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vii

"The Geology of the Délﬁon Quadfangle”
| Abstract _

The Dalton quadrangle (Ga. - Tenn.),'locaﬂed invnorthmest
Georgia within the Ridge and Valley proVinée, is a.fifteen—minute guad.~
rangle with topographic base by the U, 8. GeologicallsurVey; Because
of the excellence of the base map and the-lOcatibn'of.the‘quadrangle
in an area Qf»lower Paleozaic rocks, it'was’éelected;as a beéginning
poinb fdr a're—investigation of the'gedlogy of'norihwest Georgia.

Study éf the guadrangle, primarily concérne@vwith the stra-
tigraphy aﬁd‘structure:of»exposed Cambfian and.Ordoviqian straté in
it, has resulted in a map showing the areal géology in.cbnsiderab1y
greéber‘detail thah has beentdone formerlyL Somé modifications and
reﬁisions of previous wbrk have been establiéhed ahd suggested;'

Outeropping formations of the Cambrian éystem consist, at
least in part, of the following, described in ascénding ordef:

Weisner (?) quartzites and conglomerates, Rome sandstones and silt-.
stones, Conasauga shales and limestones, and the lower pért of the
Knox dolomite.

The upper part of the Knox and the overlying Newala forma-
tion, previously assigned to the Lower Ordovician, may more properly
belong with the Cambrian, because of the absence of a detectable iﬂ—
terruption between the lower and upper Knox. On the other hand, a
probable unconformity, which is thought to truncate the Newala as well
as.part of the Knox, seems to be a more nabtural and logical surface of
separation between the two systems. This tends to confirm similar

observations in east Tennessee and Virginia. The relative uniformity
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and persistence of Cambrian strata seem to be in sharp contrast to
the apparently inconstant character of some of the Ordovieian forma-
tions in the érea.
| Exposed formations of the Ordovician present varying aspects
on the eastern and western sides cf the quadrangle becauée of facies
differences. “Some of the formations could be‘mappediseparately in
some areas, bub general poorness of oubecrop cqmbined with lack of
fossils and absence of determined strike continuity required ﬁhat
judgment of their eXact equivalencies be resered unbil adjadént
areas are studied. WNevertheless, certain suggestions are présented
and provisional names‘assighed to some ﬁnits, but all are presently
grouped as "post~Knox Ordovi#ian". |

‘Pfimary structural features of the quadfangie Wefe simultae
neously invesﬁigated with the stratigréphy,Aand are described and
interpreted. Taulting and folding are demonstrated to be the chief
cause of outcrop lineation. ©Several types of faults are discussed.

The mineral resources of the quadrangle are described and
evaluated insofar as possible. OSome recommendations for their future
development are also made.

Tentative suggestions are offered to explain the geologic
history of the area, in an attempt to stimulate future investigations

in the Paleozoic area in Georgia.
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~ INTRODUCTION

Purpose of Investigation

'Geolégists have been engaged for many years:with problems
of the Paleozoic rocks of the southeastern United Sﬁates, but the
Georgia region has, perhaps, not received the same amount of éttention
as adjacent states. This is particuiarly true in recént years, be-
cause only two reports of regibnal significance have been issued since
1947 dealing with Paleozoic rocks in the States These are é report
by Charles Butis, published in 1948 but written in 1937; and a‘compre~
hensive discussion of the Cartersville districf by Thoﬁas_Kesler, in
1950, Gonsiderable-opportunity exists, therefore, for additiénal in-
vestigations of Paleozoic rocks in Georgia.

Contrdversies\have'iﬁevitably arisen over certain critical
phases of Paleozoié geology in Georgia; some of the arguments have
been resolved satisfactorily but others continue uﬁabated. Largely,
the differences in opinion have arisen because of various interpre-~
tations which lead to dissimilar conclusions, But, on the whole,
relationships and philosophies established in other regions have not,
in the past, been applied in Georgia. Recent advances in knowledge
demand, cénsequently, a re-examination of a large part of the Paleozoic
section of Georgia. |

One of the better known but still controversial areas with-
.in the Paleozoic region of the State is the Cartersville District which
borders the Piedmont province on the west. Because obvious faults
separate the Ridge and Valley from the Blue Ridge farther north, many

- investigators have been led to assume that a master fault - the
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"Cartersville" fault - sepaéates the Paleozoic rocks of the Carters~-
ville district from the crystalline rocks of the Piedmont. Kesler
(1950), however, believes there is no demonstrable fault ét that lo-
cation in the Cartersville area. In addition, Kesler has raised
many othef questions about the stratigraphy of the Paleozoic sedi-
ments which cannot.Be answered satisfactorily within the district
because of its isolation.

| The present investigation was undertaken to help clarify
many of the probleﬁs existing in the Georgia Paleozoic seétibn; It'
is hoped that this,initialkstud& will be'a nucleus»ffom which;-by
expansion, theventire Paleozoic area, including theicartersiille dis-
trict, could be re-mappeds, Selection of the area whidh.wasito:serve
this purpose therefore had to be ﬁade caﬁefully andiwith consideratibn
for several factors.

First, the area selected should have an accurate topo-
graphic base mape. Secqnd, it should be located geographically as
close as possible to Tennessee, in order to relate the Geérgia section
to the better known Tennessee section. Third, the area should be
large enough in area to warrant careful investigation, but not too
large to necessitate reconnaisance methods. And fourth, it was felt
that the rocks of the area should represent the lower part of the
Paleozoic column, so that an‘orderly progression of successively younger
strata would be established as regional mapping éontinued beyond the
limits of the chosen area.

The Dalton guadrangle met all of these requirements as far

as could be determined from a preliminary survey. It was selected,
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as a result, to be the first step of the larger regional study. Few
regrets have been made over its choice.
Field Work

Preliminary investigation of the Dalton quadrahgle‘was be -
gun in 1941, but the intervention of World War II, with travel re-
striction prevented the immediate completion of the prqjeét.v'Work‘was
resumed in 19&6‘but no concerted effort was possible untii the 1948 -
1950 interval., Field work.wasbcompieﬁed in September, 1950.

The press'of university teaching duties prevented comﬁleé

~tion of field work as promptly as could have been desired, but the
delay made available many opportunities for consultatidﬂ and advice
that otherwise could not. have been obtained; The actual field work,
done chiefly on weekends during the two year interval, probably’would
represent, chronologically, from six to seven months' worlk.
Acknowledgments

Many individuals have contributed time and advice to the
investigation, but it was through the great interest and generosity
of Garland Peyton, Director, Georgia Division of kines and Geology,
that the project was made possible initially, then carried tc comple-
tion. Special thanks for inspiration and guidance must be paid to
Dr, John L. Rich and Dr., Gordon Rittenhouse of the Department of
Geology and Geography, University of Cincinnati, as well as to Dr.
Kermeth E. Caster of the éame institution.

Particular gratitude is due the members of the field con-
ference held in the area in mid-July, 1950. These are: dJohn Rodgers,

Yale Universitys; Robert A. Laurence, Philip King, Robert Neumann,
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-George Swingle, United States Gec;logical Survey; an&l A, S, Furcro’nv
and Brandon Nuttall, Georgia Division of Mines and Geology. Emory
University made faéilities available for fesearch.

Many residents of the Dalton quadrangle also c‘§ntributed
much to fche success of the investigation. Among them were: Mr. Keith,
Eton, Ga., Mr.. and Mrs. Lester Quarles, Chatsworth; Mf. W. He Glenn
and Mr, Francis Glenn, of the Georgia Taic Company, Chatsworth; and
others too nmumerous to mention. All property owners were most co-
operative and facilitated ’the investigation by: pointing out rock ex-
posures which otherwise could not,have been located. |

Methods of map preparation‘ | -

The preparation ofbthe ’geologic mép (Plate V_III) has b.e‘en
done in the ordinaiy mannef but with several inovations ‘t..hat warrant
some explanation. Originally it was hoped that an outc'rép map éould
be prepared to accompany the areal geologic map, but this soon proved

~ impracticable because of the poorness of the exposures. It was de-
cided, therefore, to employ a system by means of which some degrees
of certainty of formational boundaries and faults could be expressed.
This has been done in the. following manners:

Formational boundaries:

Solid lines are positive contacts; dashed lines are
approximate contacts; and dotted lines are less cer-
tain contacts.

Fault traces:

Solid lines are well-defined faults; dashed lines re-

- present approximate, covered faults; and dashed lines
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with question m;rks are less certain faults or faults
within a siﬁgle formations The overthrust side of the
fault is shown by a - "T", while normal faults have
~ the upthrown side de‘signatved by - #U", and tﬁe down-
thrown side by - pH, |
Station numbers are shown on ﬁhé areal geol,ogicv map' (Plate
- VIIT) to aid iﬁ the written descriptions found in the: text of the re-
-port. Dips and strikes are’ ’a.lbso indicated on the mép.A \
The »cros.s-sections‘ “aécompa;nying the map vare -somev}hat dia=-
grammaﬁic in that precise repfoductién of ﬁopographic‘pr()fviles has
n&b been attempted. ‘Fﬁrt.hemore‘ > the iertical '-s‘ca'le is i‘ive times
the horizontal s;:a_ile‘, ‘although the dips of the famlt planeé'are ap=-
pfoicimately true in felétion to fthle. stralta.j: | ” |
Location
The Dalton quadranglei o:ccupies an ‘Aarea in northwestern
Georgia bounded by the barallels 34° L5' and 35° 00' N., énd the meri-
dians 84° }5' and 85° 00! W, (Fig. l.)e It is the nort.hwe.stern quarter
of the 30 minute, Dalton quadrangle of 1895 published with scale of
1/ 125000 and a contour interval of 100 feet. Increases in population
with attendant construction of new roads and highways, as well as
new railroad right-of-ways after 1895, necessitated a re-survey of a
poftion of the area covered by the older map. Three of the four 15
minute quadrangles in the 30 minute Dalton quadrangle of 1895 have
now been issued. The present 15 minute Dalton qué.drangle map edition
was published in 1943 on a scale of 1/62500 and a 20 foot contour

- interval. It was prepared largely from aerial photographs and is
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remarkably accurate in most details. No major deviations from
topography were noted, but some very minor modifications, inevitable
with the passage of time, were noted in.culture,'such as new roads
constructed since 1936 and relocation of some roads which were in
existence before that time. |

Hereafter in this report the words "Daiton quadrangle"
will refer exclusively, unless otherwise specified, to the 15-minute
quadrangle which now bears that title. .

The Dalton quadrangle includés, in Georgia, the horthmestern
part of Murray County, the northern half of Whitfield.cduﬁty, and a
very small strip of the northeastern cérner of Catoosa County. Thev

:quadrangle extends into Tennessee for a distance of apprqximately 0.85
miles north of the Georgia line, and inclﬁdes‘in Tennessee,lwest to
éast, a small part.of southeastern Hamiltdn County, a‘narTOW'strip of
southern Bfadley County, as well as a very small part of the south-
western corner of Polk County.

Main lines of two major railroads traverse the area from
north to south, and a third railroad of equal rénk passes‘across the
southwestern corner of the area. The Louisville and Nashville right
of way from Atlanta to Knoxville crosses the southeastern portion of
the quadrangle in Murray County. The Southern Railway is located
from three to four miles east of the western boundary of the quad-
rangle and essentially parallels it across the area from north to
south, On the other hand, the N. C. and St. L. tracks enter the area
about one half mile south of Dalton, then turn abruptly westward about

a mile north of that city to leave the area.
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Most of the important commu;ities are located along the
railroad right-of-ways and at.least one of them, Chatsworth, has grown
up as a result of the railroad's ldcation; Thé city of Chatsworth,
now the county seét of Murray County, lies astride the tracks of the
Louisville and Nashville‘Railway. Formerly, when the 1895 Dalton map
was published, the county seat was Sprinnglace, about 2 1/2 miles
west of Chatsworth; the railroad had not then been.constructéd. Simi~
larly, the village of Eton, now some three miles north of Chatsworth,
does not appear oﬁlthe older mép, and has,-ﬁherefore, developed as a
reéult of the railroad line, T§ thé west, lies Dalton the largest city
of the afea and county seat of Whitfield County. It is situated in
the southwestern'éorher of the quadrangle‘énd is served by both the
Southern and N. C,. ahd St. L. railroadé. North of Daltoﬁ, along the
Southern route, are Varnell and Cohutta, both of which,_though small,
are thriving communities. Other, still smaller communities too numer-
ous to list are located along the various major highways sérving the
area.

Chatsworth is the crossroads for U. Se. h1ll, which is the
main Atlanta to Kngxwille highway, and U, S. 76, a scenic road from
Wilmington, N. C. to Chattanooga, Temn. U, S. 76 also passes through
Dalton where it joins U. S. L1 connecting Atlanta to Chattanooga.
State Route Tl, north from Dalton, is a major link in a chain of state
roads north in Tennessee., Numerous secondary roads within the limits
of the quadrangle are paved or improved so that they provide access
in all weather to the various communitiese.

- Dalton is widely noted for its chenille industry., This
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manufacfuring process, which‘only a few yedars ago was in the haod—
craft stage, has now become‘a highLy mechanized industry employing
large numbers of workers drawn from the vicinity.‘:Chenille plants
are 10cated also.invmany other towns and‘villages of the‘area and
provide'a'stable income and employment; Muchsof the growth of the‘_b‘
indusiry‘is attributable to low-cost electric power, as well as to
, the initiative of the owners and employees.. | |

| A large proportlon of the 1nhab1tants of the Daltcn quad-“
rangle are farmers and land -owners who have in the’ past and. at present_
prov1ded the human foundatlons necessary for the growth of the towns ,
'and citlesiserv1ng the sectlonb Crops.are dlverslfled bucvare now
tending towards greater'livestock production than formeriy;e'This iné"
creases the acreage of grassland whlch in turn 1mproves the 5011.
Other soil conservation practices such as contour plow1ng, terraclng,
reforestation and so forth, are inereasing tremendously the value of
farmlands within the quadrangle. | | |

Mineral productlon in the Dalton quadrangle 1s now confined

to limestone for agricultural and aggregate purposes, chert for road
metal, along with. sporadic manganese, iron, and some bsrite mining.“
Two companies. in Chatsworth process talc‘and shale mined in the near-
by Cohutta Mountains to the east and at one time considerable quanti-

ties of shale were mined for brick making.
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PHYSIOGﬁAPHY

The Dalton quadrangle lies wholly within what has been
termed (Butts and Gildersleeve, i9h8, Pe 3) the Paleozoic area of
northwest Georgia which occupies portions of two physiographic pro-
vinces - the Appalachian Plateaus on the west and the Ridgé and Valley
on the east, but the Dalton quadrangle lies entirely within the latter
(Fenneman, 1938, P1., III.). These natural subdivisions, while not so
named by Hayes (1899) were descfibed by him in some detail.  Later
M. R. Campbell (1925) restudied and described the ’area carefully, but
-still retained the term "The Valley" for the section calléd the'Ridge
and Valley by Fenneman. Campbgll‘s Lookout Plateau, howevef,‘was re-
cognized by him to be a part of the larger Appalachian Piateaus prb~
.viﬁcé.' At the Tenhessee line, The Valley is approximately 35 miles
wide, but swinging séuthward then westward toward Alabama in a broad
arc, it widens to a maximum of 53 miles along a line from Cartersville
northwestwafd to the base of Lookout Plateau (Fig. 1).

The Valley, in general, has‘much +the same characteristics in
Georgia as it has elsewhere, but its rélief in the souﬁhern sector is
considerably less than that farther north. Elevations within The Valley
range, on the average from 600 to 800 feet above sea level, although
some ridges are considerably higher, However, the mountains of the
Blue Ridge to the east and the escarpment of the Plateau to the west
are from 1000 to 2000 feet higher than the average elevation in The
Valley. The difference in elevation results both from the type of rock
underlying the several provinces and from the structural attitude of

these rocks. The rocks of the Blue Ridge province are hard crystalline
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materlals which res:l.st erosion aI;d weathering, whereas those of 'I'he
Valley afe mostly limestones 'and' shales that are relatively less re- '
sistant and thus stand at lower elevations. On the west ,> The Valley
is bounded by the prom:t.nent, ea.st—i‘ac:.ng escarpments of Lookout Moun~
taln marklng the eastern edge’ of the Appalachlan Plateaus province,
The nearly horizontal strata of the Plateaus s largely capped by re-
sistant Pennsylvanlan sandstones » stand out in bold rellef from the
crumpled beds of The Valley. ; ‘

. A detalled examlnatlon of The Valley shows that it has s in. |
reelify; a greatly ‘d:Lversalfled floor wh:.ch con51sts of'broad pla:.ns, '
and low rounded - _as well as sharply serrate, 11near rldges whlch have
developed because of dlfferentlal erosmn on beds of varylng resistance
and structure. Gampbell ‘(1925, pp. 138-139) subdlv;dedv‘The_Valley into

~ three parts (Fig. 1). The divislon farthest to the northwest he called
Chickamauga Valley affer the river of the same name “that ‘dr‘eins its
‘northexv'n part. The surface of this‘ valley is. lower than either the
Lookout Plateau on phe west or the ridges which bound it on'the east,
Its floor is feiply level and smooth, with occasional, low, rounded

© hills and ridges. |

| The next division east of Chickamauga Valley, which Campbell

called the Armuchee Ridges is characterized by a series of prominent
ridges, trending more or less parallel to the general strike of The
Valley, with relief varying from a few hundred feet up to as much as
1000 feet above the valley floors. The eastern boundary of the Armuchee
fﬁdges was designated as a line following the base of these ridges that

extend almost continuously from Tennessee on the north to Alabama on .
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the west. Near the Tennessee line the ridges are not conspicuous,
but, in a general way, the boundary follows the Southern Railway
southward from Red Clay for a disbance of about ten miles. IFrom
that point, it continues soubhward along the east base of ChattooF
gata Mountain about 2 miles west of Dalton, thence south and south-
westward toward the Alabama state line.

The Rome Valley, the third subdivision named by Campbell
(1925), for the city of Rome, Ga., is the largest of the three divi-
sions of The Valley. Along the Tennessee line it is about 13 miles
across, widening at Cartersville to about 25 miles, then narrowing to
approximately 21 miles along the Alabama line. It is drained princi-
pally by the Coosa River and its tributaries of which the Etowah and
the Oostanaula are the largest. The Etowah enters Rome Valley from
the east near Cartersville, then flows in a westerly direction
toward Rome where it joins the Oostanaula to form the Coosa. The
Oostanaula River is a longitudinal stream draining the northern por-
tion of the Rome Valley and is formed by the confluence of the Coosa-
wattee and the Conasauga. Conasauga River, in the Dalton quadrangle,
is a fairly large stream which rises to the east in the Cohutta Moun-
tains of Murray and Fannin Counties. From its source it flows north
into Tennessee as if to join Ocoee River but then turns south into
Georgia again and flows southward to Calhoun where it joins the Coosa-
wattee. The Conasauga is one of the principal streams of the Dalton

Quadrangle.
The Rome Valley is characteristically a plain modified by
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a few isolated ridges, hills and even mountains. Among others, Camp
Ground lLiountains and Cedar Ridge are prominent in the northern part
of the section within the boundaries of the Dalton quadrangle. Hayes
(1899) recognized the existence of two widespread and distinct levels
within what is now called the Rome Valley, naming the lower of these,
closely associated with the master draiﬁage pattern, the Coosa pene-
plain. The upper level, he called the Highland Rim, which Fenneman
(1938) doubtfully correlates with the Harrisburg peneplain of Penn-
sylvania, Both levels are present within the Dalton quadrangle, the
"lower ranging from about 700 to 750 feet in elevation, while the
higher level seems to vary from about 940 to 1000 feet above sea
level. The Coosa level apparently is marked by Recent alluvium which
outlines to a large extent the present stream systems of the quad-
rangle. (See Plate VIII.)

Locally within the Dalton quadrangle, details of relief are
directly related to the areal geology. The numerous, sub-parallel
ridges and valleys result from strata with differential resistance to
erosion and with structural attitudes of such a nature as to expose
them in alternating belts. The higher, more prominent ridges, with-
out exception, are supported by beds with a high silica content
either in the form of chert or sandstone. The chert, usually derived
from the Knox, occurs as a weathering residuum and in the form of
massive ledges; it is responsible for White Cut, Cohutta, Red Clay
and Cedar Ridges in the western and central areas of the Dalton quad-

rangle, as well as a ridge immediately west of the Rome fault (Fig. L),
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and another just west of the city of Dalton. ZEast of anasauga
River, another ridge, underlain by Knox cherts, but with a relief
less than the ridges west of the river, trends slightly east of
north across the quadrangle. Its southern end is about 1 mile west
of Spring Place; its northern end is just west of Colvard School.

Prominent ridges underlain and supportéd by sandstones of
three different formations are: Camp Ground Mountain, held up by
leisner quartzite; Sumac Ridge, resulting from the Athens sandstones
and siltstones; and Hamilton liountain, north of Dalton; underlain by
the "Bays" sandstones. Ferruginous Rome sandstones are responsible
for areas of low, rounded, "comby" hills and short ridges in the sec-
tion just east of Dalton and northward along Coahulla Creek, as well
as in several areas adjacent on the west to Conasauga River. Such
areas, having a relief much less than that of the chert and sandstone
ridges, seem to be, in general, characteristic of the Rome. An ex-
ception must be noted, however, in Gap Spring Ridge, in the north-
eastern corner of the quadrangle, which is also underlain by the
Rome, but which has a relief nearly equal to that of most of the ‘
Knox ridges.

Recent alluvium, associated with the major stream valleys,
masks the geology of the Paleozoic rocks locally, but serves to
emphasize the asymmetry of the ridge profiles. Scarp slopes of many
ridges face west and northwest while dip slopes are east and south-
gast. This is well illustrated on the ridges immediately west of

Coahulla Creek, and also in the hills west of Conasauga River.
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Stream patterns within the quadrangle are largely controlled
by the position of carbonate rocks, such as Conasauga limestones,
which offer less resistance to weathering and erosion than the sand-
stones and chert-bearing formations. DBecsuse of the areal geology
pattern, trellis drainage has developed in which the master streams
are longitudinal subsequents with tributaries joining the trunk
streams by means of transverse valleys. As a result, numerous water
gaps have formed such as the one near the eastern boundary where Sumac
Creek cuts through Sumac Ridge, and another, south of there, near
Eton, where a tributary to Mill Creek has cut through Camp Ground
Mountain. Just north of Dalton, the 1ill Creek which is tributary
to Coahulla Creek, has created a series of gaps through several
ridges lying nearly at right angles to its course toward the south-

east.
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STRATIGRAPHY
CAMBRIAN SYSTEM

Rocks of Cambrian age occupy extensive areas within the
Dalton quadrangle and comprise the larger part of the exposed
geologic column. All of them are sedimentary materials which were
deposited in the Appalachian geosyncline largely as a result of
mechanical processes. Differences in lithology exlst, however,
making it possible to separate several formations which, in the
commonly accepted ascending order of age (Howell, B. F., 19LlL,
Chart 1) are as follows: Weisner, Shady (not identified in Dalton
quadrangle), Rome, Conasauga and Knox (in part).

~ The Weisner formation, which crops out intermittently
throughoutbthe Southern Appalachians, is chiefly a massive quartz-
ite with alternating beds of shales. Commonly it is a good ridge-
maker when the resistant beds are structurally situated to expose
them.

The Shady formation, where identified, as in the Carters-
ville, Ga., district, is usually a dolomite (Kesler, 1950), and,
apparently, is likewise only locally developed. The formation may
be but a basal member of the Rome.

Strata of the Rome formation are primarily thinly-bedded,
sandy and, in places, more highly colored than adjacent formations.
Furthermore, the quantity of sand as well as its grain size seem to
decrease toward the younger part of the formation, making it 4iffi-

cult, as a result, to draw a precise boundary between the Rome and
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the overlying Conasauga shales. Other criteria are generally re-
quired to meke a satisfactory differentiation between the two forma-
tions.

The Conasauga formation, in northwest Georgia, is ordinar-
ily termed a shale but other rock types are known to exist within its
limits. vMuch difficulty was experienced during mapping of the Dalton
quadrangle because of an unsuccessful attempt to separate members of
the formation, and it was finally decided to map the group as a2 unit.
Nevertheless, in the text below, distinctions are made between members
insofar as possible. On the whole, the Conasauga éonsists, in the
Dalton quadrangle, of yellowish shales, in part calcareous, and of
thin to massively bedded limestones which ordinarily underlie major
valleys. No unconformities seem to exist between the Conasauga and
the Rome, below, or the Knox above,

The Knox "formation" as shown on the geologic map (Plate VIII)
is, in reality, a group of formations which, because of poorness of
critical outcrops, could not be mapped individually. However, it is
quite probable that beds of the Copper Ridge, Chepultepec and Longview
formations are represented in places within the Knox in the Dalton
quadrangle. Butts‘and Gildersleeve (1948, geologic map), following
the recommendations of the Cambrian Subcommittee (Howell, 19Ll), indi-
cate that only the Copper Ridge properly belongs in the Cambrian,
while the Chepultepec and Longview are shown as Lower Ordovician,
Furthermore, Butts and Gildersleeve also place the Newala formation,
overlying the Longview, in the Lower Ordovician.

There seems to be little reason, at least in the Dalton
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quadrangle, to postulate a systemic boundary at the top of the Copper
Ridge. No discoverable evidence of any interruption of sedimentation
at that horizon was brought to light during the present investigation.
It is suggested, therefore, that the Cambrian time interval of the
Dalton quadrangle actually embraces strata as young as Newala, bub
considerably more evidence over a greater area will be needed to
demonstrate this conclusively.

The descriptions and relationships of individual formations
vp through the Newala in this report have been treatéd as component
parts of the geologic column as oubtlined by Butts and Gildersleeve
(1948). This has been done primarily because of a lack of sufficient
evidence to the contrary, and secondarily because of the fact that it
makes possible greater ease of cross reference to previous reports.
This, however, should not obviate the strong probability that many
fundamental changes in nomenclature will eventually be made in the

Cambrian of the Southern Appalachians.
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Weisner Formation

The Weisner formation, originally described by Smith (Smith,
1890), was named from exposures occurring on Weisner Mountain located
in eastern Alabama.

Distribution - Strata of lithology similar to that of the Alabama
locality have long been known in the Valley region of Georgia, but
are festricted in occurrence to rather widely séparated localities
where they constitute but a small portion of the Paleozoic rocks of
the region. Exposures, isolated because of tectonic disturbances or
original sedimentation, ordinarily are correlated primarily by means
of lithology and stratigraphic position, and secondarily by paleonto-
logic methods.

A mass of quartzites and quartzite conglomerates produces,
in Murray County, a prominent ridge named Camp Ground Mountain. This
ridge begins near Oran crossroads, about 1 1/2 miles north of Chats-
worth, and extends northeastward beyond the east boundary of the quad-
rangle at a point about 1/2 mile east of Eton. No deposits of a simi-
lar kind are known in the area.

Lithology - Exposures on Camp Ground liountain are chiefly massively-
bedded quartzites and intercalated quartzite conglomerates, together
wiﬁh some thinner, shaly zones which are poorly exposed. 4 section
transverse to the strike of the mountain may be seen in a wabter gap
along the road leading eastward from Eton (Station 1). There, over a
distance of about 225 feet, thick bedded, hard, tough, quartzitic con-
glomerates at the west end of the gap, are succeeded, to the east, by

a series of somewhalt less massively bedded quartzites and non-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

19



persistent layers of greenish, platy siltstones up to about 6 inches
thick. Iuch brecciation of the eastern end of the section has occurred
so that it is virtually impossible to trace any bed more than a few
feet. Flocd plain alluvial deposits effectively Qonceal the western
extent of the conglomerates.

The brecciated zone along the east base of Camp Ground
Mountain'was‘traced several hundred yards south from the gap by means
of exposures along an old logging road and borrow pits located along
its strike. A series of springs, situated aporoximately along the -
same strike as far as the south end of the mountain, probably mark the
trace of a fault zone. Considerable gquantities of massive, honey-
combed blocks of limonite and jasperoid also occur along4this zone at
the east base of the mountain. In a few places, small, moderately
well formed hexahedrons of yellow pyrite occur in cavities within the
limonite. One small pinnacle of a medium-gray, shaly limestone also
was found cropping out in the brecciated zone. It is thought, there-
fore, that the mineralization is genetically related to a fault zone
and that the limestone pinnacle perhaps represents a fragment in the
brecciated drag zone.

Thin sections made of the quartgzite from beds near the south-
ern end of the mountain (Station 2) show that it is a feldspathic
orthoquartzite which approaches the composition of a sub-graywacke
(Pettijohn, 1949, p. 255). It is a poorly sorted, quartzose rock in
which the grains between the diameters of 0.1 tc 0.4 mm. are pre-
dominantly (90%) angular to sub-angular, but those between the

dimensions of 1 to 2 mm. are sub-angular to sub~rounded. Many of the
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larger grains of quartz show overgrowths which are anhedral in out-
line, with dust rings that indicate a former rounded to sub-rounded
shape. Some micro-stylotitic development (Plate I, 4) also is pre-
sent, but in many cases grains which evidently were once a unit have
since been sheared and a quartz "meal' produced along the fracture.
This is evidenced by parallel extinction in the adjacent but now
separabte grain fragments.

A small percentage of accessory minerals is also present,
such as some sericite which is usuwally smeared out along the grain
boundaries. Also, a little interstitial biotite as well as a small '
amownt of limonite occurs along the fractures.

There seems to be little doubt that the quartz grains, both
large and small, are now at least in a second, and perhaps a third .
cycle. Also it is probable that this rock was subjected to great
pressure, perhaps before folding, which, along with solution, pro-
duced the now fractured stylolitic structures. TFurthermore, the pre-
sence of the sericite could indicate that: the rock has undergone
partial metamorphism, probably in late Paleozoic -time.

The conglomerate, near the western end of the section ex-
posed in the water gap, contains angular to sub-angular quariz
pebbles, but in some beds near the center of the section, the
pebbles are rounded and flattened. The pebbles range up to an inch
or more in longer dimension, although their average size more closely
approaches 1/l inch. Thin sections reveal that the conglomerates are
much like the quartzites in that the quartsz pebbles are cemented in a

quartz mabtrix which is essentially the same as the pebble-free
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material. The pebbles, however, contain dust-like zones of magnetite
inclusions which are clues to the vein origin of the gquartz composing
them. And, although no feldspar was noted in the sections, kaolinized
fragments in hand specimens show that it is present. Considerably
more sericite is present in the conglomerates examined than in the
quartzites; it is estimated that 10% to 15% of the total rock is seri-
cite most of which occurs as thin wavy laminations in fractures which
cross grain boundaries indiscriminately. This fact is attributed to
the development of the sericite during or after orogenic movement.

No evidence of fossil organisms or organic structuré was
noted,

Correlation and Stratigraphy - The quartzose rocks of Camp Ground

Mountain are isolated both structurally and geographically, so that
any correlation at present with rocks elsewhere in the Appalachian
region must be made with exfreme caution. Butts and Gildersleeve
(1948, p. 12) assigned the Camp Cround Mountain outcrops to the Rome,
but noted that it was an exceptional occurrence if that correlation
were correct. However, they did not recognize the faults bounding
the mountain and fhought, therefore, that it was merely an extension
of the Rome siltstones cropping out immediately southeast of the
mountain. P. B. King (1950, Field conference, 15 July) observed that
the quartzites and conglomerates, in his opinion, belong to the
Chilhowee group, and to the Cochran formation in particular. This
may very well be true, but the writer believes that these rocks are
more closely related to the quartzites and conglomerates which have

been described by Kesler (1950, p. 8-9) as Weisner. Any correlation
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is, however, strictly provisional and might be termed "Weisner-

type" at present.
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‘A. Sutured boundaries between guartz grains of the
Weisner(?) conglomerate at Station 1.
(50X, crossed nicols)

B. Crenulated Rome sandstone at Station 4.
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Rome TFormation

The Rome formation was so named in 1891 by C. W. Hayes from
Rome, Floyd County, Georgia (Hayes, 1891). The name "Rome", however,
was antedated by the names liontevallo or Choccolocco which were
simultaneously introduced for beds of equivalent age by the Alabama
Geological Survey in 1890 (Woodward, 1929). The Alabama names never
attained widespread usage and now have been discarded in favor of the
more popular term '"Rome" for beds occurring in Alabama, Georgia,
Tennessee and southwestern Virginia (Howell, and others, 19LkL).

Distribution ~ The Rome formation crops out in three major belts as

well as in several smaller areas crossing the Dalton quadrangle from
north to south. The outcrop area of the southeasternmost of these is
closely associated with a fault which bounds it on the northwest and
which is probably responsible for its position. The other two major
belts occupy a central position in the quadrangle and although not
connected by surface exposures, are thought to be'related as the east
and west limbs of a shallow synclinorium. Of two other areas of ex-
posed Rome, one occurs in the northeastern section of the quadrangle
between Sugar Creek and Conasauga River, while the second may be seen
in the northwestern corner as a very narrow outcrop band.

Lithology - The rocks of Rome age within the Dalton quadrangle have
been so closely folded and faulted that no section was found in which
reliable measurements of either thickness or stratigraphic sequence
could be made. Notwithstanding this difficulty certain characteris-

tics of the formation maeke possible its separation from the Conasauga

overlying it.
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Predominantly the Rome is sandy or silty in varying degrees
both areally and stratigraphically. It is, however, as noted by Butts
(1926, p. 66)- ~ "a rather heterogeneous formation, being composed of
red shale, green shale, reddish or chocolate sandstone, light-gray,
rusty-weathering calcareous sandstone, and local beds of fairly pure
limestone and dolomite. The red shale and the rusty-weathering cal-
careous sandstone are the most characteristic feabures and are unmis-
takable markers of the formation.!" At Rome, Georgia, the type locality,
the rocks of the formation were described by Hayes (1902, p. 2) as
being thin-bedded, fine-grained sandstones and sandy shales which are
brilliantly colored with various shades of yellow, green, red, purple
and white producing a nobticeable banding in the formation. He further
states that the lower portion of the Rome consists of thin-bedded red
sandstones, while the upper portion is chiefly variegated shale. Butbts
and Gildersleeve (1948, p. 11-12) noted the variegated colors of the
shales and mudrocks stating that these, along with the red sandstones,
are distinctive characteristics of the Rome. On the other hand, a dif-
ferent type of Rome has been recognized north of Resaca, Georgia. At
that point, which is some twenty miles south of the Dalton quadrangle,
the Rome shales assume a yellowish color while the sandstones become
greenish. This observation seems to be correct, at least in part,
because a great deal of the Rome in the Dslton area possesses such
relatively drab coloration. However, certain exposures (Stations 3,
li)show the bright banding of reds, purples, and yellows both in the

~shales and in the sandstones. It is likely that these represent, in

the Dalton area, only the lower part of the Rome; for in each instance
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the exposures are so situated structurally that the lower strati-
graphic horizons could have been brought near the surface at those
points. The yellowish and greenish beds, therefore, probably belong
to the upper portion of the formation, and this seems to be borne out
in the areal relationships.

The Rome exposure situated in the northeastern part of the
quadrangle between Sugar Creek and Conasauga River, probably repre-
sents the lower portion of the formation. No good continuous out-
crops of the formation were seen within the quadrangle, but an ex-
cellent series of road cuts occur along the Spring Place - Cleveland,
Tenn., road about one half mile north of the quadrangle boundary. At
that locality, the Rome consists of heavy, brownish-red beds of rather
massively-bedded sandstones and thinner beds of siltstones. Cross-
bedding is common and one zone in the sandstones shows good ripple
markings. Small scale folding and faulting throughout the quarter
mile length of the road cubs make it impossible to trace a given hori-
zon with certainty. No fossils were found. Thus, no stratigraphic
sequence could be established ab that point. DBut the presence of the
Conesauga immediately to the southeast is suggestive, at least, that
a large part of the Rome is present and that the described beds are
likely to be its older parts. Topographically, the more resistant
sandstones of the Rome have resulied in the creation of a prominent
ridge extending southward inlto Georgia for several miles. The north-
western foot of this ridge is marked by a fault which brings the lower
portion of the Rome in contact with upper Conasauga.

Vertically dipping, dark-brownish sandstones, probably of
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the same general stratigraphic zone of the Rome, are found along a
small eastward-flowing tributary to Conasauga River, south-south-
easterly of Beaverdale, at a road crossing about 1 1/2 miles south-
east of Holiness Church and 1 mile southwest of Hampton Island
(Station li). Ledges of sandstone, striking approximately N 32¢ E,
lie transversely across the stream valley at intervals of 20 ér 30
feet over a distence of about 100 yards down stream from the road
crossing. These beds, which are more resistant than the intervening
ones, are highly crenulated and irregularly folded layers ranging
from 1/2 inch to 2 inches -in thickness. Most of the layers are com-
posed of medium-grained quartz sand cemented by a mixture of car-
bonates and limonite. Fresh rock fragments are dark gray.
Approximately 1 mile southwest of this sandstone exposure
may be found a zone of thin limestones which are probably of Rome
age. The limestone beds occur along the road ditches at a point
1 1/2 miles east of Deep Spring and about a mile west of Conasauga
River (Station 5). The rock crops out in beds about 1 foot thick
and is finely crystalline, dense and mediwm-gray with slight purplish
and greenish casts. Immediately below it, stratigraphically, to the
east, and in contact with the limestone, is a 1 1/2 inch thick bed
of thinly laminated, fine grained, dark browvn sandstone. Apparently
there has been a slight overturning of the strata at this location
for although the strike is N 22° E, the dip is 80° SE, thus placing
the sandstone abt a lower horizon. Westward from this point for
about 1/2 mile, occur intermittent outcrops of thinly bedded, silty,

yellowish and brownish shales and thin sandstone layers which are
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thought to represent the upper zone of the Rome.

Carbonate rocks of Rome age are, in general, either poorly
developed or seldom exposed within the Dalton gquadrangle. The more
common rock types are the thin sandstones, siltstones and shales
which, on weathered surfaces usually show drab, reddish-browns and
yellows. Less often seen are the banded colors that seem to be more
characteristic of the Rome in the type locality. Many exposures of
relatively unweathered Rome, particularly within the city limits of
Chatsworth, are greenish-yellow, closely approaching the‘colors of
the overlying Conasauga shales. The close resemblance of the Rome to
the Conasauga in the Chatsworth area was noted by Smith (1931, p. 193)

. during the course of investigation of the shales of northwestern
Georgia. He points out that the 'hard, greenish-drab clay is not
typical of the Rome formation elsewhere", and concluded that the ex-
posures should be assigned to the Conasauga. Similaf outcrops may be
seen occasionally in the other areas of ‘the Rome within the quad-

rangle.

Correlation and Stratigraphy - No fossils were found in the rocks

mapped as Rome in the Dalton quadrangle during the present investiga-
tion, although diligent search was made for specimens with which to
confirm the observations of previous investigators in the area. As a
result, the stratigraphic position of the Rome in this quadrangle is
estzblished entirely upon the basis of its lateral continuity and
lithologic similarities with fossiliferous beds at other localities.
Butts and Gildersleeve (op..cit., 1948, p. 13) also noted the paucity

of organic remains within the Rome in Georgia, and state that only at
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one locality was a form found which could demonstrate the Lower
Cambrian age of the formation. On.the othef hand, Resser (1938,

p. 9) states that examples of the Rome fauna are not difficult to
find near Rome, Georgia, and that, therefore, the stratigraphic posi-
tion of the formation there can be readily established. The occur-
rence of an Olenellus fauna from a number of different localities
throughout the Southern Appalachians establishes, in his opinion,
the Lover Cambrian age of the Rome. Because the faunal colléctions
from the Rome are widely separated geographically, the organié
sequence within the formation cannot be stated with assurance.
Nevertheless, Resser believes that the upper contact of the Rome is
marked, in east Tennessee, by the presence of the overljing Rutledge
limestone which, in Georgia, may be equivalent to the lower portion
of the Conasauga.

Rodgers and Kent (1948, D. 2) in contrast, have separated,
in northeastern Tennessee, 360 feet of shale formerly assigned to the
Rome, Ljing immediately below the Rutledge limestone, into a new forma-
tion called the Pumpkin Valley Shale. This unit, they state, is more
closely related both faunally and lithologically to the Conasauga
than to the Rome. Rodgers has also examined several of the upper Rome
exposures in the Dalton quadrangle, and concludes (Personal communica-
tion, 1950) that the Pumpkin Valley Shale is represented there. How-
ever, poor exposures combined with intense local folding and faulting
within the formation in Georgia, probably precludes the identification
of this zone as a mappable unit. Consequently, on the geologic map

(Plate VIII), it is not differentiated, but is considered to be the
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upper part of the Rome.

The contact between the Rome and the Conasauga has, in
general, been established by several criteria. These are, in order of
importance, first, the occurrence of a few thin lenticular limestones
and dolomites interbedded with a much thicker section of non-silty,
yellowish shale near the base of the Conasauga; second, thin-bedded,
brownish sandstones interbedded with brownish and reddish-yellow |
siltstones in the upper part of the Rome; third, the geomorphic ex-
pression of the two formations: Rome underlying, usually, an area in
which the hills and valleys are "comby", and with a more prominentv
relief than the areas underlain by the Conasauga, which in contrast,
usually occupies broad, gently undulating valleys; and fourth, the
very occaslional occurrence of extremely poorly preserved fossil frag-
ments in shales associated with the thin limestones of the léwer
Conasauga beds.

Use was made of the distinguishing features described above
wherever possible, but in a majority of the localities visited not all
could be .employed. In such cases, the contact has been indicated on
the geologic map as slightly doubtful, or when still less evidence was
available, as highly doubtful.

It seems quite likely, but undemonstrable at present, that

. the Rome-Conasauga boundary is conformable and perhaps is a lithologic
line which represents merely a slight, but normal change in deposi-
tional conditions. (See Geologic History.)

Thickness - No reliable measurements of thickness could be made of the

Rome formabtion in the Dalton gquadrangle. Various estimations of thick-
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ness have been made in the past, but the limits of variation are so
great that little or no importance may be attached to them in this
vieinity. It is possible that there may be a great variation in

thickness of the Rome due to the mode of deposition of the predomi-

nantly clastic materials.
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Conasauga Formation

The Conasauga formation was named by Hayes (Hayes, 1891,
p. 113) from exposures in the Dalton quadrangle along Conasauga River.
Previously, the terms '"Coosa" and "Flatwoods" shales had been applied
to beds of equivalen£ position in western Georgia and eastern Alébama
(Butts, 1926, p. 67-69). But, as in the case of the Rome formation,
general acceptance and wider usage of the term "Conasauga" has
established it firmly, while the other, prior names have been dis-
carded (Wilmarth, 1938, p. 515).

Distribution - The Conasauga formation occupies several extensive

areas within the Dalton quadrangle; it is particularly well developed
alqng Conasauga River from which it takes its name. As in the case
of the other Paleozoic formations exposed within the quadrangle, the
Conasauga crops out in a series of roughly parallél, relatively narrow
bands trending slightly east of north. The width of the bands varies
widely in response both to structure and to topography. There is no
regular répetition nor alternation of the Conasauga with the Rome
below and the Knox above; neither is there regular persistence along
the strike. Faulted plunging folds have, in most cases, been resgpon-
sible for this discontinuity.

One area of the Conasauga occurs on the east side of Holly
Creek immediately east of Chatsworth. This exposure extends eastward
beyond the limits of the quadrangle to the foot of Fort Mountain
marking the western front of the Cohutta Mountains, and also may be
found in the deep reentrant made by Holly Creek in the mountain front

east of Eton.
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A second narrow belt of Conasauga trends in a general
northerly direction across the Dalton-Chatsworth road approximately
1 mile west of the intersection of that road with U. S. Highway L1
in Chatsworth. The northern limit of this exposure is marked by a
thrust fault which cuts it out at a point about three tenths of a
mile due west of Oran, and abdut the same distaﬁce southeast of
the southern end of Camp Ground Mountain., Nearly in line with the
strike of this band but offset slightly to the west is another
Conasauga exposure underlying the immediate vicinibty of the village
of Eton. Alluvial deposits in that section effectively conceal all
but a part of the probable extent of the formation.

A very narrow slice of the Conasauga appears about 1/2
mile northeast of Dunn's Store, north of Sumac Creek and east of
Conasauga River. It continues in a north-northeasterly direction
beyond Gregory's ¥ill to the south side of Perry Creek where it
disappears beneath younger alluvial deposits. It is likely that in
the area between Gregory's liill and Perry Creek, now concealed by
the alluvium of Conasauga River, this slice of the Conasauga is
faulted against another part of the Conasauga, thus joining it with
the main mass of the formation occupying the Conasauga River valley.

The river valley exposures are not continuous for the
reasons set forth above, but nevertheless extend with only minor
interrﬁptions across the quadrangle area from north to south in a
band which averages about three and one half miles wide. This figure
is strictly applicable only at those points where structural saddles

exist between the ends of plunging anticlines exposing the Rome
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aiong their crestse.

Near Dawnville the western part of the Conasauga River oub-
crops join with the Coghulla Creek exposures. The outcrops 1ying.
along the eastern banks of Coahulla Creek also mark the western slope
of Cedar Ridge which is capped by the Knox formation, and which delim-
its this band on its eastern boundary. The western boundary of the
band is, in general, marked either by Coahulla Creek or its alluvium.
Near the Georgia and Tenneséee boundary, a fault brings these Cona-
sauga outcrops in contact with other Conasauga beds thus merging the
east and west Coahulla exposure belts. The western Coahulla Creeck
section extends southward across the quadrangle, passing through the
eastern 1limits of Dalton. It maintains a strike varying from a few
degrees west of north at the south end, to as much as 25 degrees east
of north near the Temnessee line. The eastern Coahulla Creek section,
on the other hand, after paralleling the western belt as far south as
an east-west line through Pleasant Grove, diverges rather sharply
toward the southeast continuing in that direction to the southern
boundary of the quadrangle.

A fault of considerable magnitude bounds the western
Coahulla Creek Conasauga exposures along the western side across the
entire length of the quadrangle. North of Dalton, on the north side
of Mill Creek, this overthrusting brings the western Coahulla Creek
outerops in contact with another and parallel exposure of the Cona-
sauga which may be designated as the Varnell - Cohutta area. The
tracks of the Southern Railroad follow this area which is a rather

narrow, trench-like valley extending from Dalton northward a good
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many miles beyond the limits of the gquadrangle. Except for the south-
ern 2 1/2 miles, Knox dolomites here bound the Conasauga on both
sides, but the western boundary’is probably another overthrust of
considerable magnitude.

A somewhat similar narrow crop of the Conasauga, about 1
mile northwesterly from the town of Cohutta, may be found occupying
the northern 3 miles of the valley of Tiger Creek. 4&s in the Varnell-
Cohutta area, Knox bounds the Conasauga on both its east and west
sides, but the western border is anéther Tault.

The northwestern corner of the quadrangle is occupied by a
rather wide area of Conasauga, again flanked by Knox on both sides
but apparently not faulted as are the-adjacent exposures to the east.
West of Dalton, in ‘Hungry Valley and Crow Valley, Conasauga may be
found occupying their lower levels.

Lithology - The Conasauga rocks of the Dalton quadrangle have, as in
the case of the Rome formation, been so intricately folded and faulted
that no reliable sequence can be established. There seem to be atb
least three and perhaps four zones within the formation which can be
used for mapping purposes although none can be mapped as a unit. Each
will be discussed separately, and for the sake of clarity may be

designated as follows:

Zone
Top D Limestone and dolomite
C Shale

B Thin limestones and shale
Base A Shale (doubtful)

The uppermost limestone and dolomite (Zone D) is best

developed and exposed along the west side of Cedar Ridge which lies
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adjacent to and on the east side of Coahulla Creek. The following sec-
tion was measured along the roed leading eastward from Coahulla Creek
toward the County Farm. The locality is about 1 1/4 miles northwest
of Davmville, and about 2 1/l miles east-northeast of Pleasant Grove
Church (Station 6). The general strike is approximately N 30° V,
while the dip is about 15 northeast.
Top. Elevation at gap along road is about 880 feet.
Unit # Thickmess Description
Knox (Copper Ridge)
32. 11.0 ft. Covered zone
31. 2.0 Limestone, mottled, dark
blue-gray with some lighter
gray, laminated
30. L.5 Covered - - shale?
29. 4.0 Shale, calcareous,' moder~-
ately hard, beds less than
1/l inch thick

28, 0.5 Limestone, shaly, laminated,
’ light gray

27, 0.6 Siltstone, laminated, dirty
brown
26, 1.0 Limestone, shaly, laminated,

light gray, with some
weathered, irregular chert
layers about 1 inech thick

25. 6.0 Limestone, massively bedded
(individual beds up to 1
foot thick), finely crystal-
line, hard, mottled light
and dark gray

2l L.o Covered
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Unit # Thickness Description

23 2.2 Limestone, very {inely
crystalline, massively
bedded, breaks with con-
choidal fracture, dark gray
on fresh surfaces, light
gray when weathered; thin,
brownish and tan irregular
chert layers and nodules in
upper 10 inches

22, 3.5 Limestone, very dense, mas-
sive layers up to 1 foot in
thickness but intercalated
with 1/L to 1/8 inch harder
layers; dark gray to black

21. 10.0 Poorly exposed zone contain-
' ing blocky fragments of
moderately massive, brownish-
tan, siliceous tripoli-like
material, and some yellowish
shale

20. 0.3 Limestoné, very finely crys-
talline, irregularly bedded,
medium dark gray

19. 0.2 Finely siliceous, brownish,
fairly hard tripoli-like
material

18. 1.l Shale, tan to brown, deeply
weathered

17. 0.3 Siliceous, laminated, fine-

grained, irregular indura-
tion, tripoli-like material

16. 0.3 Chert, with whitish and black
siliceous oolites of varying
shapes, massive, blocky frac-

ture
15. 0.2 Siliceous, tan, laminated,
fine~grained, tripoli-like
material
Conasauga (Maynardville) (Zone D)
1. 15.5 Covered
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Unit # Thickness Description

13. 1.0 Limestone, shaly, platy,
light gray

12, 11.0 Limestone, massive, coarsely
' crystalline, blue-gray

11. 2.0 Limestone, mediwm crystal-
line texture, medium gray,
“weathers to a "shelly"

surface
10, 1.0 Covered
9. 2.5 Limestone, mottled dark and

light gray by irregular
patches of color

8. 3.5 Limestone, medium crystal-
line texture, prominent
color banding - light gray
bands 1/16 to 1/8 inch
wide; dark gray bands 1/L
to 2 inches wide

Te 3.0 Limestone, medium crystal-
line, massive, dark gray,
this is a single layer

6. 3.0 Covered

Se 2.0 Limestone, dark gray to
black, massive, finely
crystalline, with small
dark, calcareous coolites

L. 3.5 Limestone, massive, beds 10
to 12 inches thick; weathered
surfaces show alternating
light and dark banding, dark
bands more coarsely crystal-
line than light gray bands.
Fragment of unidentified
trilobite cephalon about 8
inches above base in light
gray band

3. 3.0 Limestone, dark gray, thin-

bedded and shaly; forms
slight bench.
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Unit # Thickness Description
2. 6.0 Limestone, massive, dark
gray, conbtains darlk colored
calcareous oolites; ledge
former
1. 5.0 Covered. Sectioh begins
at road intersection at
quarry. Elevation approxi-
mately TLS feet
Units 15 through 21 in the above section, it will be noted,
consist of tan, poorly laminabted, loosely coherent, siliceous material
interbedded with layers of oolitic chert. The siliceous material is
a substance which may be best described as tripoli. It is a light,
porous, siliceocus rock locally known as "rottenstone! that has been
extensively mined in Murray and Whitfield Counties. (See section on
Economic CGeology.) The siliceous material is chalcedonic quartz,
whose tan color is derived from the presence of iron oxides. The
intercalated, thin beds of oolitic chert consist of spherical, ovate
and elongated, ovate, black oélites in a light tan matrix of dense
chert which breaks into blocky fragments. Some banded, agate-like
chert beds are also present in places, but seem not to be persistent.
The tripoli zone may be traced northward and southward
along the strike from Station L0 varying in elevation with minor
structural undulations of the formation. It is particvlarly well
developed in a road cut on the east side of Coahulla Creek, due east
of Horseshoe Bend, on the north-facing slope of a small westward-
flowing tributary (Station 7). Outcrops of the zone occur in rather

widely scattered areas throughout the quadrangle; its peculiar

characteristics and constancy make it a useful horizon for correlation
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purposes, In Murray County, the tripoli and the oolitic chert may be
found in a rcad cut due east of Gudger Ford on Conasauga River at a
point about 3/l mile north of the Fashion-Kings Bridge road (Station
85). Idenbical material may be seen in a cut of the Louisville and
Nashville Railroad, north of Chatsworth, at a point situated due west
of Oran cross-roads (Station 8). It may also be observed in a road
cut 0.2 miles northwest of Colwvard School crossroads on the road to
Gregory's .ill, In Whitfield County, the same zone crops out at many
places ﬁhere there is a normal contact between the Conasauga and the
Knox.

The extensiveness of the zone combined with its more or
less constant characteristics--in particuwlar, the silicified oolites,
strongly suggests that it and they resulted from alteration of car-
bonate rocks. Furthermore, thin sections reveal that many of the
individual ooliths contain a few thin carbonate shells which alternate
with thicker chalcedonic shells. This relation together with the fact
that the intersbices between the ihdividual ooliths commonly show well
developed chalcedonic comb structures seems to point strongly to re-
placement of carbonate material by silica.

The limestones of the measured section of the west flank of
Cedar Ridge which lie stratigraphically below the tripoli zone (Units
1 - 13) constitute at least the larger part of the uppermost calcareous
member of the Conasauga (Maynardville)(Zone D). As far as could be
determined from the areal relations, the oolitic limestones may, in
general, be used to determine position within the Conasauga. This is

in contrast to the lower shaly limestones which apparently do not con-
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tain oolites.

A thiniseétidn cut from a sample of the bed in
Unit 5, but from a location approximately 1/2 mile southwest of the
measured section (Station 9) shows the following:

Oolithic structures composed of calcite; some
having concentric banding with several shells, but others
with a single shell forming their exteriors. Lany ooliths
merely a mass of small, interlocked, calcite crystals with
random orientation. Under crossed nicols, many ooliths
seem to lose their identities, merging with the calcite
matrix in which they are imbedded; this is particularly
true of those ooliths with but a single band. Some show
poorly developed radial structure.

The interstitial calcite is, in general, in crys-
tals of comparable size to those of the ooliths. Some
randomly scattered plates of calcite of much larger size
are presente

No quartz was noted.

Oolitic limestone occurs at numerous obther localities within
the quadrangle and has been useful in determination of the structural
relations in mamny cases.

Two and one half miles south of the locality for the above
measured section, a small ridge crosses the Dalton-Chatsworth road on
the east side of Coashulla Creek. This ridge is also designated as
Cedar Ridge, but is separated from the main body of the ridge farther

north. Along its western flank are exposures of the upper limestone
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‘A, Contortéd Conasaﬁga shales Just east of Chatsworth.

B. Authigenic andesine in Conasauga shale near Dawn-
ville. (200X, crossed.nicols)
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zone in a series of quarries situated north of the road. Maynard
(1912) gives several sections measured on various properties in this
vicinity, and notes that some of the quarries were” opened for the
purpose of quarrying "black marble". The dark bluish-gray to black
colors exhibited by some of the Conasauga strata led to these develop-~
ments.

Typical Conasauga shales (Zone C) occupy the interval just
below the upper limestone (Zone D), but their precise relatioﬁship to
it is not known with certainty in the Dalton quadrangle. The shale
is soft, laminated, olive-green to yellowish when relatively fresh,
but brownish and somewhat reddish when weathered. It contains no
appreciable amount of silt and this characteristic can be used in
most places to distinguish the Conasauga from the Rome where exposures
of both formations consist of shales alone. The character of the
shale suggestsvthat it may have been derived to some extent from the
weathering of thin-bedded limestone, but chemical analyses reported
by Smith (1931) show very small percentages of lime or magnesia.

On the other hand Resser (1938, p. 13) thinks that much of the shale
was derived from limestone which has been leached of its soluble
constituents, because the fossils he found are not so flattened as
they would be if they had been buried originally in shale. Butts
(1928, p. 69~70) has observed in Alabéma that the limestone--'"through
leaching of its content of lime, - - weathers to clay which preserves
the original bedding and apparently nearly the original thickness of
the limestone'. Observations during the current investigation tend

to confirm Butts' and Resser's opinion because, in some instances,
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shaly, weathered exteriors of outcrops pass into rock with a high car-
bonate content in a matter of a few inches of depth below the surface.
Furthermore, many property ommers with dug and drilled wells report
that the wabter is "hard"', even though only shales can be observed at
the surface, and are in such a structural attitude that the wells

must penetrate the same beds at depth that appear on the surface.

The lower limestone and shale (Zone B) apparently lies below
the shale (Zone C) just described, but there is no definite line of
demarkation Eetween the two. Again the exact relations are obscure
because of the intensity of the folding and faulﬁing within the forma-
tion; it is entirely possible that this lower zone represents struc-
tural repetition of the heavier carbonate phases and that weathering
is reéponsible for the difference in appearance., On the other hand,
some characteristics are persistent and are worthy of description.

The predominant aspect of this zone is the occurrence of
relatively thin-bedded limestones interbedded with the typical olive-
green to yellow Conasauga shale., The thickness of the zone, insofar
as can be determined, seems to be less than that of the uppermost
limestone zone., No oolitic beds have been found in the limestones,
nor is the tripoli zone associated with it. Much of the rock shows,
on weathered exposures, rather prominent dolomitization along bedding
planes and joint planes which creates an anastomosing network of
brovmish dolomite enclosing irregular areas of less altered limestone,
Such features may be seen excellently developed just east of the

Louisville and Nashville tracks, in the southern part of Eton on the

north bank of Mill Creek (Station 10).
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The thin, shaly limestones seem to occur only at places well
within the areas of Conasauga exposure, thus suggesting that they lie
at a lower stratigraphic horizon than the heavier bedded oolitic lime-
stone. A location at which these relations may exist is about 1 1/L
miles west of Norton and about 1 1/2 miles southeast of Clines Cross-
roads (Station 11). Similar material can be seen about 3/k mile
north of Beaverdale on the road to Mbt. Pleasant School (Station 12).

Shgles and limestones probably representing the lower part
of the Conasauga (Zone B) are exposed in cuts along the Dalton-
Chatsworth road immediately east of Cedar Ridge (Station 13). A sec-
tion was measured beginning at a point 286 feet east Qf the T-road
intersection with the highway. Ditches on the side road, to the
north, eipose the tripoli zone with the siliceous oolites which mark
the base of the Knox. Dips on those beds at that point ére west at a
slight angle. At the point where the following section begins, how-
ever, dips in thé shale are nearly vertical. Thus it is likely that
an ummapped, intra-formational fault may intervene between the two
outcrops. There is also some folding and faulting within the sec-
tion.

The section was measured along the road from west to east:
(Units 1, 7, and 13 are not stratigraphic thickness, but linear feet.)

1., West end of section, 286 feet concealed, beginning at road inter-
section.

2. L1.6 ft., Shale, tan and brown, laminated, fractured into short
pencil-shaped laths; a little interbedded tan siltstone;

contorted.

3. 1.0 ft., Limestone, shaly, blue-zray, nodular, coarsely crystal-
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9.

10.

11,

12,

13.

L7

line, not persistent; strike about EJW, dip vertical.

33.8 £t,, Shale, brown to tan, with a 5 foot zone of darker gray,

"pencil shale; strike and dip same as bed #3.

3.0 ft., Limestone, gray, finely crystalline, nodular; consists

208  ft.,
390  ft.,
63.2 ft.,
9.0 ft.,
90  ft.,
75.4 ft.,
90 ft.,

of two 1 ft. thick beds of limestone with interbedded
gray shale; the limestone occurs as rounded masses with
exterior shells of shale which wrap around the 3 inch
to 6 inch sub-spherical limestone cores.

Shale, tan to olive-green, laminated, with thin, tan
siltstone layers; all somewhat folded and contorted.

Concealed, probably an 1ntraformatlonal fault of un-~
Imown dlsplacemenb

Shale, tan to olive-green, thinly lamlnated slightly
calcareous; strike, N 22° E, dip, 36 SE, no evidence
of overturning.

Shale and thin interbedded limestones; shales are
olive-green to tan; limestones are grayish, Linely
crystalline, shaly, non-persistent, and vary in thick=-
ness from 1/2 inch to 2 inches. Two zones carry poorly
preserved fossils which are principally unidentifiable
trilobite fragments. The 3/L inch limestone marking
the base of this unit carries a few fossils as does
another 3/L inch limestone 72 inches above it, strati-
graphically. Dip and strike as in Unit # 8.

Shame, ollve-green to tan, laminated, dip and strike
as in Unit # 8.

Concealed, probably shale as in Unit # 10.

Shale, tan to olive~-green, conbtorted, no dip and strike
measurable, :

1/2 mile covered to Conasauga River.

Units 2 through 9, inclusive, may represent Zone B. The
olive-green shales, beginning with Unit 10, possibly are a portion
of Zone A shales, but may be merely a zone of more thorough car=-
bonate leaching.

The

lowermost shale (Zone 4), which is doubtful, may consist

of typical olive-green to yellow shales lying below the thin, shaly

limestones above and the Rome formation below. The great structural
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complexity of the Conasauga makes it impossible to determine with any
assurance whether this zone actually exists or whether it represents
repetition of the shales already described.

Limestones and dolomites of the Conasauga occur in many
parts of the quadrangle, but usually lack definitive characteristics
by means of which they may be assigned a particular stratigraphic
position within the formation. Such carbonate rocks often possess a
distinctive pattern of anastomosing, white, crystalline calcite veins
which contrast strongly with the dark gray rock matrix, t is likely
that the degree of veinihg is a direct result of tectonic stresses
and subsequent filling of the open joints thus produced.

Correlation and Stratigraphy - The original description of the Cona-

sauga by Hayes (1891) stated that it consists of alternating beds of
limestone and calcareous shale. Later, Hayes (1902) said that the
Conasauga consists of great thickness of fine clay shale with
occasional beds of pure blue limestone from a few inches to several
hundred feet thick., At the same time he noted that the formation
presented different aspects at various locslities so that there is
variation in the percent of shale (or limestone) from place to place.
Previously, Hayes (1894) had described the Conasauga from the Ring-
goléd area, west of the Dalton quadrangle, where he says the formation
shows the following section:

Top Blue seamy limestone or calcareous shale

Yellow or greenish clay shale

Base Thin limestone, partly oolitic, inter-
bedded with shale
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No specific locality is stated for this section, so it must be assumed
that it represents a synthesis of several exposures. It is very likely
that there were tectonic relations not mapped in sufficient detail by
Hayes, which led him to this conclusion. His section does not agree
with that of subsequent workers in adjacent areas, nor with that of
the Dalton guadrangle.

Resser (1939, p. 12) indicated that the Conasauga of Georgia
is composed of the equivalent of four formations in Tennessee. These
are, in ascending order, Rutledge limestone, Rogersville shale, kary-
ville limestone and Nolichucky shale at the top. Thus, he‘assigns
the lower part of the Conasauga to the liddle Cambrian, and the upper,
or Nolichucky equivalent, to the Upper Cambrian. In this strati-
graphic order he follows Campbell (1894) who made the original designa-
tions of these four formations as components of the Conasauga.

Oder (193L, p. L69-497) restudied the Knox formations,
describing at their base, the Maynardville limestone, which he con-
sidered older than the Copper Ridge and younger than the Nolichuclky
(Fig. 2). Rodgers and Kent (1949, p. 11-12), on the other hand, have
reassigned the Maynardville to a pre-Knox position, calling it a member
of the Nolichucky. They believe, with reason, that the affinities of -
fauna and lithology of the kaynardville are closer to the Nolichucky
than to the knox.

Within the area of the Dalton quadrangle, the Maynardville
is present and has been identified [Rodgers, personal communication,
1950) as the uppermost, heavy limestone (Zone D) of the Conasauga.

Units 1 to 1l of the measured section on west side of Cedar Ridge
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(Station 6) belong in this category. Rodgers helieves that the upper
1imit of the kaynardville may lie above the tripoli zone, but for the
purpose of mapping in the Dalton area, the tripoli zone is considered
to be the base of the overlying Knox because of the development of
large guantities of chert above that horizon. There is no apparent
interruption of deposition between the Conasavuga and the Knox.
Identifiable fossils are scarce or lacking in most exposures of the
contact zone and other parts of the formation examined, so that it is
impossible to determine exact equivalency by that means. Some
localities show exlensive development of Cryptozoon sp. at the level
of the oolitic cherts within the tripoli zone. The same fossil was
noted by Rodgers and Kent, and by Oder in the east Tennessee sections.
Lack of adequate exposures in the Dalton area has prevented the de-
lineation of the Maynardville as a map unit.

At present, there has been no attempt to separate the mem-
bers of the Conasauga in the Dalton quadrangle beyond the correlation
of the Maynardville. Additional work may make possible the recogni-
tion df the Rutledge, Rogersville, Maryville, and Nolichucky equiva-
lents. It may be suggested, however, that the lower sﬁale (Zone A)
might be Pumpkin Valley, Rutledge, or Rogersville. There has been no
opportunity in the Dalton area to determine whether there is a lime-
stone at the Rutledge position immediately overlying the Rome because
of the extreme poorness of exposures. The whole question of detailed
correlation demands much more stratigraphic work in the region, with
a goal of establishing reliable markers which can be used both in the

Tennessee section as well as in the Georgia area to the southeast.

v
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Fossils, if they can be found, may serve this purpose, but other correl-
ative criteria need close examination, too.

Thickness - No reliable measurement of thickness of the Conasauga is
possible within the Dalton quadrangle. Local folding and faulting
within the formation precludes accurate determination of the total
thickness of the formation. There have been estimates by various
investigators, but the variation in limiting values gives little mean-
ing to the quoted figures. For example, Hayes (189L) states that the

Conasauga could be from 1500 to LOOO feet thick.
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. Plate IXZX

-A. Partialiy doldmitiééd.Cohaéaﬁga'limestoﬁe at
Station 10 in Eton.

B. Boulder of massive. chert from Knox(Copper Ridge?)
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CAMBRO-CRDOVICIAN
Knox

The Knox "group" was first named by Safford (1869, p. 20L)
for the rocks typically developed in Knox County, Tennessee, Safford
included in his Knox three subdivisions which he called, begiﬁning at
the base, "2c!, Knox sandstone!, "2c'!, Knox shale® and "2c''!, Knox
dolomite." The lower two beds were renamed by Hayes, in ascéﬁding
order, 'Rome sandstone and Weisner quartzite® for 2¢! and "Conasauga
shale" for 2¢c''. The present day Knox includes the dolomites of
Safford's upper 2c''t,

Ulrich (1911) proposed to split the Knox into several for-
mations and introduced the namé Copper Ridge for certeain beds in the
vicinity of the original type locality for the Knox. Subsequéntly,
Ulrich (192h, p. 2k) redefined the stratigraphic limits of the'Copper
Ridge~-"so as to include all the pre~Chepultepec part of the Knox
dolomite in the Knoxville trough and the western part of the Valley
in Tennessee." (Wilmarth, 1938)

The name Chepultepec was also proposed by Ulrich (1911) for
a division of the Knox overlying the Copper Ridge. The type locality
for this formation is in Murphrees Valley, Alabama; just west of the
old tovm of Chepultepec. After Ulrich's original description, the
limits of the formation were variously‘intefpreted until Butts (1926)
defined the Chepultepec as resting conformably upon the Copper Ridge,
and being overlain unconformably by the Longview. The U. S.
Geological Survey in 1936 officially adoptéd the age designation of

Lower Ordovician (Beekmantown) for the Chepultepec (see Fig. 2).
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Ulrich (192L, p. 16) also proposed the name Longview for
beds overlying the Chepultepec which he found developed around the
town of Longview in Shelby County, Alabama.

Representatives of all three of the Knox formations are
known to occur in Georgia, but their sepération within the Dalton
quadrangle was unsuccessful in so far as formational boundary map=-
ping is concerned.

Distribution - The Knox, as mapped in the Dalton gquadrangle, occurs
in a series of sub-parallel, north-south trending belts, some of which
are further split into smaller slices by faults which parallel their
general strike. This is the case of the large area of Knox around
Spring Place, which, when traced northward, becomes divided by a

thin slide of Conasauga north of Sumac Creek. The same Knox area is
further subdivided on  its east by é fault that begins just south of
Mill Creek, about 1 mile west of Eton, prodﬁcing a Knox belt trending
northeastward toward Crandall. Butts and Gildersleeve (1948, geologic
map) mapped a wide area around Spring Place as Newala, but this sec~
tion is underlain by Knox cherts and there is no evidence of the
presence of the Newala,

Wlest of Conasauga River and immediately east of Coahulla
Creek lies Cedar Ridge which is separated into a larger northern por-
tion and a smaller, isolated southern portion; both parts of the Ridge
are capped by Knox strata.

Knox beds may also be found in two belts in the Dalton
vicinity; one, a very narrow slice, occupies a prominent ridge on the

east side of the city, while the other lies in the western environs
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and is exposed over a much wider area. The eastern Dalton belt ex-
tends northward across kill Creek where it begins to widen considerably
due to repetition through faulting, and at a point about 5 miles due
north of town is split into two belts by the intervention of younger
beds. The western Dalton belt maintains approximately the same width
for a distance about 5 miles north‘of tovm where it, too, widens
through folding and fauliting. About 1 mile west of Cohutta, another
favlt brings up the Conasauga producing a furthér split in Knox ex~
posures north of that point.

Lithology ~ The Knox within the Dalton quadrangle characteristically
consists of chert residuum and clay soils derived from the weathering

of the carbonate rocks comprising it. Seldom is it possible to observe
fresh rock exposures so that mapping has, perforce, been based almost
entirely on the distribution of the chert ledges and boulders which

are so characteristic of the Knox here and elsewhere. No continuous
exposures of fresh rock were found exceeding about twenty feet strati-
graphically, thus it has been impossible to establish the relative
position of those outcrops within the Knox except in a most generalized
fashion. It has been necessary, therefore, to relate the outcrops
described below to more complete sections established elsewhere.

The basal portion of the Knox (Copper Ridge) is exposed on
the east side of the southern part of Cedar Ridge at an old road
quarry located about 300 yards northwest along the road from Harmony
Church, which, in turn, is approximately 1/2 mile north of the Dalton-
Chatsworth road (Station 1L). Beginning at the highway the tripoli

zone with the thin beds of oolitic chert (see preceding measured sec-
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tion given for the Conasauga at Station 6) is also intermittently ex-
posed along the east base of Cedar Ridge. Minor undulatidns along the
strike direction of as much as 20 or 30 feet combined with soil
mantles are responsible for its precise position and exposure at any
given point. At the quarry locality, therefore, although the tripoli
gone 1s not observable, it is quite likely that it lies but a few
Teet below the base of the following section because it crops out
about 200 feet north of the quarry floor at a slightly higher elevation:
Top - Elevation approximately 775 feet (Station 1h)
Bed # Thkns,
7 e Rather extensive, wide, nearly flat bench; no
rocks in place, but blocky fragments, about 3
inches thick, of dark gray chert with dark gray

to black oolites,scattered about on surface

6 16.0 Partly covered; some exposed ledges of dolomite,
thin bedded, dark gray

5 | 3.0 Dolomite, thin bedded, scaly, laminated, dark gray,
much like Bed # 6

L 5.5 Dolomite, massively bedded, a medium gray matrix
in which are imbedded platy, sub-rounded,
irregular pebbles of a lighter gray, dolomite.
Pebbles seem to have rough orientation parallel
to bedding. Range up to 1 1/2 inches thick, but
average about 1/2 inch in thickness. Stand out
in slight relief on weathered surface, but are in-
visible on fresh fractures

3 3.5 Dolomite, thick bedded, but weathers to a finely
laminated surface, gray, crystalline

2 11.0 Dolomite, massive, gray,finely granular, dip,
10° SW, strike, N 65° W

Base 1 6.0 Covered, elevation at road approximately 730 feet
Outcrops occur at levels higher than that of Bed # 7 in the

preceding section, but they are so poor and so widely separated verti-
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. Plate IV_ .

B. Siliceous oolites from above bed. (25X)
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cally that they are of little practical stratigraphic value.

Exposures of the Knox dolomites are rare in the Dalton quad-
rangle, but they may be seen in a few localities. One of these is at
Deep Spring (Station 15), on the east side of the northern portion of
Cedar Ridge about U miles north of Dawnville., Brownish-gray dolomite
crops out at the entrance to the spring in the form of well-rounded,
bouldery masses imbedded in a heavy mantle of blocky, dense,‘dark-gray,
banded chert. Not more than about 6 feet of dolomite is exposed.
About 1/l mile southwest, at Deep Spring Church (Station 16) near the
base of the knoll on which the church is built, are thin beds of tan
and gray, oolitic chert lying a few feet above olive-green and gray
Coﬁasauga shale, and stratigraphically below fhe.dolomite at the
Spring.

Another outcrop of dolomite may'bé seen in a large spring
near Colvard School crossroads on the east side of the Cleveland-
Spring Place road in the northeastern section of the guadrangle.
Coarsely-crystalline, brownish-gray dolomite layers interbedded with
finely~crystalline, dark-gray dolomite crop ouﬁ iﬁ the depression
occupied by the spring as well as in road cubts about 100 feet north
of the spring (Station 17). The beds strike N 25° E and dip 36° SE
there. About 1/L mile northwest of the spring, on the road to Greg-
ory's Mill, exposures of southeastward-dipping, blocky, angular, tan,
oolitic chert interbedded in tan, tripoli-like siltstone lies
immediately above similarly dipping yellowish to olive, laminated,
clay shales of the Conasauga. It is more than likely that the dolo-

]

mites and cherts of the Colvard School as well as the Deep Spring
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locality represent beds of the lower part of the Copper Ridge forma-
tion.
| One half mile southeast of 'bhé Colvard School locality is
an exposure of dolomite probably lying considerably higher in the sec-
tion (Station 18). The beds at that point, with a strike N 32° E
and dip L2° SE, consist of light-gray to bluish, dense, finely-
crystalline dolomite containing layers and nodules of black, blocky
~chert. DNo fossils were noted in the crop which exposes about thirty
feet of the formation in the bed of a small branch, This expésure
was mapped as Newala by Bubts and Gildersleeve (1943, geologic map)
but there seems to be no justification for such identification.

Also along the Cleveland-Spring Place road at a point
about 3/L mile south of Sumac Creek at Sumac Crossroads (Station 19),
are poor exposures of a coarse-grained, sugary, light-tan, Quartz
sandstone which is thinly-bedded but massive in appearance. The
quartz grains are sub-rounded and partially frosted. The outcrop,
lying on both sides of the highway, shows an appreciable contortion
in the form of sharp, small folds with considerable divergence in
strike and dip from place to place. The structural attitudes vary
from a north-south strike and 67° E dip, to a strike of N 50° W and
vertical dip in a matter of twenty yards. Blocky, tan, dense, chert
fragments seem to occur in the road cuts and fields in all directions
from the sandstone crops so that it was impossible to trace the zone
farther than the area of immediate exposure.

About five miles northeastward from this point, on the road

leading eastward from Gregory's liill across the Cleveland-Spring Place
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road, and about 1/2 mile east of that crossroad, a similar sandstone
was noted. At that point (Station 20) nearly horizontal, thin-bedded,
medium=-grained, tan sandstones crop out in a section about two feet
thick. It is not known whether this sandstone and the other farther
south are of equivalent age.

Rodgers and Kent (1948, p. 19) and Rodgers (personal com-
munication, 1950) point out that a thin, but widespread sandstone
marks the base of the Chepultepec. Therefore, although there may
have been repetition through local intraformational faulting or fold-
ing, it is possiblé that these sandstones mark the base of the
Chepultepec in this area. But, although it is likely that the
Chepultepec is represented east of the sandstones because of dip,
the appearance of the cherts did not seem sufficiently diagnostic to
warrant a definite identification.

Positive recognition of the Chepultepec in the northern part
of the city of Dalton was made by Butts and Gildersleeve (1948, p. 18)
and was re-confirmed during the present investigabtion. Yellow, caver-
nous, fossiliferous chert occurs in a cut at the intersection of U. S,
Highway L4l with Tyler Street. However, attempts to trace this zone
with any degree of accuracy met so little success that it was not
believed justified to record them. |

An exposure of Knox occurs along the road about 1 1/4 mile
west of Cohutta and about i/h mile west of Tiger Creek on the east
slope of a prominent ridge just west of a crossroads (Station 21).
Porous, massive, dense, yellow chert in massive ledges, which break

into small, flaky fragments, carries a number of silicified gastropods
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(Lecanospira?). The strike is N L5° E, dip 43° SE. This probably
represents the Chepultepec formation. Similar beds could probably
be found adjacent to and underlying the post-knox beds in the area
north of Dalton, as well as in the belt beginning just south of Var-
nell and continuing northward about a mile east of Cohutta, and
thence into Tennessee.

Correlation and Stratigraphy - The Knox has been subdivided in

Mlabama by Butts (1926, p. 10) into six formations which are in
ascending order: Brierfield, Ketona, Bibb, Copper Ridge, Chepulte-
pec, and Longview, In Georgia, the Knox, according to Butts and
Gildersleeve (19148, p. 18), consists of the Copper Ridge, Chepulte-
pec, and Longview. Northeastward, in Tennessee, the Knox group is
comprised of the Copper Ridge, Chepultepec, Longview, Kingsport and
Mascot.formations. Identification of these units is based both on
the contained fossils and stratigraphic position within the.group, as
well as upon more or less constant lithologic characteristics. Pre=-
sent practice is to place the Cambro-Ordovician boundary at the top
of the Copper Ridge. The Chepultepec, Longview, Kingsport and lascot
formations, therefore, comprise the Lower Ordovician (Beekmantown),
Rodgers and Kent (1948, p. 14-32) have described a new type
section for the dopper Ridge and have also described the strata of
the Chepultepec, Longview, Kingsport, and kascot formations lying
above it at Lee Valley, Tennessee. The details of those sections are
not generally applicable to specific exposures in the Dalton quad-
rangle, but some features seem to have sufficient areal persistence

to be useful in most of the area underlain by Knox in east Tennessee
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and Georgia, One criterion of major importance is the predominance
of dolomite and chert. A second is the occurrence of a thin sandstone
member at the base of the Chepuliepec, and a third is the presence of
certain fossils at the Kingsport-Mascot level which may be useful in
establishing general equivalence of those formations with.certain strata
lying above the Chepultepec in the Dalton area.

Butts (1926,vp; 84-87) describing the various members of the
¥nox in Alabama, states that the Copper Ridge~-"as a whole is a
genuine dolomite." He notes further that it is giliceous, light-gray,
Tinely to coarsely crystalline and ordinarily thick-bedded. Charac-
teristically, it produces great quantities of chert upon weathering
and loss of carbonate content. Butts also reports that the chert is
distinctive in being dense and hard, yellowish or grayish, as well
as in forming blocky fragments. These chert characteristics are,
according to Butté, quite different from those of the chert from the
overlying Chepultepec formation which is cavernous, mealy and relative-
1y soft so that it forms more rounded masses; it is also fossiliferous.
He notes, however, that similar chert occurs here and there in the
Copper Ridge. On the other hand, he reports that the Longview chert,
while compact, is brittle and flalgy, weathering into small fragments,

Oder (193L, p. LB9) cautions that close comparison of the
cherts is necessary if they are to be used as aids to mapping, and
indicates, therefore, that this criterion alone is not very defini-
tive. During the present investigation, it was observed that the Knox
in the Dalton quadrangle could be mapped only on the basis of the

presence or absence of large quantities of tough, yellow, chert frag-
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ments and ledges which ordinarily produce prominent ridges., All
attempts to subdivide the Knox met with little success, although
it was recognized that both the Copper Ridge and the Chepultepec are
pfesent. Lateral tracing of the contact between the two formations
proved to be so uncertain that thelr separation did not seem Jjusti-
fied and, as a result, the Knox has been mapped as a single unit.

The relation of the Knox tc the Conasauga was believed by
Butts (1926, p. 71) to be disconformable in Alabama, at least in
Cahaba Valley where the lower Knox beds rest upon Rome. This condi-
tion, however, seems to be exceptional insofar as the general rela-
tions between the Knox and Conasauga are concerned elsewhere. Cor-
relation charts prepared by various writers show an hiatus existing
between the basal Knox and the Conasauga. The reasons for this are
obscure.

The relation between the Knox and the Conasauga in the
Dalton quadrangle does not seem to warrant the assumption either of
angular or erosional unconformity. On the contrary, there seems to
be a conformable relabionship between the two formations to the extent.
that only a time hiatus might exist at the plane of contact. Such a
condition could be true if the lower carbonate rocks of the Knox
group in Alabama, i.e., Briefield, Ketona, and Bibb formations, are
actbually off-shore facies of the shale which is farther east and is
now called the Conasauga. During post-Bibb time, transgression of
the sea might have occurred toward the east and northeast, bringing
the carbonate enviromment into a position above the Conasauga in the

Dalton area. Furthermore, the occurrence of the still younger Kings-

\
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port-tascot beds only in the vicinity of Knoxville might thus be ex-
plained if they are the representatives of the easternmost limit of the
Knox transgression. In other words, the Knox is a "™errane" (Caster,
K. E., personal communication, 1950) cutting across time lines, but
preserving lithologic similarities. It might better be termed a
"magna-facies" (Caster, 1934).

The "Enox" contact with the overlying Newala seems quite

normal, and, as far as could be determined, conformable.
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Lower Ordovician
Newala

The Wewala formation was named by Butts (Butts, 1926, p. 95)
from Newala post office, Shelby County, Alabama.. It is extensively
developed in Alabama and in Georgia, but the name is not used in the
Tennessee area. Butts and Gildersleeve (1948, p. 19) included the
Newala as the basal member of the "Chickamauga' limestone, but mapped
it separately.‘ It has also been mapped as a unit in this investiga~
tion of the Dalton area.
‘Distribution ~ The Newala formation occurs in the eastern part of the
Dalton quadrangle cropping out along a narrow belt at the west base
of Sumac Ridge. ZExposures begin at a point just_ﬁorth of Mill Creek
in Murray Counby and continue northward and northeasterly for seven or
éiﬂht miles to a point about 1 1/2 miles east of Colvard School cross-
roads. Oubcrops are not continuoué over that distance because they
are covered in places by later alluvial deposits so thaﬁ many struc-
turally critical areas cammot be observed. This is particularly true
in the flood plain of Sumac Creek, where there is considerable offsetb
to the east of the Newala exposures on the north side from those on
the south side of the stream. Streaﬁ deposits from Lill Creek also
veil, and limit the Newala abt the southern limit of its exposure belt,
because the formation was not found on the south side of That valley.
It is probable that a fault cuts it out in that area beneath the
alluvium.
Lithology - The Newala consists principally of moderately fossil-

iferous, dark, blue-gray limestones and pearl-gray dolomites in
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heavy, massive beds which may assume a pinkish cast in places. =Zx-
posures in the Dalton quadrangle do not reveal the entire section, so
that detailed measurements on individual beds were not obtained, but
the formation crops out in several places so that its general charac-
teristics may be observed.

Outcrops about 1.6 miles southwest of Eton on lit. Carmel
road (Station 22) show a series of eastward-dipping, light-gray,
massive limestone and delomite beds cropping out in rounded, bouldery
form on the west slope of a low ridge. The exposures occur in a
horizontal distance of approximately 500 feet, but their dip is
variable. To the west, the lower part of the formation dips as low
as i degrees southeast, bul at the east, near the base of the Athens,
dips reach as much as 20 degrees southeast. Using the Busk method of
geometrical construction of folds, the section exposed at that
locality can be computed to be about 110 feet thick. The upper ten
feet of the section consists of a thick-bedded, massive dolomite
that is finely and evenly crystalline, and is light-gray with a slight
pinkish cast. About 30 feet below the top of the formation, cross-
sections of fossils (Ceratopea sp. cf. keithi Ulrich) appear in light-
gray, but more coarsely crystalline dolomite. Similar material
together with a little intercalated, darker gray limestone, occurs
lower in the section.

The structure in this vicinity probably is a broad, open
anticline, flanked to the west by a somewhat more steeply dipping,
asymmetrical syncline. If such is the case, the extraordinary width

of the Newala outcrop in the area just north of 1ill Creek can be
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explained., [urthermore, such a structural condition might conceiv-
ably repeat the upper portion of the formation so that the total
thickness of the formation is unexposed. The computed thickness of
110 feet is only aboﬁt one half the thickness found for the Newala a
few miles te the north.

One mile to the north of Station 22, on the Bton~Franklin
School road about 1 mile east of the school near T. B. M. 778 where a
small stream crosses the foad, the Newala is again partially exposed
(Station 23). No reliable thickness could be obtained for the forma-
tion there on the bouldery pinnacles and ledges bordering the small
stream along the west side of Sumac Ridge. The formation consists of
light-gray, banded, somewhat mottled limestone and dolomite with a
Tew poorly preserved fossilsi

Good exposures of the Newala occur east of Fashion about
3/L mile along the bottom of a tributary to Pinhook Creck, at a point
about 200 yards north .the road (Station 2L}, The limestone is light-
gray, with snastomosing, thin, browm, dolomitic layers so distributed
that they give the appearance of a small scale pinch and swell struc-
ture. The dolomibic bands have a very slight relief above the larger

limestone "eyes"., Some cross sections of fossils were noted, among

them: Ceratopea sp. cf. keithi, Hormotoma (?), Maclurites sp., an
unidentified bryozoan and a small orthoceroid cephalopod.

Immediately north of Sumac Creek, about 1 mile west of the
east boundary of the gquadrangle, the Newala crops out in the vicinity
of the crossroads at T. B. M. 79L (Station 25). The strike at this

point is N 3° E, and the dip is LO° SE. The bed is partially exposed
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in fields northwest of the crossroads, as well as in ditches along the
two roads. MlMeasurements of the stratigraphic thickness there, begin-
ning at the lowest point of exposure, give the figure of 201 feet,
which is likely to be more reliable than others obtained for the Ne-
wala in the.area. The overlying breccia zone was not observed at this
locality.

Two and one half miles north of Station 25, at the Cookerly
property, which is about a mile and a half east of the Colvard School
crosércads, the poorly exposed Newala again crops out in a narrow
zone 250 yards wide, lying between Athens shales to the east and Knox

" to the west (Station 26). Since the dip is 22° SE, the thickness at
this point becomes approximately 235 feet. The Newala here is over-
lain by a thin limestone breccia, which is probably Biackford.

Correlation and 3tratigraphy - The Newala contains a few fossils

which are sparingly present at several localities in the quadrangle.
One exposure is located about 1 1/l miles east-northeast of Zion Hill
Church (Station 27). In the light-gray limestone at that point are
numerous specimens in cross-section of Ceratopea sp. cf. keithi Ulrich,
and Maclurites sp., cf. affinis Billings. Some two miles south of
this locality, at Station 2L, numerous, poorly preserved fossils occur
in cross-section. Butts and Gildersleeve (1918, p. 21-22) referred to
some of these exposures (Stations 23 and 2lj) and have identified the

formation as Newala principally on the occurrence of Ceratopea keithi

and stratigraphic position.
The Newala immediately overlies the Longview according to

Butts (1926, geologic column opp. p. 80) but this relationship was not
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observed in the Dalton area because of a lack of suitable exposures.
The Newala is not recognized in the east Tennessee section, but equiva-
lent beds exist there as pointed out by Oder (193L, p. L83-L489) who has,
on the basis of fossil evidence, demonstrated the co-existence of
several species of the upper part of the Newala with those of the
"Cotter-Powell" division of the Knox., Later, Oder and Killer (1945)
proposed the name Mascot for the "Cotter-Powell! and the name Kings-
port for those béds underlying it which were formerly called "Jeffer-
son City". DBoth the Kingsport and the Mascot correspond in part to

the Newala, therefore the Newala probably represents the upper portion
of the Knox sequence in Georgia, and should be included in the Knox
group.

The top of the Newala is marked by one of the great uncon-
formities of the Southern Appalachians. As yet, in Georgia, the ex-
tent and exact evaluation of the amount of erosion that occurred in
the post-Newala, pre-liddle Ordovician interval have not been made.
Nevertheless, on the basis of the small amount of information avail-
able, it seems safe to say that in places all of the Newala, Long-
view and perhaps part of the Chepultepec were eroded during that time,
This is illustrated along Haig Creek, on the western side of the quad-
rangle, where post-Knox Ordovician beds rest (probably) on the

Chepultepec.
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MIDDLE CRDOVICIAN
Post-Knox Ordovician

The Knox sequence, including the Newala, is overlain in the
Dalton guadrangle by several formations which, in this investigation,
have been mapped zs a unit represénting Hiddle Crdovician deposits.
The absence of adequate outcrops has largely prevented the lateral
tracing of individual beds, while the occurrence of the exposures in
isolated fault blocks and widely separated areas has inéreased the un-~
certainty of correlations within the group. Therefore it is felt
that considerably more evidence is necessary £han is now available
to warrant positive conclusions not only about their local, bub also
about their regional relations.

Three general areas within the quadrangle are underlain by
rocks of this age: An eastern belt of exposures in livrray County
along Sumac Ridge, extending from just north of Mill Creek, north-
northeast to a point about 1 1/2 miles east of Colvard School cross-
roads where the beds are concealed by later alluvium, thence north- ‘
eastward beyond the eastern limit of the guadrangle. On the western
side of the quadrangle in Whitfield County, are two larger fault block
areas and a third, smaller one in which these formations occur. The
westernmost one, called the Hamilton Mountain block, strikes slightly
west of north through the city of Dalton and extends to about 1 1/2
miles south of Varnell. The southern end of the other main fault block
begins about a mile east of the northern end of Hamilton lMountain,
and trends northeasterly beyond the northern limit of the quadrangle.

It is herein named the lt. Olive Church fault block. Georgia State
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Highway 71 enters this belt just south of an eastward flowing streanm
fed by Copeland Springs and tributary to Coahulla Creek. The highway
continues north on the belt for about three miles nearly to iills
Creek and the road to Red Clay, bubt north of that point the highway
lies approximately upon the contact between the upper Knox and the
post-Knox Ordovician., The easternmost of the three western fault
blocks involving these younger beds has little extent within the
guadrangle; about three fourths of its area within the quadrangle
lies north of the Tennessee line. The best exposures occur along a
side road to the east of its junction with Tennessee Highway 60
(Georgia 71) at T. B. M. 890. The outcrops‘start near T. B, i. 828,
ébout 1 mile east.of T. B. M. 890, and may be seen along the road to
the east for a disbance of about 0.3 miles.

Butts and Gildersleeve (1948, p. 2L-2%9) reported the pre-
sence of the following formations in the areas herein mapped as post-
Knox Ordovician; in ascending order, they are: 'liosheim", "Lenoir",
"Holston", "Athens!, "Ottosee" (Sevier), and "Lowville-lioccasin'".
There are no known exposures in the quadrangle area of the "Mosheim',
although it is possible that the bed is present, but concealed, in
the intervél existing between the lowermost "Lenoir' and the upper-
most Knox, Although beds of the obher post-Knox Ordovician forma-
tions crop out in the several belts, not all of them are exposed in a
single locality.

Blackford - In addition to these, another formation, heretofore un-
recognized in Georgia, marks the base of the post-Knox Ordovician

sequence. This is the Blackford mentioned previously in connection
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with the top of the Newala.

The term Blackford was originally proposed by Butts (1941,
p. 126) as "the Blackford facies of the Murphreesboro formation'! He
included in it the basal clastics such as red beds, chert conglomerates,
and gray shales that commonly occur just above the unconformity at the
top of the Knox group in Virginia, but did not recognize the horizon
in Georgia.

Later, Cooper and Prouty (1943, p. 862) assigned the Black-
ford to the base of their now abandoned "Cliffield" formation, as a
member. Since then, Cooper (1950, p. 29) has assigned formational
rank to the Blackford.

Distribubion - Outcrops of the Blackford formation‘are, in general,

poorly exposed and widely separated in the Dalton quadrangle. The
formation may be noted in the Sumac Ridge Belt of post-Knox Ordo-
viciah rocks in association with the interval between the top of the
Wewala and the base of the Athens, always occurring, where observed,
immediately above the Newala. It has also been noted in thé two wes-
tern fault blocks, cropping out just above the Knox cherts but strati-
graphically below the 'losheim" - "Lenoir" zone.

The most southerly exposure (Station 28) of the Blackford
observed in the eastern belt occurs about 500 yards southwest of
Station 22, described under the Newala, in a broad, open field. The
exposures there are essentially horizontal, and flat, tabular sur-
faces from which the thin soils have been stripped.

A particularly good exposure of the Blackford also occurs

at Station 23, previously described under the Newala. The bed crops
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B. Blackford breccia at Station 6. Dark cementing
material is limonite. (25X, crossed nicols)
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out in the small stream bed just north of the road from Franklin
School, at the point where the stream emerges from a culvert beneath
the road. An irregular surface about thirty feet square exposes
nearly fresh rock.

A third exposure of the Blackford in the eastern area may
be found at Station 26, which is about 7 3/L miles north-northeast
of the last described one, Again, the breccia zone immediately over-
lies the Newala at this locality as in the preceding ones., Diligent
search along the strike belt of the Newala would undoubtedly reveal
several other localities whefe the Blackford could be observed,

In the two westernmost fault blocks, the Blackford has been
noted at several localities. It has been traced along the base of
the ridge, underlain by the Knox, extending from a point just north
of Mill Creek on the north of Dalton, and on the west side of Haig
Creck, northward for a distance of about 2 1/2 miles beyond Poplar
Spring Church. Beds referred to the Blackford, have also been noted
in the kit. Clive Church block, along the east base of the first Knox
ridge east of.Varnell and Cohutta (Red Clay Ridge). Exposures in
this belt are not as numerous as those in the western belt, but in
road cuts several hundred yards south of the east-west road connecting
Varnell with Georgia Highway 71, the Blackford hofizon probably crops
out paralleling bthe road on its west side and nearly at road level
(Station 29).

Lithology - The Blackford formation presents a varying lithology
from place to place, but, characteristically, it seems to be primarily

a zone of re-worked coarse clastics. Apparently it possesses two

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

75



types of lithology in the Dalton quadrangle, but the difference may be
due to superficial alterations caused by weathering or it may also be
due to underlying rock types. The two kinds of Blackford might be
termed the eastern type and the western type in accordance with its
occurrence in those general areas of the quadrangle.

The eastern type is a limestone-dolomite breccia in which
highly angular blocks of several kinds are cemented in random orienta-
tion in a bed of variable thickness. Some of the blocks, which may
range up to as much as 2 feet in long dimension, are very light, pearl-
gray, thinly-bedded limestone, while others are light-gray dolomite,
slightly more massively bedded. In places, particularly at Stations
23 and 28, the cementing material appears to be a medium—coarsely
crystalline limestone containing a few poorly preserved fossils. At
Station 26, the cementing material is a moderately hard, red, sandy
hematite, and in addition to the usuwal limestone and dolomite frag-
ments, smaller pieces of a light-gray, medium~-grained, quartz sand-
stone were noted. Some of the blocks composing this breccia seem also
to be fragments of a pre—existing conglomerate or breccia, because
several were noted to contain slightly rounded, smaller, different
colored and texbured limestone particles. These particles, several
inches in length, are imbedded within the larger fragments apparently
with random positions. |

The western type of the Blackford differs appreciably from
the eastern, and approaches more closely the description applied to
beds of similar stratigraphic position in Virginia (Cooper, 1950,

p. 29). TWhere observed, the formation consists of a highly irregular
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zone of red clays, and chert fragments showing little evidence of
regularity of bedding. Outcrops, for the most part, are poor and the
zoné may be recogniged chiefly only by the reddish soils which it
produces in contrast to the yellowish soils of the underlying Knox
(Laurence, R., personal communication, July, 1950). A ditch at
Station 30, located about 3 miles north of Warinz on an east-west
road shows these reddish clays occurring through a thickness of aboutb
20 feet, but this may be only a part of the true thickness. Similar
exposures may be found in the next eastern belt, but at no point
could any but deeply weathered materials he seen.

The limestone-dolomite breccia of the eastern side of the
quadrangle is perhaps not the result of sub-aerial eroéion, but may
represent sub-aqueous erosion by wave action upon both consolidated
and unconsolidated carbonate rocks (J. L, Rich, 1949, personal com-
munication). It seems likely that if broad, low warping occurred in
post-Néwala time, some fold crests could have been slightly emergent
from the waters of the geosyncline, while other fold crests remained
submerged. ¥Weathering and erosion of the rocks of the emergent por-
tions of the folds perhaps produced in the resulting residuum a lithol=~
ogy differing considerably from the unweathered, but eroded rocks of
the submerged sections. Thus, although differing greatly in lithology,
the oxidized western~type clastics could be the essential time equiva-
lents of the blocky, angular carbonate clastics on the east side of
the quadrangle.

Correlation and Stratigraphy - Cooper (1950, p. 29-30), who has

studied the relations of the post-Knox Ordovician beds extensively
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and thoroughly in Virginia and Tennessee, has concluded that the Black~
ford - "represents the material washed off an old land surface devel-
oped on the Knox dolomite" -~ bubt, at the same time, however, he be-
lieves these clastics were re-worked and re-~deposited upon that
erosional surface immediately after its resubmergence. Cooper (1950)
has reasoned its age from interfingerings of the Tumbez limestone
which are found near Hansonville, Hussell County, Virginia, where the
Tuombez limestone contains a fauna corresponding to that of the Lenoir
limestone as it occurs in the Lenoir City-Philadelphia belt in Ten-
nessee. Laurence (19h);, Table 1) considered a zone of shaly dolomite
and altered volcanics, occurring betireen "Post-Nittany" dolomites and
kMosheim vaughanites, to be representatives of the distinct hiatus
developed in post-Knox--pre-Lenoir time. Later, Laurence (1950, per-
sonal communication, 26 October) indicated that he is not so certain
that his "33" beds belong in the post-Knox--pre-Chickamauga interval,
because he believes that - '"some of the earthy Blackford beds may con-
tain reworked volcanic ash", and the "33" beds, then, are probably
Blackford,

If both the eastern and western types of these clastic
materials actually represent the same stratigraphic horizon, then it
is likely that they indicate an interval of warping and attendant
sub-aerial and sub-aqueous erosion. Furthermore, a considerable
truncation of Knox group formations is indicated, i. e., from the top
of the Newale possibly dovm as far in the section as Chepultepec.

The Blackford, therefore, probably represents the base of the liddle

Ordovician,
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"osheim" formalion: ©No exposures of the Mosheim are known

within the quadrangle, but it may occur in the covered intervals bebween
the top of the Knox and the base of the Lenoir in the two westernmost
fault blocks as well as in the interval between the Newala and the
base of the Athens in the eastern area. Outcrops on the road from
Gregory's Mill east toward Cisco (east of the quadrangle boundary) at
a point‘aboﬁt 0.3 miles east of the boundary of the aquadrangle were
examined by John Rodgers, Robert Laurence, P. B. King (Field confer-
ence, 15, July, 1950) and othérs and were tentatively identified as
representing both '"liosheim" and "Lenoir", The interval at this point
is about thirby feet between the Wewala and the Athens of which the
Mosheim occupies about one half the thickness.

The typical '"losheim" is a very light-gray, extremely finely
crystalline, nearly lithographic 1imestone. It has been described as:
a calcilutyte (Cooper and Prouty, 19hL, p. 866-68), a characteristic
which seems widely persistent, but, unfortunately, not confined to a
single stratigraphic horizon. |

"Lenoir" formation: The only outcrops definitely identified

as Lenoir occur about 1 mile north of the Tennessee line just east of
Tennessee Highway 60 near the base of a west-facing slope approximately
1/l mile north of T. B. Ii. 890 (Station 31). The formation there is a
medium~coarsely crystalline, gray limestone of rather massive appear-
ance in the few ledges exposed. The weathered surfaces appear whitish
from a thin patina of chalky matter, and standing out in relief on many

of them are numerous specimens of Maclurites magnus Lesueur preserved

in the form of light-brown chert. Some individuals reach a maximum
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dimension of more than four inches. Stose and Schrader (1923, p. 21)
note that the "Lenoir!" ("Ghickamauga') of the Cleveland (Tenn.) district
thins to about 20 feet at the Georgia line.

"Holston' marble formation: Outcrops of the "Holston" for-

mation are more numerous than those of the two preceding formations in
the Dalton quadrangle, bub are confined to the two westernmost fault
blocks. The more extensive exposures may be seen in the lit. Ulive
Church block, but even there the outcrops are so widely spaced that
detailed mapping did not seem warranted. The largest expdsure of the
formation occurs in an old quarry located about 1/L mile east of
State Highway 71, on the socuth side of an east-flowing tributarybto
Coahulla Creek heading up in the vicinity of Pittner Hill just‘east of
the town of Cohutta (Station 32). Folding or faulting, or both, in
that locality have obscured the stratigraphic sequence to such a de-
gree‘that only a small portion of the entire exposure could be inter-
preted. However, certain facts seem generally applicable. First,
there are two easily distinguished types of limestcne, both of which
have a dark red color. Second, one of the limestones, usually the
.1ower, has definite reef structwre in places. Third, an obvious sur-
face of discontinuity separates the two limestones; and fourth, the
cross-bedded, thin-bedded, upper limestone thins across the top of
the reef.

The lower limestone at Station 32 is massive, very coarsely
crystalline and contains fossil fragments and specimens up to an inch
or more in length, including a few brachiopods and many bryozoa. In

general, the fossils are light cream color, on reddish, weathered sur-
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faces. Iresh material, however, is light pinkish-gray, with some
mottling caused by interstitial brown limonite, and various other red
and yellow iron oxides. These oxides, at places, form a boxwork
produced by 1eaching of carbonate rhombs around which the oxides had
Formed.

Some fossils could be tentatively identified. Among then

were: Hafinesquina sp. ¢f. minnesotensis; Bhinidictya sp. cf.

nicholsoni; and Isochilina (?). This material has assumed a mound-
like form about 10 feet high which, in cross section on the quarry
wall, may be certainly identified as a small reef. The upper surface

of the reef is slightly irregular.

The upper limestone zone at this locality is thinly and un--

evenly bedded, more finely crystalline and contains fossil fragments
of much smaller size than the reef zone. With bedding planes show-
ing cross-beddiﬁg and tending to converge toward the crest of the
reef mound, the rock apparently is a calcarenite derived in part, at
least, from erosion and redeposition of material from the underlying
reef.

Thin sections of the lower limestone show many types of
bryozoa so intimately interlocked that it may be termed a bryozoan
reef. Sections of the overlying calcarenite show small percentages
of small quartz grains, which further substantiate the idea of its
clastic character.

The angular relationship between the two limestone zones
has been previously noted and well illustrated (Stose and Schrader,

1923, P1l. XIII, Figs. A and B) in manganese mines in Tennessee a few
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miles norvh of the quadrangle limits. A lower limestone there was
identified as bryozoan reef material, but it was thought that the over-
lying calcarenite represented the Tellico, because the disconformity
was believed to have been formed through sub-aerial erosion.

Economic concentrations of various manganese and iron oxides
commonly occur at the contact between the two limestones and in
channels cut into the underlying reef rock. A zone of ferruginous
pebbles has also been observed near the top of the reef zone (Stose and
Schrader, 1923, Pl. XV, Fig. B).

"Ottosee" formation: Soft, yellow and red, laminated shales

and siltstones overlie the "Holston' iimestone in both western fault
blocks (Stations 33 and 36), and occur also in the small fault slice
at the Tennessee line (Station 3L).

Structural conditions in the kbt. 0live Church block are ob-
scure so that the following section measured at Station 35, located
about 1/3 of a mile north of Copeland Springs road, on Highway 71;
thence 300 yards east to second ridge from highway, probably repre-
sents only -a part of the whole:

Copeland Springs Section

Top Ridge Crest

Unit Thickness Description

6 322.5 ft. Shale, silty, yellowish, thin-

bedded; small loose blocks

of brownish red sandstone

and dense, yellow chert occur
at ridge crest

5 17.2 Shale, yellowish, thin bedded

L L3 Sandstone, coarse-grained,
brovmish red, ledge-former
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Unit Thickness . Description

3 25.8 Shale, yellowish, thin bedded

2 30,1 Sandstone, coarse-grained,

browvnish red, in layers 6"
and 8% thick

1 107.5 Clay (Shale?) red

Base-~-small creek near house

The structural attitude is essentially constant with a
strike of N 10° E and a dip of L0° SE,

A very few thin zones, usually not over ten inches thick,
contain casts of unidentified fossils in beds in the western block on
Hamilton Mounbain tentatively assigned to the ”Ottosee"; but scattered
épecimens may be noted here and there throughout the total thickness
of this bed in the other blocks. Yellow shales and siltstones
weathering to a deep, brick red color probably mark the outcrop of
the zone in both of the larger fault blocks. Ixcellent exposures of
this phase may be seen in the western block on an east-west road
between Haig Creek and farrar Branch across Hamilton Kountain about
2 1/2 miles north of Dalton (Station 36). The following section be-
gins on the west side of the valley of Haig Creek and continues east~
ward to the intersection of the ridge crest of Hamilton liountain with
the road about 1/h mile west of Farrer Branch.

Hamilton liountain Section (Station 36)

Top: ridge crest elevation about 840 feet at road level.

Unit #  Thickness Description
in feet
63 .1 Sandstone, massive, fine

grained, hard, brick red to
purple, some lamination
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Unit #

62

61

60

59

58

57

56

55

5k

53

52

o1

Thickness
in feet

92.0

0.6

105.0

11.0

1.5

26.0

1.5

L0.0

0.4

16l.6

1.2

0.1

8l

Description

Covered, but probably thin-
bedded red sandstone from
appearance of soil rubble,

Sandstone, massive, {fine-
grained, red and purple.

Siltstone, shaly, laminated,
dark red, somewhat coarser
grained at top.

Sandstone, massive, coarse
grained, hard, yellowish.

Sandstone conglomerate con-
taining rounded quartz peb-
bles from 1/8 inch to 1/L
inch in size.

Siltstone, sandy, laminated
with darker and lighter red
zZones.,

Bentonite, whitish gray,
flaky, pearly luster, lam-
inated, soft.

Siltstone, sandy, laminated
with darker and lighter red
Zones.

Fossil zone, with Camaro-
toechia sp., cf. plena

Siltstone, sandy, laminated
with darker and lighter red
ZOones.

Sandstone, massive, coarse
grained, hard, yellow, grad-
ing into the conglomerate
below.

Conglomeratic sandstone with
subangular quartz pebbles up
to 1/L inch size; yellow;
much manganese staining.
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Unit #  Thickness Description
in feet
50 30.2 Sandstone, fine grained, soft,

dark red, thinly bedded, with
color banding of browvm and
yellow.

L9 0.3 Sandstone, massive, hard,
brovm, medium grained.

L8 2.0 ‘ Siltstone, sandy, red,
laminated.
L7 0.4 Sandstone, massive, hard,

reddish brown, medium grained.

L6 L3.0 ‘ Covered

L5 25,0 Siltstone and fine grained
sandstone in thin layers,
mottled red and gray.

i 3.0 Sandstone, thinly bedded,
medium coarse grained, yel-
lowish.

L3 1.7 Conglomeratic sandstone with

rounded quarbtz pebbles up
to 1/2 inch, also a few
scattered subangular dark
chert fragments, but no
identifiable feldspar. Bed
is quartzitic and breaks
across cement and pebbles
alikes; a little iron stain-

ing.

L2 2.0 Sandstone, massive, hard,
medium coarse grained yellow-
ish.

L. 208.0 Covered

Lo 5.0 Sandstone, massive, fine to

medium grained, hard, red
when weathered, but light
cream to yellow on fresher
surfaces.

39 71.0 Covered
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Unit #  Thickness Description
in feet
38 1.0 Sandstone, massive, fine to

medium grained, hard, wea-
thers red, yellow when fresh.

37 10.7 Sandstone and siltstone in
alternating beds, sands in
beds up to 0.5 ft. thick,

reddish.

36 10.7 Covered

35 6.1 Siltstone, reddish, lami-
nated.

2 3h 1.0 Sandstone, massive, fine-

grained, red.

33 15.0 Sandstone intercalated in
siltstone, both reddish
brown; sandstone in layers
up to 0.5 feet thick. .

32 17.0 Covered
31 17.0 Sandstone and intercalated
' siltstone, both reddish
brovm.
30 21,5 Covered
29 5.7 Siltstone, red, laminated.
28 0.h Sandstone, massive, fine-

grained, red.
27 17.0 Covered

26 0.3 Sandstone, massive, fine-
grained, red.

25 3.0 Siltstone, laminated, red.

2l 0.4 Sandstone, massive, fine-
grained, red.

23 0.5 Siltstone, laminated, red.

22 0.L Sandstone, massive, fine-
grained, red.
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Unit # Thickness Description

in feet

21 h.3 ' Siltstone, sandy, thin bed-
ded, reddish~brown.

20 1.8 Sandstone, massive, fine-
grained, weathers red, light
gray when fresh,

19 2.3 Siltstone, sandy, laminated,
soft, red.

18 0.2 Sandstone, massive, fine-
grained, red.

17 116.0 Siltstone, laminated, alter-
nating layers of red and yel-
low in lower third, upper
two thirds are uniform brick
red.

16 71.0 Covered

15 12.8 Siltstone, laminated, yellow.

1 1.0 Siltstone, yellow, numerous
fossil casts.

13 3.0 Siltstone, yellow, laminated

12 29.0 Covered

11 8.6 Siltstone, somewhat harder
than beds above and below,
red.

10 29.0 Siltstone, brown to red,
some yellow banding.

9 59.0 Covered
8 66.0 Siltstone, reddish-browm,
‘ some cream colored layers
up to 2 feet thick.
7 16.0 Siltstone, red, mud rock,
soft.
6 6.6 Siltsone, finely laminated,

more resistant, red.
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Unit # Thickness Description

in feet

5 56.0 Siltstone, brovmish-red,
some thin cream-colored
layers producing a banding
effect.

L Ll.0 Covered

3 15.0 : Limestone, gray, crystal-
line, rounded pebbles of
light-gray limestone.

2 10.0 Covered

1 2.0 Limestone, coarsely crys-
talline, red, highly
fossiliferous ("Holston®
formation), in creek bed.

0 163.6 Covered

Base - Blackford

The rocks of the preceding section may be grouped, in a
broad way, into three or four large zones each of which possesses its
own characteristics.,

The lowest exposures, represented by a few feet of reddish
"Holston" marble, may be designated aé Zone D, if it is assumed that
the Blackford, at the base, is Zone A, the 'losheim" is Zone B, and
the "Lenoir! is Zone C.

Above is Zone B, a thick series of siltstones and shales
which include at their base a 15 foot bed of pebbly, mottled, gray
limestone (Units 3 - 17). Zone E is 533 feet thick, and includes,
near its top, a thin, fossiliferous zone (Unit 1L) from which the
carbonates have been leached. This is probably '"Ottosee®.

Zone I', succeeding the siltstones of Zone &, has a thin
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sandstone (Unit 18) marking its base. The entire zone, consisting of
alternating red siltstones and red sandstones (Units 18 - Li2) has a
thickness of 122.6 feet. This may be "Sevier (?)".

Zone G, the upper portion of the Hamilfon liountain section,
is marked at its base by a quartzite conglomerate (Unit L43), and con-
sists of red and yellow siltstones, thin sandstones and a few thin
quartz conglomerates. It also includes a thin bentonite layer (Unit
56). Forty feet below the bentonite is a thin layer conbaining poorly

preserved fossil impressions with Camarotoechia cf. plena (Unit Sh).

This may be "Bayes (2)".

Athens formation: A series of grayish~yellow siltstones and

sahdstones about 3500 feet thick crop out in Sumac Ridge near the
eastern border of the quadrangle., Predominantly, the rocks are thinly-
bedded, yellow siltstones; roughly, 500 feet above the base, prominent,
massive, medium-coarse-grained, quartz sandstones occur (Station 37).
Succeeding this zone, are more thinly bedded siltstones which are
sandier than the lower siltstones, but about the same éolor. No fos-
sils were observed.*

Bast of the quadrangle, to the east of Cisco, Georgia, the
Athens is overlain by massive beds of limestone conglomerate in which

highly anguwlar fragments of limestone and chert are cemented by a

- Since this report was written, a zone of graptolites (Diplo-
graptus (?) was discovered near the base of the Athens, by members of
a field trip sponsored by the Southeastern Geological Society in

April, 1951.
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coarse, reddish quartz sand matrix, This formation has been called the
Tellico (Butts and Gildersleeve, 1948, p. 29). Aboub 700 feet of red-
dish sandstones and interbedded red siltstones, lying above the con-
glomerate, and truncated to the east by an overthrust sheet of crysval-
line rocks, were included in the Tellico by Butts and Gildersleeve.

Correlation and Stratigraphy -~ The names employed in the preceding sec-

tion on lithology to designate various beds within the post-Knox Ordo-
vician sequence have been inherited from previous classifications. It
is uncertain at presént that such formaticnal names are validly appli-
cable to the strata to which they have been assigned in the Dalton area.
It reﬁains for future investigation to determine their precise rela-
tions to the general regional Appalachian stratigraphy of the liiddle
Ordovician beds. Figure 2 shows the developments in correlation of
these horizons according to the interpretations of ?revious‘investi—
gators. |

It is particularly noteworthy that the firmly entrenched
column of Ulrich, which has been closely followed by Butts, has suf-
fered a major attack. Recent work has demonstrated conclusively thab
extensive revision of the lower liiddle Ordovician and also part of the
liohawkian is necessary before a coherent, comprehensive picture of that
time emerges.

Butts and Gildersleeve (1948), in their work on the Paleo-
zolc rocks of northwest Georgia, adopted the stratigraphic column
which had earlier been established by Ulrich (1929, p. 73) and which
had been applied to much of the southern Appalachian region. Their

specific identifications of the various fcrmations of post-Knox
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Crdovician age, particularly within the Dalton quadrangle, seem ques-
tionable in the light of knowledze gained from study there and else~
where in the #ppalachians. This fact they have partially recognized
in their tentative correlation of the "Ottosee! in the it., Olive
Church belt, and also beds which were labeled "Lowville-Moccasin®, in
the Hamilton kountein section. The present investigation has not
solved these problems of correlation but work in progress may contri-
bute a small part toward their eventual clarification,

Butts and Gildersleeve (19&8, pP. 30-31) made a distinction
between the exposures of the kit. Olive Church and the Hamilton Lioun-
tain exposures, beéause they believed the first to represent the
"Stones River"-"Blount" sequence, while they assigned the latter to
the Lowville-loccasin. Using the correlation offered by Butts (fol-
lowing Ulrich) (1926, opp. p. 80), this meant, on Hamilton Mountain,

- as they state (1943, p. 31), that - "There is here a great hiatus
between it (Lowville-Moccasin) and the Knox due to the absence of

the Stones River and Blount groups and the Newala limestone."” The
discussion following is an attempt to clarify the stratigraphy of

the iit. Clive and Hamilton Mountain sections, and to demonstrate the
possibilities and probabilitieé of inter-ccrrelation between them and
the Sumac Ridge belt on the east side of the quadrangle.

"iosheim-"Lenoir": At present, several significant facts
3

about both the local and regional correlstion of these beds are note-
worthy. Cne is the apparent constahcy of lithologic and stratigraphic
succession of the beds constituting the lower part of the group in and

nearby the quadrangle.
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Both the eastern and western outcrop areas may have, in as-
cending order: Blackford, ”Mosheim” and "Lenoir', although thicknesses
of the beds vary. If, by means of tracing along the strike, the "hios~
heim" and the "Lenoir!" may be tied in with the east Tennessee section,
then the designation of these beds in the Dalton area may be made vwith
much more certainty than at present. However, in the eastern belt,
only one locality, jusf east of the quadrangle boundary on the Greg-~
ory's kill--Cisco road, shows a section in which roclks of both "Mos-
heim" and '"Lenoir" lithology are recognizable. 4nd, in the western
blocks, while the "Lenoir! is exposed (Station 31), no identifiable
outcrops of "Mosheim! were observed, although it may be present in
covered areas between the Blackford and the "Lenoir". Furthermore,
the "Lenoir" of the western exposures contains numerous specimens of

laclurites magnus Lesueur, but none were found in Sumac Ridge expo-

sures.
Ulrich (1929) included the "Hosheinm" and the "Lenoir" in his
"Stones River" group, which, at that time, he maintained was entirely
Chazyan. Later, he (Ulrich, 1939, p. 106) removed the "Lebanon from
the "Stones River", placing it at the base of the overlying Black
River. Simultaneously, he placed the Ridley-Pierce, which was con-
sidered to be older than any part of his "Blount" group, above the
Ottosee. This, in effect, destroyed the identities of both the "Stones
River" and the "Blounl" groups. (See Fig. 2) B. N. Cooper (1945)
has given a particularly good analysis of this entire question of
liddle Ordovician stratigraphy of the central Tennessee -~ Virginia

region. He states that one of the chief means by which it was con-
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sidered that the "Stones River! might be identified was the gastropod

Kaclurites magnus Lesueur, and argues correctly that "either this

species has a long range or it has been loosely identified”. There-
fore, since Butts' "Lenoir" of the lit, Olive Church fault bloclk in
the Dalton quadrangle has been identified by Butts and Gildersleeve
(19L8, p. 26) primarily on the basis of the occurrence of laclurites
magnus Lesueur, it seems best at present to reserve judgment concern-
ing its regional correlation, although it is probably correctly
identified.

Cooper and Prouty (19LlL, p. 852-853) had previously demon-
strated that typical kosheim lithology is repeated several times in
the Virginia section. Therefore, according to Cooper (19L5, p. 270),
the stratigraphic position of the lMosheim is doubtful. Its correla-
tion in the Dalton quadrangle must also remain uncertain until it may
be traced laterally into the east Tennessee section.

"Holston'" - In the kit. Olive Church block of the Dalton gquad-
rangle, the "Lenoir'" is overlain by coarsely crystalline, red lime-
stones called the "Holston marble!. The Holston was originally de-
scribed by.Keith (1895) as - "lentils of variegated marbles of many
colors in blue and gray limestone." Six years later, Keith (1901)
described the lower part of the "Chickamauga" limestone as containing
many beds of coarsely crystalline marble which he believed to be len-
tils in the "Chickamauga'". Butts (1926, p. 105-107) stated that the
Holston marble in the Knoxville, Tennessee, region succeeds the Lenoir -
"and there are cogent reasons for believing that the Holston underlies

the horizon of the Athens shale which is not present in the belts
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where the Holston crops out." (Itslics by present writer.) DButts did

not state his '"cogent reasons', but it 1s presuned that the statement
is based upon Ulrich's (1911, p. l1l) concept of the existence of an
Athens trough to the east, and a Knoxville trough to the west, in both
of which sedimentation was believed to have occurred more or less
independently, but successively and altefnately.

Ulrich (1911, p. L1lL) had interpreted Hayes' (1895) work in
the Cleveland quadrangle to mean that an hiatus was present between
Hayes'! uppermost "Chickamauga! (or Ulrich's Lenoir) and the basal
Athens shale. In the Knoxville area, he aséumed that the Holston was
the topmost member of the Chickamauga, thus underlying the Athens and
Tellico horizons. The Holston and Athens-Tellico are not areally co-~
extensive, so that his opinion might have been correct.

The yellowish, thin-bedded, shaly and sandy beds overlying
the 'iiosheim~Lenoir" zone of Sumac Ridge in the eastern Dalton area
were assigned to the Athens by Butts and Gildersleeve (1948, p. 28-29).
Their correlation seems valid, because if the rocks of the Dalton sec~
tion are traced northeastward toward Benton, Tennessee, in the Cleve-
land quadrangle, they join with exposures which Hayes (1895) identified
as Athens. Furthermore, both thiclkness and lithologic sequence are
essentially similar between the Dalton and Cleveland quadrangle expo-
sures. Un the other hand, in the western Dalton area, the 'Lenoir is
succeeded by the "Holston", no Athens shale bLeing present. These two
sections, then, one on the eastern side of the Dalton area, the other
on the west, set forth, it is thought, nearly the same stratigraphic

and areal situation that exists farther north in the Cleveland and
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Knoxville quadrangles.

Another explanation for the fact that the Athens-Tellico and
the "Holston'" have notv been found together in the same area is pos-
sible, however, because it is more than likely that the "Holston"
represents an offshore facies of the apparently more clastic Athens-
Tellico. It may be suggested (Figure 3) that the "Holston' reefs,
which,‘incidentally, probably correspond to the lenticular development
of red limestones noted by Keith, gave rise to large quantities of
lime sands. These '"Holston' lime-sands, along with a few small, intro-
duced, quartz and heavy mineral grains, eventually consclidated into a
calcarenite, represent an offshore, clastic, lime-sand facies of the
inshore clastic, quartzose siltstones and sands of the Athens-Tellico
strata formed farther east at the same time. If this assumption is
correct, then the "Holston" is equivalent to part of the Athens-Tellico,
and should not be found in contact with it, and the deposits could not
be areally coextensive.

Rodgers (1949, p. 131) states that within the limits of a
single strike belt in Tennessee the Holston becomes a facies of the
Tellico, while the Athens, lying below the Tellico, is a clastic
facies of the Lenoir. PFurthermore, he states that the whole group
represents a clastic equivalent of limestone of Black River and Chazy
age farther to the northwest. King (1950, Fig. 9) indicates the same
relations between the limestone lithofacies of the "Chickamauga' and
the clastic Athens-Tellico group and younger formations to the east.
Such a correlation as the latter was suggested by Hayes (1895) who

believed that part of - "the Chickamauga limestone is replaced by the
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Athens." Cooper (1941), also, has stated that the Athens formation in
Virginia is much more extensive than previously believed, and that,
northwest of Clinch Eountain, it is represented by a limestone facies.

"Ottosee": Overlying the "Holston" are a series of yellow
and red sheles, which, in the Mt. Ulive Church block, were tentatively
referred to the "Ottosee" by Butts and Gildersleeve (1948, p. 29).

Keith (1895, p. L) named a thick series of calcareous,
yellow shales, weathered from light-blue, shaly limestone, overlying
the Tellico sandstone and underlying the Bays sandstone, the Sevier.
The name had been used earlier by Campbell (1894 a, p. 1763 and 189L
b) for beds which he described as underlying the Bays sandstone and
overlying both the Chickamauga limestone north of Clinch River and
the lioccasin 1imes£one south of Clinch River. Ulrich’(l9ll), however,
split off the basal calcareous shales of the Sevier, and assigned the
name "Ottosee" to them from exposures at Uttosee Lake in Knoxville,
Tennessee. He described the formation as overlying (conformably ?)
the Tellico sandstone to the southeast, but being unconformable upbn
the Holston to the northwest, in the vicinity of Knoxville. There
seems to be little doubt that the Ottosee of Ulrich is a valid sub-~
division of the Sevier, but there is considerable doubt whether there
is a demonstrable unconformity between it and the underlying Holston,
if King's and Rodger's interpretation of the Athens-Lenoir and Tellico-
Holston~relations is correct.

It seems necessary, therefore, not only to eliminate entirely
Ulrich's "Stones River" and "Blount'" groups, but also to re-adopt

Keith's original terminology for the 1iddle Crdovician of the Knosxville
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quadrangle with modifications such as the addition of the term "Ottosee!
for the calcareous beds at the base of Keith's Sevier and the term
Blackford for beds at the base of the post-Enox. Integrated with this,
must be Hayes' section in the Clevelend quadrangle. Figure 3 dia-
grammatically illustrates the section as it is presently believed to
exist in the Dalton quadrangle and elsewhere in the Southern Appala-
chians.

The yellow shales overlying the "Holston" in the Iit. Olive
Church block iﬁ the Dalton quadrangle, identified by dutts and Gilder-
sleeve (1943, p. 29) as "Ottosee", are probably correctly placed in the
section. Consequently, if this is so, then the yellow shales and silt-
stones of Zone E in Hamilton Hountain are also likely to be "Ottosee" ,
for they, too, overlie reddish limestones which probably are 'Holston'.

"Sevier": Above the "Ottosee' shales in both the iit. Clive
Church and the Hamilton Hountain sections are alternating layers of
red siltstones and sandstones. The zone composed of units-2 - 6 of
the Copeland Springs section, and Zone F in Hamilton Hountain, both of
which seem to possess the same stratigraphic position and lithology,
are, therefore, thought to be correlative, and may be "Sevier" in age.
There is no good reason for the assumption that a depositiénal inter-
ruption occurred between the shales of the "Ottosee! and the shales-
siltstones-sandstones of the overlying "Sevier'" in Hamilton Mountain.
On the contrary, close similarities of lithology, bedding and color
give predisposition to the assumption of their depositional continu-
ity.

"Bays" ~ Zone G, in Hamilton liountain, consists of quartz-
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ites, sandstones and shales, and includes a thin bentonite layer. If
Zone F, below, represents the entire thickness of the '"Sevier" in the
Dalton quadrangle, then it is possible that Zone G represents the
"Bays". This possibility was suggested by Rodgers, Laurence, King
and others, recently, after examination of the Hamilton licuntain sec-
tion (1950, Field Conference, 15, July). Tﬁe occurrence of the thin
bentonite may be significant because it might be equivalent to either
the V-1 or V-2 bentonite layers noted by Rosenkrans (1936, pl. 10) in
Virginia within the Bays.

The Bays was named by Keith (1895, p. L) for exposures of
red, calcareous and argillaceous sandstones in Bays liountain, Tennes-
see. He noted that a red color is marked and persistent, but that
great variations occur in its thickness, and considered it to be a
near-shore formation,

If the exposures along Hamilton Mountain are truly Bays,
much fubture work will be required to prove the correlation. Conse-
quently, they are herein provisionally referred to as the "Bays'.

The writer agrees heartily with Cooper and Prouty (1943,

p. 860-862) that - '"the conventional classification of the Ordovician
limestones--in the Appalachian Valley needs to be re-examined and
evaluated--." Furthermore, as they point out, the use of names such
as 'liosheim", "Lenoir", "Ottosee!" and Lowville-loccasin" must be
restricted and largely abandoned unless each is specifically qualified
as to the inves?igator and the locality in which the exposures were
identified. It is possible that by careful re-definition such names

‘may be re-employed, but this should be done only in a manner commen-
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surate with complete clarity of their positions in both a time and a

rock classification.
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B. Angular unconformity between Conasauga and overlying
Tertiary(?) alluvium along Perry Creek.
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Tertiary(?) Alluvium

Covering a large poftion of the ilurray County area east of
Conasauga iliver, is a superficial blanket of alluvium situated for
the most part appreciably highér than the present flood plains of the
streams. In places, however, this alluvium ranges down in elevation
so that it is in direct contact with the Recenlt stream alluvium, but it
also has been noted at elevations as high as 1000 feet on Sumac ridge.
It lies indiscriminately upon the truncated edges of the older Paleo-
zoic rocks below, but the lower surface varies considerably in eleva-
tion from place to place suggesting that the alluvium was‘deposited
upon a pre-existing ercsional surface of considerable relief. Some
creep has undoubtedly occurred since its deposition so. that any
accurate estimate of the anount of pre-existing relief cannot be made
at present. The deposit has been subjected to much erosion since its
formation, and now remains largely in those areas which are more or
less protected from direct erosional attack by streams.

Distribution - Two roughly parallel belts of the alluvium flank Sumac

Ridge on either side for much of its extent within the quadrangle.
These strips are segmented not only by transverse streams such as
Perry, Sumac and liill Creeks, bul are also separated into many small
outliers through dissection. The two belts, best developed north of
¥ill Creek, apparently merged south of that stream, and once formed
a very extensive cover over Spring Place and vicinity where it now
remains as remnants, principally in interstream areas. Another rem-
nant occurs just above the present flood plain of Conasauga River on

the east side of the river from Beaverdale where the river makes a
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big bend to the west. This area is separated fully by 1 1/2 to 2
miles from the nearest other outliers of the western Sumac belt, and
indicates that much of the intervening area has been stripped of its
cover.

The present valley of Conasauga River apparently is the
western boundary of the Tertiary (?) alluvium, because material of
this sort was not recognized west of that line. Only one exception
was noted in which the alluvium occurs on the west bank of the river,
That is its occurrence on the lowlands between the confluence of the
river and a small tributary in the northeastern cornef of the area.
Lithology ~ The alluvium, as usually mapped, consists of a dark red,
sandy, pebbly to cobbly, poorly stratified clay or soil-like material.
The percentage of sand is moderately high and as has been pointed out
(Rich, J. L., personal communication, July 1949) can ordinarily be
used as a distinguishing criterion. The sand grains range in size
from fine to coarse, and sorting, therefore, is poor. The pebbles
and cobbles present, ranging in size from more than a foot in long
dimension to about 1/l inch, are well rounded and attain, in general,
larger and larger size toward the eastern boundary of the quadrangle.
The pebbles and cobbles are chiefly quartz and quartzite, bub, not far
west of Camp Ground Mountain, angular fragments of conglomeratic
quartzite are also present in the alluvium. Numerous rounded cobbles
of porous, limonitic and hematitic material containing coarse, quartz
sand grains occur on the surface and in the alluvium along the ridge
extending northward through the western limits of Eton. Such iron-

bearing pebbles and cobbles are present in many sections of the area
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covered by tﬁe alluvium, and probably represent fragments of formerly
more exbensive iron oxide concentrations within the alluvium that have
since been partially desiroyed by erosion. Haseltine (1924, p. 82—83)
reports that a good grade of limonite ore, occurriﬁg in dark-red, ‘
residual soil, about 1/2 mile south of Eton, contains geodes with
highly colored interiors. The geodes and smaller fragments make up
" the bulk of the ore at that locality.

lir. Carl Pack, Chatsworth, Georgia, presented the writer
with a specimen of dark, brovmish-red, ferruginous, medium-grained
sandstone containing an excellent leaf impression (Aelaeagnus ?)
which he.reports finding about 8 miles north-northeast of Chatsﬁorth
in Hassler's liill Valley. This locality is in the Cohutta Mountain
quadrangle, in a large re-entrant due east of Eton. The alluvium
is there well developed with its typical dark-red color, but contains
many very large, angular, quartz boulders. Although the area was
subsequently searched for other fossil specimens, none were found..
Therefore it is uncertain that the specimen actually represents plant
life during the time of alluvial deposition. Furthermore, the rather
rounded appearance of the enbire specimen suggests that it may be an
artifact, which, then, could easily be explained by having belonged
to the Indians who once occupied the Hassler's liill section. It is
entirely possible thatbthe specimen was brought to the area from some
section of the Coastal Plain where ferruginous sandstones, containing
leal impressions, occur.

Correlation and Stratigraphy - Safford (1869, p. 438) noted the

occurrence of what he termed - "The Eastern Gravel! which he described
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as bordering, in the Valley of Hast Tennessee, nearly all of the rivers,
but, in particular, those issuing out of the Unaka kiountains. He
states that the coarse gravels may be found two or three miles from
these rivers, on ridges often at a height‘of 300 or LOO feet =bove the
stream levels. The pebbles, or cobbles - "of all sizes below that of
a man's head!, he believed were largely derived from the Unakas as
well as from the Chilhowee liountains because some of them contain the
characteristic Scolithus~rcds. Although he does not specifically so
describe them, it is evident that he wrote of quartz and quartazite
"pebbles", because he mentions the "Chilhowee Sandstone'. He did not
atbtempt to date the gravels.

Any attempt to date such a localized deposit as the ferrugi-
nous alluvium of this area meets with many difficulties. Being wholly,
it is believed, continental in origin and deposition, such beds com-
monly lack diagnostilc organisms, or more often, any recognizable
organic structures of any sort. Consequently it is necessary to use
some other method of approach to attempt to date them. One of these
which promises more than others, it seems, is a geomorphic analysis,
but even then many uncertainties will conbinue to exist.

Several observations may be perfinent to the discussion.
First, the deposits are confined to the belt lying between Conasauga
River and the foot of the Cohitta kountains to the east. Second, the
coarseness of the contained cobbles increases toward the mountains.
Third, the cobbles have compositions that strongly suggest an origin
in the crystallines of the Cohuttas. Fourth, the areél distribution

of the alluvial deposit is in and west of the Hassler's kill - Holly
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Creek re-entrant into the Cohuttas. Fifth, there is a suggestion
that the deposit thirs toward Conasauga River; and sixth, the deposit
has been formed on a pre-~existing erosional surface which lies several
thousands of feet below the present high levels within the Cohutta
bountains.

Some of the conclusions that may be drawn from these facts
are: first, that the deposif has been derived from the erosion and
re~deposition of materials, from the Cohutta lountain re-entrant.
Second, the form of the deposit was probably a large alluvial fan
vhose thickest part once lay about at the ﬁresent position of the
Hassler's 1ill-Holly Creek locality, and whose outer edge probably
was determined by Conasauga River, Third, subsequent erosion has
deeply dissected the once more extensive deposit. Fourth, the old
erosional surface upon which the fan was formed was not only adjacent
to much higher land to the east, but also, probably héd a somewhat
different drainage pabtltern from the post-alluvium - Recent pattern.

Evidence of this latter statement may be found in the
ridge previously mentioned just west of Eton (Station 38). The
alluvium in that vicinity attains z possible thickness of more than
75 feet, because it forms not only the entire height of the ridge
above the general level of the town of Eton, or a relief of 75 feet,
but may also extend down as far as the level of IMill Creelk, or per-
haps still lower. If this is correct, thenithe present ridge repre-
sents at least a partial reverse of topography, because where there is
now positive relief, there was once a plain and perhaps even a valley

in the underlying Knox dolomite.
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The superposition of Recent flood plain deposits upon the
older, red alluvium indicates that it was formed in an earlier cycle,
probably before the transverse valleys of Perry, Sumac and kill
Creeks were in existence. However, duwring the time of deposition
of the red 2lluvium, there were distributaries flowing westward
across the fan toward Conasavga River. The minimum level of the
floor of such distributsries is indicated by the presence of quartsz
cobbles at elevations of approximately 1000 feet along Sumac Ridge

m

just north of Sumac Creek. Therefore, since'that time there has been
a minimum of 240 feet of downcutting, because today, Sumac Creek lies,
at the transection line to Sumac Ridge, ab an elevation of about 760
feet,

Agsuming that the 1000 foot elevation at the same point on
Sumac Ridge represents the top surface of the old alluvial fan, and
zlso assuming that an elevation of 720 feet at Beaverdale, L 1/2 miles
west of the ridge, marks the top of the fan there, then there is a
drop of 280 feet in that distance, which computes to less than 1
degree of slope. This figure, probably representing the slope only
of the lowermost portion of the fan, if valid, further corroborabes
the inference that the fan distributaries were approaching grade at
the level of the stream (Conasauga ?) marking the western limit of the
fan. |

It might elso be inferred, it seems, that the distributary
gradients, farther east in the Holly Creek re-entrant, were much
steeper than that of Holly Creek at present. A4lso, formerly a much

greater volume of water may have been available, because today, Holly
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Creek is not forming a fan. This, in turn, suggests that the climate
was wetter - perhaps a pluvial period was in existence, and, therefore,
finally, that perhaps such a period cf abnormally high preéipitaiion
represents one of the pluvial periods of the Pleistocene.

It must be noted that the results of the present investiga-
tion differ materially from the interpretations placed on the deep
red soils of the Spring Place vicinity by Butts and Gildersleeve (19&8,
p. 20). They interpreted the red soils, which are now known to be

alluvium, as residuum Ifrom weathering of the Newala,
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Recent Alluvium

lMany of the streams of the Dalton quadrangle have devel-
oped rather prominent and extensive flood plains. This is particular-~
1y true of the two master streams, Conasauga River and Coahulla Creek,
and their larger tributaries. The flood plains are underlain by a
distinctive grayish, loamy material which, because of its evident
active association with the streams, has been termed Recent alluvium,

The bottom lands are highly productive as farms and, as
such, are greatly prized and valuable property. Some of the "bottoms™
are used for grazing purposes just north of Dalton, but elsevihere,
they are normally tilled and planted to produce cotton, corn, grains

and other crops.
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STRUCTURE
CENBRAL STATEMENT

The Dalton guadrangle occupies a part éf the tectonic zone
called the fAppalachian geosyncline, which was a2 locus of deposition
throughout the Paleozoic and an area of intense deformation several
times during that era. Although various parts of the geosyncline
may have had somewhat different local deposibional and orogenic his-
tories in general, it may be considered a mega-tectonic unit that has
undergone many of the same changes. Rodgers (1949, p. 16lL-16L45) has
sumnarized some of the former and current ideas on Appalachian struc-
ture, pointing out that there are three distinct divisions of the
geosyncline within the United States: (1) a northern segment, known
to have been affected by three periods of orogeny, (2) a middle por-
tion, and (3) a southern segment. The latter two, at least that part
of them in the Ridge and Valley province, seem to have undergone but
a single period of intense diastrophism which occurred near the end
of the Paleozoic.

However, there seems to have been at least one preceding
period in which some deformation took place, although its magnitude .
probably was not as great in the Southern Appalachians as it may have
been elsewhere. King (1950, p. 661) has discussed this phase, relat-
ing it to the Taconian orogeny. He states that the evidence of the
first orogenic movement indicated by the sediments of the geosyncline
points toward a Iiddle Ordovician beginning in the Southern Appala-
chians, and a Late Ordovician culmination in New England. There is

little doubt that a decided change in depositional conditions arose
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in post~Knox Ordovician time because truncation of Knox beds by the
Blackford indicates some degree of warping, erosion and deposition in
immediate post-lNewala time. The replacement of the relatively non-
clastic Knox-Newala environments by one in which considerably more
clastics were being washed intc the geosyncline, also supports the
idea of possible orogenic movements in the source areas to the soubh-
east at the beginning of liddle Ordovician time.

Post-Paleozoic movements are not well understood in the
Dalton area, nor elsewhere in the region, and must await further geo-
logic and geomorphic work. However, some movements probably have
occurred since the Appalachian revolution and are responsible for
some of the "peneplain" levels present in the region. Perhaps it was
due to some such late movement that the Tertiary (?) alluvium was
deposited over much of the eastern Dalton quadrangle. Possibly a
slight uplfit has occurred in the interval since the»Tertiary (?)
alluvium was deposited, because streams have now cut their valleys
an appreciable distance through it to form their existing flood plains.
Alternatively, perhaps the regimen of the streams has been shifted by
a change in the quantity of materials transported, thus producing,
af'ter removal of much of the sediment load, an excess capacity, of

energy, for additional downcutting.
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MAJOR LOCAL STRUCTURES
Structures East of Cedar Ridge

Cedar Ridge Syncline - The most prominent fold in the Dalton quad-

rangle is the Cedar Ridge syncline (Figure L) which occupies a

broad, arcuate position exbtending north and south across the centrél
portion of the area. DBecause it seems to be a line of natural divi-
sion of the quadrangle, the structural pattern of the area will be
discussed in two parts: first, the eastern half; and second, the
western half. There are no greatly apparent differences in the
structure of the two portions except insofar as some different strati-
graphic units are concerned.

Cedar Ridge's unity is broken near its southern end so that
there is a southern segment isolated from the main body to the north,
but thought to be genetically related to it. Structure sections A-A',
B-Bt', and C-C' indicate the asymmetry of the syncline, largely pro-
duced, on the west side, by a sinuous fault, situated in the valley
of Coahulla Creek, abruptly cutting off the western limb. The east
flank of the syncline merges, apparently without great modification,
with the west-dipping limb of the Conasauga River anticline.

Cedar Ridge syncline is actually a broad, open synclinorium
whose central trough is occupied by Knox strata, which, in some expo-
sures transverse to strike, can be seen to possess minor, local varia-
tions from the main structure. There are also variations in strike
and dip in directions parallel to the larger structure due not only to
Jocal but also to more extensive conditions of plunge. Good examples

of the minor features occur in road cuts along the Dalton - Chatsworth
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highway where it is cut through the southern segment of Cedar Ridge
(Station 39). On the other hand the narrowing of the Xnox area both
to the south and the north in main Cedar Ridge, with a complementary
expansion of outcrop width toward the central part, in the area west
of Beaverdale and east of licGauvhey Church, is best explained by
double plunge of the synclinal axis toward that locality.

The Maynardville member of the Conasauga crops out along
the west 1limb of Cedar Ridge, and by means of faulting along Coahulla
Creek is believed to have been moved up and over Rome siltstones and
shales, The stratigraphic displacement, therefore; has involved all
of the Conasauga below the liaynerdville and an uninown thiékngss of

the Rome.

Conasauga Anticline - Bast of the Cedar Ridge structure and roughly

paralleling the course of Conasauga River is the Conasauga anticline
(Figure L) which is composed of a linear series of enlongate domes,
with approximate coincidence of regional strike, exposing the Rome
along their crests., Again, these are not simple structures, but are
50 highly complex in detail, due to infolding and intra-formational
faulting of the weak shales and siltstones comprising them, that no
attempf was made to measure thickness of beds involved. Two recog-~
nizable saddles, preserving the Conasauga in the lover structural
positions, have formed between the opposing ends of the three anti-
clinal structures. One is just east of Dawnville near Prater Island,
while the other occurs near Beaverdale. There is also a suggestion
of a third near the southern boundary of the gquadrangle. The saddle

near Beaverdale more or less coincides with the Cedar Ridge sag if it
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were extended eastward two or three miles, and seems to support the
previous contention of a double plunge within the Cedar Ridge syn-
cline toward that point.

Gap Spring Ridge Fault - Conasaugas rocks, which pass over the crest of

the Conasauga River anticline with an unknown amount of thinning at the
saddles, crop out on the east flank of the larger structure and are
succeeded in normal sequence by the Lknox with the exception of the Gap
Spring Ridge exposures. Gap Spring Ridge, situated between Sugar
Creek and Conasauga River near the northern border of fhe quadrangle
(Figure L), is a fault-line scarp ridge, in which Rome sandstones
appérently are thrust over Conasauga (probably Maynardville) (Station
L0). :Thus; all of the upper Rome and about two thirds of‘the Cona-
sauga thickness represents the stratigraphic displacement along this
fault which probably dies out beneath the Recent alluvium of Conasauga
River to the south. |

Colvard School Fault - The normal succession of formations on the east

flank of the Conasauga anticline are once more interrupted by another
probable thrust which has been named the Colvard School fault, It
trends southward from the vieinity of Gregory's Mill to a point about
1/2 mile east of Dunn's Store, thence across Sumac Creek to Sumac
crossroads and may die out south of there in Knox strata. Its northern
extension is unknown because north of Gregéry's Mill it passes beneath
the Hecent alluvium of the river and does not reappear in the quad-
rangle. It apparently is not related to the Gap Springs fault as

Butts and Gildersleeve (1948, Geologic map) believed, because strikes

of Conasauga limestone cropping out both in the vicinity of Gregory's
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1ill and westward across the river valley at the exposure just east of
Ual Grove School are N 53° E, and N 27° E, respectively, with both
dips being to the southeast. Furthermore, there is no evidence of a
disturbed zone striking northwest which would be likely if the two
fault zones joined.

Conasauga shales seem to be thrust over Knox beds in the nor-
thern part of the Colvard School fault, bubt the amount of sfratigraphic
displacement decreases toward Sumac Crossroads where Knox is faulted
against Knox. At Station 19, exposures of a highly contorted coarse,
saccaroidal sandstone, not found elsewhere in the immediate vicinity,
are taken as evidence of extension of the Colvard School fault south
of Sumac Creek. It is believed to represent drag in and near the
fault zone.

The Colvard School fault may extend some distance south of
the Sumac Crossroads localiby, but if so, it lies entirely within the
Knox, and for lack of critical evidence and exposures could not be
traced.

Sumac Fault - No interruptions of the normal stratigraphic sequence
on the east-dipping east flank of Conasauga anticline occur until the
sinuous, irregular Sumac fault (Figure L) is reached at the east base
of Sumac Ridge. This fault, which probably enters the area from the
northeast near Fancy Hill, may be traced in a southwesterly direction
for seven or eight miles to the north side of Iill Creek, but is
thought to continue at least for a short distance south of that
stream. The fault trace cuts obliquely across exposures of the post-

Knox Ordovician in Sumac Ridge, so that the Knox lies in turn, from
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the northeast to the southwest, upon the Athens, the Wewala and
finally, south of iill Creek, upon more Knox®*. Thus at its south-
west end, the Sumac fault cuts oul the southern extension of both the
Newala and all post-Knox Ordovician formations..

The Knox of the eastern block, poorly exposad beneath a
heavy alluvial cover, probably dips wesbtward if it exisbts in normal
contact with the Conasauga beds exposed in Eton (Station 10) whose
strike is W 30° B and dip is L3°NW,

Camp Ground Mountain Faults - Camp Ground Mountain, located about 1/2

mile east of Eton, is isolated by two faults which flank it on the
northwest and southeast sides. Both faults apparently join southwest
of the mountain into a single one which continues for.about 1/2 mile
to Uran Crossroads vwhere it again splits into two faults that con-
tinue southwara in a shallow arc west of Chatsworth and eventually
beyond the southern boundary of the guadrangle.

The two faults bounding Camp Ground lMountain have been
named the Zast and West Camp Ground faults respectively (Figure L and
Figure 5), while the single (?) fault southwest of the mountain is
termed the Camp Ground fawlt énd is thought to continue southward as
the weslternmost one of the pair which split at Oran. The eastern one
of the pair has been named the Oran fault, but it may be continuous
with the East Camp Ground fault, if there are actually two faults in
the interval where only one is mapped.

The fault trace, consisting of the West Camp Ground, and

Note: Mo exposures were noted of the "Mosheim" - "Lenoir" in the
Newala-Athens interval just north of Mill Creek.
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the Camp Ground faults, brings Weisner quartzites in contact with the
Conasauga east of Eton, then, near the southwestern end of the mountain,
Weisner with the Knox, followed by Rome with the Knox, and lastly, from
Oran southward, Conasauga with the Xnox. The second fault trace, con-
sisting of the Bast Camp Ground, the Camp Ground and the Oran faults,
places Rome successively against the Heisner, the Knox and the Cona-
sauga.

The Bast Camp Ground fault which places Rome shales against
Weisner quartzites creates a rather anomalous situation difficult to
explain by means of ordinary over-thrusting. Rich (J. L. Rich, per-
sonal communication, 1950) has suggested that back-thrusting may be
responsible. By that process, the Weisner quartzite mass would have
a wedge shape due to an eastward dip of the West Camb Ground fault, and
a westward dip of the BEast Camp Ground fault (Figure 5). During pri-
mary movement along West Camp Ground fault, a secondary-ecastward-or
backward-movement developed along East Camp Ground fault. Thus the
Weisner wedge would be elevated en masse to a position in which it
would be horizontally adjacent to Rome shales to the east.

General dips of each of the formations involved are vo the
southeast both in the overthrust sheets and in the autochthonous blocks
so that the normal stratigraphic sequence is reversed in the area just
west of Chatsworth., However, faulting seems to be the cause of this
situation rather than overturning to the northwest because of the
extreme thinning of the Conasauga formation between the Rome and the
Knox. Furthermore, there is a definite contorted zone at the contact

between the Conasauga and the Knox. In addition, the juxcaposition
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of several different formations on either side of the fault traces

seem to be conclusive evidence of faulting.
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Structures Viest of Cedar Ridge

It has been previously mentioned that the western flank of
Cedar Ridge is broken by a long, sinuous fault extending roughly
parallel to the valley of Coahulla Creek. Upper Conasauga probably
is thrust over Rome along its entire length within the quadrangle,
but at its northern end the fault was undetectable within the Cona-
sauga shales., It could not be followed more than about 1 mile north
of lcGauhey Church, where it is believed to pass beneath the Recent
alluvium of the creek, but it may continue at least as far north as

Tucker's School.

Coahulla Creek Anticline - #est of the fault lies an extensive and

nearly continuous exposure belt of the Rome marking the crest of the
Coahulla Creek anticline. The northern end of the Rome outcrops
apparently plunge below the overlying Conasauga shales only a few hun-
dred yards south of the Tennessee border. Toward the south the belt
swings slightly westward in a shallow arc reaching its farthest west
point just west of Horseshoe Bend in Cozhulla Creek. DBoth the Rome
siltstones and the Conasauga limestones and shales apparently are over-
turned to the west in that vicinity, with dips to the east ranging
from 75 to L7 degrees. Overturning may also have continued as far
north as a small branch flowing soubheastward from 1it. Olive Church
to Coahulla Creek where a dip of 63 degrees southeast was noted in
Conasauga limestone near the Rome contact.

The width of this Rome belt increases markedly in the area
east of Dalton. The reason for this was indeterminate but may be due

to doming or to local intra-~formational faulting which has repeated
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the Rome section. The broad swing of the Conasauga toward the west
in a flanking belt of rather regular width, somewhat supports the idea
of doming.
Rome fault - The Conasauga formation is terminated abruptly along the
west flank of Coahulla Creek anticline by another fault which extends
entirely across bthe quadrangle and for many miles beyond its limits.
It has been named the Rome fault by Hayes (1891, p. 1hli-147) and is
the southern portion of a tremendous and persistent overthrust fault
which, when traced across Tennessee (unpublished folios of Arthur
Keith and Bailey Wills) into Virginia, coincides with the Saltville
fault of‘Stevenson (1885). Southwestward, it continues at least as
far as Gadsden, Alabama and perhaps farther.

The Rome fault for the greater part of its extent in the
Dalton quadrangle, or at least that portion north of the city of
Dalton, may exist as a double fault trace and, at the Tennessee line,
as a klippe. Detailed mapping of the Red Hills mineral belt in the
area south of Cleveland, Tennessee (Stose and Schrader, 1923, geologic
map by A. C. MacFarlan, opp. p. 130) which corresponds to the lt.
Olive Church fault block of the Dalton quadrangle, shows definite
klippe development along the Rome (Saltville) fault at Sugar Loaf
Knob 3 1/2 miles north of the Georgia line. Although not so clearly
developed in Georgia, a similar structural arrangement may exist.
Figure 6 is a series of diagrammatic cross-sections showing a possible
explanation of this structure. It will be noted that a plunge of the
fault plane to the south is required just south of the Tennessee line.

Furthermore, secondary movement is required of the Conasauga shales
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toward the west in order to account for the existence of the present
fault trace separating the Conasauga on the east from the Knox upon
which it now rests at points southward along the fault from the klippe
vicinity.

The sequence of events at the time, or times, of faulting can
only be surmised; one explanation is offered in the diagrams of
Figure 6, but there are other possible interpretations which may be
equally good. For example, the structural situation might have been
that the overthrust sheet, consisting of Knox above and Conasauga
below, moved westward wntil crumpling and friction within the lower
Conasauga stalled that portion of the sheet. But, at the same time,
continued pressure from the east may have shoved the more competent
Knox along over the Conasauga and onto the "Sevier" shales. Both
shales would act as a "lubricant' for the slip plane upon which the
Knox sheet was riding, thus permitting the Knox to continue the dis-
placement to the west and assuming the attitude in which it may now
be found.

It should also be remembered that if the time of faulting
was late Paleozoic, many beds younger than the Knox group probably
were involved in this and all the other faults of the area. Since
they are not now present because of erosion, they are omitted from
consideration in the diagrams, but may have contributed, in ways not
now possible of evaluation, to the tectonic history of the area.

West Rome Fault - The West Rome fault, or the westernmost fault trace

of the three shown in Figure 6,marks the boundary between the post-

EKnox Ordovician beds to the west and probably overthrust Knox on the
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cast. This particular relationship continues southward from the nor-
thern border of the Dalton quadrangle to a point about two miles
south-southwest of Varnell, where the post-Knox beds seem to be com-
pletely covered by the overthrust Enox sheet, with the result that,
south of that locality, nearly to Mill Cregk, Knox may be thrust over
Knox. The fault trace could not be followed with certainty within the
Knox, but it is thought that the re-entrant just west of the aviation
field marks its possible position at that locality. However, due to
a lack of suitable exposures, the conclusion is tentative and the re-
envrant nay indicabte only an anticlinal axis or line of local flexure.

If the re-entrant does mark the position of the West Rome
fault, this fault prébably rejoins the main Rome fault in the area now
covered by the alluvium of IMill Creek just north of Dalton, because
there seems to be only a single fault bebween the Conasaﬁga and the
Knox south of kill Creek.

Varnell Fault = The Varnell fault, named for Varnell Station on the

Southern Railway, also occurs within the city limits of Dalton on the
west side of the Knox ridge whose east base is marked by the Rome
fault. The two faults average about 1/L mile apart within the city,
but at places approach within 300 yards. Near the city limit indicated
on the map, the Varnell fault is thought to swing slightly westward
and continue norvh along the west side of Farrar Branch, thence slightly
northeastward to Varnell, Cohutta and finally into Tennessee. The
Southern Railway tracks parallel it northward across the quadrangle.

The relations of the Rome fault, the West Rome fanlt and the

Varnell fanlt in the immediate vicinity of the northern limits of
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Dalton and lill Creek are not clear because of a lack of ocubtcrops.
The Varnell fault pattern as shown on the geologic map (Plate VIII
and Figure l|) indicates that it does not join the Rome favlt. This
interpretation was made by Butts and Gildersleeve (1948, geologic
map) and has been similerly interpreted by the writer, but with the
recognition that another explanation is possible.

From }Mill Creelk southward to the quadrangle boundary along
the Varnell fault, Knox chert ledges dipping eastward, occur east of;
and in contact with post-Knox Ordovician beds that also dip, in gen-
eral, toward the east. Horth of ill Creek as far as Waring, Cona-
sauga shales and limestones, with eastward dips, lie to the east of
~and in contact with eastwardly dipping post-Enox Ordovician red beds.
North of Waring, the Varnell fault splits into a short western branch
and the main eastern fault. Along the latter, Conasauga to the east
and Knox to the west occur in faulted relationship as shown by east-
ward dips in both formations. This places them in reverse positions
from their normal stratigraphic sequence. The short western slice at
Waring apparently has Knox thrust upon the post-Enox Ordovician, and
again both formations have an eastérly dip indicating an abnormal se-
quence,

Probably the most important reason for choosing the indi-
cated fault pattern in north Dalton was the fact that the normal west
contact between the knox and the post-Knox Crdovician shows a remark-
able parallelism with the trace of the Varnell fault. This fact is,
therefore, thought to be evidence of a genetic relation between the

fault and the similar shifts in strike direction within the strata to
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its west at thst point.

On the other hand, it must be suggested that the two fault
traces in Dalton may be extensions of the Rome and west Rome faults,
rather than the Rome and Varnell faults. If that is the case, then
the dval faults could have resulted from a situation much like that
indicated for the kiippé region near the northern boundary (See Figure
6). The Varnell fault, in that event, could be either a slice fault
off the West Rome fault, or a thrust slightly antedating the Rome-
West Home fault zone so that it was partially overridden by the west-
ward-moving Rome fault overthrust sheet, and is now éoncealed beneath
it, in the region south of 1iill Creek.

Beaver Valley Fault - Approximately 1 1/l miles northwest of Cohutta,

the Beaver Valley fault, roughly paralleling the west side of Tiger
Creek Valley, extends both northeastward and southwestward beyond the
quadrangle limits., Hayes (1895) has mapped it for many miles north-
eastward across the Cleveland quadrangle, while Butts and Gildersleeve
(1948) and Hayes (1891) show its continuation southwestward. Within
the Dalton quadrangle, exposures seem to show that thrusting from the
east has placed Conésauga shales over Knox to the west along the nor-
thern portion of the fault, but toward the south, Knox is faunlted
against Knox and the relations are more obscure. In both cases forma-
tional dips are to the southeast at about L5 degrees.

Structures occupying the northwestern corner of the quad-~
rangle, apparently, from the areal geologic pattern developed, are
anticlinal., The axial region of the anticline is marked by a slender

band of Rome siltstones, probably plunging to the northeast because
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the siltstones disappear beneath Conasauga shales about 1/2 mile south
of the Tennessee line. Knox chert rubble was noted along a small ridge
in the most northwesterly corner of the area, and may represent either
the west flank of the anticline, or may mark another fault (Rodgers,
J., Personal Communication, 17 July, 1950).

The area west of Dalton and Hamilton kountain seems to be
for the most part the eastern flank of an anticline striking nearly
north. The axis of the fold, lying along Hungry and Crow Valleys, is
occupied by very poérly exposed Conasauga shales whose attitudes could
not be determined satisfactorily. About 1 mile southwest of Poplar
Spring Church, Knox cherts occur on a spur situated on the west side
of Crow Valley. This tends t§ support the‘interpretation of an anti-

cline in that area.
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KINOR FOLDS AND FAULIS

It has been mentioned above that many of the large anticlines
and synclines of the Dalton quadrangle are actuelly anticlinoria and
synclinoria. The degree of infolding in some of the formations becomes
quite complex and beyond the scope of this investigation to solve.
buech of the minor folding, however, apparently is related to the larger
folds and faults and is probably contemporaneous with them. This is
particularly true of the Conasauga shales which seem to have borne
the brunt of most of the large scale faulting, because the shales now
show all manner of small, tight, contorted folds and faults especially
near major faults. Knox beds also show minor structures, but in general
not on so small a scale as those of the Conasauga. The Rome siltstones
and sandstones show infolding to a degree somewhat intermediate to that
of the Conasauga and the Knox. The '#leisner" and the post-Knox
Ordovician formations seem to show the least effects but this may be
only apparent because of insufficent exposures.

Considersble intra-formational faulting occurs on a scale
so limited in displacement that it could not be shown on a map with

scale of 1/62500.
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Structures Transverse to General Trends

The major structural pattern of the Dalton quadrangle,
trending northeast-southwesterly (Figure L), is modified to some
degree by other structural features whose trends are oriented in
directions which vary appreciably and noticeably from the former.
lost of such structures are rather indefinite, but a few are sharply
defined. Their magnitude also varies greatly; some, in the Dalton
quadrangle, are only fractional portions of larger,‘régional struc~
tures, while others are purely local in character.

Probably the largest of the transverse structures in the
quadrangle involves the area of the Cedar Ridge syncline and other_’
structures to its west. The broad, arcuate pattern of strata in
that section suggests that this may be a portion of a larger salient
whiéh extends northward into Tennessee and farther south into Georgia.

A somewhat smaller transverse feature occurs in the eastern
half of the quadrangle. DBeginning about 1 1/2 miles northwest of
Eton, Sumac fault changes in strike from about N 15° E at Crandall to
about N L0° E, east of Center Valley. A similar change in strike can
be noted to the northwest along the Newala-Athens contact about 1
mile east of fashion. The Conasauga-Knox contact just south of Harris
Ford also changes direction but not to so great a degree as the two
preceding examples, Then, near Deep Spring School, about two and one
half miles northwest of Harris Ford, the Rome-Conaséuga contact shifts
its strike from about N 5° E to about N 35° E, while the Conasauga-
Enox contact changes from about N 5° E to about N 75° E.

While the crests of these individual bends do not line up

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



131

precisely, they seem to be close enough to warrant grouping them to-
gether. A generel line from the Eton vicinity toward Deep Spring -
School on Cedar Ridge gives an approximate trend of about N 65° W,
which would place the structure nearly at right angles to the general
Applachian strike. A tentative explanation could be that this is a
cross—fol& developed in post-Paleozoic time, because of the involve-
ment of Sumac fault which is believed to have formed at the end of the
Paleozoic., |

An analogous structure seems also to have formed just west
of Fancy Hill along Sumac Creek in the area between Halls Chapel and
the south side of the stream. It will be noted on the geoloéie map
(Plate VIII) that the northern outcrop band of the Hewala is offset
nearly 1/4 mile to the east from the general strike of the same forma-
tion south of Sumac Creek. Butts and Gildersleeve (1946, geologic
map) interpreted this to mean that a northwestward-striking fault cut
across this locality, but no evidence of faulting was noted during
the present investigation. Therefore, the offset is attributed to a
lateral monoclinal flexure, or horizontal "twist" of very localized
effect because it is undetectable in the area just west of Sumac
Ridge.

A third transverse structural feature, more sharply defined
than the preceding two, occurs at the south end of the main (northern)
Cedar Ridge mass. A cross-fault, probably striking about N 55°E, is
believed to terminate this portion of the Ridge abruptly in the vici-
nity of Ninety Seven Springs. Although there is likely a more general

plunge of the strata in Cedar Ridge toward the north as stated previ-
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ously, many local variations and gentle folding occur along the strike
in the southern part of Cedar Ridge. The Knox-lonasauga contact, for
a distance of about 1/4 mile north of Ninety Seven Springs on the
west side of Cedar Ridge, dips noticeably toward the‘south; changing
its general elevabtion by as much as U0 feet in that distance. A few
hundred yards east of the Springs, the Knox - Conasauga contact was
determined to be at an altitude of 760 feet. But, not more than three
hundred yards south across the small stream and Dawnville road, Cona-
sauga shales crop out at the same elevation and higher. Therefore, it
seens justifiable to assume the existence of a normal fault at this
locality, in which the npthrown side is to the south, thus placing
Conasauga shales stratigraphically higher than the Knox.

However, there was probably movement along this fault in its
strike direction, for by such an assumption, a simple explanation of
the offset of the isolated southern segment of Cedar Ridge can be made.
It is only necessary to move the upthrown block westward or southwest-
ward to accomplish the desired result of placing the southern segment
where it is now found, as well as to establish the opposing positions
of the XKnox and Conasauga along the fault. No vertical movement is
required along the fault, so that it may be termed a tear fauvlt simi-
lar to those described by Rich (193k) in connection with the Cumber-
land overthrust block.

Another minor, normal cross fault occurs on the west side
of Cedar Ridge about 2 1/2 miles north of Ninety Seven Springs. This
displacement is probably only a matter of a few feet, being, as far as

could be determined, wholly within the Maynardville limesbones. It
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is also likely related to thrusting in some manner of local adjustment

within the Coahulla overthrust sheet.
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GENERAL CONSIDERATIONS OF STRUCLURE
IN THE QUADRANGLE

The structural complexity of the Dalton quadrangle is
largely due to the presence of numerous overthrust faults trending
in a general way from northeast to southwest across the area. The
faults, combined with large scale folding, are inclined, with few
exceptions it is thought, toward the southeast with low dips which
were estimated by Hayes (1891, p. 1U5) to be between L5 and 60 de-
grees. It is quite possible, however, that the dips are muéh less,
and as a compromise they have been shown on the cross-sections A-A',
B-B', and C-C' (in pocket) ranging between about 30 and 50 degrees
to the southeést. No accurate measurement of a fault piane could be
made in the field Because of poor dip exposures on the faults. PFur-
thermore, computations of dip are believed to be not too reliable be-
cause of undulations of the fault planes, but a fizure of 3 degrees
and 25 minubes was obtained on the West Rome fault where it passes
along the west side of a prominent hill about 1 1/2 miles northeast
of Varnell,

There is a distinct possibility, on the other hand, that
the major thrusts of the region may be essentially parallel to at
least one of the beds involved in the fawlting, and, therefore, the
present degree of dip of the fault planes would be, roughly, that of
the beds. This, if true, would give an approximate range in dip of
L0 to 60 degrees which is close to Hayes!' figure.

Hayes (1891, Fig. 1) believed that various formations in

the Southern Appalachians reacted to stresses in different ways, and
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suggested that the most important factor determining their behavior was -
"the relation of rigidity to superincumbent load." Pursuing this idea
farther, Hayes showed that formations such as the Conasauga would have
iless rigidity than the Knox dolomites so thabt a shear would tend to
parallel the shales of the Conasauga but break through the more rigid
Knox at higher dip angles. Rich (193l) demonstrated this to be more
ﬁhan theoretical, but actuality in relation to the Cumberland over-
thrust, where the shear plane not only nearly parallels the less Mrigid"
formations, but also breaks up and across the more "rigid" ones at
steeper angles.

Perhaps the same structural situations existed in the Dalton
area, because, in almost every instance, the overthrust faults seem to
involve eithér the Rome - Conasauga formations, the post-Knox Ordo-
vician straté, or both. Both of these probably would have been de-
scribed by Hayes as possessing "minimum rigidity", due to the fact that
they are composed mainly of soft shales, and would offer a minimum re-
sistance to sliding.

It may be that compressive forces from the southeast, in late
Paleozoic time, found relief to the west along a path of least resist-
ance which included the Rome shales and siltstones, the Conasauga
shales and the post-Knox Ordovician shales, at least within the Dalton
quadrangle. The suggestion is, of course, that sliding of the over-
thrust sheets was accomplished for the greater part of the distance qf
lateral displacement along the least competent beds, such as the Cona-
sauga shales. Then, perhaps as corrugations within the glide-plane

formation developed and gave it greater competency, the break passed
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at steeper angles across the more '"rigid" overlying strata until it
could onece again reach a less "rigid" bed which it then proceeded to
follow in the same way that it followed the lower less competent
stratum. Perhaps also, simultaneously with this, the original frac-
ture at the lower level continued along it, producing what killer
(19L5) and Rodgers (1950) have termed a '"sole! fault. Thé net effect,
in essence, was the formabtion of a fractured decollement (Billings,
P. 55), in which the thrust sheets were imbricated, perhaps, in more
than one series of '"shingles'.

‘

On the other hand, an alternative explanation other than
overthrusting is possible for several faults if only their geometric
relations to strata are considered. For example, the Coamulla Creek
fault could be an east-dipping normal fault in which the eastern
block was moved dovmward thus placing upper Conasauga (Maynardville)
in contact along the fault vith the Rome. Again, normal faulting
might explain repetition of strata in the Beaver Vaolley and Varnell
faults if these fault planes were vertical or dipped westward. The
hanging (dowmthrovm) blocks in both of the latter would be on the
west side of the faults. A similar movement might also account for
the Colvard School fault.

However, the obvious crumpling of incompetent strata, un-
doubted overthrusting along many faults, and structures in adjacent
areas seems to favor the idea of thrust relations for the long, sinuous
faults more strongly than normal relstions for a few of them. further,
it seems more than unlikely that both tensional and compressional force

would have so acted to produce such similar relations of displacement.
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HBINERAL RESOURCES

Introduction

Any investigation undertaken for or by a State geological
agency must, in order to justify the expenditure of tax money, abtempt,
insofar as possible, to give a manifold, tangible service or return for
such funds. In the area of geological investigation, the immediate
and visible returns are most often made possible by means of locating
and evaluabting mineral deposits that otherwise might be overlooked
or erroneously judged. The designation - "mineral deposits" - is
used to include not only minerals, per se, but alsc rocks which may be
mined or quarried for profit.

A number. of different earth materials which are or might be
exbracted for economic gain occur in the Dalton quadrangle. Some of
‘these substances can best be described as being now in the protore
stage, awaiting only a change in market demand, scarcity, or new
methods of beneficiabion before becoming excellent mining possibili-
ties, Uthers, because of excess quantities elsewhere of equally good
quality, can never be of more than local interest.

The examination and description of mineral deposits in
Georgia has been extensively treated in more than fifty bulletins of
the Georgia Geological Survey, and widely discussed in a great many
more reports published in a variety of sources. Many of these papers
refer o the Dalton area and have been used freely in compiling the
following information about the mineral deposits of the quadrangle.
Bach mineral or rock will be taken up separately; they have been

arranged in alphabetical order for clarity and ease of reference.
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Barite

Barite, or barytes, is a whitlsh or light bluish-gray, ab-
normally heavy mineral composed of barium sulphate. It is rather in-
ert chemically, but moderately soft, being between 2.5 and 3.5 on the
liohs scale. Commonly it occurs as a vein deposit, but often is found
as replacement or in breccia form. Because of its inertness, it is
subject to concentration in various ways, such as in residual, collu-
vial and alluvial deposits. All of the economic deposits now being
operated in Georgia are of the concentration type with the larger
proportion of deposits being of the residual and colluvial kinds
(Kesler, 1950, p. 51).

The primary occurrence of barite in Conasauga limestones
as thin, anastomosing veinlets was noted only at one locality (Station
41) a few hundred yards west of Camp Ground kountain and east of Eton.
There,. the barite is light bluish-gray, and forms small stringers in
the badly fractured limestone pinnacles that are irregularly distri-
buted under a thin cover of stream alluvium (Plate VII, B). Spaces
between pinnacles are occupied by a browmish, sandy residuum contain-
ing considerable quantities of small barite nodules. A small open pit
mine was operated at that location for a short while in 1948 by kir.
Knight of Cartersville, Georgia, who also erected a small log washer
nearby to concentrate the ore. The operation did not prove to be
successful at that time, however, and has since lain idle.

The genesis of this deposit probably is closely related to
fracturing in the limestone during faulting which permitted the

entrance of barite-bearing solutions into the reactive limestone host,
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with consequent formation of barite veinlets. Subsequently, during
weathering, probably at a much later date, the limestone was partially
dissolved producing a silty, clay residuum in which the less séluble
barite was concentrated.

Hull (1920, p. 132-133) described the above occurrence of
barite in connection with the Love property across Mill Creek on the
west side, which was mined for a short while in 1907.

Hull has also described other occurrences of barite in
kMurray County at a locality on the Bton - Spring Place road sbout
2 3/Li miles southwest of Eton (Station L2), which were also mined
about 1907, but have since been abandoned. At present, partially
filled depressions mark the positions of the old open pit mines, and
fragments of barite are common in the soil nearby.

Three other small deposits of barite were noted by Hull
(1920, p. 13L-136) in Whitfield County, along a line éxtending north-
ward from Clines Crossroads to the Beaverdale - Praters Mill road.
The pits today are almost completely filled by debris, but fragments
of barite are reported to occur in the vicinity. The deposits lie
wholly within the Knox dolomite and may mark a persistent fracture or
fault of indeterminate displacement within that formation (Stations
L3, LL, and L5).

The barite deposits of the quadrangle probably are all
limited in size so that no large commercial operation could be sup-
ported by the quantity of ore estimated to be present. The quality
of the ore at Station L3 in Whitfield County is 95.2% BaS0),, while

that from the Murray County deposits average better than 98%.
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Clay

Clay, in a variety of types, is widespread throughout the
Dalton gquadrangle, occurring at many localities as well as in most of
the formations. OSeveral intensive investigations of the clays of the
area have been‘made in the past, outstending among them being reports
by Smith (1931), and Veatch (1909), both of whom were primarily inter-
ested in specific, privately owned properties or exposures rather than
the general application of the clay characteristics to the interpreta-
tion of the stratigraphic section. Therefore, the characteristics of
the clays can now be related to the formations only in a broad sense.
But it should be pointed out that a project designed to determine the
characteristics of all clays and shales within the quadréngle would
require a tremendous expenditure of time and money which, at present,
is not feasible., Nevertheless, in order to arrive at é more exact
estimate of quality, and, consequently, quantity, some new investiga-
tions of clay types should be undertaken. It may be suggested that
one method of approach could be differential thermal analysis of the
various clays which distinguishes various clay minerals ﬁith ease,
and permits an entirely new type of classification.

Numerous classifications of clays have been erected in the
past, but éne which is outstanding and widely employed by geologists
was that by Ries (1937, p. 220-221). The Ries classification is prin-
cipally concerned with the enviromment of clay formation and second-
arily with.the minerals composing it. In recent years, classification
lhas trended toward mineral groups of like properties, such as:

Kaolinite, montmorillonite, and illite. The ceramists (Mitchell, 1950)
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prefer the latter classification because of its greater usefulness to
them, but it should be emphasized that geologists could probably also
use a combination of both to advantage, because of its application to
both envirommental and genetical problems of clay origin and deposi-
tion;

For example, litchell (1950, p. 97-98) indicates that kaolin~-
ite is associated with deeply weathered shales of Paleozoic age, while
most of the unweathered parts consist of illite. This fact alone, com=
bined with Ries' environmental classificaiion, might make possible the
determination of many stratigraphic units within the shales which are
not now recognizable in the déeply weathered outcrops that are so com-
mon in the area. [Furthermore, it might well be possible.to prediét
the occurrence of commercial, but localized, deposits that otherwise
would be‘discovered fortuitously; or, conversely, it might be possible
to eliﬁinate larée areas in the search for clays of specific quali-
ties.

Some elimination is possible now according to Smith (1931,

p. 174) who has assembled much data about the various clays in the Dal-
ton quadrangle. He states that the siliceous shales of the Rome for-
matidn are of little value in the manufacture of heavy clay products,
‘but the Conasauga formation at places contains shale which is suitable
for that purpose. However, some alluvial clay deposits, associated
with the streams of the area, are suitable for face brick manufacture.
Such a plant, now defunct, was once operated near Chatsworth on clays
derived both from Holly Creek flood plain and from the Conasauga

shales. Undoubtedly many other localities at which equally good clay
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could be obtained occur within the quadrangle.
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P;ateﬂVII

A. Crusher at gparry in Conasauga(Maynardville) limestone
on west side of Cedar Ridge.

B. Network of barite veinlets in Conasauga limestone
at Station 41, near Eton.
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Limestone and Dolomites

A& tremendous quantity of limestone and dolomite occurs in
the Dalton quadrangle, bubt its quality is highly variable from place
to place. In no localities are either pure calcium carbonate or mag-
nesium carbonate available. Probably the only occurrences in which the
percentage of CaCO3 will exceed 95/ will be in the small calcite vein-
lets so often found in the Conasauga limestones. No pure magnesite
(cho3) is known in the area. Mixtures of magnesium and calcium car-
bonates, however, are common, and may generally be termed either dolo-
mite or dolomitic limestcnes depending upon the percentage of admix-~
ture of the two substances. Pettijohn (1949, p. 312-313) defines the
rockl- dolomite - as "those varieties of limestone containing more
than 50 percent carbonate, of which more than half is dolomite." He
limits limestone to those rocks containing less than 10 percent of
dolomite, classifying the intermediate mixtures up to the 50 percent
dolomite content as magnesian limestone and dolomitic limestones.

Maynard (1912, p. 258-265) investigated the limestones and
dolomites of Whitfield and kKurray Counties, presenting in his report
a nunber of sections and chemical analyses of rocks from various
localities. Butts and Gildersleeve (1948, Table 9) also give three
analyses of rocks from that area. Two of their samples were from the
Conasauga and one from the Xnox.

liost of the analyses quoted by Maynard indicate a predomi-
nance of dolomitic limestone, although two localities show calcium car-
bonate contents of approximately 89 percent. One such exposure, listed

by Liaynard, is one mile north of the Dalton-Chatsworth road on the vest
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side of Cedar Ridge (southern segment) (Station 46). The other high-
calcium limestone listed by Maynard crops out along 3State Highway 71
sbout 1/2 mile north of 1iill Creeck (Station L7).

Both of the chemical analyses quoted by Butts and Gilder-
sleeve (1948, Table 9) for the Conasauga formation from exposures
along the west side of Cedar Ridge, indicate a calcium carbonate
content of more than 91 percent. One sample was taken from the Counbty
Road quarry two miles northeast of Pleasant Grove ( Station 48); the
second was from the 0., O, Vavis quarry four miles east of Dalton
(Station 4j9). The third analysis, of the Knox, shows a dolomitic
limestone with the composition of 81.2% calcium carbonate and 12.1%
magnesium carbonate.

f'ew chemical analyses have been made of the dolomites and
dolomitic limestones in the Dalton area, but from superficial tests
with dilube hydrochloric acid in the field, apparently.very large
quantities of this type of rock exist, Probably some of the better
localities worthy of additional investigation as potential quarries
for such rock are situated in the Newala belt of oubcrops in liurray
County, extending northward from the north side of kill Creek for
several miles at the west base of Sumac Ridge. Also, some oubcrops
of Knox dolomite along the Cleveland road near Colvard School appear
to be situated so that a quarry opening would be feasible. The Knox
dolomite outcrop areas in the western part of the quadrangle also
warrant investigation for possible quarry sites.

The Maynardville member of the Conasauga, which has been

sampled and tested by Maynard (1912), as well as by Butts and Gilder-
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sleeve (1948), crops out in several localities as mentioned above.

{ne small quarry, now abandoned, was opened on the east side of Cona-
sauga River about 1/3 of a mile south of the mouth of Will Creek
(Murray County) (Station 50). Small quantities of rock from the same
formation have also been quarried for local use just north of the same
Mill Creek junction with the river. Another locality in which similar
material might be obtained, perhaps on a commercial scale, is west of
Gap Spring Ridge in the vicinity of Osk Grove Church (Station 51).

The preceding descriptions have reference to the use of
limestone and dolomite primarily for aggregate, cement, agricultural
or chemical purposes, but in certain localities some of the carbonate
rocks might be quarried for ornamental or dimension stone purposes as
well,

McCallie (1905, p. 73-76) reported the occurrence of 'marble"
from several localities in Whitfield County within the Dalton quad-
rangle. One type he named the "black marble" from thin, non-persistent
beds along the west side of Cedar Ridge in what is now knowm to Be
liaynardville. It is a finely crystalline, nearly lithographic-textured,
dark-gray to black limestone with conchoidal fracture.” UcCallie noted
that upon exposure to the weather, the "marble' undergoes a color change.

He doubted that a commercial quarry could be operated there because of

“Note: This description was made from a sample in the possession of
the Georgia Talc Company. Company officials report thatv the
sample was obtained a number of years ago from the Cedar Ridge
exposures. The writer did not see the beds in question in the
field, or at least, did not recognize them as such.
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the color change and because of small quanbtities available,
ficCallie also noted the occurrence of a second type of

"marble! which he called the varisgated type, in the exposure belt
about 1 mile east of Varnell, which herein is referred to post-Knox
Ordovician beds, or more specifically, the "Holston"., He says that
these exposures are '"nearly pure calcium carbonate, almost crystal-
line" - and that the "marble" is well suited for both building and
ornamental purposes. Analyses are unavailable, but it would appear
that most of the "Holston", although consisting of a high percentage
of CaC03, will probably also have considerable quantities of iron and
manganese oxides, which impart the dark red colors so characteristic
of it. Several localities near Cohutta (Stations 32 and 52) offer
possibilities for quarrying dimension stone. Qua:éries operated on

similar maberial in Tennessee (Gordon, 192l;) have been successful.
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lianganese and Iron

The Varnell - Cohutta district (Butts and Gildersleeve, 1948,
p. 140) is an extension to the south of the Bradley County district in
Tennessee (Stose and Schrader, 1923, p. 130) which is sometimes referred
to as the Cleveland (Tenn.) district., Numerous manganese mines, both
in Tennessee and Georgia, were once operated along this strip in which
the "Holston', "Otbosee!" and other post-Knox Crdovician beds are ex-
posed. In this report the area is referred to as the lMt. Olive Church
fault block.

Hull (1919, p. 189-201) investigated the Varnell - Cohutta
district in the Dalton quadrangle and reported rather extensive
deposits of both manganese and iron. Among others, he noted two com-
mercial mines from which these minerals were being extracted at the
time of his investigation. One, owned by the Chicago-Tennessee Coal
and 0il Company was located "about 3 miles" (actually about 2 miles)
south of the Tennessee border (Station 53). The second open pit mine
was located about 1 1/2 miles northeast of Varnell on the west side of
a prominent hill capped by Knox chert ledges (in overthrust sheet of
Wlest Rome fault). The old pit could not be located by the writer.

Analyses (Hull, 1919, p. 192) of manganese and iron from
the latter property show a metallic manganese content of 1;3.11%, while
metallic iron is reported as 61.22%. The manganese occurs as psilo-
melane, the iron as hematite.

lMetallic manganese was even higher at the Chicago-Tennessee
Coal and 0il Company mine, averaging about LkL.76%, but the iron was

lower, being 42.56%, and occurred in a "black dirt", as a manganifer-
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ous iron ore. A loose sample examined by the writer, although not
analyzed, was exceptionally heavy, dark bluish-gray in color and con-
tained replaced fossil fragments. It is likely that its content of
manganese and iron is high.

The deposits of manganese and iron are closely associated
with the contact between the "Holston" reef material and the overlying
calcarenite. This is true of the entire belt in Georgia as well as in
Tennessee. Stose and Schrader (1923, p. 131) discussing the D. A. M.
mine, about 3 miles north of the Georgia line in Tennessee, state:

"The deposit occurs chiefly in the basal part of the so-
called 'Tellico sandstone'! at its unconformable contact with the
underlying Holston marble.,--The iron and manganese set free by rock
weathering were redeposited in seams or certain porous layers in the
underlying rocks bub were largely concentrated into a definite bed of
ore at the base of the weathered zone near the contact with the
marble.!

These authors further noted that the ore consists chiefly
of psilomelane, but includes manganite, wad and pyrolusite, and is
closely associated with very pure hematite. Reichert (1942, p. 1L4-15)
who re-examined the old mine workings of the Cleveland District,
showed that some of the ores from that vieinity probably contain haus-
mannite (Mn30h), which, when chemically pure, contains 72% ln. He
attempted to explain the abnormally high metallic manganese contents
of some ores in this manner. Laurence (Laurence, R., Personal communi-
cation, 15 July, 1950) states that this has since been confirmed for

both the Tennessee and Georgia portions of the district.
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It is probable that the ores of this district are the second-
ary result of meteoric wabter concentrations and cxidation of primary
depositional materials. Petrographic examination of some heavy liquid
concentrates of sandstones from Zone F ("Sevier") of the Hamiliton
liountain section, shows small sub-rounded quartz grains containing an
opaque, earthy, red mineral which is probably hematite. In some cases,
‘such grains may be picked up by a probe made from an Alnico magnet,
thus suggesbting that the source of the iron may originally have been
magnetite.

It is also possible that the ores represent diagenetic
changes ‘at the time of deposition of the enclosing rocks, similar to
the origin commonly attributed to the Clinton "fossil hemétites”. In
order to determine whether the ores are secondary concentrabtions or
due to diagenetic processes, it will be necessary to obtain fresh
samples which are not presently available. A core drilling program
in the district would solve not only this problem but that of the re-
serves and quality of the ores at depth.

Less important deposits of lower grade iron ores in the form
of limonite and manganiferous limonite have been reported by Haseltine
(192, p. 65-67; 81-82) from the portions of Murray and Whitfield
Counties comprising the Dalton quadrangle. MNost of the deposits in
Whitfield County are associated with the Knox dolomite, while those of
lMurray County are related to the Tertiary (?) alluvium.

Some minor occurrences of 1imonité boulders were observed
along both sides of Camp Ground kountain. The deposits of the east

base of the mountain extend along the strike for several hundred yards
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south of the Eton - Hasslers Mill road, and are apparently related to
the East Camp Ground fault. The limonite boulders, which resch several
feet in size, are typically honeycombed by irregular openings, in a few
of which small masses 6f pyrite could be observed. Thequantity does

not appear to be sulficient to warrant mining,
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Tripoli

The name "tripoli! has been generally applied to sedimentary,
micro-crystalline silicas that are comparatively soft, friable and
porous (Heinz, 1937, p. 911). Such material has been variously de-
scribed as "amorphous silica", "cryptocrystalline silica' and other
like terms, so that there is no mineralogical uniformity in applica-
tion of the name "bripoli!" beyond the fact that it is 811 siliceous.
Originally it was descriﬁed from diabomaceous earth deposits in the
vicinity of Tripoli, ILibya, but through error the name was used to
describe similar-appearing deposits in kissouri composed of chalce-
donic quartz. The name now is more or less a commercial term used to
describe a fine-grained, soft-silica abrasive.

Crickmay (1937) investigated the tripoli deposits of Georgia
and examined deposits in the area of the Dalton quadrangle. He states
that the deposits are composed of chalcedonic quartz grains which are,
in general, coarser than the liissouri material, and which, with a
few exceptions, also have a greater size range. Its color range, in
the Dalton area, seems to be from buff or cream to light brovn.

kMost of the deposits reported by Crickmay as well as those
noted during the present investigation are assoclated with the Knox,
but, as previously suggested, some may belong in the Liaynardville mem-
ber of the Conasauga. This may be the case with a zone of interbedded
" tripoli and thin, oolitic chert occurring in a bed ten or fifteen feet
thick just above the massive limestones forming the lower slopes of
both the southern and northern segments of Cedar Ridge. Criclmay

(1937, p. 6) also describes material from the old Hamilton mines
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located along the west side of the N. C. and St. L. Railway, 1.5 miles
north of Dalton and 1/L mile north of the Dalton water works. Open
pits and underground workings are reported to have been operated there
at one time on buff to yellow-brown tripoli in the Knox.

Undoubtedly large quantities of usable material occur in the
Dalton quadrangle, but it will be necessary for potential producers
to clean and size their product closely in order to be able to compete

with the Missouri industry.
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GEOLOGIC HISTORY

The historical pattern of North American geological science
i1s intimately related to investigations in the Appalachian Mountains,
for from such studies have come many of our modern concepts of geo-
synclines, structures and sedimentation. James D. Dana (1847) and
James Hall (1859), in the middle years of the nineteenth century, pro-
posed the principles of tangential stress and abnormal thickening of
sediments, respectively, to explain the geology of the Appalachian
Mountains. These principles have been widely accepted and are now
regarded as fundamental to an understanding of Paleozoic geology in
the eastern United States. Since that time, many illustrious geolo;
gists have added to the literature a great wealth of information
aBout the details as well as the broad concepts of the geology in the
region and have successfully applied the knowledge to many other
areas. But differences in opinion have inevitably arisen concerning
various interpretations; some of these can be reconciled, others can-
not (Rodgers, 1950).

One of the basic assumptions that has become entrenched in
the precepts of historical geology is that of a vast landmass lying
to the east of the geosyncline., This has been named Appalachia,

a slowly, intermittently, rising area from which debris was being
eroded throughout Paleozoic time. Concomitantly, the geosyncline to
the west and northwest was a gradually sinking area receiving the
products of erosion. The geosyncline was conceived to be a compara-
tively narrow trough normally filled with sea water of relatively

shallow depth in which the sediments were distributed, sorted and

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



deposited by means of various hydrauwlic, chemical and bioclozic agents.
A picture of the results of these interactions emerged in which it
was assumed that certain depositional enviromments during a given in-~
terval of geologic time were persistent over vast areas of the floor
of the geosyncline. Relative time of deposition of different forma-
tions was, therefore, simplified to the point of establishment of a
vertical section into which the lithologic and biologic succession
could always be fitted with minimum discrepancy.

But, as more details were gathered it became evident that
the simple, original picture needed revision because not all portions
of the geosyncline could be correlated. Ulrich (1911) was one of the
first to recognize this fact, suggesting that the entife Paleozoic
system deserved revision. His proposals, particularly those concern-
ing the soubhern Appalachians, carried great weight, and, although re-
jected by some, were fully accepted by other geologists working in
that area for years afterward. Charles Butts, and others, as late as
1949, were strongly influenced by the Ulrichian philosophies, but many
investigators have diverged acutely from his viewpoints, seeking ex-
planations for anomalous stratigraphic situations which would be more
compatible with recent advances in the related fields of sedimenté—
tion, paleontology and structure. Specifically, there grew up a new
concept of three dimensional variabions in lithology and organisms.
This is the Tacies concept in which the dwval classifications of time
and rock type are required for stratigraphic identification.

The recognition of facies is not new (lioore, 1949, p. 5),
nor is the application of the idea to Appalachian stratigraphy new,

but full awareness of its relative value of magnitude is just now be-
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ing attained by many investigators. On the other hand, some workers
have already proceeded so far along this line of reasoning that con-~
siderable doubt may be cast on the existence of a persistent borderland
to the east (King, 1950, p. 653), while others (Kesler, 1950) argue
that much of the "Pre-Cambrian' gneisses and schists of the supposed
borderland are actually wuch younger, probably Paleozoic in age. If
this is true, and the weight of evidence seems to point in that direc-
ion, our former ideas of geosynclinal deposition, the shape and ex~
tent of the geosynecline and its dynamic history need re-examination.

Accepbance of the newer theories demands, in turn, revision
of the historicai geology of the Paleozoic era in the Appalachians.
The following discussion does not pretend to concern itself with all
of these broad problems except insofar as some of the newer concepts
may make it possible to draw a clearer picture of the sequence of
evenbs in the geologic history of the Dalton area.

A critical point worthy of more consideration is the overall
form or shape of the gecsyncline in relation to depositional environ-
ments, because sediments reflect not only their sources but also the
conditions under which they are formed. A nearly endless varieby of
environmentvs may be visualized as constantly changing in both time
and space, with the result that any stratigraphical analysis of sedi-
ments is dynamic in the sense that it atlempts to interpret and evalu-
ate all factors contributing to the creation of a given rock. The
factors may ve of small or great magnitude, but their impress, obvious
or not, influences the net result to some degree. Thus, in the case

of the form and shape of the geosynclines, or depositional basins,
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definite consideration must be given them in order to make interpreta-
tions of the geologic history of the region. Currently, several inter-
pretations are extant. Among them is one which is apparently gaining
in favor among many stratigraphers because it purports to explain and
integraté more known facts than do other theories. This is the idea
that rocks of the Ridge and Valley province represent but a part, per-
haps only a small part, of all the rocks comprising the sediments of
the Appalachian geosyncline.
Conclusions regarding the marginal characteristics of the

Ridge and Valley sediments seem to be a direct outgrowth of observa-
tions about the tectonic aspects of the whole Southeastern region, in-
cluding the Blue Ridge and Piedmont areas. In many instances geologists
have felt that the Ridge and Valley structures did not érise independ-
ently but are marginal to features farther southeast (Bucher, 1933,
p. 156-157). Keith (1923, p. 312), for example, treated ~ "the
eastern and older rocks as part of the Appalachians', while King (1950,
p. 6l1) states flatly -

"The Valley and Ridge province does not, however,

encompass the entire width of the geosyncline, which

must have extended farther southeastward, where

deposits of other facies were probably laid dovm under

conditions of greater crustal mobility,"

If these interpretations are correct, then it must be inferred

that the sediments deposited along the western margins of the old geo-
syncline differed from those of the eastern portion, although the larger

part of the debris of both areas was largely derived Zrom the eastern
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areas. Kay (1942, p. 16L42) refers to the portion closer té the craton
as the miogeosynclinal phase, while Pettijohn (1949, p. LL3) goes so

far as to call the Ridge and Valley rocks part of the foreland or "plab-
form", in order to distinguish them from the deeper, more easterly
phase which he calls simply the "geosynclinal phase" (Kay - "eugeosyn-
¢linal" phase).

The "foreland", or better, marginal facies represents com-
paratively thin, shallow water accumulation (Pettijohn, 1949, p. L51-
1;52) where the materials are well sorted and more cleanlylwashed.

This contrasts strongly with the 'geosynclinal' facies in which poorly
sorted graywackes have accumulated in great thicknesses. It is assumed
that much of the "foreland" facies was directly derived from the destruc-
tion of pre-existing "geosynclinal' materials, by a re-working of the
"ceosynclinal® sediments and the formation of younger deposits contain-
ing materials of two or more sedimentary cycles. All gradations
betwsen these two end sedimentary products exist, producing rocks that
Pettijomn (19h9, p. 255) has termed, in one instance, "subgraywacke'.
liost of the rocks in the Dalton quadrangle would be classified, accord-
ing to this scheme, in the marginal or "foreland" phase, but a few like
the Weisner (?) might conceivably be placed in the sub-graywacke stage
or "wave-worked unda material®” (Rich, 1951, p. 10-12).

Even within the "miogeosynclinal' phase, however, facies are
developed which, although relatively restricted in area, must be
thoroughly evaluated to understand the time-rock relations from which
the broader geologic aspects of the region are deduced.

The following statements about the historical geology of the
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Dalton quadrangle are based upon the evidence derived both from expo-
sures in the area and from existing reports upon the Southern

Appalachian region as a whole.
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PALEOZOIC
Cambrian
teisner (?) - The beginning of Cambrian time in the Dalton quadrangle
was probably marked by the emergence of low fold mountains east and
southeast of the present Ridge and Valley section. Erosion apparently
was not great nor the stream gradients high because the initial
deposits of quartz sands and pebbles indicate that the streams prob-
ably had only moderate transporting capacities. It also is likely
that deposition of the localized ieisner (?) sands occurred in
relatively shallow water. The ieisner (?) characteristics suggest
that the source of its material was a pré—existing sediment.
If, as previously indicated, the %Weisner (?) is actually
Cochran, then its deposition was followed during the rest of Chilhowee
time (King, 1949, p. 519) by a gradual subsidence of the depositional
trough which is suggested by the change from coarser clastics below
to finer-grained, cleaner sandstones above. Xing believes Chilhowee
~ beds represent a single depositional cycle in which there were few or
no interruptions to deposition.

Shady Dolomite - Succeeding the uppermost quartzites of the eisner (?)

or Chilhowee group is the Shady dolomite, not recognized in the Dalton
quadrangle. VWhere present, the Shady is conformable upon the underly-
ing Weisner (Kesler, 1950, p. 11) and thus indicates no appreciable
interruption to deposition but merely a cessation of sand influx,
Perhaps it may be equivalent to the basal beds of the Rome.

Rome - The rather coarse, cross-bedded, ripple-marked sands of the

lower Rome progressively change to finer-grained materials near its
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top, so that the beds near the Conasauga contact are fine-grained silt-
stones and shales. Darlier interpretations of such a texbural change
would have stated that uplift of the source areas, permitting partial
stream rejuvenation, resulted in the introduction of a great pall of
mud and silt during this interval. Then, as erosion wore dowm the
elevated source area, finer-grained materials were introduced and
deposited in the geosyncline.

On the other hand, by contrast, Rich (1951) might interpret
this sequence to be: unda sands, near shore, which would be coarse
and cross-bedded; and clino and fonda siltstones and shales off shore,
both forming contemporaneously. (The criteria for recognition of the
possible c¢lino and fonda environmenbts have not been identified in the
Rome of the Dalton quadrangle. It is suggested, therefore, that
search for these should be made in other areas of Rome exposure.)

No apparent break separates the Shady dolomite from the
basal Home, nor is there, in the Dalton quadrangle, a determinable in-
terruption of deposition between the Rome and the overlying Conasauga.
Conasauga - The influx of muds and clays with variable amounts of
carbonates continued seemingly without interruption through the time
interval represented by the Conasauga. At least twice during this
period, sufficient amounts of carbonates were present, or muds were
enough reduced in quantity, to produce limestones in the Dalton area.
Relatively massive, persistent, oolitic limestone beds (Maymardville)
mark the younger phase of the Conasauga, and may very well represent a
shallowing of water at the point of formation of the oolites, although

the oolites may have formed elsewhere and subsequently were trans-
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ported to the point of deposition., Alternatively, it 1s possible the
colites may have formed in place.

The Conasauga - Inox contact is poorly exposed in the Dalton
quadrangle, but insofar as possible to observe it, seems to indicate
no divergence of bedding of the two formations. Un the contrary, a
rather extraordinary parallelism exists between the uppermost Cona-
sauga and lowermost knox, with no discoverable evidence of an old
erosional surface developed on the Conasauga. The zone between the

‘Conasauga and the first, well developed dolomites of the basal Copper
Ridge is occupied by a tripoli zone with interbedded thin layers of
siliceous oolites. A few feet above the tripoli zone, a thin, but
unmistalkable, bed of limestone-edgewise-conglomerate may be found
locally. The thickness of the tripoli zone does not vary greatly
from place to place, thus indicating that it formed on a nearly plane
surface. The oolites, now replaced by silica, are not uniform in
shape or size, and show no identifiable nuclei. It is quite possible
that the oolites formed as carbonates in waters sufficiently turbulent
to permit theilr formation by accretionary processes but they also may
have formed in place, subsequently being replaced by silica. The
edgewise-conglomerate could be interpreted as evidence that partially
consolidated carbonate muds either were exposed during low tide, or
were subject. to wave-current action intense enough to disrupt and
scatter fragments of soft rock laminae.

The age of the tripoli, per se, is at present indeterminate,
but may represent secondary alteration and silica replacement of car-

bonates; perhaps silicification took place when much of the chert was
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formed in the Knox dolomite. It is noteworthy that the Conasauga
limestones below show no comporable amounts of silica.
The absence of disconformable relations at the Conasauvuga -
tnox contact does not agree with the evidence presented by Butts (1926,
PL.10) in Alabama because he shows three formations in this interval.
Butts and Gildersleeve (194L8) did not discuss this question in the
report on the Paleozoic rocks of Georgia, but did identify the lower-
'most beds of the Knox as Copper Ridge, thereby suggesting an hiatus.,
The evidence, in the exposures of the Dalton quadrangle,
therefore seems to point more strongly toward conformity between the
Conasauga and the Knox than otherwise, This, in turn, suggests that
simultaneously, to the west, wnder different conditions, other car-
bonate muds with a higher magnesia content may have been forminge.
These, upon consolidation, may have produced the dolomites of the
lower knox in the Alabama region. Then, subsequently, gradual sub-
sidence of the geosyncline in the Georgia srea might have permitted
encroachment of the magnesian limestone environment toward the east
and northeast, thus superposing the Copper Ridge dolomites upon the
Maynardville limestones wibthout appreciable break between the two
formations.
The inference is, therefore, that uppermost Conasauga in the
Dalton quadrangle, may be the time equivalent of the lowermost knox
in the Alsbama area. Such a situation is reported northwest of the
Dalton area at the south end of the Cincinnati Arch in Tennessee

(Freeman, 1949, p. 1658, Fig. 2) for pre-Knox horizons.
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Cambro-Ordovician
EKnox - Carbonate deposition seems to have continued without significant
interruption during inox time. The geosyncline apparvently subsided
gradually and nearly constantly, permitting the Knox envirorment to
transgress farther and farther northeastward., The seas may have
shoaled intermittently when oolites formed, while the presence of thin
quartz sandstones may indicate that at times conditions temporarily
permitted streams or currents to transport light send loads across
tidal fle$s or low lands, or out across the "shelf", as at the start.of
Chepultepec time. Formation of carbonate rocks, however, prevailed
wmbil the end of the Hewala, ot least, by which time the land masses
to the east had probably been reduced to a peneplain or nearly so.

The absence of any great interruption of sedimentation from
lowermost Cambrian to the end of Newala time is remarkable. Lot only
does it represent a great length of time, but also it indicates a
notable stability of depositional conditions in which there was slow,
but nearly consbant subsidence of the marginal portion of the Appala-
chian geosyncline. It is unnecessary, therefore, in contrast to
statements made in many historical geology textbooks, to require
periodic draining of the geosyncline in order tc produce the observed
stratizraphic sequence. If it were not for the preserved organic re-
cord in this rock sequence from many localities oubtside of the Dalton
quadrangle, there would be no necessity to subdivide it into the

Cambrian and Ordovician systems as is now done.
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kiddle Crdovician

Post-Knox Crdovician - Post-llewala time was marked by the inception of

broad warping of the sea floor. It is likely that the sea was drained
from many areas as the folds rose above sea-level, with the result that
erosion of the exposed fold crests truncated them rather deeply. This
seems to have been the case in the western part of the quadrangle
where beds of Chepultepec age are in contact wﬁth post-Knox Ordovician
strata. Toward‘the east, on the other hand, it may be that complete
emergence did not occur, bubt shoaling is'probably indicated because
wave-~cubtlting, along with possible submarine landslips, probably are
responsible for the limestone breccias of the Blackford immediately
overlying the Newala. If the assumption that éubaqueous erosion on
the east was contemporaneous with subaerial erosion to the west is
correct, then the eastern and western Blackford types are demonstrated
to be equivalent.

Although the magnitude of the orogeny responsible for the
warping in the Dalton quadrangle cannot be determined, for the present,
outside of the area, it seems reasonable to assume that more intense
folding and Taulting could have oécurred southeast of the area., FfFur-
thermore it seems quite likely that subsidence of the depositional
basin, temporarily interrupted by warping, continued.

The sediments of the eastern side of the area, beginning
with a much thinned '"losheim" and "Lenoir" limestone zone, changed to
a more clastic type with the beginning of Athens time when muds and
silts were first laid down. During the Athens interval, moderately

coarse clastics replaced the mud materials once during mid-Athens
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time and again labter when coarse, discontinuous limestone conglomerates
were formed at the beginning of Tellico time.

Simultaneously, to the west, the "kosheim" and "Lenoir" lime-
stones accumulated in greater thickness, and for a short while, during
"Holston" time, small reefs formed. But a steady inflow of sand and
mud from the east overwhelmed both the limestone envifonment and the
reefs, vwith the result that during post-Holston time ("Sevier" and
"Bays!") more‘and more clastics were being deposited farther and far-
ther west from source areas to the east.

It is uncertain, however, whether one or two periods of move-
ment took place in early post-knox Ordovician time. The relatively
thin limestones overlying the Blackford clastics may indicate a time
of quiescence or stability in the part of the depositional basin repre-
sented by the Dalton quadrangle. Both the "Mosheim" and the ”Lenoif”,
although thinning toward the east, were probably once present over the
whole area. Un the west side of the quadrangle, these limestones are
overlain by small reefs and clastic limesteones of the "Holston", but,
to the east, are overlain by the Athens siltstones and sandstones.

Two alternatives are suggested, therefore,

First, the movement which produced warping in immediate post-
Newala time, might not have been confined to the depositional basin
alone, but simultaneously may also have elevated areas to the east and
southeast. Then, shortly thereafter, continued subsidence of the geo-
syncline re-submerged most or all of it, and the "losheim" - "Lenoir" -
MHolston" limestones formed at a great enough distance from the source

areas so that the sands and silts derived from the newly elevated lands
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did not invade the limestone enviromment at once. It was, as a conse~
quence, not until late '"Holston! or early "Ottosee!" time that the muds
and silts reached the western part of the ¢uadrangle, although during
early "Holston' time, the clastic Athens was being laid down further
east.

A major objection to this hypothesis seems to be that no
eastern clastic equivalents are known, or recognized for the "Mosheim"
and "Lenoir"., Nevertheless, it is quite possible that such materials
once existed, but are now unexposed due to later covering by thrust
sheets, or have since been destroyed.

A second alternative is that there were two orogenic pulses -
the first taking place in immediate post-Newala time, but confined
chiefly to the geosyncline, Then, after a period of quiet but continued
subsidence of the geosyncline during which the limestones formed, a
second post-"Lenoir!" uplift occurred in the area to the southeast of
the quadrangle. If secondary orogenic movement occurred to the east,
it may have re-elevated the land areas, rejuvenated the streams and in-
creased the pace of erosion so thal great quantities of sands, gravels
and muds entered the sea.

In either evenl probably much of this debris was deposited
as deltas and bars that soon coalesced and were buried deeper and
deeper by the constant in-pouring of clastic materials. However,
neither the rate of deposition nor the type of sediment were constant,
although a2 maximum in both, at least in the Dalton area, seems to have
been reached after passage of considerable time in the "Bays'.

The last echoes of the kMiddle Ordovician orogeny finally
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died away by Clinch time in the Silurian (King, 1950, p. 661), but
these and younger faleozoic rocks are not represented in the Dalton
area. King states that middle Paleozoic time in the southern Appala-
chians was qQuiet, and that the next period of disturbance took place
in late liississippian and early Pennsylvanian time foreéhadowing the
Appalachian revolution of the Permian, which was the culmination of
the ever-~increasing orogeny in the later Paleozoic.

The Appalachian revolution probably saw the creaiion of
great nappes and fault blocks in the eastern regions which pushed west-
ward and northwestward against the weaker rocks of the "miogeosyncline™
sliding the stronger strabta over one another along fault planes formed
in wealker materials, creating a series of intensely orumpled blocks,
more intricately fractured and more closely folded toward the east
than to the west. The structure might be described broadly és tec-
toﬁic shingling; with imbrication generally inclined toward the south-

east,
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MESQZOIC
The mountains formed from the geosyncline at the end of
Paleozoic time may have persisted for a considerable length of time
in the liesozoic. The area seems to have existed as a positive mass
subjected to deep ercsion and weathering (King, 1950, p. 663) for a

large part of the era, reaching peneplanation late in the Cretaceous.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



170

CENOZOCIC

Additional warping of the Appalachian, Blue Ridge and Pied-
mont areas may have taken place in the Tertiasry, so that the streams
were again rejuvenated and re-adjusted, producing several new
erosional surfaces at successively lower elevations. At least two and
perhaps three distinct uplifts occurred during one of which the
Tertiary (?) alluvium of the eastern part of the Dalton area was
deposited. Perhaps the erosional capacity of the streams was not
only increased by steeper gradients, but it may also have been aug-
mented by excessive precipitation. A great notch was cut into the
Cohutta Mountain front just east of Eton in the Holly Creek re~entrant

at this time.
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RECENT
A slight additional uplift of the Dalton area may account
for the incision of streams down to the level at which they have now
produced flood plains. FFurthermore, much of the present relief in
the area may be the result of this final uplift, although some may be

of a preceding cycle.
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