  med i ur.t g r· a i n e d , v e r: y  th i n  r o  
th i n  b e d d e d . 
R ip p le m a r k e d . F ice i n t e r n a l  l am i n a ­
t i o n s  in s an d s t o n e  b e d s  a r e  r e d d i sh 
in c o l o r . 

Al t e r n a t e  q u a r t z i t i c  s a nd s t on e  and 
sh a l y  s a n d s tone , g r e en i s h  g r ay , ve r y  
f i n e  t o  m e d ium g ra in ed , l amin a t e d  t o  
v e r y  t h i n  b ed d e d . 
Rip p l e  ma r ke d . S h a l y  s an d s t on e  b e d s  
a r e  f l a s c r e d . S o me b ed s  a r e  c u r r e n t  
lamin a t e d . P 1 ac.o l i  t e s  on l mv e r  
b ed d ing p l a n e: s . 

A l t e r n a t e  l am i n a t e d  s h a l e  a n d  v e r y  
t h i n  b e d d e d  s an d s tone and sh a l y  
s an d s t one , f in e  t o  med ium g r a in e d , 
g r e e n i sh g r a y . 
Cur r en t  l a m i n a t e d . 

Sh a l e  and s h a l y  s a n d s t one , d ar k  
g r e e n i sh g r ay , v e ry f i n e t o  f ine 
g r a i n � d , l a m i n a t e d . 
5 0 %  S h ;J ] f' .  
F l as e r  b e d d i n g . 

Lami n a t ed sh a l e and s h a J y  s a n d s t on e , 
d us ky y e l l  OI·J VJ i t: l t  :; g r e e- n i s h  l i n ;.; c: , 
very f i ne l o  i: in e  g r a i n e d . 

50/� Sh <l l e  . 
F l a s e r  b e d d ing . 

A l tc r � a t e  J a m i nn l c d g r a y i sh r e d  s h a l e  
.:-Hl d g r c �.., : n i s  1 1  � � r a y  ::J 1 a J y s .:- i n  cl s t u Il l �  , 
f i n  e l u m ul i L' m g r a i n '-'  d , '" i. t l J  v e r y L h i  n 
b e cl ci c d , g no en i sb g ray g l a u c on i t i c s an d ­
s t o n e  a l t l w  b o t  t om .  
LIOI� S i t < ·  li.' . 
F las e r  b l'd d i n r_ .  



Th i ckne s s  C umul R t ive 
un i t  I n  l'-ie t e r s  Th ickn e s s  

1 3 8 / 4  1 .  1 2  3 J . 7 2  

3 . 45 3 7 . 1 7 

1 36 / 1  3 8 . 1 1 

1 3 6 / 2 >'< 1 .  6 2  3 9 . 7 3 

1 3 6 / 3  0 . 6 3  40 . 3 6 

1 3 5 / 1  0 . 4 6  40 . 8 2 

1 3 5 / 2  0 . 2 8 4 J . 1 0 

A l t e r rw t r  lmnini1 t e d , �� h �1 l c  and s l u ly 

s an d s t c• ne , me d i um y e l l mv i s h  b r own t u  

p a l e  b r ow1-:. , f i n e  

F l o s e r b e d d in g . 

s u r f a c e . 

to mc d i u� g r a i n e d . 

L imord t i c  we a t h e r e d  

A l t e r n a t e  q ua r t z i t i c  s an d s t on e and 

s h a l y  s and s t one , g r e e n i s h  g r ay t o  

d a r k  g r ee n i sh g r a y , f in e  t o  m e d i um 

gra i n ed , w i t h  p u r e  len s e s o f  c o a r s e  

g ra ine d s and s tone i n  th e m i d d le o f 
un i t ;  mo s t ly v e r y  t h i n  b P d d e d  w i th 
o c c a s i on a l  ] ;_nni n a t ed onC: th in b ed s . 
R i p p l e  mar k e d . S h a l y s a nd s tone i s  

f las ere d . P l ano l i te s  o n  lowe r b e d d in g 

p l ane o f  s ome b e d s . 

S a n d s tone , p a l e r e d , ve r y  f ine to f ine 
gr a i ned , mo s t ly t h in b e dd e d w i t h  

o c c a s iona l v e r y  t n i n  h e d s  an d o n e  
med ium b e d  a t  t h e  t o p ; l i gh t g re en i sh 

gray upp e r  an d l ow e r  b ed d i n g  p l ane s . 

Sand s r or e , g r ay i sh r e d , v e r y  f ine t o  

f ine g r a in ·2 d , v e ry th i n  b e d d e d  w i th 

g r eenish � r ay lami n a t ed s h a l e  b e tw e e n  

b e d s , 
� i �p l 2  ma rk0d ; c u r r � n t  l am i n a t e d . 
P l an o l i te s  on l mv e r  b ed d i n g p l a n e o f  

s ome b ed s . 
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Sh a ly s an d s tone , g r ay i s h  r e d , v e r y  f in e  

t o  f in e  g r a i n ed , mo s t l y lamina t e d  w i th 

s ome v e r y  th in b e d s  an d d a rk g r e en i s h 
gray b ed d in g  p l a n e s . Sh a l e s  in c r e as e s  

t owar d s t h e  t o p . 

S an d s t on e , g r e e n i sh g r a y , mos t ly m e d ium 

g r a i nc, d \·.' i t h o c c"J s i on a 1  c o a r s e  and f i ne 
g r a l n c· d L e d s , l am i. na t c· ::l . 

5 %  S h a l e . 

Sha ly s an d s t o n e , g r e en i s h g r ay , f i ne t o  

med ium g r a in e d  mo s t ly t h i n , w i t h  
oc c a s j o na l v l� r y  t h j n  b c.- d s .  

Un i t  l c o k s  b i o L u r b ; , t L· d . 



Th ickn e s s  Cum ul a t ive 

Un i t  lh ic.:kne 

1 3 5 / 3  0 . 3 8 4 1 . 4 8 

1 35 / 4  1 . 1 4 4 2 . 6 2 

1 34 1 .  1 2  4 3 . 7 4 

1 3 3 0 . 4 1 4 4 . 1 5 

1 3 2  0 . 2 5  4 4 . 4 0 

1 3 1 / F  0 . 2 0 

1 3 1 / 2  0 . 3 5 

1.08 

i on 

A l t e rn a t e  l ami n at ed sh ale and ve ry t h i n  
t o  l am i na t ed sa nds tonP , v e ry f i n e  to  
f in e g r a i ne d , g r e e n i s h g r il y  t o  dark 
g r e en i s h  g r a y . 

5 0 �{ Sha l e . 

F l a s e r  b ed d i n g . S ome s ands t o ne b e d s  
are l e n se s . B e d s  a r e  mos t l y l am in a t e d . 

San d s t o n e  a n d  s h a l y s and s t one g r e e n i sh 

g r ay , f i ne g r a i ned w i t h  a c o a r s e  g r a i ned 
san d s t one h o r i z o n 1 5  em . t h i ck in the 

midd le of un i t , mo s t l y v e ry t h i n b e d d e d  

wi th o c ca s io n a l t h i n  b e d s . 
Rip p l e  ma rked . _!:�l��CJ.:li t e s  m, low e r  

b ed d in g p l ane o f  s o�e b e d 3 . 

S an d s tone and s h a ly s an d s t on e , p a l e 

b r own ,  f in e g r a i ned tt i n t o  med ium 
b edd e d . 

The wh ole un i t  i s  b i o t urb a t e d  and made 
up of t r an s p o r t e d  burrow c a s t s  wh ich 
are mo r e  ab un d a n t  in some l e ve l s . 

( S im i l a r  t o  OR 7 0 , )  

Qu a r t z i t i c s ands tone , g r e en i sh gray , 

very f ine t o  f i ne g r a i n e d , very t h i n  

t o  th in b ed d e d . 
Co a r s e  g ra in e d  g l aucon i t ic lens es 

a t  th e o f  un i t .  

Sandy s h a le , p a l e o l ive , ve ry f in e  
gr a in ed , l ami na t ed ,  wea t h e r e d  s u r f a  

i s  g r Gy ish o r.-:m g e . 
S l i g h t l y  b i o t u r b a t e d . 

A l t e r n ate lar:1 i n a t e:cl h n l c' and V ;.;  L h i t l  
t o  l amina t e d , v e ry i n e c o  f i n e  g r a in e d  

s an d s tone , g r a y i s h  r e d . 
F las t::r b c· d d  i :1  Dc d �' iJ r e  mo s t l y  

lam i na t e d . 

S an d s tone , g r ay i sh re d ,  ver y f ine t o  

f in e  g r a ined , v e r y  t h i n  b e d d e d  w i t h  
o c c a s i o n a l  l a mi n a t L� d  b e d s . 

X i p p le nu r kv d ;  fl ! : , Jw l i tc· s  on lu•..;\:: r 

bedd i :l ij  p J  i l i l (: • 



Tili c kne s s C umu l at ive 
t In He!: e s s  

1 30 0 . 5 0 4 5 . 45 

1 2 9 / 1 >', 0 . 1 8  45 . 6 3 

1 2 9 / 2 -J: 0 .  2 3  4 5 . 86 

1 29 / 3 0 . 1 5 46 . 0 1 

1 2 9 / 4 0 . 9 1  4 6 . 9 2 

1 2 8 / l l .  2 7  4 8 . 1 9  

1 2 8 / 2 0 . 6 8 4 8 . 8 7 

1 2 7 / l i: 1 .  0 4  4 9 . 9 1  

i on 

A l t e rn a t e q uo r t z i t :i. c  s and s t o ne and 

s i l t y  s and s t o ne , p � l e o l i vo , f i � e  to 
c o ar s e g r a i n e d , lam i n a t e d  t o  V<:: r y  t h i n 

b ed d e d . 

Limon i t i c b l o t ch e s  o n  sur face . 

S a nd s t o ne , wh i t e t o  pale g r e e n , c o a r s e  

t o  very c o a rs e g r a ined , t h i n b e d . 
Qu a r t z  grains a re r ou n d e d ; s l i gh t l y 

g l a u c on i t i c . 

Sand s t one , sh  r e d , c o a r s e  t o  v e r y  
c oa r s e  g r a in e d , me d i um b ed . 

Qua r t z  grains are r o u n d e d . 

S an ds t one , g r a y i sh r e d , f in e  t o  c o a r s e  
grained , ve ry t h i n  b e d de d . 

C u r r e n t l ami n a t e d . 

S an cl s t o n e , gray i s h r e d , f i n e gr a i ned 
wi t h  o c c a s i o n a l  b an d s  o f  g l aucon i t i c  
ve ry c oa r s e  san� s t o n e  a t  t h e  b o t t om ,  

med i um b e d d e d . 

C u r r e n t  l am i n a t e d  a t  t h e  t o p .  
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A l t e rna t e  very t h i n b e d ded g r ay i sh r e d , 
f ine gra in e d s an d s t on e  and lami n a t e d  

d a r k  g r e e n i s h g ray sl 18 le . O c ca s i on a l  
me d i um so.nd s t one lens e s . 
Lamina ted sh a l e  and s an d s t one a r e 

f l as e r e d ; c u r r en t lamin a t e d . Mic r o  

c r o s s  b e d d in g  i n  s an d s t o ne l e n s e s . 

V e r t i ca l  w o r m  b ur r ows i n  a 3 em . t h i c k  
sand s tone b ed in the midd l e . 

S a n d s t o ne , p a le b r ow n , v e r y f i�c t o  f i n � 
g ra i n e d , w i t h  o c c a s i on a l  c o a r s e g r a i n e d  

l en s e s ; mo s t  b e d s  a r e  ] am i n a t e d  >v: i t h 

oc c a s j o n a l  v c r v  th i n  b c·d a nd t 1.·J O t h i n  

b e d s  a t  tl 1c" o t t  
Lamin a t e d  
f l a s er c d . 

s a nd s t o ne and sha l e  
C u r r en t  l am i n a t e d ; 

a r e  

a u c on i t i c  

san d s tone h a s  s a l t � n d  p e p p e r  t e x t u r e . 

V e r t i c a l  wo rm b u r : uws in s o me c o a r s e  
g r a i n ed s nn J :� t nne 1 · n s c:s . 

Al t e rna t e  q u a r t z i t i c  s and s t one and sha 1 y  
sand s t one , g n· r· n i s b g r a y  t o  l i ght g r ay , 
v e r y  f i nr· to  me d .i um  gr n i ncd , v e r y  th in 

t o  th i n  b c:d ckd ; c o n r ::; r> g r a i ned s<1nd s t 01W 
J cn s f� s  a n .· s ] i gh t  2. UC0!1 i t  ic .. 



Un i t  

1 2 7 / 2  

1 2 7 / 3 '�� 

1 2 7 / 4 

1 2 7 / 5 '� 

1 2 7 / 6  

1 2 7 / 7  

Th i c kne s s  Cumu l a t iv e  
In Me t e r s  Th i c kn e s s  

0 . 3 8 50 . 2 9 

0 . 1 5 5 0 . 4 4 

2 . 2 2 5 2 . 6 6 

0 . 05 5 2 . 7 1  

0 . 6 1 5 3 . 3 2 

3 . 1 2 5 6 . 4 4 

2 10  

Des c r �.I:t.;.;.· .:....i.;.;.o.c...
n 

____ ,. ____ _ 

Th e r e  a n:> ab o u t  1 0  hor i z on s o f  
3 t o  5 em . th i ck e a ch . S h a l y  s ands t o ne 
is f las e r e d . 

Sha ly s and s t one , p a l e  g r mvn w i t h a 
g r e e n i sh g r a y  t i n g e , f i ne t o  me d i u �  
g r a i n e d , med iu� bedded . 

Loo ks f las L' red . 

Quar t z i t i c s a n d s t one , g r e e n i s h  g r a y , 

med i um t o  c o a r s e  , v e ry thin 
b ed d e d , \v i th in t e c.ren ing s h a l y  s <:m d s t one . 
S h a l y  s an d s l cae i s  f la s e r e d . S a .l t 
and p ep p e r t e x t u r e  i n  s a n d s tone d u e  t o  
the p r e s e n c e  o f  g l a u c on i t e . San ds t one 
b e d s  th in and t h i cke n . Ver t i cal w o rm 
b u r r ows i n  s ome b eds . 

S h a l y  s and s t on e , s h  gray , wi t h  
l amina t e d  p a l e  brmm s ha le a t  t h e 
b o t t om ,  f ine w i t h  c o a r s e  g r a i n e d  
s an d s t o ne po cke t s a t  t h e  t o p  a n d  b o t t om 
o f  u n i t .  
Un i t  l ike one mass ive b e d . 

b i o t u rb a t e d . Fl a s e r  
�.> orne h 0 r i z o n s . 

S a n d s t on e , red , c o ar s e g r a ine d , 
ve r y  t h in b e d d e d , \v i t h o c c a s ion a l  
i n t e r v e n i n g  l am i n a t e d  s h a le , un i t  i s  
h e ma t i t i c . 
Bed thin s and t h i ckens ; quar t z  g r a i n s  
are roun d e d .  

A l t e r n a t e , ve ry t h i n  b e d d e d , v� r y  f i ne 

to med ium g r a ined g r c·en i s h  g r ay s a:·� d ­
s to n e  a n d  p a le b rovm l ami n a t e d  shale . 
Rip p l e  ma rke d ; cur r en t lamina t e d . 
Flaser b e d d i n g in s ome h o r i zons . 

S an d D t o ne , g r e e n i s h  g r ay , f ine t o  
med i um g r a ined , ve r y  thin b e d d e d  w i t h  
i n t e rv e n i n g pa l e  l.l r m,·n l amin a t e d  s h a l e  

and sha ly s and s t one . G l�ucon i t i c  
s an d H t o n e  has  s a l t and p e p p e r t e xt u r e . 
Ripp le rna rl::.c d , r o  c r o �) �; --bt'dcl  
Sha le and sha ly s.1 tl<1 s t one ;.H t': 1 lacc: L: r e d . 

One sand s t one h o r i z on h a s  ve r U  ca l 
\·Jorm b u r r ow s . 



Th i c k n e s s  Cumulat ivt: 

t I n  Me ters ckne s s  

1 2 7 / 8 1 .  3 7  5 7 . 81 

1 27 / 9  0 . 1 5  5 7 . 96 

1 2 7 /1 0  0 . 4 5 58 . 4 1 

1 26 *  0 . 5 6 5 8 . 9 7 

1 2 5 * 0 . 4 6 5 9 . 43 

1 2 4 1 .  9 8  6 1 . 4 1 

1 2 3 / 1 1� 0 . 3 8 6 1 . 7 9 

1 23 / 2  0 . 1 5  6 1 . 9 4 

2 1 1  

A l t e rnn t e  l n m i na t e d s h R ] e  a n d  s n nd s t o n c , 

v e r y  f i n e  to m ed i u m  g r a i n e d , p o l e  b r· c'1·:n : 
med i um g r a i n e d  g Lw c o n i  t i c  s a nd s  t o ne 
ab und a n t  a t  the b o t tom . 

S a nd s t o n e  b u ci s  a r c  cu r re n t lam ina t ed . 

Sh a l e , g r a y i s h  r e d , t h i n ly l amina t ed . 

A l t e rn a t e , v e r y  t h i n  b ed d e d f i ne t o  
med ium n e d  g la u c o n i t i c  s a nd s t on e ,  

p a l e  b r oun , and d a r k  g n: en i s h gray l ami­

na t ed s h a l e . 

S a n d s t o ne is c u � r cn t  l a m i na t ed . 

D o lom i t i c  oo l i t e s , gra y i sh o r a n g e , 

rned i um b ed , �.; i t h  g r a y i sh r c.'d b l o tc h e s ; 

b o t t om 1 5  em . a r e  f er r u g inou s oo l i te s . 

C r o s s  b ed d ed . Un i t  i s  g l auc on i t i c . 

G l au con i t i c  s and t o ne , g r a y i s h  brown t o 

green i sh b l a c k , med i u m  g r a i n ed , v e r y  

t h in b e d d ed . 

Cur r ent lamin a t ed ;  gl au c on i t e  i s  v e r y  

a b u n d a n t . 

FAU LT 

Alte rna te lamina ted , gray ish r e d s h a l e  

a n d  v e r y  th i n b ed d e d , v e r y  f in e  t o  f i ne 

g r a i n e d , g re e n i s h  gray s a nd s t o n e . S a nd ­

s t o n e b ec omes m o r e  g l a u c o n i t i c  towa r d s  

th e top . 

M i c r o  c r o s s - b e d d  i n  o p p o s i t e  d i r e c t i o n s  

cu r r en t  lam i n c:t t ed . S om e  ho r i z o ns a r e 
f la s ered . 

S a nely d o l om i t e ,  l i g h t g r <� y  w i th a g r ay i s h  
or a n g e  su r f a c e ,  v e ry f i n e  g r a i n ed , t h i n  
b e d d e d . 

P u r e  ;nh! s t. u n c· r. t r i nt� e r s  in d o  
s ligh t l y  g lau con i t L 

S a nd s t o n e , g r e e n i s h  H ra y , f in e  g r a i ned , 
ve r y  t h i n  b e d d e d '.-' i th g r a y i s h  r e d  t h i n l y 
l amina ted s h a l e .  



2 1 2  
Thickness C umu l a t i v e  

Un i t  I n  Me t e r s  Th i c kn Ps s  -- ------ --·--- --- --- _____ ___ _ .-_:::_:::..:.::.;:::.:::_::__ ______ ______ _ 

1 73 / 3 0 . 1 0  6 2 . 0 4 

1 2 3 / 4  0 . 3 3  6 2 . 3 7 

1 2 3 / 5 * 0 . 9 4 63 . 3 1 

1 2 2 1 .  2 3  6 4 . 5 1. 

1 2 1 / 1 0 .  L�O 6 4 . 9 4 

1 2 1 / 2 0 . 0 5 64 . 9 9 

1 2 1 / 3  0 . 2 3 6 5 . 2 2 

1 2 1 / 4 0 . 20 6 5 . 4 2 

1 2 0  1 . 1 6  6 6 . 5 8 

S a n d s tone , g r e en i s h g r a y  to l i gh t 

b r m-m i s h  g r ay , f i n e g r a i ned , th i n  b ed d ed . 
Cu r r e n t  l ;�m i na t ed w i th d .J rk a n J  l i�; l l t 

l a m i na e . 

S h a le , l i g h t o l i v e  g ra y , l :lm i n <-l t cd w i t h 

v e r y  t h in , v e r y  f i n e  t o  med ium gr a i n ed 

s a nd s t on e  s t r in g e rs . 

S a n d y  d o l omi t e , med i u m  gra y , very � n e  
g ra i n e d , v e r y  t h i n t o  m c c1 i um b ed d ed ; 
wea t h er ed su r f ace is g ra y i s h  o r a ng e . 
P u r e  s a nd s t o n e  s t r i n g e r s  w i t h m i c ro­

cres s - b ed d i n g . D o l om i t e  l ooks l2m i n s t e d  
a t  the b o t tom w 1 t h  a l i gh t o l i v e  g r a y  

s u r fac . 

A l t e r na t e  lam i n a t e d  s h a l e  a n d  v e r y  t h i n  

b ed d ed , v e r y  f i n e  t o  med i u m  g r a i n e d , 

g r ay i sh r ed s and s t one . Un i t  i s  mos t ly 

v e r y  t h i n  b ed d e d . 

S a nd s t o n e  b e d s  a r e  r i p p l e  ma r k e d , c u r r e n t  

l a m i na t e d  wi t h  mi c r o  c r o s s - b e d d ing . 

S an d s t on e , p a l e  r ed , very f i n e  g r a i ned , 

v e r y  th i n  to med i u m  b ed d ed wi th s o m e  
l a m i na t e d  b e ds at the t o p . 

Sand s t one , g r e en i s h g r a y , f i n e  t o  med ium 

g ra i ne d , very th i n  b ed . 

B e d  i s  lens s h a p e d  d i s a p p e a r s  i n  r a y i s h  

r ed s and s t o n e . Cur r e n t l amina ted a n d  

g lau c o n i t i c . 

S a n d s t o n e , g r a y i s h r e d , v e r y f i n e  t o  f i n e  
g r a i n e d , l a m i n a t e d  t o  v e r y  t h i n  bedded  
w i t h  i n t e r v e n i n g  s h a l e . 

1 0 % S h a l e .  

D o l om i t e ,  r. ed ium g r ay , v r y  f i n(· ,  t h i n  

b e d d E:d vd Lh d gray i s h o r a n;,� t· �; u r .  a c e . 

A l t e r n a t e  lami n a t e d  g r ay i s h r e d  s h a l e  

and v e r y t h i n b e d d e d  v e r y  f i ne t o  med ium 

gr a i ned l i  t g r e e n i E; J i  g r n y  sand s t on e , 
wi th g r N• n i s h g r ay h:d y s a nd t o ne: n t  

t h e� t o p . S P r'l P c; il nd c:. t one iJ n t • · 
g la u c on i t ic . 
!+0%  Sha l P 

on lowe r b ed d ing o [  s ome b e d s . 



1 1 9 / h '< 

1 1 9 / 2  

1 1 9 / 3  

1 1 9 / 1+ 

1 1 9 / 5·1< 

1 1 8 / 1> '< 

1 1 8 / 2 * 

Thickne s s  C um u l a t ive 

Me t e r s  s 

1 . 1 8 6 7 . 7 6 

1 . 00 6 8 . 7 6 

1 .  83 7 0 . 5 9  

1. 5 7  7 2 . 1 6  

0 .  8 1  7 2 . 9 7 

O . JO 7 3 . 2 7 

0 . 8 1  7 4 . 0 8 

2 1 3  

S a nd y d o lom i t e , g r e e n i s h  g r a y , v e r y  f i n e 
g r n i ned , v e r y t h i n  bed d e d wi t h  o c c ;� s i on a l  

lam ina t ed sha le . Wea t he c- c d  su r f ace  i s  
g ray i sh or a ng e . 

Cu r r e n t  l a m in a t e d  �i th a l t e r na te sa nd ­
s t o n e  o n d  g l a u c o n i t e  lamina e . S and s t on e  

s t r i n g e r s  a r e  abundan t .  

A l t er n a t e  d o l om i t i c s a n d s t on e , v e r y  f in e  

g r a i n ed , v e r y  t h i n h e d d cd and l am i na ted 
sha l e , g r e e n i s h g r a y ;  s a nd s t o n e  i s  m o r e  

g l au c on i t i c  a t t h e  bo t t on .  

5 0 /�  S ha l e .  

Cur r e n t  l ami n a t ed . 

A l t e rna t e v e r y  t h i n  hedd E:cl , ve ry f i n e  

gr a i n ed s a nds to ne & n d  lam i na t e d sha l e :  

gr een ish g r a y  wi t h o c c a o� i ona l very th i n 

l imes tone b e d s \vh i c h a r e  dominan t  a t  t h e  

b o t t om .  

5 0 %  Sha le .  

F l as e r  b e dd i n g  i n  s ome h o r i z o n s . 

Al t e r n a t e  t h i n t o  v e r y  th i n  b ed d ed 

med ium l t g r ny , l imes t o n e  a nd lc1 m i ­

na t e d  g r e e n i s h  g r ay s l la l e . 

Tr i lob i t e  f r a gmen t s  in l i mes t o n e . 

Lam i na t ed med i um l i g h t  gray l im e s t o n e  and 

gr e e n i sh g r ay s h a l e  l.' i t h  oc c ns i onc:ll t h i n  

b ed d e d limes t on e . 
Tr i l o b i t e  f r a gm en t s  e s p e c i a l a t  t h e  

b o t t om . V e r y  f i n e  p la n o l i t e s . 

S a nd t o ne , pa l e  r ed , f i n e g r a i n e d  w i t h  

o cc .n s i o nn l  me d i u m  g r a .i n e d lau c lln i t i c 
s a nd s t o n e  l e ns e :> , v 0 r y  th i n  h e d d v d . 
Cu r r e n t  lam i. n a t c:d . S n l t  a:1d p e p p e r  

t ex t u r e  i n  Lm c cq ti t j c an ds t o n e .  
�1ud c r a c k s . 

A l t e r na t e  v e r y  t h i n  bcd d Pd , me d i um d a r k 

gray l i m e s t o n e  a nd lam i na t e d g r e e n i s h 

g ra y  s h a l e . 
\.Je o. t l te rc :d S t ! r f a ce i s  g r •.' C· n i h g r a y . 



Th icknes s  C um u l a t ive 

1 1 8/ 3>� 7 5 . 5 0 

1 1 8 / 4  0 . 1 5  75 . 6 5 

1 1 7  0 . 40 7 6 . 0 5 

1 1 6  0 . 3 3 76 . 3 8 

1 1 5  0 . 3 0 7 6 . 68 

1 1 4  I 1 * 0 . 3 0 7 6 . 9 8 

1 1 4 / 2 "' 0 . 4 5 8 7  , /< ]  

1 1 3  8 2 . 1 8 

2 )  i� 

i o n  

L ime s tone , Iac:.di um light g r ay , v e ry f ine , 

l amilw l c d  a l  t h e  b o t tom bl; c o m i r. g  th i n  
b e d d e d  a t  t h e  t o p  'w' i  t 1:  a gr n y i sh o r :mgl' 
wen t h e n ; d  s u 1 f ::: c c , l am i n a ted �; h a l ·2 i s  
f ou n d  a t  the b o t t o m .  

A 3 c:m . t h i c k h o r i zon f u l l o f  t r i lob i te 
f r a gmen t s and i n t r a c las t s  c l o s e  to 
b o t t om .  I n t r a c l a s t s  m i d d le o f  un i t .  

San d s t o n e  s t r in g e r s . C u r r e n t  l am i na t e d . 

Ver t i c a l  wo rm b u r r ows . 

S a n d s tone , g l au c on i t i c , s ha l y  g r e e n i sh 

gray , very f i ne g r a i ned , t h i n  b ed . 

S and s t one , g r ay i sh red , very f ine t o  

f i ne g r a i ne d , very th i n  t o  t h i n  b ed d e d  

wi th o c c a s i on a l  laminated sha l e . 

1 5 % S h a l e . 

Ripp l e  ma rked , s ome b ed s  a r e  c u r r e n t 

l am i n a t e d . 

Lam i n a t e d  sh a l e  a n d  s an d s ton e , very f i ne 

g r a i ned , d a rk g r e en i s h g r ay . 

F l a s e r  b e d d  

Quar t z i t ic s and s t one , g r a y i sh o r a n g e  

p i n k  t o  wh i t i s h , ve r y  f i n e  g r a i rwd , 

t h i n  b ed d e d .  

F i ne: i n te r n a l  glaucon i t i c  l anina.c' . 
J o i n ted . 

Do l omi te , m e a 1 u m  d a rk g r ay , v e r y  f i ne , 

very th i n  t o  t h in b e d d ed , wea t h e r e d  

s u r f ac e  i s  g r a y i s h  o r ange .  
Cur r e n t  l a m i na t ed . 

Sar".: :, t o n e , g r e e n it�h g r a y , v e ry f. ine t o  
f i ne , lami. na t u]  to v e r y  t h i n  
b e d d e d , wi t h  p a l e b r own s h a  L ed d i n g  
p l a n e s . 

Fine i n t e r n a l  g l a uco n i t i c  L:un.i n a t i o :1 

San d s tone , g r ;Jy i s h  r e d , v e r y  f i ne t o  
f i n e  g r a ined , v e r y t h in b e d d c· d  \-I i  th 
i n t e rvening l a m i nd t L'd  s b a l e . Gre(>ni s h  
g ray  g1  u c o n  i l j e o; zuH ls t mw i n  t l w  
midd l e  u J  u:1 i t . 
1 0 %  S h a l e .  
F l n s e r  be d cl i n 1; a t  l l te  l u p o f  un i t .  

Cur r e n t l amina. t u l . P l ano l i t e s on - � · --····"·---�---
l ower b e d d i n g p l ane o f  s ome b ed s . 



2 1 5  

Thi ckne s s  Cumu l a t ive 

t I n  He t e r  ----���-������-----------------" �-���c��.�-------------------

1 1 2  1 . 90 

1 1 1 0 . 2 3  

1 1 0 0 . 4 0 

1 0 9 / 1 *  0 . 35 

1 0 9 / 2  0 .  7 9  

1 0 9 / 3  0 . 3 0 

1 0 9  I !I 1 .  6 8  

1 0 9 / 5  0 . 60 

1 0 8 / 1  0 . 9 6 

8 4 . 0 8 

8 4 . 3 1 

8 4 . 7 1 

85 . 0 6  

8 5 . 8 5 

8 6 . 1 5 

8 7 . 8 3 

8 8 . 4 3 

89 . 3 9 

Al t e r n a t e  l runina t e d  shale an d v e r y  th in 
b ed d e d , ve r y f i n e  t o  f i n e  g r a i n e d  s an J ­

s t o n e ; g re e n i s h  g r ay , w i th o c c a s i on a l  

c a l c a r e o u s  s z n d s t one b e d s . 
3 5 %  S h a l e  

San d s t o n e  i s g l a u c on i t i c and c ur re n t  
lami n a te d . 

Sh & l e , g r a y i s h  r e d , l am i na t ed w i t h  two 

l am i n a t e d v e r y  f i ne g r a i n e d  s a n d s t one 

b ed s . 

Do l omi t e , med i um l i  t gray very f i ne , 

ve ry thin t o  t h i n  b e d d e d . 
Cur r en t  l a min a t e d  w i t h  d a r k  l am i na e . 

V e ry f ine g r a i ned s and s t on e  s t r in g e r s . 

D o l om i t i c  s an d s t one , g r e e n i sh g r a y , v e r y  

f ine gra i ne d , t h i n b ed d e d  w i t h  t w o  ve ry 

th i n  h o r i z ons o f  l ami n a t e d  s h a l e . 

San d s tone , g r a y i s h  red , very f i n e  t o  

f i n e  g r a i n e d , v e r y  t h i n  t o  t h i n  b e d d e d  
w i th lam i nat ed sh a l y s an d s t one a t  th e 
bot t om . 
R i p p l e  ma rked . 

Ca l c a r e o u s  s i l t s t on e , p a l e  y e l l owi s h 

o r ange , l amin a t e d t o  ve ry th in b ed d e d  
o c c a s i on a l  l ami n a t e d sh a le . 

Sand s t one , p a l e r e d  t o  g r a y i sh red , ve ry 

f in e  to fine gr a i n ed , thin b e d d e d  w i t h  

o c c a s i on a l  v e r y  t h i n  a n d  med i u m  b ed s . 
Gre e n i sh g r a y  b e d d i v g  p la n e s . 

S a nd s t on e , p a le grown t o  g r a y i s h r e d , 
ve ry f i ne t o  f i ne g r a i n ed , v e r y  t h i n  to 
th i n b e d d e d . 
Curre n t  I a rn i n a t�d w i t h  f i n e  � l a u cu n i t i c  
l aminae ; g r e e n i s h g r a y  wea the r �c:· d  s u r L 1 c e . 

Al t e rn a t e , very t h i n b e dd e d , ve r y  f ine 
gr a i ne d s an d s  t one and l and n a  t l" d  s h a l e , 
gr e e n i sh g r a y  1.:i tb t h i n  s a n d s t o n e  b ed 
and s l w 1 y  ;m d s t urw a t.  t i l L'  h t t u m .  
Fl a s e r b e dd a t  t h e  t u p . i; i p p  l e  
ma r k s  i n  t b i n  s a n d s tone b e d . 



U n i t  

1 0 8 / 2  

1 0 7 / l  

1 0 7 / 2  

1 0 6  

1 0 5  

1 0 4  

1 0 3 / 1  

1 0 3 / 2  

1 0 3 / 3  

Thi ckn e s s  
I n  Me t e r s  

0 . 0 8  

0 . 6 6 

1 . 4 7 

0 . 8 4 

0 . 3 8 

0 . 8 6 

0 . 30 

0 . 0 5 

0 . 3 5 

0 . 0 5 

Cumu l a t ive 
Th i ·= kn e s s  

90 . 1 3 

9 � . 6 0 

9 2 . 8 2 

9 3 . 6 8 

9 3 . 9 8 

9 4 . 0 3 

9 4 . 3 8 

2 1 6 

D e s c r i n t i o n  

S i l t y s h a l e , p a l � b l ue g r e e n , l am in a t ed . 

S i_ l t y sh c1 l c , t; r ay i s h  r e d , l am ina t e d  "-'l t !1 
o c c a s i o n a l  t h in s an d s tone b ed s  b c c om i n [  
d om i n an t  a t  t h e  b o t t om .  

Al t e r n a t e  v ery t h in b e d d ed , v e r y  f ine t o  
f ine g r a i n e d  s an d s t one and lamina t e d  
s h a l e , g r a y i s h  r e d . 
1 0 %  S h a l e . 

Rip p l e  ma r k e d , P l ano l i t e s  on l mv e r  

b e d d i ng p l an <:o  o f  s ome b e d s . Hud c :- a ck s . 

Sh a ly s an d s t one , g ! e en i sh g r ay v e r y  f ine 
t o  f ine g r o. i n e d , l a mi n a t e d  w i t h  
o c c as i on a l  v e ry t h in s a n d s t on e  b ed s . 

C a l c a r e o u s  s and s t one , p a l e  r e d  t o  
b r own i sh , very f in e  t o  f in e  g r a ined , 
lam i n a t ed a t  t h e  b o t t om b e c oming t h i n  
b ed d e d  a t  t h e  t o p . 
Pure s and s t on e  s t r ingers . 

L am i n a t ed s h a l e  an d s an d s t on e , v e r y  f in e  
g r a i ne d , g r e e n i s h  g ray . S a nd s t o n e  i s  
g l a u c o n i t i c . 
F l a s e r  b ed d ing . 

Sand s t on e , p a l e  b r mm ,  v e r y  f i n e  t o  
f i n e  gr a i n e d , v e ry t h i n  b e d d e d . 
F i n e  i n t e r n a l  g l a u c on i t i c  l amina t i ons . 

Ripp le marks i n  one b e d . 

L am i n a t e d  s h a l e  and g l a u c on i t i c  sand­
s t one , v e r y  f i n e  g r a in e d , g r e e n i sh g r ay . 
20% S h a l e . 
F l a s c r  b e d d in g . 

Sands t o n e , g r a y i sh r e d , v e r y  f i n e  t o  
f i n e  g r a i n e d , l :l n. i rL:. t e d t u  'J •:_· r �.� t h i n  
b e d d e d . �e d i uu t o  c o a r s �  � r � i n e ci  s an d ­
s t o ne l e n s e s  ab ou t 2 em . t h i c k  a n d  20 

ern . long . 
C u r r e n t  lam i n a t e d . O c c a s i on a l  f l a s e r  
b e d d i n g . 

S a n d s t u n c__, �  p c1 l e  r � d , v e r y  l_ l n v  g r a i n t: d , 

ve r y  th i n  b e d . 

B e d  wed ge s u u t . 



lj n i t  

1 0 3 / 5  

1 0 3 / 6  

1 0 3 / 7  

1 0 3 / 8  

1 0 3 / 9  

1 0 3 / 1 0  

1 0 3 / 1 1  

1 0 3 / 1 2  

Th i ckne s s  C ur;w l a t ive 
i n  Me t e r s  Th i c k n e s s  

0 . 3 5 9 4 . 7 3 

0 . 2 0 9 4 . 9 8 

0 . 2 5 9 5 . 2 3  

0 . 2 0 9 5 . 113  

3 . 6 5  9 9 . 0 8 

0 . 1 0 9 9 . 1 8 

1 .  68 1 00 . 86 

0 .  8!, 1 0 1 . 7 0 

2 1 7  

D e s  c r j.::.r_t_�o-�----------- _ 

Sand s t one , g r a y i s h  r � d , ve ry f i ne t o  f ine 
g r a i ned , v e r y  th i n  lL ' ct d L' d  \v i th l m,1 in a t c d  
g r e en i sh g r a y  s h a l e  o t  t h <: t o p , a n d  s h :1 ly 
s an d s t on e  i n  t h e  �ld d l e . 

G l a u c on i t i c s and s t o n e , d a r k  g r e e n i sh g r a y , 
v e r y  f in'? to f in e  g c a ined , l ar;li n a ted \v i th 
o c c a s i on a l  v e r y  t h i n  b e d s  and g r ay i sh r ed 
shaly b e d d i n g  p l a ne s . 

S and s t o ne , g r a y i sh r e d , v e r y  f i n e  g r a i n e d , 
ve r y  thin b e d d e d  wi th o c c a s i o n a l  lamin a t e d  
gre e n i sh g r :J y  s h a l y  s and s !. on e . 

G l a u c o n i t i c  s ands t o ne , dark g r e e n i sh 
v e r y  f i ne t o  f i n e  g r a i n ed , l am i n a t � d  
gray i sh r e d  s h a l y  b e d d in g  p :anes . 
Cu r r e n t  l am i na t ed ,,· i t h  f i ne g l a u c on i t i c  
l am i n a e . B i g  f r a c tu r e , b e d s  d i s t o r t e d 
wi t h  d r a g  f o l d i n g  and b r e c c i a t i on . 

g Y •::l ' l 
� . .._.,_] ' 

\vi th 

Al t e r n a t e , g r e e n i sh b l ack s and s t o ne an d 
p a l e  b rown t o  g r a y i s h  r e d  s an d s t o ne , v e r y  
f i n e  t o  f in e  g r a i n e d  w i t h o c c a s i �n a l  
me d i um g r a i n e d  len s e s , v e r y  t h i n  b e d d e d  
wi th s ome l am i n a t e d b e d s . G r a y i s h  r e el 
sh a l y  b ed d i n g  p l an e s . 
C u r r e n t  l am i n a t e d , oi c r o  c r o s s -b ed d in g  
i n  o p p o s i t e d i r e c t i on s ; g l a u c o n i t e  i s  
o f t en c o n c e n t r a re d  i n  l e n s e s . S a l t  and 
p e p p e r  t ex t u r e  in s o me b e d s . 

S h a l e , g r e e n i s h  g r a y , l am i n a t e d  w i t h  
o c c a s i o n a l  lam t o  v e r y  th in b ed d e d , v e r y  
f i n e  g r a i n e d  s an d s t one . 
S a nd s t one L s  r i p p l e ma r k e d . Sh a le a t  
the t o p  i s  b u r r owed . 

G l a u c o n i t i c s an d s t one , cl a rk g r (;'- e n i s h  >; r a y , 
v e ry f i ll L' L o  m e d ·j , ; :-:! g r ,�l i n t-�cl , l c:�::: i rL-� t �� d  L u  
v e ry t h i n  b e d ck d  ·.-: i t h  1-; r a y i s h  r ui  s i l a l ;' 

b e d d i n g  p 1 am: s . Lami n a t e d s h :.t l e  a t  t h e  
t o p  and b o t tom o f  un i t . 
1 0 %  Sha l e . 
F i n e  in t e rn a l  g l a u c o n i t i c  l a m i n a e . 
l' l an o lL t c �;  a r e  n t) l lllci ;lll t i n  s o m e:  b e d �� .  

S al l Cl y  s h .:1 l e , g r c, crJ i s h  g r ay , v e r y  f i n c  t o  
f iu e  g r <: i n cd , } ; q n Ln a t c d w i t h  o c c .:.� s i o n a l  
v e r y  t h i n  s a nd s t o ne b e d s . 



Th i ckne s s  

1 0 3 / 1 3  1 . 09  1 0 2 . 79 

1 0 3 / 1 4  1 . 9 8  1 04 . 7 7 

1 0 2  1 .  8 8  1 0 6 . 6 5 

1 0 2 / 2  0 . 40 1 0 7 . 0 5 

1 0 1 / 1  0 . 30 1 0 7 . 3 5 

1 0 1 / 2 0 . 4 5  1 07 . 80 

1 0 1 / 3  1 .  3 7  1 0 9 . 1 7 

0 .  2 5  1 09 . 4 2 

A l t e r nn t e  land n n t c d  d a rk g n:: cn l s h  g r a y  

g l a u c o n i U c s a n d s  t u :1f' a n d  g r;1y i sh rt' d  
slw l y  S dlh' s  t o ,1 r.: , v e ry f i n c  g r a i ned '� i th 

h o r i z o n s . 

2 1 8  

g l au c oa i l i e  m<-' d l u r,, 
F i n e:: l n t <: n1 a l  

P l an o l i t L' S  

i t i c l ar11 i n a t i on s .  

p l une o f  s ome b ed s . 

Sand s t on e , d a rk g re e n i sh g r a y  very f i n e  
to f in e  gr a i ned , ve r y  t h in b ed d e d  

a l te rn a t i n g  '.v i t h l i gh t b r mvn i s h . l ami ­
n a t e d  sh a l e . 

P l ano l j t e s  on l o�er b ed d  p l ane o f  

s ome b e d s . 

A l t e r n & t e , l am i n a t e d s h a l e  g r e e n i s h g r ay 

and sh o r a n g e  ry t h i n  b ed d e d , 
ve r y  f ine g r a in ed s a n d s t o ne . 
50% Sh a l e . 

F i n e  i n t e rn a l  g l a u c on i t i c l amina t i o n s  

i s  s and s t one . P l a no l i t e s  i n  s ome b e d s . 

G l au c o n i t i c  s h a ly s an d s t o n e , g r e en i sh 

g r a y , v e r y  f i ne t o  f i n e  g r a i ne d , very 

thin to t h in b ed d e d . 
Wea t h e r e d  sur f a ce i s  g r ay i sh o r ange . 

Sha s and t on e , p a l e  b r own to re d d i s h , 

f in e t o  mf� d i u m  g r a i n e d , med ic;m b e d d ed 

wi t h  g r a y  g l au c o n i t i c  s and s t o ne 
l e ns e s . 

Sand s t on e ,  d a rk g r e en i sh g r ay , v e r y  f in e  

t o  f in e  e d  ve ry t h i n  b e dd e d  w i t h 
in t e rv e n i n g  l am in o. t c d  sh a l e . 
F l n s e r  b e dd i ng .  \..:c a lh e red s u r  J c e  i s  
g r ay i sh o r a nge . 

G l au c o n i t i c  s an d s t o ne , d a rk g r e e n i s h  
g r a y , ve r y  f i n e  t o  il� d ium r a i neJ , v e r y  
t h i n  b ccd , \.; L t h  i :-� t c r\'en i n h l n n t c :.i , 
grayish r e d  s a n el y  s h zl l  c .  
F l a s e r  b e d d i n g  i n  the m i d d l e .  S and s tone 
i s  c ur r ent l ar:li n a t e d  wi t h f ine t i c.  
lam i na e . 

Sandy  s h ; l ] , i; r <ly l ,:h  r e el  th i n l y  l n.m i n a t ed 
w i t h o c c a s i on l J � � i n a t e d , v e ry f i ne 
g r a i n e •J � l a u c o n ]  t i c  � and s t o n e . 



Th i c kn e s s  Cumula t ive 

1 0 1 / 5 0 . 0 5 1 09 . 4 7  

1 0 1 / 6 0 . 2 5 1 0 9 . 7 2 

1 0 1 / 7  0 . 7 6 1 1 0 . 4 8 

1 00 / 1  0 . 4 0 1 1 0 . 8 8 

1 0 0 / 2  1 . 4 7  11 2 .  3 5  

1 00 / 3  0 . 6 0 1 1 2 . 9 5 

1 0 0 / 4  1 . 8 3 1 1 4 . 7 8 

9 9  0 . 6 0 1 1 5 . 3 8 

9 8  0 . 8 6  1 1 6 . 2 4 

2 19 

D e scr i o n  ��--- -----------· -----

Qua r t z i t i c s a nd s t o n e , d a rl<. s h g • · , , v , 
ve r y  f ine g r a i n ed v e r y  th i n  b e d . 

Ru s t y wea t h e r e d  E u r f ace . 

S and y sh a l e , g ray i sh r e d , thin ly ] ami ·· 
nn t c d , v e r y  f ine g ra in e d . 

Sand y s h a l e , p a l e  ye l l ow i sh b r own ve r y  
f i n e  g r a i ne d , t h i n ly l aminz; t e d  \-li t h 

laminated s and s to n e  a t  the b o t t o m .  
Fl a s e r b e dd at th2 b o t t om .  i.Js a t h e rcd 
sur f a ce 1s sh o r an g e . 

A l t e rna t e sh a le a n d  s an d s t o ne very f i ne 
g r a i n ed , larr:in a  t e d , �; e d i uT:'l d a r k  g r ay . 
Gray i sh o r an g e  wea th e red s u r f 3 ce . 

G l a u c o n i t i c  sh a l y  s a n d s t one , p a l e  o l ive , 
very f i ne g r a i n e d , l ami na t ed , c o l o r  b e­
comes g r a y i s h  r ed t o p  2 5  em . 
Un i t  l o oks mas s iv e . G l a u c on i t i c  is 
conce nt r a t e d i n  l e ns e s at the t o p . 

Shaly s an d s t or� e , g r ay i, sh r e d , v e r y  f ill e: 
g r a in e d , l a min �' t ed 1.v i th d a r k  g n;; e n i::.h 

gr ay , g l auc o n i t i c  s a n d s t on e  l e n s e s , f i ne 
to me d ium n e d . 

G l a uc o n i t i c  s h a  s a n d s t one , l i gh t 

g r e e n i s h  g r a y , v e r y  f in e  n e d , lami-
n a t e d  \\li t h  o c c a s i o n a l  ve ry t h i n  b e J. s . 
P l an o l i t  o n  lowe r b ed d  o f  s ome b e d s . 

A l t e r n a t e l a min a t e d s h a l e  and very t h in 
b edde d ,  v e r y f i n e  g r a i n e d  s a n d s t o n e ; 
d u s ky ye 1 l ow . 
F l a s e r  b e dd Rus t y  wea t h e r e d  sur f a c e . 

Sh a �; l a u c o r, i  t ic a n d s  tcn:e �', r ay ; s l l r e el , 
f i n e  rh.:d , 1 n.:::l t  c o  r y  L f : j n 
bedd e d  wi th 3 t h i n  s a rH J s um e  b (�d iu t l : e  
m i d d l e . l n i t  i s  g r e e n i s h  and mo r e  g l au­
c on i t i c  a t  the b o t t om .  
Th i n  s and s t on e  has d a r k  ye 1 1 ovl i s h  o r a agc 
wea t h e red s u r f a c e . 



2 20 
Th ickn e s s  Cumul CJ t ivc 

Ne t e rs Th ickne s s  ---------- ---- --------------

9 7* 0 . 5 6  1 1 6 . 80 

9 6 / 1* 0 . 25 1 1 7 . 05 

9 5  0 . 9 6  l l 8 . 7 7 

9 4 / 1  0 . 35 1 1 9 . 1 2 

9 4 / 2  0 . 3 5 l l 9 . 4 7 

9 4 / 3  0 . 66 1 20 .  1 3  

9 3 / 1  1 .  2 7  1 2 1 . 4 0 

9 3 / 2  0 . 1 0 1 2 1 . 50 

S a nd s t on e , d u s ky y e l low ,  ve ry f i n e  t o  f in e  

g r ai n ed , th h1 b ed d e d a t  th e b o t  t om he­
com i ng v e ry t h i n  b ed d e d  a t  t h e  top wi th 
i n t e rvenin g l am i n a t e d  s h a l e . 
30% Sh a l e . 
F i n e  o n  lo·,v c r  be dd in g  p l a ne 
o f  s ome; b e d s . 

G l a u c on i t i c  s h a ly s a n d s t one , p a l e  
g r e e n i s h  y e l l ow , f i ne t o  1ne d iu m  g r a ined , 
lamina t ed w i t h very c o a r s e  g r a ined l e n s e s  
o f  qu a r t z  anc. h ema t i t e  s a t  th e 
t o p . 
Un i t  looks me d i um b ed d e d . D a r k  
o r an ge wea th e r e d  sur f a c e . 

l o'lvi s h  

S an d s tone ,  d u s ky y e Jlow , \' cry f i n e  t o  f ine 
gra ined , very th i n  b ed d e d  w i th i n t e rv e n i ng 
l ami n<J t ed shale . 
Curr e n t.  lar.l i n a te d ; ::..o oks f l a s ered . S ome 
beds a r e  b i o t u r b a ted and f u l l  o f  P l a no l i t e s . 

G l a u c on i t i c: s h a l y  s and s t one , p a l e  green i sh 
y e l l ow ,  f i ne to med iwn , lamin a t e d . 

G lauconi U c  sh a ly s ands tone , p a l e  b r ow11 ,  
f ine t o  me d i u m  , l aminated w i t h  
o c c a s i o n a l  v e r y  thin s and s t o n e  b ed s . 

S andy s h a l e , d u s ky ye l l ow , v e ry f i ne t o  
fine g r a i n e d , lamina t e d  t o  very th in 
b ed de d  with o c c as i on a l  lami n a t e d  s and­

s t one b e ds . 
D a r k  y e ::..lowish o r an g e  wea t h e r e d  s u r f a c e . 
Un i t  i s  s l i gh t ly g l a u c o n i t i c . 

Shaly s an d s t o n e ,  g l auconi t i  , d u s ky 
ye l l ow ,  v e r y  f ine to f i ne gr a i n ed ,  l ami­
nated to v e r y  th i n  b ed d ed . U n i t  is s andy 
shale a t  t h e  b o t t om .  

Dark 1 l uw i s h  o r u  
Lam i n a t e d  s an d y  s h a l e  
t h i c k b e d . 

vJLca c. h L· r c::d s u r f a c e . 
looks l i k e  one 

S ands tone , l i � 1 t  g r e en i sh gray , f i ne to 
co a r s e  g r a i ne d , thin b e d . 

Ro un d e d  q ud r t z  g r a i n s . 



Thi ckne s s  Cumu l a t ive 

Un i. t  In 

9 2 / 1  -� 3 . 30 

9 2 / 2 0 . 40 

9 2 / 3  1 .  2 2  

9 2 / 4  0 . 80 

9 2 / 5 4 . 2 2 

9 2 / 6  0 . 7 1  

9 2 / 7 0 . 6 0 

9 1 / 1  0 . 8 6 

9 1 / 2 0 . 1 5 

1 2 4 . 80 

1 2 5 . 2 0 

1 2 6 . 4 2 

1 2 7 . 2 2 

1 3 1 . 4 4 

1 3 2 . 1 5 

1 3 2 . 7 5 

1 3 3 . 6 1 

1 3 3 . 7 6 

S a n d s t o n e , c:u s ky y e l low t o  p a l e  b roml , 
ve ry f i n e  t o  f i ne g r ained , v e r y  th in t o  
me d i um b ed d e d . 

2 2 1  

Dark y e ] l ow i sh orange w e a t he r e d  s u r f a c e . 
F r a c t u r e d  and j o in ted . D i s s imina t ed 
m i ca . P l an�l i t e s  on l ow e r  b edd i ng p lan e  
o f  s ome b e d s . 

Sh a l e , l i gh t o l i v e  g r ay , t h in ly l amin a t ed 
w i t h  v e ry f i n e  g r ained l amina t e d s ands tone 
a t  t h e  b o t t om .  
U n i t  l o oks b i o t urb a ted . Rus t y  wea th e r e d  
sur f a c e . 

S h a ly s an d s t one , d u s ky y e l l m.: f i r.e 
gra i ned , v e r y  t h i n  t o  thin b ed d e d . 
S li gh t l y  g l au c on i t i c . Un i t  l o oks 
b io t urb a t e d . Rus t y  wea the r ed s ur f ace . 

S andy sh a le , l i gh t  o l ive g r ay , lamin a t e d , 
w i t h  o c c a s i on a l  v e r y  t h i n  b e d d e d , v e r y  
f in e grai n ed s and s t o ne . 
Rus t y  wea t h e r e d  s u r f a c e . 

Sand s t one and sh a ly sand s t o n e , l igh t 
o l ive gray , v e ry f i ne t o  f ine gr a ined , 
ve ry thin t o  th in b ed de d . 
Many b ed s  look b i o t u r b a t e d . Some b ed s  
are s l i gh t ly g la u c o n i t i c . Rus we a th c :·ed 
sur f a ce . F r a c tured and j o i n ted . 

G l au c on i t i c  s h a l y  s an d s  t om:: , l i gh t  
gray , very f i n e  cd , v e ry th in to th in 
b ed de d . 
Looks l i ke one t h i c k b e d . Ru s t y v:e a t h er e d  
s u r f ac e . 

Sand s t o n e , p a le y e l l owish b r own , v e r y  f in e  
n e d , l amin a t e d  l o  v e r y  thin  b edded . 

Fine i n t e r n a l  g L. l u c cm i t i c  l ilm i n a e . 

Al t e r n a t e  l ami n a t e d s h a l e  and s and s tone , 
very fine gr a in e d , g r ay i s h  r e d ; 
o c c a s i o n a l  v e ry t h i n  b edd e d s and s t o ne . 

Sh a l e , green i sh g r a y , t h i n l y  l am in a t e d  
wi th s ome ve ry t h in h edded s i l t y  sh a l e .  



Th icknes s Cumu l a t i ve 

9 1 / 3  0 . 20 1 3 3 . 96 

9 1 / 4 0 . 1 5 

9 1 / 5 0 . 08 1 34 . 1 9 

9 1 / 6 0 . 45 1 3 4 . 6 2 

9 1 / 7 0 . 20 1 3 4 . 82 

9 1 / 8  1 . 50 1 3 6 . 3 2 

90* 7 . 3 6  1 43 . 6 8 

89 l .  50 14 5 . 1 8 

8 8* 8 . 1 2 153 . 30 

8 7 / 1  4 . 82 1 5 8 . 1 2 

S and s t o n e , du s�y , ve r y  f ine 
grained , very th in  b � d d e d  w i th in t e r­
vening l amin a t e d  sha l e . 
10% Sh a le 
Cur r e n t  lamina t e d . 

Sha le , g r e en i sh g r ay , thi nly lamina t ed . 
Flakey and f r i ab le .  

S i l t s tone , gr een i sh gray , very thin 
b ed d e d  with 2 em . thick h o r i z on o f  
shale . 
Ru s ty weathered s u r f ace . 

Sh a le , med ium b lu:Lsh g r a y , th i n ly 
lamin a t e d  w i t h  a 3 em . th i c k  o f  s i l t ­
s t one i n  the middle . 
Flakey and f r i ab le . 

2 2 2  

S il sha le , l igh t o l iv e  gray , lamina ted . 
Un i t  looks thin b edded . 

Shale , grayish o live , t h i n ly lamina t ed 
with occ a s ional  l a�i na t e d  t o  ve ry t h in 
b ed ded s i l t s tone . 

Lime s tone , med ium g r ay , m i c r o c ry s t a l l i ne , 
th i c k  t o  v e ry th i c k  b ed d ed ; v e r y  p ale 
o r ange weathered sur fa c e . 
Hone ycomb vlea t.het·ing  due t o  r e p lacement 
b y  d o lomi te . I n t r ac las t s  a r e  abundan t . 
D e e p l y  weathered and p ar t ly c ov e r ed by  
over lying sh ale . 

Shal e ,  red , t h in l y  lamina t e d . 
Flakey and f r iable . 

Lime s tone , medJum g r ay , mic ro-c ry s t al. l ine , 
t h :i ck L o  v c  (y t h  i k h < : d cl c• d ; V t : r y  p a l  c 
o r an g e  �.-.·e a th e r e d  s u d  :.1 c e . 
Hone ycomb wea t h e r in g  d t 1e  to  par t i a l  
r e p l acement b y  do lomi t e . Deeply we a t h er ed 

and part i a l  c ov ered by ove r sha l e . 

S and s t on e , ve: ry f ine g r u i no:d v e r y  t h i n  

b (_·dded vJ i t. h  J n Uo nrc n i t t i; Li u i n�it c d  i • :d (: 
an d s i l t s L o11 c ; o t i g i o a l  c ed a r i s  ma r kul 
by dec>p weather ing c o l o r s  o f  d a r k  y e l low­
i s h  o ran ,�:;c to TTlOdi..! r a t e  y l; l low i sh b rovm . 

Not: ve ry w e l l  e x p o s ed . 



8 7 / 2  

8 7  i 3 

8 7 / 4  

8 5  

8 4 / 1  

84 / 2  

8 3 / 1 

8 3 / 2  

Th ickness Cumu l a t ive 
Me t a r s  s s  

0 . 6 2 1 5 8 . 7 4 

1 . 0 0  1 5 9 . 7 4 

0 . 2 5  1 5 9 . 9 9  

0 . 7 5 1 6 0 . 7 4 

0 . 6 6 1 6 1 . 40 

0 . 4 3 1 6 1 . 8 3 

0 . 0 5  1 6 1 . 8 8 

0 . 5 6  

0 .  30 1 6 2 . 7 4 

0 '  1 5  1 6 2 . 8 9 

Sands tone , p a l e  y e ]  lmvish b r o'>m , very 
f ine grained , very t h i n b e d d e d  V.'i th 
in t e rveni n g  l i ght o l i ve gray laminn t ed 
sha le . 
1 0 %  Sha le . 

2 2 3  

M i c a  fl akes c o u ld b e  r e c o gn i z ed i n  s an d ­
s t one . P l ano l i te s  a r e  abund an t .  

S a n d s tone , gray i sh r ed ,  v e r y  f ine t o  f i n e  

g r ained , v e r y  t h i n  b e d d e d  w i t h inter­
ven i n g l amin a t e d  s h a l e . 
1 0 % S hale 
San d s t one i s  cur r en t  lamina t e d . 

A l t e r n a t e , very t h i n  b e d d e d  ve ry f ine t o  

f in e  g r a i n e d , mod e r a t e  1 ov:ish b rovhl 
sands tone and d a r k  g r eenish g r a y , 
l am in a t e d  s h a l e . 
Sands tone b e d s  out . 

D o lom i t e , me d i G� g r ay , mic r o - c r y s t a l l ine , 
v e r y  t h in t o  t h in b e d d e d . 
Very p a l e  orange we a t h e r ed s u r f a ce . 
Hud c r acks ? 

S and y d o ] omi t e , d a rk gray , mi c r o ­
c r y s t a l l ine , ve ry thin b e d d e d . 

C u r r e n t  l amin a t e d  w i t h  d ar k  and 

lamin ae . 
t 

D o lomi te , s andy , med i um l i gh t  g r ay , ve r y  
f ine g r a i ned med ium b ed d ed w i t h f e w  thin 

b ed s . 

S h a l y  s i l t s t one , g r e enish J ray l a mi n a ted . 

Quar t z i t i c  s a nds ton e , g r a y i sh p i :1k t o  
p a le r e d , v e r y  f ine g r a i ned , l amin a t ed t o  
t h i n  b edd e d . 
Cur re n t  l am i n a t e d . T r i l o b i t e t r ci � � s  a t  
the b o t t om o f  u .1i t .  

S an d s t o ne , g r a y i sh r e d , very f ine g r a ined , 
very th in b e d d e d  w i t h  i n t e r v e n ing 

lamina t e d  sha l e .  
10% S h a l e .  
R i p p le ma r k e d . f la s e r  b e d d in g . 

S and s t o ne . pale red , v e r y  f i n e  g r a i n e d , 
th in b e d . 
C u r r e n t lamin a t e d . 



Thickn e s s  

t In He t e r s  

8 3 / 3  0 . 68 

8 2 / l  0 . 30 

8 2 / 2  0 . 20 

8 1  0 . 6 0 

80 0 . 3 8  

7 9 / 1* 0 . 4 5 

0 . 3 5 

7 8 / 1  0 . 1 5 

7 8 / 2  0 . 1 0 

7 8 / 3  0 . 20 

0 . 60 

1 6 3 . 5 7 

1 6 3 . 8 7 

1 64 . 0 7 

1 6 4 . 6 7 

1 6 5 . 0 5 

] 6 5 . 50 

1 65 . 8 5 

1 6 6 . 0 0 

1 6 6 . 1 0 

1 6 6 . 30 

1 6 6 . 9 0 
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Al t e rn a t e  very th in t o  t h i n  b e d de d  s and­
s t one nnd l amin a t e d  to ve r y  thin b ed d e d  
shaly s an d s t one , v e ry f i ne t o  f ine 
grained , g r a:1 :i sh red . 
C u r r en t  l am i na t ed , s ome i n t erna l laminae 
ar e sha l y . P l an o l i t e s  i n  s ome b ed s . 

S i l ty s h a l e , d a r k  greenish gray l amin a t e d . 
C a l c i te vE ins 1 mm . thi ck . 

S h a l e , d ar k  g r a y , t b i  l amina t e d , w i t h  

a v e ry th i n  d o l omi t e  b e d  a t  t h e  top . 

S a nd s t one , v e r y  p a le o r a n g e  t c  l i gh t  

o l ive g r ay , v e r y  f i ne • th in 
b ed d e d  a t  the b o t t o� t o  lami n a t e d  a t  
the t o p . 
Cu r r en t l amina t e d ; s l i gh g l a uc on i t i c . 

C a l c a re o u s  s h a l e , p a l e  o l iv e , l amin a t ed . 

S a n d s tone , v e r y  p a l e  o r an g e  a t  the t o p  
and pa l e r e d  a t  t h e  b o t t o m , v e r y  f ine 
grained , v e ry thin b ed de d . 
C u r r e n t  l am i n a t e d . 

D o l om i t e ,  p a l e  r e d , mi cro-c rys ta l l i n e , 
med ium bed . 
Cur r en t  l amin a t e d . F r a c t u r e d  an d 
j o in t e d  i n  s ome p l a ce s . 

A l t e rn a t e  l amin a t e d , sh a l e  a nd s an d s ton<-' , 
ve ry f ine g r a ined , g r ay i s h  r e d . 
L o o ks f l as c r ed . 

L imes tone , g r ay i sh o r ange , m i c r o ­
cry s t a l l in e , thin b ed . 
Hud c ra cks , cu r r en t  l amina t e d . 

Le-nni n a ted s h ,J l e an d sandy s h a le , g r ay L s h  
red , v e r y  f i ne g r <J. i n c d . 

F las e r  b edd i n g . 

Quar t z i t i c s a n d s t one , p a l e r e d  b e c om i n g  
l i gh te r  a t  t h e  t o p , very f i ne 

th in to me d j um b e d d e d . 



Thickness Cumul a t ive 

Un i t In He t c r s  Th i ckne s s  

7 7 / 2 1 . 7 8  1 6 8 . 6 � 

7 7 / 3  0 . 1 8 1 6 8 . 8 6 

7 7 / 4 0 . 9 9 1 69 . 85 

7 7 / 5  0 . 3 5 1 7 0 . 2 0 

7 7 / 6x 0 . 6 6 1 70 . 8 6 

7 7 / 7  0 . 7 6 1 7 1 .  6 2  

7 6 / 1  0 . 8 8 1 7 1 . 7 0 

7 6 / 2  0 . 0 8  1 7 1 . 7 8  

7 6 / 3  0 . 1 0 1 7 1 . 8 8 

7 6 I r+ 0 . 1 0  1 7 1 . 9 8  

2 2 5  

De s c r i)2t lon 

Sand s tone , gra y i sh red , ve ry f in e  g r a i ne d , 
tl1in t o  v e r y t h in h erl dcd with occ�si on u l  
lami n a t e d  s h a l y  s a n ds tone . 
R i p p le marks , c u r r e n t  lamin <1 t e d ;  f l n s e r  
b ed d ing . S ome b e d s  a re b i o t u r b a t ed . 
Th in s and s t o n e  b ed s  wedge o u t . 

S and s t on e , g r e e n i s h  g r ay , very f ine 
, very t h i n  b e d d e d  with i n t e r ­

ven i n g  l am ina t e d sha l e . 
10 % Sha l e  

S ands tone , g r ay i s h re d ,  v e r y  f i n e 
g r a i n e d , t h i n  b e d d e d . 
Cur r ent lamina ted ; m i c r o  c r o s s -b ed d ing . 

Sand s t on e , gray i s h r e d , ve r y  f in e 
very t h in b edded , c:i th in t e rven i n g  l <lm i ­
n a t e  s h a l e  and sh a ly sand s t on e . 
1 0 %  Sha l e . 
Fine m i cr o- c r o s s -b ed d i ng . Sand s t one 
s l i gh t l y g l a u c on i t i c . F l a s e r  b ed d in g . 

Quar t z i t i c  s a nds t on e , r ed , ve r y  
fine , very t h in b e d d ed w i th 
g r e en ish g r ay b e d d in p l anes . 
R i p p le ma r ked , s h a l y  i n t er na l  l amina ti ons 
l o o k  l i k e  c l as t s . 

S and s ton e , g r ay i sh r e d , ve ry f i ne 
ve r y  t h in to t h i n  b e d d e d . 
Mo s t  of the b ed s  are b i o t u r b a t e d  and f u l l  
o f  b u r r ow c a s t s  w i th d i s r u p t i on o bedd ing . 

B e d s  wh i ch a r e  n o t  b u r r owed mi i nd i -
c a t e  rap id depos i t i on .  

L amin ated very f i ne s and s t one and sh a l � , 
g r e e n i sh g r ay . 
F l a s e r  b ed d i ng . 

Shale , gre e n i s h g r a y , th i n l y  lamina ted . 
F r i ab le . 

S and s t one , g r a y i sh o r an g e , ve r y  f in e  
g r a i n ed , v e r y  t h i n  b e d d e d . 

S :J i1 d :; l ' J ; :•,' , r a y l �; h  b r m,'n V l' r y  1 inc 
ned , l a rrri L� a t c: d . 

S l i gh t ly g l a u c o n i  l i  c .  
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Thickne ss Cumul &tive 
Unit In Me t ers Th i c . .:..k:.::.n-"c-=s=-=s'-----------..::D....::e scr ipt i oE ___ _____ ______ _ 

7 5 / 1  0 . 2 5 1 7 2 . 2 3 

7 5 / 2  0 . 0 5  1 7 2 . 2 8 

7 5 / 3  0 . 0 5 1 7 2 . 3 3 

7 5 / 4  0 . 3 8 1 7 2 . 7 1 

7 4 / 1  1 . 6 2  1 7 4 . 3 3 

7 4 / 2  0 . 20 1 7 4 . 5 3 

7 4 / 3  0 . 0 8  1 7 4 . 6 1 

7 4 / 4  0 . 2 5  1 7 4 . 8 6 

7 4 / 5  1 .  5 7  1 7 6 . 4 3 

7 3  0 . 5 8 1 7 7 . 0 1  

Sandston e ,  g r ay ish r e d , very f ine gra ined , 
lami n ated t o  th i n  b e d d e d . 
Micro cros s -be d d i n g , cur r e n t  lamin a t e d . 

San d s t one , g r ay i s h  o rcm ge , v e r y  f j_nc 
grain e d , t h i n  b ed . 

Laminated , ver y  f in e  grained sa ndstone 
and s hale , (jrayisb red . 
30% Sh ale 
Flaser beddin g. 

San d stone , p a l e  red to ligh t bt own, very 
f ine g r ain e d , thin b e dded . 
Micro-cr os s-b e ddin g .  C u r r en t lamin ated 
with alter n ate l i gh t and d ark l aminae . 

Sand stone , p ale red t o  gray i sh red , ver y 
f i ne grained , very thin to t h i n  b e d d e d . 

Current lamin a t e d . P l an o lites on lower -------
bedding p lane of some beds .  Fractured 
and j ointed. 

Laminated , very fine g r a i n e d  s and stone 
and s h a l e , g r a y i s h  red . 
50% Shale. 
Flas er beddin g. 

Sands ton e , p ale b r c\\rn , very fine grain ed, 
very th in b ed d ed . 

Micro cros s-bedding , wavy internal 
laminae. 

Laminated , very fine grained sandstone 
and sh al e ,  gra y i s h  r e d .  
San d s t one b ed s  a r e  r i p p le mark e d , f las cr 
bed d ing. 

Sand ston e , gr ayish red , very f i ne g r ained, 
very th i n  b e d d ed \·.' i t h  o c c a s i on a l  t h i n  
b c J �; a l t c ni :; t i n [; \.J il h  l am .i n a t e d  s h a l e . 
50% S h a l e  

F lase r bed d in g  a t  the b ottom. S ome beds 
are d i o t u r b a t e d . H o r i z on t a l  and vertica l  
worm b u r rows . P l ano l i t es in s ome beds . 

S h '' J y �; i 1 t s t c n <� , p ."l 1 c o li v e , 1 and n .1 t c d • 

S l i gh t l y c o l c a r c u u s . 



Th i c kn e s s  

Uni t In  Me t er s  

72  1 . 1 6 

7 1 / 1  0 . 1 5 

7 1 / 2  0 . 2 5 

7 1 / 3 0 . 25 

7 1 / 4 0 . 20 

7 1 / 5 0 . 20 

7 1 / 6  1 .  2 1  

70 / 1  3 . 0 7 

70 / 2  0 . 60 

7 0 / 3  :': 0 . 2 0 

70 / 4  1 .  2 2  

6 9  1 .  0 6  

2 2 /  

Cumu l a t ive 
Th i ckne s s  ----------------

1 7 8 . 1 7 

1 7 8 . 3 2 

1 7 8 . 5 7  

1 7 8 . 8 2 

1 7 9 . 02 

1 7 9 . 2 2 

1 80 . 4 3 

1 8 3 . 50 

1 8 4 . 1 0 

1 8 5 . 5 2 

1 8 6 . 5 8 

S and s t on e , grayi s h  o r ange p ink , v e ry f in e  
g r a i n e d , t h i n  b e d d e d . 
Glaucon i t ic o r  ch l o r i t i c  .:l t t h e  b o t t om .  

Sh a l e , g r a y i sh o l ive , l am i n a t ed . 

S andy s h a l e , g r a y i sh red , v e ry f in e  

g r a i n e d , l a mi n a t e d . 
S ome l amin a e  a r e  g l aucoui t i c . 

C a l c ar e o u s  s i l t s t on e , p a l e  o l ive , very 
thin b e d d e d  at t h e  b o t t om b e c oming l ami­
n a t e d  at t he t op .  

Sh a l e , g r 2y i sh g r e en , laminat ed . 
F r  l ab l e .  

S i l t s t one , grayish g r een , l amina t e d  t o  
very thin b ed d e d . 
Un i t  looks l i k e  one me d i um bed . 

Shale , grayish gre en , t h i n l y  l amina t ed . 
F l akey and fr iable . 

D o l omi te , med i um d a rk g r a y , m i r c o ­
c r y s t a l l in e , v e ry t h in t o  t h i n  b ed d e d , 

v e ry p a l e  o r a n g e  wea t h e re d  sur f a c e . 
V e ry f ine g ra i ned s an d s t on e  s t r in g e r s  
a n d  l e n s e s  in d o l omi t e  b ed s . U n i t  i s  
par t l y cov e r e d . 

Shale , med i um d a rk g r a y , l am in a t ed t o  

v e r y  thin b ed d e d , wi th v e r y  thin d o l om i t e  
b ed s . 
Mud c r a cks in s ome d o lomi t e  b ed s . 

S an d s t on e , gray i sh o r an g e , very f in e  
gr a i ned , v e ry t h in b e d d e d . 
G r a y i sh b l o t ches on s u r f a c e . H a l i t e  
c a s t s . 

D o l omi t e , me d i um d a r k  g r a y  c r yp t o c r y s t a l ­
l ine , very t h i n  t o  th in b � d d e d  wi th l am i ­
n a t e d  sh a l e . 
20% Sh a le 
V e r y  f i ne g r a i n e d  s and s t one s t r i n g e r s . 

Qua r t· z i t i c  s �m d s t onc , y e l l v.v i s h 1-£ r < J Y  to 
pale o l i ve , v e r y f i n e g r a i n 0 d , th i n  [ 0  
wE d i um b c cl dc_, d . 
Fine in terna l i rre g ular l am inae . 
Slightly g L- l l l c on i  t i c . L i mon i t i c b l o t c h e s  
on s u r f a c e . 
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Th i c kn es s Cumul at ive 

Unl t In He t e r s __ 
T
_h_i_c

_
k
_

n_
e __ s_s_' ____ ______ D e s c r i p t ion 

68 / 1 *  1 . 1 6 1 8 7 . 7 4 

6 8 / 2  0 . 0 8 1 8 7 . 8 2 

6 7 / 1  0 . 0 8 1 8 7 . 9 0 

6 7 / 2  0 . 40 1 8 8 . 30 

6 6  1 . 5 2  1 89 . 82 

6 5 / 1  0 . 2 3 1 9 0 . 0 5 

6 5 / 2  0 . 1 0 1 90 . 1 5 

6 5 / 3  0 . 10 1 9 0 . 25 

6 5 / 4  0 . 0 8  1 90 . 3 3 

6 5 / 5  0 .  1 8  1 9 0 . 5 1 

S a n d s to ne , gray ish red , v e ry f in e  grai n ed , 
very t h i n  t o  t h i n  b e d d e d  wi t h  i n te r -
ven in g  lami n a t e d  s h a l e , f a n d  
f r i ab l e . 
40%  S h a l e  
Micro c r o s s -b edd i n g . P l mw l i  t e ::3  are 
ab un d an t  i n  s a nd s t o ne b ed s . S o me b e d s  
are b i o t u rb a t e d . 

S a nd s t one , p a le r e d , very f i n e  gr a i ned , 
t h i n  b e d . 
Gr e e n i s h  and r e dd i s h i n t e rn a l  lamina e . 

S i l t y  sh ale , g ra yi sh o r ange , l amin a t ed , 
w i t h  g r a y i s h  b ed d i n g  p l anes . 

S and s t o n e , gra y i sh r ed , v e ry f i ne g r a ined , 

ve ry t h i n  b e d d e d  w i t h  o c c a s i on a l  t h i n  b e d s  
and in t e rv en i ng l am in a t e d  sh ale . 
50% S h a l e  
F l a s e r  b ed d in g . S an d s t on e  h a s  a gr ay i sh 
r a n ge wea th e r ed s ur f a ce . 

Sand s t o ne , g r ayi sh red , v e r y  f i ne g ra i n ed ,  
t h i n  b edde d w i th o c cas iona l ve ry t h i n  and 
medium b e d s . 
Ripp le rr:a rk e d . Beds i n  the mi d d le a r e  
b i o t u rb a t ed . 

S ha l e , r e d , l am in a t ed w i t h v e ry 
t h i n  b e dde d } very f i ne g r a in ed s a nds t one 
at the top . 

S a nd s t o n e , l i gh t  b r c"m , v e ry f i n e  g r ained , 
th i n  b ed . 
Fine in t e rn a l wavy lamina t i ons ; ve s i cles , 
2 rom . in d i ame t e r . 

S h a l e , g r a y i s h  r e d , th inly l amin a t e d . 
Flakey . 

S an d s t o n e , 11 t b r own , v e r y  f i ne 
ve ry t h i n  b ed d e d . 
Curre n t  lamin a t e d  wi th d a r k  a n d  l i gh t 
lamin a e . 

S h a l e , gray i sh r e d , th in] l a m i n a t ed . 
fl akey n nd f r l J b l � . 



65 / 6  

6 4  

6 3  

6 2 / 1  

6 2 / 2  

6 1  

6 0  

5 9  

5 8 / H< 

5 8 / 2  

Thi ckne s s  C lliuula t i ve 

1 . 2 2 1 9 1 . 7 3 

0 . 9 6  1 9 2 . 6 9 

0 . 6 3 1 9 3 . 3 2 

0 . 30 1 9 3 . 6 2 

0 . 6 0 1 9 4 . 2 2  

0 . 9 1  1 9 5 . 1 3  

0 . 4 5 1 9 5 . 5 8 

0 . 7 1  1 9 6 . 2 9 

0 . 2 5 1 9 6 . 5 4 

0 . 4 1 1 9 6 . 9 5 

2 2 9  

S and s t one , grayish r e d , ve ry f ine g r ained , 
very th in bedded wi th i n t e rvening l ami­
nated sha l e . 
l1 0 %  Shale . 
Rip p l e  marked . Cur r en t  lemina tcd . 

S h a l e , grayish r e d , l amin a t e d . 
F l akey and f r i ab l e . 

Shal e ,  grayish o l ive , t h inly l amin a ted 
wi t h  laminated  very f ine  g r a i ned shaly 
sand s tone . 
6 0 %  Sha l e . 

C a lcareous s i l t s tone , grayish y e l low , 
very t h in t o  l aminated w i t h  3 em . t h i ck 
dark gray shale 

Sands t one , gray i sh red , very f ine grained , 
ve ry th in t o  thin b e dded w i th i n t e rv ening 
lami n a t ed shale . 
1 5 %  Shale 
Hud c racks . P l an o l i t e s on l ower bedding 
p l ane o f  s ome b e d s . 

Shale , grayish r e d , tla inly lamina t e d , 
wi th occas ion a l  very thin bedd ed ve ry 
fine grained sands t one . 

Sand s tone , gray i sh red , very f ine g r a i ned , 
very thin b ed d e d  w i th i n t ervening lami­
na t e d  sha l e . 
1 0% Shal e . 
F la s e r  b ed d  
Mud cracks . S and s t one s l i gh t l y  g l a u c on i t i c . 

Sands tone , l i ght b r mm , very f in e  :� r 2 ined , 
t h i n  bedde d , w i th b e dding p lan es . 
Cur rent l amina ted . P l anc l i  on lm·1er 

bedding p l ane o f  some b ed s . 

Sand s tone , d a r k  g r ayish reci , very f ine  

gr a i n ed , very thin b edded wi t h  o cc as i on a l  
l amin a t ed sha l e . 

1 0 % S ha l e 
F l a s e r  b ed d  P L:mo l i t in s ome b e d s . 

S and s t one , gray ish red , v e r y  f i ne g r ained , 
very thin t o  t h in b e d d e d , \l i t h  �:,rec.>nish 
gray b ed d ing p l anes . 
Ripple ma r ks . 



Th i .ckue s s  Cwnulat ive 
Un i t  I n  Me t e r s  Th i ckn e s s  

5 7 / 1  0 . 0 8  1 9 7 . 0 3 

5 7 / 2  0 . 2 5 1 9 7 . 2 8 

5 7 / 3 0 . 1 5 1 9 7 . 4 3 

5 7 / 4  0 . 3 5 1 9 7 . 7 8 

5 6  0 . 9 1 1 9 8 . 6 9 

5 5 / 1  0 . 0 8 1 9 8 . 7 7 

5 5 / 2  1 . 5 7 2 0 0 . 3 4 

5 5 / 3  0 . 6 0 2 0 0 . 9 4 

____ D_e_s_c_r !.1?_ t i:on 

S a n d s t o ne , g r ee ni sh g r ay t o  v e ry p a l e  
o r a n ge , v e r y  f i ne g 1· :1 i n e.d , t h in b e d . 

S an d s t one , d u s ky y e l l ow ,  v e ry f i ne 

g r c:li ned , v e r y t h in tw . cl cl e d  wi th 
occas ional  l ami n a t ed shale . 
5% S h a l e . 
S and s t one i s  g l an c01d t i c . 

S and s t on e , gre en i sh g r ay , very f i n e  

gra i n e d , v e r y  t h i n  b e d d e d  w i th int e r ­

v e n i n g  l amin ated s h a l e .  
5% S h a l e . 
S and s t o n e  i s  s l i gh t ly g l auconi t ic . 

S and s t o n e , green i sh g ra y , v e ry f i ne 
g r ain ed , very f in e  g r a i n e d , v e r y  t h i n  
b ed d e d  wi th l c:.:ni n a t e d  s h a l y  s an d s t on e  
a t  t h e  b o t t o m . 
Sand s t o n e  b e c omes m o r e  glaucon i t i c  
t owa rd s  b o t t om o f  un i t . 

2 30 

S a n d s t on e , gr ay i sh r e d , ve ry f i n e gra ined , 
very thin t o  t h i n  b edded  vJ i t h  o c cas i o n a l  
l amina t e d  s h a l e . 
Mud c r a cks in s ev e r a l  b e d s , greenish g r a y  
b ed d i n g  p l ane s . 

Sh a ly s and s t o n e , gree nish g r ay , v e ry f i n e  
g ra i ne J , lamina t ed . 
2 0 %  Shale . 
P l an o l i t e s  un de r s ome b ed s . 

S and s t one , g r ay i sh r e d , v e r y  f i ne g r a i n e d , 
v e r y  t h i n  b e d d e d  -v:i th o c c as i o n a l  l ami n a t e d  
shale . 
20% Shale 
Mud c r a c k s . P l ano l i t e s u n d e r s ome b ed s . 
Flaser  b e d d ing l ower 2 5  em . 

G l a ucon i t i c s a n d s t o n e , d a r k , � r e � ni s h  
gray , v e r y  f i ne g r a i ned v e r y  t h i n  b ed ded , 
w i t h  i n t e rver\ i ng laminated g r a y i s h  r ed 
s h a l e .  
2 5 %  S h a l e . 
Ri p p l e ma r ;� e d ; f l a s e r  b e d d i n g .  P Lm o l i t v s . 



Un i t  

5 4 / 1 *  

5 4 / 2  

5 3 / 1  

5 3 / 2  

5 2  

5 1  

s o �1; 

4 9  

4 8  

Th ickne s s  
I n  Me ters 

0 . 9 6  

0 . 2 3 

0 . 35 

0 . 7 9 

0 .  7 1  

3 . 0 2  

2 . 3 8 

2 . 5 7  

1 .  0 9  

Cum u l a tive 

Thickne ss 

2 0 1 . 9 0 

2 0 2 . 1 3 

2 0 2 . 4 8 

2 0 3 . 2 7 

2 0 3 . 9 8 

2 0 7 . 00 

209 . 3 8 

2 1 1 . 9 5 

2 1 3 . 0 4 

2 3 1  

S ands tone , grayish orange p ink , very f ine 
gr<d.ned , thin b eddC'd  w i th occasi onal very 
thin heds . 
Rip ple ma rke d ;  current laminated w i t h  
shale and g l auconit i c  intern al laminue . 

Glauconitic s and stone, greenish gray , v<:ry 
fine grained , very thin to  thin b edded . 
P lanoli_t e s  o n  lower bedding p l 2.ne o f  
s ome b ed s . G r ay i sh o r a n g e  weathered 
sur face . 

S and s t one , p <lle olive t o  o l ive g:ray , ve ry 
f ine g r a i n e d , lamina t e d  wi th occasi onal  
very t h in b e d s  and iut ervening lamina ted 
shale. 
1 0 %  Shale . 
Flas er b ed d ing . P l an o l i te s  on lower 
bed d in g  p lan e o f  s o�e beds . 

S ands tone , yel l owish g r ay , very f in e  
grained , ve ry t h i n  t o  t h i n  b edded w i th 
occasi onal laminat e d  shale . 
Uni t  i s  b i o turb a t ed p l ano] i te s  on lower 
bedd ing p lane . 

Sands t one , gray ish  red , very f j ne gra in e d , 
very thi n  t o  th i n  bedded, some b e d s  a r e  
shaly . 
Mud c r acks ; curren t l amina t ed 'coii th 
in t e rn a l  shale lamin a e .  

Shale , grayish red , th inly laminated . 
Flakey and f r i ab le .  

S and s t on e , g r a y i sh red , v e r y  f ine graine d , 
ve ry thin to t h i n  b (� d cl e d  '"'' i th shaly 
bedding p l a n e s . 
Mud c racks ; c u r r e nt J nm i n a t cd with very 
f ine s h a l e  l en s e s . R i p p l e  warks . 
P lanol i t e s  o n  s c,;nc:: :l d. ; d i n ;� p l anes . 
Beds at th e t o p  a r e  'iug�;y . 

S i l t y  shale, grayish red , lamina ted 
becoming mo re s i lty  a t  t h e  mid d l e  w i th 
a gray i sh o r ange s i l t s t one b e d  1 3  em . 
thi ck i n  t h e  m i d d l e . 
F r i ab l e ;  un i t  l o o k s  ma s s i v e .  

S a ndstone, p a l e  b rown , ve ry f ine graine d ,  
ve r y  thin b c·dd ed wi th sh a ly b edd ing 
planes . 
Cu r n�n t l::iill ina t c d ; mud cracks.  P l anoli tes . 



1 3 2  

Thickn P s s  Cumu l a t ive 
Uni t In Me t e r s  Th i c kne s s ����� ·��-------------

Desc_ript ion 

4 8  

4 7  

4 6 / 1  

4 6 / 2  

4 6 / 3  

46 / 4  

4 5 / 1  

4 5 / 2  

4 5 / 3 

1 . 09 2 1 3 . 04 

0 . 89 2 1 3 . 93 

0 . 5 5 

0 . 50 

1 . 1 7 2 1 6 . 1 5 

0 . 40 2 1 6 . 5 5 

1 .  4 7  2 1 8 . 02 

0 . 66 2 1 8 . 68 

2 . 1 8  2 20 . 86 

Sand s tone , pale b row n , very f in e  g r a ined , 
v e r y  t h i n  b ed d e d  w i t h  s h a l y  b e d d i n g  
p lane s . 
Cur r en t  l am i na t ed ; �ud c r ac k s . Plano l i t e s . 

S an d s tone , gray i s h r 2 d , v e r y  f i ne 
g r a i ne d , l am i na ted wi th i n t e rvening s hale 
b ec oming dominant a t  t h e  b o t t o m .  
F l a s e r  b e d d i n g ; c u r r e n t  l am i na t ed . 
Ripp]e ma r ked . 

S h a l e , g r ay i sh red , l am ina t e d  w i t h  
o c c a s ion a l  l amina t e d , ver y f ine g r a i ned 
sh a l y  s;:mds t un e . 
F l akey and f r i ab le .  

Sh a l e , d a r k  g r e e n i s h  g r ay a t  t h e  b o t t om 
and g ray i sh r ed a t  t h e  t o p , t h i n l y  
lamina t ed . 

S i l ty sh a le , d ark gr e e n i sh g r a y  l amina t ed . 

Fe c a l  p e l le t s  on b ed d i n g  p l anes . 

Sand s t one , g r ay i s h  o r an ge p i nk , very f in e  
g r a i ned , very t h i n  b edded w i th i n t e r­
ven i ng g r e e n i s h  g r ay s h a le . 
Ripp le ma r k ed . 
COVERED ? 

FAULT 

S ands t one , p a l e  y e l lowi s h  b r o�1 t o  v e r y  
p a l e  o r an ge , v e r y  f i ne g r a i n ed , t h i n  
b ed d e d  v i th o c cas i on a l  v e r y  t h i n  and 

med iun b ed s . 
Jo in t ed . 

S h a l e , l i gh t g r e e n i s h  g r ay , thinly 
lamin a t e d . 

a n d  f r iab l e .  

S a nd s t on e ,  p al e y e l l owish b r own t o  v e r y  
pa l e  oran g e , v e r y  f in e  g r a i ned , t h i n  
bedde d mo s t l y  w i th s ome v ery th in and 
med i um b e d s .  
Joi n t ed . 



Thicknes s Cumu lat ive 
Un i t  I n  Me te r s T h i ckne s s  

4 4 / 1  1 . 0 2  2 2 1 . 88 

4 4 / 2  0 . 5 0 2 2 2 . 38 

4 3  0 . 3 5  2 2 2 . 7  3 

4 2 / 1  1 . 1 2 2 2 3 . 85 

0 . 5 5 2 2 4 . 4 0 

4 2 / 3  1 . 6 2  2 2 6 . 0 2 

4 1  2 . 1 3 2 2 8 . ] 5  

40 l . 5 7 2 2 9 . 7 2 

2 33 

S and s t one , p i::l le b rovm t o  grayish r e d , 
lamina t ed , v e ry f ine grained , al te r na t ing 
wi t h  thin ly la :�tinate d sha le . 
50% Sha l e .  
Flas er b edd in g . S h a l e  d omi nan t a t  
b o t tom . 

S h a l e , gre e ni sh g r ay , lamina t ed , a l t er ­
na t ing with l amina t e d  d a r k  y a l l ow ish 
o range , very f i >:1e grained s aucl s tone . 
60% Shal e .  
F l a s e r  b ed d ing . S h a l e  i s  d om inan t a t  
t h e  t o p of  uni t .  

S h a ly s ar. d s tonE , l i sht o l ive gray , very 
fine gr a i&ed , l aminated t o  very thin 

b ed d ed w i th gray i s h  o r ange , t h i n  s an d ­
s t one b e d a t  t h e  top . 
R ip p le ma r k e d . 

S a nd s t one , y e l l owi sh gray , very f in e  
g rai ned ,  thin to  med i um b ed d ed w i th 

o l ive b edding p lane s . 
Ripp l e mark e d . fla"!_f?_li�s arc no t  
ab und an t .  �luc; c r acks . 

S and s t o ne , v e r y  p a le orange , very f i �e 
gra ined , ve r y  th i n  b edded with o c c a s icna l 
l amina t e d  sha l E> . 
5 %  Shal e .  

Quar t z i t i c  s an d s t one , p a le red to g r ayish 
o r an ge , very f in e grained , med i um b e d d e d  

wi th o c cas i onal t h i n b ed s . 
Fine p a le red and 
laminat ions . 

t h e  top . 

s h  orange in t erna l 
g l n ucon i t i c  �< t 

Sand s t one , g r a y i s h r ed , ve ry f ine g r a i ned . 
lamina t e d  t o  v e r y  th i n  b ed d e d  w i th sha l y  
b cdJ p LJ 
C u r r e n t  l ami n a t e d ; r i p p l e  ma r k s ; ( l a s e r  
bed d in g  b o t tom 38 em . P lano l i te s . 

S and s tone , p a l e b r own to g r ay i s h  red , 
very f i ne g r n incd , me d i um t o thin b edded 
w i t h  o c c ; ; .'; i oil 1 \' e n- t ll i r: b c. d d  ;: ;;n d-
s t one a n d  L: u ,i n a  t , , c; �: l i d } l: .  
Hucl c r a cks ; r i p p l e' r::<� rks ; c u r n: n t  
lamin a t e d . 



Thi cknes s Cumula t ive 
Un i t  I n  Me ters Th i ckn e s s  ----
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3 8  

3 7 / 1  

3 7 / 2  

3 6 / 1  

3 6 / 2  

3 5  

3 4  

3 3 / i  

3 3 / 2  

3 2  

0 . 6 6 2 3 0 . 38 

1 .  7 8  2 3 2 . 1 6 

0 . 50 2 3 2 . 6 6 

1 . 1 7 2 3 3 . 83 

0 . 40  2 3 4 . 2 3 

2 . 0 3  2 3 6 . 2 6  

1 . 42 237 . 6 8 

0 .  7 6  2 38 . 4 4 

0 . 30 2 3 8 . 7 4 

0 . 8 1 2 39 . 5 5 

1 . 00 2 40 . 5 5 

2. 34 

Des c r iE!ion _______________ __ 

Sha le , grayish red , th inly l amina t ed , 
s i l t y  a t  th e top . 
F lakey and f r iab le .  

Sand s tone , g�ay ish red , very f ine 
grained , ve ry thin t o  thin b ed d ed w i th 
intervening l amina t e d  s h a �e . 
30% Shale . 
Rip p l e  marked ; mud cracks . P l an o l i t es . 

S i l ty shale , du sky ye l l ow , l amina t ed . 
Uni t looks medi um bedded . 

Sands t on e , y e l l owish gray to l i gh t  
greenish gray , very f in e  grained , very 
thi n  to thin  b edded wi th pale o l ive 
b ed d ing p lanes . 
Fra c t ured  an d j o i n t e d . Ripp le marks ; 
cur rent  l aminated . P lano l i tes , s ome 
b ed s  are b io t urb a t ed . 

C a l car eous s i l t s t one , p a l e  gre enish 
ye l l ow t o  gray i s h  y e l low , lamin a ted . 
Transverse c a l c i t e  veins  - 2 IT@ , thick . 

Sh a le , greenish gray , thinly l amina t e d . 
F lakey and f r iab l e , c a l c i t e  ve ins 2 �n . 
th i ck . 

S i l ty lime s t one , gray ish  y el l ow ,  lam i ­
nated  to v e r y  t h i n  b edded , w i t h f ew dark  
ve ry thin  bedded d o l omi te . 
Mud cracks ; h a l i te cas ts .  Fine int e rnal 
laminae i n  d o l omi t e . Uni t i s  dis turb ed . 

Calc a reous sh a l e , dusky ye l l ow ,  l amin a t ed . 

FAULT 

Sand s t one , grayish o r a n g e , v e r y  f i ne 
grained , oed ium b ed . 
Frac t ured and j ointed . 

Ca l c areous sha l e , dusky y e l low lamina t e d  
wi th very t h i n  b edded ve ry f i ne grained 
s ands tt'ne in the midd l e . 
L o o ks f las e u · d  i n  the  m i d d le . 

S and s t o nP , d u s ky y e l l ow t o  l i gh t  b r ovrnish , 
ve ry f ine grai ned very th in t o  thin bedded 
wi th a med ium gray , ve ry thin to t h in 
bedded d o l om i t e  wed ge in the middle . 



Th icknes s  C umu l R t iv e  

3 1  1 . 0 0  2 4 1 . 5 5 

3 0 / 1  0 . 8 6  2 4 2 . 4 1 

30 / 2  0 . 7 6 2 4 3 . 1 7 

2 9  0 . 7 1  2 4 3 . 8 8 

2 8 / 1  0 . 1 0 24 3 . 9 8 

2 8 / 2  0 .  1 5  2 44 . 1 3 

2 8 / 3  0 . 1 0 2 4 4 . 23 

2 8 / 4 0 . 4 0 2 4 4 . 6 3 

2 7 / 1  0 . 4 6 2 4 5 . 09 

Lami nate d c a l c a r e o us s h a le a t  t h e:  s ame 
leve l wi th d o l �nni t e .  

Rip p l e  ma rke d . F l a s er b e d d i n g  a t  t h e  
t o p  of uni t .  

2 35 

S h a l y  d o lo m i t e ,  med ium g r ay ve ry t h i n  

b e d d e d  w i th in t e r v e n i n g  c a l c a r e o u s  s h a l e , 

d u s ky y e l l ow ,  lamina t e d . Oc c a s i ona l  ve ry 

thi n very f ine g r a in e d  s ands t o n e  b e d s . 

D o l om i t e  b r e aks i n t o  s ma l l  c ub e s  and 
ch ips . 

S a n d s t on e , d u s ky y e l l ow , ve r y  fine 

gr a i ned , v e r y  t h i n  to t h i n  b e d d ed . 

S ome b ed s  a r e  b io t urb a t e d . F r a c t u r e d  

a n d  j o i n t e d . L i mon i t i c  1-1e a t h e red s u r f ac e . 

S ands t on e , g l au c on i t i c , d ar k  g re en i sh 

g r a y , ve r y  f in e  g r a i n e d  v e r y  th in to 

th i n  b e d d e d . 

P l a no l i t e s  2 r.1m . wide , 2 em . l on g . 
S o le l i ke m a r ks on s ome b ed s . J o i n te d . 

S h a l e , g r ay i sh r e d , la min a t e d  wi th f ew 

ver y t h i n  b ed d e d , v e ry f in e  g r a ined 

s an d y  s h a l e . Un i t  h <1 s  a l i gb t e r  c o l o r  
a t  t h e  t o p . 

F r i ab l e .  

Quar t z i t i c  s and s t o ne , p a le b r own ,  v e r y  

f in e  g r a i n e d , th i n  b ed . 
Cur rent lamin a t ed . 

S h a l e , t h in ly l ami n a t e d , g r e e n i s h  g r a y 
a t  the b o t t om and g r a y i sh r e d  a t  t h e  t o p . 

S a nd s t on e , gr e en i sh gray , very f ine 
g r ai n ed , v e ry thi n b e d d e d . 
Fine gree n i sh l a minae a t  t h e  t o p  and 
r e d d i s h  l a !Il i n a e  a t  the b o t  t o m .  

S a n d s t on � , u c on i t i c , g r ay i s h  r e d , 
ve r y  f i n e  g r a i n e d very t h in b e d d e d  w i t h  
o c c a s i o n a l  t h i n  b e ds and i n t e r v e n i n g  

l am i n a t e d  sh<1 l c  b e c omin g d o m i n an t  a t  
t h e  t op . 

PlanoJ i t es in s un:e b l:d s .  

S a nd s t C'ne , br2y i s h o r an ge , v e r y f i ne 

g r a i ned , th i n to medi um bedded . 
Curren t l a mi na t 0 d . J o i n t e d  a n d  

f r a c t u r e d . 
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Thickness Cumulat ive 
Un i t  In He t e r s  Th i c kn e s s  ����--��-��-------- Des c r i p t i o n  

2 7 / 2  0 . 2 5 

2 6  0 . 3 5 

2 5  1 . 1 6  

2 4 / 1  0 . 1 5  

2 4 / 2  0 . 20 

2 4 / 3  0 . 35 

2 4 / 4  0 . 20 

2 4 / 5  0 . 66 

245 . 3 4 

2 4 5 . 69 

246 . 85 

2 4 7 . 00 

2 4 7 . 20 

247 . 55 

2 4 7 . 1 5 

2 4 8 . 4 1  

Sands t one , g r ay ish y e l lm.r t o  p a le b r own , 
very f in e  g r a i n ed , v ery th i n  b ed d e d  w i t h  
gr ee n i sh g r 3 y , s ha ly b e d d ing p l anes . 

S h ale s l i gh t l y me t r omoq::h o s e d  b y  

fold ing . 

S and s t on e ,  gr 2 y i sh red , ve r y  f in e  g r a ined , 
very thin b ed d e d , wi t h  i n t e rv e n i n g  t h i n ly 
lamiruJ ted s b c: l e .  
10�� Sh a le . 
Ripple ma r ks . P la no l i t es . 

S an d s  t o ne , p a le r e d  to p a le b r o�ro , very 
f in e  gra ined , th in to med i um bedded w i th 
l imo n i t ic surf aces . 
Mud c r a c ks ; r i pp l e  marks ; c u r r e n t  lami­
n a t e d . P l a n o l i t e s  in s ome b e d s  in the 
m i d d l e  1 . 5 em . wide . 

S an d s t on e , p a l e  r e d  t o  p a le b r o�� , v ery 
f in e  gra ined , very t h in t o  t h in b e d d ed 
w i th s ome l amina t e d  shale . 
Hud c r a ck s ; r i p p l e marks . 1\io r rn  b u r r ow s . 

Sh ale , grayi sh r e d , t h inly l am i n a t e d  
a l t erna t i n g  w-.i  th very tll in b ed d e d , verv 
f in e  gra i n e d s ands tone . 

60% S h a l e . 
Hud c r a cks ; .:.P_=:...:..:...:..::::...:...:...:::. 

SHALL FAULT 

Al t e r n a t e ,  l am i n a t e d  s h al e  an d ve ry f i n e  
g r a i u e d , v e r y  t h i n  b e d d ed s a nd s t one , 
gray i s h red . 
50% Sh a l e . 

Sh a l e , gray i s h r e d , t h i n l y lamina t e d  
wi t h  o c cas i on a l lamina ted , v e r y  f i ne 
grained shal y s ands tone . 

Calc i te veins 2 mm . t!lick . Fla key and 
f r iab l e . 

S a nd s t one , g r a y i s h  r e d , very f ine g r a ined , 
very th i n  b e d d e d  w i th o c c a s i on a l  thi n 
b eds a l t e r na t i ng <.� i th l mn i n a t e d s h a le . 
35% Shal e .  
Hud cr acks ; r i pp l e  mar k s ; c u r r en t  
lamina ted . 



Tid.cknes s  
Un i t  I n  Me t er s  

2 4 / 6  0 . 2 5  

2 4 / 7  0 . 3 5 

2 3 / 1  1 .  2 2  

2 3 / 2  0 . 40 

2 3 / 3  0 .  20 

2 2 / 1  2 . 1 8 

2 2 / 2  0 . 1 5 

2 2 / 3  0 . 30 

2 1  0 . 50 

2 3 7  

C·.lffiu l a  t i  ve 

Th ickne s s  --------�c ____________________ 
D_e s cr i.�p�t_i_o_n 

________ _ 

2 4 8 . 66 

2 4 9 . 0 1  

250 . 2 3 

2 5 0 . 6 3 

2 5 0 . 8 3 

2 5 3 . 0 1  

2 5 3 . 1 6 

2 5 3 . 4 6 

2 5 3 . 9 6  

Sha le , grayish red , thinly lamina t e d . 
F lakey and f r iab l e . Cal c i t e  veins . 

Sand s t on e , gray i sh o n:m g e , ve ry f ine 
grained , very thin to thin b ed ded wi th 

gra y i sh red shaly b e d d ing p lanes . 
Ripp l e  marks . 

S i l t y  sha l e , gray i sh red , l aminated wi th 
two very thi n  very f ine gra ined sand s t one 
b ed s  a t  the to p .  
Sands t one b ed s , r i p p le marked and 
current lamin at ed . 

Shale , greenish gray , thinly l amin a t ed 
a l t e rn a t ing wi t h  very th in b ed d e d , very  
f ine grained gr a y i s h  ye l l ow sand s t one . 
Sha l e  i s  dominant a t  the top . 

S i l t s t one , d u s ky y e l l ow ,  very chin 
b ed ded . A 5 em . thick g r e enish gray , 
very f ine gra ined sand s tone b e d  at the 
b o t t om .  
Wea th e rs t o  sma l l  cubes . 

S an d s t one , gray i s h  red , very f ine gra i ne d , 
very thin b edded a l terna t i ng wi th l am i ­
nated shal e .  

40% Shale 
Mud cr acks ; r i p p l e  marks . P l anoli tes . 
Flas e r  b ed d in g .  

Sha l e , d a rk greenish gray , l amin a t e d  

with s andy sh a l e  v e r y  f ine grained . 
Shale h as a shiny lus te r . 

Sand s t one , gray ish red , very f ine grained , 
very t h in b ed d e d  a l tern a t  w i t h l ami-
nated shale . 
F l as er bed d j n g ;  P l ano J i te s . 

Sands t one , p a l e  b r mm to  g ray ish  r e d , 
very f ine g r a ined , ve ry thin t o  th in 
b edded wi th shaly bedding p l anes . 
Cur r en t  lamin a t ed . S ome b e ds  wed ge o u t . 



Th :tc:kn e s s C umul a t ive 
Un i t  l n  Me t e r s  Th icknes s 

20 1 . 5 7  2 5 5 . 5 3 

1 9 / 1  0 . 86 2 5 6 . 3 9 

1 9 /2 0 . 35 2 5 6 . 7 4 

1 8  0 . 9 6  2 5 7 . 70 

1 7 / 1  0 . 0 8  2 5 7 . 7 8 

1 7 /2 0 . 1 0 2 5 7 . 88 

1 7 / y� 0 . 4 5  2 5 8 . 3 3 

1 6  0 .  7 1  259 . 0 4 
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D e s c r ip t i on 

S an d s t one , g r ay j sh r e d , very f ine g r a ined , 
very t h in b e Jded a l te rna t in g  w i t h  l ami n a t e d  
s h a l e ; s a n d s tone i s  domin a n t  in t h e  mi d d le 
of un i t .  O c c a s ional grc:enish g ray lami­
n a t e d  shale . 
30% Shale . 
F l a s e r  b ed d i n g  t o p  and b o t t om o f  un i t , 
r ip p le ma rks ; P l a n ol i t e s ; f e c a l  p e l le t s  
o n  b ed d i ng p l ane s . 

Sand s tone , p a le r e d , l i gh t  g r e en i sh gray 
at t h e  t op , ve.ry f i ne gr a i ne d , very thin 
to th in b edded . 
Ripple mar k e d ;  s ome b eds a r e  l e n s e s  
0 . 7 5 - 1 . 00 mm . l on g .  

S ands t o ne , g r ay is h  r e d , v e r y  f ine g r a i n e d , 
v e r y  t h i n  b ed ded a l t e rna t in g  vJ i t h  l ami­
n a t e d  s h a l e . 
2 5 %  Shale . 
F l a s e r  b e d d i n g ; r i p p l e  marks ; mud c r a cks ; 
curren t lamina t e d . 

Sands tone , g r ay i s h r e d , very f ine g r a in ed , 
very t h in b edded wi th in t e rvening l a�i­
n a t e d  s h a l e . 
40% Shale . 
Fl a s e r  b e d d in g .  

Sand s t o ne , p al e b r own , v e r y  f in e  g r a ine d , 
ve r y  t h in b edded , wi th s h a l y  b ed d i n g  
p l an e s . 
Ri p p le mar ke d ; curren t l a mi n a t ed . 

Sands tone , grayish red , very f ine grained , 
l am i n a t e d  al t e r n a t i ng wi t h  lamina ted  sh a l e .  
30% S h ale . 
F l a s e r  b edd i ng . 

Sands tone , r c J  to g r a y i sh red , very 
fine g r a i ne d , ve r y  th i n  to t h in b e aded , 
wi th s h a l y  b e ddin g pl ane s . 
Cur r en t  ] amin a ted . 

S a nd s t one , p a l e  r ed t o  g r ay i sh o r a n g e , 
ve ry f ine g r a i ned , v e ry thi n b e dd c::d w i th 
gray j s h  lTd , lamina te d  s h :: l e . L t 
gr een ish gray s and s t o ne b ed at th e t o p . 
5% Sha le . 
Rip p l e ma r k e d . 



Th i c kn e s s  C umu l a t ive 
Un i t  I n  He t e r s  Th i cknes s 

1 5 / 1  0 . 6 6  259 . 7 0 

1 5 / 2  0 . 0 8  2 5 9 . 7 8 

1 4  0 . 7 6 2 60 . 54 

1 3 / 1  0 .  30 2 60 . 84 

1 3 / 2  0 . 20 2 6 1 . 0 4 

1 2  0 .  7 6  2 6 1 . 80 

l l 0 . 5 5 2 6 2 . 35 

1 0 / l  0 . 35 2 6 2 . 7 0  
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D e s  c 1·!,p t i on __________ _ 

Sand s t on e , gray i s h  re d , very f ine g ra i ne d , 
ve ry t h i n  b e d d e d  a l t e r na t i ng with l ami­
nated sh a l e  and s h a l y  s a n d s tone . 
F l a s e r  b ed d in g ; r i p p l e marked ; current 
l amina t e d . 

Shale , l am i n a t e d  a l t e r n a t in g  w i t h  v e r y  
f in e  g r a ined s ands tone , g r ay i s h r e d . 
F l a s e r  b ed d i n g . 

S and s :one , p a le r e d  t o  p a l e  b r own , ve ry 
f ine gr a i ne d , very t h in b ed d e d  wi th 

sh a l y  b e d d i n g  p l anes . 
5% Sh a J e . 
Ripp l e  rr.a rked ; mud c r a cks ; 

f l a s er e d  a t  the b o t t om ; p l a n ol i t y . 

Sh a l e , g r ay i s h  r e d , t h in l y  l amin a t e d  
a l t e r na t ing w i t h l&min a t ed , very f i ne 
gra i ned s a n d s t on e . 
60% Sh a l e . 
F l as er b ed d ing . 

Sh a l e , g r e e ni sh gray , lamin a t e d  n l t e r­
n a t i n g  wi th l amina t e d  ve ry f i n e  g r a i ned 
s ands tone . 
60% Sha l e .  
F l a s e r  b ed d in g .  

Sands tone , p a l e r e d  t o  g r a y i s h  r e d , very 
f in e  gr a i ne d , ve ry th i n  t o  t h i n  b ed d e d  
wi t h  s h a l y  b edd i n g  p la ne s . 
R i p p le ma rke d ;  f i n e  s h a l e  in t ernal 
l aminae i n  s ome b e d s . P t l - 2 
em . w id e . Uni t l o oks mas s ive . Jo inted . 

S an d s t on e , g r a y i s h  r e d , v ery f in e  g r a i ned , 
lam i n a tc' d  wi th o c c a s i o na l  very th i n  b ed s  
a l t e r n a t  w i t h  l amina t e d  sh a le . 
40% Shal e .  
F l a s e r  b e d d i n g .  

S a nd s t on e , g r ay i s h red , ve ry f i n e  g r a i n e d , 
v e ry t h i n  t o  t h i n  b ed d e d  w i t h  o c c a s i ona l 
laminat ed gree n i s h  gray s h a l e  and s an d ­
s t one . 
5% Sh<:i l •.: .  
JU p p le na rkcd . Some b ed s  are b i o t ur b a t ed . 



Th i ckn es s  Cumula t iv e  
Th lckne 

1 0 / 2  0 . 5 5 2 6 3 . 2 5 

9 / 1 * 0 . 45 2 6 3 . 70 

9 / 2  0 . 50 

8 0 . 9 1  2 6 5 . 1 1  

7 0 . 8 1 2 6 5 . 9  2 

6 / 1  0 . 4 0 2 6 6 . 3 2 

6 / 2 0 . 1 5 2 6 6 . 4 7  

5 / 1  1 . 0 5  2 6 7 . 5 2 
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S h a l e , gray i sh r e d , lamin a t e d , a l t ern a t i n g  
wi th l amina t e d , ve ry f in e  g r a i n e d  s an d s t one . 
5 0 %  S h a l e . 
F l a s e r  b e d d i n g . S :1 tld s t one s l i g h t ly 
glaucon i t i c . Sma l l  n o r mal f au l t . 

S ands t on e , p a le b ro\\'11 a t  the b o t t om 
b e c oming l i gh t g r e e n i s h  g r ay at t h e  t o p , 
very f in e  grained , th i n  t o  very t h i n  
b ed d e d  w i t h o n e  me d i um b ed . 
U n i t  l o oks mod u l a r  a t  t h e  t o p  due t o  t h e  
p r e s ence o f  shale . S l i gh t l y  g l a u c on i t i c  
a t  t h e  b o t to m ,  L o oks b i o t u r b a t e d  �d t h  
very sh o r t v e r t i c a l  b u r r ows . ....:::::..:::.:::.<....:::::..::.=:� 

Sand s tone , g r ay i sh red , v e ry f ine g r a in e d , 
very t h i n  b ed d e d  w i th thi� b ed s  a t  th e 
t o p  and b o t t om a l t e rn a t ing w i th lamin a t e d  
sha l e .  
3 0 %  S h a le . 
Flas e r  b ed d ing ; mud c r a ck s . P l ano li t e s  
i n  s ome b eds . 

S an d s t one , g r ay i sh red t o  p a le b r own , 
ve r y  f ine g r ained , v e r y  t h i n  b edded 
a l t e rn at ing �i th lamina t e d  s h a l e  which is 
ab unda n t  a t  t h e  t o p . 
30% Shale . 
F l a s e r  b e dd r i p p l e  marked . P l a no l i t e s . 
Very f ine c a lc i te vei n s . 

S an d s t on e , p a l e  r ed , v e r y  f i n e  g r a i n e d , 
med ium b ed d e d  a t  t h e  b o t t om b e c omin g  t h in 
b ed d e d  a t  th e t o p . 
Rip p l e  marke d ; c u rr en t l am i n a t e d . 
L i mon i t i c b l o t ches on t h e  s u r f ac e .  

S an d s t one , sh g r ay , very f i ne 
gr a i ne d , l ami n a t ed a l t e r n a t in g  wi th t h in 
lami n a ted sh a l e wi th sh a le dominant t o p  
5 em . 
1 0% S h a l e  
Flas er b ed d in g .  Sma l l  f o ld s  i n  uni t .  

S and s tone , g r ay i sh ye l low , v e r y  f i ne 
grai n e d , ve ry t h i n b e d d e d  H i t h  o c c a s i on a l  
l ami n a tP d  s h a l e . 

Quar t z i t i c  s an d s t o n e , gray i s h  y e l l ow t o  
p a le o l ive a t  the t op , f in e  g r a i n e d ; 
t h i n  b ed d e d  wi t h  o c c a s i o n a l  v e r y  thin 
and med i um b ed s . 



2 4 1  

Th ickness Cumu lo. t ive 
Un i t  I n  Hc t c r s  Th i_c_k_n_e_s_s ________ . __ D e s c r ip� io�--- ---·----· 

0 . 2 8 2 6 7 . 80 

5 / 3  0 . 60 2 6 8 . 40 

5 /4 * 0 . 3 0 2 68 . 7 0 

4 / 1  0 . 1 5 2 6 8 . 8 5 

4 / 2  0 . 1 0 2 6 8 . 95 

4 / 3  0 . 1 0 2 69 . 05 

4 / 4  2 . 84 2 7 1 . 89 

4 / 5  1 . 0 6  2 7 2 . 9 5  

3 / 1  1 . 83 2 7 4 . 7 8 

2 / 1  1 .  42 2 7 6 . 20 

C ur r e n t  l amina t e d , laminae h a v e  a 
l imoni t i c  c o l o r . U n i t  l o oks t h i c k  b ed d e d . 

S an d s tone , mo d e r a t e  o r an ge p ink , v e ry 
c o ar s e  t o  med ium g r a i ned , med ium b e d . 
Large s c a l e  c r o s s  b e d d ing . Quar t z  g r ains 
are r o und e d ; f r i ab l e .  

Qua r t z i t i c  s and s tone , g r a y i sh o r an g e  t o  
p a l e  o l ive , v e r y  f ine g r a i ne d , t h in t o  
med ium b ed d e d . 
P ale g r e e n  to r e d d i sh in t e rn a l  l aminat i o n s . 
Uni t  l o oks t h i c k  b e d d e d . 

S ands tone , g r ay i sh red , very f ine grained , 
th i n  t o  med i um bedded . 
Mud c r a cks ; dark and t in t e rn a l  
l am i n a t io n s ; b i o t u cb a t ed . 

S i l t y sha l e , dark greenish gray l amina t ed . 
F r i ab l e .  

S i l t y  sh a l e , g r a y i sh r e d , l ami n a te d . 
Fr i ab l e .  

S i l ty s h a le , d a r k  g r e e n i s h  gr ay , 
lamin a t e d . 
F r i ab l e . 

S i l t y  sh a l e , gray i s h  r ed , lamina t e d . 
F r i ab le .  

Sh a l y  s i l t s t o ne , g r ay i sh r e d , l am inat e d . 
Un i t  looks me d i um b e d ded . 

Sand s t one , g r ay i sh red , very f i ne g r a i ne d , 

very t h i n  t o  thin b e d d e d  wi th occas i o n a l  
lami na t e d shale . 
5% S h a l e . 
Rip p le ma rked ; mud c r a ck s , a l t e rn a t e  d ark 
b r own and 1 1 t  i n t e r n a l  l ;:; mi. n .:J  oE s h a l e  

and s ands tone . 

S i l t y sha le , g r ay i s h  red , lami na t e d . 

Very f i ne c a l c i t e  ve i n s  par a l l e l and 
d i a gonal t o  h e d d i n g . 



Th i ckness C umu l a t ive 
Me ters 

2 /2 0 . 66 2 7 6 . 86 

1 / 1 1 . 00 2 7 l  . 8 6 

1 / 2 0 . 9 6  2 7 8 . 8 2 

1 / 3  1 .  7 8  280 . 60 

1 I 4 1 .  7 8  2 8 2 . 3 8  

1 / 5 0 . 40 2 8 2 . 7  8 

1 / 6 2 . 2 8 2 8 5 . 0 5  

1 .  2 7  2 8 6 . 3 3 

S i lt s t one , grayish red , wi th l igh t 
gre enish g ray laminae a t  the  t o p , very 
thin  t o  th i n  b ed ded . 

FAULT 
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Sand s t on e , gr ay ish red , ve ry fin e  g r a ine d , 
very thin t o  thin b ed d ed w i t h  laminated  
s i lt y  shale  a t  the t op . 
Ca l c i t e  v�ins p a r a llel and d i agon a l  t o  
bedding . As ymume t r ical f o ld . 

S i l ty shale , g ray ish red , l aminated . 

Sand s t one , g ray ish red , ve ry f ine g rained , 
ve ry thin t o  t h in b ed ded , occa s i on a l  
laminated  b eds , 
Mud cracks . Cur r en t  laminat ed . Sh aly 
bedd ing p lanes . 

Shal e , grayish red , lamina t ed a l terna t in g  
wit h  v e r y  f in e  gra ine d , lamin a t ed s h a ly 
sand s t on e . 
60% Shale . 
Flakey and f r i ab l e . 

Shale , dark green i s1 t  gray , l aminated . 
Fr iab l e .  

S i l ty shale : gray i s h  r e d , l am inat ed wi th 
inte rvening very  fine g r ai ned , very t h in 
b edded  s ands tone wi th o c c a s i o na l , lami­
n a ted d ark greenish gray s i l t y  s h a le . 

Sands t one , g r ay i sh red , very f in e  g r aj.ned , 
very thin b e d d ed wi th shaly bedd ing 
p alne s . 
Ha l i t e  cas t s ; mud c r a c ks . 

COVERED ? 

\�l'!UTE OAK NOG� TAH FAULT 



1 1 / 1 * 

1 1 /2 

1 1 / 3  

1 1 / 4 

1 1 /5  

1 1 / 6  

1 1 / 7  * 

1 0  I 1 

2 4 3  

P INE RIDGE - CLINTON SECTION 

TI1 i ckne s s  Cumu l a t ive 

1 . 6 5 1 . 65 

1 .  7 5  3 . 40 

0 . 2 8  3 . 6 8  

0 . 1 3  3 . 81 

0 . 55 4 . 3 6 

0 . 20 4 . 5 6  

1 .  20 5 . 7 6 

0 . 0 8  

COVE RED AND FAULTED 

S a nd s t one , g r a y i s h  o l ive , med ium t o  c o a r s e  
gr a i ned , tl1 i n  t o  me d i um b edded w i th a 
ru s ty wea th e r e d  s u r f ac e . 

Sand s t on e , p a le o l ive , ve ry f i ne t o  
me d ium g r a i ned , v e r y  th i n  b e d d e d  w i t h  
o c c as i o n a l  t h in b ed s . 
J o i n t e d . 

San d s t o n e , l i gh t  o l ive gray , f i ne t o  
me d ium g r a ined , v e r y  th in t o  t h i n b ed d e d  
w i t h  l i �1 t  b r own i sh gray b ed d ing p l ane s .  
Beds l o o k  mod u l a r d u e  t o  weather ing . 

Sands t on e , p a le y e l low i s h  b r own t o  d a r k  
g r e en i s h g r ay , f in e  g r a ined w i th l e n s e s  
of med i um t o  c o a r s e  g r a i ne d  san d s t o n e , 
v e ry t h in b ed d e d . 

S an d s tone , p a l e  
med ium g r a i ned , 
bedded wi th in 
weath e r i n g .  

y e l l ow i s h  b r own , f i ne t o  
lamina t e d  t o  very th in 

c l ay d u e  to 

Sands t on e  b ed s  h a v e  rus t y  r e d d i sh 
s u r f a c e s . 

Sand s t one , l i ght o l ive gray , f ine g r a ined , 

med i um b edde d b u t  o u t  and b e c omes 
thin t o  v e ry thi n  b ed d e d  l a t e ra l l y . 
B e d s  are f r a c t u r e d and j o i n t e d  w i t h  rus ty 
c o l o r e d  s u r f a c e s . 

S a n d s tone , g r e en i sh g r ay , f i ne t o  med i u m  
g r a in ed , v e ry t h i n  t o  t h i n  b e d d e d a l t e r ­
na t i n g  w i t h b l u i s h  g r a y l ami na ted c> h n l e  
wh i c h i s  d omin Jn t a t  th e b o t t om 
d e c r e a s e s  upward . Coars e g r a i ned s a nd­
s t one i s  a t  th e t op . 
20% Sha l e . 
P l ano l i t es in s ome san d s t one b ed s . 

Sand s tcJtW , p a .l c, o l i ve , f j n c t o  taed i ur., 
g r a ined , t h i n  b ed d 0 d . 
Rus ty wca th e r P d  s u r f a c e . 



Thickne s s C um ula t ive 
2 4 4  

Un i t  I n  �_e_t_e_r s  __ Th i c_k_n_e_s_s. ___________ D_e s c r i p t i on 

1 0 / Z� 0 . 55 

1 0 / 3  0 . 3 3 

1 0 / 4  0 . 5 5 

9 / 1  0 . 7 0 

9 / 2 2 . 3 5 

1 . 40 

7 2 . 7 5 

6 / 1  0 . 3 3 

6 / 2  0 . 1 8 

6 . 3 9 

6 . 7 2 

7 . 2 7  

7 . 9 7  

1 0 . 3 2 

1 1 . 7  2 

1 4 . 47 

1 4 . 80 

1 4 . 9 8 

Sand s t on e , l igh t o live g r ay t o  grayish 
r e d , coarse to very c o ar s e  g r a i ned , 
t h i n  b ed d e d . 
Con g l omer i t i c  h o r i z ons w i th wh i t e  and 
y e l lowish r oun d e d  qua r t z  g r a i ns . 

S and s t one , gr een i s h g ray and d a r k  
greeni sh gray , med ium t o  c o ar s e  graine d , 
ve ry t h i n  b e d d e d  wi th o c c as i on a l  l am i ­
nat ed sh a l e , p a le y e l l ow i sh or ange and 
p a l e  o l ive . 
S and s t one b eds h ave a r us ty wea th e r e d  
s u r f ace . 

Sand s t one , g r ay i sh red and g r ay i sh o l iv e , 
f i n e  t o  med ium g r a i n e d  i n t e rb e d d e d  wi t h  
c o ar s e  g r a ined g rayish red s an d s t one 
b ed s , th i n  to ve ry th i n  b e d ded . 

S and s t one , g r a y i s h  o r an g e  wi th a gre en i sh 
t in g e , f i ne grained , v e r y t h i n  b ed d e d  
with l ami n a t e d  sh a l e  a t  t h e  t o p . 
5% Shale . 

S a n d s tone , p a l e  o l i ve , m e d i um grained 
w i th o ccas i on a l  f i ne and c o a r s e  g r a ined 
b ed s , very th i n  to med i um b e d d e d , \v i th 
rus t y  we a t h e r e d  s u r f a c e s . 
Med ium b ed d e d  s and s t one w ed g e  o u t  and 
b ec ome v e r y  thin b ed d e d  l a t e r a l ly . 
P l a no l i t  on upp�r b ed d in g  o f  s ome b e d s . 

S a nd s t one , green i s h gray , t ln e  g r a i n e d , 
med i um to t h i c k  b ed d e d , 1.v i tb 3 e m .  t h i c k 
len s o f  cong lome r a t e  o f  v e ry c o a r s e quar t z  
and b l a c k  pebb les . 

Al t e rn a t e  L a� i n a t ed s h a le a n d  v e ry f i ne 
grai ned , very th i n  b ed d e d  s and s t one , 
l i gh t  b lu i sh gr a y . 
60% Sha l e .  
Sands t one beds a r e r i p p l e  marked ; s ome 
b e d s  h ave Pl an o l i  es 

Sand s t one , g l a u c on i t i c , p a le ol ive t o  
g r e e n i s h g r a y , f i ne gra i n e d , � c d i um 
b ed d e d , lv i t h r us t y  '·n·; J th e r c' d  =;u r L:l CL' .  
Bed wed ges o u t , f i ne r i p p le ma rks . 

Shale , ned i um b l u i sh gray , t h i n l y  
lRmin a t c d , f lakey and f r iab l e . 



Thi c kn e s s  
Un i t  In Me t e r s  ---- ---

6 / 3  0 . 35 

5 1 . 0 5  

4 *  0 . 60 

3 / 1  L 7 5  

3 / 2  2 . 5 0  

3 / 3  0 . 80 

3 / 4  0 . 80 

3 . 50 

1 / 1  1 . 20 

Cumu l a t ive 
Th i c kne s s  

1 5 . 33 

1 6 . 38 

1 6 . 9 8 

1 8 . 7 3 

2 1 . 23 

2 2 . 0 3  

2 2 . 8 3  

26 . 3 3 

2 7 . 5 3 

2 4 5  

D es c r ip t i on 

Sands t o ne , g laucon i t i c , p a le o l ive , f in e  
gr a i n ed , t h in b ed d e d . 

Al t e rn a t e  th i n l y  l amina t e d  s h a le and very 
t h i n  b e dded , very f in e  g r a ined s an d s t one , 
med ium b l uish gr ay . 
20% Shale . 
S ome l am i n a t e d  b ed s  a r e  r e d d i s h . 

Sands t one , med i um b lu i s h g r a y , f ine 
grained , t h ick b e d d e d  w i th l imon i t i c 
we a th e r e d  s ur f a c e . 
� i r l f e a t ur e s  on upp e r  b e d d i n g  p l an e . 

A l t e r na t e  th i n l y  l amina t e d  s h a l e  and v e r y  
t h i n  t o  t h in b ed d ed s and s t one , ve ry f ine 
to f ine g r a i n e d , m e � i �m b l u i s h g r ay . 
60% S h a l e . 
Th i n  s ands tone b ed s  a t  t h e  t o p  wedge out 
i n  a d i s t ance o f  f ew me t e r s .  

FAULT 

A l t e r n a t e  t h i n l y  l amina t e d  sh a l e and v e r y  
t h i n  b e d d e d  very f ine g r a i n ed s and s t one , 
med ium b lui s h  g r ay . 
60% S h a l e . 

Sh a l e , med i um b l u i s h  g r ay , t h i n ly 
lami n a ted , f r iab le . 

A l t e rn a t e  l am i na ted s h a le and v e r y  th i n  
b ed de d , v e ry f i n e  g r a ined s h a l y  sand­
s t one , me d ium b l u i s h  g r ay . 

A l t e rn a t e  l am i n a t e d  s h a l e  and very t h i n  
t o  t h i n  b ed d e d  v e r y  f ine g r a i ned sands tone . 
Sh a le is med i um b l u i s h  g r ay , s and s t on e  
b e d s  a r e l i gh t b r owni s h  g r ay . 
60% Shale . 

Alter na t e  thinly l ami n a t e d  s h a le and 
very th in b ed d e d  v e ry f i ne g r a ined 
s an d s t one , med i um f l u i sh g r a y . 
7 0 %  Sh a l e  

FAU LT 



246 

Th i. cknes s Cumu l a t ive 
_U_n_i_t ___ I_n __ M_e_t_e_r_s ___ T_h __ i _c_k_n_e_s�s ___________________ De s c ri�p_t_i_o_n ________ , ________ __ 

1 /2 25 . 00 52 . 53 Alternate l am i n a r: e d  s h a l e  and l am in a t e d  t o  
thin b ed d e d  very f ine gra ined s ands t on e , 
even l y  bedded and dominan t at the b o t t om 
o f  un i t . 
70% Sha l e . 
Drag f o ld in g  and f au l t ing d i s t o rt ed . 
Some s an d s t on e  beds a r e  curren t l arJi n a t ed . 

COVERE D ?  

WH ITE OAK MOUNTAIN FAULT 



2 4 7  

PINE RIDGE - OAK RIDGE SE CTI ON 

Thickne s s  Cumula t ive 
Un i t  In Met e r s  Th i c knes s  

8 0  1 . 3 2 1 . 3 2 

9 . 1 5 1 0 . 4 7 

7 9  0 . 6 6 1 1 . 1 3 

1 . 50 1 2 . 6 3 

4 . 60 1 7 . 2 3 

7 7  0 . 5 0 1 7 . 7 3 

7 6  1 . 5 0 1 9 . 2 3 

7 5  2 . 5 0 2 1 . 7 3 

7 4  2 . 80 2 4 . 5 3 

7 3  3 . 5 0  2 8 . 0 3 

Descrip t i on 

Pumpkin Valley Shale . 

COVERE D ?  

Quar t z i t i c  s ands tone , greenish gray , 
ve ry f i ne gra ined , thin to  med ium 
bedded . 
Weathers to a gray ish color . 

COVERED 

S and s t on e , l i gh t  green i sh gray , f in e  
grained , med i um b edded  at  t h e  b o t t om 
w i th lamina t e d  t o  very thin b edde d a t  
the t op . 

COVERED 

S ands tone , pale b r own , v ery f ine grain ed , 
very thin b edded a t  t h e  b o t t om b ec oming 
med i um b ed d ed a t  the t o p  vJi th lamina t ed 
dark gr een ish gray sh ale a t  the  b o t t om . 
Sands tone b e d s  h ave a l imon i t i c  surface . 

Shale , d ark greeni s h  gray , thinly 
laminate d .  
Flakey a nd f r i ab le . 

Sand s t one , grayish red , very f ine t o  
med ium g r a i ned , med ium b ed d e d . 
Sand s tone b eds  w i th l imon i t i c  s ur f a c e . 

San d s t one , dark gre en ish gr ay , very f i n e  
t o  med ium grai ned . vp ry r� in evenly bedd e d  
wi th lamina t ed shale . 

S h a le , d a rk g r e e n ish gray , t h i nl y lami­
na t ed vl i t h o c c1s i u ll d l  ve r y  thi n  s anc! s tone 
b e d s . 
Sha l e  is gr ay ish red a t  t he b o t tom.  

Shale , gray i s h  red , laminated a t  th e 

b o t tom , wi th s i l t y shale a t  t h e  t o p  b o t h  

i n t e r b c· d d e d  w i t h vee r y t h i n  t o  th i n  
bedded , dark yel l owish orange , very f ine 
gr ained s a nd s t on e . 



Un it 

7 1  

7 0  

6 9  

6 8  

6 6  

6 5  

Th icknes s 
In He t e r s  

1 . 7 7 

1 .  7 8  

1 . 22 

0 . 9 6 

0 . 3 5 

1 . 00 

0 . 30 

1 . 1 6 

C umul a t ive 
Th i c kne s s  

2 9 . 80 

3 1 . 58 

3 2 . 80 

3 3 . 7 6 

35 . 1 1  

3 5 . 4 1  

3 6 . 5 7 

De s c r ipt ion 

S an d s t on e , g r ay i s h  red to d a r k  g r e e n i s h  
gray , v e ry f ine graine d , ve ry t h i n  t o  
l aminat e d . 

2 4 8  

Oc c a s ional very t h in q u a r t z i t i c  s an d s t one 
b ed s .  

Quar t z i t ic s an d s t one , g r e en i s h  g r ay t o  
gray i sh , f ine grai n e d  w i th s h a ly c o a r s e  
to very coars e g r a i n e d  s an d s t on e  n e a r  
t h e  t op , th in t o  v e ry t h i n  b ed d e d  w i th 
o c c a s i on a l  l am i n a ted b ed s . 
R i p p l e  ma rked , cur rent l am i n a t e d . H o l e s  
o n  b ed d in g  p l ane 1 e m .  i n  d i ame t e r . 
L imon i t i c  w e a t h e r e d  s ur f ac e . 

Sand s t cn e , g r ay i s h  r ed , f in e  t o  med i um 
g r ained , l amina t e d . 
T r an s p o r t e d  b v. r r mv c a s ts , b r oken and 
abu n d an t  at th e t op . 

Quar t z i t i c  s an d s t on e , l i gh t  g r ay , f ine 
g r a in e d , t h i n  t o  v e r y  t h in b e d d e d  wi th 
in t e rvening d a r k  g r e e n i s h  g r ay l aminated 
s h a l e . 
Ri p p l e  marke d . L imo n i t ic w e a th er e d  
s u r f a c e . 

Sha l e , d ar k  g re e n i s h  g r a y , t h i n l y  
l amina t e d . 
F l akey and f r i ab l e . 

Quar t z i t i c  s an d s tone , l i gh t  g ray , very 
f ine graine d , v e r y  t h in t o  thin b e d d e d  
w i t h  1 3  em . t h i ck h o r i z o n  o f  d a rk g r e enish 
gray lamin a t e d  shale i n  t h e  mid d le . 
P l ano l i t es on b e d d i n g  p l ane . Limon i t i c 
we a t h e r e d  s u r f a c e . 

S h a l e ,  d a r k  gre e n i s h  gray , t h i n ly 
l ami n a t e d , s i l t y .  

Q u a r t z i t i c  s ands tone , g r e e n i s h  gr a y , 
very f ine g r a ined , v e ry t h i n  t o  t h i n  
b ed d e d . 
Rip p l e  mar ked . F r a c t u r e d  and j o inted . 



Thi ckne s s  
Un i t  I n  Me t e rs 

64 2 . 80 

6 3  1 . 60 

6 2 *  3 .  2 5  

6 1  0 . 8 6 

60 1 .  70 

59 2 . 30 

C umulat i ve 
Th i c kne s s  

39 . 3 7 

40 . 9 7 

4 4 . 2 2 

4 5 . 0 8 

4 6 . 7 8 

49 . 0 8  

2 4 9  

De s c r i�_· o_n ___________________ _ 

S i l ty sha le , g r ay i sh r e d , l aminated i n t e r ­
b ed d e d  w i th very f ine g r a i n e d , v e r y  t h in 
b ed d e d  s an d s tone a t  the b o t t om and th in 
b ed d e d  s and s t on e  a t  the t o p . O c c a s i on a l  
len s e s  o f  c o a r s e g r a ined s and s t one . 
P l an o l i te s  on lower b e d d i n g  p l a ne o f  
s ome b e d s . C u r r en t l amin a t e d  w i th 
glaucon i t i c laminae , in s a nd s t on e . 

Quar t z i t i c  s and s ton e , g r e e n i sh gray t o  
l igh t g r ay , v e ry f i ne gra i n e d , v e ry t h in 
t o  t h in b ed d e d  w i t h  i n t e rv e n i n g  lamin a t e d  
sha ly s and s t o ne . 
Cur r e n t  lami n a t e d w i th g l a u c on i t ic 
laminee . B i o tu rb a t ed sand s t on e  b e d n e a r  
b o t tom . L i mon i t i c  wea t h e r ed s u r f a c e . 

S ha l y  s and s tone , g r e e n i sh g r a y  v e r y f in e  
g r a i n ed , lamina t e d  w i th o c ca s iona l v e r y  
thi n  t o  t h i n  b e d d e d , g r a y i s h  q u a r t z i t i c 
s an d s t o ne . Oc c a s i on a l  lens e s  o f  v e r y  
c o a r s e  g r a ined s an d s tone 3 em . t h i ck . 
Two h o r i z o n s  a r e  b i o t ur b a t e d  and f u l l  o f  
b u r r ow c a s t s  in t h e  mi d d l e  2 5  em . and a t  
th e t op 50 em . 

Quar t z i t i c  s an d s t one , g r e e n i s h gray , 
v e ry f i ne g r a in e d , ve ry t h i n  t o  th i n  
b e d d e d  w i t h a gray i sh r e d , c o a r s e  
gra i n e d  8 e m .  t h i c k  s and s t on e  b e d  i n  the 
midd le . 
Sko l i t h o� i n  v e r y  t h i n  b ed s . t e s  
o n  lower b e d d ing p l ane . G l a u c on i t e i s  
abundan t .  D a r k  g r a y i s h  r e d  wea th e r e d  
s u r f ac e . 

Q u a r t z i t i c  s and s t one , l i gh t gray , v e ry 
f ine gra i n e d , ve ry th in b e d d e d  a l t e r n a t  
w i th green i s h gray , l amina t ed sh a l e . 

on lmver b e d d i n g  p l ane o f  
s ome b ed s .  

Sh a l y  s an d s t o ne , d a r k  r; r e en i s h  g r ay , v e r y  
f ine g r a i ned , lam ina t ed w i t h  o c c as i on a l  
l ami n a t e d  gray i sh r e d  s h a le and l i g h t  
gray , v e ry t h i n  b e d ded q u a r t z i t i c s an d ­
s t one . O c c as iona l g l aucon i t i  s a nd s t o nL: , 
ve ry t h i n  b ed d ed and me d ium g r a ined . 
P l an o l i t e s  o n  uppe r b e d d i n g  p l ane o f  
s ome b ed s .  S an d s t one b e ds w i t h  l i mon i t i c 
wea t h e re d  s u r f a c e .  



Th i c kne s s C umu l a t ive 
Un i t  In Me t e r s Th ickne s s  

5 8  0 . 1 3 49 . 2 1  

5 7 * 1 . 9 3 5 1 . 1 4 

5 6* 0 . 50 5 1 . 6 4 

55* 6 . 00 5 7 . 6 4 

54  o .  7 l 5 8 . 3 5  

5 3  0 . 70 59 . 0 5 

5 2  1 . 5 2 60 . 5 7  

2 50 

D e s c r ip t ion 

Sands tone � l i gh t  green � medium to c o a r s e 
gr a ined , t h i n  b e d . 
C r o s s -b ed d e d  wi th a l t e rn a t e  s a n d s t on e  and 
glauc o n i t e  laminae . U n i t is a lens 
shaped ch ann e l . 

Sand s t one , g r ey i s h r e d , f ine t o  me d ium 
gr ained , v e r y  th in b ed d e d  w i th shaly 
b e d d ing p lanes . Med ium grained s and s t o n e  
found i n  d a r k  green i sh g r a y  g la u c on i t i c  
very t h i n  b a nd s . 
Cu r r e n t  l am in a t e d . 

D o l om i t ic o o l i t e s , gray ish r e d  to gray ish 
gre e n , f ine t o  med i um s i z e  o o i d e s  a t  t h e  
t o p  and c oa r s e  t o  very c o a r s e  s i z e  o o i d s  
a t  t h e  b o t t om .  G l a ucon i t i c  me d i um gr ained , 
very thin b e d d e d  s ands t one b e low t h e  o o l i t e s . 

C r o s s -b e d d e d . O o l i t e s  ar e p a r  h ema t t i c . 
Cur rent l ami n a t e d  g l a u c on i t i c  s a nd s tone . 
Glau c on i te i s  abund an t in o o l i t e s . S imi l a r  
t o  RP Uni t 1 2 6 .  

FAULT 

Sand s t on e , g r ay i sh o r an ge to g r e e n i s h  
gray , f in e  g r a ined , t h i n  t o  v e r y  th i n  
b e d d e d , a l t e rn a t in g  wi t h  l amina t ed 
g r e e n i s h  gray an d  g r ay i sh r ed sh a l e  a n d  
g r e enish g r a y  s i l ty sh a l e . 
Cur r en t l amina t e d  s an d s t on e . G l a u c on i t e  
is c oncen t r a t e d  i n  dark g r e e n i sh g r a y , 
ver y  th i n  s an d s tone b e d s . Un i t  i s  
i na c c e s s ib l e  a t  t h e  t o p . 

G l a u c o n i t ic s a nd s tone , d a rk g r e e nish gray , 
f in e  to me d ium g r a i ned , t h i n  t o  med ium 
b e d d e d  w i th g r a y i s h  red sh a l y  b e d d ing 
p lan e s . 
Cur r e n t  l amin a t e d  w i t h  a l t e r n a t e  s a n d s t one 
and g l a u c o G i t c  l a m i na e . 

Qu a r t z i t ic s ands tone , g r a y i sh r e d , v e r y  
f ine gra ined , ver y t h i n  b e d d e d  a l te r na t in g  
w i th l amina t ed s h a l e . 
30% Shal e . 
Fault perp end i c ul ar to s t r i ke . San d s t o ne 
has a l i mo n i t ic c o l or . 

S i l t y s h a l e , d us ky y e l l o111 , lamin a t e d . 
Dark g re en we a th e r e d s u r f a c e . 



Thickn es s Cumul a t ive 
-'U_n_i_t __ I_n_l_·Ie_.t'--e"-r'--s'------"-T.;..;h.:;;;;;__i c: k ness 

5 1  1 . 4 2 

SO* 2 . 0 8 

4 9  2 . 0 3  

3 . 0 0  

0 . 9 1  

4 7  0 . 3 8 

2 . 50 

4 6  0 . 1 3 

4 5  0 . 30 

4 4  0 . 6 3  

4 3  0 . 5 5 

6 1 . 9 9 

6 4 . 0 7  

6 6 . 1 0  

6 9 . 1 0 

7 0 . 0 1 

7 0 . 3 9 

7 2 . 89 

7 3 . 0 2 

7 3 . 3 2  

7 3 . 9 5 

7 4 . 5 0 

2 5 1  

Des c r ipt ion 

Sands t on e , d us ky y e l low ,  ve ry f i n e  grained , 
very thin t o  thin b edded a l t erna tin g  wi th 
lamin ated l i �t t  gray s h a le . 
Some beds weather t o  a l im� n i t i c  color . 
Fractured and j o inted s and s t on e . 

Sand s t one , dusky y e l low , ve ry f i ne 
grained , very t h in b edded a t  the  b o t tom 
b ec oming l aminated at the top . 
Cur r en t  l am ina t e d . 

Sh aly s i l t s t one , d usky y e l l ow t o  p a l e  
b rown , l amina ted  to very thin b ed ded •vi t h  
s ever a l  very thin t o  thin b ed de d , very 
f ine grained sand s t on e  b ed s  in  the midd l e . 
Some s i l t s tone beds h av e  greeni sh gray 
b ed d ing p l anes . 
S ands tone b eds are  cur r e n t  lamina t ed w i Lh 
g lauc oni t i c  l aminae . Join t ed . S i l t s tone 
wea thers  ea s i ly . 

COVERED 

S i l t s tone , c al careous , d u s ky y e l low , 
lami nated t o  very thin b edded  wi th ver y  
thin bedde d , li gh t  gray l imes t o ne . 
Organic s tructures  on s o�e b edd ing p lane s . 

S i l t s t one , dusky y e l l ow ,  lamina ted . 
Wea th er s  eas i ly . 

COVERED 

Sh a le , sandy , l aminated greenish gray at  
the bot t om and gray ish red a t  the top . 
Looks f las ered . 

Sands t one , d a r k  y e l l o\vi sh o r ange t o  p a l e  
b r own , ve ry f i ne grain e d , l amin a t ed t o  
very th in b e d d e d . 
F l as ered band s a t  the top . 

S i l ty shale , l amina te d , w i t h  8 em . 
hor izon o f  greenish gray s i l ty sh a le 
a t  the  b o t to� and grayi sh red on t o p . 
F las e r  b edd ing . 

Sha l y  sands tone , l i gh t  b r ovm i sh , very 
f i ne graine:cl , L.l!uina tt.:d wi th gray i s h  red 
sh aly bedding p lanes . 



Thi ckne s s  Cumu l a t ive 
U n i t In Mete r s  Th i c kn e s s  ��--������� 

42 0 . 35 7 4 . 8 5 

4 1  0 . 5 5 7 5 . 4 0 

4 0  1 .  2 2  7 6 . 62 

3 9  0 . 9 1  9 7 . 5 3 

0 . 5 5 7 8 . 0 8  

3 7  0 .  9 1  7 8 . 99  

3 6  0 . 2 0 7 9 . 1 9 

3 5  1 . 0 0  80 . 1 9 

3 4  0 . 4 3 80 . 6 2 

3 3  0 . 2 5 80 . 8 7 

3 2  0 . 6 3 8 1 . 5 0 

2 5 2  

D e s c r ipt i on 

Sand s t one , p a l e y e l lowi sh b r own , v e r y  f in e  
grained , l aminat e d  t o  ve ry t h in e v e n ly 
b e dd e d . 
L i mon i t i c  wea t h e r ing . F r a c t ur e d . 

S i l t y s h a l e , g r ay i s h  r ed , l am i na t e d  wi th 
a v e ry f i ne g r a in e d , very th i n  s an d s t o n e  
b ed c l o s e t o  b o t t om .  

S an d s t on e , p a l e  y e l lowi s h  b r own , v e ry f i ne 
grained , th in t o  ve ry t h i n  b ed d e d  w i t h  
i nt e rv e n i n g  l a mi n a t e d , g r a y i sh r e d  s h a l e . 
1 0 %  S h a l e .  

S and s t on e , g r ay i s h r e d , v e r y  f in e  g r a i n e d , 
very t h i n  b ed d e d a l t e rn a t ing wi th l am i ­
n a t ed s h a l e . 
40% Sh ale . 
Flas e r  b ed d in g . 

S an d s t one , p a le ye l lo w i s h  b r own , v e ry f in e  
gra i ned , l am i n a t e d  th i n  u nevenly b ed d e d . 

S h a l y  s i l t s t o n e , d u s ky y e l l ow ,  l amin a t e d  
t o  v e r y  t h i n  b ed d e d  w i t h  v ery f i n e , ve ry 
t h in s an d s t one b and s i n  the m i d d l e . 

S and s t one , p a l e  y e l l owi sh b r own , v e r y  
f ine graine d , v e r y  t h i n  t o  t h i n  even l y  
b ed d e d . 
Cur r e n t  l am i na t e d . J o i nt e d . 

S i l t y shale and sh a ly s i l t s t one , d us ky 
yel l ow , lamin a t e d  to ve r y  t h i n  b e dde d . 
Looks l i k e  un i t  7 1  in PR I - 7 5  s e c t i o n . 
( La l i t e c as t s . )  

S and s t on e , l i  t b rown , v e ry f ine g r a i n e d , 
lamina ted t o  t h i n  b ecl d e d . 
Fr a c t u r e d  an d j o in t e d . 

Sh a l e , g r een ish  g r ay , L.J.mi ni.l t e d  w i t h  

g r ay i s h  o r an ge l aminated s i l ty sha l e . 

Sh a l e , g r ay i � 1  r e d , laminated wi th 
in t e rven i n g ,  v e r y  f jne g r a ined , v e r y  t h in 
b e d d e d  s n J s t o n e  a t  t he b o t t o m .  
60% Sha le . 



2 53 

Th i c kn e s s  Cumu l a t ive 
Unit In Hete rs Th i c k n e s s  -��������----------------- D e s c r ip t i on 

? 

? 

3 1  1 . 50 83 . 00 

30 5 . 0 0  83 . 0 0 

2 9  3 . 80 9 1 . 80 

2 8  3. 3 5  9 5 . 1 5  

1 .  8 2  9 6 . 9 7  

2 6  2 . 2 8 9 9 . 2 5 

1 . 8 8  1 0 1 . 1 3 

COVERED 

FAULT 

COV ERED 

Sand s t on e , grayi s h  r e d  to p a l e  r e d , v e r y  
f in e  g r a i ne d , v e r y  th i n  t o  th in b e d d e d  
w i t h  i nt e rvening lamin a t e d  s h a l y  s and s t one . 
S h a ly sand s t o n e  i s  mod u l ar . We a th e red 
sur f a c e  is dark g ree n i s h  gray . Bad ly 
wea th e r ed . F r a c tured and j o i n t ed . 

Sand s t on e , d a rk y e l l owish orange v e r y  
f i n e  g r a in e d , l amina t e d  t o  v e r y  thin 
b ed d e d . 
P a r t ly c ov e r e d . 

Sha ly s i l t s tone , g r e e n i sh gray t o  dus ky 
ye l l ow ,  l amin a te d  wi th o c c as i o n a l  ve r y  
f in e  g r a i n e d , v e r y  thi n  b ed de d  s a nd s t o n e  
and l ami n a t e d  g r e e n i s h  gr ay sh ale . 
F l as e r  b ed d i n g  a t  t h e  t op . 

S an d s t one , g r ay i s h  red to p a l e  b rown , 
very f i n e  g r a ined wi th o c c a s i on a l  med i um 
g r ai n ed h o r i z ons , v e ry t h i n  t o  t h i n  
b ed d e d  a t  t h e  b o t t om and med i um b e d d e d  
a t  t h e  t op . 
C u r r en t l ami n a t e d . P on l ower 
b ed d in g  o f  s ome b ed s . 

S an ds t on e , g r ay i s h  red t o  p a le b r om1 , 
s i l t y  t o  very f in e  g r a i ne d , ve ry thin t o  
thin b ed d e d  in te rb ed d e d  w i t h  lauin a t e d  
s h a le . 
H a l i t e  c r ys t a l  cas t s .  
H i c r o  c r o s s -b ed d ing . 

R i p p le ma r ke d . 
flas er b e d d ing . 

S h a l e , g r a y i s h  r e d , lamina t e d  w i t h  a 

25 em . th i c k  ho r i zon of g r ay i s h  o r a nge 

s i l t s ton e and gr e en ish g r ay s h a l e i n  t h e  
m i d d l e . 

S and s t one , p a l e  b r om1 t o  p a le red , v e ry 
f i ne g r a in e d , very thin t o  t h i n  b e dde d 
-vl i th sh;, l y  b e d d i ll g  a c \ L: s . 

F l a s e r  b e d d i n g  in the mid d l e . F r a c t u r e d  
a n d  j o i n t e d . 



Th i ckn es s C umu l a t ive 
Un i t  In He t e r s  ._1.:::.'r:..:1=:i.::::c.:..;k::.:n�e:.::s:...:s:__ _________ _::.D:...:e::..:.s::..:c::..I::..·:::.i;;:.P..::t.::;i:..:::o:.:n:.. _________ _ 

24 2 . 70 

2 3  5 . 3 3 

22 1 . 2 2  

2 1  2 . 0 3  

20* 1 .  7 2  

1 9  1 . 4 2  

1 8  1 . 50 

1 0 3 . 8 3  

1 0 9 . 1 6  

1 1 0 . 3 8 

1 1 2 . 4 1  

1 1 4 . 1 3  

1 1 5 .  5 5  

1 1 7 . 50 

S an d s tone , p a l e  b r own t o  g ray i sh r e d , v e r y  
t h i n  g r a i ne d , v e r y  thin to t h i n  bedd ed 
a l t e rn a t i n g  w i t h  lamina t e d  s h a l e  an d sh a l y  
sand s t one . Sh ale s and s t one a r e  g r e e n i sh 
(; r ay a t  the t op . 
Sand s t on e  b ed s  a r e  c ur r en t l a m i na t e d . 

F l a s e r  b ed d ing . J o i n t e d  and f ra c t u r e d . 

S an d s tone , p a le b rown , v e r y  f i ne g r a in e d , 

ve ry thi n  t o  med i urr: b ed d e d  b o t t om and t o p  
wi th lamin a t ed s h a le A.nd s an d s t one in the 

midd l e . 
1 0 %  S h a l e . 
Mud c r acks . C u r r e n t  lamina ted . l i t e s  

o n  l owe r b ed d in g  p l anes o f  s ome b e d s . 
Dark g r e en i sh gray veathe r e d  s ur f a ce . 

S an d s t one , g r e en i s h  g r ay , v e r y  f in e  t o  

med i um g r a ined w i t h  a med i um b e d  a t  the 

b o t tom an d v e r y  t h in t o  t h i n  b ed de d  s an d -

s tone a l t e r n a t i n g  w i th l amin a t ed sha l e . 

1 0% Sha l e . 
F l a s e r  b ed d  

S an d s t on e , g r ay i sh r e d  t o  p a l e  r ed , v e r y  

f in e  g r a in ed , v e r y  th in to t h i n  b ed d e d  

a t  t h e  t o p  a l t e rn a  'Il l  t h  l amin a t e d  

sha l y  s an d s tone in the m i d d le . 

S an d s t on e , g r ay i s h  r e d  t o  p a le r e d , ve r y  

f i n e  g r a i ned , ve ry th i n  w i th o c c a s i on a l  

t h i n  b ed s  a l t e rn a t in g  w i t h  l amina t e d  

sh a le a n d  sh a l y  s and s t one i n  t h e  midd l e .  

5 %  Sha le . 
J o i n t ed an d f r a c t u r ed . 

S a nd s t on e , r e d , ve r y  f ine g r a i ned , 

ver y  th i n  b ed d e d  a l t e r n a t  w i t h  l am.i-
n a t e d  sha l e . S ome t h i n  b e d s  a t th e t op . 
20% S h a l e .  
Fl a s e J: b ed d i ng a r  t h e  b o t t om .  Dark 
gr e en i s h g r av w e a t hered s u r f a c e . 

FAULT 

S ands tone , p a l e r ed , ve ry f i n e  n e d , 

s h a ly a nd lam i ncJ t cd a t  t h e  b o t tom to 
med ium b eddl:d  .ct l L f l (' t o p . 
Da r k g r e e n i sh g ray we a t h e r ed s u r f ace .  



Th icknes s  Cumul a tive 
Uni t  In Me te r s  Th i c kness 

1 7  1 . 50 1 1 8 . 55 

1 6  3 . 5 5 1 22 . 1 0  

1 5  1 . 9 8  1 2 4 . 0 8 

1 4  8 . 1 0 1 32 . 1 8 

1 3  1 . 1 0 1 3  3 .  2 8  

1 2  2 . 80 1 36 . 0 8 

1 1  2 . 43 1 3 8 . 5 1  

1 0  1 . 00 1 3 9 . 5 1 

9 2 . 2 8 1 4 1 . 7 9 

Des c r ip t i on 

S ands tone , p a le red , very f in e  grained , 
thin b edded wi th int e rvening lami na t ed 
sh a l y  s an d s tone . A l igh t greenish gray 
2 0  em . thick  h o r i zon o f  c o ar s e  to  ve r y  
c oa r s e  grained sand s t one is a t  the  to p 
unde r lain b y  s i l ty s h a le . 
Green i s h  gray weathered s ur f ac e . 

Shale , gray i s h  red , laminated s i l ty . 
Fr iable . 

2 5 5 

Sands tone , gray i s h  red , very f ine grained , 
ver y  thin b edded  c: l t e r na t ing with l ami­
na ted to v e r y  thin b eds . 
F r a c t ured  and j ointed . Dark green ish 
gray wea thered s u r f a c e . 

Sh ale , gray i sh r e d , lamina t ed o c cas iona l l y  
s i l t y  with very f in e  gr ained , very thin 
bedded s ands t one 1 - 5 em . t h i c k  c los e 
to the top . 
80% Sha le . 
Friable , p a r t ly cove r ed . 

FAGLT 

Shale , al terna t e  l amina t e d  greenish gray 
and grayish r e d  shale a t  th e b o t tom b e­
comi ng grayi sh r e d  a t  t h e  top  wi th oc­
cas ional v e r y  thin s i l t s tone b ed s .  

S and s t one , p a le b r own , l ami nated  with 
occas ional very thin and thin b ed s  with 
1 0  em . thick h o r i z on o f  l amin a t e d  g r ay is h  
red shale in the m i d d l e . G r a y i sh red 
shaly b ed d i n g  p lane s . 
Sand s tone has a greenish t inge . 

Sands tone , grayish  red , ve ry f i ne g r a i n e d , 

lawina t e d  w i th lamin a t ed s h a l e . 
35 % Shale . 
F l a s er b edd i n g  a t  the top . Cur rent lami­
n a t ed s an d s t one . 

Shn l y  s i l t s t one , grayi sh and , lamina t ed . 
C u r r en t  l a m i n a t e d . 

Sands tone , grayi sh o r ange , ve r y fine 
grained , very thin bedded a t  the b o t tom 
b e c oming lamina t ed at the top . A gr een ish 

gray lamina ted shale 1 hori zon c� .  th i ck 
i s  at the b o t t om . 



Thi ckne s s  Cumula t i ve 
U n i t  In He t e r s  Th ickn e s s  

8 1 0 . 00 1 5 1 . 7 9 

7 0 . 55 1 5 2 . 34 

6 1 . 3 2  1 5 3 . 6 6 

5 1 . 5 2  1 5 5 . 1 8 

4 1 . 5 5  1 5 6 . 7 3  

3 0 . 3 8  1 5 7 . 11 

2 1 . 42 1 5 8 . 5 3  

1 2 . 03  1 60 . 5 6  

? 

2 56 

D e s c r ip t .i on 

S an d s t on e , gray i s h  r e d , s i l t y t o  v e r y  f i n e  
gra i ne d , v e ry th i n  b e d d e d  a l t e rna t i ng w i t h 
l am in a t e d  s h a l e . S ands t o n e  mo r e  abundan t 
at t h e  t op . 
30% S ha l e . 
Flas e r  b e d d in g . C u r r e n t  l am i n a t e d . 
S an d s t on e  b ed s  in t h e  m i d d l e  have a d a r k  
gre e n i s h  t i nge . 

S i l t y s h a l e , gray i s h  r e d , l ami n a t e d . 

Al t e r n a t e  very thin b e d d e d  s i l t s t o ne and 
l aminated s h a l e , gray i s h  r e d . 
Uni t b e c ome s mo r e  s i l ty a t  the t op . 

S h a ly s i l t s t one , g r e e n i sh g r ay l ami n a t e d . 
Bre a e as i ly i n t o  ch i p s . 

S i l t y  s and s ton e , p a le r e d  t o  mod e r a t e  red , 
v e ry f i ne gr a ined , l amina t e d  t o  very t h i n  
b ed d e d . 
Gray i s h  orange s u r f a c e . F r a c t ured a n d  
j o i n te d . P ar t ly c ove r e d . 

S i l t y  s h a l e , gre eni sh gray , l am i n a t e d . 
Breaks e a s i ly i n t o  ch i p s . 

S and s t on e , s i l t y ,  gra y i s h  re d ,  very f i ne 
grai n e d , l am i nated t o  v e ry t h i n  b ed d ed . 
Curr e n t  laoina t ed . Lo o k s  f l a s e r ed . 

Shaly s il t s t o ne , green i s h  g r ay a t  the 
b o t t om b e coming p a le y e l l ow i s h  orange 
a t  t h e  t o p , l am i na t ed with o c c as i o nal 
very thi n s i l t s t one b e d s . 
D e e p l y  weathe red . 

CO VElUm 

Hos t ly g ra y i s h red s h D l e . 

WHITE OAK HOU::iTAIN FAULT 
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Pu mpkin V a l ley S h a l e  

Al t e r n a t e  thin t o  v e ry t h i n  b ed d ed s an d s tone 
and lami n a t e d  s h a ly t o  s i l ty s ands t o n e , 

gre eni sh gray and l i gh t  g r e e n i sh g r ay , 
wi th l imon i t i c  su r f a c e s ; o c c a s i o n a l  quar t -· 

z i t i c s an d s t one b eds . Con g l ome r i t i c  
hema t i t e p e l l e t s i n  s eve r a l  h o r i zons in 
very f ine to medium g r a i n e d  s an d s t o ne 
b ed s . 
Ripple ma rks i n  s ome b e d s ;  c u r r e n t  lami­
na t i on s ; r u s ophy c u s  f o und c l o s e to the 
mid d l e  of u n i t ;  s k o l i t h o s  in a quar t z i t i c  
sand s t one b ed .  P l an o l i te s  2 - 3 mm .  wide 
on b ed d i n g  p lanes o f  some b e d s . 

Quar t z i t i c  s a nd s t on e , d u s ky y e l low t o  
gray i sh o r ange , f ine t o  med ium g r a i ned , 

th i n  t o  me d i um b e d d e d . 
Jo in t ed , f r a c t u r e d  and cas s iv e . 

Shaly s i l t s t on e , l i gh t g r e e n i s h  g r ay , 
lamina ted . 

F r i ab l e  and f l akey . 

Qua r t z i t i c  s an d s t one , d i r t y g r e eni sh g r ay , 
f in e  g r a i n e d , t h i n  t o  med i um b e dd e d ; 
l imoni t i c  b l o t ch e s  on s ur f ac e . 
Joi n t ed , f r a c t u r e d  and mas s ive . 

COVERE D  

S a nd s t one , g r eeni sh gray , very f in e  t o  
f ine g ra i ne d , th i n  t o  med i um b ed de d . 
Cur r e n t  l ami na ted ; j o i n t e d . 

COVE RE D  

A l t e rn a t e  v e r y  th i n  b e d d e d  s an d s t o ne and 
l am i n a t e d  s h a l e , g r ay i sh r e d , very f i ne 
to f in e  g r a ine d  s ands t o ne . 

Ripp le ma rke d ; F l as e r  b e d d in g . P l a no l i t e s  
o n  sor:Je b e ds . 
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Sand s tone , l i gh t  g r een i sh gray , very f ine 
to f ine g r a ined , v e ry t h i n  t o  l am i n a t ed 
a t  th e b o t t o m  a l t e rn a t i n g  \vi th s h a l y t o 
s i l t y  san d s t o ne , b e coming th in b ed d e d  
in th e m i d d le and t h e n  v e r y  t h i n  b e d d e d  
a t  t h e  top . 
Cur r e n t  l aminat ions . Rip p le 
par t s  o f  uni t  l o o k  f l as e r e d . 
2 ·- 3 Dill . w i d e  i n  s om e  b ed s . 

marke d , 
P l ano l i t e s  
J o i n t e d . 

A l t e rna t e  v e ry t h i n  b ed d e d  t o  l amin a t e d  
s ands tone and s h a l e , g r ay i s h  r e d , v e r y  
fine t o  f i n e  gra ined . S h a le mo r e  abun­
d an t  upwa r d  in the un i t . 
30% S h a l e  
Lamina t e d  s h a l e  and s and s t on e  a r e  f l a s e r e d . 
Rip p l e  marks in  s ands t one b e d s , c u r r e n t  
l amina t e d . 

A l t e rn a t e  s and s t one and and s i l t y t o  sh a ly 
s an d s t on e , l i gh t g r e e n i s h  g r a y , very f in e  
t o  f ine g r a ined , l amina t e d  t o  t h i n , b u t  
mos t ly very thin b e d de d . L i mon i t i c  and 
d a r k  greenish gray t o  b r mm 
w e a t h e r e d  sur face . 
1 0% S h a l e . 
Sko l i  
P lan o l i t e s  
s o m e  b ed s .  

in a t h i n  s a nd s t one b ed . 
on lower b e d d i n g  p lan e o f  

Re c t an g u l a r  j o i n t i ng . 

S ha l e , g r e e n i s h  g r ay t o p  2 5  ern . an d 
b o t t om o f  un i t , r e d  s h a l e  
al t e rn a t i ng w i th l amina t e d  s h a l y  s and­
s t one and d a r k  g r e e n i s h  g r ay g l aucon i t i c  
s an d s to ne in the midd le . 
80% Shale . 

Sand s t one , g r e e n i s h  g r a y  t o  , f in e 
g r a i ned w i t h  a coarse g rai ned h o r i z o n  
1 5  em . t h i c k ; lamin <J.ted t o  t h i n  b edd e d 
a l t e r n a t j_ n g  t.; i l h s h a l y  s t one a t  t he 
b o t t om .  S ands tone \v0 i.l. thers t o  a d a r k  
g r e e n i s h  g r a y  c o l o r  w i th l imoni t i c  
b l o t ch e s . 
R i p p l e  marke d . P lano l i t e s on b e d d i n g  
p l an e  of s ome b e d s . 



Th i ckn�=; s s  
Un i t  I n  Neters  

2 7 * 1 . 5 0  

2 6 / 1  2 . 0 2  

2 6 / 2  2 . 1 5 

2 5  0 . 5 0 

24 0 . 88 

2 3  0 . 3 8 

2 2  1 .  2 5  

Cumula t ive 
Thi cknes s 

3 5 . 60 

3 7 . 6 2 

3 9 . 7 7  

40 . 2 7 

4 1 . 1 5 

4 1 . 5 3 

4 2 . 7 8 

259 

D e scription 

S a nd s t one , l i gh t  greeni sh gray , ve ry f i ne 
t o  coarse  g r ained , laminated t o  thin b u t  
mos t ly very t h i n  bedde d , a l t e rn ating  w i th 
s il ty sands tone a t  the  b o t t om ;  p a le b r own 
we a thered s u r f a c e  a t  t h e  to p .  
S ands tone b ed s  in the mid d l e  a r e  f r i ab l e ; 
j o inted . 

Sand s tone , p a l e  red w i t h  l imoni t ic s u r f a ces 
and greeni sh gray bedd in g  p lanes , f ine t o  
med ium grained , v e ry t h i n  t o  l amin a ted  
b o t t om ,  med ium b edded at  t h e  top . 
Ripp le  marked ; j oint e d . 

Sand s t or.e , gray i s h  red , very  f i ne t o  f in e  
gra ined , lamina t ed w i th s h a le a t  t h e  
b o t t om wh i l e  b ec oming t h in t o  me d i um 
b edded a t  th e top . S ome beds  wedge out . 
5 %  S h a l e  b o t t om of  uni t . 
A very s h a l low channel 20 ern . deep a nd 
ab out 2 me t e r s  wid e  is f il le d  w i th lami­
n a ted  shale and s ands tone . Ripp le marked . 
P l an ol i tes  on lower bedd ing p lane o f  s ome 
b ed s . 

S and s tone , s i l t y , green1sn g r ay a t  th e 
bot t om and g ray i s h  red  a t  the t op o f  uni t ,  
f in e  grained and l amina t ed . 
Bedding p l ane s  a r e  not c l e a r . 

S ands t one , grayish red , very f ine t o  f i ne 
g r a i ned , l ami n ated  to thin b u t  mos t ly 
ver y  thin bedde d , sand s t one has sha ly 
bedd ing p l anes and a l t e r n a t e s  wi th s h a l e  
in  the  mid d l e  o f  unit . 
10% Sha l e  i n  the mi d d l e  o f  un it . 
Ri p p le marke d ; f l asered  in th e midd l e .  
Modular bedd i ng p la ne a t  t h e  t o p . 

on l owe r 

Si l ty sand s t o n e , g re � n i s h  g r ay bot t om 
h a l f  and g r ayi s h  red upper  h a l f , f i n e  
with coars e grained s and s t on e  lenses 
ab out 2 em . t h i ck , ma t r ix is  mos tly 
med ium grained , beds a r e  l amina t ed . 

Sands tone , greenish gray , b e c oming 
grayish red and gree ni s h  gray towards  
the top , f ine to  coar s e  g r a i ned , very 
thin to th in b edded ; coarse  grained 
conglorne r i t i c sands t one bed 2 5  em . 

thi ck at t h e  top . 
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S an ds t one , greenish g r ay , becoming gray i sh 
red and green i sh gray toward s  the top , 
f in e  t o  c oarse  gra ined , very thin t o  thin  
bedded ; coarse  grained cocglome r i t i c  s and­
s t one , bed 25 ern . th ick at t h e  t o p . 
Current l ami nated ; ripple mar ks on top  
b ed of  uni t . Trans p o r t e d  bur r ow cas t s  
a l t e rn a te wi th sand s tone b ed s  and b e come 
d ominan t  at the top . 

S ands tone , gra y i sh red a t  b o t t om t o  
greenish gray a t  the top , f i ne t o  very 
coarse  graine d , n o  apparent  b edd in g , 
looks mas sive . 
Cro s s  bedde d . Tran s p o r ted burrow cas t s  
wi th lenses  o f  pebbly  hema t i t e p e l le t s . 
S and s tone beds are  cur rent l ami nated . 

Sand s t one , grayish red , medium grained 
very thin to thin bedded a t  t h e  b o t tom 
wi th greenish gray lamina t ed sha ly s and­
s tone mid d le and quar t z i t i c  s an ds tone 
pale yel l ow i sh b r ovm ,  very f ine g ra ined 
very thin t o  thin bedded a t  t h e  top wi th 
a l imon i t i c  surface . 
Cur r ent lamina t ions in  s ome beds . 
P lano li tes  in gray i s h  red s and s t one and 
laminated s ha ly s an d s t one . 

Quar t z i t i c  s and s t one , pa le y e l lowi s h  
b rown t o  grayish , v e r y  f ine t o  f ine 
grained , very thin t o  thin b ed de d ,  with  
l imon i t i c  s u r f aces . 
Some b ed s  are r ip p l e  marked ; j o in ted 
and f r a c tured . 

S i lty  sand s tone , gray ish red very f in e  
to f ine  graine d , l o o k s  ma s s ive , with 
green ish gray shaly s a nd s t one , then 
gray ish red s i l ty s an d s t one and gr eeni s h  
gray sha l ;' s a n d s tone , v e r y t h l n  t o  larni­
nated . Coarse  g r a ined gr eeni s h  gray 
s an d s t on e  bed 1 2  em . at the t o p . 
P l an o l i tes on upper  bedding p l ane o f  
s an ds t one a t  b o t t om . Greenish gray 
shaly sand s t one i s  b i o t urb a t ed . 
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D e s crip t i o n  

Quar t z i t i c  s ands t on e , g reeni s h  gray a t  
b o t tom and grayish r e d  a t  t h e  t o p , v e ry 
f in e  to c o a r s e  g r a i ne d , l amina t ed t o  t h i n  
bu t mos t l y  ve ry t h i n  b e dd e d . Two h o r i zons 
of v e ry th in c o a r s e g ra ined s and s t o n e  in 
th e mid d l e .  One bed has a mod u l a r  b ed d i ng 
p lane . 
Sko l i thos i n  a v e ry thin b ed at th e b o t t o m .  
Cur r en t  l amin a t ions in s ome b ed s . 

Al t e rn a t e  v e ry t h i n  s an d s t on e  and l amin a t e d  
s i l ty to sh a ly san d s t on e , g r e e ni sh g r ay , 
mo s t ly v e ry f i ne to f in e  g r a i n e d , 
o c c a s i o n a l  med i um g r a i n ed s an d s t o n e , a 
gray i s h  r e d  t o  green i s h  b l a c k  v e ry c o ar s e  
s an d s tone b ed i s  a t  t h e  t o p  o f  uni t .  
Sko l i th o s  in some s an d s t one b e d s  a t  t h e  
t o p . Ri p p l e  marke d . P lano l i te s  on s ome 
b ed s . S i l t y  sand s t on e  b e d s  look mas s ive 
and are b i o t u rb a t e d . G l au c on i t i c  l ami­
n a t i on s  in s ome s ands t one b e d s . 

A l t e r n a t e  v e ry t h i n  s a nd s t on e  and l ami­
na t ed sh a l e ,  g r a y i s h  red wi th o c c a s iona l 
v e ry thin me d ium gra ined g l a u c o n i t i c  
s and s t on e . S an d s tone mo s t ly f ine g r a i ned . 
20% S h a l e . 
S ome s and s tone b e ds a r e  l en s e s  wh i c h  
th i c ke n  a n d  th i n . 

Sh a l e , g r a y i s h  r e d , t h i n l y  l am in a t e d . 
F l akey and f r iab l e . 

A l t e r n a t e  s an d s t on e  and sh a l y  s a nd s t on e , 
l amina t e d  to v e ry t h i n  b ed d e d , p a l e  b r o'.m 
t o  greenish g r ay , f in e  g r a i ned . S ands tone 

is s l i �t t ly g l a u c o n i t i c . 
P l ano l i t e s  2 - 3 rr.m .  w id e  a r e  ab u:1 d a n t  i n  
s ome b ed s . 

Al t e r n a t e sha g l aucon i t i c  s a n d s t o ne and 
sha l e , �rayish  red , very f i ne to f i ne 
grain e d , l amina t e d  b o t tom 38 em . ;  u n i t  
b e c ome s m e d ium g r ay , th in b ed d e d  s an d ­
s t one wi th o c c a s i on a l  d o l omi t i c  b ed s , 
w i th 3 em . o f  o o l i t es a t  t h e  t o p  o f  u n i t .  

Oo l i t e s  t o p  o f  u n i t .  S an d s t one b ed s  a r e 

c u r r en t lamina t e d ; in s o me b e d s  the 
lamina t ions are g l aucon i t i c . J o in t e d . 
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Shaly s t i l s t onc , med ium b l ue gray , 
laminated a l terna ting wi th very f ine 
grained very t h i n  evenly b e d d e d  s and s tone ; 
shaly s i l t s t one become s d ominan t toward s  
the t o p  and dolomi tic . 
Sha ly s i l t s t one 80% . 
Some sands t one b e d s  are r ip p le marked 
and current lamina ted . 

L imes t one , med i um giay , very f ine gr ained , 
thin to med i um b e d de d  a t  the b o t t om wi th 
very thin to  lamina;: e d  in  the middle and 
med ium bedded at  the top ; very f i ne 
grained s and s tone s t r i ngers in  l ime s t on e . 
I n t r ica t e  int r a c la s t s  in  two h o r i zons 
3 - 5 em . th i ck , bot tom and mid d le of 
uni t ;  current lamina t ions . P lano l i t e s 
on b ed ding p l ane o f  s ome b eds  a t  th e 
b o t tom.  S imi lar to PR 1 1 8 / 3 . 

S i l ty sh ale , grayish o range , l amina t e d , 
with a 30 em . t h i c k  l aminat e d  calcare ous 
s i l t s tone b ed at  the b o t t om .  Al t er na t e  
gray i sh r ed shale and s h a ly s ands tone 
very thin to  laminated in the mid d le and 
greenish gray sh ale at the top . 
7 5 %  Shale . 
Phycode� 2 . 5  em . wide on a grayish r ed 
b e d  in  t he midd le . 

Alternate s ands t one and shale , very th i n  
t o  laminated , grayish red , very f i ne t o 
f in e  grained with thin  b ed d e d  sands t one 
above the mid d le . 
1 0 %  Shale . 
Ripp l e  marked ; £ la s e r  b e d d i n g , b o t t om 
of uni t .  1 . 5 em . wide a r e  
abundan t  o n  
some b eds . 

Quar t z i l i c s c::. nds to nc , rted L Gm b l u i s h  gray 
b o t t om 1 5  em . b e c oming gr �enish gray and 
ligh t b rown i sh gray at the t o p , f in e  
gr ained , v e r y  t h i n  b edded  at  the  b o t t om 
becoming thin b edded  a t  th e top . 
Ripp l e  ma rks ; g l auconi t ic laminat ions 
in s ome b ed s . 
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Quar t z i t i c s and s t one , l i gh t  g r ay , ve r y  
f i ne t o  f i n e  g r a ined , very th i n  t o  med ium 
b ed d e d . 
Ripp le marks ; cur rent lami na t i ons i n  
s ome b e ds . Sko l i t h o s  2 - 3 nun .  \vi d e ,  
1 .  5 em . lon g:---

-

C a l c a re o us s i l t s t one a n d  s h a l e , dark 
g r e en i sh gray , v e r y  th i n  to l amina t e d  
with f in e  g r a i ne d  t h i n  b ed d e d  g r ay i s h  
d o l omi t i c  s and s t on e  i n  t h e  mi d d le , th e 
c a l c a reous s i l t s t one b e c ome s grayish 
o r an g e  in c o l o r  at th e t o p . 
C a l c ar e o u s  s i l t s tone 40% . 
Ri p p l e  marks . P l an o l i t es 1 . 5 em . wid e 
in t h e  s h a le s , 

Quar t z i t i c s a nds t one , l i gh t  g r ay t o  
g r e e n ish g ray , f i ne g r a i n e d , v e r y  t h i n  
b e d d e d  w i t h  o c c as i onal t h i n  b e d s . 
Top b ed i s  r i p p le marke d . P la n o l i t e s  
o n  u p p e r  b e d d i n g  p a l n e s  o f  s ome b e d s . 

S an d s t on e , g r a y i s h  r e d , f i n e  grain e d , 
l am i na t e d  t o  t h i n  b e d d e d  a t  t h e  b o t t om 
wi t h  s i l t y b ed d i ng p l ane s .  Un i t  i s  
med i um b ed d e d  w i th c on g lome r i t ic v e r y  
c o a r s e  s an d s t on e  a t  t h e  t o p  45 em . 
w i t h  g r e e n i s h  g r a y  c o l o r  t o p  1 2  ern . 
J o i n t ed . 

Sand s t on e , g ra y i s h  r e d , v e r y  f i ne t o  
f in e  g r a i n e d , t h i n  b ed d e d  a t  t h e  b o t t om 
and c l o s e  t o  t h e  t o p  wi t h  s h a l y  b e dd ing 
p lanes ; l amina t e d  dusky y e llow s i l ty 
s an d s  t one 2 5  em . th i c k  in the midd le . 
Ri p p le rna rked . C r_ti_z_i_c1_!1� ; ! l a�:..J_it c.:_;:;_ 
1 . 5 ern . wide on lower b e d d i n g  p lane o f  
s ome b ed s . 

S and s t one , g-r<1y i s h  r e d , Vlo ry t i ne t o  
f ine g ra i n e d , l mnin.:1ted t o  v e r y  th i n  
b ed d e d , w i t h  s h a l y to s i l t y  b e d d i n g  
p la n e s . 
Cu r r en t  l ami n a t i o n s  in s ome b e d s . 
P l an o l i tes and worm t r a c ks on s ome b ed s . 

COVERED? 

WHITE OAK HOUNTAIN FAULT 
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BULLRUN RIDGE - DIGGS GAP S ECT ION 

Th i ckne s s  C umul at ive 
t In Me te r s  Th 

40/ 1* 0 . 2 0 0 . 20 

4 0 / 2  1 . 0 5  l .  25 

4 0 / 3 * 1 . 90 3 . 1 5 

0 . 2 0 3 . 35 

l . OO 

4 0 / 6  1 . 6 5  6 . 0 0  

40 / 7  1 .  5 0  7 . 50 

40 / 8* 2 . 7 5 1 0 . 2 5 

PUMPKIN VALLEY SIL<\LE 

Qua r t z i t ic s an d s t o ne , wh i t i sh to gre e n i sh , 
c o a r s e  graine d , t h in t o  med ium bed d e d .  
Fra c t ur e d .  

Al t e r n a t e  v ery t h in b ed d ed s and s t one a n d  
l am i na t e d s i l t y  sha l e , dus ky y e l l ow , 
very f i ne to f i ne g r a i n e d . 
20% Shale . 
Flas e r  b ed d i ng . 

S an d s t on e , p a l e  y e l low i s h  b rown very f i n e  
t o  f ine g r a i n ed , very t h i n  to th i n  b e d d e d ; 
f l a s ered s a nd s t on e  and s h a l e  i n  the 
mi d d le of s ub uni t ; gre e n i s h g r ay sh al y  
b e d d i ng p l ane s . 
5 %  Shale . 
S ome bed s a r e  current l am i n a t e d . F l a s e r  
b e d d i n g . 

Al t e r n a t e  l am i n a t e d  s h a l e an d s and s t o n e , 
v e r y  f i ne t o  f ine g r a i n ed , p a l e  o l ive . 
Flas e r e d . 

S i l ty sand s t on e , p a le b r mm to gray i sh 

r e d , very f ine t o  f in e  g r a i n e d , very t h i n  
t o  t h i n  b e dd e d . 

S and s t one , p a l e  ye l l owi s h  b rown , v e ry 
f i ne to f in e  g r a i n e d , ve ry th i n  t o  t h i n  
b e d de d . 

S a n d s tone , d ar k  g r e enish gr ay w i t h  a p a l e  
y e l l ow i s h  b rown surfa ce , very f in e  t o  
f i ne g r a ined , th i n  t o  me dium b ed d e d . 
S a nd s t one l o o k s  rnil s s i ve , f ra c t u r ed and 
j oi n t e d . 

S and s t o n e , s i l t y , g r eenish g r ay , v e r y  
f i ne g r a in ed , me d ium to t h i c k  b e d d e d . 
Un i t  b a d ly we a the red w i t h  l imon i t i c  
co l o red s u r f a c es ; f r a c t ured . 

FAULT 



T h i c kn e s s  
Uni t I n  He tc r s  

39 / 1  8 . 0 0  

3 9 / 2  2 . 2 5  

39 / 3  1 .  7 5  

1 . 50 

3 8 / 2  0 . 25 

3 8 / 3  2 . 25 

3 8 / 4  1 .  7 5  

3 7  1 .  0 5  

3 6  2 . 1 8 

C umula t ive 
Th i c kn e s s  

1 8 . 2 5 

1 0 . 50 

2 2 . 2 5 

2 3 . 7 5 

2 4 . 00 

2 6 . 2 5  

2 8 . 00 

29 . 0 5 

3 1 . 2 3 

D e s c r i p t i on 

Sh a l e >  l i gh t  o l i v e  gray t o  p a le b r own > 
th i n l y  lamina ted wi th o c c a s i o n a l  very 
th i n  b � d d e d , very f i ne t o  f i ne g r a i n e d  
s a nd s tone . 
6 5 %  S h ;1 l e . 
Ripp le ma r ke d . 

A l t e rn a te l ami n a t e d  s h a l e  and v e r y  f ine 
grained sand s t one dus ky y e l l ow t o  p a le 
y e l l owish b r O\m . 
50% Shale . 
F l as e r e d  

2ti5 

Shal e , d u s ky y el l ow to d a r k  g r e e n i s h  
gray , lamin a t e d  w i th o c ca s i o n a l  v e ry 
th i n  b ed d e d  f i ne g..-ained s zmd s t one t1 i th 
a 2 5  em . th i ck w e d ge o f  q u a r t z i t i c  s an d ­
s t one a t  t h e  t o p  w i th g l a u con i t i c s an d ­
s t on e  b e lo w  t h e  
50 - 60% S h a l e . 

S and s t on e , p a l e  b row'1l , v e r y  f i n e  t o  f i ne 
g r a i ned , lami n a t e d  t o  th i n  b ed d e d . 
Fra c t u r e d . 

Al t e r n a t e  lami na t e d  shale and s an d s t on e  
v e r y  f in e  t o  f ine g r a i n e d . 
1 0  - 2 0% Sh a l e . 
F l a s e red . 

Quar t z i t i c  sands tone , gray i s h  r e d , v e r y  
f i ne t o  f i n e  g rained , t h i n  t o  m e d i um 
b ed d e d . 
F r a c t ur e d  and j o i n t e d . 

Quar t z i t i c  sand s t one , g r e e n i s h g r ay t o  
y e l l owish b r own , very f i ne t o  f i n e 

g r a i n e d , t h in b e dded wi th o c c a s i on a l  

very tl1 i n  d a rk g r e e n i s h  gray b e d s . 

Quar t z i t ic s ands ton e , d a rk lowish 
o r ange , v e ry f ine t c  f i ne g r a i ned , very 
thin t o  t h i n  b ed d ed . 
F r a c t u r e d . 

Quar t z i t i c  sands ton e , wh i t ish to p a le 
y e l l ow i s h  b r v,.;n wi til g r ::l :,' i :> l l  b lo t ch e s , 

v e r y  f in �  t o  f ine g r a i ned , t h i n  t o  
me d i um bedded . 
P a l e  y e l l ow i s h  b r own i n t e r n a l  lamina t i o n s . 
F r a c t u r ed and s h a t t e r e d . 



Th ickne s s  Cumu l a t ive 
Ur: i t  I n  Me t e r s  Th i ckne s s  

35 / 1  2 . 40 3 3 . 6 3 

3 5 / 2  2 . 1 5 3 5 . 7 8  

35 / 3  1 . 1 0 36 . 8 8 

3 5 / 4  0 . 80 3 7 . 6 8 

3 4  2 . 4 5 40 . 1 3 

3 3  1 . 80 4 1 . 9 3  

3 2  �·c 2 . 4 5 4 4 . 3 8 

3 1 / 1  l .  35 4 5 . 7 3 

3 1 / 2  0 . 30 4 6 . 0 3 

2 6 6  

De s c r ip t i on 

S i l ty sand s t one , l i gh t  g r e en i sh g r ay , v e ry 
f in e  g r a i n e d , l am i na t e d . 
Drag f o ld s d u e  to fau l t i n g . 

Al t e rn a te ,  v e ry th i n  b e d d ed s a n d s tone 
and t h in ly l amina t e d  s h a l e , gr a y i s h r e d  
t o  d ark b r own , san d s t on e  i s  v e ry f i ne t o  
f in e  g r a i ned wi th o c c as i o n a l  c o ar s e  
gra i ned g l au c on i t i c s an d s t one . 

S ha l e , g r ay i sh r e d  to p a le b r own th i n l y  
lamina te d , vJ i th o c c as ional v e r y  th i n  
b e d d e d  s i l t s t one and o c c a s i o n a l  gr eeni s h  
g ray s h a l e  bands . 
85% S h a l e . 

Sha l e , g r e e n i s h  g r ay , t h i n ly l amina t e d . 
Fl akey an d f r iab l e . 

Sand s t one , p a le b r o�� . v e ry f ine t o  f i ne 
g r a in e d , th i n  t o  v e ry t h i n  even l y  b ed d e d  
wi t h  l am i na t e d  g re e n i s h  g r a y  s i l t y  s h a l e . 

Quar t z i t i c s a nd s tone , g r e e n i s h  g ray w i t h  
a r u s t y  s ur f a ce , v e ry f ine t o  f ine gra i ne d , 
very thin to med ium b e d d e d ; s ome b ed s  ar e 
g l a u c o ni t i c  and med ium g r ay in c o l o r . 
F r a c t u r e d  and sh a t t e r e d . 

FAULT 

Quar t z i t i c  s and s ton e ,  p a l e  y e l l ow i s h  b ro w� 
to p a le b r own , very f i ne t o  f ine g r a i n e d , 

med i um b e d de d  a t  the b o t t o m b e c oming 
even ly thin b e d d e d  at t h e  t op . 
Dark g r e e n i s h  g r a y  lamina t i o n s  i n  b e d s  
a t  t h e  t op . 

Al t e r n a t e  gray i s h  r e d , l a mi na t e d  s h a l e  
and b r ovm v e ry f ine g ra i ne d , v e r y  
th i n  t o  t h i n  bed ded  s ;:m d ,> t o rw , vJ i  t h  
g re en i sh gray s h a l y  b e d d in g  p l an es . 2 5  
em . o f  gr een i sh g ray s h a l e  a t  t h e  b o t t om . 
65�� Sh a l e  

Sha le an d s h a  sands t on e , green i sh g r ay , 
ve ry f i ne g r n inc:d , th i n ly l umina ted t o  
l ami na t ed . 

60% Sha l e . 
Ripp le r�ta rks . 



Th i ckn e s s  
Un i t  In Me ters 

3 1 / 3  0 . 33 

1 .  80 

2 9  0 . 50 

2 8  0 . 45 

2 7  1 . 3 0  

2 6  1 . 4 3  

2 5 / 1  0 . 7 5  

Cumu la t iv e  
Th i ckne s s  

4 6 . 36 

48 . 1 6 

48 . 6 6 

49 . 1 1 

5 0 . 4 1  

5 1 . 81; 

5 2 . 59 

2 67 

Descrip t i on 

Sha l e  and sha ly s ands t one , gre enish gray , 
very f ine gra ined , thinly laminated t o  
laminated . 
60% Sh ale . 
Ri p p l e  marks . 

Quar t z i t i c  s an d s t one , wh i t i sh t o  l i gh t  
b luish gray , v e r y  fine t o  med ium gra in ed , 
thi n  bedded with s ome very t h i n  and 
medium b ed s ; sha ly b ed d i ng p lanes ; p a le 
yel l owi sh oran ge top  and bot t om o f  
ind i vidual b ed s . 
Large r ip p l e  marks  - l i gh t greenish g r a y 
b ands in s ome b e d s . 

Alt erna t e  p al e  yel l mvish b r ow'n very f ine 
t o  f ine g r a i n e d  s an d s t one very thin 
b edded and l aminated l i gh t  greenish gray 
shale . 
20% Sh ale . 
Rip p le ma rked ; f lasered . 

Quar t z i t i c  s and s t one , p ale b rown t o  
pale  y e l l ow i sh b rmm ,  v e ry f i ne t o  f ine 
gra ined \v i th occas iona l coars e g r ained 
b eds ; thin t o  med ium u n ev en ly bed ded . 
S ome beds  wed ge ou t ;  f r a c t ured and 
shat t ered . 

Sha ly sands t one , grayish r e d , v e ry f i ne 
to f ine grained , very th i n  b ed d e d  
in t e r b ed d ed with d a rk green i s h  g r ay 

sandy sha l e s . 
20% Sha le .  
Mic r o  cross-b ed d in g  i n  trou gh s  of r i pple 
marks . 

Q ua r t z i t i c  sands tone , g r ay i sh or ange , 
very  f ine t o  f i ne graine d , lami n a t e d  to 

v e r y  thin b e d d ed w i th 25 em . th i ck b e d 
of l i gh t  g r e �;.;n i s h  r a Y  i J  ty c> ha J e s  
a t  the b o t t om o f  u n i t . 

Rip p l e  marked . Bur row cas t s  i n  s i l ty 
shale . 

S and s t one , gray i sh red , ve r y  f ine t o  f ine 
grai ned , ve ry t h i n  to t h i n b e d d e d  i n t u r ­
bedde d H i t h L:minfl ted  d a r k  g r e en i sh gray 
sha l y s a nd s t o n e . 

F la s er b e d d i n g .  



Un i t  

2 5 / 2  

2 5 / 3  

2 4 * 

2 3 / 1 

2 3 / 2  

2 3 / 2  

2 2 *  

2 1  

Thi ckn e s s 
I n  He t e r s  

1 .  75  

0 . 55 

2 . 1 0 

1 .  7 5  

2 . 50 

0 . 2 5 

0 . 4 8 

1 . 60 

C umu l a t ive 

Th i c kne s s  

54 . 34 

54 . 89 

5 6 . 99 

5 8 . 7 4  

6 1 . 2 4 

6 1 . 4 9 

6 1 . 9 7  

6 3 . 5 7 
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D e s cr i p t i o_n ____________ __ 

S a nd s t one , g r a y i s h  red , ve ry f ine t o  f i ne 
gr a i n e d , v e r y  t h i n  to m e d i um b e d d e d  wi t h  
s ome lamina t e d d a r k  g r e en i sh gray sh a l y  
s and s t o n e  in t h e  mi d d l e . 

Fra c t ur ed and j o i n t e d . 

S and s t on e , g r ay i s h  r e d , v e r y  f in e  t o  
f i ne gra ined , very th in t o  t h i n  b ed d e d . 
Ri p p le mar ked ; f r a c tured and j oi n t e d . 

Qua r t z i t i c  s an d s t o ne , g r e e n i s h  gray , very 
f i ne to f in e  g r a i ned , very th in to med i um 
b e dd e d , i n terb ed ded ui t h  lami n a t ed ligh t 
gr e e n i s h g r ay s ha l y  s and s t o ne ,  fine t o  
me d i um g r a ined . 

S h a l y  t o  s i l t y s a n d s t one , l i g h t  g r e e n i sh 
g r a y  to d u sky y e l low ve ry f i n e  g r a i n e d , 
l am i n a t e d  looks modu l a r and b a d l y  
wea t h e r e d  w i t h  l imoni t i c  s u r f a c e . 
B i o t u rb a t ed . 

S h a l e  and s h a ly s an d s t on e , p a l e  b r own , 
very f ine t o  f in e  gra ined , lam i n a t e d t o  
very t h i n  b ed d ed �i th d a r k  greenish g r ay 
gl a u c on i t i c  s and s t one lenses . 
5 0 %  Sha l e . 
Cur r e n t  l amin a t e d ; f l a s e r  b e dd i ng a t  t h e  
b o t t om ;  mi c r o  c r o s s -b e d d i n g  in g l a u c on i t i c  
s an d s t on e . P l an o J.i tes i n  s ome b e d s . 

G l auconi t i c s andy s h a l e , g r e e n i sh g r ay , 
ve ry f i ne t o  f ine g r a i ne d , l amim: t e d . 

Q u a r t z i t ic s and s t one , d a r k  g r ay 
t o  d a rk �ray v e ry f i ne t o  f i ne g r a i ned , 
lamina t e d  t o  very t h i n  b e d d e d  w i th f in e  
t o  med i um g r a i n e d  sh s an d s t o ne .  
Fine l am i na t i ons o f  p u r e  s an d s t one a n d  
g r e e n i s h  b l a c k  g l a u c on i t e . 

t z l t i c  s an d s t one , g r a y i s h  r ed to d a r k  
g r e e n i s h  g r ay , ve ry f ine t o  f i ne g r a i n e d , 

l am i n a t e d  t o  very t h i n  b e dd ed , wi th a 

thin s and s t on e  b e d  at t h e  t o p . 
1 0 % S h a l e . 
F l a s e r e d  s a nd s to n e  and sh a l e  a t  the b o t t om .  
R i p p l e  marked . 
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Thi cknes s  Cur,mlative 
Uni t  I n  Metc�r�s--�T�h�i�c�k�r�lC�"�s�s---------------------�l�)�e�s�c�r�i�p�t�"i�o�n�------------------

20 0 .  78  

1 9  1 . 80 

1 8  0 . 85 

4 . 50 

3 . 00 

1 5  1 . 60 

6 4 . 35 

66 . 1 5 

6 7 . 00 

7 1 . 5 0 

7 4 . 5 0 

7 6 . 1 0 

Sands tone , greenish gray , g l auconi t i c , 
wi th a l imoni t ic sur f a c e , very f ine t o  
f ine grained , very t h i n  t o  th i n  bed de d , 
with occ a s i onal shaly sands t on e . 
Sand s t o ne i s  modular . 

FAULT 

S and s t on e  shaly and s i lt y , greenish gray 
to  dark greenish gray wi th limoni t i c  
b l o t ch e s , very f ine t o  f in e  gra ined , t h i n  
bedded w i th o c c a s i onal v e r y  th i n  and 
m�di. um b ed s . 
Unit is full  o f  b u rrow c as t s . Modular 
and b adly wea t h e r ed . 

Shale , s i l t y , gr ayish r ed ,  th i n ly lami­
nated , f l akey and f ri ab l e , with  very 
th in , very f i ne grained s ands t one b eds 
a t  the  top . 
50% Shale . 

Sand s t one , g r ay ish red , very f ine grained , 
med ium bedded w i th occas i onal very thi n  
and thin b eds , wi th g r ay b ed d  
p l an e s .  A v e r y  t h in b e d o f  d a r k  greenish 
gray sand s t one in the  mi d d le o f  uni t .  
S ome b eds wedge out . 

FAULT 

Shale , grayish red th inly laminat ed , 
f r i ab le i n t e rb e dded \vi th , very  th in 
bedded , d a rk greenish gray  quar t z i t i c  
s ands tone . Greenish gray s and y shale 
35  em. t h i c k at t he b o t tom . 
80% Shale . 
Drag fold s . 

Quar t z i t i c s ands t o n e , gray ish red t o  
d a rk h g r .a y , ve ry !: i nc r ained � 
very thin b edded w i th occas i ona l lami­
n a t ed and thin  b ed s ; i n terbedded wi th 
hema t i t ic  lamina t ed s i l ty s h ale  a t  the  
b o t tom . 
Flasered a t  t h e  b o t tom . 



2 7 0  

Th icknes s Cumu l a t ive 
_U_n_l_' t _____ I_n __ M�e_t_e_r_s __ �T_h_i�c�k�n�e�s�s�------------------�D�e�s�c�r i2.�t�l�· o�n�---- --------------

1 4 *  3 . 75 

1 3  0 .  7 0  

1 2  4 . 50 

1 . 50 

1 .  38 

9 1 .  83  

8 0 . 30 

7 0 . 1 5  

7 9 . 8 5 

80 . 5 5 

8 5 . 0 5  

86 . 5 5 

8 7 . 9 3 

89 . 7 6 

9 0 . 0 6 

90 . 2 1  

Quar t z i t i c  sand s t one , g re e n i sh gray t o  
med i um g ray w i t h  l imon i t i c s u r f aces , v e ry 
f in e  t o  f i ne grai ned , med ium to very th i n  
b ed d e d  wi t h  t h i n  b e d s  o f  s i l t s t o ne and 
dark g r e e n i s h  g r ay f in e  to c o a r s e  g r a i n e d  
g l a uc o n i t i c  s an d s ton e . 
5% Shale . 
Dark gr e e n i sh g r a y  w e a t h e r e d  s u r fa c e . 

Sh a l e , g r ay ish r e d  t o  g r a y i s h  b r own , 
t h i n l y  l am ina t ed , f and f r i ab le , 
in t e rb e d d e d  w i th very t h i n  b ed ded , v e r y  
f i ne g r a i n e d  quar t � i t i c  s an d s t one . 
60% S h a l e . 

S an d s t on e  grayish r ed t o  p a l e  b r own , v e r y  
f in e  to f in e  grained , med ium b e d d e d  w i t h  
o c c a s i o n a l  t h i n  b ed s , i n t e rb e d d ed w i t h  
d ark g r e e n i s h , very t h i n  b e d d e d  s h a l e . 
Gl aucon i t i c  lam i n a t ions i n  b e d s  at the 
top . 

S an d s tone , gray i s h  red , v e r y  f i n e  gra ined , 
thi n b e d d e d , i n t e r b e d d e d  wi th l amin a t e d 
sh a l e  and s an d s tone . 
30% Shale . 
Flu t e  marks ; r ip p l e  mar ks ; t i d a l  b a l l s ;  
f la s e r e d b e d d i ng in l araiua t e d  s h a l e  ar,d 
s .s.n d s  t on e . Abu nd an t  and 

iana . 

S an d s t o ne , d u s ky y e l l ow t o  p a l e  o l iv e , 
v e ry f in e  t o  f in e  g r a i ned , thin to me d i um 
b e d d e d  w i t h lami n a t ed g r e e n i sh gray shale 
a t  t h e  t o p . 

A l t e r n a t e , v e r y  t h i n  quar t z i t i c  s a n d s tone , 
very f in e  g r a i ne d  and laci n a t 0 d  shal e ;  
gree n i s h g r ay t o  ced ium l i  t gray b e­
com i ng p a l e b r own at t h e  t o p . 
sm. Sh ale . 

S and s t on e  and s i l ty sha le , g r ay i sh r e d , 
th i n l y  l ami n a t e d  to lamina t e d , ver y f i ne 
g r a i n e d . 

Q:vr t ?:l L i c  sand s t one: , ;;r e c n i s L  g r a y· ,  very 
f in8 g r a ined , l n mi na t e d t o  ve r y  t h i n  
b ed d e d . 
F r ac t u r ed and j o i nt ed . 



2 7 1 

Th i c kne s s  Cumu l a t i ve 
..:U.:...n.:...i.:...t;;.._...;;;;.I.:...n�H.:...e..:t..:e..:r.:.... s __ T::::.l..;.l.::::.i..:c.::..k..;.n.:...e:.::s:.:s=-------------=.Des c rip t ion 

6 1 . 0 0  

5 3 . 00 

4 0 . 7 8 

3 / 1:1: 0 . 30 

3 / 2  0 . 40 

3 / 3* 0 . 4 3 

2 1 . 60  

1 / 1 * 6 . 2 5 

2 . 7 5 

9 1 . 2 1 

9 4 . 2 1  

9 4 . 9 9 

9 5 . 2 9  

9 5 . 69 

9 6 . 1 2 

9 7 . 7 2 

1 0 3 . 9 7 

106 . 7 2  

Quar t z i t i c  s and s t one , g r ay i sh o r ange , very 
f ine t o  f in e  g r a in e d , med i um t o  very t h i n  

b ed de d . 

F r a c t u r e d  and j oi n t ed . 

S and s t on e , s h a l y , g r a y i s h  r e d , v e r y  f in e  

t o  f ine g r a i n e d , v e r y  t h in t o  med i um 

b ed d e d . 

FAULT 

G l au c o n i t i c  s and s t one and s i lty s h a l e ; 
p a l e  b r mvn to s h  r e d , very f i ne t o  

f i ne g r a ined , l amin a t e d  t o  v e r y  thin 
b ed d e d . 
4 0 %  Shale . 

Qua r t z i t i c  s an d s t on e , wh i t i s h  t o  gr e e n i s h  

gray , f ine g r a i n ed , v e ry th in t o  th i n  
b ed d e d  w i th l ami n a t e d p a l e  b r own sha le . 

1 0 %  Shale . 

Quar t z i t i c s and s t on e , g la u c on i t i c , v e ry 
f i n e  ed v e r y  t h in b e d d e d  da rk 
gr een i s h g r ay in t e rb ed d e d  w i th l amin a t e d  

pa l e  b r own s i l  s h a l e . 

2 5 %  Shale . 

Qua r t zi t ic s and s t one , wh i t i s h  to g r e e n i sh 
gr ay , f i ne to me d ium gra i n ed , t h i n  b ed d e d . 

S h a l e , g r a y i sh r e d  t o  b rovm ,  t hi n l y  

l am i n a t ed w i t h  g r e e n i sh gray s h a l e  a t  t he 
b o t t om ;  o c c as i o n a l  v e r y  t h i n  g l aucon i t i c  
s an d s t one very f ine t o  f ine g r ained . 
65% Shale . 

S a n d y  d o l o mi te , med i um gray , very f i ne 
gra ined med i u m t o  t h i n  b ed d e d wi th 
oc c a s i on a l J ar:; i n C� t r: d  sh n l c . 
Fr a c t ur e d  a n d  j o in� c d ; b e dd i n g  i s  
d i s t o r t ed . G r ay i s l l  o r ange we a t h e r e d  

s u r f a c e . 

Sands t o n e , d o l om i t i c ,  me d i um g r ay , v e r y  

f ine g r a in e d , v e r y  t h i n  t o  th i n  b e d d e d  

w i t h l arn i lw t cd s b a l �;: a t  the  b o t t om ; 
s and s tone: i nc r ca s t owa r d s  the t o p . 
S o me sand s tone b c,ds a r e p a l e  b r own t o  
gray i sh r e d . 
40 - 50% S h a l e .  
Fo l d e d  and f a u l t ed . 



Th i c kn e s s  C umu l a t ive 
Un i t  In Me t e r s  Th j cknes s 

1 /2 2 . 7 5 1 0 6 . 7 2 

D e s c r ip t ion 

Sand s t one do lomi t i c , med ium g r ay , very 
f i ne g r a i ne d , v e ry thin to th i n  b e d d e d  
wi t h  lamina t e d  sh a l e  a t  t h e  b o t t om ;  
sand s t one i n c reasing t owa r d s  t h e  t op . 

Some sands tone b ed s a r e  p a l e  b r o\\Tfl t o  
gray i sh r e d . 
40 - 50% Shale • 

COPPER CREEK FAULT 

2 7 2  



2 7 3 

BULLRUN RI DGE - NELSON BRANCH SECTION 

Th i ckne s s  C umu l a t ive 
Un i t  In Me t e r s  Th i ckne s s  

2 6  2 . 40 2 . 40 

2 5  0 . 50 2 . 90 

2 4  2 . 80 5 . 7 0 

2 3  3 . 50 9 . 2 0  

22*  1 . 1 5 1 0 . 3 5 

2 1  2 . 1 0 1 2 . 45 

2 0  1 . 50 1 3 . 9 5  

D e s c r ip t i on 

Al t e rn a t e  s a n d s tone and sh a l e  ve ry th in 

t o  lamina te d , d a rk g r e e n i sh g r ay wi th 

l imo n i t i c  s u r f a c e s . 

Bas e o f  Pump ki n  Val l ey .  

S h a ly t o  s i l ty laminat ed p a le y e l l ow i sh 
b r o\,'ll san d s t one al t e r n a t i ng �v i th t h i n  
to v e ry t h i n , v e r y  f ine t o  f in e  grained 
s an d 0 tone . 
N o t  ve r y we l l  e x p o s e d . 

S an d s tone , mo d er a t e  o r an g e  p i nk ,  f i ne 
gra ined , mediam b ed d e d . 
Jo i n ted . 

A l t e rn a t e  g r ay i sh o r an ge t h in t o  v e r y  
thi n  b ed d e d , f ine s ands t on e  and l i g h t 
g r e en i sh gray sh a l y  to s i l ty lamina t ed 
sand s tone . 
S om e  sand s t o n e  b eds a r e  mod u l ar . 

Sand s t on e , sh or ange , f ine t o  v e r y 
f ine g r a i ned , t h i c k  t o  t h i n  b ed d ed . 
S ome b ed s  are p o rous an d ves i cu l a r , 

o n  b ed d i n g  p la ne s o f  s ome 
bed s . Fau l t e d and j o i n t e d . 

D o l o mi te ,  med i um g r a y , thick b ed d e d , 
w i th a rough s u r f a c e  d u e  t o  the p r e s ence 
o f  i n t r a c l a s t s . 
Wea th e r s  t o  b la c k i s h  b r own . 

Quar t z i t i c  s an d s t o ne , t. g r a y , vc: ry 
f ine t o  f :ine , n1ed i lEn t- o th i r  .. 
b ed d e d ; i n t e r n a l  lami na t i o n s  a r e  n in t .  
J o i n t e d ; _!'1�1__�1.:2_s cs on lmv e r  b e d d i n g  
p la ne o f  s b e ds , 1 e m .  w i d e  and 
t a p e r i n g  i n  o a e  d i rec t i on . 

S ands t one , g r e e nish gray , v e r y  f ine t o  
f in e  g r a i n e d , v e ry th in t o  med ium 
b e d d e d , f i ne i n t e r n a l  lamina t i o n s ; u n i t 
b e c or�K'. S v e r y  t h i n  b c' d ckd vJ i t i1 a 1 te r nil t u 
s n n d s  l o n e  and �; ha 1 <· 0 t t h e· t: op . 
We a t h e rs t o  a d a r k  b r ow n i s h  c o l o r ; n o t  

v e r y  w e l l  e x p o s e d . 



Th icknes s  C umu l a t ive 
Un i t  In Me t e r s  Th i c kne s s  

19 * 1 . 2 5 1 5 . 20 

1 8  0 . 5 0 1 5 . 7 0 

1 7 *  0 . 6 3 1 6 . 3 3  

1 6 * 1 . 20 1 7 . 5 3  

1 5  0 . 5 0  1 8 . 0 3  

2 . 55 2 0 . 5 8 

2 7 4  

_____ D __ e_s_c r ip t i on 

Shale , greeni sh g ray , t h i n l y  l ami n a t e d  a t  
b o t t o m ,  wi th g r ay i s h  r e d  s h a ly very f i n e  
g r a ined , lamina ted and v e ry t h i n  b ed d e d  
s and s t one 35 e m . ; c n i t  b e c ome s more s an d y  
a t  t o p  w i t h  b l uish gray s h a l y  b e d d i ng 
p l an e s  on s an d s t on e  b ed s . 
40% S h a l e . 
C ru z i an�, and P l ano li tes i n  
s ome b ed s  a t  t h e  t o p .  

D o l oni t e , s an d y , medium g r e y , ve�y f i ne 
t o  f ine g r a i ned , un i t  is t h i n  b edd ed a t  
t h e  t o p ; a l t erna t e  very t h in a nd l ami na t ed 
s an d s t one and s h a l e  b o t tom 1 5  em . 
P a l e y e l l ow i s h  b rown weath e r e d  s u r f a c E: . 

Q ua r t z i t i c  s an d s t on e , l i gh t  g r a y i sh , v e r y 
f i n e  t o  f i n e  g r a ined , t h i n  t o  � e d ium 
b e d de d ;  un it looks mas s iv e . 
Rus ophycus and on l ower 
b ed d in g  p lane of S ollie b ed s . 

D o l omi t e ,  s andy , me d i um g r ay l ami n a t e d  t o  
t h i n  b ed d ed , w i th int e rv e n i n g , s h a l e , 
s a nd s t on e  and f las ered s h a l e  and s a n d s t one ; 
a 1 0  em . b a n d  o f  b i c t urba t ed s an d s t o n e  
w i t h  b lack s h a l e  i s  c on g r i c u ou s . ( S imilar 
b an d  in P ump H c u 3 e  Road S e c t i o n . )  
1 5% ShalE:: . 
D o l omi t e  b e d above b i o turb a t ed s an d s t o n e  
i s  r i p p lE ma rk e d . 

Qu ar t z i t i c  s and s t o n e , wh i t e  t o  l i gh t  gray , 
v e r y  f in e  to f i ne g r a i n e d , t h i n  b e d d e d  
f i n e  i n t e r n a l  l amin a t i on s . 
Jo in t ed and l o oks s u g a r y . 

Al t e rna t e  q u a r t z i t ic s �nd s t o n e  and s h a l e , 
gray i s h  red t o  p urp l i sh , l ar:1i na t ed t o  
t h i n  b ed d e d , s an d s t one v e ry f i n e  t o  f in e  
gr:.J.ine d , s o rr: c;; b •2c.l s  " n-'  J: l a s e r ed . 
25 /� Sha le . 
Nud c r a ck s  a t  the b o t t om o f  uni t , r i p p l e  
ma rk e d , s t ra i gh t Pl an o l i t e s  3 mm .  wide 
an d 2 - 5 em.  l o n g  l ower b ed d i n g  p l an e 
o f  s ome b e d s . 



Thickn e s s  Cumul a t iv e  
Un i t  I n  N e t e r s  Th i ckne s s  

1 3 *  4 . 00 2 4 . 5 8 

1 2  3 . 80 2 8 . 3 8 

1 1  1 . 1 5  2 9 . 5 3 

2 . 25 3 1 . 7 8 

3 . 1 5  3 4 . 9 3  

2 7 5  

De s c r ip t i on 

Quar t z i t i c  s ands t one , p a le y e l l owish 
b r own to l igh t b rown ish to purp l ish , 
very f in e  to f i ne gr ain e d , very th in t o  
t h i c k  b e d d e d  b u t  mo s t ly th i n . 
J o in t e d , l o oks ma s s ive . 2 em 
long a t  t h e  t o p  and midd t 
f i l led wi th s i l t  and mud b e  s ee n  
i n  o u t c r o p  d u e  t o  darker c o l o r ; Sko l i th o s  
a t  b o t tom a r e  t r ump e t  shaped and emp t y .  
1 2 5  em . f r om b o t t om C r u z ia na and 

are f o und in t h i n quar t z i t i c  
s and s t one ; p l an o l i t e s  � e m .  wide and 
5 em . long on lower b e d d in g  p l anes of 
some b e d s . 

S h a l e , gray i s h  r e d  a t  b o t t om and g r ee n i s h  
g r ay a t  t h e  t o p i s  t h i n l y  l am i n a t e d , wi th 
o cc a s i on a l  very thin san d s t o n e  b ed s , d ar k  
g r e e n i sh g r ay g l a u c on i t e  i s  a b undan t a t  
the b o t t om o f  t h e  uni t in me d i um g ra ined 
lami n a t e d  sand s t o n e  b eds . 

60% Sha le . 
P la n li t es 2 - 3 mm .  w i d e  and 5 em . l o n g  
on l ow e r  b ed d i n g  o f  s ome s and s t one b e d s . 

Q u a r t z i t i c  s a n d s tone , l i gh t  g r ay ish , v e r y  
f i ne t o  f i ne grained , t h i ck b e d d e d . 
L o o ks mas s ive . 

Qua r t z i t i c  s ands tone , l i gh t  b r own i s h  t o  
d i r t y  greeni sh g r a y  wi t h  s ome g r ay i s h  red 
b e d s , very f ine t o  fine grai ned , v e r y  
t h i n  t o  t h i n  b e d d e d  mo s t l y t h e  l a t t e r ; 
o c c a s i on a l  t h i n  l amin a t ed g r ay i s h  r ed 
sha l e s . 
5 %  S h a l e . 
Two to t h r e e  h o r i z o ns o f  v e r y  t h i n  and 
t h i n  s an d s t o ne f u l l  o f  Cr u z L:uw and 
Ru�phy c uE  i n  one h o r i z on are 
as s o c i a t e d v:i th mud c r a c ks ;:md in ano t h e r  
w i t h r i p p l e  n�a rks ; ''l (Jl\ 1 U'vi(' r 

.s ;  i t  i s  
-��------- �- -��--

bedd i n g p L a ;1 c s  o t  s one 
f a u l t e d  and j o i n t ed . 

COVERED 



Un i t  

9 

8 

6 

5* 

Thicknes s 
In Me t e r s  

0 . 60 

0 . 58 

2 . 1 0 

1 .  65 

0 . 95 

1 .  9 5 

Cumul a t iv e  
Th i ckness 

35 . 5 3 

3 6 . 1 1 

3 8 . 2 1 

39 . 86 

40 . 8 1 

4 2 . 7 6 

27 6 

D es c r�t�· 1�· o�n __________________ _ 

Sands t one , gray i sh red , very f ine to  f ine 
grained , shaly a t  the  b o t tom , b e coming 
s il ty and very th i n  b ed d ed at th e top . 
Ripple marked ; p l anoli tes  1 mm . wide 
l - 2 em . long on lower and upper b e d d ing 
planes ; top of uni t p a r tly  eroded . 

Quar t z i t i c  s and s t one , gray i s h  p i nk to  
light  greenish gray , very f i ne t o  coar s e  
grained , med i um bedded a t  the  b o t tom and 
very thin bedded and c o ar s e  grained a t  
th e top . 
Uni t  lo oks modular and mass ive . 

Shal e , green i s h  gray , thinly l amina ted , 
in t e rbedded w i th ve ry thin evenly b ed de d  
very f ine grained s and s t one wh i ch has  a 
l imon i t ic h e:na t i t i c  s ur f a c e ;  s ands tone 
is l i gh t  greenish gray wi th glaucon i t e  
i n  s ome med i um gr ained b ands . 
Lar g e  phycodes up t o  3 em . long , look 
like Har lania or  Ar t h :: op!1ycus . Some 
p lanol i tes are 1 . 7 em . wide and more 
than 15 em . lon g . 

Quar t z i t i c  s and s t one , l i gh t  b ro\·m ish to  
l igh t greenish gray , very f ine grained , 
very thin to med i um b edded ; f l a s ered 
very t h in , and l aminated s and s tone and 
shale 20 em . ,  greenish gray b ed d ing 
pl anes in san d s tone b ed s . 
Ripp le marked , �usoohvcus in  a very thin 
s and s t one bed  c lo s e  to the top . 

S ands t one , gray ish r ed , f ine grained , 
thin to  med ium b edcled , un i t  lo oks mas s i ve 
a t  the b o t tom . 
P l ano_l i t e s  abund ant  on greenish gray 
b edd ing p l a ne . 

S h a J y  s an d s  t o n e  Lu:: i na t c d  i n l e rb e d d c- d  
w i t h  ve ry t h i n  b c.: d d C' d  sand s t one , t:r a y i s h  
red , very f ine to f in e  g rained with  
o c c a s i onal med ium t o  coar s e  gr ained 
glaucon i t i c sand s tone b ands . 
Sha ly s and s t one i s  b i o tu r b a t e d ; f ine 

!'_i il_I2_<2_�_:!._t_e_� on u p p e r ! w el d  L n �c� p l ane  o f  
s ome b eds . 



Th i ckn e s s  C umu l a t ive 

Un i t  In N e t e r s  T'1 i c kn es s 

3 1 . 8 8  44 . 64 

2 1 . 1 5  45 . 79 

1 3 . 75 49. 57 

277 

De s cr i p t i o n  

Sh a ly s a nd s t o ne , gr e en i sh gray , l amina t e d , 
wi th occas ional very t h in b ed d e d  1 
brown i sh f i ne s and s tone b e d s , s h a ly 
S !:1n d s tone lo ok s ma s s i v e . 

Shaly s L�nd s t otHc. i s  b i o t urb a ted , s onc 
s an d s tone b e d s  h ave hem<:� t i t ic s u r f a c e s , 
fra c t ured and j oin t e d . 

S and s t one , green i sh 
very f ine t o  f ine 
b ed d e d , in t e rb e d ded 

g ray t o  l i gh t  b r own i s h , 
, ve r y  th i n  

with sh a ly s a n d s tone ; 
glauconi ti c  l a:ni na t i o n s  i.n s an d s t on e h •:: d s . 

l i  t e D  l e m .  uicle on l o,,-e r  b c:d d in g  
p l ane o f  s ome b eds . R ipple �a r k � d . 

Sands t one , l igh t b r ::un i s h , v e r y  f i ne to  
fine  g rain ed , very thin b ed d e d  a l t e rn a t 
w i th laminated green i sh gray sh aly s and­
s t one , glaucon i t e  i s  found in f ine t o  

med i um grained s a nd s t one b a nds , s ands tone 
h ave a g rayish o ran �e s u r f a ce ; some 

beds look f l a s er e d . 
nos t lv 2 rll!l . w i d e  a n d  d i f f e r e n t  

le ng th s  are f ound o n  upp r a nd l ower 
b e d d  p l anes . Rip p le mark s in s and s t one 
b e d s . 

COPPER CRE EK fAULT 



2 5  

2 4  

2 3 / 11> 

2 3 / 3 

2 3 / 4  

2"7 8  

BULLRu� RIDGE - PlWHI OU S E  ROAD SECT ION 

T h i ckne s s  C umul a t i v e  
In He t e r s 

6 . 00 6 . 0 0  

3 . 88 9 . 88 

2 . 9 5  1 2 . 8 3 

0 . 35 1 3 . 1 8 

0 . 6 5 1 3 . 8 3 

0 .  l 3 1 3 . ':1 6 

1 4 . 4 4 

FUMPKH\ VALLEY SHALE 

S an d s tone , p a l e y e l lo w i s h  b r ow11 ,  v e r y  
f ine t o  f i ne g r a i n e d , l am in a t ed w i th 

gr e en i sh g ray shal e a t  th e b o t tom , 
s a n d s tone i s  thin t o  me d i um evenly b ed d e d  

a t  th e t o p . 

10% Sh al e .  
Flas e r  b e d d in g  b o t t om o f  un i t ;  r ip p le 

mar k s  in s and s tone b ecis a t  b o t t om .  

!2  em . \vi d e  s i nuous ; nud 

San d s tone , p a le y e l l owi sh b r own to g r ay i sh 

wi th d a r k  purp l e mo t t l e d  s u r f a c e s , very 

fine g r a i n e d , th i n  t o  thick b ed d e d , b u t  

mos me d i um b e d d e d ; p a r t s  o f  un i t  l o o k 
mas s ive b u t  a r e  thin b ed d e d . 

Cur r e n t  l ami nat ed . 

Quar t z i t i c  san d s t on e , o l i v e gray w i th 

gray i sh sur f ace , f i n e  g r a i n ed , very tnin 
t o  me d i um b e d d e d ; mos t l y very t h in t o  

t h i n  evenly b ed d ed . 

C u r r e n t  lamina t e d . 

D o l omi te , s andy , med i um g r a y , wi th a d a r k 
y e l l ow i s h  b r o'•'n weathe red s u r f a c e , very 
f in e  , med ium b e d d e d . 
J o i n t e d ; s im i l a r  t o  un i t  2 2  B u l lrun 
Ri dge N e l s on B ranch s e c t i on . 

S a n d s t one , e y e l l o w i s h  b r own , g r a y i sh 
wea th er e d  s u r f ace , f i n e  g r a i n e d , very 
thin t o  th i n  eve n l y  b ed ded . 
Cur r e n t  l ami na t e d ; j o i n t ed . 

Al t e r n a t e  s i l t s tone �md s h a l e , 
y e l l owish b r own t o  g r e e n i s h g r ay , lamin a t ed . 
F l a s e r e d . 

Cal c a r e ous s i l t s t on e , p ale y e l l ow i s h  
b r m·m , n: e d i ur:: b cd d ('(J . 
Curren t l am Lna tecl  a t  t h e  t �1 p  ; f r a c t u r e d  

a n d  j o in t ed , l o o k s  mas s ive . 



Th i ckn e s s  
Un i t  In He t e r s  

23/5  0 . 50 

2 2 �� 0 . 9 0  

2 1  0 . 60 

2 0 0 . 8 3  

1 9  4 . 0 8  

3 . 0 5  

Cumu l a t ive 
Th i cknes s 

1 4 . 9 4 

1 5 . 84 

1 6 . 44 

1 7 . 2 7 

2 1 . 35 

2 4 . 40 

2 7 9  

D e s c r ip t i on 

Sand s ton e , g l auc on i t i c , gr e en i sh g r a y t o  
wh i t i sh ,  f ine grai n e d , t h i n  e v en ly b ed d e d . 
Fr a c t u r e d . 

A l t e rn a t e  sh a l e  and sh n l y  s i l t s t one , 
g r e e n i sh g r c:y , l amina t ed , wi th a me d i um 
gray 20 em. t h i c k  d o lomi t e  b e d in t h e  
mid d l e . 
Flas e r e d . R ip p l e  ma rks on d o l omi t e bed . 

Quar t z i t i c  sand s t o ne , p a l e y e ll owish 
b r own w i t h  a p al e h r own w ea th e r e d s u r f a c e , 

ve r y  f i n e  t o  f in e , very th i n t o  
t h in b e d de d . 
Ripp l e  marked ; mi c r o  c r os s-b e d d  in 
s ome b e d s . 

S i l t s ton e , c a l c a reo us , g r a y i sh o r ange , 
d e ep l y  w e a t h e r e d  in s ome p l a c e s t o  d u s ky 
y e ll mvish b r o-vm l amina ted t o  v e r y  th in 

b e d d e d . Th r e e  l amina t e d  h o r i z ons of v e r y  
f ine s an d s tone a n d  b l a c k s h a l e  a t  t he 
b o t tom o f  uni t ;  l amina ted 
sh a] e a t  t h e  b o t tom o f  u n i t . 
5% S h a l e  

gr ay 

Lamin a t e d  ho r i z o ns are b ur r owed , s i m i l a r  
t o  uni t 1 6  i n  B u l l ru n  Rid ge N e l s on 

B r a n ch s e c t i o n . Un i t  i s  f au l t e d .  

Sand s t one , y e l low ish b r own verv 
f i n e  t o  f i n e  g r a i n ed , lamina t ed to thin 
b ed d e d , o c c as i on a l  q u a r t z i t i c  wi th 
greenish sh a l e  a t  t h e  b o t tom and sh 
r e d  sh a l e  a t  the top ; s ands tone is 
even ly b e d d e d . 
R i p p l e  marks i n  s ome b e d s ; f J a s e r b e d d i n g  
c lea r  i n  g r a y i sh r e d  b e ds . T i  t � n t i ­
c l i ne and s yn c l i ne �1 i ch d i s a p p e a r  
l a t e r  
1 0 %  Sh a l e . 

S a n d s t one , p.:ll e e y l l.ov-' i sh b r own , f in e  
g r a i ned , v e ry th i n t o  t h i n  b e dd e d , a l t e r ­
n a t in g \v i th l ami n a t e d  g r- e e n i s h  g r a y  sha l e  
at t h e  b o t tom of uni t ;  uni t b e c om�s mo s t l y  
med i um b e d d e d  w i t h Gr a y i s h r e d  s a nd s t o n e  
a t  t h e  top . 
5 %  Sha l e . 

Ru s o p h y c us in one h c d ; g r a y i sh r e d  b ed s  
a r e  c u  Lunina t c d ; j o i n t e d . 



Th ickne s s 

Un i t  In s 

1 .  7 3  

] 6>: 4 . 1 8 

1 5* 1 . 65 

1 4 * 3 . 0 5  

Cumula t ive 
Th i c kn e s s  

2 6 . 1 3  

30 . 3 1 

3 1 . 9 6  

3 5 . 0 1  

3 7 . 4 1  

2 8 0  

S and s t one , p a l e  y e l low i sh b rowr. very f ine 
t o  f ine gr a ine d , l ami n a t e d  t o  med i um 
b edd e d , b u t  mos tl y very t h i n  t o  thin 

bedded ; very th in sands tone a l t er na tes 
with gr e eni sh rray s h a le a t  b o t t om ;  

t h e r e  i s  a med i um s and s t one b ed a t  the 
top ; shaly b ed d in g  p l ane s . 
Rusophycus and some beds are 
r ip p le marked . 

Sh ale , gra y ish b r mm , lami n a t e d  w i th 50  
em . of  lamina t ed gr e en i s h  gray sh a l e  A t  
the top and 8 8  em . a t  t h e b o t t om ;  
o c c as ional f i ne , very  t h in 

b edded  gr e en i s h  b lack g l auc on i t i c  s a nd ­

stone . Shale  at t o p  i s  in t e r b e d d e d  w i th 
very thin s an d s tone , o n e  h o r i z on i s  
con glomer i t ic . 
Congl omer i  t i c  h ema t i t e  p e l le t s  in s an d ·­
s tone hori z on a t  t h e  

S ands tone , grayish red , very f ine to f in e  
, very thin b ed d e d  w i th o c c a s ion a l  

thin b ed s ; sh a l y  be � d  p l anes . 

..:_::-=.;;;..;:;;;..:.;.._::.. 

FAULT 

and r l e  ma r k e d ; 

Alt e rnate , very th in , f i n e  g r a i n e d  s an d ­

s tone and l amina t �d sh ale , gr e e n i sh g r a y  

wi th l imon i t i c  s u r f ac e s ; o c c as i o n a l  thin 
b edded s and s tone and coarse 
quar t z  in some b e d s . 

5% Sh a le . 
P 1 e m .  w id e , c urvy on lower 
b edd ing p lan e ;  j o in ted . 

Qua r t z i ti c  s a nd s t o n e , g ray i sh red at  t h e  
b o t t om to t g ray a n d  p::d c y e ll owi sh 
b rov.:n t o p , v E> r y f i n e:  L o  f i n e  [;r i n c d , 
med i uc1 b c, d d c: cl . 

Plano l i t es , 1 e rn . w id e , c r i s s - c r o s s i n g  

and c u rvy , a bund an t on l owe r b 
p l ane on the b o t tom b ed s ;  g r e enish g r ay 

l am in a t ion s i n  mo s t  b Pds ; j o i n ted and 
f r a c t u r e d . 



Th i c kn e s s  CucuLt t ive 

1 2  1 . 1 8 3 8 . 59 

1 1  1 . 2 8  3 9 . 8 7 

1 0  1 . 1 6 4 1 . 0 3  

9 / 1  0 . 50 4 1 . 5 3 

9 /2 0 . 2 5 Lt l , 7 8 

9 / 3  0 . 50 4 2 . 2 8 

8 1 .  05  4 3 . 3 3 

2 B 1  

S an d s t one , gray i sh r e d , very f i ne t o  f ine 
gr ai ned , l ami n a t e d  to med i um b edded , b u t  
mos t l y  very thin and me d i u m b e dd e d ; s h a l y  
b ed d in g p l a n e s ; lamina t e d  s and s t one and 

sh a l e  a t  t h e  top . 

5% St Jale . 
Cur r en t  l amina te d , f la s e r  b e d d ing in 
lami nated s ands t one and s h al e ; j oin te d 
and f r a c tured . 

Sand s t one , gr ay i sh red , very f i n e  t o  f ine 
grained , l am in a t e d  to thin b e d d e d , b u t  

ruo s t ly thin b e d d e d ; l amin a t e d a l t e rn a t e  
sha l e  and s an d s t one . 
5% S h a l e  
F laa er b edd in g in l a mi n a t e d shal e and 
s an d s t one ;  j o in t e d and f r a c t ur e d . 

S an d s tone , gr ay i sh red wiLh gr e e n i s h  g r a y  
b e d d i n g  p l ane s ,  very f i ne to f i ne gra i ne d ,  
lam i a n t e d  san d s t o n e  and s h a l e  t o p  
2 5  em . , a n d  thi n b edded a t  t h e  b o t t om .  
P l an o l i t e s , � em . to 1 e m .  wi d e . F l a s e r  
b ed d in g a t  th e t op o f  u ni t .  B o t tom o f  
un i t  i s  b r e c c i a t e d . 

Al t e r n a t e  very t h i n  b e d d e d s and s t one and 
l am ina t e d  s h a le , gr ay i s h  red , s a nd s t one 

ve ry f i ne g ra ined . 
20% Shale . 

Qua r t z i t i c  s an d s t on e , g re eni sh gray , very 
f in e  t o  f i ne g r a i n e d , ver y th i n  b e d d e d . 

A l t e r n a t e  very th in sa nds tone and lami-
na ted sh D l e , ,.;1 th g r e e n i sh g r a y  and �; sh 
r erl c o lo r s ; sand s tone i s  ve ry f i ne g r a i n ed . 
3 5 �� Sh a l e . 
F l a s e r  b ed d i n g .  

Q u a r t t:: i t i c s a n d s t o ne , p a l E:  b r cn,;n \·l i th 

g r e e n i sh gray su r f a c es , very f i n e 
me d i um ned , lamina ted t o  med ium 
b edde d ; g r e e n i s h  g r a y  m e d i un b e d d e d  

med ium gra i n e d  q u a r t z i t i c  s a nd s tone a t  
the t o p ;  2 5  c r,l . o f  l<.:mi na t ed s i l t y sha l e  
in t l1 l: m i. d d ] .-: . 
Fl a s e r  b e d d  i n  l am ina t L�d s i ]  ty s h a l e ;  

j o i n t e d ; g r e e n ish c o l or i s  d u e  t o  the 
p r e s en ce o f  g l au c o n i t e  in med i um gr a i ne d  
sand s t one . 



Thickne ss Cuw u l a t i ve 
Uni t ln He t e r s  Tn i c knes s 

7 1 . 7 3 45 . 06 

6 0 . 75 4 5 . 8 1 

0 . 88 46 . 6 9 

4 0 . 9 5 4 7 . 6 4 

4 . 32 5 1 . 9 6  

1 .  4 3  5 3 . 3 9 
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Sand s tone , grayish red w i th sha ly b ed d in g 
p l ane s , v ery f in e  to f i ne gr ained , very 

thin to m ed ium b e d d ed ; mo t t l e d  green i sh 
g r ay and gray i s h  red s an d s t on e beds wi th 
d i r ty g r a y i s h  b r mvn \v ea th c r e d  s u r f a c e . 
Ri p p l e  marked ; and worm t ra i l s 
in some b ed s . Un i t  d i s to r te d  by f o l din g .  

S and s tone , g r ay i sh o r an g e , v e r y  f in e  t o  
f i n e  gr a i n e d , v e r y  th i n  t o  me d i um b ed de d , 
p a le yel lowi sh b r ovm 111e a t h er e d  s u r f a ce . 

D ip of b e d s  i s  v e r t i c a l ; b e d s  a r e  b re c c i­
atec.l . 

FAULT 

S a n d s tone , g r ay ish r e d , f ine gr ai ne d w i th 
oc c a s i ona l  c oa r s e  g r a i ne d , g l auc on i t i c  
sand s t one l e n s es , l a min a t e d  t o  th in b e dded . 
A th i n b ed o f  lamin a t e d  g r een i sh g r ay and 
g r a y i sh red sh a l e  a t  the t o p . 
Coars e g r a i ned g l a u c on i t i c  s ands t on e  
len s e s  a r e  p r ob ab ly v e r y  s h a l l ow t i d a l  
f l a t  gul l i e s . 

Qua r t z i t i c  s an d s t o ne ,  p a l e  y e l l owish 
b r own , very f l. n e  g r a i n e d , very th in t o  
t h i n  b e d de d . 
G l aucon i t e  i s  n o t  abund an t  b u t  could b e  
s e e n  i n  hand s p ec imen s . 

A l t e r n a t e  very th i n  sands t on e  and l ami­

na ted s andy s h a l e , d a r k  ye l l owish o r an g e  
to p a l e  b r own , f i n e  grained w i th o c c a s i ona l 
ver y thin b e dd e d co a rs e g r ain ed g l auc on i t ic 
s an d s t o ne l en s es . 

1 0 %  Sh a le . 
T i d a l  b a l l s c o a t e d  w i t h  gr ay i sh re d s h a l e , 
s imi l ar to B u l l r un R i d g e  D Gap S e c t io n  
Un i t  IT . 

d o l o�i te , d a r k  g r a y  v � r y  f i ne 
g r a J.ne d , me d i um b ed d e d  at b o t t om wi th 
d a r k ye l l owi s h  b rown very f i ne g r a i n e d  
med i um b e d d e d  s an d s tone on t o p . 
Do l omi te wea thers t o  d i r t y g r ay i s h  b rown . 



Cul!lu l a t iv c. 

1 0 . 50 5 3 . 89 

2 8 3  

Sand s t on e , d a r k  y e llowish b r own , v e r y  

f ine grained , v e ry thi n  t o  lamin a t e d  

even ly b ed d e d , '>" i tl t  t h i n  s i l t y  s an d s t on e  

b ed a t  t h e  t o p . 

COVElillD ?  

COPPER CREEK FAULT 
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Th ickne s s  Cun1ula t i. ve 
Un i t  In Ne t er s  Th i c kn e s s  --------------------��,���-��'-�------------------

2 8 *  4 . 25 4 . 25 

2 . 5 0  6 . 75 

9 . 2 3 

2 . 5 8 1 1 . 8 1  

COVERED 

A l t e rn a te lami n a ted s h a l e  and sh a ly s a nd­
s t one , grayish r e d , v e r y  f i n e  to f in e  
gr a in ed a t  t h e  b o t t om o f  t h e  uni t . V e ry 
t h i n  to med i um b e d d e d  s a n d s tone a t  the 

t o p , mo s t l y t h i n  b e d d e d  a n d  Vdry f i ne 

g r a i n e d . 
5% Sh ale . 
Flnsered a t  t h e  b o t t om .  C u r r e n t  lamina 

t i ons and r ipp le marks in s ome s and s t o D �  
b e d s . Large Phy c od e: s  2 en . 
�Ti d e  and 

i n  a b ed c l o s e  to t op .  

Quar t z i t i c  s ands t on e , y e llowish 
b r own to g r a y i s h  orange , ve r y  f b�e  t o  

f ine g r a i n e d , very t h i n  t o  laminat ed a t  
the b o t t om ,  b t h i n  b e d d e d  a t  t he 

top w i th b e d d i n g  p lan es . 
P l an o l i t e s  on l ow e r  b ed d i n o f  s o me b e d s , 
n o t  abun dant . 

S a nd s tone , p a l e e y l low i s h b r own and 

g r a y i s h  red , ve r y  f i ne to f in e g r a i ne d  
me d i um b edded at the b o t t om w i th a c o a r s e  
gr ained s an d s t one l e ns 1 - 2 em . t h i c k . 
O c c a s i o na l ver y thin sh s h a l e  h o r i -
z o n s , g r ay i s h  red s i l  s a n d s t one , f i ne 

, t h i n  t o  l ami na t ed l o o k s  ma s s ive 

w i th o c c as iona l c o a r s e  g r a i ne d  s and s t o ne 
hod z o n s . 
B o t t om bed .i s L: l l  o f  s in u ous 

tes 1 . 5  em . �ide . P la no l i te s  
----- ··�-- ----

o n  l ow e r  b e d d i n g  p l a n e  o f  gray ish r e d  

s i l ty s a n d s tonE.: . 

Q u a r t z i t i c  a nd t o n 0 , b l u i sh g r a y , f ine 
g r a i ned ,  t h i n  b e d d e d  <1t th{:; b o t c om 1v i t h 
lami na t e d a n d  very t h in b e dde d a l t e rna t e  
s and s t on e and shaly s a n d s t on e , f i ne 

g r a i n ed a t  t h e  t o p ;  o c c a s i o n a l  g r a y i sh 
red , C \"J�1 r s e  :�; r .rl -I n c d , 'J·� � r y  th 5 n  t u n v  
h o r i z on '; w i th aucu n .L t i c  l a w l. n <J t lu n s . 



2 8 5  
Th ickn e s s  Cu:c.ul a t ive 

Un i t  __ I_n _ _ }_1e_t_e ::·s Th i c kn_<:_��-----·-----·-- ·--D e s c r.::i.._p_::tc.::i=-o=-n:::_ ______ _ 

2 4  1 .  7 5  1 3 . 56 

2 3  2 . 00  1 5 . 5 6 

2 2  5 . 9 0 2 1 . 4 6 

2 . 88 2 4 . 3 4 

20  9 . 00 3 3 . 34 

Ru s ophy cus anJ C n!z_im�a . P L:moli  tes 1 em . 
wide on lower b e d d ing o f  some b ed s . 
Fl a s er bedding in l amina t e d  s and s t one and 
s ha ly sand s tone . Ri p p le mar ked . Un i t  i s  
gray i sh o r an ge . 

S i l ty sands tone , greenish gray , very f ine 
g ra ined , lamina t ed wj th limon i t i c  sur face s .  
Uni t  looks mas s ive . 

Alt erna t e  quar t z i ti c  s and s t one and shaly  
sand H t cne , gray i s h  red , v�ry f ine to f ine 
grained , t h in b e d d ed a t  th�  b o t tom b e ­
c omi ng very th in and lamin a t e d  a t  t h e  top . 
A gre en ish gray , coarse  grained s an d s tone 
bed , 10  em . th ick i s  at thE: b o t t om .  
F l a s e r  bedd i n g  a t  t h �  top . Ripp le oarks 
and curre n t  lamina t i on s  in many b ed s . 
P lano l i tes  o n  l ower b edding p lane o f  
some b eds . 

Alt ernate ve ry t h i n  b edded s ands tone and 
l amina t ed shale , gray i sh red , f ine 
grained l ower 2 . 50 m .  30 - 40% Shale , 
uni t  b e c omes sha ly s and s t one upwa r d  
wi th i n c r e a s e  in very t h i n  evenly � edded  
s and s t one wi th o c cas i on a l  coarse  g r a ined 
s ands tone lens e s . 
F las e r  t ec1 d inlj a t  th e b o t t om ;  glauco n i t i c  
laminations i n  very t h i n  s and s tone b e d s . 

P lano l i tes  on ) ower b ed d ing p lanes o f  
some b e d s . 

Alt e rnate very thin b edded s an d s tone and 
lamina ted  shale , gray ish r e d  at t he b o t ­
tom , f ine grained ; s an d s t one b e c om e s  

medium b ed d e d  c lo s e  t o  th e t o p  w i t h  a 
1 0  em . t h ick  d a rk g r e en i sh gray , c o J r s c  
grained g laucon i t i c  s ands tone b ed a t  
the top . 
F l o s e r  b cc d d i n (; : 1 L  t h <C  b o c tur:l . S o n c  b e d �; 
are  c u r r e n t  L:w: i n a c c d . P l n r w J  i t c: s  e n  

- - ----

lower b e d d ing p lane o f  s ome b e d s . 

D o l om i te s andy t o  s i l t y , l i ght  g r ayish  
to grayish o l i v e , ve r y  f i ne  grai ned , 
mo s t ly L h i n  t o  �i.l t_· rJ i u rt b l� �..J d '--� d ; c) C \:.' a :..; ] (l n :i J  
th i n  t o  v e r y  t h in b c ci d <::d s an d c� t oue and 
sha ly s and s t one b e d s ; s an d s t o ne s t r ing e r s  
and grayish r e d  laminat ions in s oille 
d o lomi te  b e d s . 



Th ickne s s  C umula t ive 
Un i t  I n  Me t e r s  Thi ckness 

1 9 * 1 . 2 3  3 4 . 5 7 

1 8  1 . 40 3 5 . 9 7 

1 7 0 . 50 36 . 4 7 

1 6  5 . 00 4 1 . 47 

1 5  4 .  1 5  4 5 . 6 2 

1 4 :': 2 . 9 5 4 8 . 57  

1 3  1 . 50 5 0 . 0 7 

2 . 5 0 5 2 . 5 7 
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--------------�D�e�sc r ip t i o n  

Cur r en t  l amina t ed . J o i nt e d  and f r a c t ur e d . 

Shale , s i l t y ,  g ray i s h  r e d , lamin A t e d  a t  
b o r: tom a n d  b lu i s h  g r :.1 y  i n  c o l o r  a t  the 
top w i th a very thin s i l t y d o lomi t e  b ed 
tn b e t ween . 

Dolomt t e , l i gh t  g r ay , v e r y  f ine grai n e d , 
med i um b e d d e d  a t  t h e  b o t t om and lami n a t e d  
a t  t h e  t o p , wi t h  s and s t o n e  s t r in g e r s  i n  
d o lomi te b e d s . 
J o i n t e d  and f r a c t u re d . 

S i l t y shale , b lu i s h  gray , ] amina t ed . 

Al t er n a t e  very t h i n  to t h i n  b ed d e d  s and ­
s t on e  and l amin a t ed s h a l e , g L·ay i s h  r e d , 
very f ine t o  f i ne grained . S h a l e  i n­
creas es t owa r d s  t h e  t o p  v.'h e r e  i t  b e c omes 
sil t y  and un i t  is l amina t ed a t  t h e  t op . 
1 0  - 1 5% S h a l e . 

Qua r t z i t i c  s an d s t on e , p a l e  y e l lowi s h  
b r own , v e r y  f i n e  t f ine g r a i n e d , me d i um 
b ed d e d  at the b o t t om b e c oming th in and  
t he n  very th in b e d cl e d  a t  t h e  t op . 
R ip p l e  marke d and c u r ren t l amina t e d . 
P lan o l i t e s . 

S an d y  d o looi t e , med ium gray , ve r y  f ine 
g r a i n ed , very t h i n  to l amina t e d  b e c oming 
s h a ly at the t o p . 
Rus o p hycus a n d  Cruz iana . C u r r e n t  l ami n a t e d . 

Sand s t on e , r e d , very f in e  grained , 
me d ium b e d d e d , \v .i. t h  3D 8 c:c: . t h i ck coa r s e 
gra i n e d  s and s t on e  b e d  in the nidd le ; the  
u n i t  b e come s g r e en i s h  g r a y  in c o l o r  at 
t h e  t o p  \·lfH :re  the s an d s tone i q u a r t z i t i c .  
Bo t t om b e d s  a r e  f u l l  o f  2 l a n o l i t e s  on 
l owe r b �d d i n p J an2 . 

S and t one , green i s h  gray , f i ne grained , 
t h i n  b ed d e d  a t  t h e  b o t tom w i t h  d o l omi t e  
s a n d s t o ne and s andy d olomi t e  i n  t h e 
m:i dd 1 e >vi th b l u i s h r t1y d o l CJr:·j t c: , s h a l  y 

s i l t s t one V (· r ·J t ld n L o  1 n n t  ',Ji t h  
med ium b L� d tl e c.l  s :md ;, t one <l t tile� Lop . 
J o i n t e d a nd f r ac t u r e d . 



2 8 7  
Th ickness  Cumula t ive 

Uni t  In Me t e r s Th i c kr,.:.l e::..' s=--=-s __________ _;D::....:e s c r i:e_!: i on 

1 1 * 1 . 00 5 3 . 5 7 

1 0  1 . 50 5 5 . 0 7  

9 *  1 2 . 5 0 6 7 . 5 7 

4 . 8 7 7 2 . 4 4 

7 1 . 1 3 7 3 . 5 7 

6 2 . 5 8 7 6 . 1 5  

5 3 . 6 0 7 9 . 7 5 

Al tern a t e  v e r y  thin s an d s t o n e  and 
laminated s l w l y  Sdnd s t one , grayish red , 
f ine gra i ned . 
Flas e r b ed d ing ; r ip p le marked . P lano li tes 
2 - 3 mm . w id e . 

Quar tzitic  s ands t one , p a le red , f ine 
grained , thin to medium b ed d ed . 
Joi n ted , looks ma s s iv e . 

A l t e r na t e  very th in t o  t h i n  bedded s an d ­
s cone and l ami na t ed sh a le , gray i sh red 
w i t h o c c a s i on q l  gr e eni sh gray s and s t one 
beds , very f i n e  to fine grained . 
5% Sha � e .  
Current lamina t ed . F l a s e r  b ed d ing i n  
var t s  o f  t h e  un i t . P l anolites  o u  10\ver . --------
b edd i ng of some b eds . 

Alt e r na t e  v e ry thi n b ed d ed s a�d s t one and 
laminated sh aly t o  s i l ty s and s t one , 
grayi sh r e d  and greenish gray l aminae , 
v e r y  f in e  t o  f i ne gr a ined , wi th gre en i sh 

g r ay and gray i s h l imon i t ic s u r f a ces . 
P l an o l i tes are  abun d ant on lo;,;er b edding 
o f  s ome b eds . Some s an d s t o n e  b e d s  look 
modular . 3 em . in d i ame ter 
an d 1 .  5 em . <.t e e p , 

Quar t z i t i c  sands ton e , p a l e  b rown , very 
fine t o  f i ne grained , lamina t ed a t  the  
b o t t om b ec oming very  thin to  thin b e dded 

a t  the top w i t h  a l imon i t i c  w e a ther e d  

s u r f a c e . 

Plano l i t e s 1 e m .  wi d e  on lowe r b e d d ing 
p l ane o f  one b ed . 

A l t e r n a t e  quar t z i t i c s an d s t on e  and s i l ty 
s and s t on e , g r e en i sh gray w i th l imon i t i c 
sur f a ces , ve ry f i n e  to f i n e  g r a i n e d  L:.ml ­
n a t e cJ  tO Vl ' r) t l l .i n  rKd d ed . 
Some b e d s l 0 o k  uod ula r .  

Quar t z i t i c  s a n d s t o n e , gray i s h o r an g e  w i t h  
limon i t i c  s u r f aces , ve ry f ine gr a i n e d , 

very t h i n  to th in b e d d e d  a t  t h e  b o t t om 
wi th ] ;nn i n � :. t c·d  f(' t · n L�� b av •:; i_ ] t  s: cnt d -
s t one . A meri .L urr; lj l: ,j d e d  s an d s t one 1 ;.; a t. 
th e top  o f  u� i t .  
P l ano l i tes ; j o in t ed looks mas s ive . 
S i l t y s ands t one J �3  rnod ular . 



Th ickne ss Cumu l a t ive 
Un i t  I n  Me ters Thickne s s  

4 6 . 2 8 8 6 . 0 3  

3 1 . 60 8 7 . 6 3 

2 0 .  9 8  8 8 . 6 1  

1 1 . 00 8 9 . 6 1 

2 8 8  

D es c r ipt i on 

Al t e rna t e  gr e e n ish gray s i l t y  s ands tone 
and pale y e l lowish b r o¥m quar t z i t i c  san d ­
s t one w i th l imo ni t ic b lo t ch e s , v e r y  f i n e 
t o  f i ne g r a i n � d ; ve ry t h i c k  b e d d e d  w i t h 
o c c a s i on a l  th in to l am i n a t e d b ed s ; s ilty  
s and s t one i s  m o r e  abund an t  u pw a rd s . 
J o i n t e d , s i l t y  s an d s t o n e  l o o k s  mas s iv e  
a l though s om e  b e d s  ar e l amina t ed . 

S and s to ne , r e d , ve ry f ine t o  
f in e  gr a i ne d , mo s t ly th i n  t o  med ium h e  
b e d d e d  w i t h o c ca s i on a l  v e r y  t h i n  to l3mi­

n a t e d  s h a le . 
F r ac tured and j o in ted . S and s t one looks 
ma s s i ve . 

Sh a l y  d o l omi t e , d ark g r ay v e ry th in to 
l ami n a t e d ,  
Curren t l amina t ed . J o i n ted . 

D o l omi t i c  s a nd s t o ne , gray i sh o r an ge ,  
very f i ne to f i ne gra ined , th i n  t o  
me d ium b e d d e d .  
F r a c t u r e d  and j o i n ted . 

COPPER CREEK FAULT 



2 8 9  

BEAVER RIDGE - CRIPPt.'N GAP S ECTION 

Thi ckne :::: s C umul a t ive 
Un i t  In Me t e r s  Th i ckn e s s  

3 5  1 . 25 

3 4  2 . 5 5  

2 . 50 

3 3 / 2  3 . 1 0 

32 1 .  85 

- ---- ------------------------------- -�------------------------

1 . 2 5 

3 . 80 

6 . 30 

9 . 4 0 

1 1 . 2 5 

S and s t on e , g r e e n i sh g r ay , very f in e  t o  
med i um gr a in ed , ve ry t h i n  t o  t h i n  b e d d ed ;  
s a l t and p ep p er t ex t ur e  d u e  t o  the 
preseicce o f  g l au c oni t e  i n  me d i um g r a i n e d  
s an d s tone a t  the t o p . 
Un i t  l o oks m2 s s ive , l imon i t i c  and 
h c;ma t i t i c  ,., e a th P r e d s u r f a c e . B e :�_g_pucria 
f ound a t  the top  o f  this uni t 3 em . in 
d i am e t e r  1 e ta . d e e p . 

A l t ernate very t h i n  s and s tone an d l am i ­
n a t ed sha l y  san d s t one , g ray i s h t o  g r e e n i s h  
gray , very f i ne t o  f ine g r a ined , r e d d i s h 
b r own s an d s t one a t  the top and v ery t h i n  
d o l omi t e  b e d s  in t h e  midd le . 
S ome s and s t on e  b ed s  h av e  i n t e rn a l  
lam ir.a t i on s . 

Do l omi t i c s an d s t o ne , g r a y , f i ne 
t o  med i um g r a i n ed , very thin b e d d e d . 
Ripp le ma r ked ; c r o s s-bedd in o p p o s i t e  
d ir e c t i on s , s ome a re t r un c a t e d . 

S an d s t one , g r e e n i s h  g r ay , v e r y  f ine t o  

f ine g r a i n e d , v e r y  th i n  t o  me d i um b ed d e d ; 
s an d s t one is s i l ty at t h e  b o t t o m ;  a 
g ray i s h r e d  s an d s t o ne b e d  in t he mid d l e  
3 8  em . th i ck , h a s  two b and s o f  .::.S-=:..:c.�=-=:.:..:c. 
lami n a t e d  s h a l e  and s and s t one a t  
to p a r e  f l a s e r e d . 

S c o y en i a in r e d  b e d :mel a t  t h e  top o f  
t h e  un i t ; l i t e s  o n  low e r  bedd ing 

U s u a l  i n  t h i n  t o  

s a nd s t c n e  b e d s . 

Al t e rn a te qua r t z i t i c  s and tone and sha l y  
s an d s t on e , g r e e ni sh g r ay , very f ine to 
f in e  g ra i ned , l amina t e d  t o  very thin 
b e d d e d , bo t t om and t o p  of u n i t , wi t h  
50 em . o f  th i n  bedded q u a r t z i t i c s and­
s t one in th e l (ltl 
P l u n o  1 i t  e s 1;,; c w .  to l c m .  "-' i d c , in t h i n 

b e d s  l ow e r  b c d ci l n �  p l � nc . 



Thi ckne s s  

Un i t  In Mete r s  

3 1 * 7 . 00 

3 0  1 . 6 5 

2 9 7': 3 . 00 

28 1 . 95  

2 7  1. 1 0  

2 6 *  2 . 4 5  

2 5  * 1 .  6 5  

2 4  1 . 45 

C:Jmu la t ive 
Thickness 

1 8 . 25 

1 9 . 90 

2 2 . 90 

2 Lf . 8 5  

25 . 9 5 

2 8 . 40 

30 . O S  

3 1 . 50 

2 9 0  

D e s c r i p t lon 

S and y  d o l om i t e ,  d ark t o  med ium gray , thin 
to thick bed de d , sand i s  very f i ne the 

who l e  u n i t  i s  c u r rent l amin a t e d  and c r o s s ­

b e d de d . 
are abun d a n t  e s p e c i a l l y  in t he 

midd l e  o f  t h e  uni t ;  j o inted . 

S and s t on e , d usky ye llow , very f i ne t o  

f ine g ra ined , l ami n a t e d  t o  t h i n  b u t  mos t ly 
very thin o edd e d , un i t  i s  more lai;l inCi t ed 

a t  t h e  t o p ; t c p  60 em . a r e  d ee p l y wca tlwred , 

S an d s t on e  i s  v e r y  m u c h  f r ac t u r e d  and 
j o i n t e d , b r e ak s  i n t o  ch i p s . 

Quar t zi t i c  sand s t one , g re e n i sh g r ay t o  
pale y c l l o\-J i s l t  b r o\,Jl , ve ry f i ne to i ine 
gr ain e d , v e ry t h in t o  med ].um b u t mo s t l y  
th i n  b ed de d , un i t  l o o k s  mas s i ve . 
\,J:L nd ing .tL�I2_C? 1 1 t f, � , ,  .::m . wid e ; r i p p le �·�, 

ma rked , s cme b ed s  nre c u r r e n t  l amina t e d . 

Al t e rna t e  l ami n a t e d  sh a le an d v e ry t h i n  
b e d d e d  s a nd s t on e , g re en i s h  gray t o  d u s ky 
y e l lov1 . S a nd s to ne very f i. n e  t o  f i n e  
g r a in e d . 
20% S h a l e . 

S and s t one , g r a y i s h  r e d  t o  p u r p l i sh , v e r y  

f in e  t o  f in e  g rai n ed , t h i n  b ed d e d . 
Cur r e n t  lamina t e d ; bad l y f r a c t ured and 
j o in ted . 

A l t e r n a t e  s and f, t on e and s an d y  shale , 
gray i sh red , ve ry f ine to  me d ium g r a in e d , 
mos t ly l a mi n a t e d  ·w- i th o c c a s i o n a l  v ery 
th i n  b ed s ; un i t i s  f l a s e r e d . 
Rip p l e ma rk ed ; rrus a ud 
are p res en t a t  t h e  t o p  of t h e  un i t . 

FAULT 

Qua r t ?.  i t i c  s<:md s t one , g r ay i s h  red , t ::.nc  
g r a i ned , l amina t d  t o  v e r y  th i n  b ed d ed ; 
c o n g l omer i t ic s an d s t one , g r e e n i s h  gray , 
1 5  em . t h i ck i s  v e ry t h i n  b e d d e d , and 
f ine gra i n ed a t  the b o t t o m .  
R i p p l e r.w r· k ed a nd c u ; r c n t  l am i n :J t u 1 . 

S a n d s t one , g r ay i s h  red , f i ne gr a i ne d , 
lam ina t ed t o  1;1e d i um b ed d e d . 

Rip p le marked and c u r r e n t  l amin a t ed . 



Thicknes s  Cumu l a t ive 
Uni t  Mc� t e r s  Th ickne 

2 3 / 1* 2 . 00 3 3 . 50 

2 3 / 2  ;( . 00 3 5 . 50 

2 3 / 3  0 . 60 3 6 . 1 0 

2 3 / 4  0 . 7 8 3 6 . 88 

2 2  1 . 80 3 8 . 6 8 

2 1  0 . 9 3 3 9 . 6 1  

2 0  * 0 . 7 0 4 0 . 3 1 

1 9  1 .  1 5  

S an d s t on e , s i l ty , greenish gray , f ine 
grained , l ami n a t e d  to ver y  thin b ed d ed , 

29 1 

a thin b ed 1 0  em . thi c k  i s  conglome r i t i c . 
Looks n o d :_! l ar . 

Al t e rn a t e  sand s to ne and shaly sand s tone , 
gray ish r ed w i th grayish orange surf a c e , 
lamin a ted t o  v ery thin b e d d e d , f in e  
gra i ned , glaucon i t e i s  c oncen t r a t ed in  
ve ry thi n  band s . 
Plan 0 l i  tes 1 2  em . wide on l m-J er b edding 

Al t ernate  v e1· y thin :s a nds t o ne :md la:ni­
n a t e d  shal e , gray i sh r e d , s 8 n d s t one is 
very f ine t o  f ine , gla u c on i t e  is  
ab undan t in very thin s an d s ton e b ed s . 
Sands tone is  curre n t  l am i na t ed , w i t h  
m i c r o  c r o s s-bed d ing in oppo s i t e d i re c t i on . 

Shaly glauconi t ic s and s t one , g r e enish 
b l a c k , f in e  grai ned , and l amina t ed . 

Quar t z i tic s an d s t on e , r e d , very 
f ine gra i ne d , thin b e d d ed w i th lami­
na t ed t o  ve r y thin bedde d  shaly s and s t on e  
a l t er na te "\.J i th t1' i:1 beds ; b o t tom o f  un i t  

i s  t grayish w i t h  o r an g e  
wea thered s u r f ac e .  
Rip p l e  mar ks i n  s ome b ed s . 

Al t e r n a t e  s and s t one and shaly s an d s t one , 
gray i s h  red  t o  purp l i sh , f ine 
very th in b ed d e d ; s ome b e d s  have g reenish 
gray bedd p l an e s . 
Rip p le marked . 

Sand s t one a n d  s i l ty s a nd s t one sh  
gray , f in e  grained , v e ry t h in t o  t h in 
bedd ed ; s i l sand s tone i s  mod u l a r ; 
\vC a t h c; :ced sur  f a c e  .i s  b r o'.vn i •' h  g r ay . 

Al t e rn a t e  very thin sand s tone and l ami­
na ted sha l y  s an d s t o n e , gray is h  r ed t o  
pu r p l ish , s ands t one:: is  very  f i ne t o  f :i ne 
g r a i ned ; b o t t om o f  u n i t  tbcre a re 3 em . 
o f  t', r l�t:n L ; i l  [!T .Jy sh a l p .  
Flasercd and p le marked . 



2 9 2  
Thiekn e s s  Cur.lUl a t ive 

Uni t  I n  Meters  Th icknes s ·���------------------���:����----- ------------

2 . 65 44 . 1 1  

1 7  0 . 80 4 4 . 9 1  

1 . 5 7  46 . 48 

1 5  1 . 60 48 . 0 8 

1 4  2 . 5 0 50 . 5 8 

Quar t z i t i c  sands tone , the  b o t t om h a l f  i s  
gray i sh red , whi l e top half o f  uni t i s  
green i sh g r ay ; ve ry f in e  t o  f in e  gra ined , 
very thin t o  t hin b ed d e d . Th e r e  a r e  3 
ho ri zons o f  v e r y  c o ar s e  c le u n  q u a r t z  
sands t one , ind ividual b ed s  less than 7 
em . thi ck .  S i l ty s ands t on e  a t  the t o p  i s  
modular . 
Ripp le mar ks in s ome b e d s ; P l anolite  3 
nun . t o  1::; em . wide and cu rved are on t h e  
l ower b ed d in J of s ome b e d s . Hea t h e r e d  
sur f ace o f  greenish gray s ands tone i s  
hema t i t ic . 

S i l ty t o  s h a ly s and s t one , gray i sh red  to  
b rownish , v e r y  f i ne t o  f i ne g r a in�d , 
lamina ted t o  v e r y  t h i n  b edde d , b u t mo s t l y  
lam i na t e d  
Th e b eds on wea th e r in g  b re a k  i n t o  square 
ch i p s . 

San d s tone , grayish red , v e r y  f in e  t o  f in e  
grained , lamina t ed t o  th in b e dded ; s om e  
b e d s  1 0  em . th i c k  a r e lens s h a p e d  l i k e  a 
v e r y  sh al l ow channe l .  
P l a n o l i t e s  on lower b edding p l an e  o f  s ome 

bed s ;  s t r ai gh t p lano l i t es in one b ed a r e  
� e m .  wi d e  and 3 em . l on g . 

Qua r t z i t i c s a n d s tone , g r e eni sh g ray a t  
the  b o t t om and gray ish r e d  t o  p u r p l i s h  
a t  t h e  t o p l v e r y  f i ne t o  :ned ium gr a i n ed ,  
laminated to med i um b ed d e d  b y  mo s t l y  
thi n  bedd e d . 
Cur rent l amina t i on s and v e r t i c a l  wo m 
burrows in s ome red b eds  a t  t h e  t o p . 

Al t e r n a t e  s i l t y shale and g l a u c oni t i c  
sand s t one , gr ay i s h r ed a n d  d a rk g r e e n i s h  
g ra y r e s p e c t ive l y , san d s ton e i s  verv f i ne 
to med ium grained , mo s l ami n a t e d  w i t h 
ab un d an t  v e r y  th i n  bl�ds , g r ._ccnish g r ay 
shale at t h e  b ot tom and t o p  o f  unit . 
Ripp le  marked ; p l ano l i t e s  l - 2 I.i.ln . 
wide and f ew ems . l o n g  on l owe r b e d d i ng 
planes of s ome b eds . Uni t i s  d i s tor t l'd 
and thvre is a f a u l t  through the un i t. .  



Th ickness Cumu l a t ive 
te r s  Thi 

3 . 20 5 3 . 7 8  

1 2  2 . 50 5 6 . 2 8 

2 . 75 5 9 . 0 3 

1 0  0 . 9 5  5 9 . 9 8 

2 . 35 6 2 . 3 3 

8 3 .  1 2  6 5 . 45 

29 3 

A l t ernate v e r y  t h in and t h i n  g r a y i sh r e d  
sand s t on e , and very t h i n  t o  l am i na t e d  
g r e en i sh g r ay sh a l y  s ands t on e ; s and s tone 
i s  f i ne gr a in ed , sha ly s ands tone b e d s  
are mod u l n r . 
S ome b e d s  a r e  f l as e r e d ; r i pp l e  ma rke d , 
ab ou t 8 em . wide ; P l an o l i t e s  on up p e r  
bedd ing p lane of s ome b e d s ; 

A l t e rn a t e  s and s t o ne and sh a ly s and s t one , 
g r ay i s h  r e d , v e r y  f ine t o  me d i um g r a i n e d , 
mos t ly l am i nate:d wi th ab un d an t  very th i n  
b ed s . 
Ripp l e  ma r ked and f l as e re d . 

S and s tone , g r a y i sh r e d  a t  the b o t t om , 
gray i sh oran g e  a n d  g r e e n i s h  gray a t  th e 
top , v e r y  f ine to co a r s e  g r a ined ; v e r y  
th i n  t o  t h i n  b ed d e d ;  t w o  h o r i zons o f  ve ry 
coar s e  s and s t one e a ch 5 em . t h i c k one in 
the midd le a nd the o th e r  5 0  em . ab ove ; 
top b e d s  l o o k  modu l a r . 
Mud cracks in b o t t om b ed . P l an o l i t e s  
� em . w i d e  s t r a i  t an d wind i n g  o n  u p p e r  
b ed d ing p l ane o f  s o�e b e d s . 

Al t e r n a t e  s h a ly t o  
sancl s t on e , grayish 
f i ne grained , mo s 
abu n d an t v e r y  t h i n  
F l a s ered . 

s i l t y s an d s tone and 
red , v e r y  f i ne to 

l a;cli n a t e d  t.v i th 
b e d s . 

S an d s t on e , g r a y i s h  r e d , ve r y  f ine t o  f ine 
g r a i n ed , lamina t ed t o  t h i n  b ed d e d  w i t h  
i n t ervening v e ry thin b ed d e d  s h aly s an d ­
s to ne ; uni t  s l i gh t ly d is t o r t e d . 
Ripp le ma rked ; mt• d  c r acks in a 10  em . 
t h i c k  bed . P o s i t ive and negat ive sma l l  
moun d s  o r  b untp s o n  u p p e r  and lm·J e r  h c,cld i n g  
p l anes . H u l e s  o r h u r r m;;s e m . wide ou 
up p e r  b e d d  p l ane . P l;�n0 l i t c s 2 r : m . 

wide f ew ems . 

Quar t z i t i c  s an d s tone , g r e e n i s h  g r ay , v e r y  
fine to f i ne grained , lam i na ted to me d i um 
b e d d e d  \F L t h 50 c r:1 . o f  g r a y i ::,b red  th j n 

b e ddeJ ,; a ncb t orw i n  t i t e  m i d ci le . 
Ripp le ma rked ; mud c r a cks in r e d s and s t one . 



1b ickn e s s  

Uni t I n  He t ers 

7 6 . 7 5 

6 2 . :w 

5 5 . 9 5 

4 1 . 80 

3 . 00 

2 l .  20  

Cumu l a t ive 
Th i c kn e s s  

7 2 . 20 

7 4 . 40 

80 . 3 5 

8 2 . 1 5 

8 5 . 1 5 

86 . 3 5 

294 

Des crj n t i on .���-----------

Sands tone , very t h i n  t o  t h i n  b edded 
a l t e r n a t in g  w i th l amina t ed s h al e ; s and­
s t one is very f in e  t o  m e d i u m  g r a i n e d ; 

g l a u c on i t e  i s  f o und in med ium t o  c oa r s e  

grai ned s an d s tone b e d s  c l o s e  t o  b o t t om , 
c l e an l ens e s  o f  c o a r s e s a nds t on e , wh i t i s h  

i n  c ol o r  5 ems . thi ck a t  t h e  t o p  o f  t h e  
uni t .  

5% Shale . 
Un i t  s l i gh t l y  d is t or t ed ; r i p p l e  marked ; 

s on low e r  b ed d in g  p l anes o f ..;:_:. ____ __:.._ 
s o;ne Rus ophy·:::us f ou E d  in d eb r i s . 

Al ternate s an d s tone and sh ly s an d s tone , 

d a r k g r e e n i s h  t o  g r ay i s h  r e d , f ine 

grained , l ami nated t o  v e r y  t h i n  b ed d e d ; 
s ome sand s t one b e d s  are g l a u c o n i t i c . 

Cur rent l ami n a t ions in sand s to n e  b e d s ; 
f l a s e r ed . 

1 0 %  Shale 

FAULT 

D o l o mi t e  and d o lonli t i c s an d s t on e , m e d i um 
gray t o  mo d e r a te y e J  1 owi s h  b r mm ,  very 
f in e  grain ed , l<."�:ni. n a t e d  to med i u;n b e d d e d , 

b u t  mo s t l y th i n  b e d d e d ; s and s t o ne s r s  
are f ound i n  t h e  d o l o mi t e . Shaly d o l omi t e  
t o p  o f  uni t .  
S k o l i  t h us l - 2 rom . w i d e  and 1 - 2 ems . 
l on g  are f oun d in do lomi t i c  s a n d s t one . 

Un i t  is f au l t e d , j o i n t e d  and f r a c t u r e d . 

D o l omi t e , m e d i um gr ay , mi cr o c ry s ta l l i ne 
t o  very f ine , lami n a t ed t o  t h i n  b ed d e d . 
C u r r e n t  lamin a t e d ; j o inted ; wea the re d 
surf ace , p a l e  y e l l ov1 i s h  b r m..rn .  

S a n d s t o n e , g r ay i sh r e d , v e r y  f in e  t o  f i n e  
g r a ined , lami n <J t e d  to  t h i n b ed d e d ; l i gh t 
g r ay v e ry t h i n ;, ,.i,.:d s a n J. s  t o n e  l. u s c: t o  
b o t t on• o f  un i t .  

Curren t lami n a t e d  and m i c r o- c r o s s -b e d d i n g ; 

j o in te d ; p l an o l i t e s  on l o w e r  bedd i ng p l an e  
o f  s ome r e d  b ed s . Rip p l e m a r k e d . 

D o l om i t e  a n d  d o l ond t i c  ,-; a nd l o n e , med i um 

g r ay , ve r y  f i ne � r a i ned , lamina t ed to 
very t h i n  b ed d e d ; s ome sh aly d o l omi t e  a t  
th e t o p , and a 5 em . t h i c k  g r ay i sh r e d  

sands t one b e d in the  m id d l e o f  th e uni t .  



Thi ckness 

1 5 . 00 9 1 . 3 5 

Planoli t e s  2 mm . thick and no s t l y  le s s  
than 3 ems . l on g i n  s ome b ed s . 

2 9 5  

Do lomi t e , da rk gra y ,  very f i ne d t i n  t o  
med i um b edde d , s a nd s t one s t r j ngers l e m .  
t o  3 em . th i c k  are  nb und a n t ; dif fe r e n t i a l  
wea t h e r i n g  c a us e  t h L'  s t r i n g e r s  t o  s t and 
o u t . 
Un i t  i s  f a ul t ed , j o i n t ed and b r e c c i at ed 

a t  the b o t t om . Some s ands t o ne s tr i n g ers 

look like in t r a c l a s t s . 

BEAVER VALLEY FAULT 
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S HARP  RIDGE - FIRST CREEK SECTION 

Thi ckne s s  

Un i t  I n  H e t e r s  

2 4 4 . 00 

2 3 / 1  0 . 50 

2 3 /2 1 . 2 5 

22 0 . 50 

2 1  0 . 7 5 

0 . 7 5 

C umu l a t ive 

Th i ckn�e-"s�s�-------- Des c r ip tion 

4 . 00 

4 . 5 0 

5 . 7 5 

6 . 2 5 

7 . 0 0  

7 . 7 5 

PUHPKIN VALLEY SHALE 

Al t e r n a t e  la� i n a t e d  s h a l e  and l a mi n t e d  
t o  very t h i n  b e d d e d  s and s t o ne ,  f ine 

gra i ne d , p a l e  o l iv e  and g r e eni sh g r ay 

wi t h  o c c a s i ona l pa l e red hc r i zons  o f  
s h a l e  a nd s aa d s tone , w i th g l au c oni t i c 

lamina t ions w i th l i �1oni t i c s u r f a r.::e s . 

Rome e xp o s ur e i s  p ar t ly e r o d e d  and 
covered in t h i s  s e c t i on a t  th e top . 

G l a u c on i t i c  s an d s t one , p a le b r mv-n t o  
gra y i sh r e d , f i n e t o  med ium gr a i ned , 
wi th a l imon i t i c  s u r f a c e . 
5 %  Shale . 

Cur r e n t  l ami n a t i o n s  o f  g l auco n i t e  and 
whi t e  qua r t z  s and s t on e . S h a l e  i s  
d i s t or t ed . 

Al t e rn a t e  very t h i n  b ed d e d  sands tone and 

l amina ted s h a l e , p a le>" y e l lmvish b r oKn , 

f ine g r ai ned s and s t one ; sha l e  is domi­
nant a t  th e b o t t o m ,  f l aky a n d f r iab l e .  
30% Sha l e . 
F la s e r  b ed d i n g  a t  the b o t t om .  

Sha l e , gr e eni sh gray , thin ly l amina t e d , 

f l aky and f r i ab le w i th two v e ry t h i n  

b ed d e d , f i ne g r a i ned s a n d s tone bed s a t  
the t o p . 

A l t ernat e ,  v e r y  thin b ed d e d  s and s t one 

and l amina t e d  s h a l e , p ale r e d , very fi n e  
t o  med ium g r a i ne d  s an d s t o n e . Some s � nd­
s t one b e d s  a r e  g laucon i t i c  wi t h  l imoni t i c  
b l o t ch C::s .  
20% Sl :c< L " .  
Fine 

s ome b ed s . D ra g f o lding . 

G l a u c o n i ti c  san d s to ne ,  p a l e  b r own wi t h  a 

dark g r � e n is h  t , f i ne t o  c o a r s e  
grair�-::d , s n l  t o n d  p e;> p c r  t e z t ure i n  t h e  
co a r s e  g ra i m. , d  s and s t one , v e r y thin t o  
thi n  b ed d e d  wi th shaly b e d d i ng p l ane s . 
Looks f la s ercd a t  t h e  bo t tom o f  un i t .  



Thi ckness  C umu l a t ive 
Uni t I n  Me ters Th i ckne ss 

19 1 . 65  9 . 4 0 

1 8  5 . 00 1 4 . 40 

1 7  0 . s o  1 4 . 9 0 

1 6  9 . 00 23 . 9 0 

1 5  0 . 7 0 2 4 . 6 0 

1 4 / b  0 ') c � /. ) 2 4 . 8 5 

0 . 6 5 2 5 . 50 

Descript i on 

Alt ernate very th i n  b e d d e d  sands tone and 
l am in a t e d  shal e ,  p ale b rown to medium 
y e l l owi sh b rov-'11 , f in e  to me d ium grained 
glaucon i t i c  sand s tone b e d s . 
10%  Sh a le . 
Curren t glauconi t i c  lamina t i ons in s and­
s t one b ed s . 
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Alte rna t e  v e r y  thin b ed d e d  s an d s t one and 
laminated sha le , p a le b rown wi th a dark 
greenish gr ay tinge , s an d s tone is very 
f i ne grained exce p t  where  it  is  glau c oni­
tic i t  i s  f ine to medium graine d ; gl au­
coni te i s  ab 1.ndan t  CJ.t the t o p . 
1 0% Shale . 
Drag f o l d ing d is to r t e d  the uni t comp l e tely . 

FAULT 

Shale , greenish  gr ay , t h inly lamin a t e d , 
f l akey and f r iab le occas i on a l  l amina ted 
very f ine grained sand s tone . 

Al ternate  very thin b ed d e d  sands tone and 
l amina t ed sh 0 l e , p e d e  b r- c\,;n , f ine g r ained 
wi th o c cas i onal  ree d i um g ra ined g l aucon i t i c  
sands tone b eds ; o c c as ional shale b e d p  1 5  -

2 5  em . thi c k . 
3 0  - 40% Shale . 
Some san d s t one b e d s  are cur r en t  lamina ted 
wi th a l terna t e  g laucon i te and sand s t on e  
laminae . 

Sh a l e , p a le b r own , thinly l amina ted , 
f lakey and f r iab le . 

Sand s tone , dark yellowish orange , ver y 
f ine g rained , thin  b e dd ed ;  s l i gh t l y  
glaucon i tic . 
Current lamina ted  a t  the  b o t tom . 

Sh<.: le a l t e rna t in g w i th very th i n  to  
l am i na ted  s ands tone , very  f ine graine d , 
pale o live and pale  b r own , with two hori­
z on s  o f  g l a u c on i t i c  s ands tone at  t h e  top . 
40 - .':iO%  S h [d e .  
Ri p p l e  n.a r ktcd , r.1 i. c r o  c r o s s -b e d d i ng . 
Cur r e: n t l amina t i ons i n  s ome b ed s . 
Ver tical  d i p . 



Th i c kne s s  C umu l a t ive 
Un i t  In Me t e r s  Th i ckne s s  

1 4 / 3  2 . 4 8  2 7 . 9 8 

1 4 / 4  0 . 28 2 8 . 2 6  

1 4 / 5 0 . 38 2 8 . 6 4 

1 3 / l  0 . 60 29 . 2 4 

1 3 / 2  2 9 . 64 

1 3/ 3  1 . 6 5  3 1 . 2 9  

0 . 20 3 1 . 5 4 

1 2 / 1  0 . 2 3 3 1 . 7 7 

1 2 / 2 0 . 5 5 3 2 . 3 2 

298 

-------=D=-e=-s=-c.::.'.::.r.::.i.r:.P.::t.:::.i o...!} __ _________ _ 

Al t er n a t e  very thin b e d d e d  s an d s tone and 
lami na ted sh a l e  o l i v e  g r a y  w i th o c c a s i on a l  
glaucon i t i c s and s tone , mo s t ly very f ine 
gra ined w i t h o c c as ional med i um g r a i n e d  
s an d s tone . 
30 % Shale . 
Fine i n t e r n a l  lamina t i on s  in sands t one . 
Flas er b edd i ng i n  t h e  midd le . 

Sha l e , l igh t o l iv e  gray , f l ak ey and 
f r i ab l e w i th f ew very t h i n  b ed d e d  very 
f ine sand s t o n e  b e d s .  

S ands t on e , d a r k  y e l l owi sh o r an g e  w i th 
greeni sh gray b p l an e s , v e ry f i ne 

very thin t c  t h i n  bedded . 
C u r r e n t  l ami na t ed ; f r a c t ured and j o i n t e d . 

A l t e rn a t e l amina t e d  s h a l e  and very t h jn 
b e d d e d  s an d s t on e , b r own , f i ne 
grained ; 6 5 %  s h a l e  a t  the t o p  and 1 0 %  
a t  b o t t om ,  5 0 %  s h o l e  uni t .  
Hud c r acks i n  s ands tone b ed s  a t  the 
b o t tom . Fine p l an o l i t e s  and f e c a l  
p e l le t s . 

S h a l e , gr a y i sh b r mvn , t h i n l y  l am ina t e t! , 
and f r i ab le . 

A l t e rna t e  ver y t h i n  b ed d e d  s a n d s tone and 
lami n a t e d  sh a l e , p a le b r own , very f ine 
t o  f i n e g r a i n e d ; o c c a s i o n a l  g l a u con i t i c 
s and s tone h o r i zo n s . 
20% Shale . 
Mud c r acks ; f i ne i n t e r n a l  lamina t i on s . 

S h a le , gray ish b r own , t h i n l y  l am i n a t ed , 
f l akey and f r i a b l e . 

G l a ucon i t i c Si1nds tone , g r e e n i sh g r ay �;:ith  
l i mon it i c  sur f a c e a t  t h e  to p ,  very f i ne 
t o  n1ed ium g r ained , very t h i n  t o  thin 
bedded w i th b ed d i n g  p l a ne s . 
Cu r r en t  l am i n a t e d , m i c r o  c r o s s -b ed d i n g . 

S a n d s t one , g r e en ish g ray , VPry f i ne t o  
f l nr.: gra i n e: d , ve ry thin t o  J am i n a. t ecl . 
5% Sha l e . 
C u r r e n t  lamina t i ons . 
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Thickness  Cumulative 
Uni t In Me te r s  ._T_h_i__:_c_k_n_e__:_s_s __________ __:_D_e....:e.s=--c=--. r=--1=-

. 
plo..-:,t_i...:.o...:.n"------------

1 2 / 3  0 . 60 32 . 9 2 

0 . 6 5 3 3 . 5 7 

1 1 / 2  0 . 2 5 3 3 . 8 2 

1 1 / 3 0 . 85 3 4 . 6 7 

1 0 :';  0 . 25 3 4 . 9 2 

9 1 .  85 3 6 . 7 7 

8 / 1 * 0 . 8 5 3 7 . 6 2 

8 / 2  0 . 50 3 8 . 1 2  

Glauc oni t i c  sand s tone , greenish g r ay , 
very f ine grained wi th o c c as i onal me d ium 
gra ined s ands tone , v e ry th i n  b edded with 
oc c as ion a l  lami na t ed and thin b ed s . 
1 0% Sh al e .  
Current lam ina t ed , m i c r o  c ro s s -bedd in g . 
Flas er b�dd ing b o t tom o f  uni t . S a l t and 

pepper t ex ture in some b ed s . 

Dolomi te , med ium l igh t gray , thin b edded 
with green i s h  gray b edding p lanes and 
l igh t b r own g r ay very f ine grained d o l omi­
t i c  s and s tone . 
Cur re n t  lamina ted . 

S an d s ton e , d ark gre enish gray v � r y  f ine 
gr ained , very th i n  t o  lamina ted . 
Fine irr egular i n t er na l  l amina t ions due 
to  shale . 

Dolom i t e ,  med ium l ight  gray , th in t o  
med i um bedded , w i th very f i ne grained 
s and s tone l amina t ions about 2 em . t h i c k  
i n  d o l omi t e  b ed s . 

Al t e rnat e  very thin b edded  s ands tone a n d  
lamina t ed shal e ,  d ark green i sh g r a y  v e r y  
f ine grained sands tone , a thin d o l omi te 
bed a t  the b o t tom o f  uni t .  
Mud crac ks in  d o lomi t e  b ed s . Shaly 
b ed d ing p l anes are s�t iny . 

Do lomi t e , med i um l i gh t gray , thin to  
med ium b edded , wi th a gray ish  orange 
wea thered s u r f ace and g r eenish gray 
bedd ing p l ane s ; \·lh i t e  v e r y  f i ne grained  
sands tone s t ringe r s  are c l e a r  i n  d o lomi t e . 

Quar t z i t i c  s an d s t one , g r eeni sh g r ay wi th 
a p inki s h  t i n g e , very f in e  g r a i ne d , 

lami n a t e d  to t h i n  b e d d e d . 
Rip p le marked , f ine in t e rn a l  laminat ions  
due t o  the p r e s ence of  shale . 

Quar t z i t i c  s and s tone , l i gh t  olive gray , 
very f ine t o  f i n e grained , lami na t ed t o  
v e r y  d 1 in b e d d e d  w i t h l arn in a t e d  s h a l e  a t  
the top . 
1 0% Sha le . 
Flaser b e d d ing a t  the top ; f ine 
glaucon i t i c  lamina tion s in s ome b ed s . 



Thi c kne s s  Cumul a t ive 
Un i t  I n  Meters  Th i ckness 

7 0 . 7 S 3 8 . 8 7 

6 0 . 5 5 

5 / 1  0 . 2 5 39 . 6 7 

5 / 2  0 . 1 3 39 . 80 

5 / 3  1 .  48 4 1 . 2 8 

5 / 4  0 . 1 8 

4 0 . 43 4 1 . 89 

3 4 . 5 5 4 6 . 4 4 

2 0 . 5 5 4 6 . 9 9 

300 

D e s c  r i...._p_t_i_o_n ___ . _ ______ _ 

Sand s tone , medium dark gray , very t 1ne 
grained , very thin b ed d e d  wi th occas ional 
laminated  and t h in b e d s , vli th a thin 
dolom i t i c  s ands tone b ed at the b o t t om .  
P lano l i t e s  o n  some b eds . 

Alt e rna t e  v e r y  thin b e dded quar t z i t i c  
s and s tone and l2.minated shale , l igh t o 
o l ive gray , very f ine gra i ned . 
30/� Sha l e . 
F laser  b edding ; r ip p l e  marked . 

Qua r t z i t i c  s and s t one , d ar k  g ray , ve ry 
f in e  grained , very thin b edded . 
Rip p le max· ked . 

Do lomi te , med ium gray , thin b edded  w i t h  
very f ine grained wh i t e s ands tone 
s t r inger s . 

Qua r t z i t i c  s and s tone ,  med ium l igh t gray 
very f ine grained , very t h in to med ium 
b edded wi th l imon i t ic b l o t ches ; some 
b ed s  in th e  mid d l e  a;:-e glauconi t i c . 

Sands t o ne , d us ky y e l l ow , very f ine t o  
f ine grained , lamina ted  t o  v e r y  th in 
b edded . 
Ripple marked ; f l aser bedd ing . 

Quar t z i. t i c  sand s t one , vh i t e  ve ry f ine 
grained , thin to wedit liD bedd e d . 
Fractured and j o i n t e d . 

Dolomi t e  s andy , med ium l i g h t  gray , very 
f ine grained , med ium t o  th ick t e Jd ed . 
Frac t ur ed and j o i n t ed . D o lomi t e  w i t h 
sands t one s t r inge r s  in f au l t con ta c t  on 
top o f  thi .s  uni t . 

FAULT 

Do lomi te s andy , med i um b l ui sh gray , 
ve ry f ine graine d , med ium b edded . 
Fractured and j o i n t e d ; d a r k  intern a l  
lamina tion s . 

FAULT 



Un i t  

1 / 1  

Th ickne s s  

I n  Me t e r s  

5 . 5 5 

C umulat ive 
Th ickne s s  

5 2 . 54 

30 1 

Des cri ption 

D o l omi t e  san d y , me d ium d a rk g r ay , very 

fine gra ined v e r y  thi c k  t o  med i um b ed de d ; 

s ome b ed s  show s t r ingers o f  p u r e  s a nd s t o ne ; 

wea thered s ur f a c e  i s  l i gh t b row ni sh gray . 
Frac t ured and j o inted . Maj o r  faul t 4 
me ters  f ro� bo t tom . 

SALTVILLE FAULT 
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SHARP RIDGE - SHARP GAP SECTim� 

Thi ckn e s s  Cumulat ive 
U n i t  In Hc t e r s  Th i c kn e s s  

0 . 5 0 0 . 50 

4 8 / 2  0 . 0 5 0 . 5 5 

4 8 / 3  0 . 0 9 0 . 6 4  

!; 13 / 4 0 . \J S 0 . 69 

4 i3 / 5  0 . 3 5 1 .  04 

4 8 / 6  0 . 0 3 l .  0 7  

4 8 / 7  0 . 0 5  1 . 1 2 

!; 8 /  8 0 .  0 '> l .  1 7 

G r ay i sh red an d greenish g r ay shale , 
sh a l y  s acds tone and s i l t s tcne , lamina ted 
to very th in b edded , folded  and f aul t e d , 
comp l e t ely d is tor ted . I t  i s  d i f f i c u l t  
to  de termine i f  t h i s  i s  p a r- t  o f  the 
Pumpk in Val ley Shale . 

S i l ts t one , mod e r a  u �  �'e l l ov.'i.sb b rovm ,  very 
thin b edded t o  l amin a t ed . 
Glaucon i t i c  d a rk gr eenish gray lamin ae . 

Glauc oni t i c  so.;ds tone , green ish b l a c k , 
med i um t o  c oarse :ra ine d ,  t h in b ed 
whi ch wedges o :J t . 
Cros s bedded  wi th a l t e r na ce g laucon i t e  
and qua r t z  l aminae , cros s b e d s  are  
trun c a te d  at  t h e  t op . 

Quar t z i t i c  s and s t one , p a l e  y e l low ish 
b r o\vn , very f ine gr ct ine d  very thin 
bedded w i th occas i ol1 a l  o] i ve gray thi:1 ly 
lamina ted sh ale . 
F ine in t e rnal glaucon i t i c  laminae ; 
r ip p le marked . 

Shale , l i gh t ol ive gray , th i n ly lamina t e d . 

Sands to ne , gr ayish o r an ge , very f i ne 
graine d , very t h in b edded '.vi th t;reenish 
gray b ed d ing p lanes . 
Fine in t e rn a l  glaucon i t i c  l ami nae . 
P l ano l i t e s  on l ow e r  b ed d ing p l an e s  o f  
some b ed s . 

S ?nds tone , l i gh t o l i v e  gray very f i ne 
gr � i n e d , v e ry thin b e d . 

S and s t one , gr2y i sh orange , very f in e  
grained , v e r y  th in bedded . 
Fine internal g l 2 uconi t i c  l aminae . 

Sh a le , ] i fjh t  o l iv e  ,� r a y , th i nl y  l am i na t e d , 
w i  Lh v e r y  [ i n e:  g r .1 j  n e J  s c .m d s t o n e  l en s e s . 
Fl a s e r  b edd ing . 



Th ickn e s s  C umu l a t ive 
t In He t e r s  

4 7 / 1 0 . 1 8 1 .  3 5  

4 7 / 2  (1 . 2 3  1 . 5 8 

4 7 / 3  0 . 5 5 2 . 1 3 

4 7 I ·� 0 . 2 5 2 . 3 8 

4 7 / 5  0 . 1 8 2 . 5 6 

4 6 /  H� 0 .  5 0  3 . 0 6  

4 6 / 2  0 . 2 9 3 . 3 5 

4 6 / 3  0 . 2 4 3 . 59 

4 6 /  /; 0 .  / J  4 . 3 4 

45  1 . 00 5 . 3 4 

30 3 

S i l t s tone , p a le b r own , very th i n  b e d d e d  
w i t h  lam ina ted l i gh t  o l ive gray sh a l� . 

Ligh t b r mm wea th e r ed s u r f a c e . S h a r p  
u pp e r  and low e r  con t a c t s . 

S ha l y  s i l t s t one , d a rk y e l lowish o r an ge , 
ver y  thin L e d ded w ith l i gh t  o l iv� g r ay 
l ami nated shal e .  

S i l t s t one , 
b ed d e d , i-.'i th 
p l an e s . 
�.J'o rm t r a i l s  

p l an e s . 

b r own , very t h i n  even l y  
g r a y i s h  y e l l o w  g r e en b ed d in g  

a n d  t�no l i t e s on b e d d i n g  

Sha l y s i l t s t o n e , p a l e  b r own , v e r y  th i n  
b ed d e d , wi t h  gray i sh r e d  sh a ly b ed d i n g  
p la n e s . I r r e gu l ar sh a ly lami n a t ions . 
Fine mud cra cks . P lano l i tes 2 3 mm . 

·--- ---

wide . 

Sand s t one , mo d e r a t e  y e J  lowi sh b rm.;rn , t h i n  
b e d d e d  v e r y  f i n e  grained , w i t h  gr ay is h 

olive lamina t e� s h a l e . 

S an d s t one , mod e r a t e  y e l l m.; i s h  b r own , ve r y  
f ine gr ai ned , t h in to me d i um b e d d e d . 
C u r r e n t  l am in a t e d . 

S i l ty clay , l i gh t  b ro-;.m t o  mo d e r a t e  b r own , 
lamina t ed w i th sha r p  upp er and l ow e r  
con t a c t s . 
Un i t  i s  p rob ab l y d e ep ly w ea t h ere d c a rb o n a t e  
ro c k .  

S an d s t one , mo d e r rr t e  y e llow i s h  b r own , v e r y 
f i n e  g r a i n e d , th i n  b e d d e d . 

Cur r e n t  l c::mina t e d . We a t her ed s u rf a c e i s  
gra y i s h .  

SanclE; t onco , me d i um y e l l o\v i s h  b r mm ,  f i n c  
to m e d i u;n g r a irH _· d , t h in t o  very t h i n  

b ed ded wi th o c c a s i on a l  l amin a t e d  b e ds . 

Sha ly s and s to ne , 1 t o l ive g r a y , f i ne 
t o  medium g r a ine d , l amin a t e d in t e rb e d d e d  

wi t h  l:lOdt:: r a t e  y t..: l l u ·?J i sh b ro ;aJ , LuH i n:J t e cl 
f i n e  gra i n e d  s ands tone . 

Sands tone b e d s  a r e  c u r ren t l am i na t e d . 
F l a s e r  b e d d i n g  a t  the b o t to m  w i t h i n c r e a s e 

in p e r cen t age o f  s h a l e . 



Thi ckn e s s  
Un i t  I n  Me t e r s  

4 4 / 1 0 . 2 5  

4 4 / 2  0 . 0 8  

4 4 / 3  0 . 1 3 

4 4 / 4  1 . 3 3  

4 4 / 5  0 . 1 3 

4 4 / 6  0 . 45 

4 4 / 7  0 . 0 5  

0 . 2 5  

4 4 / 9  0 . 0 5 

4 4 / 1 0  0 .  l O  

C umu l a t ive 
Th i ck n e s s  

5 . 59 

5 . 67 

5 . 80 

7 . 1 3 

7 . 2 6  

7 .  7 l  

7 . 7 6 

8 . 0 1 

8 . 06 

8 . 1 6 

S i l t s t one , gray i s h  or ange , very thin 
b e d de d . 
Ripple ma rked . 

S i l ty c l ay ,  d a r k  y e l low i s h  o r ang e , 
l a nd na t.e d . 
Dee p ly we a th e r e d . 
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S an d s ton e , mod e r a t e  y e l l owi s h  b r own , very 
f ine graine d , v e r y  th i n  b e d d ed w i th 
o c c a s i c n a l  l amin a t e d  s h a l e . 
5% Sha l e . 
Ri pp le ma r ke d . 

Sands tone , gray i s h  o r an g e  t o  mod e r a t e  
y e l l ow i s h  b r mm ,  ve ry f ine g r a in e d , v e r y  
t h in b e d ded �i th t h in b e d s  a t  t h e  b o t t om 
and midd l e  w i th l i gh t o l iv e  g r ay s h a l y  

p l an e s . 
mar ke d ; micr o c r e s s -b ed d i n g  w i th 

a l t e r n a t e  s an d  and g l a u c o n i t e  l aminae ; 
curr en t l ami n a t e d . 

S i l  s h a � e , l i gh t  o l ive g r a y  l am in a t e d  
a l te rn a t � i th l am i na t ed very i in2 
g r a i n e d  g r a y i sh o r an g e  s and s tone . 

Sand s t one , g r a y i s h  orange t o  mod e r a t e  
y e l l ow i s h  b r own , ve ry f in e  g r a i n e d , t h i n  
b edde d . 
Cur r en t lamin a t e d  w i th g l a u c on i t ic 
lamin a e .  

Sand s tone , l i gh t o l ive g r a y  v e r y  f in e  
g r a i ned , l am i na t e d . 
Cur r e n t l amina t e d , g la u c o n i t i c  lam inae . 

S an d s t on e , g r a y i s h  orange t o  mo d e r a t e 
yel l m.;- i sh b r ov:n , v e ry f ir: e 
evenly th in b e d d e d . 
R i p p l E: ma r k e d . 

med ium 

t o l iv e  gray , f ine to 
, lamina t e d . 

F i ne in t e rnal g l a u c on i t i c  l amin a e . 

S D n d s t o n e , mod e r � t P  ye l l o w i sh b rown , 
v e r y  f i n e  t h i n  b e d de d . 
Cur r e n t  lamina t e d .  



Thickne s s  
Un i t  I n  He ter s 

4 4 / 1 1  0 . 1 3 

4 3 / 1  * 0 . 3 8 

4 3 / 2  0 . 30 

42 / 1  0 . 1 0 

4 2 / 2  0 . 33 

4 2 / 3  0 . 18 

4 2 / 4  0 . 1 0 

4 1  -�� 1 .  3 8  

0 . 0 5  

40 / 2  l .  4 0  

39 / b  1 .  8 3  

Cumula t ive 
Th i c kn es s  

8. 29 

8 . 6 7 

8 . 9 7 

9 . 0 7 

9 . 40 

9 . 58 

9 . 68 

1 1 . 0 6 

] 1 . 1 1 

1 2 . 5 1  

1 4 . 34 

3 0 5  

Des c r in t ion -----------------

S ands tone , pale  y e Jlow i sh b r own t o  l i gh t  
olive gr ay , f ine t o  med i um grained , l ami­
nated to  very thin b edde d . 
Current l mnina t e d , a l t erna t e  dark and 
l i gh t  lamina e . P la n o l i te s . 

S i l ts t one , grayish orange , thin to medium 
b edded . 
Fr ac t ured . 

S a:1ds tone , gr ayi sh o r an g e , ve r y  f i ne 
gra ined , very thin to lamin ated . 

S i l t s t on e , d ark y e l lowi sh orange , 
laminated . 
Dark and l i gh t  in te rnal laminae . 

S i l t s tone , d ark y e llmv ish b r own , l amina ted 
t o  very thin b edded . 
Cur r en t lamina ted , d a r k  and l i gh t laminae . 

S i l t s t one , gra yish o ra n g e , l aminated . 
Alt er nate dark and l i gh t  l am inae . 

S i l t s tone , l i gh t  b r owll , l amina t e d . 
Deep ly weath ered , in tern a l  l am i n a t i on s  

are p r e s e r v e .::l . 

San d s t one , mo d er a t e  yel low i s h  b rovm , 
very f ine t o  f ine gra ined , t h in t o  me d i um 
b edded ; sh ar p  u p p er and lower con t a c t s . 
Some b e d s  ar e p orous p rob ab ly due t o  
t each ing o f  ca rb on a te s .  Current l am i ­
n a t e d . J o in ted . 

S i l t s t one , b luish  wh i t e ,  l aminated  

Sand s t one , l ight  b r ovm ,  f ine i; r cl i 11cd , 
laminat(�d , un i t  is p o r ou s  p r ob ab 1 y  cl u e  
t o  l e a ch in g n f  c 2 rb on a t e s . 
D e e p l y  wc a lh e r ccl . 

Sand s t on e , gray is h  orange to mod e r a t e  
yel lowi sh b r own , f ine gr aine d , th in 
bedded w i D1 o c c a s ional l ami n a t ed and 
me d ium b 2ds . 
Fra c t u r c cl ;m d j o i n t c (l b r e a k s  to sma l l  
cub e s . C u r n .: n l  lamin a t c·d . 



Th i ek..'1ess 
Un i t  I n  Met er s  

39 / 2  0 . 2 5 

39 / 3  0 . 5 8  

39 / 4  0 . 1 3  

39 / 5  0 . 05 

39 / 6  

3 8 ?' 0 . 83 

3 7 / 1  0 . 2 5  

3 7 / 2  0 . 3 0 

3 7 / 3  0 . 1 3 

1 .  70  

3 5  0 . 6 5 

Cumu l a t ive 
T h i c kne s s  

1 4  . .  'J 9  

1 5 . 1 7  

1 5 . 30 

1 5 . 35 

1 5 .  ·; 5 

1 6 . 5 8 

1 6 . 83 

1 7 . 1 3 

1 7 . 2 6 

1 8 . 9 6 

1 9 . 6 1  
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De s cr iu tion -----------------

S i l ty c lay , pale b rown , l amin a t ed . 
Deeply weath e re d . 

Sands t on e , dark y e llcwish b r own , f i ne 
grain� d , t.h in b ed d e d . 

FAULT 

Sand s tone , p a l e  grEenish y e l l ow ,  f ine 
grained , t h in b ed ded . 
B r e c c i a ted . 

S i l ty c lay , mod er a te b rown , l aminated 
wi th b l ack s t r e a ks . 
Deeply wea th e r e d . 

S ands tone , mo d e r a t e  y e l lm·rish b r mv-n , 
f ine gra ined , very thin t o  t h in b ed d e d . 
J o iu t ed , s ome b ed s  ar e p o r o u s . 

Quar t z i t i c  s ands tone , ve ry p a l e  orange 
to dark y e ll owish oran ge , f ine grained . 
med i um b ed d e d . 
Cur rent l 2mina t cd , lamin ae ar e in b and s  
1 ern . to 5 em . t h i ck . Fr a c t ur e d  and 
j o inted . 

S i l ts t one , d ark yel lowish or ange 
lamina t e d . 
D e e p ly weath ered  limon i t i c  c o lo r . 

San d s tone , gr ayish oran ge , f ine grain , 
very th in to  thin b e d ded . 
Rip p l e  narked . 

Sh aly s i l t s t one , l i gh t  o l ive g r ay , 
th inly lamina ted . 
I:r iab le , m i c a c e ous , , rus ty mo t t l e d  
s ur f a c e . 

Q u a r t z i t i c  s an d s t on e , g re en i sh g ray , 
f ine t o  med ium g r a i n e d , m c d iu� b e d d e d . 
Current l amin a t e d  w i th a l t e rnate dark 
and ligh t  l aminae . Plano l i tes  c mmnon . 

S an d s tone , p a l e  b r own , very f ine 
gr� inod , ] drn i n a t c d  t o  v e r y  thi n b ed d e d  
wi th l :L g l ! L  o l iv e  g r ay s h a l y  b ed d ing 
p l an e s .  
Mud crack s , ripple  ruarks ; � l ano l i tes . 



Thi ckne s s  Cumu l a t ive 
Un i t  I n  Me t er s  Th i c kn e s s  

34 / 1  0 . 45 20 . 06 

3 1t / 2  0 . 20 2 0 . 2 6 

3 4 / 3  0 . 35 2 0 . 6 1 

3 4 / 4  0 . 0 5 20 . 66 

3 4 / 5  0 . 1 5 2 0 . 8 1 

3 4 / 6  0 . 1 5 2 0 . 9 6  

3 4 / 7  0 . 1 0 2 1 . 06 

3 3  1 . 00 2 2 . 0 6 

3 2 / 1  0 . 1 3 2 2 . 1 9 

3 2 / 2  0 . 1 8 2 2 . 3 7 

3 2 / 3  0 . 4 3 2 2 . 80 

3 2 / 4  2 3 . 2 5 

3 2 / 5  0 . 2 5 2 3 . 50 
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_________________ D_e_s�!�2-� i on _______________ __ 

S i l t y shale , l igh t ol ive , gray , to  dusky 
ye l l ow ,  l amin a t ed . 

C layey s i l t s t o ne , dark y e l l owish o r ange , 
lamin a t ed t o  very t h in b ed de d . 
D e <> p ly we a ther e d  t o  e;. l imon i t i c  co l or . 

S i l t s t one , g r e e n i sh g r ay to  gray i s h  
oran ge , l amina t e d . 

S i J  t s t one , b l u i sh v.�h i t e , l amina t ed . 

S ancl s t on e , mo d e r a t e  y e l 1 ovJ i sh g r ohn , 
very f i ne gra i ned , very t h in b e d d e d . 
Wea t h e r s  i n t o  sma l l  cub e s . 

S h a ly s i l t s t one , p a l e  o l i v e  t o  d u s ky 
y e l l ow ,  l a mina t e d . 
Looks f las ered . 

C l ayey s i l t s t on e , d a rk y e l l ow i s h  o r a n g e , 
l ami n a t ed . 
Deep ly we a th e r e d . 

S an d s t one , g r a y i s h  o r ange , very f i ne 
gra i ned , very th i n  to m e d i um b edded . 
Fra c t ured and j o i n ted . P J. a no l i t es i n  
one b e d . 

Shale , l i gh t  o l ive g r ay , lamina t e d . 
F r i ab l e .  

S h a l y  s i l t s t one , d a rk ye l l ow i sh o r ange , 
lamina t e d  w i th d a r k s t r eaks . 
D e ep ly we a th e r e d  to a l imo n i t i c  co l o r . 

S and s t o ne , g r a y ish oran ge and I:Jo t t leJ 
p a l e o l i v e , very f i n e gr a i ne d , r y  

thi n  h c dtle:d . 

Comp l e te l y  sh a t t e red ma s k ing t h e  b e d d in 

S a n d s t one , grayish orange , ve ry f i ne 
grained , me d i um b e d d e d . 
F r a c t u red and j o i n t e d . 

S i l t s t one , dark y e l l ow i sh o r an ge , very 
thin t o  Limir: a t. c· d . 
Deeply wea the r e d  to a l imo n i t i c  c o l o r . 



Thickn e s s  Cumulcl t ive 

Un i t  In Me t e r s Thickn�ss 

3 2 / 6  0 . 20 2 3 . 7 0 

3 2 / 7  0 . 1 5 2 3 . 85 

3 1 / 1 * 0 . 85 2 4 . 70 

3 1 / 2 0 , 08 2 4 . 7 8 

3 1 / 3 0 . 3 5 2 5 . 1 3 

3 1 / 4  0 . 2 5  ? 5 . 3 8 

30 / 1 * 0 . 4 5  2 5 . 8 3 

30 / 2  0 . 1 0 2 5 . 9 3  

30 / 3  0 . 1 3 2 6 . 0 6 

3 0 / 4  0 .  1 3  2 6 . 1 9  

30 / 5  0 . 20 2 6 . 3 9 

3 0 / 6  0 . 1 0 2 6 . 4 9 

___________ D e s c r !E�on 

Sand s t one , gray ish o r an ge , very f ine 
grained , l amina t e d  t o  very thin b ed d e d . 
Ri p p l e  ma r ked . 

Sandy sh a l e , :Li hh t c l iv e  g r ay l ami na t ed 
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with len�;es o f  v e r y  f iue 

F J  a s e r  b ed d i :1 g . 
s a n d s t o n e . 

Q u a r t z i t i c  s an d s to ne , g ray i sh o r an g e  t o  
mod e ra t e  y e l l md sh brmm ,  v z r y  f in e  
gr a ined , me d i um b e d d e d . 
Fra c tured and j o i n te d . 

Sha ly si l t s t one , li gh t o l ive gray 
lami na t e d . 
Alternate dark and l i gh t  i n t e r n a l  
l aminae . 

S an d s t one , g r a y i s h  o r ange to moderate  
y e l l owish b r own , v e r y  f ine g r a ined , 
med i um b e d d e d . 
F r a c t u r e d  an d j oi n t ed . 

Sand s t on2 , p a l.:. y e l lmvj sh b r own f ine 
gra ined , thi n  b edded wi th gray i s h yel low 
g r e e n  b ed d  p l 2n e s . 
R i p p le ma rked . 

Sand s t one ,  red , v e ry f in e  
g r a i n e d , l amina ted t o  v e r y  t h i n  b e d d e d  
w i th g r e 0 n  p l �n e s . 
P l ano l i t es 1 . 5 em . wide and sma l ler a r e  

; s ome b an ds a r e  b io t u rb a t e d . 

S an d s t on e , mo d e r a t e  y e l lowi sh b r own , 
very f in e  g r a ined , very t h in b e d d e d . 

Shaly s i l t s t one , gray i s h r ed , l amina t ed . 

S i l t y sh a l e , l i gh t  o l iv e  g ray , l a� i na t e d . 

Ca l c i t e ve ins p a r a l l e l to b e d d  

S h a l y  s i l t s t o ne , p a l e  o l i v e ,  l amina t e d , 
wi th 5 em . o f  la mina t e d  s h ale a t  t h e 
b o t t om .  

C a l c i te v e i n s  2 mm . thi c k  p a r a l l e l  to 
b ed d  .:\ r  t h  ') 

San d s t one , li t b r own , v e r y  f in e  
grain e d , laminated . 



30 / 7  

3 0 / 8  

3 0 / 9  

3 0 / 1 0 

3 0 / 1 1  

3 0 / 1 2  

30 / 1 3  

2 9 / 1  

2 9  / 2 1< 

2 9 / 3  

2 8 / 1 

2 8 / 2  

2 8 / 3 

2 7  I 1 
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Th i c kn e s s  Cumu l a t iv e  

I n  Me t e r s  i on 

0 . 1 3 2 6 . 62 

0 . 08 2 6 . 7 0 

0 . 1 3  2 6 . 8 3  

0 . 1 5  2 6 . 9 8 

0 . 1 3 2 7 . 1 1 

0 . 1 0  2 7 . 2 1  

0 . 0 5 2 7 . 2 6 

0 . 3 5  2 7 . 6 1  

0 . 0 8 2 7 . 69 

0 . 0 5  2 7 . 7 4 

0 . 1 0 2 7 . 8 4 

0 . 20 

0 . 0 3  2 8 . 0 7 

0 . 08 2 8 .  1 5  

Sand s t on e , �orle r a t e  y e l low i s h  b r own , very 
f in e  gra ined , l amina t e d  t o  v e ry th in 
b ed d e d , 

S h a l y  s a nd s t o n e , d u s ky y e l l ow ,  v er y f i n e  

g r a ined , lamina t e d . 

Ripp l e  marked . 

Sa nd s t one , l i gh t b r own , ve ry f i ne gra ined , 
l amina t e d  w i th b l ack a n d  t c o l o red 

s t r e aks . 

S an d s tone , mo d e r a t e  y e l l mv- i sh b r m,rn , ve ry 
f i ne , very thi n  b e d d e d  w i th p a l2 

o l i v e  b e d d i ng p l a ne s . 

Sh a ly s a nd s t one , with l i gh t  o l i ve gray 
l ami na t ed s h a l e  and g r ayi sh o r ange , lami­

n a t e d  very f ine g r a i ne d  s an d s t one . 
F l as e r  b ed d in g . 

S i l t: s tone , p a l e  yellmvi sh or ange , l amin a t e d . 

Deeply wea thered . 

S il t y s h a l e , l i gh t o l i v e  
S h a r p  l m.; e r  c o n t a c t .  

ay , lamin t e d . 

Qua r t z i t i c  s an d s t o ne , mo d e r a t e  y e J l ow i s h  
b rmm ,  f i ne , me d ium b ed d e d , 

gl auc oni t i c a t  t h e  b o t tom . 

F r a c tured and j o i n t e d . 

Qua r t z i t i c s and s tone , l igh t o l ive gray , 

fine g r a i n e d , l ami na t ed t o  ve ry th i n  

b ed d e d , w i th o l ive b e d d ing p l an e s . 

i t:cs abun d an t:. -------

S a n d s tone , modera t e  ye l low i s h b r own , 

f i n e  e d , v e r y  th i n  b ed d e d . 
Cur r e n t  lam i n a t e d  w i th d a r k  l ami nae . 

S h a l e , l i gh t o li v e  gray , l amina t ed . 
F r i ab l e .  

S h a l y  s i l t s t o n e , dusky y e l l ow to 

y e l lowi sh g r a y , 1 a m l na ted . 

Sh a l e , l i g h t  o l ive g r a y , l a m i n a t e d . 

Sha ly , g r ay ish r�cl , th i n l y  l aminated . 

F r i ab le . 



Thi ckne s s  C umu l a t ive 
Uni t  In Met er s  Thi c knes s ----'---

2 7 / 2  0 . 2 3 2 8 . 38 

2 7 / 3  0 . 0 5 

2 7 / 4  0 . 2 3 28 . 6 6 

2 7 / 5  0 . 0 5 2 8 . 7 1 

2 7 / 6  0 .  45 2 9 . 1 6 

2 6 / 1  0 . 2 8 2 9 . 4 4 

2 6 / 2  0 . 2 3 29 . 6 7 

2 6 / 3  0 . 28 29 . 9 5 

2 6 / 4  0 . 5 8 30 . 5 3 

2 6 /5 0 . 0 3  30 . 5 6 

2 5  0 . 88 3 1 . 4 4 

2 4 / 1  0 . 1 0 3 1 . 5 4 

2 4 / 2  0 . 2 5 3 1 . 7 9 

3 1 0 

S ands tone , gr3.yish red t o  moderate  bro\m , 
very f ine gra ined , laminated with int e r ­
vening L::rmina t ed shale . 
30% Shale. 

Sand s tone , gray i s h  r ed , f ine g r a i n e d , 

thi n  b e d . 

Sh a ly s and s t one , grayish r e d , very f ine 
grained , lamina t e d . 

S ands t one , gray i s h  red , very f ine 
grained , thin b e d . 

Sha ly sand s t one , grayi s h  red , v ery f ine 
gra i ned , l amina t e d  w i th three , ve ry f ine 
grained very thin s ands tone b e d s . 

S and s t one , gray i s h  red , very f ine g r a i n e d , 
medium b ed w i th p a l e  o l ive u p p e r  b edd ing 
p l ane . 

S and s tone , grayish r ed , ve ry f ine grained , 
very thin b e d d e d >·J i th o c ca s i on a l  lami­
na ted  shaly s a nd s t o n e  b e d s . 

Shaly s ands t one , g r ay i s h  red , very f ine 
graine d , lamina t ed . 

S and s tone , g rayish red , very f ine gra i ned , 
very thin b ed d ed wi t h  o c cas ional lami­
nated shaly s ands tone . 

S ands tone , gray i s h  y e ll ow green , very 
f ine grained , lamina ted . 

Quar t z i t i c  s and s tone , gray i sh o r an g e  t o  
mo der ate yel low i sh b rovrn , f ine g r a i n e d , 
thin t o  med i um b ed d e d . 

P l a no l i tes  b o t t om of  uni t .  Jo inted . 

Sh a l e ,  p a le o l ive , l amina ted . 

Sand s t one , grayish r e d , very f ine g r a ined , 
laminated a l t e r n a t i ng w i th lamina ted s h a l e .  
2 5 %  S h a l e . 
F l a s e r  L e cl d  i n (! ; c: u r  r c· n  t J a m l n a  t e d  1.V i th 
a l t e r n a t e  d .:u k  zmd l i glt t l ami uae . 



2 3  1 . 1 3 32 . 9 2  

2 2 1 1* 0 .  7 3 3 3 . 6 5  

2 2 / 2  0 . 0 3  3 3 . 68 

2 2 / 3  0 . 05 3 3 . 7 3 

2 2 / 4  0 . 05 33 . 7 8 

2 2 / 5  0 . 05 3 3 . 8 3 

2 2 / 6  0 . 1 3  3 3 . 9 6 

2 2 / 7 0 . 25 34 . 2 1 

2 2 / 8  0 . 2 8 3 4 . 4 9 

2 2 / 9  0 . 1 5 3 4 . 6 4 

3 1 1  

Quar t zi t ic sand s tone , p a l e  b r own , v e ry 
f i ne grai ned , t h in t o  med ium b ed ded ; 
pa le o l i v e  b ed d i ng p l an e s . 
J o in t ed . Sharp 10\,ier and u p p e r  con t a c t s . 

Sand s tone , g r a y i s h  red , very f ine 
e r a ined ' very th in to th i n  h e d d e d  \vi t h  
1 . 5 ern . t h i c k  h o r i zon o f  o l i v e  g r ay 
s h a l e  a t  t h e  t o p  and two 3 ern . t h i c k 
hori zons c f  g r ay i sh r e d  s h a l e  a t  t h e  
b o t t om .  
Cur r en t  l a mina t ed . 

S andy s h a l e , g r a y i s h  r e d , l ami n a t ed . 

S and s t on e , gray i s h  r e d , v e r y  f in e  grained , 
t h i n  b ed . 
C u r r e n t  l amina t ed . 

S an d y  sh a l e , g r a y i s h  r e d , v e r y f i ne 
g r a i n ed , l amina t e d . 

S and s t on e , g r a y i s h  r e d , v e r y  f ine 
gr a in e d , thi n b ed .  
Cu r r e n t  l amina t e d . 

Sh a le , g r a y i sh r e d , l ami n a t 0d a l t er n a t i n g  
w i th very f ine grained , l amina ted s an d ­
s t one . 
60% S ha l e . 
F l a s e r  b ed d i n g . 

S and s t on e , gray i sh red , v e r y  f i ne 
g r a i ned , v e ry t h i n  b ed d e d . 
Cur r e n t  l amina t ed . 

S a nd s t on e , g r a y i sh r e d , very f in e  
g r a i n ed , lami na t e d a l t e r n a t ing wi th 
lami na t e d  s ha l e . 
30% Sha l e . 
Cur r en t  
p 

lc.ti:J.ina t e d ; m i c r o  c r o s s -b edd 
.:1 re ab und a n t .  

S an d s tone , g r a y i s h  r e d  t o  b la c k i s h  red , 
f i ne to med i um grained , me d ium bed . 
P L?_no l i t c· s_ l o•,,'er b d d i n g  p la ne ; b i o t ur­
b a t e: d a L  t h e· b o t t o m ;  cur n� n t  l an l na ted  
ve r t i c a l  b u r r ov.l s . 



Th i ck r:e s s C umw. l a t ive 

2 2 / 10 0 . 1 8 34 . 82 

2 2 / 1 1 0 . 68 3 5 . 50 

2 1 / 1 *  1 .  75  3 7 . 2 5 

2 1 / 2  0 . 7 3  37 . 9 8 

2 1 / 3  0 . 03 38 . 0 1  

2 1 / 4 0 . 1 8 3 8 . 1 9 

2 1 / 5 0 . 03  3 3 . 2 2 

2 1 / 6 0 . 38 38 . 60 

2 1 / 7  0 . 33 3 8 . 9 3 

Sand s t o ne , g r ay i sh red t o  b l ac k i s h  red , 
f in e  t o  'f'le d i um grain� d , th in b ed d ed . 

3 1 2  

Mic r o  cros s-b edd i n g  i n  opp o s i te d i r e c t io n s . 
Plan o l i te s  ab undan t on b e dd in g  p l a ne s . 

G l a u c on i t i c  sand s t one , o l ive g r ay t o  
mod e r a t e y e l l owi sh b r mvn , f i n e  t o  med ium 
g r a i n ed , lami n a t e d  to t h in b e d d ed w i t h  
o c c a s i on a l  sh a l e  and sandy s h a l e . 
C u r r e n t  l ami n a t e d ; micr o c r o s s - b ed d i n g ; 

p la no l i te s  a r e  abun d a n t . S a l t  and pe pp e r  

tex ture . 

S h a l e , d a rk g r ee n i sh gray , t o  p a le o l i v e , 
lamin a t ed , a l t e r n a t ing vl i t h  l ami n a t e d  
mod e r a t e redd i s h  b r o'v.'Il , f in e  t o  me d i um 
g r a in ed g l a u c on i t i c  s and s t on e . 
50% Shale . 
P l ano l i t e s  2 mm . wide and s h o r t  are 
abu n d an t . S a l t  and p e pper texture in 
s an d s t one . 

San d s tone , brown , v e r y  f ine g r ain e d , 
ver y th in t o  l aminated a l t e r n a t  wi th 

gre en i sh b l a c k  t i c  s and s tone . 
Very f ine i n t e rn a l  dark and l i � t t  
l aminae i n  g l 3 '-i cou i t i c  s an d s t o n e . 

S h a l e , l i gh t o l ive gr ay , t h i n ly 
lamina ted . 
F l a k e y  and f r i ab l e . 

A l t e r n a t e  l amin a t e d  l i gh t o l i ve g r a y  
s h a l y  s a n d s tone and p a l e  b r own s and s t o ne , 
v e r y  f ine gra ined . 
C u r r en t l ami n a t e d , s ome b e d s  are 
b u r r owed . 

S h a l e , gr a y i s h  re d , t h i n  l am i na ted . 
Flakey an d f r i a b l e .  

G la u c on i t i c san d s tone , gr e eni sh b l a c k , 
f in e  t o  med i um g r a i ne d , lamin a t ed t o  
very th in b e d d e d . 

Cur ren t l ami ita t e d . Lowe r h a l f  o f  un i t  
has a gray i sh r e d s u r f a c e . 

G l a ucon i t i c  s an d s tone , l i gh t  g r a y  t o  

l igh t o l i v e  gray , f in e  t o  me d i um n e d , 

lamina ted . 



20 / 1  

2 0 / 2  

20 / 3  

1 9 /2 

1 9 / 3 

1 9 / 4  

1 8 / 1  

3 1 3  

Thickn e ss Cumulat ive 
Mete r s  D e  ion 

0 . 35 

0 . 3 3  

0 . 3 5 

0 . 88 

0 . 35 

0 . 2 8 

0 . 35 

0 . 0 5 

--------- --------- ---------------"---�-------------------------·-----

39 . 2 8 

39 . 6 1 

39 . 9 6 

40 . 84 

4 1 . 1 9 

4 1 . 4 7 

4 1 . 8 2 

4 1 . 8 7 

Qua r t z i t i c  s und s t one , pale y e ll ow i sh 
b r own , very f ine , very thin to 
th in bedded with o l ive b ed d in g  plane s . 
Cur rent  lamina ted . 

Quar t z i t i c  s and s t one , pa le b r own t o  
gray i sh red , v e r y  f i ne gra i ne d , ve r y  th in 
to  thin b ed de d , 
Some bed s are  l ens 
curr en t  lamina t ed . 

Ripple marks ; 

Quar t z i t ic sand s tone , moder a t e  ye l lowi sh 
brown , very f ine graine d , thin b ed ded . 
Cur r ent laminated , 

Sand s t one , grayish red , very f ine g r a ined , 
ver y  thi n  b ed d e d  al ternat w i th shale 
and shaly s and s t one , very fine g rained 
and l amina t ed . 
Mud cracks ; asymrr.e tr i c  r 
current d ir e c t t on is  S E . 
nated ; micro c ro s s -b ed d  

i n  the midd le . P l an o l  
abundan t .  

l e  marks , 
Cur rent lami­

f l a s er b ed d -

a r e  

S an d s t one , gr a y i s h  red , v e r y  f i ne g r a ined , 
thi n  b e d ded ,,..,i th o c c a s i o n a l  very tllin b t::·ds . 
Rip p le t;Jarked ; ���:.�0)i te s are corLrnon . 
Rus o phycus i s  p r e s e:n t . 

S and s t one , gr ay i sh red , f ine t o  med i um 
g rained thin b edded  w i th lami na t ed t o  
very th in b ed d e d  shaly  s ands tone . 
Ripp le ma rked ; s ome laminations  are  
b io turb a te d . P l ano l i te s  2 mm .  w i d e  are 
ab un d an t . Rus ophycus '? 

Qua r t z i t i c  s an d s t on e  g r ay i sh r e d , ve r y  
f in e  , very th i n b ed d e d , a l t e r ­
na t ing \·li t h  l ami n a t e d pale: o l ive , f i ne 
to c o a rs g r a i ned s h a l y  s an d s ton� . 
Some b e d s  a r e  b i o turb a t e d . P l an o l i t e s  
of  d i f f er en t  s i z e s  a r e  ab und a n t . S h a l y  
s and s t on e  i s  g la u c o n i t i c . 

San d s t on e , gr ayis h red , very  f ine 
gra ined , t h in b � d . 
As yrllim.: t r i c  r i  
d i re c ti on S 20 

marks , current 



3 1 4  

Th i ckne s s  Cumu l a t ive 
Un i t  I n  Het e r  s Th i c_k_n_c_s_s'---------------=D:..ce:..cs:..cc=.r.-i=..._p..::.t..::.i:...:o:.::n.:.._ _________ _ 

1 8 / 2  0 . 50  4 2 . 3 7 

1 8 / 3  0 . 5 3 42 . 9 0 

1 8 / 4  0 . 2 8 4 3 . 1 8 

0 . 9 0  LA . 0 8 

1 7 / 2 0 . 2 0 4 4 . 2 6 

1 6 / 1  0 . 1 5 

1 6 / 2  0 . 0 8 4 4 . 5 1 

1 6 / 3  0 .  1 8  4 4 . 6 9 

1 5 / 1  0 . 1 0 4 4 . 7 9 

1 5 / 2  0 .  1 3  4 4 . 9 2  

Sh ale , grayish red , th in ly lamina ted with 
a very thin , very f ine grained s and s t one 
b ed in the mi d d l e . 
Flakey and f r i ab l e . S an d s t one bed  i s  
current l ami n a ted w i th mi c r o cros s-b ed d ing . 

Lamina ted sh al e an d shaly sand s tone , 
grayish red , very f ine gra ined with 
l i gh t  o l ive gray bedd ing p l ane s . 

Sand s tone , �ale y e llow i s h  b rown , very 
f in e - gr aine d , lamina t e d  a l t e rnat ing with 
l i gh t  o l ive gray l aminat e d  shale and 
shaly sand s ton e . 
Flas er b edd ing . 

Quar t z i t i c  s ands tone , g lauconi t i c , l i gh t  
ol ive gray to p ale y e l lowish b r own , the 
upp er ha l f  i s  f ine grained , the l ower 
half  is coa r s e  grai ned , t h in b edded . 
Upp er b ed s  are cur rent  lamina t ed . Quar t z  
gra ins are r ounded . 

S and s t one , gray i sh orange a t  the top  to  
wocl e r a t e  y e l l o>visll b r u'.vn at  the b o t t o m .  
Very f i ne  g r a ined laminated  to very 
th i n  b e C. d e d . 
Current l aminated . 

Sand s tone , mod e r a t e  y e l l owi s h  b r own , 
very f ine g r a i ned , l ami na t ed a l t erna t ing 
w i th thinly lamina ted d a r k  greeni s h  gray 
sha le . 
Flaser b ed � ing . S and s tone i s  d ominan t . 

Sh a le , d u s ky yel low green , thinly 
laminated . 

Shale , gray i sh red t o  gray i sh b rown , 
th inly l am in CJ t e d . 
F l akey and f r i ab l e .  

Shaly s i l t s tone , gray i sh ye l low ,  
lamina ted . 
Cu rrent  l amin a t e d . 

S .J n d s t o tH� , r. :o cl c r .J t e yc l ] o•.v i sh b r mvn , 
very f i ne gr.:1 ined , l ami na t ed t o  very 
thin  b edd e d . 
Curren t lami n a t e d ; micro cros s-bed d in g . 



3 1 5  

Thi ckne s s  Cumu l a U.ve 

U n i t In M e t e r s  Th i ckn e s s .��=--------------

1 5 / 3  0 . 25 4 5 . 1 7 

1 5 / 4  0 . 08 1 .. 5 .  2 5  

1 5 / 5  0 . 55 4 5 . 80 

1 5 / 6  0 .  08 4 5 . 8 8  

1 4/ 1  0 . 1 8  4 6 . 06 

1 4/ 2  0 . 1 0 46 . 1 6 

1 4/ 3  0 . 1 8 4 6 . 34 

1 3 / 1* 0 .  7 8  4 7 . 1 2  

1 3 / 2 0 . 3 5 4 7 . 4 7 

1 3 / 3  0 . l  0 � 7 . 5 7  

4 7 . 9 7 

S and s tone , gra y i s h  b rown , f i ne gra i ned , 
lam i n a t ed a l t e rna t i n g  wi t h  l amina t e d , 
very f i n e  gra ined p a l e  b r own s h a  

s a n d s tone . 
S a n d s tone i s  c u r r e n t  l amina t e d . 

S aud s t o n e , mod e r a te ye l low i s h b r mm t o  
dark y e l low i s h  b r own v e ry f i n e  gra ined , 
t h i n  b ed . 

S i l ty sh a l e , g ra y i s h  r e d , lam i n a t e d . 
Lami na t e d  t r ansve r s e  a nd para l l e l 

c a l car eou s v e i n s . 

S i l t s t one , g r a y i s h o r a n g e  p i nk , th in b ed . 

Sha le , s i l ty , d a r k  gre en i sh gray , 
l amina t ed . 

Sand s t one , du s ky y e l low t o  y e l low i s h  
gray , v e r y  f i n e  g r a i n e d , lamina t e d . 

Sands tone , g r a y i s h  b r own , ve ry f in e  

g r a ine� , lamina t e d  � i t h  i n t e rven in g dark 

g reen ish g r a y , lami na t ed s h a l e . 
2 5 %  Sha l e .  
F l a s e r  b edd ; c; nr e a t  la m i na ted sand -

s t o ne . Some beds a r e b u r r owed . 

S a nd s t one , gr E y i s h  r e d , v e r y  f ine g r a l u e d , 
very t h i n  b e d d � d  w i t h  lani na t ed sha ly 

s and s tone . 

R i p p l e  ma r ked ; cu r r e n t  l amina t ed ; 
P lano l i t e s  ab u nd a n t ; Rus o phyc_: us . 

S a n d s t o n e , p a l e b r own t o  gray i s h  b r own , 
v e ry f i n e  g r a i ne d  Lnn i t : a t cd wi t h  i n t , • r ­
ven i ng lami n a t e d  s h a l v  s a nd s t one-: .  
P la no l i t e s  2 mm . w i d e  a r e  ab u nd an t . 

S i l t s t o n e , ye l lo w i s h  g r a y , t h i n  bod w i t h  
d i s c o n t i nu ous l e n s e s  o f  d a r k  g n: en i h 

g r a y  sha le . 

S and s t o n(; , d a r k  g r e e n i �; h  g r a y  v e ry f i n e  
g r a i ned , l:t:n i n a ! e d  '-'' i t h  i r: t. -:, r •Jc: n i n g 
s ha ly s a ncb to n e . 



Thickn e s s  C umula t ive 
Uni t  In Me t e r s  Thi ckne s s  

1 3 / 5  0 . 6 8 4 8 . 65 

1 3 / 6  0 . 2 3 4 8 . 88 

1 2 / l *  0 . 60 4 9 . 4 8 

1 2 / 2  0 . 2 3 4 9 . 7 1  

1 2 / 3  0 . 1 5  4 9 . 86 

1 2 / 4  0 . 1 8  50 . 0 4  

1 2 / 5  0 . 1 8  50 . 2 2 

1 2 / 6  0 . 1 5 50 . 3 7  

1 2 / 7  0 . 1 3 5 0 . 50 

1 2 / 8  0 . 1 0 50 . 60 

] 2 / 9  1 . 3 0 5 l . 9 0  

3 1 6  

Des cr i.�p_t_l_
· o_n�----------

Sand s tone , gray ish red t o  b l ackish r ed , 
very f ine grained , very thin  to  lamina ted . 
Planoli t es on l ower b edd i ng plane . 
Ru s oT)hvcus . 

-- �.............J, _ ___,._ __ _ 

Sands tone , g r eenish gray to  l i gh t  o l i ve 
gray , ve r y  f i ne g r a i n e d , very t h i n  bedded 
w i th lamina t ed sha ly s a nd s t one . 
Rip p l e  marke d ; f la s e r  b ed d ing . 
Pl<!no]J t e s . 

Quar t z i t ic s a nd s tone , p a le y e l lowish b r own 
to  pale b r own , f in e  g r a ined , thin to v e ry 
thin b edded w i th l i g h t  o l iv e  gray upp e r  
bedd ing p lanes . 

Sand s t one , grayish red , f ine t o  med ium 
grained , t h i n  bedded . 
Cu r r ent l amina t e d . 

Sand s t one , grayish green mo t t led w i th p a l e  
b r own , c o a r s e  g r a in e d , with  lenses  o f  f ine 
grained s ands t on e ; thin  b edd ed . 

Sand s t o n e , l i gh t  o live g r ay , v e r y  f i ne 
g r a in ed , l amina ted t o  very t h in b edded . 
Nodular wea ther ing . 

Sand s t on e , pale  o live , c o a r s e  grai ned , 
thin b edded w i th very f i ne gra ined in t erna l 
laminae . 
Cong l omer i t i c  s ands tone . 

Sands t one , mod e r a t e  y e llow i s h  b r o\m ,  very 
f ine grained , v ery thin to  th in b edded . 
C ur r e n t l am i n a t ed , l a mi n a e  a r e  dark  
c o l o r e d . 

Sands tone , l i gh t o l i v e  g r ay to g r ay i s h  
o l ive , v e ry f i n 0 g r a i n e d , ] ami na t e d . 

Q u CJ. r t z i t i c  s a nJ s t o n c: , p a l e  v c� J l c:w:i s h  
b r own t o  p a le o l i ve a t  t he bo t tom , v e ry 

f ine grained , tid n b�ddc d . 

Qua r t z i t i c s a nd s t on e , l i g h t  B r a y  to  
g r ;1y i s h  o r a n ; ; P  p i n k ,  v e r y  f i n e  g r �1 i nul , 
t h i n t o  m ed i um b e d d ed . 
Cur ren t };Jm i na t cd , w i th  a l terna te cl a r k  

and l i gh t  laminae . 



Thi ckm o s s  Cumu l a t ive 

Me t e r s  T h i  

1 2 / 1 0  0 . 3 0  5 2 . 20 

1 1  / 1 *  0 . 28 5 2 . 4 8 

1 1 / 2 0 . 0 5 5 2 . 5 3 

1 1 / 3  0 . 1 3  5 2 . 6 6  

1 1 / 4  0 .  7 3  5 3 . 3 9 

1 1 / 5  0 . 08 53 . 4 7 

1 1 / 6 0 . 05 53 . 5 2 

1 1 / 7  0 . 80 5 4 . 3 2 

1 0 / 1* 0 . 0 5 5 4 . 37 

1 0 / 2  0 . 08 

3 1 7  

Qu a r t zi t ic s a nd s tone , l i g h t  g ray t o  gray i s h  

green , v ery f i ne gra ined , t h i n  b e d d e d . 

Cur r e n t  lam ina t e d . 

S and s t o n e , g r a y i s h r e d , c o a r se to  v e r y  

co a r s e  g r a i ned , t h i n  b P d d eJ . 

S a nd s t one , g r a y i sh r e d , very f in e  g r ained , 
v e ry t h i n  b ed . 

U t e s  c:.bun dan t o n  lowe r b e d d i n g  p lane . 

S a nd s tone , gray i s h  r e d , very f i ne grained , 

lamina t ed . 

S and s t o n e , gray i s h  r e d , f in e  g r ai n ed , \v i t h  

c o a r s e  t o  v ery c o a r s e  quar t z  g r3 ins 

s ca t t er ed i n  t h e  ma t r ix , v e r y  t hi n  t o  

t h i n  b e d d ed . 

S ome b e d s  wed g e  o u t . P l ano l J  t e s  abun d an t 

o n  lowe r b ed d i ng p lan e . 

S i l t y  s and s t on e  g r ay is h r e d , v <;> ry f in e  

g r a i n e d , lamin a t e d . 

Sand s t o ne , g r 2y l s h  r e d , very f in t� g r a i n e d , 

very t h i n  b ed .  

Cur r e n t lamina t e d . 

S and s t one , g r a y i sh r e d , f in e  g r a i n ed , wi t h  

l e n s e s  o f  c o ar s e  t o  v e ry c o ar s e  qu � r t z  

s a nd s  tone 2 rrn . t o  1 em . t h i ck s or:-: e l ea s e s  

ar e 8 em . thi c k , g l au c o n i t i. c  a n d  g r e e n i s h  

gr ay in c o l o r ; med iuo b e d d ed w i t h  s o ce t h i n  
b e d s . 

Cu r r e n t  lam i na t e d . S om e  b e d s  a r e  b i o t u r ­
ba t e d ; v e r t i c � l  bu r ro•..,s ; p l ano l i t e s  2 11'�'11 . 
wi d e  in s ome b ed s . 

G l a u co ni t i c  s a nd s tone , g r e e n i s h  b l a c k ,  
c o a r s e  g ra i n ed , t h i n  b e d . 

S a nd s t o ne: , b r cn.:n i s h g r a y  t o  d a r k  g r e e n i;c: h  
gr ay , f i n e  g r <: d nC>d w i t h  oc c a s i o na l c o a r s e  

g r n in e d  LJ nd na (• ; l CJ•:J .ina t ed . 

Mi c r o  c ro s s - b vd d i n � t r un c a t ed ; cu r r e n t 

lami na tc•cl  l.; i th ;:; Lt ' J c o n  i t i c  l am i n a e . 



Thick�e ss Cumu l a t ive 
U n i t ln M•� t e r s 

1 0 / 3  0 . 2 5  5 4 . 7 0 

1 . 0 5  5 5 . 7 5 

0 . 60 5 6 . 3 5  

9 / 2  2 . 1 5  5 8 . 50  

9 / 3  0 . 8 0 59 . 30 

8 / 1* 0 . 3 0 59 . 6 0 

8 ' '> I L )>; 0 . 0 3 59 . () 8  

2 ,  Ll c) 6 2 .  l j  

3 1 8  

t i o n 

S i l t y  s a nd s t on e � grayish r ed , wi th a 
gre enish b l a c k  wea thered s u r f a c e ,  v ery 

f ine g r a i n e d , l am i na t e d . 

U n i t  looks like o n e  med i um b e d . 

S a nd s tone , g c ay i s h r e d to g r e e n i s!1 h l ack 
with low2r beds l i gh t e r  in c o l o r  and a r c 
gr e e n i sh g r a y , f i ne g r a i ned , ve ry t h i n  

t o  t h i n  b edded , w i th in t er na l g l auconi t i c  

laminae . 

C u r r e n t  lamin a t e d  wi t h  a l t e rna t e  d a r k  and 
l igh t l am ina e .  Mi cro c r o s s -b e dd i ng .  

i 5 rnrn . "'i d e , s o rae s t op p i ng a t  

a change i n  co lor . 

S a nd s tone , g ra y i s h  r e d , v e r y  f i ne g r a i n e d , 

lami n a t e d  t o  ver y t h in b ed d e d ; g r e e n i s h  

b la c k b e d d ing p la n �s . 

Cu r r ent l a>n ina ted , with \;avy l am ina e . 

S a nd s ton e ,  d ark gr e e n is h g r ay � v e r y  f ine 
gr a i ne d , lam ina t e d  t o  ve ry thin b ed d e d  

wi th s h a  b ed d ing p lane s . 

1 0 �{ Sh;1 le . 
Curren t  lam i n a t e d  wi th i n t e rn a l  g l aucon i t i c 
laminae , s rnne laminae ar � wavy . 

S and s t one , l i g h t o l ive gray t o  g r ee n i s h  

g r a y  w i t h  s ome mod e r a te ye l lowi s h  hr own 

s a nds t o n e , ve r y  f i n e  g r a i n ed , lamina ted 

a l t e r n a  w i th t h i n ly l am ina te d s h a l e . 

40% Shale . 

Cu r r e n t  lamina t ed . 

Do lomi t e , med i um gray t o  me d ium dark g r ay , 
m:i. c ro- c.ry s ta 1 1  i ne , med i ur:t b c:d . 
Cu r nc n t  l ami n;:, t c d . Y c l l mv i s h  g r a y  
wea t h ered s u r f a ce mo t t l e<� '4 1 t h gray i s h 
b l a c k . 

Do lom i t e ,  r:< ed i 1u:1 g r a y t o  lurn d a rk 
g r a y , m i c r o - c r y s t a l l i n e , 1 am ina ted . 
Oo l i t e s  s e e n i n  th i n  s e c t i o n . U n i t  8 

p a r t ly d o lomi t i zed l i nws t o n e . 

D o lom i t e ,  mr: d  i u m dark g r :t �-/ , i c ro -

i s  

c r y s t a l l i n e> ,  � h i n  t tl th i , · v� h t:dd Pd . 
I n t r a c l as t s in t h e  b o t  tor�1 b e d s . Cu r r en t  

li-!m i n a t e d . J o i n t e d  and f r a c:  t u n:d . 

Ye l l ow i s h  g ray to g r a y i s h  o r a n ge p i nk 

we a th e r e d  s u r f a c e . S ty l o l i t e s . 



3 19 

Th i ckne s s  Cumu l a t ive 
Uni t I n Me t e r_s ___ T_h_l_. _c_k_n_e_s_s ____________________ �D�e_s�c�r-. 1�· p�t_i�o�n�------------------

8/4 0 . 5 5 

8 / 5  1 . 33 

0 . 6 5  

0 .  3 5  

6 / 2  1 .  20  

6 / 3  0 . 1 8 

6 / 4  0 . 1 5 

6 / 5  

6 / 7  0 .  2 8  

6 2 . 6 8 

64 . 6 6  

65 . 0 1 

6 6 . 2 1 

66 . 3 9 

66 . 5 4 

67 . 2 9 

6 7 .  5 7  

D o lomi t e , med ium d a rk g r ay , m i c r o ­
c ry s ta l l i n e , v e ry t h i n  b e d d ed . 
Cu r r ent l ami n a ted wi t h a l te rna t e  d a rk 
and l i g h t l ami nae . 

D o l om i t i c san d s t o n 2 ,  me d ium b l uish g ray , 
very f in e g r a ined , thin to m e d i um b e d d e d  

wi t h  o c ca s i o n a l  v e r y  t h in b ed s . 
Cur r e nt l3min a t ed wi th wavy i n t e r n a l  
l anti nae . 

S a n d y  d o l o m i t e ,  1·; t t o  med .i um g r ay , 

very fine g r a iued , ver y t h i n  to thin 
b e dd e d wi t h  s h a ly bed d in g p lan e s . 
Cur r e n t  lamin a t ed , t ru n c a t e d  c r o s s  
b e d d i n g . P a l e  ye l lowi s h  b r own wea t h e r ed 
su r f a c:e . 

D o l om i t i c  sand s t one , med i um g r ay t o  
b r own i s h  g r ay , v e r y  f i ne , v ery 

t h in b e d d e d . 
Ripp l e  ma rked , c u r r e n t  l am i n a t e d . 

S a nd s t on e , g r ay i s h r e d , v e r y  f in e  g r a in ed , 

t h in bedd ed w i th s ome v e r y  t h in and land 

n a t ed b e d s . 

Cur r e n t  lam i na te d . 

S a nd s t on e , g r a y i s h  r e d  w i t h  a med ium 
b lu i s h  g r a y  su r f a c e ,  very f i ne g r a i n ed , 
v e r y  th i n  b e d d ed . 
B e d s  a r e  l e n s  sha p ed wh i ch p i nch o u t  and 
th icken . P la no l i t e s o n  lowe r be d d i ng of 
s ome b e d s . 

S a nd s t o n e , sh r e d , ve r y  f i n e g r a in�d , 
tld n b e dded . 
P l a no l i t e  on l ow e r  b e d d i n g  p l a ne . 

S a nds t o ne , g r a y i s h  red wi th med i u m b l u i s h  
g r ay b l o t ch e s , v e r y  f i n e r a i n e d . v e ry 
t h in t o  t h i n  bedd ed . 
Cu r r e n t  lam ina ted . 

S ands t o n e , g r a y i s h  r e d , med i um b l u i sh 
g r n y  b lo tc h es , V C' ry f i n c 
n a t e d o v e ry t h i n  hcddcd . 
Cur r e n t  l a mi n a t e d . 

ned , l ma i -



Thi ckne s s  
Uni t In Me t e r s  

5 *  0 . 3 5 

4 0 . 6 3  

3 / 1 *  0 . 5 8 

3 / 2 0 . 40 

3 / 3 0 . 1 8 

3 / 4  o .  7 5  

3 / 5  1 . 5 5  

2 / 1  0 . 4 8 

2 / 2  0 . 20 

C umu lat ive 
Thickne s s  

6 7 . 9 2 

6 8 . 5 5 

6 9 . 1 3  

6 9 . 5 3 

69 . 7 1  

7 0 . 4 6 

7 2 . 0 1 

7 2 . 6 9 

320 

De s c r ip t i o n  

S ands tone , gray i s h  o r ange , v e r y  f in e  
g r a i n ed , l amina t e d  t o  ve ry t h i n  b ed d e d  
wi th g r e e n i s h  g ray t o  d a r k  g r e en i s h  g ray 
b e d d i ng p l anes ; o c ca s i o n a l  lam i na t e d  
sha ly s <md s t onc . 
R i p p l e  m a r k e d . 

S a nd s t one , g r a y i s h  r e d , v e r y  f ine g r a i n e d , 
lamina t e d  to v e r y  th i n  b e d d ed wi t h  lami­
n a t e d  s h a ly s and s t o n e . 

Dolomi t e , med ium g ray , m i c r o c r y s t a l l in e , 
v e r y  t h i n  t o  t h i n  b e dd ed . 
Cur r e n t  l aminat e d . Y e l lowish gray 
w e a th er e d s u r f a c e . 

S a ndy d o lomi t e , me d i um g r ay , v ery f i n e  
g r a i n e d , l am i n a t ed t o  v e r y  t h i n  b ed d e d . 
Cu r r en t  lamina ted . Gre e n i s h  g r ay s u r f a c e . 

D o lomi t e , med ium g r ay , mic r o c r y s t a l l in e , 
t h i n  bed ded . 
Cu r r e n t  l amina t e d . 

S a nd y  d o l om i te , me d i um gray , very f j n e  
g r a i n e d , very th i n t o  t h i n  bed d e d  wi t h  
i n t er v e n ing lamin a t e d  s h a le . 
Gra y i s h  o r ange wea t he r e d  s u r f a c e . 

D o lomi t e , med i um g r ay , mic r o c ry s t a l l in e , 
t h i n  to me d ium b e d d ed wi t h  o c c a s i on a l  
l am i na te d  b ed s . 
Cu r r e n t  lam ina ted ; r i p p l e  marke d ;  y e l l owish 

g r ay t o  g ra y i s h  o r ang e wea t h e r e d  s u r f a c e . 

SHALL FAt: LT 

Sandy do lomi t e , me d i um gray , v e rv f ine 
g r a i n e d , very t h i n  b e d d e d  wi th s ome la m i ­

n a ted b e d s . G la u c o n i t i c s a nd s t o ne , med i um 

g r a i n ed , v e r y  t h i n  b e d  i n  the  m i d d l e . 

Cu r r e n t 1 am i n a t c:d . Y c: l l m.;r i s h  g r ay t o  
g r ay i s h  o r a n g e  wea t h e r e d  s u r f a c e . 

Sandy d o l omi t e ,  med i um g ray , v e ry f i ne 
gra i ne d , t h i n  h ed d ed . 

Lens e s  o f  p u r e  q u n r t z  3 - 5 em . th i c k ,  
lowi s h  g r .::Jy wea tht· n: d  s ur fa c e . 



2 / 3  

2 / 4  

2 / 5  

1 / 1  

1 / 2>'< 

1 / 3 

Th i ckne s s Cumul at ive 
Hc t e r s  Th i s s  

0 . 2 5 7 2 . 9 4 

0 . 1 8  7 3 . 1 2  

1. 8 5 7 4 . 9 7 

1 . 3 8  7 6 . 3 5 

1 .  2 5  7 7 . 6 0 

? 

D es t i o n  

S a ndy d o lom i t e , medium gray , v e r y  f i ne 
g r a i ned , v e r y  t h i n b e d d e d . 

3 2 1  

Cu r r e n t  lamina ted . S and s t one s t r i ng ers . 

S a ndy d o l o m i t e ,  med ium g ray , v er y  f i ne 
gra in ed , t h i n  b ed . 
S a nd s tone s t r ingers 3 em . t h i c k .  

S and y d o lomi te , m e d ium g ray , v e r y  f i ne 
g r a ined , th in t o  med i um b e d d e d  wi th 
i n t e rven ing lamina t e d  be d s . 
Cu r r e nt lami n a t e d  with a l t ernate d a r k  

and light lam i nae . P u r e  q u a r tz lens e s  
s ome up to 10 em . th i c k . 

S h a l y  d o l o m i t e , me d i um gray to  g ray i s h  

b lu e , lamina t ed t o  v e ry t h i n  b ed d ed . 
B r e c c i a t ed and s h a t t e r e d  faul t zone . 

D o l om i t e , med ium g ray , m i c r o c r y s t a ll i ne , 
med i um b e d d ed . 
B r e c c i a t ed a t  t he b o t t om whi t i s h  g r ay . 

Quar t z i t ic s a nd s tone and d o l om i t e , v e r y  
f i ne gra ined p a l e brown and g r e e n i s h  

g r a y . 
Fr a c t u r e d , j o in t e d  a n d  s ha t t e r ed . 

S ALTV ILLE FAU LT 
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BAYS MOUNTAIN - PORTERF I ELD GAP S E CTION 

Th i c kne s s  c u�ulacive 
Uni t  In Meters  Th::_cknes s 

5 . 00 5 . 0 0 

6 2  0 . 9 5 5 . 9 5 

6 1  1 .  70  7 . h. S 

6 0 *  0 . 3 3 7 . 9 8  

5 9 * 2 3 . 5 0 3 1 . 4 8 

Des c rj_E t: i on ----------

Top o f  un i t  is par t l y  eroded and c overed . 

Sand stone , grayish red t o  l igh t b rown i sh , 
s i l ty �o  very f ine grained , lam ina ted  t o  
med i um bedde d , evenly very th i n  to  th i n  
bedded a t  t h e  b o t t om b e c om i n g  med i um b edded 
a t  the top  then thin b edded  once  agni n .  
O c c as ional  lami na ted glau con i t ic s and s t one ; 
s ome b ed d in g  p l n n e s are green i sh gray . 
Ripple Ma rks and mud c r a cks arc f ound 
near ly i n  every bed . Hali te c as t s ;  rain 
p r int s ; Rus�hvc.us and C r m:_�_§in a ":e re found 
a t  th e h o t  tom and top or uni t .  J o i n ted . 

Sha ly sands tone , g lauc on i t i c , gr e en i sh 
gray to  dark greenish gray and grayish 
red , s il ty to very f i ne grained , l amina ted 
t o  very thin b ed d ed . 

10% S ha le . 

Sand s tone , p a le b r own w i t h  dark gr e en i sh 
gray b e d d ing p ] a n e s , s i l ty to v ery f in e  
graine d , th i n t o  med ium b edded . 
S inus i te s  2 rn.m .  wid e on upper  b edd ing 
p lane of-one b e d ; j o in ted . 

Do lomi tic. o ol i te , l igh t gray w i th a 
gre eni sh g r a y  b edd ing p lan e , rned :.:.um b edded , 
gray i sh orange weather e d  s u r L 1 c e ; S OITLe 
p a r t s  ar e deeply we a th e r ed . 

Al t e rna t e  ve r y  th i n  s an d s  t o n e  a n d  l ar:1 � -
n a t r� d  s�1  ... � l c , g r a y j s h  r e d , t; an d s t on e  s i l. t y  
t o  f i n e  gr a j m; d  \v i t h  occas i cn ,:l l  ::t<2d i uE1 
g r a i n ed g l a u c o n i t i c s and s t on e . T h i n  b e d s  
o f  d o ]  onti t c  �wd d o l mr;i t i c  s h 3 l e  i n  t h e  
mi d d l e ,  :r: c d i uc; t o  cl :ce k  1 : r a y  in c o l ;1 :· . 
B e d d in g  i s  uni f o rm ;  g l a u c o ni L i c  s a n d s t o ne 
increas e s  t o�ard the top , w i th an increase 
in g r e e n ish gray s h a l e . 
20% Sh a l e . 
Lar ge l?�,_t�'?J'_lt v_c�_::� '.J e r e found c l o s e  t 'J th e  
t op  i n  very L h  i n  s il t y  s an d s  t o ne . 



1hi c kne s s  C umu l a t ive 

5 8  1 . 1 5 3 2 . 63 

5 7* 2 . 45 3 5 . 0 8 

5 6  1 . 9 8  3 7 . 0 6 

5 5  8 . 80 4 5 . 86 

54*  2 . 20 4 8 . 0 6  

5 3  1 . 65 4 9 . 7 1 

0 . 80 50 . 5 1 

3 2 3  

D o l om i t i c  s and s t o ne , me d i um gray w i t h  a 
b r own ish w e a t h e r e d  s ur f a c e , very f in e  
gra ined , l am i na t e d  t o  th i n  b e d de d . S h i ny 
mu s c ov i t e  on b c d d  p l anes . 

_____ i t�s ,  3 nun . Hi d e , s i nuo us , on 
b edd ing p lanes at t h e  t op . C u r r en t  
l ami na t i ons . 

Do l omi t e , s a ndy , d a r k  g r a y  wi t h  a r u s t y  
sur f a ce , ve ry f i ne g r a i n e d , ver y  t h i n  t o  

med i u m  b edded , s a n d s t one s t r in ge rs in 
d o l o;:J.i te . 
P l ano l :i t e s , l em . w i d e  an d mo r e  th an 5 

ern . l o n g  on l ow e r  b e dd in g  p l ane . 

S and s t one , g r a y i sh r e d , s i lt y  t o  v e r y  f ine 

, l amina t ed t o  v e ry t h i n  b ed d e d ; 
1 3  em . o f  l igh t  g r a y  sh a le i n  the m i d d le ; 

s a nd s t on e  a t  t h e  b o t t om is d o l omi t i c . 

D o l om i t i c  s and s t one f ra c t u r e d . 

D o l om i t e , me d i um gray w i t h  g r a y i s h  
orange w e a t h e r e d  s ur f ace ; v e r y  f in e  

g r a i ned , v e r y  th i n  t o  thi c k  b e d d e d ; 
d o l omi t e  is f u l l  o f  s an d s tone s t r r s . 
Uni t  is  f au l ted 3 . 5  me t e r s  f r om t h e  
b o t t om .  

Four h o r i z on s  of 2 mm . wi d e  
and up t o  2 ern . long i n  a med i um b ed a t  

t h e  b o t t om ; un i t  i s  f ra c t u r e d  a n d  j o i nt ed . 

D o l o m i t e  and s h a l y  do lomi t e , l i gh t  t o  

med ium g r a y , l amin a t e d  t o  t h i n  b ed d e d  b u t  

mo s t l y  v e r y  t h i n � t h in b e ds i n  t h e  mid d l e  
o f  un i t .  
H a l i t e  c a s t s some up t o  1 . 5 em . wide . 
T o p  o f  uni t l o o k s  f la s er e d . 

S a nd s t one , red t o  p a l e b r own , 
s i l t y t o  v e r y  f i ne g r a i ned , l amina t e d  t o  
ve r y t h in b "' d c P d , b e d d ing p l an e s  :t r.· e 
sh iuy d ue to t h e  p r c s en c l.!  0 1. r;1 :i 
R i p p le ma r k e d  and c u r r en t l amina ted . 

D o l om i t e , med i um gray w i t h  a gr sh 
orange wca th red s ur f a c e , laminated t o  

very t h i n b 

Mos t ly lamina ted . 



Th i ckn e s s  Cuumlr. t ive 

Un i t  In Me t e r s  'fhi ckness 

5 1 * 1 . 35 5 1 . 86 

50 7 . 50 59 . 3 6 

49 2 . 45 6 1 . 8 1 

4 8  6 . 30 68 . 1 1  

4 7  3 .  2 5 7 1 . 3 6 

4 6  1 4 . 40 85 . 7 6 

Des c r ipt i on 

Quar t zi t i c s ands t one , pa l e  b r mvn t o  

gr ay i s h  red wi th a gr ayi sh o range weathered 
sur face , s i l t y t o  very f ine gra ine d ; 
grayish b ed d i n g  p tanes , very th in to th in 

b ed ck d .  
Rip p l e  rnR rked , c u r r e n t  lamin a t e d . 
Rus found c l o6 e  to b o t t om .  

Sands tone , and sh aly t o  s i l ty s ands tone , 
gray i sh red , ve ry f ine g r a i ned , � a n d s to n e  
is th in b e d d e d  in t r1 e  midd le o f  un i t ; 

sh a l y  san ds tone top th i r d  o f  un i t . Lami­
na t ed to very thin b edded . S ome s an d s t o ne 

b ed s abou t 50 em . t h i c k in t h e  mi dd le 

are p o r ou s . 

1 0% Sh a l e . 
Sha ly s and s t o ne looks f las er e d ;  r ip p le 

marked . 

D o l omi t i c  s and s t one , e y e l lo\.;ish b r own 
to ve ry l i  t gr a y , wi th gray i s h  o r an g e  

wea the red s u r [ ace , very f in e gr a ined , 
med ium b ed ded a t  the L o t t om ,  ve ry t h in 

to th i n at th e t op . 

R i p p le �ar�ed ; f r a c t ur e d  and j o i n t ed . 

Current l amin a t ed . 

S andy do lomi t e , med i um t o  dark gray w i th 
gray i sh o r ange weath e r e d  s ur f a c e , very 
f ine gra i ned , very rhi n  t o  mas s ive , 
b ed ded ; s ands tone s tr i n g e r s  in dolom:L t e . 
F r a c tu re d and j o i n t e d . 

FAULT 

Sand s t one , gray i sh red , s i l t y to v e r y  
f in e  g ra i ne d , lamini'i ted t o  t h i n  b ed d e d  
b u t  mos t l y  very th in wi th sh a e d J  
p l anes , even ly and uni formly b e d de d . 
R i p p le ma r ke d ; mud c r a cks ; f l a s e r e d , 
hali te c a s t s ?  

Al t erna te ve r y  t h in b e dded s and s tone and 

l am in a t ed shale , g r e en i sh gray , very f in e 
grained s and s tone . 
40 - 50�� Sha l e . 
Flas ered ; un i t  n o t  v e r y  we l l  exposed . 



Th i cl,n e s s  Cum u la t ive 
Un i t  In He t E: rs Th i c kn e s s  

Cov- 6 1 . 2 0 1 4 6 . 9 6 
e r e d  

45 1 . 1 5 1 4 8 . 1 1  

44 / 1  lt . 7 5 1 ') 2 . 8 6 

4 4 / 2  2 . 05 1 5 4 . 9 1  

4 3  1 .  6 3  1 5 6 . 5 4 

5 . 2 5 1 6 1 .  79 

4 1  1 .  8 5  1 6 3 . 6 4 

3 2 5  

----------------�D�e�s�c r ip; l�
· o�n�------------

F r om the deb r i s  i t  i s  mad e u p  mos t ly o f  

very thin b ed d e d  a l t erna t e  s ands tone and 
s h a le , mos t l y  lj r a y i sh red an d g r e e n i s h  
gray , p r ob ab ly s o m e  d o lomi t e  b ed s . 
R i p p le ma rks and \vonn b ur row c a s t s  i n  
s pe c imen s in t h e  d eb r i s .  

Sands tone , l i g h t  g r a y i s h  o r ang e , s i l t y  
t o  v e r y  f i ne g r a i ned , me d i um b e d d e d  a t  
th e t op w i th very thin b ed d e d  m e d i u m  g r ay 
s an d s tone a t  the b o t t om .  
F r a c tured a n d  j o i n t e d ; c ur r e n t  lamina ted . 

S andy d o lomi t e , m e d ium g r a y , v e ry f i ne 
g r a i ned , t h i c k  t o  m e d ium b ed d e d , ab o u t  
3 m .  a t  t h e  t o p , the u n i t  i s  d e ep l y  
wea t h e r e d  t o  a d a r k  y e l l ow i s h  o r ange 
c o l o r . 
Cur r en t l amina t ed . 

S andy d o lomi t e , med ium g r ay , very f ine 
g r a i ne d , very thin t o  thin b ed d e d . 
Cu r r en t l amina t e d . 

A l t ern a t e , very th i n  b ed d e d  s a n d s to n e  
a n d  lamina t e d  sh a le , g r e e n i sh g r ay wi th 
p a l e  b r mvn sh iny b e d d in g  p lanes ; t h e r e  
i s  a p a le b r own , t h in s ands tone b e d a t  
th e b o t tom . 
Flas e r e d . 

A l t e rn a t e  very thin b e d d e d  s and s t on e  and 
lamin a t e d  s h a l e , g r ay i sh red a t  top and 
d u s ky y e l l ow at th e b o t t om o f  th e un i t ;  
very f i ne g r a in ed s ands tone , evenly 
b ed d e d . 
F l a s e r e d  a t  th e t o p ; mud c r acks in a r e d  
b e d ; h a l j t e  c a s t s  b o t t om c f  un i t  in a 
ve ry th i n  s and s tone b e d . 

Qua r t z i t i c  s .o,n d s t <_, n e ,  p a l e :; c: _l l o\v i s h 
b r mvn , s i l t y t o  ve r y  f i n e g r a i n e d , t h i c k  
b ed d e d  a t  t h e  b o t t om a n d  v e ry th in t o  
l amina ted a t  t h e  t o p . 
Ripp le mark e d ; j>_!_<:_�.l_�t e s  3 - 5 mm . w i d e  
s inuo u s  a n d  s t r a i g!1 t o n  b ul d i_ n g  p l a n e s  
o f  s01:w lwd s .  



Th i c kness 
Unit In 1'1eter s 

40 7 . 70 

1 3 . 30 

39 2 7 . 30 

3 8  2 . 5 0  

3 7  1 .  8 0  

3 6  9 . 30 

35 7 . 20  

3 4  2 2 . 00 
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Cuwu l :1 t ive 
Th i ckness·----------�D_e:....cs=-c=-r=-i..._p...:t-=i-=o-=n=-----------

1 7 1 . 34 

1 84 . 64 

2 1 1 . 9 4 

2 1 4 . 4 4 

2 1 6 . 2 4 

2 3 2 . 7 4 

2 5 4 . 7 4 

Do l omite , me d i um gray , very f ine grained , 
med ium to very th i ck b ed d ed wi th s andy 
bed d ing p lane s . Th e uni t  b e comes very 
thin b edde d a t  the top w i th sand s t one 
b eds and o lomi te showing d i f f er e n t i a l  
wea th e r ing . 

COVERED 

San d s tone , gray i sh r ed to p urp l e , ver y 
f in e  graine d , thin t o  med ium b edded a t  
the b o t t om w i th 5 m .  o f  shale  and inter­
vening very thin b edded san d s t one a t  
the t op . 
Bot t om b ed s  are f r a c tured and j o inted ; 
cur r en t  l am ina ted ; p lano l i te s  on s ome 
b edding p lane s . 

Do l omite , med ium gray , veL � ine gr a ined , 
med ium b edded ; a l t e rna te d c_ cc· ;) ly \veathered 
and res i s tant  l ay ers . We athered surface  
is wh i t ish ; deep ly wea thered b eds  are  
dark y e l l owish oran ge .  
Fractur ed and j o in t ed ;  some b e d s  show 
mod u l a r  weath � r i ng . 

Sand s t one , grayish t o  grayish orange 
with a dark grayish orange weathered 
s ur f a ce ; very f ine gra ined ; medium 
b ed d ed , l ooks mas s ive . 
Fractur e d  and j o in ted . 

Do l omi t i c  l ime s t one , l i gh t to  med lum 
gray , very f ine gra ined l amina ted to  
thin b edded b u t  mo s t ly very th i n ; 
d o l om i t i c  l ime s tone i s  i n t e rb e d d e d  wi th 
san d s t on e ,  g r a y i sh o r an g e . 

Some b eds  i n  the un i t  are  d e e p l y  
wea there d .  

Qua r t z i t i c  s an d s t o n e , l i gh t  t o  me d i u m 
gray , ve r y  f in e �:; r a i n e d , v e r y  t h i c k  t o  
t h i c k  and med i um b edded a t  the top . 
The un i t  i s  d o l omi t i c  a t  th e t op . 
Fr a c tured and j o inted , l o o ks mas s ive . 

D o l omi t e , me d i um g r a y , vc� r y  f ine 
gr a i ned , ve r y  t h in to me d i um b e dded , 
sands tone s t r in g e r s  a r c  ab und an t .  
A Large p ar t  o f  the un i t  is b r e c c iat ed 
and deep ly wea th ered .:1 t  the top and 
b o t tom . 



Thi ckne s s  Cumu l a t ive 
Un i t In Met er s  Th i ckn ess 

3 3  1 .  35 2 5 6 . 09 

32 0 .  7 5  2 5 6 . 8 4 

3 1  0 .  7 7  2 5 7 . 6 1 

30 0 . 9 3  2 5 8 . 5 4 

2 9  1 . 2 5  2 5 9 . 7 9 

2 8  1 . 05 2 60 . 8 4 

2 7  l .  0 5  2 6 1 . 89 

2 6  1 .  3 5  2 6 3 . 2 4 

25  1 .  3 2  2 6 4 . 5 6 

3 2 7  

De_s cr ir,_J t.c..1:c.· o-'--n _________ _ 

FAULT 

Dolom i t e , 
lam i n a ted 

med ium gray , very f ine grai ne d , 
to  thin  b edded  at the b o t c om 

and med i um b ed ded a t  the t o p  w i th s and­
s torte s t r ingers . 
Internal d a rk and l i gh t  lami na t i ort s . 
Fractured and j ointed . 

S i l ty shale , dark greenish  g r ay , lami­

nated , i n t erbedded wi th v e ry th in b edded , 
very fine gr a in ed s and s tone . 
Joi n t ed ; d e e p l y  weathered top  1 2  em . 

Shale , gray ish red  and l i gh t  green i sh 
gray , lamina ted , w i th 1 2  e m . o f  very th in 

b e d de d  s i l t s tone . 

Sands tone , gr ay i s h  red , s i l ty t o  very f ine 
grained , very th i n  b edded  at  t h e b o t tom ; 
uni t  b ec omes greenish gray s i l t y  sh ale , 
laminated  top  3 8  em . Sand s tone is inter-
bedded w i th gray ish  r e d  l aminated shale 

40% Sha l e .  
Ripple  mark e d , mud cr acked . 

Sands tone , g ray i s h  red , very f ine g r a i ned , 
very th in b edded a l t er n a t i n g  w i th sh ale 
at  the b o t t om ; un i t  b e c omes g reenish g ray 
and m o r e  shaly a t  the top . 
30% Shale . 
Flas er bedde d . 

Shaly s i l t s t one , green 1sn  gr ay mo t t led 
wi th grayi sh r e d , very thin to laminated ; 
deeply we a th e red and gray i s h  r e d a t  th e  
top . 
Rip p le mJr ke d , mud c ra cks . 

Sh a ly s i l t s t o n e , gra y i s h  r e d , l a m i n a t e d , 
deep ly Wl' d th c rt:d a t  t h e  t o p . 

S i l t s tone , gray ish red a t  the b o t tom and 
dusky y e l l ow t o  mod e 1: a t e b r mvn at  the 

top o f  un i t , lomirtated  t o  very th i n  b e d d e d , 
w i t h  gr e c rti s h  g r a y  b e d d i nt_; p l nncs . 
R i  pp 1 .:' me1rkccl ; c u r r cr!  t L':" i n G t e d . 

Sand s torte , g r a y ish reel , v e r y f i n e  g ra i n ed ,  
laminated to  m e d i u m  b edded ; u p p er 50 em . 
are s i l t y  sh J l e . 
t-lud cracks ; cur r e n t l mni nated . J o in t ed 

and f ra c tu r ed . 
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Th ickne s s Curnu] a t i v e  

Un i t  In He t e r s  Th i ckness 
· ���-------------- De scrip t i on 

2 4  1 . 83 266 . 39 

2 3  l .  5 8  2 6 7 . 9 7  

2 2 *  2 . 4 8  2 70 . 4 5 

2 1  4 . 2 5  2 7 4 . 7 0 

2 0 *  1 . 27 275 . 9 7 

1 9  2 . 20 2 7 8 . 1 7  

Sands t one , g r ay i s h  red , s i l t y  t o  very 
f i n e  g r a in e d , lamina t e d  t o  very t h i n  
bedde d ; s h a l y  b ed d ing plane s , s i l ty sh a l e  
t o p  5 0  ern . o f  un i t .  
Ripple marked , mud c r a ck p o ly gous 25 em . 
a c r o s s a s s o c i a t e d  wi th hal i t e  c rys t a l  
c as ts u p  t o  1 em . wid e . Horrn t r a eks !2 
em . wide and a b o u t  5 em . l on g  and 
s t r a i gh t .  

S i l t y  s ands t one , g r ay i s h  r e d  very f i ne 
gr ained , l am i na t e d ; s i l t y  s h a l e  l ower 
38 ern . 
Cur r ent l amin a t ed , £ l as e r  b e d d i n g  mud 
c r acks . 

S an d s tone , g r ay i sh r e d , very f in e  g r a i ned , 
very thin t o  med i um b e d d e d  a t  t h e  b o t t om 
b e c oming l am i n a t ed at th e t o p ; s and s t on e  
b e c omes sh a l y  t o p  50 em . o f  un i t . 
Rip p l e  marke d , h a l i t e crys t a l  cas t s  and 
mol d s  on b e d d in g  p l ane c l o s e  t o  t h e  t op .  
Near ly every b ed h as mud c r a cks . 

FAULT 

Sand s t one , g r a y i s h  r e d  t o  p u rp l e , v e r y  
f ine g r a in ed , ver y  t h i n  t o  med i um b ed d e d , 
l o o k s  mas s ive . 
Cur r e n t  l am i na t e d ; P l ano l i t e s  on s ome 
b e d d in g  p l anes are abun d an t  1 2  em . 1r1ic:e 
s tr a i gh t  an d s i nuous ; worm t r a cks of th e 
s ame s i z e . 

S an d s t on e , med ium gray t o gray ish o range , 
very f i n e  g r a ined , ve ry t h in t o  med ium 
b ed d ed at t h e  b o t t om .  
A 1 2  em . t h i c k  s i l t s t one b ed a t  th e t o p  
is c omp le t e ly b u r r m.r ed w i th e s . 
S inu s i t e s  a l s o  b e low t h i s  b e d . 

D o l om i t e , med i um t o  d a r k  gr ay , v er y  f in e  
grai ned , t h i c k  b e d d e d  a t  t h e  b o t t om a n d  
med ium b ed d e d  t op o f  un i t .  
Curr e n t  l amina t e d ; looks m o d u l a r  
f r a c tured a n d  j o i n t e d . 



1 8  

1 7 

1 6  

1 5  

1 4 

1 3  

1 2  

Thickness 
Hc t e r s 

2 . 38 

6 , 9 0 

0 . 86 

2 . 60 

1 . 1 5 

3 . 8 5 

8 . 7 8 

Cumt:la t ive 
Thi 

2 80 . 55 

2 8 7 . 45 

2 88 . 3 1  

290 . 9 1  

2 9 2 . 06 

2 9 5 . 9 1  

304 . 69 

Dolomi t e , s andy , l igh t t o  med i um gray , 
very f ine grain e d , very thick a t  t h e  
b o t tom t o  v e r y  thi n b ed d e d  and sh a ly a t  
th e top . 
S inus i tes on b cdd p lane of one b e d . 
Sha t tered  j o in t e d  <'.nd f r a c t u r e d . 
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D o lomi t e , med i um gray , very f ine grained , 
very thin t o  t hi ck b ed d ed , b lu i s h  gray 
b ed d ing p l ane s ; t o p  cf uni t  d ee p l y  
wea there d ; s ome b eds are  l aminated due 
t o  d i f f e r en t i a l  we a t h e r i n g  due t o  the 
p r e se nc e  o f  s and s t one s tr ingers ; b o t tom 
b ed s  a r e  s andy and l amina t ed . 
Mud cracks in a thick d o l o�i t e  b e d . 

San d s t one , g r a y i sh :r ed , very f ine gra ined , 
laminated t o  ve r y  th in b edded , sh a l y  
b edd p l anes . 
Ripple ma rke d , mud c r a cks ne a r ly in 
every bed . 

Do lomi te , s andy , li gh t  to  med ium gray , 
thi ck to med i u� b edded at t h e  b o t tom 
b ecoming very thin b ed d e d  at the top . 
Cur r en t lamin a t e d f ra c t u r e d  and j o in t e d . 

San d s tone , d o l om i t i c , very f ine grained , 
l i gh t  grayish vli th o range 
wea thered s ur fac e .  
Uni t is mas s ive , frac ture d ;  f ine i n t ernal 
lamina t i ons prob ab ly 1 .  

FAULT 

D o l om i te ,  t t o  me d ium gray , very f in e 
grained , t h i n b ed d e d  a t  th e b o t t om and 
med ium bedded at th e l o p ; we a t i l (: H ! d  s u r ­
f ace is  gray ish whi t e ; un i t  i s  deeply  
wea t h ered in  t h e  m i d d l e . 
Cur r e n t  l ami na t e d . 

Dolomi t e ,  , meu 1um t o  dark gray , 
very f in e  , med ium t o  th i ck bedded , 
wea thered sur f a ce i s  grayish wh i t e . 
F ra c t ured and j o i n t e d , wt i t  may b e  
fau l ted c l o s e  t o  b o t t om . 



Th ickn e s s  Cumula t iv e  

t 2 r s  Th i ckn e s s 

1 1 * 4 . 00 308 . 6 9 

1 0  3 . 0 0  3 1 1 . 69 

9 2 . 40 

5 . 0 7  3 1 9 . 1 6 

7 2 . 4 8  3 2 1 . 64 

6 3 . 8 5 325 . 49 

5 1 . 30 3 2 6 . 7 9 

3 30 

D o l om i t e , s an d y , m e d i um gray , v e ry f ine 
gr a i n e d , lami n J t e d  to med i um b ed d e d , s and­
s t one s t r ingers in d o l omi t �  b e d s  o c c a s i o n a l  
lamin a t ions b e tw e en b e d s . 
Rt::_��_:us and C r uz:_L:m a ; r i p p le mar ked , 
mi c r o  c r o s s-b e dd ing . 

S i l t s tone , c a l ca r eou s , gr ay i sh \<!h i t e  t o  
l i gh t g r a y , l amina t e d  t o  t h i n  b e d de d ;  
w e a th e r ed s ur f a ce g � a y i sh or ange ; some 
ho r i zons i n  t h e  mid d l e  and t o p  are d e e p ly 
wea t h e r e d ; l imes tone b e d  1 2  em . th i ck in 
th e mid d ::.e . 
F r a c t ur e d  and j o i n t e d . 

S a n d s t on e  s i l ty ,  wh i t e  a t  b o t t om 
t o  p a l e  b r own a t  the t o p , very f ine g r a in e d , 
very t h i n  t o  th i c k  b e dd e d ; gr eenish gray 
b ed d in g  at b o t t om wl1 i l e  a t  the top they 
a r e  g r a y i s h  r e d ; d o : orn i t ic s an d s tone b ed s  
i n  t h e  m i d d l e . 
Mud c racks a b u n d an t  i n  b ed s  a t  the t o p  
of uni t .  

S i l ty sands tone , gra v i sh r ed , v ery f in e  
gr a i ne d , l a �ina t cd a t  the t c p  to th ick 
b e d d e d  at the b o t t o8 ; l amina t e d  sha le 
to p 5 0  ern . 
R i p p l e  marks and mud c r a cks n e a r l y in 
ever y  b ed ;  h a l i t e  c r y s t a l  c as t s ; c u r r e n t  
l amina t ed . 

S h a l y  d o l o mi t e ,  med i um g r ay , lamin a t e d , 
l o o k s  ma s s i v e . 
Cu r r en t  l amin a t ed . 

C a l c a reous s i l t s t one , p a l e  
b r m·m , med i um b e d d e d a t  th e b o t t o m , 
b e c oming ve ry t h i n  to la mi na t e d  a t  the 
t o p ; s ome b ed s  a t  t h e  top a r e  
we a th e r e d . 
S ome b e d s  arc p o r o u s . 

C a l c a r e o u s  s i l t s t on e , g r a y i sh r e d  a t  t h e  
t o p  and p a le y e l lowish b r own a t  t h e  
b o t t o m , th in t o  med ium b ed d e d .  
C u r r ent laminat e d ; f r a c t ur e d  and j o in t e d . 



3 3 1  

Thickness C umu l a t ive 

_U_
n
_i_t ___ l_n __ �_1e_t_· e __ r_. s_· ___ T_h_i_c_k_n_e_s_s _____________________ D_e_. s_cri�p_t_j_. o_n ________________ ___ 

4 2 . 20 

3 0 . 6 8 

2 2 . 8 2 

1 1 .  7 5  

? 

3 2 8 . 9 9 

329 . 6 7 

3 3 2 . 49 

3 3 4 . 2 4 

S a nd s tone , s i l ty ,  gr ay i sh r e d , v e r y  f i ne 
g r a i ned , th i n  t o  med i um b e d de d ; gray i s h  
r e d  s h a ly b e dd ing p l ane s . 
Mud cra cks on s om e  b e d s . 

Sh a l y d o l om i te , med i um t o  dark g r a y , v e r y  
f ine grained , l ami na t e d  w i th a 10 em . 
d o l om i te b ed a t  t h e  b o t t om . 
Join t e d . 

C a l c a r e o u s  s i l t s t one , gr a y i s h  r e d , me d i um 
b e dded a t  t h e  b o t t om b e c om in g  l am i n a t e d  

sha l y  s il t s t one a t  th e t o p . 
Cur r e n t  l amin a t ed . 

C a l c a r e o u s  s i l t s t one , gr ayish r e d , l am i ­
n a t e d  t o  t h i n  b e d d e d ; a h o r i z on 2 5  e m .  
t h i c k  i s  d u s ky y e l l ow and rle e p ly wea thered 
at t h e  t o p . 
Fr a c t u r e d  and j oi n ted ; axis of an t i c l ine . 

COVERED 

DUMPLI::\ VALLEY FAULT 



BAYS MOUNTAIN - SHOOK S GAP S E CTI ON 

Th ickn e s s Cumu l a t ive 

3 3 2  

U n i t In Me t e r s  Th i c kn_e:..:s'-'s"--------------=D::..ce::..::.s-=c-=r-=iJCp-=t=--:i::..:o::..:nc:__ ________ _ 

40 3 . 00 3 . 00 

39 5 . 40 

38 2 . 7 5 8 . 1 5 

3 7  2 . 0 5  1 0 . 20 

3 6  2 . 40 1 2 . 60 

35 1 .  50 1 4 . 1 0  

34  0 . 7 5 1 4 . 8 5 

33 3 . 5 5 1 8 . 40 

P umpkin V a l ley S h a J c and t h e t op of t h e  

Rome a r e  n o t  exp o s e d  i n  thi s s e c t i on . 

S and s tone , g r ay i sh o r an g e , v e r y  f i ne 
g r a i ne d , l amin a te d  t o  very thin b e d d e d . 
F o ld e d .  

S a nd s t on e ,  d a r k ye l l ow i sh o r an g e , v e ry 
f in e  graine d , ve ry th i n  t o  t h i n  b e d d e d . 
Comp e t en t . 

S an d s t on e , o l ive gray ve ry f in e  g r a in e d  
v e r y  t h i n  b ed de d . 
B ed s  a r e  c omp e t e n t . 

S i l t s tone , g r ay i sh o r a n g e , t h i n  b e d d e d  
a t  b o t t om b e coming l am i na t ed a n d  un c on ­
s o l i d a t e d  a t  t h e  t o p , s ome s i l t s t o n e s  
h av e  a l imon i t ic c o l o r . 
Re d d i s h  c l ay v e r y  t h i n  b e d s  a t  th e top 
a r e  p rob ab ly d u e  to w e a th e r in g  o r  
c a rb on a t e  b ed s . 

S an d s tone , g r c y j sh r e d  t o  p ur p l i sh , 

very f in e  g r a ined , v e r y  t h i n to me d i um 
b e d d e d , s ome b ed s  a r e  U g"h t  g r a y i s h  
o r an ge w i th pur p l i sh s u r f a c e s . 
F r a c t u r e d  and j o i n t e d . Un i t  i s  c omp e t e n t .  

A l t er n a t e  l amina t e d  s h a l e  and v e ry thin 
b ed d e d  s and s t on e  gray i s h  p i nk w i th a 
b r ow'll i s h  we a th c .c ecl s u r f a c e . 

}'AULT 

S an d s t on e , s il ty , gr a y i sh r e d , very 
f i ne g r a i n e d , t h i n b ed d e d . 
Fr a c t u r e d  a n J  j o i n t e d . 

A l t e r n a t e  l am in a t e d  s h a l e  <md very th in 
b e d d e d  very f i ne s an d s t one d a rk g r e e n i s h  
gray ; s a n d s tone b e c o m in g  th i n  b e d d e d  il l 
t h e  t o p  a n d  g r a y i :: h  r c: d . 
G l au c on i t i c  l�mi n a t i o n s  in s i l t s t o ne b e d s  
a t  tli e b o t t o m . 



Th i ckn e s s  
Uni t I n  Me t e rs 

32* 0 . 80 

3 1  1 .  50  

3 0* 1 . 50 

2 9  0 . 60 

0 . 5 5 

2 7  1 . 1 0 

2 6  0 . 65 

25  4 . 2 5 

2 4  1 . 1 0 

Cumu l2 t ive 
Thi c kness  

1 9 . 20 

20 . 7 0 

22 . 20 

2 2 . 80 

2 3 . 35 

24 . 45 

2 5 . 1 0 

2 9 . 35 
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De s cr ip t ion 

Dolom i t i c  c on glome r i t i c  o o l i t e s , l igh t  
gray , medium b edded  w i th f ew very th in 
and thin b eds . Pc:,b J.es a r e  very f ine a t  
the b o t tom b e comi n g  l a r g er a t  th e top . 
D i f f eren t ial  ,,, c o. Lll e r i n g  in wh ich the 
pebb les  � t and out . Cr o s s  b e dd e d . Un i t  
is glaucon i t ic . 

Alt e rnate very thin b ed d e d  s i l t s tone an d 
laminated  shale , greenish g r ay . 
S i l t s tone b ed s  h ave a l imoni ti c  s u r f a c e . 

Glaucon i t i c  s i l t s t one and very f ine 
sand s t on e . do.rk green ish g r ay , very thin 
to  thi n  b edd e d . 

Shale , dark green i sh g r a y , t h in ly lami­
nated . 
Flakey . 

Glaucon i t ic s i l ts t one , d ar k  greenish 
gr ay , very th in b edded . 
Pale b rown weathered  s u r f ace . 

Shale , gr eenish g r a y , th in:y laminated 
b o t tom 50 ern . , in t e rb ed d e d  \v i th pale 
reddish b r own , v e r y  t h i n  b edd e d s i lt ­
s t one at  the t op 
Shale is f l akey a nd fr i o.b le . 

Glauconi t i c  s i l t s tone , d ar k  g r e e ni s h  

gray , thin b ed d ed . 
Wea thers  to o l ive gray color . 

Al t erna t e  l amina ted  shale and very thi n  
b edded s i l t s t one , med ium g r o. y . S ome 
beds  have ab unda n t  glaucon i t e . 
Glaucon i tic  l a mi n ae in s i l t s tone b e d s . 
Orgo.nic s tr u c tures mas ked by f o l d ing 
and conto r t i on .  

Sl! a l e , J'JL' cl i ur:t {; r .-:1y , th irl 1 y  .l am.i no t ed 
wi th o. 1 0  e m .  t h i c k  s i l t s tone b ed a t  
th e top . 
Shale is ne arly  s la ty ; f r a c tured . 
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Th ickn e s s Cumu la t ive 

Uni t  In Mete rs Thi c kn e s s  ------ D e s c r i.r t ion -----·-----

23* 6 . 60 3 7 . 05 

2 2  3 . 25 4 0 . 30 

2 1  0 . 90 4 1 . 2 0 

20  3 . 7 5 4 4 . 9 5 

1 9  0 . 7 5 45 . 70 

1 8  0 . 9 0  4 6 . 60 

1 7  0 . 20 4 6 . 80 

1 6  0 . 5 0  4 7 . 30 

? 

1 5  0 . 6 5 4 7 . 9 5 

1 4  0 . 55 4 8 . 5 0 

1 3  0 . 7 5  49 . 2 5 

S i l t s ton e , d a r k  y e ll ow i s h  o r an ge , v e r y  
th i n  b ed d ed wi th l ami n a t e d  s h a l e  a n d  
occa s i on a l thin s i l t s t on e  b ed s ; l i gh t 
gr e en i sh gray bedd p lanes . 
G l a ucon i t i c  laminae i n  s ome b ed s . Some 
beds  weather to a limo n i t ic c o l o r . f o lcl e d  
and con t o r ted . Pos s ib le b edding p l ane 
f a ul t s . 

S i l t s t one , gr ay i sh o r an g e , very thin 
b e d de d . 
Wea th e rs t o  a l imon i t i c  c o l o l2' . 

S i l t s tone , l i ght  gray i sh oran ge , thin 
b ed d e d . 
Weathe:rs t o  a b r o\mish l imo n i t i c  c o l o r . 
Fr a ct u r ed . 

S il t s tone , g rayish o r an g e , v er y  thin 
b ed d e d  w i th l ami na ted shale . 
Wea th e r s  t o  a l imon i t ic c o l o r . P a r t ly 
c ov e r ed . 

S i l t s t on e , l i gh t  grayish oran ge , very 
th in t o  thin b ed d ed . 
Wea t h e r s  to o l ive gray c o l o r . Frac t u r ed . 

S i l t s tone , g r a y i sh orange , very th i n  
b ed d e d , w i th o cc as ional lamin a t ed and 
t h i n  b ed s . 
F r a c tur ed an d j o in t ed . Sma l l  s y nc l ine . 

S i l t s tone , g r ay i s h  r e d , l ami na t ed . 

Shale , 
l amina t ed .  

COVERED 

g r e en is h  gr ay ,  

S i l t s t one , gray i s h  red , v e r y  t h i n  b e d d e d  

wi t h oc c o s ion a l  J <: m i  :w t ed s h a l e . 

Al t erna t e  l am ina t e d  s i l t s t one a n d  s h a l e , 
gr ay i sh b lue g re e n , w i t h  o c c as ional  
pale r e d  s i l t s t one wi th l j mon i t i c  
sur f a c e . 

Al t e rn a t e  v e cy t ll L n  b ed dP tl  gray um red 

s i l t s tone and lamina t ed gr e e ni sh g r a y  
sh a le . 
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Thi c kn es s  Cumul a t ive 

Uni t  In Me t e r s  _1_1_J l_
· c_k_n_e_s_s __________ _ __c_D...:e...:s...:c:....r...:l;;J

' 
p._t.:...-i...:o.._n __________ _ 

? 

1 2  1 . 50 

1 1  0 . 30 

1 0  0 . 6 3 

9 0 . 2 5 

8 1 . 00 

7 0 . 30 

6 0 . 7 5 

? 

5 2 . 00 

4 0 . 03 

3 3 . 50 

2 0 .  1 3  

50 . 7 5 

5 1 . 0 5 

5 1 . 6 8 

5 1 . 9 3 

5 2 . 9 3 

5 3 . 2 3 

5 3 . 9 8  

5 5 . 9 8 

5 6 . 0 1  

5 9 . 5 1  

59 . 64 

COVERED 

S i l t s tone , p a le y e l l ow i sh b r own l amina t e d  
t o  th i n  b e d ded , wi th v e r y  t h in b e d s  a t  
the top and l imon i t i c  sur faces . 
F r a c t u r e d  and j o i n t e d . 

Al t e rn a t e  l ami n a t ed s i l t s to n e  and s h a le , 
gr ay i sh r e d . 
Sh a l e  i s  f l akey . 

S i l t s t one , d ar k  y e ll owish o ra n ge , v e r y  
thin t o  l amin a t e d , wi th l i gh t  green i sh 
gray , l am in a t e d  s i l t s to n e . 
F r a c t ur e d . 

S i l t s tone , l i gh t  green i sh g r ay , l amina t e d , 
fr i ab le w i th l imon i t i c s u r f ac e s . 

S i l t s t one , l i gh t  b r own , t h in b ed d ed a t  
th e b o t t om b ec om i n g  very t h i n  b e d d e d  an d 
t h e n  l am i na t e d  a t  the t o p w i th a ch an g e  
to purp l i s h  c o �o r . 

Al t e rna t e  lami n a t e d , s i l t s t on e  and sand­
s t one , l i gh t b r own . 

S i l t s tone , l i gh t  b r ownish , lani n a t e d to 
ve r y  th in b e d d e d  \v i th o c c a s ion al , g r ay i sh 
b l ue green s an d s tone l a mi na t ions . 

COVERED 

S i l t s t one , v a r i c o l o r e d w i th g r ay i sh p ink 
to very p a l e  o r an ge to whi t e , lamina t e d  
t o  v e r y  t h in b e d d e d . 
I r on o x i d e  b and f o l d e d  and d i s tor t ed a t  
th e top o (  uni t . 

I r on ox ide b a n d , si l t y , l i �on i t ic c o l o r . 
Frac t ured , f o l d e d  and f � u l t e d . 

S i l t s ton e , var i c o l o r e d , l amina ted to v 
v e r y  thin b ed d e d . 
Laminae a r e c l ear d ue t o  t h e  d i f f eren t 
c o l o r s . 

I r on o x i d e , s i l ty ,  th in b e d , h ema t i t i c  
a n d  l imoni t i c  c o l o r s . 
F r a c t ured . 
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Thi ckne s s  Cumulative 
Uni t In HC' t e r s  Thi c kne s s  ����----------------- Des cription 

1 0 . 7 5 6 0 . 3 9 

? 

Mud s tone , l i gh t gr eenish gra y , to v a r i ­
co l o r ed a t  the t o p , l am i n a t e d . 
Laminae are c l ear due to ch ange ln 
c o lor . 

COVERED 

DUMFLIN VALLEY FAULT 
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