Honors Thesis
Geology 295~6

DEVELOPMENT OF THE NOMENCLATURE OF ORDOVICIAN

STRATIGRAPHY IN VIRGINIA.

Hay 1952

S 1 uwt

/~l brar 3 '(-:9/{-"',}/‘



OUTLINE

Preface
Early Work

Haclure (1809)
Wernerian Jystem

W. b. Bogers (1935-42)

¥urchison (1837)

1850-1890

Overall Nomenclature
do U, Dana (18&)
Pennsylvania Nomenclature (1859)
Tennessee Nomenclature
J. J. Safford (1869)
Virginia Homenclature
J. L. Campbell ~ central Virginia (1879)
Jd. J. Stevenson (1881) southwesiern Virginia
C. . Boyd (1882) southwestern Virginia

1890~1900 -~ Geologlic Folios

Harpers ferry (1894)

Steunton (1894)

Bstillville (1494)

Pocahontas (1896)

Frankliin (1896,

Tazewell (1897)

Bristol (1899) Lal

1900-1911 - Subdivision and discussion of older units

Safford's Ctones Alver Group (1869; 1900)
Shenandoab livestone
C. 8. Prosser (1900)
T. L. watson (1905)
Central Virginla
He D. Campbell (1905)
sppalachian Valley stratigraphy
R. 8. Bacsler (1905)
F. E, Baymond (1905)
R. S5, Bassler (1907; 1909)
8. C. Ulriech (1911)
Barrier concept and tilting of basins)correlation
of forpations over sastern Horth America



1911~1930 - The lull before the storn

S. L. Powell (1914)
G. W, Stose (1922)
C. Butts (1928)

e W, Giles (1927)
B, G, Ulrieb (1930)

1931-1940 - Summing uwp and hinls of things to come

Hoznoke ares

H, P, Woodward (1932)
Appalachian Valley Stratigraphy

C. Butts (1933; 1940
Giles County

A. 4, L. Mathews (1934)
Bentonite correlstions

H. A. Nelson (1926)

he W, Glles (1927)

H. P, Woodward (1932)

. R. R. Hoseucrans (1933; 1936)

G. ¥, Kay (1935)
Yarion area
Big 4 Mountain area

R. L. Bates (1936)

19411952 - The storm breaks

Redefinition ol lower Urdovieian stratigraphy

B, H., Cooper and C., E. Prouty (1943)

B, ¥, Cooper (1945)

C. G. Huffman (1945)

G. ¥. Kay (1937)

B. N. Cooper (1945)

C. 5. Frouty (1948)

B. K. Cooper and G. A. Cooper (1946)

G. ¥, Ksy {(1948)

Re B, Heuman (1951)

Pledmont Ordovician
H. H. Darton (1892)
T. L. ¥atson and 5, L. Powell (1911)
Stese and Stose (1948)

Sumgnary

List of Homenclature

Flates

Footnotes
Bibliography



PREFACE

This paper is & bare outiine of the development of the Urdovician
nomenclature in Virginia. The emphasis has been orn the nosenclature as such
and paleontologic relations which are so importent teo the stratisrapher have
only received passing mention., The Ordovieian nomenclature has had 3 long
history in Virginia and new develorments are continually made, The =ajor
development over the yosars has been to divide the larger formstional units
into smaller ones ss palsortology and more detailed fleld work have allowed
it. with inecreasi zly detailed work has come better correlations over
regionsl areas, Virgzinis h&a‘devalepad 28 # key apol in the overall picture
of the relation of the New York type scctions to the long defined Tenncssee
formastions., This paper has been liberally footnote! and numerous papers
are listed in the bibliography to which one may go for the original sources
of the stratigraphic nomenclature listed herein., This paper is offered
in the hops that it will prove useful for a fuller study of the development
of the Urdovieian nomenclature in Virginie which will make use of the paleon-

tologic literature on the subject.



In 1809 Williamx Maclure (1763-1840) read 2 paper before the imerican
Philosophical Society in which he described some of the geology of the sastern
United States, Many references are made to Virginia and the onss with which
this paper is concerned are his comments about rocks in Wythe County and along
the New River in Virginia as being Transition rocks. This is probably the
first attempt to define the rocks of the Appalachian Valley in Virglinia,

Maelure was using the wernerian stratigraphic system, developed by the Cerman
geologist Werner (1750-1817) which consisted of the following elassification in
descending order.

Alluvial rocks

Flétz or Secondary rocks

Transition rocks

Privary rocks
The Transition rocks in the eastern United States consisted of limestones,
traprocks, graywackes, flinty slates and gypsum which Maclure had correlated in
a general way from New York to the Southern States. The Wernerian classification
and Maclure's work are only of historic interest today but Maclure's interest
opened the way for ot.hora.l

The next piece of geologic work concerning the Great Valley in Virginia was
done by villiam Barton Rogers (1804~1882) who spent the years 1835-42 as geolo-
gist for the State of Virginia., His principle job was to find rocke and minerals
of economic importance., His Geology of the Virginias published posthusmeously in
1884 was primarily a series of notes on the economic possibilities of the rocks
in Virginia, Rogers, however, wrote a section of one of his geologic reports
on the formations in the Appalachian Valley in Virginia. HNo names were given to
the divisions into whiech he divided the Appalachian Valley rocks. Rogers gave
his formational divisions numbers and his divisions of Virginia formations



remained as a standard naming of Appalachian rocks in Virginis until the United
States Geologieal Survey begen publishing its gecloglc folios on parts of the
Apvalachian Valley and Ridge in Virginis in the elighteen nineties,

Rogers No. 1 formation consists of what is now the Cambrian of the /ippala-
chian Valley in Virginia, His No. II and No. 1II correcponded to what is now
the Ordovieian in the Appalachian Valley in Virginia. On his No. II Rogers
writes the followlng:

The second member of our series, is the valley limestone with

its associated slaty and siliceous bands . . . Varying in

colour from the deepest blue, approaching black, to a light

grey, and sometimes an almost pure white, presenting every

modification of texture from the uniform and compact grain

of a marble susceptible of the highest polish, Lo the soft,

slaty, or harsh arenaceocus structure, and exhibiting a compo-

sition equally diversified, varying from ithe pure ealcareous

spar, to the siliceous, the alumincus, and the magnesian

limestone, it is obvious, thzt no one general description will

be zpplicable to its numerous medilications,l-
No. II is in general referred teo as the %valley limestone” by Rogers and he
gives the composition by weight and a deseription of a number of specimens of
this limestone. Hogers did not define any smaller units within this formation
or 1ist such units in any sequence although he recognized that suech units
existed over a wide area. Vhile Rogers is hazy on the sequence of beds in his
formations he lists for industrial purposes two beds of Wo. II with a high
lime contcnt? One is a dark blue limestone with a {ine grain and smooth frac-
ture and the other is a dun-colored limestone of & very close grain, semi-
conchoidal and somewhat rounded fruturc.‘l In addition Rogers lists six bands
of marble (limestone) within this formation because the various limestone
colors were in demand for decorative purposes. In only one case are we given a

clue as to its sequence in No, IJ. A gray marble is said to lay very close to
the bottom of the formation. A band of magnesian limestone is noted which



probably corresponds to the Beeimantown dolomite of today.’ On s map showing a
geologic cross-section {rom Waynesbore to Staunton, Virginis, Rogers has noted
the following sequence of rocks without regard to faulis. Limestone, shale and
then eight beds of alternating siliceous limesiones and shales and nine beds of
alternating limestones and sandstones are noted as occmrr.’mg.é The fossils in

No. II of Rogers is described by him as follows:

Organic remains, though not in general sbundant in the valley
limestone, may be discovered sparsely distributed in many of
the beds of which it is composed, and are found in particulsr
layers or bands in the greatest profusion. It would appear
that they beconme more numercus ss we approach the upper limit
of the limestone, wheres it adjoins the third or next superior
mesber of our series. In these poesitions Lthe rock is fre-
guently crowded wiih impressions and remains of Encrinites,
Spirifers, Prodiuctas, Terebrantulas, Orthoceratites, etc. 1In
some of the slabty bands, and in the cherly beds so largely
intersiratified with the limestone of the valley, Goniatites,
Ammonites, znd other remains, ar¢ by no means unfreguent, and
when found are generally in a beautiful staste of preservation.?

No., 111 is described by Rogers as follows:

This member of the series consists of slates and slaty sand-
stones, or various shades of bluish black, lead colour, and
yellowish brown, the dark vsrieties in general predominating.
Their structure is laminated and fissile, not unfrecuently
evineing the presence of & small quantity of mics. ihen
weatherad they in most cases assume 2 yellowish or dingy brown
appearance. Usually, this slate is deveid of carbonate eof
lime, though bands are oceasionally met with, contalning organ-
i¢ impressions, and of a composition more or less calcareous.y

This is the only description given by Hogers of Ne, III., It probably
corresponde Lo the Martinsburg shale of today's nomenclsure., HRogers lists a
mumber of mountains and ridges in which the formations present are listed but
no further description of the rocks is giun? On the geologic map of Virginia

published in 1884 to accompany The Geclogy of the Virginias by Rogers the



Appalachian Valley is shown to be whelly of Formations I - III execept where the
sandstones of older formations cap a few of the Valley ri&gssl.o A 1list of
fossils from parts of 'logers' mamuscript notebooks published by Jed Hotchkiss in
The Virginias suggests that Rogers recognized subdivisions of his formations
which he never formally deseribed.” Elsewhere Hogers' nofflebooks are quoted as
saying that Mo, II is a carbonate of lime 10,000 feet thigk of whieh the upper
part is a very pure carbonate of lime. Chert or hornstone appears in this forma-
tion more in the southwest than in the northeast parts of the state. No. III is
a slste 1500 feet thick in the northeast but less in the southwsst., Ne. III is
very calcareous in the scuthwest and beds of linmestone are separated by fissile
calcarsous alate.|

It was early reccgnized that suiting and folding had complicated the strati-
graphy of the Appalachian Valley in Virgsinia‘gut the process of unraveling this
was a long slow one., It was late in the ninsteenth century before detailed work
was done on this problem in Virginia., Togers' nomenclature continued to be used
especially in central Virginia, 4is late as 1899 Hogers' formations were shown
side by side with newer systems of clsssilicstion in the Menterey Folic published
by the United States Geologic Survey. [Remarkably little work was done on Virginia
stratigraphy from the Lime of Hogers last report in 1842 until the eighteen
eighties. Howsver, work was being done elsewhere which wzs to influence Virginia
stratigraphy.

In England Hoderick Impey Murchison published a book in 1237 on the formations
beneath the Old Red Jandstone, which,beflore Marchison, was the lowest series of
rocks that the geclogists of England had interpreted. He called this system of
rocks the Silurian and the lowest members of this system represent what is today
called the Ordovieian pcriod."r The S8ilurian beds showed a distinet fossil fauna
composed largely of irilobites. The English nanes for geologic periods but not



for geologic epochs was adopted in this country and type localities were des-
eribed here and have been constantly re-defined and revised to the present day.
The type locality for what is new called the Urdovician strata in this country
was in New York State. A group of very capable geclogists working for the New
York Geological Survey between 1836 and 1842 defined the type sections for what
wag then called the Lower Silurian or Cambro-Silurian., Vanuxem, whose grouping
is typical, placed the Potsdam sandstone which is now called Cambrizn in a
group which the New York State geologists called the Champlainian Division of

the New York System, In todays terms all the rocks between

Ontarie Medina sandstone
Division Cray sandstone of QOswego
Hew York Hudson River group
System Ulica slate
Champlain Trenton limestone

Hvision Slack dver limestone
Caleiferous sandstone
Fotsdam sandstone

15
TABLE 1

the Potsdam sandstone and the Medina sandstone belong to the Ordovician peried,

Between 1851 and 1900 James M, Safford wrote by himself or with J. B.
Killebrew five major papers or books relating to the geclogy and nomenclature
of the rocks in Tennessee, Safford's 1869 grouping is compared below with that
of J. D. Dana (see Table 2). His other papers will Le discussed elsewhere,

2¢. Knox or ¥noxville
2¢''' Knox dolomite

l
Safford 1869 the : Dena 1865 7
s
Upper . 5a. Clinch Mountain z Upper : Niagara
Silurian sandstone (Medina): Silurian :
Lower t 4o Nashville or Nash Hudson
S4lurian : 3, Trenton or Lebanon Lover Trenton
: 2. Polsdam
:
H

H
:

Potsdam 3 Silurian
:
H

€0 5% se s 0

TABLE 2



Dana in the 1865 edition of his text had made the time division: shown
above, His Hudson epoch included the Hudson fHiver group and the Uticz slate of
Vamnuxem and his Treanton included the Trenmton, Slack [iver and Caleiferous forma-
tions of Vanuxem, 3Safford's Knox dolomite overlapped into the Urdovieian peried
from the Cambrian period as the terms are now used by the United Stetes Ceolegical
Survey. Safford called the ‘nox delomite a2 "massive formation of calecareous
strata . . . the formation of many ridges and valleya."l ’Sa.trord gave a section
of this formation between Webb's Ridge and inoxville as follows:

(2) Limestone and Dolomite, mostly tlue, but some of the
upper strata dark gray and sparry; the blue is partly
compact and partly oolitic; the lower part is inter-
stratified with shale, thus running intc the shale
division below; fossiliferous; entire thickness 650 fest
(b) Dolomite, mostly dark gray and sparry, heavy bedded;
contains more or less chert throughout, some of which
approaches sandstone; upper part includes gray dolo-
mite; thickness 1,870 feet
(¢! Chert i Peet
(d) Dolomite and Limestone, mostely light gray sparry
dolomite with more or less chert throughout; upper
part interstratified with blue layers which are
fossiliferous; thickness/9 980 feet
In the uppermost beds f[ossils were noted by Safford of which three species of
106
gastropods were identified, Above the Knoxville dolomite Safford deseribed a
series of beds belonging to the Trenton and Nashville epochs. In Bast Tennessee
he discussed both these groups together., A section is given below for the
Trenton rocks which wgs taken a few miles northeast of Knoxville near the mouth
of ‘rench Eroad River, ’
(7) Caleareous Shale, with occasionally thin, flaggy limestones
and a few layers of hard, sandy limestone; contains
fossils. This and the shales below are sky-blue,

weathering yellowish gray, or buff. Owing to folds
thickness uncertain, say in feet 4007 feet



(6) ned Marble, fossiliferous, varisgated, mostly red marble, .
with gray and greenish layers; folded and thickness
doubtful, say 3007 feet

(5) Calcareous Shale, with more or less f{laggy, [lossiliferous
lipestone; thicknese doubtful, ss above, say 5007 fest

{4) Iron-limestone, a hard, sandy, very ferruginous lime-
stone, weathering to z poreus, dark brown, sandy
skelston; fossiliferous . . . Thickness from 200 to 250 feet.
(3) Calcareous Shale containing interstratified beds of
iron-limestones, (The division zbove (i) might be
ineluded in this, as Lthe upper mesber,) 00 fest

(2) Hed and Cray Marble, coralline, grayish white, and
variegated 380 feet

(1) Blue Limestone, argillaceous, Fessiliferous; contains
Maclures magns and is followed below by rocks of the
Enox group. | 500 fest

Fossils wers found in =ll the beds of the Trenton and Nashville formations
and Safford made lists of thes,® The Maclurea magna bed was very prominent and
from the fossil record in it Safford felt that this bed was the equivalent of the
Chazy (Csleiferous) and Black liver beds of New "!erkt(:;u Table 1). The Nashville
series was noted a2s 3 shsle in the southsast becoming mostly limestone in the
northwest where it lay direstly over the Maclures magns bed. A grapbelite sone
was ') very well marked in this Nashville sertes.””

In Pennsylvania in 1859 ¥, B, HGogers and his brother ¥, D. fJogers had nawed
the beds that o, B. “ogers had previously only numbered in his work in Virginia.
Ho, II became the ‘uroral and No, III the Matinal., These names were used to
deseribe the beds ss though they were periods in 2 long day. These names were
inadequate in the fzce of earlier usage snd they were sbandoned although they were
retained in the literature as late ss 1899 for the purposes of comparison with
newer work, A composite chart of the various names used in different areas by

different men is given in Tsble 3.



Eastern Canada : New York : Virginia : Fennsylvania : Tennessee
: $ Rogers 1835-42 : Rogers Bres. : Safford 1869
: $ 3 1859 :
: t s 2 :
Hudson River  :Hudson:Hudson Hiver shales: s 3
and Trenton :River : or Lorraine shales: t t
groups prob-  :group :Utica shales H II1 ¢ Matinal ¢ Nashville
ably wanting ¢ :Trenton H t 3
: sBlack River and s g :
H :Birdseye limestones: 3 :
Quebec group @ tChazy limestone H H ]
H sCaleifercus sand=- @ II ¢ Auroral ¢ Trenton
stone ] H t
Potsdam group : sPotsdam sandstone : I : Primal ¢ Potsdam
-
1
TABLE 3 ‘

In 1880 J. D. Dana used the following time units and correlations with the
Tennessee . nacess

New York Tennessee
s Niagara Medina :
: " T
H : Mson RiV.r H mshﬂlle group
:
:  Utica shale :
: Trenton °
Lower : Trenton : Trenton beds (beds 2-7 as listed
: ¢ Trenton Black River @ on page 7 above)
Silurian °© H Birdseye H
s : Chazy ¢+ "Maglurea limestone® (bed 1 on
: - $ page 7)
' cansdian | Quebee sillery ? Knox shale and dolomite
H H Levis :

¢ Calciferocus

e

Cambrian ! Potsdam

Knox sandstone

14BLE 4 L7



Dana's Luebec group (see Table 4) was poorly defined or sbsent in lew
York but was well defined in Luebec Canada snd Newfoundland, With the above
background we are now ready to see what developments wepre taking place in
Virginia,.

in 1879 J. L. Campbell published & short paper describing the limestones in
Hockbridge County and adjacent portions of fuguste and Botetourt Counties,
Virginia, in the ceniral part of the Great Vall-y.l . The formations deseribed
extended frow the dlue Hidge across the Great Valley to the {irst ridges of the
Valley and Ridge Frovince, J. L. Campbell's divisions were numbered as w. B,
Rogers had used them but Campbell had subdivided two of Hogers groups into
smaller uniis which were recognized over wide areas in central Virginia,
Campbell belter defined the rock groups of Rogers snd compared them with the
rock-time units used by Usna in his Hanueql of Ceology (12657). It will be noted
that Campbell divided Rogers Ho. II and III into three subdivisions (see Table §).
II (2) he describes as "several layers of very siliceous and argiuancms lime-
stones separated from one another by beds of brown bluish and purple shales, and
some soflt smdct.onos."w'l‘bia suggests & similarity to the Elbrook formation of
today (Butis, 1940). Group II (b) "embraces a series of heavy beds of dark
blue limestones with some dark brown and yellow shales intervening. /A large
portion of the limestone is magnesian (dolomitic), and some beds hydraulic.”
This probably corresponds to the Copper Ridge, Conococheague, and Beekmantown
formations of Butts (1933). Group II (¢) "is characterized lithologically
(1) by having the grester part composed of light blue and bluish drab colored
limestones, with yellow shales interstratified, especially among the lower beds;
(2) by one and some times two layers of light colored limestones, and (3) by a

30
remarkable bed of chert near its upper limit." The chert bed was said to vary



in thickness from one to ten feet. This chert bed suggests the lLenoir limestone
of Butts (1940) which is prominent in the Lexington, Virginia, area, The
Natural Dridge of Virginiz is noted teo oceur in the beds of No, II (b) which was
called by Butts (1933) the tonshenge member of the Feekmantown formastion,

Campbell notes considerable variation in WNo. IIT in the Great Valley and
observes that the coralline limestonee, III (2), (Butts Holston, 1933) seems to
occur alrost entirely in Nockbridge County and no farther north than Staunton,
Virginia, The coralline lizestone "has all the appesrance of an old corsl reef
very much disintefgrated, stratified, and subsequently solidified by the infil-
trating of carbonste of lime which has given the mass & erystalline texture, and
converted it into a gray li-osteno.“a‘Tho Lexington limestones are composed of
limestones and limy shales and are very fossiliferous. Campbell equates it with
the Trenton limestone formation of New York, He notes, however, that there is
no marked distinction between this formation and Ne., ITI (c), the House Mountain
shales which he equates with the Hudson River shales in New !crkiz'Thc House
Mountain shales (Martinsburg shales, Butts 1933) sre well exposed on House moun—
tain west of Lexington, Virginia, ©No special fossils are noted for formations
No. II and IXII. The divisions used by Campbell in 1879 are the same as those
used in his book on the Geology and Mineral Resources of the James River Valley
in 1882.°°

From 1281 to 1836 The Virginias: A Mining, Industrial, and Seientific

poblished contamed
Journal ews Uy Jed. Hotchidiss pabetehed reprints of a number of geologic articles

on Virginia especizlly those concerning the geology of mineral deposits. Hotch-

kiss also edited -, B, Hogers The Geolozy of the Virginias which was published

in complete form in 1884. Many articles in The Virginiss were reprintz from
Rogers book and rom geologic journsls which contained articles of interest on

Virginis geology. Some of the articles were original ones from W, B, Rogers



manuscript notebooks. (See footnotes for the uses of such articles in this

paper. )
Dans 1865 ,  Hogers 1837-42 ,  J. L. Campbell 187937
: . Virginis subdivisions
: : :
: Vedina : No. IV +  conglomerate
¢ 4(c) Fudsen River : No. TII : ¢) House Mountain shales
t 4(b) Utica $ : b) Lexington limestones
: 4(a) Trenton t : a) Coralline limestones
Trenton ‘* e .
: 3(c) Chazy t : ¢) cherty limestones
s 3(b) Luebec 3 Ne., II : b) dolomitic limestones
: 3(a) Caleiferous @ : a) hydraulic limestones
3 3 :
: : !
Cambrian : 2(b) Potsdam : No. I s Iron-besring shales
3 : 3
TABLE §

In 1881 C, I, Boyd published a book in which a large number of geologie
sections acrose the counties of southweztern Virginis were drawn. The nomen~
elature of J. J. Dzna rather than that of “. B. Rogers was used in describing
the beds. Boyd was, however, aware of and favorable Loward Rogers contributions
to Virginias geology. DBoyd's major interest was mineral deposits and many of the
rocks which compose todays Ordovician were either deseribed briefly or not at
all by him although they cccur in his structure sections. 3ix structurasl
sections showing formation positions sre of sufiicient detail to be of note in
this paper. In Wythe County the following seclion js given from a cross—-

section of the counhy:3s/

Fedina sandstone 100 feet
OUneida (Oswego?) 180
Birdseye 500
Chazy 2,000
5t. Peter sandstone and slate 380
Caleiferous ophileta (a gastropod) 200
Caleiferous Great Limestone 6,000
Caleiferous slates 1,000

Potsdam 1,500



The Oneida probably refers to the Oswego sandstone (Butts 1933) or perhaps ’
Snaintes She Junleke formubion vhish A eanbioned 48 S R of She SR "
by Butts (1&4‘). The Birdseye is equivalent to the Trenton in New York but it

is hard to tell emactly what is meant by it here. In a eross-section aeross

Smyth County, Boyd wses in descending order the names Cmeida, Hudson, Trenton,

and Caleiferous and notes that a commercial marble lies bebtween the Trerton

and the Hudson.scThc Giles County crosa-section uses the same formstions as in
Smyth County but a fine iron ore is noted near the base of the Trenton. The
Hudson series is 1000 feet thick and the Trenton limestones are 850 feet thick

in Ciles Countyu3jln Bland County the Hudson River group is deseribed as 650

feet thick and the Trenton as 300 fest thieck. The bsse of the Trenteon is divided
from the Upper Caleiferous limestones herec by = "folsphﬁélc flint mcasurt,”'B?
Russell, Tazewell, and Scolt Counties have about the same geology in Boyd's
book but on the Scott County cross-section Boyd has a Black River series

1

labeled 25 the bottom of the Trontoni3 In the Lee County cross-seetion there is

listed 150 feet of reddish shales between the Umeida grit (sandstone) and the
Hud son rocks.uo

In 1881 J. J. Stevenson described a section of the Nashville and Knox
groups of Safford (1869) in southwestern Virginia. GStevenson described the beds
with an eye to their economic usages. HHe notes that beds two and eight, in a
section he describes, are fossiliferous. DBed eight is said to contain reddish
marbles similar to those found in Tonnaaaoo?l The mection is as follows: ¥i.

Trenton and Kashville group

1., Shale and thin limestone 600 feet
2. Limestone and calcareous shale 25
3. Calcareous shale 130
L. Limestione 70
5., Shale 65
6. Limestone L5
7. Shale 50
8. Hassive limestones 200

1,185



Knox Group
9. Cherty rock and limestone 160 feet
10, Limestone and shale 120
11, Concealed 60
12, Cherty rock 165
‘13, Light blue limestone 55
14, Concezled 15
15. Limestone, shale and chart beds3C0
16, Variegated shale 70
17, Limestone 250
18, GShale 60
19. Limestone 260
20. Shale 30

21, S5ilieceous linestone 200
1,745

In 1885 Stavenson described briefly the formations in southwest Vieginis
using the New York nomenclature as Boyd had done, The Cambro-Silurian or
Lovwer Silurian including the Hudson, Treamton, inox or Caleiferous formations
are noted., The Utica is suld to be either absent or so changed that it canmot

be separated from the Hudson or the Trenton, His description is as follows:

The Hudson concsists of red to wellow sandy sheles and the
passage to lower Medina is wholly imperceptible, The yellow
shales below become calecareous and the psssege to the Trenton
is equally gradual. The upper beds of tLhe lalter group are
very argillacecus, but the marbles are reached near the bottom
of the group. They are thoroughly characteristic., Toward the
bottem of the marbles some massive limestones occur con-
taining much black chert; these mark the passage to the
siliceous knox group in which are several beds of white chert
and many beds of very hard and slightly caleareous sandstones,
This is merely the Caleiferous of Hew York, vastly increased
in thickness. WNo detailed section of any portion of the
Cambro-§ilurisn was attempted, but enough was observed to show
that the writer's estimate of 3,250 feet for the thickness cf
the Knox group is materially below the truth,4H3

In 1885 the Seeond (eological Survey of Fenmnsylvenis was formed which dis-
carded the nomenclature of the Rogers' and began uning the New York nomencla-

ture. In addition, the previous brosd elassifications were broken down so

that fourteen mappasble units were formed {rom the Rogers' ¥o, II or Matinal in



1

Psnnaylvania.qqln MacFarlane's Geologieal Rallway Guide the nomenclature used
is the same zs that in Table 5, page 11, above., levis was used for the term
Quebec. It might be noted that some geologists merged tﬁe Levis with the
Calciferous group and called both groups the CalciferOusyfnﬁac?arlane's book
consisted of the comments of variocus geologists on the geclogy slong the rail-
roads in the srea with whiech they were familiasr, «. B, Roger:s wrote the
section on Virginia before he died in 1884 but in the 1290 edition of the book
Jd. L. and H, D, Cawpbell wrote an additiensl geolegic section. The nomencla-
ture used was that of Rogers Ne. II and III with the subdivisions that J. L,
Canmpoell had recognized and vroposed in 1879. The Chazy was noted in many

places as containing beds of chert that contain charascteristic fosnils., The
16~

cavernsat Luray, Virginisz, were said to be in both the Chazy and Levis groups,

B )

In the same year thet J. L. Campbell (1879) subdivided ®. B, Rogers forma-
tions in central Virginis, C. Lapworth in England proposed to call the lower
8ilurian rocks described by Murchison in 1837 the Ordovician system./ This
ngme was not fully adopted in this country until sbout 1900, GLetween 1890 and
1900 the United States Geologiec furvey began an intensive period of geologic
work in the Creat Valley of Tennessee, Virginia, and Fennsylvaniz which

resulted in s number of geologic folios desecribing the geology of various
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quadrangles in Virginia., 3Since little previocus internsive work had been done en
the Creat Valley geology in Virglirls it wis necessary either to invent s new
nomenclature for subdivisione of older groups when such names became nesessary
or to use names which the geclogists of neishboring ststes used for equivalent
formations. Both steps were tuken., The formatlon names of Tennessee were used
in the description of the geclegy of the southwestern part of the Great Valley
in Virginiea and the nomenclature used by the Oeological Survey of Femnsylvania
since 1885 was sdopted in some ¢ases in the northern purt of Vieginia. In

1894, three United Statez Ceologle Folios were issued which dealt with areas in
Virginia. The Harpers Ferry Folio im nerthern Virginis ealled the upper
Cambrisn and 3ilurian formstions the Shensndosh limestone snd Martineburg shale
respectively. Both of Lhese formetions were [irst deseribed ss such by ¥. H,
Jarton in the vielnity of Steuntoen, Virg;l.nu:m it Harpers Ferry "the Shensndeah
limestons differs strikingly from previously deposited formations, which were
largely siliceous and composed of pagticles of apprecisble size . . . In
general it is & serios of blue snd gray limestones and dolomites, with oceasional
bedes of mottled blue limestone . . . The prevailing salcareous character of the
formation is loecally modified by a series of slates and sandy shales interbedded
with the limestone . . . Ancther exception to the awsual character of the
formation is a bed of white wmarble . . . It is pure, and of fine, aven grain,®’]
Fosslls which were found indicated a Cambrisn age for the lower part of the
Shenandoah formabtion and & 3ilurisn age for the upper part of the formstion ae
these terms were used in 1894, The Mertinsburg formetion overlying the Shenan-
dosh limestone was composed of black and gray argillscecus shalese of 2 fine grain
and shoved no variations in the Harpers Perry aru.‘gbi’art of the Herpere Ferry
eolumnar section and comparisons with other formstions elsewhere areshown in

Tabkle 6. In the central part of the Urest Valley in Virginis N. H. Darton in



the Staunton "olio described the Martinsburg shale as a "gray shale, with

sandy beds sbove and calcareous beds below" =nd from 800 to 1400 feet thick,

The Shenandosh limestone below the Martinsburg shazle was recognized ss a massive
fossiliferous limestone with Trenton age fossils in its upper beds, The
Shenandoah limestone was listed as about 1500 feet thick nere,S !

In southwestern Virginia M, R, Campbell in his deseription of the Hestill-
ville sheet (1294) used the Tennessee nomenclature for formstions in the area.
It was known that the Knox dolomita.(Saftord, 1869) straddled the Cambrian and
Silurisn periods. M. R. Campbell recognized three divisions of the formations
between the Knox dolomite and the Bays (Medina) sandstone (Table 7). The Enox
delunitkons described as 2 magnesian limestone the top of which was character—
ized by white, argillaceous limestone, below which the roeck is generally gray
and at certain horizons very cherty. The Chieskamauga limestone was a blue,
flaggy limestone, becoming more msssive toward its base. In its lower portion
occurred extens¥We lentils of red and gray marble, below which the rock
generally contained black eherts. The Moccasin formaticn was a red argillaceous
limestone and the Sevier shale was a sandy shale at Lhe top and a yellow,
calcareous shale at the bottom.® &

In 1894 ¥, R. Campbell in the description of the Pocahontas sheet used the
term Shenandoah limestone to apply Lo magnesian beds with the cherty horizons
which he had ¢slled the Knox dolomite in his description of the fstillville
sheet. The Chicamauga limestone, Moccasin limestone, “evier shale, and Bays
sandstone were used as they had been in the Estillville shec€€3 Rocks of Trenton
age were not thought to be in the Shenandosh limestone in the Hstillville and
Pocahontas sheets but in northern Virginia N, H, Darton in 1895 in his descrip-
tion of the Pranklin Fello used the Shenandoah limestone to include Trenton

rocks and the Martinsburg shale as equivalent toc the Hudson River shales of
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New York which lie above the Trenton rocks. The term Juniata was used for the
brownish-red sandstones and red shales of the upper Vartinsburg shale in the
Franklin PolioS7In the istillville Folic M, R. Campbell had thought thst the
Chicamauga limestone night be equivalent to the base of logers I1i. The
description and nomenclature of formations in the Tazewell Folio is virtually
the same as thet of the HLstillville Folio for the formations of the lower 3ilur-
)55’

ian {Ordovicisn),> The “onterey Folio has 2 demeription and nomenclature

similar to that of the Franklin ?blio:rLIn 1899 M. R, Campbell in the Bristel
Polio recognized that the Knox dolomite to the southwest of Clinch Mountain in
the center of the gquadrengle merged with the Honsker limestone and Nolichucky
shale, which were Cambrian formations below the Fnox dolomite, and the lLower
3ilurian Chickamauga limestone zbove the inox dolomite to become one indistin-
guishable series which Campbell called the Shenandoah limestone ss equivalent to
the term as it was used in the geologic foliocs im northern Virginia. In addition,
the Chickamaugs limestone, a blue flagegy limestone, wae recognized to thin appre-
clably and virtually to disappear to the soulhwest of Clinch Mountain where it
was replaced by the ithens shale, Aibowe the Aithens shale was a lenticular mass
of thin-bedded sandstones and sandy shales called the Tellico sandstone. The
Sevier shale, a sandy shale, was sbove the Tellico sandstone =nd the Bays =zand~-
stone was above the Sevier shale southwest of Clinch Mountain. To the northeast
of Clinch Mountain the formstions were the same as those used in the Estill-
ville Feolio for the Lower Silurian as menticned sbove. The Moceasih limestone
which lay between the Sevier shale and the Chickamsuga limestone northwest of
Clinch Hountain was boli?vod to be a transition group which graded farther west
into Chickamauge limstone.s7‘rho Athens shale~-~Tellico sandstone~-Chickamauga
limestone relationship was virtuelly the same as the conclusions reached by A.
Keith in the Knoxville Folio in 1895. Camnpbell used Keith's ‘thens and
Tellico nomenclature to describe the situation in the Bristol Poliofg The
LIBRARY OF
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Athens shale was named and given its relstionship tc the Chickamauga limestone

by C. W. Hayes in the Kingston and Clevelsnd Folios in Tennessee ,S7

Harpers Ferry “olle Jo. ¥, Safford : W, B, Hogers : J. P, Lesley

H
H Tennessee t Geoclogy of Va, : Geol. Sur. of Pa,
: g 3
:  Hartinsburg shale ¢ Washville t Hudson Hiver ! Utieca
1 700-1000 ft. :+ shale 111 Ttica ¢+ 111 Hudson River
Ordovie ¢ : t 3
¢ian t : : Trenton g Tranton
¢  Shenandoan limestone @ Rnox : Lhasy g Chany
: 2500 ft. : dolomdte : 11 Levis $
: : ] Culeiferous Caleiferous
: : . :
H t t 3
60
TABLE 6
Estillville Folio ¢ Saf"Safford $ Stevenson
; : :
: A : :
t Bays sandstone : Clinch Mountain : Medina sandstone
Silurian H 1=325 f%, : sandstone s
$ : §
3 Jevier shale : Trenton and : Trerton and
: hi0=675 ft, : HNashville : Hashville
t  loeceasin limestone : series ¢ group
Ordovician ¢ o0 ft. s $
t  Chickamauga limes t :
: stone 1200-1300 ft. @ '
3 s :
: Knox dolomite $ inox dolomite : Enox dolomite
Cambrian 2 2100=2900 f%. 3

e e

aBLE 7 ¢/

As early as 1851 J. J. Safford had divided the rocks of the Hashville Basin
in Temnessee into mappable uniis (see Table 2), He called the group of formas
tions immediately over the inox dolemite the Stones iiver Croup. This was in
turn divided into three uniits the lowest member of which was called the Stones

and
Hiver beds. The other members were Lhe UpporALoucr Lehanon limestones. In
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1869 Safford-ealled the Stones River Group the Trenton or Lebanon Group in

middlﬁ Ternnessee., His deseription of this group is as follows:

The Trenton ?prmation

(5) Carter's Creek limestone. (Topmost) . heavy-bedded, light
blve, or dove colored, limestone, the upper part often gray;
contains Stromatapora rugosa, Columnaria alveolate, Telradium
columnare, Fetraiz profunda . . . The thickness of the
sbratum is from 50 to 100 feet.

(4) The Glade Limestone. A stratum of light blue, thin-bedded,
or glaggy limestones., Pre-eminently the bed ol the great
#Cedar Glades” of ihe Central Basin . . . Maximum thickness
120 fest.

(3) nAidley limestone. MNext below is this stratum -- a2 group
of heavy-bedded, light blue, or dove colored, limestones . . .
The maximum thickness observed is 95 feet.

(2) Pierce Limestone. 4 group of thin-bedded, flaggy lime-
stones, with generally a heavy~bedded layer near the Lase.
These rocks are highly fossiliferocus and sbound in Bryagoa

+ + » The group has a maximum Liiciness of 27 feet.

(1) Central Limestone. An important group of thick-bedded,
cherty limestones, of a light blue, or dove color . . . and

presents in its heaviest exposures s thicknsss of sbout
100 feet.b

In 1900 a newer nomenclature wuas proposed by Safford and Killebrew which
changed the nawe of the Central limestone to Murlreesboro limestone, and the
Glade limestone to the Lebanon limestone. The Hidley, Fierce, and Murfreesboro
limestones were then recognized as the Stones liver Croup and were correlated
with the Chazy of lew Yorz<, The Carters limesicne, the Urthis bed and sncther
series of limestones were then called the HNashville Group which was correlated
with the Trenton of Hew York. /s will be shown elsexhere these are not the
same Stones River beds as used by others in the upper middle ippalachian Valley.

The Black Hiver bads of New York which were recognized sza occurring between the
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Trenton and Stones River Uroup were said to be absent in the area of the Columbia

(Tennessee) Folio by C. W, Hayes and %, C. Ulrich (1903). &
Generalized Time ScalesSafford and Killebrew: t3afford: 1869 :8afford 1851
for Central lorth : 1900 :Middle Tennessee @
Anerica : g :
: : ¢ : 3 T ¢
Richmond H g ¢ N T
sHudson,Includes : sUpper Hashville: . :Upper ? 3
Lorraine tHudson phosphates : 3 ¢t ¢ Nashville O |
3 : t : $ $ 9
H s 3 : 3 S |
Frankfort : b s 8 t B9
' : g t¥ddle Nashvilleg 1Lower $ gt
Utica H - t & ¢ HNashville t
: g g t B
: R~ 1 B e t ot
Trenton 1(£)(g) Cyrtodonta and : © 3 g : g :
tilroxatopora beds g tlower Nashville: :3iliceous or ¢ t g
¢{d)(e) Uove snd Ward : ¢ {Orthis bed) : tsandy limestone: @
:1imestones : e : e $ 8 a
:2c) Capital limestone : 1t : 1N
t{b) Orthis bed : 3 : H t H
: [ $ 8 % A
: s "M ! & e
Black iiver ¢ (not clsssirfied) tp s : e : y: i §
3 : ﬁ tCarters Creek tUpper Lebanon @ ¢
: t & 1)imestone :  tlizestons : e §_
1(a) Carters limestone t 5 1 ' 8 R
t : 3 123 3 R
: r s 1@ ¢ ' ? s E'
tlebanon limestone 3 t(lade limestone: & :Lower Lebanon @ 31
: I | : 5. tlimestone t @ 8
E T 2 19 ¢ Tyt g
tRidley limestone ¢ @ :Ridley H 3 PN
Stones River : 58 limestone :g ' -8
s s‘ 8 zg H R
H Q a H g ¢ H § ¢
tPierce limestone + I tPierce s tStones River :7v 3
¢ 1 §¢ limestone @ t beds : ]
2 t 3 : 1 T
s ' : H S
tMurfreesbore s tCentral : $ $ s
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Correlation Table Comumbia (Tenn.) Folie
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In 1900 C. S, FProsser wrote a short article on the Shenandoah limestone
and Martinsburg shals. He listed a number of fossils in both formations and
from these concluded that the upper part of the Shenandosh corresponds to the
Trenton limestone of New York but that the lower part contazins Cambrian fossils
and there is no distinet line between the Cambrian and Lower Silurian (Ordovi-
eian) within the Shenandoah limestone, The Martinsburg shale is corrslated
with the Utica shele of Wew York and the sandy beds succeeding the Martinsburg
were correlated with the Lorraine beds in New !orkf s

In 1905 T, L. “atsen britﬂ.y sunmed up the work on the Shenandosh lime-
stone in Virginia to that date. The division of such s large formation
occupied Virginia geologists for & generation. As noted above N, H. Darton
had named the Shenandosh limestone which was the equivalent of Rogers Valley
limestone (No. II) and which had been eguated in part with the Knox dolomite
in Tamcaau.‘ é Fossil evidence indicated that the lower part of the Shenandoah
11»@0:10 was Fiddle Cambrian in ago.l> 711'. was felt that there was no physiecal
break in the Shenandosh Msténu to indicate the division between the Cambrian
end the Urdovieisn periods. It was therefore regarded as 2 lithelogic unit of
Cambro-Ordovician age. In certain localities in southwest Virginia the extreme
top of the formation is marked by a few feet of sparingly fossiliferous lime-
stone. In other localities the top is marked by heavy beds of a limestone
conglomerate, This was thought to represent the existence of overlaps in
early Paleozole time. The lower or basal portion of the Shenandosh limestone
is somewhst shaly in pl&eoa.ég Watson described the Shenandoah limestone in
southwest Virginia as follows:

Throughout the zinec and lead area of southwest Virginia

the Shenandoah limestone shows considersble variation in
charaeter; it usually contains much chert in the form of



nodules and lsyers, The chert as 2 rule is not regularly dis-
tributed through the limestone, and in some beds it is
entirely absent. It shows muech variation in color and tex-
ture, varying from very dark, nearly black to very light im
color; from compasct texture and typically banded to porous

or spongy and oolitic masses without banding . . « The lime-
stone is very much folded and crushed; and is usually inter-
laced by innumersble vein-like lines and knife-edge stringers
of which erystallized caleite and dolomite, which recement the
limestone fragments . . . In places, there appear occasional
bands of homogeneous, compact and dense textured, light gray
limestone within the formation, which doubtless would prove

to be a2 fair grade of lithographic limestone. The formation
is still marked in other places by bands or streaks of a
nearly pure limestone . . . for which it has been guarried

at a number of points, The Shenandozh limestone . . . is
generally a heavy bedded, dark blue to gray, dolomite, with

an estimated thickness of not less than 4000 faet, 9

In socuthwest Virginia the Chickamauge limestone succeeded the Shenandosh
limestone which was a blue, flaggy, fossiliferocus limestone more heavily
bedded Loward its base., €. &, Hayes correlated it with the Trenton and Chasy
or Haelﬁraa beds of New York., In Virginia, M. E, Campbell felt the Chicka-
maugs was probably equivalent to the base of Rogers Ne, III., At Staunton,
Virginia, the Chickamasuga was absent and the 3henandoah limestone was succeeded
by a series of shales which were called the Martinsburg shale. The Martins-
burg had been correlated with the Utica and Hudson shales of New '!ork.n

In 1905 H. D. Campbell without trying to correlate any formations divided
the Shenandoah limestone in central Virginis in the CGreat Valley into five
formations. The Hatursl Dridge limestone contained fossils of Cambrian age

Period Name of Formation Thickness in Feet
Ordovician Liberty Hall limestone 10004,
Murat limestone 100- 150
Cambro-0Ovdovician Natural Bridge limestone 3500*
Cambrian fuena Vista shale 600 ~ 9CO

Sherwood limestone 1600 -1800

|
TABLE §
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in ite lower beds and in its top beds fossils of Beekmantown (Caleiferous)

age indieating the Urdovician period, The Natural Hridge limestone was des-
cribed 2s a heavy-bedded gray and light blue magnesian limestone with thin
siliceous laminae conspicuous especially on the weathered surfaces, Black

chert occurred in nodules more or less throughout the formation. The Furat
limestone above the heavy chert beds of the Natural Bridge limestone was des-
eribed as 2 massive gray crystalline limestone containing hydrozea and other
fossils in abundance, The Liberty Hall limestone was called the Lexington lime-
stone by J. L. Campbell in 1879 but because this name was being applied to forme-
tions in Kentucky of a different age but within thq Ordovieian period H., D,
Campbell changed the name to the Liberty Hall limestone. The Liberty Hall
limestone was described as a succession of rather evenly banded beds of fine
grained, dark blue limestone of which the more argillaceous limestone weathers
shaly. Calcareous shale predominates in the higher sections of the formation,
Brachiopods and trilobites of Mohawkian age were abundant in the lower beds, ! &
In 1905 Bessler made the following statement on the Shenandoah limestone:

The name Shenandoah limestone proposed by Darton for the
Valley limestone of early geologists was made to include all
the limestone in the Valley of Virginis occupying the inter-
val between the Cambrisn quartzites and the Upper Ordovician
shales. The lower portion of the great limestone series had
been found by Mr. Waleott to ineclude Lower, Middle, and Upper
Cambrizn rocks, but the Ordovician portion had been determined
to the extent that Trenton strata were supposed Lo occur at
the top. The work of the writer in Virginia brought out the
fact that the geologic succession of the Ordovieian division
was guite different in various parts of the Valley. In north-
western Virginia a grest thickness of Deekmantown is overlaid
by 1,000 feet of Stones River, and this in turn by 400 feet
of Black River, while the strata bearing Trenton fossils from
the lowest division of the overlying shales, In central
western Virginia the Black River alone rests upon Beskmantown
but in southwestern Virginia two distinet arrangements were
noted. Along the western edge of the Valley the Beekmantown
is followed by 1000 or more feet of Stones River but ne
Black River, while along the eastern side only the Black River



occupies the interval between the overlying shales aznd the

Beekmantown. In each case tLhe Trenton does not Torm the

upper part ol the limestone, but is the basal member of the

overlying shales., The Shenandoah limestone, therefore, is a

broad term embracing strata of Cambrian snd Urdovician age,

the geologic suceession of the latter varying in different

parts of the type ares.,71>

At this point in order to understand the relstions of Virginia formstions

to the type sections of Hew York it will be necessary Lo pause to see how
Ordovieian nomenclatures and relationships were evolving. The diviSionz that
Jd. D. Dane used in 1880 for the lLower Silurian rocks of New York have been
noted above, Lapworth in England proposed the term Ordovician for the lower
3ilurian rocks. The term Urdovician was not taken up immediately in this
country although it was recognized in Buropse. Americans preferred to use
American terms so that J. K. Clarke and Charles Schuchert in 1899 proposed the
name Champlainic for the Lower Silurian rocks. J. D. Uana had proposed the

3
term Canadian for the esrliest lower Silurisn rocks in 1875. 7

Mohawkian wae a
new term proposed by Clark and Schuchert to cever the lower part of what had
previously been called the Trenton system by J. U, Dana. Il was realized that
the upper part of what had formerly been the Trenton was poorly developed in
New York but was well developed arcund Uinecinnati, OChic, Hence, the name
Cineinnatisn for the upper series of rocks of the Champlainic of Clarke and
Schuchert. The birdseye limestone of Dans was changed to the name Lowville
limestone by Clarke and Schuchert. Increasingly detailed fossil investigations
showed Lhat the Hudson fHiver group was mostly of Trenton and Utica age so they
abandoned this term and used the term lorraine for the remaining beds, The
Richmond beds were well developed in Chio and Indizna but poorly developed in
New !ork.-’rln 1906 T. €. Chamberlain and %, 0, Salisbury ooncurred with Clarke

and Schuchert but preferred the term Ordovician rather than a new name for the
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former Lower Silurian rocks. They also preferrsd the terms Lower, Middle,
and Upper to Cansdian, lMohawkian, and Cineinnatian. Both of these usages have
been adopted and modified by /‘merican geclogists and are still in general usse,

The Chamberlain and Salisbury terms are more widely used however (see Tables

Champlainiec Cineinnatian Richmond beds (Uhio and Indians)
{(Lower Silurian (MeoChamplainie) Lorraine beds
and Ordovician) Utica shale

Hohawkian Trenton limestone
{¥emo-Champlainic Black River limestone

Lowville limestone
Canadian Chazy limesione
{Paleo~Champlainic) Beekmantown limestone

; 17
TABLE 10

Upper Ordoviecian Richmond beds (Ohio and Indisna)
{or Cincinnatian) lorraine beds

Utics shales

Ordovician ¥iddle Ordovician Trenton limestone

{or Mohawkian) Dlack Hiver limestone

Lowville limesione
Lower Ordoviecian Chazy limestone
{or Canadian) Leekmantown limestone

(mCaleiferous)

TABLE 11 '3

In 1906 Stose divided the Shenandosh limestone in Fennsylvania into six
formations (see Table 12), In 1908 he divided the Knox limestone which he called
the Beekmantown into two members (see Table 13). Concerning the upper part of
the Shenandoah Group and the Martinsburg Group Stose said this in 1906¢

The conglomerate zone . . . is followed by drab magnesian

limestone with the same Saratogan fauna, grading upward into
siliceous limestones containing occasional poorly preserved
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at the base) 500 fest

Age 3 Name ¢ Thickness : Character
$ t g
3 : t :
s ¢ FEden sandstone t 500 feet : Soft, buff to green
2 3 s ¢ sandstone,
: Martinsburg @ L :
¢ Group ¢t Utica shale 11000 feet : Gray fissile shale,
3 : H : with black, carbonaceous
H H : ¢ and calcareous shale,
H H t ¢ probably of Trenton age
¢ ' t : st the base, X
H 3 g 1
Ordovician : : $ s
t ¢ Chambersburg limestone:1000+feet : Fossiliferous, erystal-
: : s t line znd thin shaly lime-
H H t : stones of Chazy-Black
L : H ¢ River age.
t : : :
: Shenandoah : 3tones River limestone: L00%feet : Homogeneous, dove-colored,
: Group : H t pure limestones of Stones
¢ g : ¢ River age.
z : s H
: t Knox limestone 12000 feet : Urab magnesian and sili-
e ] H : ceous limestones, in part
Cambrian : s ¢ : cherty, with limestone
t : ] : conglomerate st the base,
$ t $ g
TABLE 12|
Martinsburg formation t Gden $
¢ Utica t
¢ Upper Trenton :
$ :
g : t
¢ Chambersburg limestone, 100-60C fest : Lower Irenton : Ordovieian
: t Black River s
Shenandoah : Stones fiver limestone, 800-1000 feet : Lowville :
CGroup t Beekmantown limestone, 2250-2400 feet : Lower and Middle Chazy :
¢ (ineluding Stonehenge limestone member : Beekmantown ¢
: 3 :
s g :

TABLE 13°°

gastropods of Heelmantown age . . . Ulrich, who has recently made
a eareful study of the roecks through the Creat Vslley, regards

this formation as stratigraphically and faunally the same as the
Knox dolomite of Tennessee, znd the name "Knox limestone" is
therefore adopted . . . The knox is limited above by homo-
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geneous, fine~grained, dove-colored, rure limestone, extensively
quarried throughout the Valley. It contains 2 few leperditia,
gastropods, and brachiopods of Stones River age, and since

the rock is lithclogically the same as the Stones River of
Tennessee, and spparently occupiee the same interval, the :
naze “Stonss River limestone" i= applied here. COverlying the
Stones River are darker and more crystalline limestones,
somewhat cherty at the base and interbedded in the upper por-
tion with argillaceocus limestone., Fossils . . . in . . . the
upper pertion contains z large . . . fauna, referred by Ulrieh
to the Chazy and Black idver. The formation is . . . named
the “Chambersburg limestone . . . The caleareocus strata are
followed by & series of shales and soft sandstones previously
called the “Martinsburg shale." At the bLase are a few feet

of dark csleareous shale and thin beds of carbonaceous lime-~
stone, trensition beds, containing a fauna regarded as Trenton
in age. These are followed by dark to gray platy shale, with

e o« o Utica forns, including mumercus graptolites, and it is
therefore nawed the "Utiea shale™ ., . . Above it are greenish
to buff, soft sandstone which is named Zden because it contains
a fauna referred by Ulrich to the Eden and is regarded by him as
stratigraphically its equivalent.®'

The Hden fauna menticned in the quotation was a Lower Uincimmatian fauna
of the Cincinnati /reh area and is correlated between the Utieca shale and the
Lorraine shales of Hew Yarg??’?ha Stonehange limasténe menber of the Deskman-
town limestone is distinguished by it silicified banded beds and large Medge~
wise conglomerate® from the rest of the Deekmentown formation. The Stonehenge
member has the characteristic fossil Ophileta mplanatas.s In FPennsylvania the
Stones Hiver was recognized as having three lithologic divisions. 4 lower
series of interbedded massive pure beds and magnesian layers, a2 middle band
of massive pure gramilsr limestone containing the large gastropod Maclurea
magna and thin beds of black chert that weather into small rectangular blocks,
and an upper series of thin-bedded pure limestones. The nmiddle division
yielded fossils comparsble with the Chazy in New York and the Maclurea msgna
was characterisiic of a bed above the Knox dolomite in Tennessee s¢ thst this
bed was sbout the same age asz the Stones River beds in ?’ennssme?li The overlying

Chambersburg limestone was found to have four fzunal groups in the Chambersburg
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limestone belt in the Mercersburg guadrasngle immediately 2djacent to the
Chambersburg quadrangle., The lowest Chambersburg bed ¢ontained numercus
liidulites, Uryozos, and a layer of cystoid headﬁ.gﬁn the deseription of tLhe
Martinsburg~Chambersburg district Stose notes that the Junista formation over-
lying the Kartinsburg shale was of the same age as the Maysville (Upper
Cineinnatian)Group of the Cineinnsti irch area. In Virginia and lennessee the
Bays sandstone and Lhe Junista were considered eguivalent in some areas. The
Juniata was the Upper Urdovician in Virginia according Lo :%tase.sc’
In 1905 F. &. Raymond re-—examined the fossils of the type New York Chazy
limestone and based on this study coneluded the Stones River was later than
Chazy and earlier than Trenton in age. BSafford! Malurea limestone which he
had correlated with the Chazy of Wew York Raymond found to be Trenton in large
part but one section around Leniors, Tennessee gave him Chazy fossils of the
Maelurites magna faunal division of the Ch&gy.g L
In 1907 Bassler wrole the sectlon on cement snd cement materials in the
Mineral Hesources of Virginia by T. L. «ateon. Since Bassler ;:ieacribad the
same areas and ussed much of the same material in his 1909 work (=ee below)
which was in more detail this paper will not be discussed in much detail, The
only major change in nomenclature in 1909 form the 1907 work was the recogni-
tion in 1907 by Bassler of some beds near Pearisburg, Virginis, which occurred
between the Voccasin iimestone and the fnox dolomite., Dassler proposed te
use the name rFesrisburg limestone for these beds. This term included 2
coarse limestone of the Holston type in addition to dove-colored and magnesian
limestones at Fa&rizbarg.gg‘ﬂm term Lenoir was here used by Bas:<ler for the
beds between the Enox dolomite and the Athens shals. The Lenoir was considered
the bottom part of Lhe Uhickamaugs limestone in Tennessee and southwest Virginia.®]
Bassler in 1909 used ihe nomenclature devised oy tose (190%) snd Ulrich

in Pennsylvania, described zbove, to describe the geology of the northern part
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of the Grest Valley im Virginia. H. D, Campbell's Nstursl Bridge limestone was
equated with the Beekmantown of Stose and the Knox dolomite of Safford.? This
was followed by Stose's Stones River which was in northern Virginia s heavily
bedded alternating dolomitic sznd caleareous rock. It varied from fine grained
te & coarse black limestone with doveseolored rock predominsting, The upper
layers were characterized by a single tubed species of Tetradium, Eaésler
noted Lhat cedar trees were partial to the Stones River soils and that areas

of the outeropping of this group could be detected by this means in many cases.
In southwestern Virgzinis the dove limestones of the itones Hiver Uroup zppear
in the lower part of the Chickamauga limestone which is referred to as Stones
Hiver agaf“ The Chambersburg formation overlies the Jtones fiver and nine beds
were recognized by Bassler at Strasburg, Virsinis, In a generalized section
for northern Virginis four major beds were ncted for the Chambersburg limestone.
A pure limestone with cherty portions; & nodular and thin bedded gray srgil-
laceous limestone with numercus fossils in the lower third, a thin bedded to
nmassive dove and black limestone helding Nidulites in more or less sbundance,
and o gray earthy limestore with numercus fossils in the upper part were des—~
cribed by Bassler, The third and fourth beds were the most consistently found
with the fourth bed being the most persistent in the Chambersburg formation,
Tretespis and Christiania are especially characteristic foseils of bed four. 97
The faunz of the Chambersburg foermstion is sn unusual one which appeared in

New York only in a conglomerate, The finding of the fsuna in beds still in
place in Virginie and Pennsylvenia is notewerthy. The fauna is of early

9

Trenton ag&.3 Ehile Lhere is no physical break in it he sediments there is s
faunal break between the Martinsburg shale above and the Chambersburg lime-
stone below., (n the sast side of the Ureat Valley the Martinsburg is an

Upper Trenton shale with the characteristic fossil Corynoides. Un the west
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side of the Great Valley in northern Virginie the Marlinsburg formetion is a

thin bedded limestone with interbedded lower shales instead of 2 dark calecareous
or argillaceous shale as Lo Lhe east?‘{ The lMiddle and Upper llartinsburg shale

are said by bassler Lo be the most constant divislons of the geologic succession
in western Virginia., The iiddle Martinsburg is correlasted with the Utica shale

of New Tork and ihe upper shale with the Lden fauna developed near Cineinnati,
Uhio. The Upper Martinsburg has a high silica cantentjasin central western
Virginia bassler used the nomenclature of H, D. Campbsll, Deiween the Murat

and Natural oriige limestones Bassler gnd Campbell noted s pure dove and laminated
mottled limestone which Campbell had-not considered of sufficient importance to
nameé and which Cassler correlated as the 3Jtones River repressantative in central
Virginia. The Liberty Hall limesion2 overlsy the Murst in central Virginia.qé

Bassler lists the following section near Lexington, Virginitzq7

Geologic sections, lLexington, Virginia, and vieinity (feet

I11. Lowville and Black River limestones, including
Liberty Hall and Furst formations.

2. Liberty Hall formation:

(¢) Hore or less thin-bedded argillaceous
limestone 2nd e¢zleczreous shales. 500

(e) Fine-grained, dark, msesive argilla-
ceous limestone with an obscure con-
choidal fracture. 250+

(d) ‘rgillaceous knotty lirestone with
many fossils, brachiopods and trilo-
bites particulsrly numercus. Ampyx
and Agnostus cheracteristie fossils. L0

(a) Crystalline and suberystalline lime-
stone full of bryomoa, sponges, ete.
Often absent from sections 10

i. Hurst formation:
Hassive gray crystaliine limestone weath-

ering into a red, clayey soil couparatively
free from chert. 100
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II. GStones River limestone.
(b) Hassive, sowewhat cherty motiled blue lime~-
stone, seldom shown and of slight thichkness.
Fessils numerous. ———

(a) Hassive, dove limestons. Seldom present in
the seetion and thickness siight when present -——-

I. BNatural Bridge limestone.

Gray and light blue magnesian limestone weathering

into chert. Gcuspicuous beds of chert near the

top. S

The gection shows Lhal two well marked members are present in (he Stones

River fourmation. Both of these divisions are betier shown in the eastern portion
of the Ureat Valley in southwestern Virginia. The upper bed resembles the
Chazy of iHew Tork in fossil conteni und lithelegie character., Basaler remarked
that in Tennessee the dove~colored limestone beneath the argillaceous rather
thin bedded, mottled blue limestone holding Chazy fossils was not included in
the name Lenoir used by S.fford and ibliprew (1876) to define this formetion
- beneath the Athens shale in Tennessee. Only part of the Jtones River in
southwestern Virginis is eguivalent to the Chagzy in New York according to
Eassler39 Bassler recognized that the Murat had Chazy fossils and was equiva-
lent {o Upper Stones River age. The Murat was considered a marble like lens of
limestone restricted Lo central western Virginia. The Literty Hall shale
corresponded in a general way to the Chambsrsburg {crmation in northwestern
Virginia, The Liberty Hall shale had fossils of Chazy age and this fauna was
similar enough to the fossils at the base of the /thens shale in Tennessee
for Bassler to correl:te these formations. Lithologicslly the Athens shale
and the Liberty Hall shale were hard to distinguish. Bassler also notes that
west of the Great valley tLhe outcrops of Ordovician limestones seemed Lo be of

lowville and Trenton age sndi replace Lhe shaly Liberiy Hall limestone with :
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dove and black limestones. The Martinsburg shale is recognigzed by Bassler in
central Virginia to be equivalent to the Sevier shale farther south, 77 |

In southwestern Virginia the formstion names used by Besslér were the same
as those defined in the geologic folios on southwestern Virginia 2rd northeast-
ern Tema&ace.’ﬁ&ssker recognized s thin silicecus blue limestons, equivalent
to the Lenoir of Tennessee, and a thin dove limestone of Stones River age as
cccurring loc:ally between the Knox and the ithens formations in aauthymtam
Virginia,lw'rhe Lenoir limestone was the name given by Safford snd Killebrew
to the Maclures beds in cast Tennessee in 13761.0"1‘2’113 Holston }.iﬁesten;o ;'a used
by Keith in 1901 was the coarsely erystalline limestone sg the base of the
Chickamaugs limezstom.’uia southwestern Virginic the name Holston was used by
Bagsler for coarsely crystalline limestones which lay below the Koccasin forma-
tion and above the Knox dolansite'.o L/Basslor noted three divisions of the Enox
dolomite the middle and upper of which were considered of Urdovician age and
the upper portion was believed to be equivalent 10 the Beekmantown (Caleifer-
ous) limestone of HNew Eark’.“—iiee.fs were recognized to oecur in tLhe upper
EKnox delomite appearing as a massive conglomeritie lmﬁﬂti}ﬂ.alb é‘}m term
Shenendoah limestone was nol preferred by Bassler in southwestern Virginia
since it was divisible into smaller mwappable units, te

The Chickamauga limestone, which succeeds the ‘nox dolomite, was originally
used by C, ¥, Hayes (1891) to cover s thick series of Ki,mst-ena.'oyﬁawlcr
recognized that this series was subdivisable in various places. Thus the
Foccasin formation was the thick series of red impure limestones succeeding
the purer blue limestones of Virginia snd Tennessee. The Holston was the lower
part of ihe Chickamauga limestone which was considered 2s embracing rocks of
Stones River, Black River, and Trenton in age in various ;1&9&4?7 In the Walker

¥ountain area Bassler recognized the Holston as ocecurring above the ithens
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shale and he called the pure limestones above the Knox dolomite the Ctones
Biver formation. This included the Maclures beds of the lLenoir limestone of

Tennessee, The Stones Hiver was again correlated with the Chazy of New York,

)
Bassler's walker Fountain section iz as follmz'

Walker Mountain section, north of Marion, Virginia
Clinch sandstone:

Fassive white quartzite and sandstone forming crest
and southern slope of mountain, 1004,

Bays sandstone: [led to brown sandstone, sandy shale
and conglomerate, 300

Sevier shales ' Brown Lo olive and gray shales, cal-
careous in basal part argillaeecus above and
arenageous in upper third, 1,500

Moceasin limestone: Impure and argillwoona' limestone, 300

Holston marble and assoclated strata:

(®) Unfossiliferous drab shales, 50
(4) Nodular limestone and yellowish Lo gray shales

holding many bryozoa. ' 30
() Massive gray and pink marble with numersus

bryozoa. 30
(b) Clayey nodular limestone and shale, Some of

the layers crowded with Receptaculites. 50
(2) Massive crystalline limestone. 40

Athens shales Dark to black shale with black slaty limee
stone at the base. 500%,

Stones idver formetion:

(¢) Cosrsely erystalline gray to blue limsstone
weathering into layers one to four inches in
thickness. Upper beds pinkish and of a
rarblelike structure. 100

(b) Mottled sray massive magnesian limestone 40

(a) Massive dove limestone speckled with calecite

spots. Gastropeds, especlally a lzrge
Faclurea, the most zbundant fossil 30

Encx dolomite:
Fassive grayish dolomite with little chert ——
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Addendum

The term Holston was extended by Bassler in 1907 to include beds which
he called the Pearisburg limestone but since the United "tates Geologic Survey
objected to his usage he used the term "Holston marble and associsted strata"
in southwestern Virghxia.llz In the Clineh Mountain area near Speery Ferry,
Virginia, the Holston was noted as occurring immediately over the Knox dolomite

without the Athens and Jtones liver formations intervaning%n

In southwestern
Virginia the Sevier shale was used to the same type ol beds of the same age
that the Martinsburg formation covered in northwestern Virginials In a
geologic section at Pearisburg, Virginia, the Chickamauga was evidently used
to cover the Holston and “tones River beds in Virginis with the Athens shale
being sbsent.ll® it Wytheville, Virginia, the ithens was described as follow-
ing the knox dolomite without any intervening Stones River formationll® Above
the Sevier s!;ala is the Bays sandstone in Ternmesece and Virginia which Bassler

believed was of Lorraine gge.ln
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In 1902 &, 0. Ulrich and Charles Schuchert published a short paper in which

they advanced the thesis thal the Appalachian geosyncline in which the Ordovi-

clan sediments were deposited was divided into variocus troughs at various times

which may or may not have been connected to one another. They felt that this

helped to acecount for the varying thicknesses and lithelogic variastions between

sediments which lay close to each other and were contemporaneous.

In this paper

Ulrich and Sechuchert defined two major chamnels in the Appalachian geosyneline

which they beliseved had been formed by a barrier rising between the channels

during Lhe early Cambriasn period and which continued to 2xisy thru the Ordovician

to the end of Paleozoic time. The barrier was cslled the Appalachian Valley
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Fold and the eastern channel was again divided inlo three smaller basins., In
the south there was the lLencir basin which covered southern Virginis and
northeastern Tennessee, In the western channel the middle basin was ¢alled the

asine

Sumbcrlans;- The Lenoir basin was divided into an eastern Athens Trough and a
western Knoxville 'I'dmmgh.“‘a

In 1911 Ulrich published his monumental Revision of Pzleozole Sysiems whieh
held the attention of Appslachian geologists for a generation, Ulrich had done
mich work in Tennessee, Virginia, and Pemnsylvania, He used these areas for
examples to meke his points and to justify his concepts. Ulrich continued teo
use the barrler concept that he and Schuchert had proposed in 1902, Ulrieh
mentions but rarely defines with sections or other adequate material a number
of formations in this paper many of which persisted in the literature for some
time and others which are now rarely mentioned or which never were mentioned
again after Ulrich used them. Ulrich agreed with the American stratigraphie
nomenclature that Chamberluin and 3slisbury used but he nade certain rodifica-
tions which will be discussed belcw.ll?

In the early Ordovieian in the Lencir Basin the Deekmantown {Knox) dolo-
mite was being deposited. At the end of this time says Ulrich the Appalschian
Valley Barrier again emerged. In the cenitral basin of thes eastern channel
formed by the /ppalachian Valley Barrier, the Beekmantown was deposited in
northern Virginia and Pennsylvania after which an erosion interval cut ocut the
succeeding Jtonmes River and Chazy beds which were deposited in other basins.
Rocks of Lowville, Black River, Trenton, Utica and Frandort agee were ihen

deposited in the central basin before the trough was uplifted to cut oub the

lorraine shales which were deposited in other basins durlag this erosicn 1nt¢rval.rl

In the Athens (southern) trough the ithens shale was depesited in Ordo~

vieisn time and it graded west into the Chickamaugs limestone which was composed

0
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the Lenoir limestone at its base and contained lenses of coarsely erystalline
Holston limestone above this, The Tellicc sandstone above the Athens in the
eas} was recognized as interfingering with the Moccasin formastion in the Knox-
vills Trough to the west and the Euviof shale was sald to overlie these forma-
tions in both troughs., HElevation end tilting of the troughs was said‘taffgich
place st the end of the deposition of the Sevier shale znd the Bays and
Clinch sandstones were deposited when the troughs again sublidod.'Ll

Por the Pearisburg Basin in northesst Tennessee and southwestern Virginia
Ulrich used the terms Fearisburg limestone snd Heiskell sﬁale for apparently |
eguivalent formations below the Lowville and sbove the Shensndoah limestens {top)
of ¥nox Croup) 2nd below the Chickameuge limestone although no boundary was
indicated between the Chickamaugz and Pearisburg limestones by Bassler who first
defined the term Psarisburg lb:aatone.'llq

Ulrich's work was intended to help unravel stratigraphic puzzsles by the
use of detziled peleontclogic work snd the recognition of troughs, barriers,
and emergent snd submergent areas which occurred throughout Faleozoie time,
His methods proved useful in many aress. Ulrich belisved that north-south
oscillations in the sea occurred many tires during the Ordovicien in the Appala-
chian geosyncline and elsewhere. i3 a result of his studies on submergence and
emergence of the varicus North American troughs and the correlation of their
sediments Ulrich decided that two new periods could be introdueed irto the
geclogic time scale to help elear up former difficulties in stratigraphy. He
recognized that thousands of feet of sediments might be deposited while erosion
was continuing elsewhere. Ulrich seperated the Beekmantown limestone (Calei-
ferous) of New York from the overlying Chasmy unit and used the term Canadian
to represent the period of time which these sedinents sovered. These sediments

were very thin in New York, but they were thick elsewhere 2s in the southern

Appalachisns, 'VV
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The thickness of Canadian limestones in Pennsylvanis Ulrich divided inte four
parts. All were included within the Beekmentown forrmation as the term was
used by Stose in 1908, Stose had recognized a bottom limestone member of the
deekmantown in Pennsyivenia which he celled the _lonshenge limesitone. Ulrich
kKept this term but he divided the remaining series of as much as 3500 feel of
dolomites and limestones into three parts. The dolomile above Lhe Stonehenge
was called the Hittaany dolomite. Above this was a thin limestone formation
cﬂllcd the Axeman Limestone by Ulrich and which is absent in Virginia. Above
the Axeman limesione came the Dellefonte dolomite and sbove this Lhe Stones
River Group occurred disconformably.\1'3

VUlrich further justified his Canadian 3ystem on the basis of its over~-
lapping the Ordovician and Cambrian periods as they were generally thought of.
This overlapping said Slrieh was the result of shifting seas., Ulrich's Canadian
system ineluded all rocks whose age fell within the Deekmantown and Tribes Hill
formations of New Yorik, The Anox dolomite of Tennessee was considered Uzark-
ian by him. The Uzarkian was an Upper Cambrian series of rocks below the
Canadian System which Ulrich also elevated to the rank of a system. The
deekmantown of renrsylvania was considered to be a complete series of Canadian
rocks by Ulrieh., Ulrich had thus restricted the Urdovielan to ihose beds
lying above the Cznadian System and below the iedina sandstone or its equivalent
of the dilurian,

In Canadian and urdovician times Ulrich recognized eight invasions of the
dppalachian . trough by waters from the Atlantic region. OUne Facific invasion
occurred during the Canadian period., Three Culfl invasicns and an Arctic invas-
ion cecurred also during Ordovicisn time in the Appalachian region of Virginia,
These invasions were determined on the basis of fanngjﬂséchuehart's paleographic

maps are esseniially the same as Ulrich's conclusions and they represent a
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graphic picture of how Ulrich envisioned the Appalachisn Ordovician in terms
of land and water at varions times during the perded,'

The Stones River Group wos believed to be deposited in sbout ecual velumes
at equal tives from Altbama to centrsl Virginia althouph in the very eastern~
most part of the Lenoir Basin minor troughs caussd local variaticns or absence
of the Stunes River ﬁrou;wrf§his group immediately succeeded the Canedian
System of Ulrich. Ulrich without cerefully defining b& mezns of type sections
used the term Elount Croup for between 1500 and 3500 feet of sediments in Blount

‘¢
County, Tennessee which inecluded the Holston limestone, ithens shale, Tellieco

sandstone, and Sevier shale formationsrzqﬁlriah also referred to the top of

the Dlount Group as the (tiosee limestone whieh was from 150 to 1200 feet in
thickness and included in one plaecse s bed of messive pink marble 80 feet thick.‘ao
Again no type section or rigorous description was given for the Utiosee forma-
tion, The Ottoszes replaced the basal ealcareous vember of the Sevier shale

and so by definition excluded all the overlying Sevier simles from the Blount
Group whieh was pre-Black River agsialThc Sevier shale wa- ef‘Blaek River and
later sge.

Ulrich's prine exsmple of deposition of different facies in adjeining
trougns which contained the szne faunal layers wa: worked out with the Chambers-
burg limestone in Pennsylvania, The Chambersburg limestone in southern
Pennsylvanis and northern Virginia is used as an exemple of oscillation of the
seas and separation Ly barriers of formationel units. There were two troughs
in this area and the thickness of the same formations vary gresatly from trough
to irough. In one baszin four separate fossll sones were defined. The lower
zone contsined the coral Tetradium cellulosum snd varied in thickness in the
west trough from nothing to 800 feet. It was appsrently sbaent in much of

northern Virginis bub wio= present in its upper 100 feet or wore abt Fidiletown
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and Strasburg, Virginia. The second sone was called the lower ichinosphasrites
bed, 40 to 50 ':m thick, which was also present st Strasburg, Virginia, =ad at
Hartinsturg, <est Virginia. The third zone was called the ¥idulites bed which
also showed great leocal variations, The Christianis bed overlay the Ridulites
bed and is found in Virginia. The west trough had all butl the last faunal zone
but these scnes occupied very thin layers which took a good deal of work teo
distinguiesh., The Fartinsburg shale covered both troughs egually. The east
trough in addition (o the sbove four beds conlesined a fifth bed of granular
limestone containing later fossils than are found in eariier beds but younger
ones than are found iun the overlyin; Hartinsburg shele., The esast trough seems
to huve been more stuble and received fewer sedimenis Lhan the oseilliating
seas deposited in the west brough. The lower lartinsburg faunal zone (Cory-
noides bed ) of argillaceous limestone and calcareous shale increased in
thickness from remnsyivanis to Virginia and west Lo east {rom Martinsburg to
133

Strasburg, Virginisa.

In order to account for faunal and litholeogic differences {rom north teo



south in the Appalachian Ordovicisn rocks Ulrich proposed twe minor barriers
in Virginia, One lay in the area of 3taunton, Virginia and the other was in
the Wytheville, Virginis area. The 3taunton barrier prevented, according to
the Ulrich, The southward extension of the Chambersburg and Stones Hiver forma-
tions of Pemnsylvanis and northern Virginia and the northward extension of the
furat, Athens shale, and Liberty Hall formations of central Virginis, The
Wytheville barrier prevented the liberty Hall lisestone and Ctones River
formalions of central Virginia from overlapping southward and the Knox, Helston,
Telliico formations {rom overlapping norihward. In Lhe western part of the trough
in central Virginia the 'urat limesione which Ulrich recognized to be al least
partially eguivalent (o the Holston was thought to have overlappéd nortiwards
from the Knoxville Desin into the central Virginriz area but was stopped at the
Staunton 3arrier.|31J

&ncording to Ulrich the Martinsburg and Deekmantown formations were tracable
to Hew York from Pennsylvania and Virginia:3‘§; the Athens trough scuth of
Lexington, Virginia, the sparingly cherty Knox dolomite immedistely below the
Moshein limestone was considered to represent the Deekmantown ol Hew York.
Ulrich divided the Chaszy of New York into two groups, the Blount and the
Stones tiver. Only the Valcour limestone in New York corresponded to any part
of the Elount Group which was deposited in its iype locality in Tennessee. The
Black Hiver and Trentén beds of New York were put under the term Mohawkian and
were represented by the Sevier and Fartinsburg shales in Virginia dnd Tennessee,
Ulrich recognized a nixup of terms in Tennessee, The Lerms "Bays" and "Jevier®
were used for different zge formations in two different places. The Sevier
shale of the Knoxville and ‘thens Troughs o of Black River and Trenton age.
Ulrich also notel that the Moccasin formstlon is used loosely for beds of both

Blaek River and [renton ages.



The Lowville which followed the Blount group extended over 2 wide area and
is very unifom.lat“fhc Black River deposits which succeeded the Lowville were
very irregular at their base evidently due Lo warpling of the basins in the
geosyncline, Such warping of ithe bLasins in the geosyncline strictly limited
the faunas as barriers would do and helpalin dating the relative ages of forma-
tions{37Tho lowville overlayp disconformably the Stones River Group in many
plsces and Ulrich show@that in this interval the Blount Group was deposited
elsawhere. This is contrary to the previcusly held belief that the lLowville
in Virginia and Tennsessec¢ was of upper Stones River age. This relationship is
made by Ulrich not on the basis of fossils faunas alone bul by the fact that a
tongue of coarse limestone presumably liolsten lﬁy between Stones River and
lowville rocks near sneedville, Tennesses, The Hdston evidently overlapped
from the eastern basin. Ulrich on the basis of fossils identified the lower
part of the Gh#mbersburg formation in Pennsylvania as eguivelent to the lHoelston
of Tennessee. The fossil fauna ol Lhe WMurat was considered the seme as the
Holston and since the Ubtosee which was the top of the Blount lsy in one area
between the Holston and the Lowville Ulrich felt sure of placing the Elount
Group between the Stones River and Black Eiver Groups.lss'

Although work continued on the Ordovician strétigraphy in Virginia very
little was published from the tise of Ulrich's work in 191) until about 1930.
In 1914 S, L. Towell wrote & very short article comparing the Ordovieian
section near Salem, Virginia, with thet of the type sections of New York.
Fowell stated that the New York divisions of the Deekmantown, Chazy, end Blaeck
filver were recognizable in Virginia anéﬁhggébd in meny cases in both lithology
and fossil content with the ¥ew York divisions. The Athens corresponded to
the Middle Trenton of Hew York snd the Hudson River beds were sald to be

virtually the same as in the north., The major difference in the sections
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according to Fowell was that the Bays sandstones beneath the edina in Virginia
was very fossilifercus in contrast to the lew York and rennsylvania areas of
the Juniata formavion corresponding to the Says sandstoue of Virginia, In 1915
Powell wrote a short paper on the discovery of the Normanskill graptolite fauna
in the Athens shale in southwestern Virginia. 4l that tiwe this fauna was
recognized es of Black Hiver age by Ruedamenn and upper Chezy in Lhe Athens of

1Yo
Tennessee by Ulrich,

#
In 1923 Stose in wWise Counly used the {ollowing nomenclature in Virginia:

Sequatchie formation 200+ [ed calcareous sandstone; of

Richmond age.

Reedsvilie shale 4H0+  Soft shale and nodular impure
linestone; of Naysville and
Eden age.

Catheye limestone 225+ Highly fossiliferous gray
: erystalline limestone of
upper Trenton age.
Cannon limestone 375+ Chiefly iwpurs limestone
with oecasional beds of
fossiliferous purer lime-
stone; of middle Trenton age.
lowville limestoune 540+  Heddish argillaceous limestone
with Moccasin limestcne (Moceanin member),
mexber at the top Fine grsained drab limestone
The Lowville was the youngest formation found in «ise County and was
regérdod as equivalent to the Lowville of Eew York. The upper part, which
was n reddish limestone, was callied the Noceasin wmenber bul was markedly
z
different from the Lype Hoccasin in Tennessee sald Stoao!q The Cannon lime-
stone was {irst used by Ulrich in 1911 and included formaticns from the
43
Bigby thru the Cetheys in the Nashville dome area (see Table 15). Im 1922
Basgler and Ulrich emended the term to include limestones between the Catheys

144
and Bigoy on the esst f{lank of the Nashville dome., O5tose used the term

91
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Cannon and the overlying Catheyes evidently on the paleentologic evidence whiceh
Ulrich gave. Both formations zre considered of Trenton age by Ulrieh., The
fleedsville shale is of Maysville, ¥den and Trenton asges and was considered

—

the southwestern Virginis ecuivalent of the Martinsburg shalé@“ lowever, the
Rao@%illc was defined by Ulrich originally in central E&nnsylvania!qLThe
Sequatchie formation is the Bays sandstone of the Tstillville Folio but as
used in this folio wus not equivalent %o the type Bays in Temnseessz, but Ulrich
hzd correlated it with the Sequstcehie sandstone in east Tennessee, hence the
use of the name by Stose, It was alse equivalent to the Juniata formation of
Pennsylvania which was considered to be Richmondian in age and belonged to the
base of the 3ilurian according to Ulrieh. However, 3tose incluées‘it in the
top of the Urdovician in Wise Ceuntyjq7

In 1926 Ulrich summed up previously wﬁrld-uidc work on the CUrdovielan-
Silurian boundery. On the basis of diastrophic and faunal evidence Ulrieh
was convinced that the Ordovieisn-3ilurizn boundary was between the Cincinnatian
and Richmondien, f.e., between the Juniata and COswege (as used by Eutts,‘1933)
formstions in Virginia,''!

In 1927 A, «. Giles used the following section to describe the Urdoviecian
stratigraphy of the Rose Hill 01l Field in lee County, Virginia, which is

structuraliy a fenster.

Ordovician fest

Sequatehie formation (Upper Cineinnatisn) 2004
Red sandstone, sandy shale, red and
buff limestone

Reediille shale (lLower Cineinnatien) 5004
Shale and limesione
Chickamsugs limestone 1,750

Includes Catheys and Camnon lime-
stone (Trenton, lowville snd Upper
Black River limestone, and Stones
River limestone (Chazy)
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Ordovician and Cambrian

Knox dolowmite (Heekmantown and Upper 2, 8004
Cambrian)

Thick beds of dolowite with blue

nagnesium limestone and chert 1&yers'77

Giles used the Chickamauga limestone to include all the Lower Urdovician
limestones and did not distinguish the upper inox delomite (Beekmantown) from
lower dolomite beds which were all grouped z2s C&mbrian and Ordovieian,

Ian 1927 Bubts writing on the same type of structure which al=o oeccurs to
the southwest of the Hose Hill fen®ster used the following stratigraphie

sequence and nomenclabure,

Ordovician {eet

3equatchis formation; Shale and limestone, in
. part red. 4LOO
Reedsville shale, or Lorraine {Muysville and
(iden) age; Shsle, eslcareous sandstone, and
limestone in thin layers. 350
Trerton limestone, approximastely equivalent to
Hermitage and Cannon limestones; Limestone,
generally thin bedlded cosrsely crystalline. 250
Llowville limestone, of Blaek Hiver age; Medium,
thick-bedded lisesione, largely of compuct
texture; includes at top 100 feet or so of
shaly beds, probably of posw—lowville Bluck
River age. 1,000
Stones River limestone; Thick-=bedded, compact
and coarse-grained crinoidal limestone
peekmantown dolomite; Dolomite, thick-bedded,
gray, generally coarsely crystalline, some
conpact, /570 1,200

The Beekmantown is the Cenadian 3ystem of Ulrich, Butts stratigraphie
column is more detailed than (Giles,
In 1927 Giles also described the geology of Little Merth Mountain in

wWest Virginia and Virginia., In this paper he included the leelkmentown znd the

Juniata formations in the Ordovician, Giles redognized five zones withir the
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Beekmantown., The bottom was the Stonehenge limestone nepber, = massive blue
to dove limestone which iz granulsr in texture. The upper division of the
Stonghenge consisted of sandy laminoted strata and an edgewise conglomerste,
4 Cryptomoon stelll zone succeeded the tonehenge upward. Above this occurred
a Ceratopea zone whose weathered surfaces freguently projected this fossil., A
Turritoma zone was above this and the rocks consist<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>