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Thie ~·_per i & betre out. ine o4
~ ti1 developm;ent 'the ov1oian 

.. * ....... ,,.__,...- el tu.r · in -ir. xii -• ern has h 'be, on t.h _ ~--eno tnre sue 

only recei ved .. 

h1 toey in -ir 4:n1., n 

devel.o. «1t over th 

i nto &ial.l e~ ·ne · a1 

it .. t t b lner a- i ,g 

re · o-n · l a.re ·:s . 

o · the- rel, t .1. n o , .. * r, er 

f r : -?J..;t,io re . T 

ieb: : o 1m'ip0:rt. ·:..t . o ti e . tr t iJr ,,,hsr have 

• ~b "' rdevic1an rl -,e. cl ture has bJJ. a lon 

d velo:p ..tenta r . c Utt ally m r:L . *th k,. JQ1" 

he l r : er .f rm J .. i otuil units 

· .},,eo. t-olog ij " d · ore det ~ iL.. t ~ el · e - h ve ~-lot<ted 

et i ·1 ~r h • e _· e bett eT con~. :ti,o i over 

nit _ tt1 p ... · . h - over .. ll •. etur 

to he 

· :rall - t oot note,: 

efin . ~nno$see 

ume-.rou · per 

a.re list in ~ o 1 by to •nieh ·cme ~- •· _re for the -r gin l -Uf'C,,:s 

o- th• Gt.rat.i· .J•e.pbic. no.me.ti l i tur~ 11 \ed herein.. · •ttis p:;1;per 13 otfoered 

it t ho. · tl1t t ·· 1 ~ - --'ti' · ·. Mr r ,, full ·r @t:q ol he e elo i 

o tb . ~'"'13·.,,~l. _, ttre in Vi~ in • wb ctJ ill m ! u.e ~ ·the 

tologic lit rat<u· e . n t h ~ b jcet. 
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Philosophic 

Unit 

thi 

the 

ir t 

C ur 

geolo · 

9 'il . 1763-1 40) re paper before he A ~i e n 

oci Tin hich he e~cribed. e th eology of the e stern 

~ r fer nces are made to ir n1 ·th which 

eonc n d re his coo ents out r ek in ha County , nd along 

irgini bein Tr ansition r oe • Thi i prob hly the 

to efin t rocks of t he ppal· chi Valley in irgini. 

us · he • ernerian tratigraphic wste , developed by the Ge an 

erner 1750-1817) hieh consist d of the following c l ass fie tion i n 

e ce in• order. 

luv al rocks 
Flot z or ee<>ndarr roe a 
r nsitio11 roe e 

i uary rocka 

The Tr sit on roe s in the eastern United St t es cons· ted of 1 e t on , 

t:r· r ock , r yvac e , flinty l tas ·1 d gyps hich , clure h d correlated in 

a general wq from ~ew York t o the tout.hern st.ates . The ·arnerian cla. eifigat i on 

and )laclure ' wor k are onl:., of hi toric interest. t ay but aclure• interest. 
I 

opened the way f or others . 

The next piece of geologic work concernin the Great Valley in Vir g 'ni vas 

don by illl iarton Roger s {1004-1882) who spent the ye r 1835-1..2 a: geolo

gist for the stat e of Virgin! • His pr nc1 pl e job lias to find rock nd miner ls 

of econo ic importar,ce. His Geolo.,z .2... the irtlni s pu.bli -bed po thu.s ou, ly in 

1881+ was pr arily a series of notes on t be econo · c posslbilitie5 of the rock 

i n Vir gini . Roger , however, r ot e a section of one o bis geologic report 

on the fo t.ions in the · pp . achi Val ey in i r .gini a . No n.?.me. were ven to 

the divi ions i nto which h ..... divided the ppalac i Vall y roe a . ger. a.ve 

his ton1r:t.ional divis·on numbers d bis dirt i ons of irg1.nia fol"JUati n 
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G ologi c publ · hin i s g o og c f olio on d''t o the 

po chi· V ey n Virgi in the 1 ht en net i s . 

ogers o. onsists o what i o· t h C awgri n of the App 1 -

chia.n al ey i 

the Ordovi ci 

1 , o. I · d o. I l corr 

V l l ey in irg ni . 

to what i · now 

hi i- o . I oger a 

't. e the fo,llo in • 

The of our , i e wi.t h 
its y nnd J. 1.1 in 
c lo epe t . b , pp ight 
grey , s an... t r ery 
mo ification of te he uni a.in 
of a hi he, of t, 
slat, uc ·ure co 
ition equ ryin c eous 
par, to t.h wninou. gn 

l' est.one, · t. i s obvious , t at no one gener er will 
be plie le o i t s numerous oditie ti ns .1-

o . II is in gener l refe:rr o a •val ey 1 esto e" by oget's · d he 

gives the com o i tion y eight nd a deecri tion o a number of specimens of 

tis ger d not efi any s rn.aller unit within this for tion 

or Uet such units in any equence although he rco hed th~t sue unit s 

existed over wide r • ihile Ro ere is hazy on t he equence of beds in his 

formation he lists tor i ndustri 1 purposes to beds of o. l l ~· th hi h 

lim.e content~ One is dark blue li!li:estone with fine vain and s •Ooth frac-

ture t e other i un~colored · estone of ver clo e ain, s 

oo choi l an omewha.t rounded rracture.'f n d.dition Ro er lists ix bands 

( est ne) with this !o tion bee use the variou l i mestone 

colors ere 1n demand tor ecor tive pur poses . I n only one case . e we given a 

clue s to ite eque ce in o. II . A gr :y marble i s id to 1 :y ve cl o e to 

t he botto of the ormation. . band of gnesi n 1 e tone is noted Which 
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very 

ti a ore in 

~ l rte 15 

ve 

i e by 

b __ h 

- i bti-e -. 

str tigr _by. 

IZ.. 

I mgl ,d -~ -rie 

n 

li l O,, 

-r 111 .e . Chert 

;t r JJOrt 

o . -els 

4 

f hi for t __ ,., 

.E:Ce\ oo s - -e q ot.&d. 

thic o v-ic t u r 

ppear 

ot nr 

o . ll i 

I 1 

iesile 

,.,h~ it rat.i

s 

ry b fore et.1Ji.led work 

ure c ,t nued t be used 

were ~hown 

1 t e -O terey olio u lisbed.. 

w dore o Vir , ia 

e- ei•~ teen 

· r ·n1a 

book in 1· 37 on the ?or :t.ions, 

w~ the lowest series of 

ro ·at ni h d ter r e .. He called t a ste. ot 

.an .iber _ 0 t i s ot r ent wh t is today 

dovic per . 0 .. 'Y he ur n bed s OW di- dn.et fos:_ il fauna C lied t · -

co -· o _ed l ·el7 o tr·lobites-. ibe mgli h s to geolo ic per ods but not 



for eolo , c pooh •(ls •.-t t e in t : eo t:r t l oc iti 

0 t, 

er d ,.,.. -

er b d el"e an 

e t yp loc i y o· t. is n w ovi · n s r t.a i n thi eount1'7 

was in yr vt~t • 

York G oloaie f 2 d ecti n for wh t 

as t EL C lled t or ambr o- ·~ 1 ri , gr o pin 

t 1c , place t .e is no , called Ca.n·t'br in 

gro whieh th , 

t.he Yor · Syst em. 

e York 

or Jt 

tari o 
Di v s •o,, 

pl · ' n 
.)i vi t on 

T" LE 1 

ch~ pl nian ~iv 10 ot 

et ween 

e inca. sand:o o e 
r sar dst.on of O. •e. o 

d.o 
e 

Trent 

r ro 

e 0 t. one 
11 e tone 
a d ton~ 

· atone 

the Potsdam sand tone an t ,edina. sand--tone belong to the Ordovician per· o • 

'otween 1851 an 1900 J , es • Safford \>.rote by himself or with J .• 

Killebrew five jor p~ rs or book3 l tin to the eolog and nomenelature 

of the rocks in Tennes e. ord ' 1869 grouping i compared below with that 

of J. O. an (see Tab e 2) . His ot her papers will be iseuased elsewhere. 

U er 
Sllurian 

Lower 
Silurian 

: 

5 • Cli ch 1ount n • 
sandst.one (Medina): 

N shville or as 
Trenton or Leb&non 

otsdam 
2e. Knox or _ noxvil e 

I 

t 
2c 1· 1 1 ox dolomite : 

T LE 2 

Up -r 
ilurian 

Lower 
ilurian 

an 1865 11 

iag a 

Hudson 
Trenton 
Potsdam 
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·so feet 
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4. eet 
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.. er 

(7) Cale reoiw ·· a -, ·t ·t.b oeoasionally t in, n aggy l itneston• · 
d . ~ I ; co s 

This _ a ky-bl 
er ·· . y 1- _ • 
n~•• uneert, 400-1 f eet 
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Easte an a : e yr . Virg·nia. . '9 yl a i a eon ssee . . 
: :· Rogers 835-42 ogers ros . Safford 1869 . . 1822 . . 
; : : .: 

Hudson ver :Hu son: Hu son d.v r 8 . a. es: . • 
and Trent n :River 
groups pr ob- :group 
abl,y wanting : 

: 
t 

Quebec group : . . 
t 

Pot group : 

: Niagara 
: 
; . . 
: 
: Trenton 

Lower 
: 

Silurian 
. . . . 
I . . 
I 

Canadian 
• . 
: 

t Cambrian 

. or Lorraine shales : : . 
:Utic s : I I ~ tinal : . ashville ,. 

:Trenton : : : 
·Bl c k . : . 
:Birdseye . . 
:Chazy lime t n . : . . • 
:Calci ferou sand- : II : Auroral . Trenton • 

stone • .. . . . . 
andstone : . rim 1 : Potsdam . 

a uc,e th follo in.gt ' e t < nd correla.t ons ' th the 

ew York Tennessee 

. . . ver . . : Nashville group 
: 

Utica shale i , 

: Trenton . . 
: Trenton Bl Ok ver ·• . 

Trenton beds (bed 2- 7 as li tee 
page 7 above) 

: Birdseye t 

: : 
: Chaz7 
2 

: "Maclur ea 11 estonet• (bed l on 
page 7) · 

I 
ebec 

. 
Sillery . Knox shale and dolomite 

• . Levis • . 
: Calci erous . • ox s dst ne 

l Potsd : 
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's ' e eo . oup l e ) w poo ly efin · or bsent in ·ew 

l e i 1 · i n .,. • ec ant t.ew oun un • Wit the above 

b· c gr e .,,.e o:.. e y o ee what evelop :nt w r<t t 

n 1879 • Ca,m 11 hort per d cr·o · g th illlestone in 

owrt. - portions of Augusta and o et.ourt Counties, 
1.<il 

r gi ia, in ·t. e 0 t he Gr eat alley. T e tions escri bed 

X en ed. ge crose t he reat all y to r i ges or he 

e..nd Ri e Pro i ce . . L. pbell 'a divi ions wer t't • B. 

er · h us e: ell h ubdivi d t~o of rt ers r oups into 

reco i zed over vie are 1 irgin · • 

C pbell ett r efin th r oe gro p of Ro er = ed th "" with the 

r oe - t i ,.e uni s us in 

th · "'an pbell di vid~ rs No . 11 and III int o t hr · subdi'visions ( '"' e ab e 5) . 

Il ( u be e 0 c.rib s a tiseveral leyer s of very siliceo an ar gillareous l ir..e-

at on s separ t . f r o her by bed of rown bluish and purpl e Rhale , 
7,.1 

so e oft san . t.one-,. . H bi s sug,~sts a s.imilarit:y t.o t ,e El broo t om atio ot 

tod y { But , 194 ). rou:p I I (b) 11embracea a s ries of hen vy beds of dark 

bl l estone ark or wn 

por tion o ' a li e tone ia magnesi 

ye o aha.le:; int&rvenin- . A l r ge 

(dolomitic ) , arid ome bed hy r aulic . 11 

'l'his pr ob ly Corre nds o t he Copper dge, Conocoehe gue, and Bee town 

f orm. tion of utt s ( l 3J) . Group I I (c _ 1• s c ar cterized lit nologicnlly 

(1) y ba' t, e gre·· .t' p r composed o l i ght blue bluish r ab col or d 

es i nterstrati f i ed, especi Uy- among t e l ower beds ; 

(2) by one 1d ome e s o l v-- r of l ight. colored lim ston , and. (3 ) by a 
30 

r emark:a.ble bed ot· cl r t nenr it upper l indt . 1 he c e bed vu s ai t.o vary 
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in thickness tro on to ten feet . This chert bed ugge5ts t he Lenoir l .est one 

ot · utts (1940 ) wh ch s ,r Ol en in ... he Lex.i.ngto , Vir -•n i , re . The 

N· t.ur l ri e of · ir i i.; i note o occur "n t e b 

called by Buts (1933) the t on~henge m mber of t h 

f · o. II (b) wh · c was 

ant own for M.tion . 

C pbell note consid r a le Vlri tio in No . III int e re t V 11 y 

tr :t. th cor- III ( , ( tt olst on, 1933) ~eern, to 

occur ':ost e tirely in .• ock ri- ge Cou ty n no r rt.her no h th St· nton , 

v ... rg--.. i a . The cor a11 · e 1 · · es t one 1h all t h ,pe anc of an ol co. reat 

e-ry uuch di intat rted, t t ified, and . ubsequent l y ol i ifi e b t he in 11-

li \'hie h a i ve t e ~s cry t lline e ure, d 

convei,ied it i . to 
31 

est one . 11 'rhe LeXinp;t.o 15 estone are COii'l.po ed ot 

les _ nd re ver to sillferou Cam bell equ tes it it.h 

th renton 1 ·mesto e f o , .t.i o ew York . not~, however, t --t. there is 

n ar ked di tinetion b etw e thi . r ( c ) , t he Hour'e 'ount n 

thi.ch. h quates w th 
.3"L 

h les n t e, Yor k. Bouse 

MGun ~ ·n sh insbur g ,.le 193 ) ·.. w 11 expo ed o • us oun

o ei .. ar n ted £or to ations t ain we. t o · !. z.:' n on , 

o. II a I I. i on us ed C ell n 879 r t he s. , as t 

used in • i bo k on th G · log ___!.! _______ £! i_! J rune f-' __ 

1n 1882 .33 

ot::l l 81 to 18 
rvk),j).,.J 

~ !kg!!!L._: _ , ninfi , I ustrial, 

e 

lley 

Journ ... y J d • . ot h is 
~ o ,.., -t Q. ,·"' e.cJ 
~&ieW re rint of numbe of I olo e article 

n Virgin es sei u 

kis l «10 i d 

com let 

book logic 

v· ii'. ~ g 010 1 • Sori o f t 

oneern ng t e e log of miner oteh-

___! irgini:1s 

rt, _cles \vere ori · n 1 on f r • • -:o er 



manuscript. notebooks. ( e foot:not s ·or t e us·s of such ~rt cl s in t his 

paper . ) 

ll 

Dan 865 0 er 18.37- 42 J . " 9 3'/ : . : ·ir ons • 
: : . . 
.. I c n lo. er t ., 

ii' 4(c) ver . No • II . c} House ountain sh.- les . . 
4( } b) l t on l imeet t')nea . 4(a) : : a) Coral line lime ones . 

Tre on : 
: J(c ) Chazy : est ones 
: 3 } o. ·r 1 . 3 a • ' . 
: . ! . 
: 

C ... brian l 2( . :, o . I . I ron- b ring ..,hales . . 
: ! 

T LE 5 

In 1881 C. • Boy'· published a book in hich • lr a number of geolo Jc 

section cros the ounti . o:f o .tbwe .. · rn ir in aw -re The n ·en

ed in e er b n clature o J . • nn.,,, r ~ t.h .r t an t hat of , • J . Ro e r,., waJ 

er 

t o Vi~gini& geology. a or i nterest w deposits · d many of e 

oc s which co pose t od · s Or ovician re e·ther escr be -rietly or not at 

ll y him al.tho they occ r i n 

ections s ouin or dio os itions r , of 

this p· per . In 

sect ion o the· county: 
35" 

,; d n~ ssnr t on 
0.neitia. (Oswego?) 
Bir seye 
Ch zy 
5t. Feter ;i 

e11'e 
c fer 
ci rou t> slate 
sd 

struetu:ral 

4 ici - nt et. il o be of note n 

2 , 

l ee 
180 
500 

ax tl slat. 380 
{ tropod) 200 

, r o, 
1, 000 
1, 500 

cross-
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ei . probably ref rs t.o the O we o IJ&nd tone ( utt.s:i 193.3) r _ ~rhaps The 

inc 
"t;-o p O.,-do v ic.. 1'0..1r1 

t he Jun! _t , formation w :lch is eon i dered at t e _. of the & 7 1 t • 

y tts (19~ ) . Th Bird, eye i ouiv lent to he r nt ..1.n i, ew .· erk but i t 

1 h d to tell euctl; wh is me 1t by i t her • l n t oro~ - ec · a ro 

· h, County, .Coy-J \ts s in descending ord r t · n , es , 'udson, ' renton, 

and Calciferous no es th t co erc1al rb e li bet ·een 'f re ,ton 

3 '° and the ~on . Th Oil s Count cro,. a- section uses t 

fine iro o e i noted near t he e T:re on . The m.,th Coun y but 

Huds on · erie i l 

. ,..il "' ·t· 31 · es ... oun • • 

i c t e Trenton li st ,es re thick 

38 650 . ounty t e Hud on v r group i serf 

e4!Jt t.hick and t h · Tre.n on as ,300 fe.et thick. e b s e 0 4 t he Trento · divided 

fro a Upper Ca ci r ous lime tones here by 
,3 ~ 

ure . " 

ssell, azewell, a Scot Countie h , ve about the s r, • g ology in o. d. ' 

book t on t e bcott County cross-s cti n oyd ba ·. ver s eri es 

l abel a the bottom of tt·.e ' rent 

list 150 f eet o re 
4 () 

es 

the County oN>s - action there i s 

ei, a F. i t ( e d t n ) and t h 

,, on roe 

n 18$1 J o l • : t "On ·es r i' ed ac:tio 

r ups of 

r c,;:i on:J.c uo cs . 

s ction h 'as cribes, fi 

me. ble s a· i l to thos 1"0 

ossili 

r./1 
in enn e ee . 

t' 

Trenton ;ind Naehville gr up 

1. d tin limeston 

,o N sh 1118 d 

ritev on 

an i 

s eai · COJ t' i n 

is &5 ollOl;! 

600 feet 
2 . 1 ; .m<i alcare s. ~ 25 
3. s shale 
4. 
5. 
6. 
7. 
8 . 

130 
70 
65 
45 
50 

2n 
l , l SS 

ox 

t he b-

t , in a 

red is 

: 'fl-

s 



usi 

·r .,, 

r 

In 18 5 St 

r 1lur 

not . "'h 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
1a. 
19. 
20. 
21 . 

incl udin -i: 

Utic is 

nox roup 

Cherty r nd i e-,ton 
o s · e 

Conce, · ed 
herty rock 

lue 1 ·.11".e : t o e 

a.-i ch r 

lir:iestone 

160 .feet 
120 

60 
165 

55 
15 

e 3 
70 

250 
6o 
60 
JO 

2 
1/145 

13 

crib ri .fly t.h on ·,t ons ·n out e .-t i 

oy 

the dso :, T. r nt.'"•n, Kn c~l c fe ous for::· t i on 

J 0 be i t.h r ab ent 

be sap te. fro , ·n Hud. on 0 he . Hi 

that t. c r .ot 

e c· iption i an fol 01s : 

o~ l 
0 11.y 
~ tat~ 

1. ter rou · o 
11· · ne .r t.be 'bot to • 
oup. They are t c. Tow the 

bottom of the tirb e.s ti o-0n-
cb black che:r ; t o the 
"'· 0 i 

s rd 
1 · · rous n 
• seoti on of 
i ~~,~ h~ 
t o . ~ cf 

. - ly 

18 5 t. e Seoon · Geo 0 ,: Chl Su y 0 F ,ed hich s-

C n C at o·ers• U . ic the ·e ork nol:l! ncl -
tur . a n t i on, th, r e OU fic ;;-ti wer e rc::ike do, · o 

th t f ou t, en .app ble 't s ·ere 1'o .1ed fro h ,,0 er t Il or M t na in . 
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t nton •'oli e cribe .. he le ll. II ' ay h e, th 

OU elow" r.nd f •1 to 1400 ic . 
-!"tone b 101>; th ?fart n"'hnr r co ~-d <i lii sive 

fos d.th r nt s in t ~ b .. T 

$he n oah 1 1 ted. as b lt 15 f' t hie h·r SI 
• 

r <'I . R. C 1 in hi ti of the 1~~til -
1 e sheet ) sed the T ne ee t.UJ'"f'J for fo 't,ions in th area. 

hat h .Kno olo te { , 9) _ tr- ~,.d 1 t e Csmb ia d 

,J . lu a...-1 erio Q . , • .~. Campb · vi sio . ot.' the ro mat5 n."3 

bet · J. 'Ch f,nox olomi t, e 7). T e lfr;.ox 

w "' d scribed s nesian .11.m sto e h top w 1ic was eh 

iz.ed . :, hit , r i a.e · ous 1 · ,c~ton I below the roe'. i. ge era. -1 _,ray 

1J at cert~n h r i zo s er· cber y . 1' e Chicait "' . uga i. ti to e w , b ue, 

ng .ore - -. iv to ·a its b n i t 
. 

n. ,-tl'e l nt ·.1 of r a..'1 

im sto e a. 

ca.le 

" r 

which he h 1 o~l 

s, nd t o as th y ad be n i 

not t o' )1t to n th 

ra •"-l.rbl , be 

i nfo• 

t o on:i a ellow, 

on o t e r ocaho t - s eet s t e 

ty orizo s 

i n bis d ucr "ptlon of th ";ot 'llvill 

. ·~ ie,.• , · d B 

SJ 
he t . ock f Tre t n 

oc~ on s et, ut n nor"' r. Vir inia IT. Dart.o i lS95 erip-

tion of tb , :.•nkl r Fo i u s t,h 1i: !lt one to in l de 

le to e Hu a n va.i. h le, or 
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N or which lie , oove t Ti-enton rocki,. e te Juni t wa us.ed f or tb 

ton a , red s les of th up er ' • t n bur s ale in the 

l o.S'f t e ~. tillvill r olio .t. • C 11 · tho •g; t .h t th 

the b sa The 

escr , ion t.ur o i the T zawell olio i s v· .rtually 

he s e as th t o th ;,:, t 11 ill Folio fo t e fo i of t e T, er Silu -

( ovici ol oh ' , eacri tion and no encl ture 

Si oli •s '° n 1899 M. - • ell Br:i. t.ol 

.. · o reco h t Y.no ol • ite t the t'o th, · $L o Cl unt· n n 

h ce1t r of' th quadr Ple erge 'With e B n leer li e~ton :md l i chucky 

lornit an the ,o ·er 

Sil r n Chickamau one ove t he '.n x o 

i hable setie~ 'hich bell c l led t h -~ en oa l .estone e · vale t. to 

In ddition, the t e i t used in t eol ic olio. in nort 

e , w s reco , iz to th n n pre-

outh1ve o f Clin h 1 

rep , ce y ~he 't ns ne h l wai: l. r ticu t!l' .ass 

"' d t . Tellico s d tone . b 

, . ove tte '. ellieo :is one n1 t e 7s . and-

ston w. ove t "'evi r s 

vill 

wh'eh ln etween tl Sevi r sh 

Clinch wuntain ..r oeli ved to be 

into Cbickamau llJ sto e .s-7 he ~ t. 

of C 

t1one 

'hick 

r ma ·t!.on 

s t le--

inch '>'ountE in . 

se~ 

abov . 
st 

ellico $ st 

Tot e no he·st 

1 the s i ll-

i b. l in:e.-ton 

n nor-thw t of 

rther 1Jli st 

-- hie TT\ a 

l e tone r 1 tion hi as virtu 1 7 t.b e s · t a co cluoi ons r •• ohed y 

eit 1 t e oxvi lle ; ol' o l 5. 

Tellico no encl t ur t eecr ·be t e 

l u f. eit I t 11 r d 

. sg 
itu tion i n th ·;ristol olio. he 
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1 t ens s · l wa.. '"' ,d t .d ive it s r 1-etions ... t o he h c au ,_a 1 .eston 

t h ·ingston n Cl Lnd /olios in .lenn ssee • .So/ 

Harper 

··,u-t:.i urg sh : 
l 7 - 1000 : 

Ordovi- : ; . . 
er 

• . • L s q 
Co . ~ur. of Pa. 

Uhic· 
II hJon ver 

----------------------~-----------:--~-----i an T enton 

. . 

: 
t 

1i ton 

Bst· u i 

ys s · d 

: 
t 

: 

tone 

tno.x hazy 
d<:ll e 

t rous C l oiferous 

lio . c•a ord venson . 
' . • 

s l •ri 1- 325 ft . on 

... 
: • : 

one . . 
Odo · ci · :rt . 

: 

. . 
; 

: mo.x dole e 
., ox dol · t . n do 

C ri n 21 ~ - 2 0 .. . . 
" 

i u: 7 6 / 

e r ly 1851 J . J • ;_ 1'.f i vi t c.·s of t 

the gr 

hv· ll B. "Jin 

in e 

.., i ons 

urn d · ded into h 

~v r eds. 'he ot 

see ' b e e • 

.n .x: olomi Gro .p • 

o.f fo 

hi. w 

low st. f a"' c 11 th ::>ton 

.,_"'cl 
r were t e · .iper" . lier Lfta.."'.lo llme tones. In 

n 



. f 

.-1 .., # 

I ··ec1, 

.. 

i Lff ,t, 
· in · out 

. b-z_ 

it ,, or · ., G t ro 

it re to _,, ill 

B ,, e ver ·b . u 

k ;.,·1v b 0 ~ ~ ch cogn the 



i r e on " 

( 

G neralize . ime 
t r · ntr l d )rth 
A.-r. 

·cbmond 

urra.in 

r n.Jcfort 

Ut.ic 

· rent on 

'fol by ayos 'l'l 

e l e i s for~ nd Killebrew: 
: 19 

; 

:Hu son. Inclu es 
:Bud<>o hosp te . . . . . . 
• • 
t 
: . 
·• 
: (f)(g) Cyrto-
WLro:r.a.topora 
: (d){e) So"e 
:lirr:e"' n.,. 
:(c) i lirne::tone 
t l. e..l 

" ! d 

. . 

. . 

: . . 

! 

: 

: 
: 
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b a s .t in th , "" ·er of t. C l t.:unbla 

Io 
.: .id 

: 

: 1869 
:en ec' S 6 

. . 

. 

: 'fford l 51 

. : tl p r 
: sh :Ule 

dle fas v"i l e ~ :Low .... 

: Lo· or 

: §. 'cJ ~hville .. 
: ' ' 
~ ~ 

il ce u ~- or 
: {{ t hi t • y limestone: 

. . 

! 

ti1 
. . 

:::,- : 
i--.i: 
t' : 
-.i t 
"'S : 
i:: : 't1 . . . . . . 

: 
: :. : : .! : - --·-------------------------------------------~- : 

Stones River 

! (not Cl.BS i.t'i ) 

. a) ar e ··\ . ., lim • ,.,one . . . . 
" b no 1 C l>. on . . . 
: . . :il . 
! 

: -----------
free 

li 
oro 

ton 

orr 1 tion;. 

: «' 
b 

! t't" . 
: g : 
• : . 

: 
: . . 
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! 
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e 
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l 

('.,' . ) 

. . 

. . 
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! 

: . . 
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In 1900 • , • 'r ser ·:rute hort ar · ic ... 

and : rt.ins ur- -R ll t ed. nwrtber 

·o the 

to s l -

ei ) t hin the Shen _ doah 1 est e. co:rrelated 

d tb t.h ucc di t e 

ove .. • ~• - , ton 

ed t 

in Tenn s o .' k ossil ev · · enee Uldio ted th1: t tbe lower p rt of be 
1>7 

llm-estone wa. a -dle C · r i _ in · g•. It ;l_fg telt th t tb r-e w .. · no pbys.ica.l 

bre:ak in the 5lh -.~ndo · - llm• ~t ene t o in, ic" te the din ion between the C .bl"i 

and the "'1: donc:1an peri·od. • It was th re f ore regarded ~ litbologie unit et 

• In cert- i n lecallti ~!' in ·outbweet Virgin! - t · extr e 

few t · .et of sparin 1' fossili erous li e

st-one.. In other -l oo ·-__ -1-, ie the top i · rked by he vy be f!t et ,.. lime ton 

conglo e _. ":te.. Thi was thou.gbt, to repre · ent tbe en,a.tence of overlaps in 

earl7 -aleoz.o1c t ime. ,h l ower or b · ort1on of -the "ihenandoah 1 · :tone 

1a aom.ewh hal:, in pl. ce. ! ~ w -on escribed. the -hen - oah lime o e in 

fol ows. 

throughou,t the _ lne r -ea o, s outh est, Virginie. 
t ,:i-e n , oab li e t.on a.how, - con i der l e v · 1 tion in 
char ter; it usu'll 7 contain _ uc chert 1n the ot 



notiules .n l, er.., . Th c r l 1r di -
tributed through the · · · it is 
enti e · lt t ion in color and · u-
ture, · b ok to .ery light in 
color; t cally banded to ous 
or spon · _ ic ba ding • "' • e 11 e-
ston• is Ji folde · · , n is '5 ally inter-
l ced b7 innwaerable vein .... l1ke li·nes and lm1fe-ed st ringers 
of which e - zed e lciie ·. rec .•rrt the 
lim.esto e . -. ... • • • 'ln - oeea.sional 
band; or h eo · , c u~ 
limestone within h formation, . ove 
t .o b• t · r gr de . Ut'ho .· :t.i1 

is till marked in oti-her pl 
n. a.rl:r pure 1 .· e-stone •.• !o , . . · · . quarried 
;t a number of ·" ()1nts . he benandoab tone • • • is 

gener l l 7 . he ~ ,ded, dar_ blue to , d,oa:omite, ith 
an e .. :t:lmate4 thickness of not l:es. than 4000 aet . & ~ 

b•e 

bell elt the h ·ek -

the Chick was ab . ent and. t be benandoab 1-imest. ne · a s -· cc dad 

by, "' seri , ot hale. wb ch ·were cul· d t.ha ! rti bur · shale. The a.rtit:ui

bur hitd een correl :ted wit h thEt• iltioa and Bud, on shales o.f ew York. 7l> 

In l:905 • D. Cam · ll without tey ng to correl te atf.1 torm"'tion i vided 

the i.:)henandoah Ume<:itone in centr·· l Virgini - in the Great V - lq into ive 

to . ti.ons . -b• -tur ridge limestoru, cont in.ed fossil or C brian age 

Period a of · · orma.tion 

Ordovician Libert,- Hall l i.Ine$ton• 
~-r t lime tone 

Qambrian. -·~ .en 1 t~ sha.l.e 
Sherwood lime tone 

TUI.E 9 
71 

Thickfle.ss in · eet 

1000.t.. 
100 - 150 

35i ' + ' 

600 - ,c, 
1600 -1800 



in ite lower bed.a .and in its top bed fo sils ot -e . & .ntown (Caleiteroue) 

cribed 

siliceou 

ovician period . 1'~e J atural Br1 

.tb _Mn 

c.hert ·occurra{ in no 1 es · ore ,or l.eu thro"Ugbou.t the o 

lim stone above \ he be 'V'Y chert bed ot the ia:vur l r1 · 

·ion. Th-e .urat 

oribed a 

fossils in, abundano•. ·rbe Liberty Hall 1 · st.one w cal ·ed the L xinqton l -_e,

ston r,7 J . • Campbell in 1879 wt because thu n · n. belng pplied to form -

t.1on& i .- K•ntuo.q o:t a if£ ·iaent age but, within the Ordoviei;m per· od Ji • • 

Oampbell changed the n " to the Uberty ll liae•to. e. he Liberty H· 11 

li e to , i w s described &$ suceee1ion ot r :t'he:r evenly anded eds of · ine 

gr 1ne , dark blue limestone ot which tbe more argil.J.aceou · limestone eathers 

h · 7 . Calcareous sh le e ominates in. the hi · er sectio a of the or .'1ttion. 

. trilobites o 1obawk1 n ge were abun · t in the lo 11-r eds . 

T n _e he do l pro · _r th 
V lley llmest·one of early geo1ogist w n e all 
the limestone i n. the -·~1 · - th · ·t r-
v l be-tween th. C ... ri- e · · Ordovician 
s · - -s . The l : aerie. had 
b•n found b · ·. , an .. Upper 
C • bJ>i -n ro · . ,L . . determined 
to the exte. were su.ppo.sed eocur at 
tb top i .· t ou the 
tact ·th · c . div s on 
· s ui ·· ·.ley. In no t.h-
e.stern w · 1 ov r l aid 

b7 l, . . · · 0 f .. et 
of Bl c ·. il trom 
t h lo••*~' 
western V ~ 
b · s 
noted . 
i tollo y 1000 o,. l1lO no 
Bl k hile uon ·. . ·J. ck :1ver 
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oc0upie& the interv,~l bet · en. t e ov rly 
eeknumtOlffl . - c se t. e Trenton _ 

u.ppe;r p _ .. - -- est one, but i fi the the 
~:verlyin - "'henando - - -£ore, i a 
broad te st·r ta o- ei n a e 1 
the geol on of the i t _ r e: .t 
p rte or _ -- •• ~ 

t the t11)8 -ecrt-ions of Ne _ Y-or .. it will be nec:ess r 

eountry "'l hou , it 

iluri n roe -

_ ew Y, _ rk but. w _ ell develop round Cineinn ti, h -• 

al>andonN this te : rr - me or th 

eveloped in Gilio -an _ In ... .,,. .. ·_,._ 

th 

the 

-elo din 

iniJ • oed • the 

poorly ev loped 1n 

-er.l. in c d - • D. _,ury o ncu..rred. 1th. l"rke 

h t ·r. - Ordovtoi · n r _t. new ·_me .lO/r t, 



to . . r Low r '1ur1 

be 

l nd · l) . 

niC 
{ uri · 

· .cian, 

Oriovic .an 

so eterr · t 

Ci cinn vi 
( l Ov h., , . ai .,. C) 

baWki 
( . o-C · ·pl inic 

· 1pplr· Ordovician 
( ~ I ,.~ Cini ti t ) 

, .. cf. 
Lorr 
· ·1c 

are t;, 1.11 

Chazy limes· on•· 
· ~to 

chmond beds (Ohio and 
rr ··. e . ecl 

Ut.ioa shale 

Trenton limestone 
r 1· eaton 
imeston . 

Chazy limestone 
e . to lime ·· to 

(.Calc1£erous) 

ll 7~ 

2S 

fo · tio Ce T ·n 1908 he i ded he ox Um one "hi.c h-e called 

e upper art of 

•fhe congl.omer .-.te zone , • • 1. · followed by r gnesi , 
lime one the · e si, ~ :t · · a , ·. upw•rd into 
siliceou at®e oont · n1 . sion -,. pre•s . rved 



Ordovicia 

Cambrian 

l' en.an oah 
Gr oup 

. . 
: . 
" 
: 
: . . . . 
: 
: 

! 
; 

: . . 
: 
: 
: . .. . • 
: 
: 
: 
: 
ft 
t 
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ge e : Thi kn ·ss . Car cter . 
: i 
: :! ! . !'.den sand tone ! 500 et ort, buff to green ~ . 

= 
. s st.one • . . 

M.art insbu.rg i : 
Grou i -hale :1000 et . r · -:y fi ila b le, .. 

: . with l ack, C rbon ceous '♦ 

! . nd ce'1careoue shele, . 
i : probably of renton age 
: ; . -~t th b ee . . 
: t • . 

: : 
Ch· er ab'll?'g 11 estone: +ta t : ossil iferous, crys al-

~ : lin and thin sh ly 1 e-
: t stones of Chazy-Bleck 
: : : l iver age . 
: : : 

Shenandoah . ver lime t,o e: 400• eet, ; lfomogencou. ove-colored, . 
' Group :. i . pure lime tones or .>tones • 

: : . -1.ver age. • 
: . : . 
: 11 i1stone t2000;t foot . Dr b magnesian and. sili-. 
: : ceous limestones , in p.trt . : : eherty, wit,h 11:i e~ one • 
; = : conglomerate at th base . 
: . t . 

T LE 121'f 

Martin burg t o~mation : en . . . Utlca. t . 
: Upper r ton : 
• : . 

I : : 
: Ch er-sbur , lime torie, 1r o-600 f' eet • Lower renton : Ordovician . 
I ~t nea •· Vwr 1 ~stone, 800-1 
: Beekmanto\ffi limestone, 225 -2400 
: ( includin - tonehe ge 1 . e i t one 
, at the b e.) ;oo teet 
: 

feet 
feet 
e ,bor 

TABLE l3 io 

: 

. . 
: 
: 
: 

Black , ver . . 
Lowville ! 

Lo er and .fl.ddle Cha:r.7 f 

eekmantown : . . 
: 

of 13e t own age • • • Ulrich, who h s recent. y ma e 
e· re ·u1 ··t dy of he cks t u t l . ~re· t V lley, re -rds 

this formation a· stratigraphically and faun 117 the s e s the 
· ox ol · ite of ' ennesaee, end t h n .e " ox lime tone" i s 

there£ ore opt d • • • · he , nex is imit ed. above b;y ho o-



geneous, t ,..e- r tied., dff· · colored, pu;.. a 't. tone, xtens'vel1 
quarried t1>1r ughout the huley. It contain~ ~ few lepe.rditia., 
g : .st:ro ods , arid brae ·· opods o.f \ ·tones ': ve- age, and since 
the roc1 i lit loii allJ' th-e ame -· ~ ti a 

enn _.s ee, " .d appar e ~ :, occupies h .. sa ,.e iJ t t;rv&}, -the 
~ *St es PJ.ver· limeat.om,u i..; ap lied. bffe. Cht&rlying ~i,,e 
.""'t. o ar ·e.r a.nu more crys.t. · · t: 

so .. .. - ... t,- e· base m . inter 
tion wi: - , st-one . Fo • . • • the 
u per -· ns ·. -.ge • • • .. by Ulrich 
to t. ck r . be .fo · • mh,el! 
the •c ,e tone • • • T · · trat ere 
.f ollo\t of st ale "" .,,d ao --- .· · ously 
cal · ur • s:hala .• u t --- -

hale n '. t r "n bed -
g-,, cont e.itt.ing to . 

in f,!l;ge ollo -e , by d~1., ·. t, ,h 
• • • ·ti~ i ea. ncluu.i · . numerous -~ .. , ,. . - ·· _ · . 
ther re n trtrtica shal eft • • .. . enish 
to buff, so.rt s · - , .e wbieh is nml!ea · beoa - 1ru=.l-
a f aU-nEl. . ef rr lrich -'· o · he _ bim ril.i 
stratigraphical·_- , _ equivalent . ,g 1 

wise conglomer te•t trom the rest o ·· he . ektnanto•tr1 forrratio'" • · be -<;tone·h;;IJnge 

~3 
ember h :s the el'L :ra.eterist ic to-sail phil ta com-t.lan t... In ... em.,,)1:'lv p · a the 

.ddle b nd 

olomite in ': annessee . o th~t thi~ 

be ~s ~ i 1 enne~r- eeJ i The overlying 

Ch ibersbu,r four t un l gr o p~ in tl · 



in tbe 

: i. uli 

qin.g Ue .~-~·r ins ur.~ 

Oincinnatlan roup 01 t 

lowest C mnb .rsPur.g b - ~ 

·er o c ~toid head ript · i cf l, · 

et \ tos notee tat o er-

1.1- . s !5~:i.""~i\.to r nd t,;. e ,J 1 i.a.t, ·er so - ar a~ ., ._ be 

.Juniata . "s t 1n ·irgin1 ·ce rd np o Stose .8 (p 

lil11estan _· 1 bas. i t t" 1 · s tu.dy c ne ffl en. e t nos Ri ver Wt;:..•~ l er t an 

'~a:·.~· ree. 1 · ~esto e w c · e Chae: · and earli r 'tti · 1 ·.rr ~ ... ton n age . 

.. •• v--· si n •O - t J ~- · " ~- J&.Z>t • 

ve . :L'T Chazy 
gl 

r.enton in l erge 

osQil- of \h, _ 

I r1 ·,en -~a-ss le · -·r te tt1e eet.~ n a~ ce1r; ,.t t · r 1 - cem nt mat-e!" .. ls in t 

wh_.eh w- in ,ore ·et ._ l 

only tr .jor e.>!'_. .... "'~, ...... 

tion in 1907 by ,., 

,. _:t,.'"1 n . S nee i.: S.:.iler "escr~b-ea. tht; 

-h 6G. n~ .fl· erial in his 909 work Cee b$low) 

.iseu ... sed in eh et 11 . The 

W-!' $- t h r eco9"i-

-, vr· Jieh oe u~:r-ed 

p o . sed ta 

eo$'t.r!:·Hi limr t.one of th .... •,. l ,ton . ype in a.A ditio~ to do e-colox•ed and magnesiaa 

teri#, Lenoir was be;re u ed b;, .. a""" "le -~ :r ·the 

~thens a . • T Lenoir w ., oon J..,dered 

th ou\#h' eut, .. ir . nid,.~ 7 

~l O\f) a. - , lrich 

of the north.em p rt 



~ 

arlly 

· o ,. co · se . a e 

of t 

in t h 

n a nerali d secti on 

t 1 mo t con 1.:stently found 

on i an u,nwsunl 

auttl 



or 

1n w stern 

ol . ie 

.... II. 

2 . 

( 

t rt 

hi ;, si l ic 

cl :ur 01 

bcrystallin 

3 

sion 

qr 
... 1 centJ< t l ~ 

l . 

a ated 

i n ·er... al 

· n c ,,t.-rr,l Vir ,••ni~· .'U, 

y fe t 

40 

l ime-
oiz . · , s 
section 

nge , e·t o . 
10 

s ·. eo 
100 



u 

i;. 

l .... nt 

li ~r~ 

OU 

for . ·s 1 r t, 

,ene::r· way to 

t 

and tbe i ert7 · J. sn .1 re 

et o · 

h d to 

e_- 0 
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i1 • 

fin thi -

equiva-

1:" l . ns ot 

rly . · l a i"l 

n nortb,1n;stern 

n,Jtfafuaws 

itbol.o · · c · lly ·the . -~h ns s · e 

iotin. s l ~r al 0 ntes that 

$8 ted to be of 

-_ 17 rt nt e w t 



lffl 

o eurrn 

t 

t . pur. r bl 

~,. .e c iv 

'", 

i 

nn Ki ew 
/() z_ 

n 1876. The h lston ,_, · s · o e a.s u~ d. 

c ns · e 

·"'"'·"""~"' .... '""'·· to oceur in the u. per 
/6 /, 

ngl \J....,er i i e l te. t on • Th~ ten¼:. 

"ton& Jhieh as Ctmsiderect .,c• embracin ro.cl-'-..s of 

;:: .. d r rento in. age in v l '"ioU .. ; '.". l ae-e! ~1 In tbe · .a1ker 



s . e -

cti · , n rt 

the .. s s 

on 

1 dolo. te ~ .. · h litt ch ·rt. 

.t. 

)00 

30 

30 

40 

100 
40 

so 

3 

r 
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a~ ler in 19 7 o inolui~e bed ieh 

Virgin! . 'the Se-r: the -a.me age 

that th Mart:i nsb r t ation. eover d In a. 

bein abse t. •115 t ·.· . he U , ·d s follow-

in - the Kn · - fo atio }16 .Above 
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brl- nd ')r 0 ci .n o,. t one-, ,. o·th ir~in 
. 

I,; , ... . 

i .me C le r i stol : \·:alker tt.. : Clinch ,,"t . . Copper Cr ee ' • . p ar. . . . 
: : : e 

Upper . . CJ inc . Cli. C Cl r cb . . . 
·o ician : : : ;)ay. . Bay-s . 

: : r • : vi : (l.o:rr'lin ) . 
: : . Sevi,.,r . . : : : (-'.den) . 

: : . . . : . . . . . . llico . : • • Chica.ma .. . . . . «_t r, . cc i:r'L : ;:occ •& : (L enton) . . . 
: stones olston ~nd f Chtcamau l\ : ( r one ) 

(o,. ..., • · ,~ s oci ... d St,n H # .. 
: ' etra ,j. . rliver) . 
! . i .. :v : . . . 
: : : . . . . 

' r : : : . • . . 
vi :an : . t : • 

: ox . 0 . nox : ox : Knox . . 
; : 

aroto : : 
( er ;, ,..,brian : . . t . . 

: . : . : . • 

In 1902 ~. o. 1.riel, Ch r 3c ucher pu . i a hort er in which 

he;; ll· ced tb t sis }. l t l';e pal.:,c an c:;eosync i n w eh the Ord vi-

Ci sa ere d ;,osi,e,i ~r ~ OU t OU s t vari~u times 

notber. Thy fe t t hi:it t his 

f o \ in th C ne " El r nd lit ol C V tio s between J 

l clo C to ah otter .., . co ·mr r l.IlOOU In t hi s p per . 
jo in b App a.chi, geos- clino 

. ic ed h· b f et.ween he h nel 

duri i o n· 1h" C contin axi..,t t hru t e rdovician 

tot e en t.' l ozoi rri rw C t V llq 
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south in the App · l achia 1 rdov c I t r oe_ s rich ropo e two m·nor b'r ers 
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.,,, t r n pa of the trou 

y equi al , t:. i,O h H l t n t, 

t o e at e st 

nort hward 

· r o '1 oXV'il le .., ~ n l 1to tbe cent al r r ... r· · ;, ( re. a. but w. ., si.. pe a.t the 
13 4 

·;taun·on ., ri r. 

cc n o lUr lch t h ' t .i.ns~urg n T ek,~ to·~n fo ions ~ re t racable 
13r 

rk ro .... -~n ylv ni and virzini . In s uth of 
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' 

re.•1 

' to ~r y 
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'l :ick Ri · n 

t he p r ,3ly-

c . si 8 d t 
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gr oup· , th lount • the 
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s n enn sse The t. .s n r 

. VI o,.f> 

:the.!".1s .. rou ' , ._.. :w f .... l a.cl River n Tr nton a e. 

i s U.;, ' l oose y or ed of both 
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The .owvi le wh c 1 f'ollo- the o nt ou e · nde V,:::r a ide ea and 
13(., 

s v r '{ -unif'or • 'I' e 11 ck ff.iv r osits whic ~uccoed t e 1.owvi le re 

ver i 

syn<~ ··-.u .. . 
th ·•u 

1)7 
ti 13 . "'h 

. 

p.1. 

lsawh re . 

a t,. 1::.e 

overlay-JI 

a\ t h ., ii 

s is con r y to ~1e •r evi o s 

d Te .. as of 

n .r e ative "ges of' f o a-

Le ~t o ..., t ver 

lief hr..t t.h 

in r.>.an;r 

poi d 

.1.,owvill 

v r ag • ..hi r atio shi is 

. e y U r · ch not on the b .... 01 .fossill faun s alon bu by t e ~ct t h t 

t n e 

::..0 \iVil.L 

ro tha 

.. 

I ol rt.on an 

betw.een t 

.rou 

co 

t 

e i i estone iO ver ,f'; 

• ·1 eedville, H o evid nt 3 ov r l pd 

b s n. Ulric on t e b is o fossils ide ti ed t h lo r 

l rn,,\tio i f'e syl vanta. as eqt iv nt t .ol ston 

aun!l oi' he , r-:t wa co j_cter th s • .:e s t h 

tto ee : i c l ' s the top .o..i. th one ar a 

1 th ·vil l · lr · ch f t a re of l · ci. . ~ the ... lount 

5tone ver Bl c 

Al hough ~or:: co t · nu r do ici ;t · tigra• hy i Vi r ginit, •-tery 

littl 'W t he ti,·.e Ulrk ' wor.k · n 1911 until a' out 1930. 

In 1914 ... • L. 1 o-well t ot e a v r short rt· cle co p r ing t Ordov:ici . 

ectio. .:.1a.l ., , i r rri -. , 1t)"i t <,t 0 ty e tiun 0 .l~ w· Y rk • 

o..;ell st·t t GCt t . one of th ·•e!GJ--., to· , d Cl ack 

b]e i 
-the:; t. 

i l i thology Hi er ecogn z t.o1Aa 6re .:1 any C ~ .;, 

anj . il contl!r;t ·ith t ~ ; e 'ork d vi.sions • he corr s onded 0 

t ,: · dle r nton f • w ork ;, , n 1dv r e s ere ,:.l J. to be 

irtu 1:, th · . 8 1. '" e na ·or i f e in 't,h section 
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ovic an an· 

ru,d U J er 

P ' o o ·te w lue 
,,.c~to,,e and ~- . li;.y r.- 1Y~ 

Giles ed . , elu e 1 t e I.<tl er ':'r <> c.an 

a d .. t distin the 0 dolo:dt e ( . ntown .from 

lower loni e e l,hich were l ,z ':l ri;-, e d t~ ov a.n . 

T 192'7 utts Yi i in n 'th e t e of t ct •r "' 1 c ' 
.., .o o curs to 

the I ... he l'.OS ' ·.1 . . f enl t r u ed t he .follo iing strat i. ,r aphic 

se ce 1 r t .nc auur • 

The 

O do io i an 

fo "' t ton ; S. a l 
• 
9ha1e , or 

( r .. den ) a.ge; ... t--.,,1· , 

4 

. t hln J~ 
.·r o 

d · esto e, 
i all.ine . 2 50 

e; 
gr:,ined cri 
olo .1 e• Do 

.ener-all coar 
• )SO 

; ·edLnn, 
CO, p, ct 

or o of 
l.le l ck 

o ,pa.ct 
1e 
e. ded , 

1,000 

1,200 

column i s tere et ile t , nu. 

In 192? G le"' al"o e ... cribed th ~eolocy of Li t e ··.ort · !'ount ai in 

45 

Jn t h s pr.per 

.J.u.rd · ta .for mation. in th ·, •d vicim. . Gi e recio i zed five ,one 

:i the 

itbi · t he 



f ur it 

JS/ 
ick .. 

0 

c md t 

1 * ~ l-'2yr.P..-i le 
l,SI/ 

G le5 :te~ 

46 

ti'.F" 

rate . 

,:;u 'r d 

0 ; i l .. A 

one 

to t il 

a fords 



47 

f eet ick 

n 192 Butt publis e .. r -Pe wl " c h sur::me:i up pr v cu - vor.a;: on thE'l 

conclu..,.i. s '· · h r,e "'c t cou!_ be ~r.:..\Jt . 

o u ro J t r m d1s ,,n 1 s h:_ ~t. .ng ccnt inentn s eas t. } r e . lt o.f tiltin 5 of b :.ins . 

H a laoi o.f oq a t e foes 1 int rr;r ta ion 1:: l ,r '6 ted. the 

full : t · cc r cy i ;e o·rcl·t on cf ro~ ·:t.'.ons ~n the U.J.c .:·. o io of 

eae cor.c e )t of I rich 11,a<le t )e o lowing 

_t e ~"ten· e t. rou out h J• pal;,cb_' n Val l ey 

bov 

charact rletic f oseli g 

the fo si f una c 

lC • it 

J Ho to ollo· d t dolorrit 

wh:S. 1"' cent: tned t 1 

in 7":oc ntr 1 ir inia. , Lo· ·~h i.ol~ t , 1:itr e-

st n i; C ,m ch e..1. rio h t· .::.:ptol · t.J f ,.,:un • 0 . 
In 'i'-ennes. ee th 0 r_:.,,l1 1co s ~Jld t ne succ s th in ace~ at1 t.r1e Uo ton 

l ston e her,, . Th· 
., 

i 0 ):' s,a.l ha l er part. " .e 

of hich i th Jt e I ·-n1 t··ne ~ no-:-d~ etern :Senn "'Sve and. &out 1 · stern -~ ...... ... 

Vir T 0 r14~ ;,eolo~ C f lio; 0 outh· eete (; Vi r 0 i .la e:r on OUS~~ c• lled 

1e f: ,Vi r ah ... e equiv·1 1')t to t.e r i 8 u:r ... "'La) c£ nor th· e .:;t 

B 

6 OW V r, rn Vi inia ac ord-

i nr butt .. th C,tt, •·ee is ·c 8ed d by tt occar, i:. e--·.,, ne • tch i s l iVa.-

lent i n no t h l'r', 'tir. ini~ ,0 .. he . artin Lurg sh l 'l e ' rt n bu~;: .::1ale , . 
t i r " on ·, . of ;,,.e - "'ylvrni ~<d .1ew r h. i n its ... 

~ ". 
In re tl yl ·-.ni i..he t110 t l:;;.r _, ~· rt "' ''r~ call th :·e .s:r "ll~ h-- p d 1' ' 
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called t he Liber ty H_ l Ume tone. t ation and ~ythevil e, '1rgini , it 

is an 11:.emat ing succession of ~ha.le a d 1 estone be .s . In the ytheville

Bristol ar ea i n Virginia a sa.n -stone £scies occurs at the t.o of t e itthens . 

ut ts notes that th1. bed ha.d pre'Viously be,en m pe ac t he ellico s andstone 

but it '•t hens age is prove by tlbr anskill .fossils foun in sh le partin 

hi h up i n the sandstone . 15~ 

The Lowvill e lime •·t one hieh i "' ty ic · 11y a hlu or o ·e l.imestorie occurs 

i n southwestern Vir gini with layer s of •reeni sh ar illaceous crm bl i ng lime

stone or calcar eous mudroc · • The mudrock resemble the ov-erlyi.n ,occasin 

torr. tion but is not re • t h Trenton l i me-stone hich is ea ily detected els -

where s r epr esented by fossils i n the se of t e t rtinsbur - i n Vir ~inia . I /.6 

The lount Group - as con i iered u per hazy by th ut t s a.nd Ulrich . 

In l 929 Ulrich in an ex rwnely r eadable t echnic ·-1 pa r on a genus of 

trilobite.I defined tt e .>/hite;.:,burg f or mati n of ennesse and Vir nia . He 

notes th :t the trilo ite genu 'l'elephus £'1rst occur in t he hit esbur , li".e

ston and hat succeedin species occur only in the lount roup of the U per 

Chazy . A. tew s pecies of elephus ar e found only below the Norm kill I'S.pto

lite .fauna. of the sueceeding the r:, sh le ru..d U i ch r e .-u-ded these s ,.. equate 
I 4 I 

indicators that a formation i s 'hites'burg in age . 1'he t erm .,,hite bur . Ul rich 

propo•ed for a ark cryst · -lline limestone that in -rrr place sout;.h of tu.mton, 

Vir nia., underlies the ar cal careous Athe s hale . The Holston lime._tone 

under lies the Whit sbur \>ther e presfiint and the ihit e sburg lies on the L noir 

at some place.a in southwest r n \1irg1nijf 1.. Ulrich net es that the lount Group 

pinches out t o the w st in Virgi ni and Tennessee not f 1rom its hie est 

depo it . Th 3ton s ·ver und Lo ·ville eon act represent- the abse ,ce of th 

lb~ lount Group. 

In northern Vir · nia Ulrich .reco · i2es t he Chamber s burg fo tion s over-



so 

J b Lf 

l ying t.be ow· lle . Ulric. : had pre'\dou · y ellev th t the j>"tu:rfr~ sboro 1:,me-

b'ton . ha ove lain th . · · '"'.b im limeS:tone (s e Table 15) . In 1928 utt · rd 

Ulrich foun a section in ee Gounty, Vir m.a, f3hO .i11g the foeheim t ·o ov rlie 

In most ot Virgin· a xcept tt '"'}ounty the Murfl"e a:bo:to see . ed to b . absent an 
1t.r 

t,he l'i.oshe; · t 1-"y directly 0ver the .. eekmantoi'in. The · :0sbeb was said t.o 1,inch 

1 re.aebed ce.ntr l -entueq. The caimtbersburg wh eh succeeded t · Lowville 

I~ lo 
was not, reeo .niz·ed _ outb of St aut-on, Virginia. 

li ht r fif¥ t o bl 8 

. :lttany we. equivalent to the ·u.ppe:r part of th Ha urtl Bri ge lime~ tone of 

H.. D. C pbell. The O doviei .n roe :a above the ;1t.t P,,.n7 WfJre 11 t .ed. • follows 

Upper Ordovician. 

· rtinsburg ·hal.e 
aqville di · sion 
· · en division 

' lddle Ordovician 

J,art -~.. sburg shale 
rent-on divisio .. 

Mo-ecas.1n. f ormatiori 

feet 

_,.; - s 
100-200 

1,0±.. 
lS0-100 



Cbazyan °er-ies 
Blount. Grou:_p 

Athens . ba.l · 
i fhit. • • burg limes.t o· e 
Holston• l imestone 

"on.es Riv$r Group 
· Lenoi r l ime·ston.e 

Moahei lime--,tooe 1 6 1 

{;nos. 
o- 15 
. .... ;o 

$0t. 
o- 30 

· osh-ei w&s a p 1re, tine grai nt>d limestone of unifo · b~ue or :love color . 

51 

-he lower ae-ven teet. wa · eonglc,me-ritic .. mi cont ained bloc ·$. ot 1 i tt~..ny · olomite 

chert nodules . In t he- _ J)tn,ok$ rea the liol a.ton appeare t.·o be eon.fame;.~ le 
ni 

w:th the thens shale . The .!11hiteab t"o~ti ·an waa only !'on ally e -in d 
H 'I 

by Ulrich in 1929 lthouirh he n. term in previo,is. r et_ort . 

since l92!i. . Both Olrich and Bi -lin a ~l!shed and -~ eribed fos~t ls from the 
no 

:hitesburg. 
/7I 

The . hens aha · w · i eb was ,ii, irst n~: .ed: by Ha7es in lt 94 was e~lled in 
/77-

C . ntral Vir i nia t he . xi' · ton limestone by J . L. ...am be .l i n 1179 and the 
/73 

Li erty . -ul 1.:.mes·t. w by H. D~ . a,-pbell in 905 1t The 1t he s i a thick maas 

of bl e 

to ,;yi h-yell . .,, be thens appears to t in t o tbe 



52 

northeas $.11 southw 1 h e e. Th fossil s o he . the, ar e 

middL hazy .,,n in ge co in .n b. or an ill -r apt o 'te f 

he iocca i n form ti n f'ollo' s e Athens and i s 'lui gr ay 

a of e·· Yor •17 l./ 

red- brown 

calc areous sandstc,ne in l yer our to eig .t inches t ck h tterbed d ith thin 
,u,-

l ay rs of s n ly nd rd sh e as consi .ered of l Kck ?. 'v ,r e . 

'l'h · 1.-iartins ur shale overL,,y the ·occ sin fo ation an· 1,oodward c alls 

at te?"?.tion o th t c r, t it i s no lon ,.er eon i ere equiv~lent to he t ypical 

evier sh le of T unessee h ch i now kno,,n to be ol . r t ar the ,,..1 rt ins ur • 

On the geologic ap 01 h • • 1 oke area ,oo,·wa.rd ho s t arti sburg 1 di-

ately 011erlyin he Stones · ver ro p on the north· e t s i e of ii 1• • ng Creek 

·ount · in 'w of , o·no ~e. In other ar s t he ~occ si an athen for tions 

i ntervene bet een the in bu an the ~t nes Riv :r rou • rn the b,.isis of 

fossil three divisions o tl e Martin ur ~ere r ecogniz \,hich were t 1e 

r e_t1ton, Ede , ·aysville visions . The Tran 01 t.!l the thi c K st div on 

into oanoke re . he rys ·i lle w· s di tin ish b;y · n a ance o Ortho-
I) lo 

r hynchul . 

In th Ordo ' cian and C· adi column w ic '.ood-w r describ d he r cog-

z t o unco on ie oce rrin bet een the b gin ng d t. e r:d of t hes 

periods . e w s ' th top of the C n dian Syst or the itt y dol o te 

an the other w bet. een t, e ..:o h i1 - no r und ' the s or H,,lston cont ,1act. 

epcndi g on wh ch forc,ati n wa " present in t he 

t th e , o t he I itt. y one of the r e 

of th cont c • The b re 

Ulr ic beli vi 1 , that the 

roe s bel ow it s hou con titute a se "·at 5y t ,. 

In ~33 u ~t wrote s hort de c.r-iption o ror ·ations to · ccornp.n:, his 

eologic o • e Ap •· chi 11 ey in Virdnia . utt se 

ivi •'on into ystems propose by Ulrieh ih 1911 fter • 

. a.di Syst e of Ulr'.ch w s i rre ude by the Unite t te Geolo i c ..,urvey 
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sh le in the Unit d St &tes G ologic 1 urv y olios of Virginia an Te e see . 

l t was compos d of ye lo w ther n ha e ·ith t hin l o. rs or ar. · 11:ic ... o s 

l1ma t ne and fine- gr in' ·andy roe. Te ee{vil e was Upper O ovicia 

and probably corres on tot P: en Group and t .e ower- h, f oft.he . ysville 

"re • I nortl .... r :i.nd c Gr p o the i nci · 

R ~ v ·11e hal Tr ton limest ,ne er"' oth i nc l u•ie in e . rt.insburg 

s ale which inclu one or more b ds of nit.e i · ts bctto pa.r t . In the 

ss" u ten synclin t ,i tor::. t on a.t l e st 3000 r et thi k . / JS 

The artins ur contai ed three f unnl zones . Th re to or bott zone 

w s oh r · ctariz by th trilobit · ry tolithus te sell t e , t he bryoz.oan 

t nd t.he r · t.olit Di lo r a tu sinp 

ag · of he ov--rlying s al s wa shown y the tr'lobit C 

the brachiopod l inella. multisecta. The aysvill El e 

olit,hus ellulu 

s sho by th 

occu rren.ce t, the ve y t op of the fn t i on o the brae iopods t orhyncula 

linneyi and sonichi r adiat a . This to boo pr esent f rom Pen ylv~ a 

t o Tei nes· ee 1n the Cr t V .11 y . 

The we"f° an s t cn w s consi ei•ed he t o,f l,h O •r ovici. n b ' ;Utt and 

w thought to be s ibly car rel ted i th the cMill r rm~ tio. n ar C n-

cinn ti wh' ch was t the to of the ay 11.le Orou of pper O ovi ci t · ,e . 

Tho Junint a. d Sequatchie formations underly-in the C i n h e:m t o 1 ere 
18£ 

con ider ed par-t o th '>i luri · yst -ni by tts . The J d ~ quatc · e 

,vere equi val n for.mat ions . 'fhe Juni · ta was Ufle in nort ern Virginia. ~· h • re 

it was a re shale , or ·stone a J. the as us in 

th same rel ti nshi in outhwestern Vir i \"Jhere th fo ation · ai:; pre-

dominantly li estone ith s e as mi or con tit·e • T e Sequatchie w s 

a t hin e ded limestone p 3.rtly r glll eou p tly st i ne r ed! 8 7The 

5hale w s reenor, where i t f o -.. ed s hale partir . in the l:imestc e , r e • utts 



Ordovici n , C n d · a gr oup ng;, o or ,at ns :1.s ,('o low : 

i urian 'f s tem 
Junit a o ation(in north ) 
fo t.ion (in out ) 

e 
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ne 

s stone 
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8 
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In 19J? utts , tose , -~nd , n 

of t he chia Valle r oe s~ ch w 

v i h ' a te t of t e 

s n t n he f o , tion or e er 

• J ~a h wr tt 

r .. in 

tio"" n the er l 
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e t o 

on 

tl.e 10 . t io .he u t Ge lo ic t'urv n ,e C ura w, s us d n 

w,ic G up o olo i t s ' d 1 · ,. t on wa 

Or ovi i "n r her t h at 
I g 1 

' . A o t he 

fo ation wa C a p Cr ovi ei· r th t t l ur-

n . '!'he Jun at· w 5 t'ltill r e , Ul r i ch nd tose 

u , t. Ulrich con e the l.lee t ;..n 
l~O 

C i ar . In add tin, t e C ... _ber bur , bed w ·c 
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i ll li esto s efin S osa , ad Ulric ( 909 was o e c ·e 

the Lowvill nd i ts . c in f acie hich 'i:\.S cor1 i J re by ·ut d t se 

nou ._,h t o over a 1 r e are· . 

In 1934 A. A • • th s n ·,, t post-Loi rl.lle lc.c ;-' ' • e r b s o. 

il County, Yir~in ' ~ the l glesto f o 

b r e uival , ti outh es -rn Vir i.ni a . he 

ered t e Ch ,ber s 

t ion w:s f upper Bl ac~ 

thi to t i c - hed d, f i~e rrai ed , ar illaceous, dar k 

buff to u ~ht- · r o 

j oint · n per 

11 .,e · tone 

he 

ich f r ctur o 
l ~,__ 

e i n· . fi e tonit 

orm cu. eifr bl eke •; th 

j r som b 

rm i rvie 1 · ... es one b t e id nt,t i e ~in i t. in 'ii r -

I n f\hio ·n<l i a , m ntucky i t ov .rlie 

l we , o t.ion of · h aysvill Group. 

his .. trati ,r a. hie 

'r s m·bly t his s how the ;;) used 

JC, 3 
.f OJ its ,os t · on i ble . ~ l ::ws s r t i •r aphic col ·mn 

0 for at i ons s below (a e · lso T ble 15) . 

ilurian 
u i at a o 

0 (r estricted ) 
·':. irvi one 

en ( ) 
1. rentoI n un ivi ~ ) 
~ le$t one 
Jocca in l i mestone 

C A.n 

ef 

casin l it e~ t ne 
e :occasin m~ r le 
lit e ,1tone 

limest one 
i t ··sto e 

tan te 
n.eh ne 111 

It can be not ed f , t .e hove ·.hat t. o uni t a ar- eluded f r o~ t e Ordovi-

ci n the ell nte , Nitt y , and :t onehen e f or t · o s o.f t he Beekl •,.nt m.,n 

Gr oup er e con i ered , s epar te yst .• 
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1 gini He not 1., . ·tc ' .. y rl:l atl co"rel~ted Sil . . •"-' " 

b nt onit 'bed in 0 tion t t he s .. 
ona form.tion (late L k "iiv 

or ear enton ag n C ns lv.'.tn · a . P.o r~ r an" ,. ., ;1t t 

correl ate t he l' nn ·yl · niq b ds wit. t 0°e i n a j~ce ~reas • 

.,. t l n t six beds o ... bentonite i n t e ;art.in burg forn,"ti n · t Str as rg, 

Vir inia , 

Rosenkr 

d .e tollo th .,e bed ong thei r st e i c,r f rt ~ 1. les. 

not d ·hat lia bentoni t be s r . l , . 2 eem d to be p r s·· s nt 

r 

over a · i e area i n a , V r ,r· ni ultho g the oth .-r cor re t o s 

were 1 c cert i n. o stl t'Vi ence est c 1 ~:h th ..,trRt i rap · c 

equivalence of .. he 101 er ' rt.in bur ru; t he Salo for:; at. '"S • Lier.ton ta 

an b t on· t·c a.s note a.lso i n t e top of t Char- r s ut'. i, e~•t--.ne 

un e }! rtin $ l8. c . Both Ros,, r s and .. h ccr. J. ookod at tt.e Vir.,inia 

ac io cont ai nin<. e b ntoni t e lnyer:, ,d 

lence to th 
J<fq 

equiva l nt Pennsyl v-- i · st r ti r phic co. u:n:n . ' 

T 1935 06 rans · nd . itc mb corr l t e th, e tt ,; tite e s o th 

lower 'h< er f r at ... on etw e Che., ers ur , enns l vania , an .~a ~tii ,s-

bur ., .• st Vir _i i u, w i ch ~ou b ntonite bes recogniz 1J.d co:r ,lnted 

al h not. 1 occurr d in any s n le ct i on. d t ~e was 1 t i nct nough 

i n sev n tr gr.. ic "' ct· to be oo r l A d over the an.t i r •re1 . , o '"' i ls 

to help d.ate ·t he e s . It ',:;. noted th , t ent o1 i beds at 

the se of h" 

correla hese b ds . 

n. 193 senkr..L1s 

:t Tumblin? , . , Vir~ni· , 

-Z.. (>0 

cus t he bent on. t depo~ t 

po s i l • b 

sot t ern 'lir-

ginia . He recoenizea cha ir wa p, . i cula.r s £av rable ea f r 

entonite corrcla ion of l id le Ordovic · 1 e ot J t · ::;or 

rrier co cept mu ,t e r evised. bec ·use o er hrustin so. :rrna-

j oent o c other hich have or· gi nr,,l l y be ap r t . 
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He f el t t.ha'. t hi e ·1enoe i n t h 

ir ni a . 
--z. u I 

n 1935 . r~. ' w ot n t h r, ist r ut i n o_ :- rdovic • n alt ere v r;l cP ic 

at ri l s :n r e at cl s . He ot d t "t nn c l s Ihi r i t e 

we e of trati e u e:1 t, 

t ar cus e t he 

we t e b ::::sL o · f un evid no th Chamber bu one 

wit reet ~bent oni t .:. th U~lt O ext 

f r o the t o t he Tr nton iu 1 t i ---..e . 1h b e f t 

t of Sh · .. .an • c.ll a ~of t .. e 

ecti ns h'• :1 r cce ,t ly en red t'ined on the b . i 

t · G n ew r nomenclat r f or t he t or 1at ~ "" of t he 

used 

nd B ac l< ~i v r 

Groups i or 1 ( - ee '1' b e 7) • e~ t o 8 fi 1er n f ne r 

d i v t - n of ed... nd t h t r a cd 0 ese · hinn r , over 

tn • ew York . he - d hal e fncie f t he I· depo it 

n i r the shor f t l ad so i s of va i · e fo r · r i s 

re · s t di sconf o!'ll1 ' t w. s r eco i e .t betwee t nn 

nd t h oo ii ~ 1 t he · per Ut ic fo y us f nu -?- , 

ore t ;-, det ~ le escri 0 t he C" Ut' ence t h nt nH ~, t 

corrcl t e s r t ,r ro re 0 t .r e i 

· ' rt n sbu 3 i n o thwe..,t .. r n i r n · w ~ bel ved o be f Iul 1-

,}her ,. an Fall ~ e t he l ower r g :met nto i e b de b i e ulval nt 
1,,6" 

to t he he a:n or i::;n.t •. in ' [ev; or ;: . the basi s 0 cus i n ay 

not t h t in ff 'V r - Lowvil l e t e t he . e ver , r t · of 

'dle Unite St at e fro cen r i r ,d i "ld th . t th ~ 

r en t.on :- ly Sh 'l'h •eci edly restrict i 1u-in 

hi s ee r, to cc t or • fl d. f erenc s 
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feet 

7S 
75 
10 
65 

100 
200 
100 

f:IJ 

25 
40 
40+ 

in the Y.ississipp1 are t:rom those or the Appalachian trough. nly western 

Vir ·nia. ve.s receiving sediments from ppal chi of which the bentonite beds 

l atter changed to met bentonite were " pa.rt. The extent of the aea ~ w 0 

postulated tro t he bentonite deposits all over astern United State • The 

t hickest bentonite Shenimn all time thinned f ro North Caroli na n rth to 

New York ' ndicating t he pres ence of tbe volcanoes blo i ng out t he aah in the 
1..ol:. 

N0 rth C rol1na- Virgini a area. 

Rosenkrans (1936a) recognized t hat the recise boundary bet-ween the 

Moccasin and Trenton ( l owi::r artinsburg shale elsewhere in Vir ini a) limestone 

was diff-icul:t to dr w in southwestern Vir -inia . Hubba.rd and Gronei s had 

located the boundary at t e b,. se of an 18 inch bed. or r ssive non- f ossilif erous, 

blocky bluish- gray l ime tone which was found forty feet below the fir t ot the 

gray, coarsely cr,stalline limestone of undoubted Trenton age. I n t hi a e a e 

the boundary w-s 100 feet bove t he red calcareous mud.rock tac.ies ( k>cca.si n ) . 

ay, a.s we have seen, placed the bounda ry imllediately bove the . ,occa.sin facies 
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, oonsid red t tte tran , ti al bed , to be rti .,,,bur , , .e. lower rlart1 ;, .bur 

or Trenton) . These \r ,ns t · on be , were c led he :mg ~le ton t o · ·lat n by 

we ,na,ve n<l>t·ed ov•. The Ch~ ersburg w consi eM · of l ck River • U~ ing 
'1. o 7 

the bent,onite bed s -rt of hie correlat.ion t e curi :to - l imesto e bed., 

which wa per istent, over ,. ide e M cle er bed by i :thew-a i n a ' - ~ t on to 

I :osenkran. , it was concluded by Rosenk:r J t h t tour r- cies o . 

st rat a ere 1 ti ct. in 30 ithlftt t . r Vir ini • He r -cogni - e " ~ gr , ng tr,om, 

•st to , a.st the Lowville limestone tacies , the r~ .oee sin m.udrock f&cie .. , 

lb e _t one faeies o "- the l n i 1
" ur$, fe~ on . ot th t 11 these o .. tions 

-Z D<( 
were cerr •ide-r-e et lack ,. · ver age . 'Te t.he we -~ , the ggl ston eemed to 

oi· t.he t.tatu1i \ ion beds ment ioned above appear ' to be t he bent place to, draw 
(,,, (J '1 

\be· · ek .aver..-Trento · boundary in soutl'iwe.st. .:.rn Virginia. Als-o t n 1936 

hel to bet,ter eatablieb the spe-ci '1e .antonite bed:s . area to ar ea. -r..' 0 

In l 9)6 Coo-per i n i cussing the geology ~t the ! uion area in -ir . nia 

llefont.e 

lir &&tone ot t be eekmantown ~roup wa mi . i 1n the · .ari.on are. a.. the r -e _ lt 



6.3 

ton lou.nt. Grou;, h Ot osee r . tion ov rl ::t .· he .\t h ns 
~•I 1.1-,_ 

1n thi s · ea . • he lithology ot the tos v rie:., g atly in the 1-·a.r-ion are • 

e · oce i n was re ognize as hallow 4 r r~ci · oft e Lo' lle limestone 

.md was a r cie or . tion o t.he l ck · ver Group . · ncont or .. ty 

appear1;r bet een the '"'.art ins urg f o nation eon ining the ... r ent on, ,. n , an 

Hq svil 
-1-1~ 

Groups an t e under lying Moc .a in . hi atus at the e·1 0 1 the ~· 

ur deposition cut ou . he Oswego sandst ne a t h to o the Ordovici n and 

he .. i re Si l i Sy tei includi ng i t basal Juniata. fort at ·.on. '!'his great 

hiatus s ee1ns r est ricted to the Varion area 
1,1 '1 

s t west r n Vir ini . 

l I hi discu sion of the s tratigr phy of th 

not of .(i(le oecurr~nc i rt 

A J ·ount n a.rea in south-

.:item 'irgi ui n. . a e s does no di id.e t he eds .of Bee anto ·n a a of 

the anadian cyste1 i n this re . . ver Gro p of t e rd vician 

on 'no:.t he Lurfre sboro, . os e , and noir • :r-e • A 

large hi· t :t t h e nd of St nes Ri v r · ,e b . h sence of 

all the formations ot the lount. Group but t he to ost t osee formation . The 

~.oc asin orma ion occupied 1.,.c River t.ime in t e . ountai n area . A 

hi a.tu at t he en o t he f1art i rwburg formation cut out the swego o ation . 

·rhe Ju.niat a oc ·urred 1n place at t 1e bott 

1-15-
considered Riehmondi • i n age . 

of the '1i l urian . The Juniat . as 

In ab tract · • • • Cooper not ed that th ur1co.nformity bet een the 

an ian an O ovioian 5yste (as ef ined by Ulrich) i n Pulas i County , 

Vir · · nia, as of short durat on b t ha 

the :thens whi eh was over · n by h Ch 

r e ef o much as 400 f eet while 

rs ur format i on i n t he same genei-

r ef!,ion showed no neon! rmity but he both t.he tosee . Lowville formations 

.-z._ / (o 
missing . rte ief co clu Cooper i s no cl e to t he t ime interval 1 ol'Ved . 

By 19.39 the Virginia eologi·c Sl,lrvey aband ned Ulrich ' - nornencla:t.ure on 



adopted t h t system used by t he United St ates ' ologic Survey. T, : s me nt 

that r i ch's anadian Sy-stem of ee anto m ge b c e the base of -the Ordo

vician and th t the Juni t a- Sequa · c e to . tion c i der ed at the bas e or the 

Silurian by 01r i ch and utt becam, t e top of t e ovi in. Thi c n~ in 

rouping is evidenced in • • Bat repor-t on the eoloe,3 of th · Powell Valley 

i n Lee County, Vir ni . In this re?Qrt (19 9) the b ds ot eekrrianto· n _ e 

we~ not dirt e ut fossils recovered 1 dicated that beds of ot h B llef'onte 
'1.11 

and n t tany time wer-e present in the area . No evi e ce for aJ r osion uncon-

formity was present at t.he b· se f t e she in this • rea end. Ba"te ug ests 

that Ulrich m be wron in assi in t he St . Peter s andst one • s occu rin 

bef ore the hazy ( .osheiK.-Lenoir) in t he , ssissip i V · ley. '!'he Moshe' and 
l.-1~ 

Lenoir ~ere conformable . ln the Po ,el l Valley- a.re the who-1 Blount Group 

of u pe:r l,,ha.zy age was 1 , cld. . d the. Lenoir was overlai by the Lo't, i l 

11 e toe . Bentorit occur~ i the ~owville f orroat i o nnd. t wo eeti ns Oi it 
"1.l'i 

were described n l 'b Bates• . The Cha·· ers · ur · l h1ch overl y t s iWVille 

w s os nt here and the renton overla1 the 
-i 'L, 0 

owville lie t one. 

Bat e d.oubted t he value of !:to e ' (192)) divi ion of the Trent.on into 

two formations in this area s ince the format i on a l tholo ita l uni o f rom 

top to botto • T e t¼.r t !lsburg tn south-we t ern Virginia wa• divi. ed i nto the 

Trenton li .e ston (, 1 t base an t he cee{vil · e •·h l of . 1 · e ~a;ys-

ville ge. his.tu n wh ch t he ., ego san · tone w s l ckin ~ w- noted b -

tween the Reet111e sh an- Sequatchi e (Juni t in the north) f r at o in 

the Powell V'"'lley .. 'l'he Sequatc ie was reeognizo s the r ine r ~ci s f the 

Juni t . 
-,,.1..1 

f o :atio • 

R. S. 1':dnnmd!ion descr bed thin ri e akinp,: s and.,.to · n · re eri ck 

Co • ty, "ir ni , Which fo . low r dge • Such a b rove o 

to be good st ,ra.t igraph c mar · er nd a help in inter pretation of tru t ur l 
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p~ t of he ~ 

horie ns was 

fi ver Lo · ,.: 11 
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·cribe . f1 q, ve 
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t e 
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the 1the e lime .tone in this area.. s usual ot southwestern Vir ,.in ~ the 

Bu.ff lo River bed w ieb o nut occur in the .. alaehi an re .foa (see "1tnamed 

epoch · l ricb; Tab · 1;). he ero ion here ls thoug.h't, to h·.v e~use~ the 

11 tany. the Hol t n w . epoaited in its thicl(eflt seq,uence in such a deeply 

ero. · basin.. l\ ros tr ti phieally until it ha 

bet e-en the 

b"' e of the thens. due t0 · be occurrence o a tr,encb. carved duri the Lenoir-

Con equent y the tne.ns w·a , w.~\shff by marine eur· .,,nts oft" aorne areas in order 
1..-"Ll -

to ·· 11 th . trench . ln Russell ,County, Vir ,~nia, i ·oe fi•uFffteesbero was pres.ent 

but the .t,h.e.ns.- /hitesbur : and 't .he , . baml.ltrs urg lliae t ooe were not present':" 
2 

'6 

in Vir - bt • f · b·: aba done • the s,yst.en. o~ nomencl: t ure us.ed 1 tflr'ich an 

which. be h us~d in hb m.hort. ·• cription ·,t ;onnations tor ·be ~eclogic map 

the· · orleian was c i d ~re . part ot h l :te• C 

of lrieh wh ha defined th.ts f • tion in Alaba .. , 

ri . . or -t:,he 1 -te · - rl"'ian 
1, -z., 1 

191 · . It wa pl Ced 

provisio lq in the o iei ·n on the basi$ of paleontolo~ioal. tu"' i by 
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Josi 
1,.3 0 

' i :i e and G. , • Cooper . · utt of t he f orrnatit ns i nt u es 

f ossil l ist , chRr nct • , co r la: i ons h4 ckness f ro , area. o a r e · . e 

Che is a r athex· pure l · iei:rt.o e th nte:rc at d b s o:t o e r lees 

magne ian · ,.est one in Vir , ia . _ ts thickne ., va ie f eet . 

ossil i i cat th rel, tion f the h .pult opec to he , .. on henoe f · at 

i n e _ sylv a e ' 'r i bes Hill l ir, GtonE! at. t ~ n 

in ew Yor 'hile h · vid •nc coul.:l b u ed i n s p ort of ·. pr-e- to ehenge 

ge for tt e hepultepec . ln northern Vi r t:inia t 
1. 3 I 

C ep lt pe if present -· 3 

very t h 1 and merges i ith t ! e ~ toneha "e . The r oup wa$ a risi dered 

-y Bu ts . a. w' s not 

ha r eco&niz "'- ossil ,;one.,, in 

in o Bellefon-!, • nrl itt · oy t ough 

been notgd a ove r ot, o p$r who not only mappe the ,1u · ny arid Bell e-

fort, 

gles 

o.rn1 t i tms bu~ e g ize '.i hto . em l' o tho i t t or :uat 1, t 

r st.one t ,e D n er dolo J.l . The cr ut o e ( lo- er an l ee -

o.sp r a (upper zon s arc reco i z~ i t. ,e ee' " t own ru ut t. not 

o e pl aces t he .er ·ee '-tma t )lf1 cont · i ns a ve 7 co~ p ~ct lime.,t m1e .ch vecy 

ch ch ov ... rli s the 'c ~va t o n ... n pl ce . 

i n · ich tii t any o.nd lle"o te i n P nn lvania 

i r co iz 0 he c ar cterist 'c i'o i . of 

tes ~ i nis occur. iJ irt;i n r.. eek ,,,.,.n ow G OU . 
-Z.31..---

ur al ae uence . tt :,i 

• i n~s t ··o aci es he · urr ee oro . ener J..y t.o t e nort east 0 . 1; i ch 

.. ... t 1.ur ,O • .... .... ' . · . e-

sto 0 i C Clair f ci s , 

·1 ir acics i. OU d ' i c. a et ero ,, 

hrJ.~ , r 'mot tle ar ll eo1 s olom e, r 

• gnes n li ,es e . o s: s i n t e ,. rfree boro co sal 
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me er o he 'h,. y C , C i p ery lit en w 

i s cu s ~ th 

he i ent .i t.y o ' th.e 

i n r x: 

~ ir is 

l 

or: s.;.ti 
1,. 3 Co 

no i 

ar i 

plac 

he 

a o r ... 

-z. 3 </ 
e g ven . T e 

everywhe i uence n 

l ey .. os e is l es re&rula 
-z..a.r 

· den ly due t o 

us 1 p r - osi i na c di ions . inc on n 

w r not rec ghiz r i . · co r 'ti upper haz , i .e. 

V r s pos ated bet\ een t over . y· 

oup being c ti.llu t he Bl r viously 

ro in th c 'n<ias 

ces . n no oqli ne e h 

in 

h l e o , •• i t 

ce t he ~osee overlay i ahowin . hi us 

i h any ar o ~ t h zy i Now York · 

Ulric ' s study bet~e n the Ch zy an 

s e ion . ho h .ssh 

Te olston -:ii not 

o th lomt was 

~Ck Ri v l OU. 0 

a ha 'ng a l ck 

t br e s ha conchoi al r actur , and a 

sh l f ies . ese t acies . In a d ;ition ... s· n st n 

i n thi unu ual e turo wa the 

occurre c of a con · or t , vi ont l oone, ~it i n he t 1e s 

ly f r ed by a river 1'th a C ... Fi Cc st e , 

t or r 1 t l.<l 

the t ieJ: t 
'2,.¢i 

e re 

I t 

o e n o t ,ti i t h s tt b l i ved 

c t 1 ck in pl ace but it ~inne t o t he 

h llico an ato 1 'hi c • ccia,~ bet we n e thens nd : t s ee 

ze i ri V .r ·.ini nd a :tu w s t ul te 

l'h to ·e f l o e,dt.l i n Vir r.i • 
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e p· 1 V .J. .nd. 

in 

3 

t .. h1s 

le is c · 1 - th 

d t e 

o taot 



bet ee J; th t. ~ 1 " ~t•y ·} -e 1 
· f e t .. but .oc:. th~ co l"' ct s i 

pos 

an 

I,. 'I 't 
r u ·t, o · set"" of tt rr, h a sf..~ · ne!i s , ee Jr· . ( _ h r g a R cM4 i 

. ) 

A compa:r -. son ot Ordovician foma~ions th t dr op out on 
t. i eas _ ..nd ·· -a 1 .ks J.. t . Mas .;, t ... r ay c .i- ~ in 
n:a.Jthex-n Virginia suggests the tollQWinq f a-0ts or inte~nc-e:eu 

!:ll} , he .P t,t,q..ip .i.O. o .. eek , _nt "'k i. th· nn r P;.d 
\he 1;$elle-fonte equivalent i thicittJr t ,o t.he e.ast 1 {b ) the 
,_J,t ne~ :.iv r ·me~')ton~ ~os: nd 1 .. enoi ) !Bhc ,. e t,e• 
va.:ri~t1on-s "n t lt t -ckness t -o the e&.&t; (c) lirP..estone of At.hen& 
lit l ogy ,;,. "' nt to -he, ;es. bt:t t. -= - ·~or · aut.1-
geeted b:r ~- tew toasi le , 'lr,ay be :repretetlted in the basal 
ar"' o ~ tt1; 'hru~be -fu .U', l' l i Le.at..;;ines; •:i . -he :n -ft,\ • rs · ur 

limestone s t hi tirter to the eatt J ( •) t:lte Oswegf> ~nd Jun.iata 
torn~ ~..-ns preB L·. ·t.o t.he w a · ut sent ~ tt1~ l: t ; and 
(t) ·t,h;& Cht,pnl'tepee lhlesto11e is le.rls fosaili erous te the e,. st. 

In a a out.7 (1940) no-t · . t 

Type Lcmoi:r ef Tennessee nodular l i rnest- . e ont _ J.n.-
ing ~-""'1 · te - ·"in ella , : ., Y$ll -- lo ·he. 
Helioot-omd.,, bospira $®t9 (~ rfrnsbortJ , 1n Vir:..,1n1a and 
c .a• , t .a · c . t y <nd eo r<•e gr; :y 1· --rte ... ,, • es; t.11 · 
coarse lJ.uestone bas been called Holston in the m~dian 

l Count7 



C 

s--
n 

lt ij lli?gi n1 bl1t. u o er t: a .. s · ilttr b e 
Holston in most. o! t.be :ren:nessee bel"s· 
gi · a n . ols on.' ~i d: 14,.· ea 0 0. te , · _ire.ct -
H•licot. _ a- Lopboepir tone, e -t,en;;.1.s t hr o_ 
median b.;lts C>f V' r rl '.' _ • o 't -· . .a t ot ~ weas- .® v· F

g1n~ , th:ts ~one carri·es 9n.ino.sJma&rit-es and Itecepti
euli't, .. $ ~ .. d has b<lB.n a -p~ ae S one · v·e·:r; i t. · s o• ,l led 
thens i_n the s ame belt f t-om soutn of Goodwins "'ar:ry t-o 

" orthea.st o! A in Q •. ,\bove • eli cot cr-lia- L p ,-...ant -~ 
Z:Qne,. a nodul.a.r limestone car17· _ ·.ael:urit,es and Gir-
v nella :te ~· fr _, . N·.:, rrow• , V r t;, ' ni a. , t leF-st 
Tho!' - Ml ., Tenneae-ee; it h~s l)eo classed as Lenoir in 

sectio 1s ., •· e,r,e e ,. -rt ' 1.e t be1 ~ show l,a ge 
-s" in t he litholo.f!ic and fal.11\'al record .. 1-'ll 
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Z ne o mat, ns 

Z.one 29 Cwieifonn be a : ~ggl s on 

Zone 2 
r.one 27 
Zone 26 

Zone 25 
Zone 24 
Zone 2J 
Zone 22 

Zone 21 
Zo e 20 

Zone 19 
Zone l 
Zon e 17 
Zone 16 

Zone 15 
Zor.e 14 

Zone 13 
Zone 12 

Zone ll 
2'.one 10 

Zone 9 
Z ne 8 
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Zone 6 

Zone 5 

ne 4 

Zone 3 
Zone 2 
Zone l 

rt d , iltsto, ct 

f ed. mudrock 
Rd r le 

amarocladia. beds 
C to hr s b s 
Fourth c a.l.ci.lutyt 
Up er 1 "iu, t e • 1. I" 

·ed mudrock tongue 

t() e 

row and to e t n e 

8utf shale 
hi core-gr ined 1 estone 

aeceptaculit e Diconat r i ctu$ beds 
Stromatoc8rium ru. s 

'fhir calci utyt,e 
I "~ l · n t t one 

Cross- be<.tded lim•s~one 
Cb m t opor 'bed 

: 

t 

t 

I 

.. • 
1 urkes ,arden 

. 
• 

t ·1(.)COa in orm.ation 
: 

i 

: 1.itt r 1, e t one . 
•· 

owen f o • · tion 

: Wat-c.e 1 f o 
: 

't,ion 

. . 
f 

: G,r atton limestone 

t . . 
imestone : 

en.bolt l ,est.one __________________ , ____________ : 
Opikina 
C Ae-

econd 
Lop OS 

beds 
ned ll 1e•to 

calcilutyte 
r b e 

( Sbar . on ale li 1.estone . . 
: 
: Pe~ry limest one 

. . 

: -----------------------------
idulites beds 
i:rst co r e- ai e 1. , est e : Cli!fi ld f r m tion _______________ ,_. ____________ : 

Sow•rbyites beds incolns ire lin:es .one 

first calsilutyte : Five O s limest ne t 

-----------------------------· 
Blocky chert 

h- ~ a ·h·• 
Basal clast.ica 

: l nc f'o:-d ember 
: . .. : 

t 
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a clrab-- gra7 argillaceous l'imest~n ocours above t.htJ hi heat red: siltittone and 
1,.$0 , 

belc the cuneiform beds. Cooper an routy note• th. t their det..a.tle-d investi-

s~tion showed that ome tu.rm vi ona · tat"ffi& were used for di.ffer -ent beds "'ti1ch 

were litbolo , call7 the s &m.e but; not or the name _,ge . ~eepi ig in mir1d Butts 

(1) Beds which d8 not contain, the tauna of t -be ,1, rtree.s
boro limestone ot C-entrnl ennessee, have been 
referred to that lomatien. 

(2) .SQm,e or the coarse- grainiJd Umest.ones wbieh have 
been celled Holston underlie beds carryi ng the fallna 
cf U:e .~ur-freesbo-ro limestone. 

(J) her o-e .- l ed Jtol s-ton beds overli.e lime t r e c . -
training t os . 11,s w-hiel'l are auwosed to be valid 
guides to tbe Ottcsee and Lollrville . 

(4) Certain fossiu, sueh as 9idulites pyi-iformis, which 
hav-e been oonsid.ere.d. indiea\ive ,of the Ot.t ~ s0e f 0nr~11-
tian h :ve been tound below beds containing the 
-sutfreeeboro tauna. 

(; ) NodulJ:-tr liniestone.tJ , des eribe : by .Butts a-$ 'ty ical 
Ottoeee 'bed , ove.r.U,e ca.lcilu.tyt,es eont .aini. g Tetr -
4.ium c,ellulosum and f<.~r -adium racemo.s , both ot 
which be cons·i-ders va.lJ:4 index !oHils oy the W.itVille . 

( . I n. va.riou p _ t.8 ot zet1ell County, two different 
z-onea o.f calcilutyt have been 1dent1 ied -s t ie Josh
eim. One is 200 to 850 fet,t stratigr _ hie · 7 above 
t he other. 

(7 ) The ienoir limestone o But.t s has been identi!iGd 
largely on the b ,c.:ls. ot' its superposi~ion with respect 
to b~s su po ed to be -osheim1 r · t _l t i:1tt in 'the iden
tific tion o two different zories a Leno r. 

(6) Bed wt·ich are both launal'. y and U.thologic 117 
s · r to part o.f the Athen~ , as reool!9llzed b7 Butts 
in B1 County, h ve been found in uewell C-ount.7 
· n loYer part. of Bllt.ts' }t,tosee. 

(9) }i ata. ,es in identification of ! ormati . s h ve resulted 
from t ho us of lltholo ic cr.iter-i.a and index fossils 
wrd.eb ar,e invalid . 1..s, 



&en.bolt tormaitie-n •011.sisted et zone·e 10---13, e ria.t,'t,on o.t ~ones lJ+ !!.nd lS, 

tbe ··ardell ol zones 16-20, t.· c.e 'ol ert o,f zone6 ao-a._ ,, and the ·. itt,eri o ... wnes 

~ altl.a.rr ·ll "·, X'Q "'ti.t ~. lio uqr1·el1;;,tion 1$ ;att.~ _- -f,ttd. )),~t•e:en t . ese n.•11 defttled 

. . . . . .Cir 
:f'or~tirin:s 3"-~ t.he tfpe e-ction:~ i n ~ w fur 1 • 

and 
!ut\2'/ &diaundson 1194.3) 111 d!scwtd,,ffl\ tb$ atr tigr-aphy t;,:f the. _,'.uthw~f9.tem 

-•.wJ of · alKer ?«>unt ~-· n ·ua~d B\tt;t.;J Ordoviei.01. n•e.nelatur-• Oi hls 1940 p :per~ 

u pe.r t-wo sMd.&\Qt).es. in t h• ~occut~in ! t'lm t.i.:Jn. . "he1 \Htli·we4 tM.s ~-~ ,el' to 

f.ie the eaiae fii t;.be sanristone wbi eh K~it . (l90!n call ed Cl nch .n the · qt; 

;·eori.et ~ mit t (194-l - h1 d1$cuseing tile u · pe:r wiart ~rz.sbur g , 01~tion of 

the Maseanut ten :{ount . -in, 'lr ·~ia, reco-p,ized tour lithol$ --10 divi io s :in 

th• und.orlying ·h.~l>ersburg lbtes\.·(;·ie . the fir . t : ~a i _ - ~ ai-ve impure U.estou 
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th · m • -: d tr: ey ,Sl.tc.ce t . lbt : : . fiOltttH)~st. o - _!l ,_ neh ~owt .... 11, . _ he Pe(1r1 over
-z.. .S- 8 

lies, he ,; tbe 1-.. litJl'~ . The e:n o. :t, · rG:t.t.oo, · ~rtlt' 'ell , Bo~ _ , witt· :n , :ecet!91.t, 

t omaiion .b~ u t},c, tt 1-e · t~ :.uu zon reoogniz.ed el.. where u-t fossil evid. · nee 

h•re indi,c&t~• ~ly tJ · low -r -'reat.on Mu:U t.~ ·· ewer Cooa:ur "' -~ · e ( · ew York 

ectiotui 4esci.-ibe ~ 1Jl<,W) . ·, h·e u per Tr n:ton -f'e.urv1 ap ear to be ·b ent 1ti 



but onl,1 th . low ... r ..,~ ,,,ti e r una 1 · ttp . rtut pr,e · rr r,.,,. :;Jli a.tlain n h atus 
1. ~- 'f 

i .~p. ·rent et see t he !~ay ~~ v ·. "' l e .n.r : un ' a f , _, :lla.t : n · --:tl Jher,e ·t.b e 

1 t 11i:\t 
"1,.. ~ 0 

Coop.er (1944) in diecut:>~.i ·,,·the irw,. ~· ···:r·. 1 liue$t On 

Gile ~~ CG11nt7 t · 1-r <in ·. 

1,..fo-Z... 

. rt o ~ tb .. · ir ·t,, ~-d l~;;r i . ir i · tt , C{1Q er 

· r· ~"'r tt<,n · ere 
-z. 6. I 

to ;"tit1e • 

t h.e optter · i · .e , -~h~t J e, . ,, n - k"&! _.,,nt •ow ·wet· · n t ··et.,.rm!.n d. ~ -· t . · field 
-i. b 3 

t.hi .. o tt' t -em eover•d t h~• tonr :t.ione. 1'be 1 £field Group"'" ~:v1dentl,y 

Cooper and. Prouty · {1943)) waa elevated. t ·. 

-ib~ 
.~l llel' t~mation. lifhe ·r<nox;tt ·~ · div, ded i 

.mfi (- n~ 3, 

un ·.:er th 

1 f1', e , , --n,i"' mer./b· -r,. i:q 
-z.,6S-

,1ink ~el.Ji t e T e nd 

i 
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« 
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, a f _ 
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zewell County , ir . n i"' 

Butt 1,40 : Cooper 

r,ggl ii-ton : 
:Prout l 194~ 

:kOccaein a 
:muiroc : ! ~ i t ac1ee : 

::: 9} : Lowville : 
Fr u rll . estone: 
.§ 8 : facie3 : 

Wit.ten ti:itt en 

__ : _______ : ____ G_,r_~_t_t_◊_n __ :Gratton 
. . 

: 

!B rk s 
: ~ :Gardon : 
: o :Shannon- : eni;olt 
: j t ale : 

·• . 
: :Pee.cy 

_ __ :f .... lo .... 1 ... s_t_o_n __ : "' ::,.ffli Cove 
tPe~r;y 
;" nrd Cove 
:Lincoln-: i ';j : Lincoln

~ ;q : shir~ 
: ,.. : Moshei111 t .... : ive 
8 i :~.free -; a : 

: t ·r-e 

~ ;! : bore : :8lac 

s:Five a.ks 
: Ehr y 

ord:Bl ck::t'ord 

: Vicinity of na o C t y, 
l ountz 

t . . 
: -"-i egle~:- ~-:-'!l t tln 

: Moccasin ; 
: : . drcck : Mo •c s n 
1 : f aciee : : ! ~ : Lo 1vill El : 
1 ,--1 -~ • llmeet.one: it.ten 

'" !Ill . . . : t g : r cies 
: j o :· bcca in : 
: ; faeieo -----------. tt,en . 
: ' : § : · to11ee 
r o I Rol ton 

: 'antell .. B • 1bolt . 
: ftock · e11 

: __ : :-
: .Lenoir : Lincoln hire 

. urfrees-: ray 
boro : Tumbez . . 

: 

Co er Creek 
~ ··co~ t County 
: ooper 1945 

: 
: oec ain 

: owen 
: ~a.l'dell 
: Benbolt. 
: Roel< ell 
: . Lincoln.shire • . ve Oaks . 
: lway . Bl ckfe rd . 
• . 
: 
: 
: 

Huffman 1945 e cribe, the s t.r,-.ti phy i n Lee ou:nty, 11ir . ·ni • 

. as ne b 1ore Cooper art rout.y .19,4J) publ1ehed. their new 

n01nenel ture o t 

ions to rec-ogn.12: he na,'lHJ is ein ch.all nged. Ii · · ,gg.l st.o a?'ld r{-ocea.sin. 

re evi ently equ v ent ·o bos fo t.'l i on a s us by ao vr routy • 

to zone v1' h he e 18 t. . ur sv · le 

format. io 1 . he upµer one wa · 

erys " line im.est on.e i ct co S .,er-by-ell.a u vi.11-nllia, Oi north is 

pectinella , d 

southwestern 'ir ini not 'e i ned under tl is name . The rmit, ·e f 

tion overlies t.h 'urd vill na comii t o thr e be s . 

order i nuites b cont. i ing .., inuites cancell t , a r · lL'fne.stc-.ne cont ain-



tng 

even-b di.le , ~uss ·_ - "'e1., u_-

1,-1{l 
tu .Y 0£ t e .ca ·+ -C ' nnon., ' 

Hu: m at1 deaer-. es ive en _1.,i-

Crypto, r 

belo. 

·s zon 

Lowville as used y ,. tt. (1 

-i,.13 

was belined. 

be 

in 
ilv 

8 OU \r ~ , 

p·•_p r- 0:1 the ·rent " ~-r(fup bich ·nclu· e roe - . o :re _.., -
a\-\ duded 

wo .. k w ·• ••n L,- a eo. lll\ ~ .. n o_..,. lf10 re t/ oo , xty 

i n "e -

_ eri bel on 

1o 

ot 

. . r, -- etively . 



Ci.nci.nnatian . . 
: 
: . Trenton ,; 

: . . 
• . 
: 

Mohavki n : 
: 
: 
; 

1 

J 

: 
: 

. .. 

. . 
Clouceat er 
Collb1~000. 
Cobo r g 

.f-h rm.an Fall 

: Hull 
t Rockl nd . . 
. . 
1 Cba:wnont 
: t o·ville 
: P elia 

v- 7 'j 
TABLE 20 

.i lier 
al.lowell 

Cenmark 

: S.CJ,Mi!'Je 
: ~el by . .. 

Chasy~ sectio1 s L.., Vi r gtJlia i& belie·ved by · a y to Ii.I ,.,.uc i:r.ot-e oompl ' e• 

th.an th t in i\!e1,- York but correl at ion is , on:e-wlu t. dif fi cult . Table 21 ~now 

the cor:rel t ion J: • enns lvania end Ne , Y ,r k ;fo :t o s o th M11J 4 le Ordo

vi cian. 

nt to the Hatter ~nd Loys urg 

82 

f f erm ylvani ~bls 21 , ay .1942 st at ., hat t l1e ; · a lm.on: &nd Lower 

on e e u.iva.lent t o t 1e -... bwrl'.ier flbur in C€n r a. Vir inia . 
-z. 7~-

a. -~ . t.., OO r 194 ) discusse all the revious u a es of t he t er :·to 8\3 

12iv"'r ro p. ·e oted th t "l h i n 19.39 ba.ndon'il hi s previou~ 

tion o · t he St ones i ver Jrou 

e evi ' ntl droppe.. . t e n 

Ulri c . t hought it ·~? ill ~hazy in ~ge but 
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0 r 1syl a.I a L e Co . , Vh•glnia 
C : • • 
: : . . 

Cinctnnatian . C eedevi l l e : . 
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