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Redefinition of the terns iiingsport Formation and Mascot Dolomite as 

subdivisions of the upper part of the Knox Group in East Tennessee 

By Leonard D. ia..rris 

ABSTRACT 

Upper part of the Knox Group has previously beeL divided into three 

formations; however, because of the lack of regionally recognizable 

boundaries, there has been a marked inconsistency as to the rocks assigned 

by different workers to the Longview i)olomite, Kingsport Formation and 

Mascot Dolomite. Regional stratigraphic studies have pointed out that 

there are only two recognizable major gross lithologic divisions. Because 

of this limitation, the term Longview, which has been used as a fossil 

zone, is abandoned; the term Kingsport is redefined to include the lime-

stone and medium to coarsely crystalline dolomite unit, and Mascot is 

redefined to include the silty to very-finely crystalline dolomite unit 

from the top of the Kingsport to the unconformity at the top of the 

Knox Group. 
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The Kingsport Formation is divisible into three phases--a limestone 

phase, a collapse breccia phase, and a crystalline dolomite phase-- each 

of which_ intergrades on a basal and regional scale to seemingly form a 

consistent pattern. .l any of the complexities of the Kingsport can be 

directly related to the development of the unconformity at the too of the 

Mascot Dolomite. Erosion associated with the unconformity produced a 

widespread karst topography with a subsurface drainage system. Ground 

water apparently reacting to difference in solubility between limestone 

of tIle Kingsport and dense dolomite of the :`:.scot is thought tb be a 

major contributing factor in the regional localization of solution-

thinning and collapse features at the contact of the redefined Kingsport 

nd 1-iascot. isecause of the extensive regional development of solution 

features, the true original thickness of the Kingsport is difficult to 

ascertain. The Nascot tends to thicken by dilatation as it collapses 

into void space created by solution in the Kingsport. however, regionally 

overall thickness of the Mascot decreases in response to beveling by 

erosion during development of the unconformity at the top of the formation. 
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Chert is found to oe a major element in both the Kingsport Formation 

and the Mascot Dolomite, and its abundance is directly related to 

sedimentary and later processes. ?rimary chart in the form of lens and 

nodules is not abundant; however, penecontemporaneous chert that has 

replaced primary structures before dolomitization and secondary cherts, 

that commonly occur in and near breccia bodies or as matrix taterial in 

medium to coarsely crystalline dolomite, are abundant. Algal stromatolites, 

commonly replaced by chert, are important rock builders, forting as much 

as 35 percent of the Kingsport and aboUt 25 percent of the lascot. 
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INTRODUCTION 

Subdivision of the upper part of the Knox Group in east Tennessee 

into stretigraphic units received its greatest impetus from the fact that 

commercial zinc deposits were found to be confined to definite rather 

thin stratigraphic zones in the upper part of the Group. Thus, an under-

standing of the detailed stratigraphy was essential for preparation of 

geologic maps and the exploration and extraction of ores. The presently 

accepted nomenclature, for the upper part of the Knox Group northwest of 

the Pulaski thrust fault (fig. 1)0 was largely developed in the Yiascot-

Jefferson City zinc district through the efforts of Bridge and Oder 

(Rodgers, 1.953, P. 54). In the late thirties these men apparently agreed 

to use the terms Longview Dolomite, Kingsport Formation, and Mascot 

3olomite as major subdivisions of the upper Knox. 
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Although Bridge and Oder agreed 1,0 use of the terms Longview Dolomite, 

Kingsport Formation, and mascot Dolomite as subdivisions of the upper 

Knox Group, they apparently never firmly agreed to the precise strati-

graphic intervals to be included in the Longview and Kingsport (Bridge, 

1956, p. 46-51). This lack of agreement can be traced to the fact that 

each man had different objectives for developing subdivisions of the 

Knox. Oder, as Chief Geologist of .erican Zinc Company had through mine 

workings and numerous core holes unlimited access to local detailed 

stratigraphic information in the Mascot-Jefferson City zinc district. 

however, because of the economics of mining, Oder had no particular 

need for gross stratigraphic units, rather he had to stress the concept 

of key bed stratigraphy for use as guides in exploration and mine 

develop► irent. ior many years the America:: Zinc Company geologists had 

been developing a detailed system of nomenclature based on certain thin 

key stratigraphic units t ‘at could be recookozed in their mines, but these 

detail studies were limited to tae Kingsport and Mascot. Bridge and Oder 

apparently agreed to use one of these key units—the chert matrix sand-

stone of Oder--as the stratigraphic boundary between the Kingsport and 

1,:ascot, but the contrast between the Longview and Kingsport was not 

clearly resolved (Bridge, 1956, p. 50). Utilizing this partial agreement 

with Oder, Bridge developed his concepL of the Longview, Ungsport and 

:'mascot and mapped these units in the '►ascot-Jefferson City zinc district. 

Because of poor exposures, Bridge had li ited access OD detailed strati-

graphic inforl'ation, he therefore had to develop a series of mapping 

criteria based on the insolubles contained in the residuum. de did this 
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by attempting to relate residual products to a very few exposures. 

thus conceived, his wr apping units were based partly on lithology and 

mainly on his ability to interpret residual accumulation of specific 

kinds of chert, occurrerce of fossils or other readily identifiable 

residual products. How well he did t_is is attested to tale fact that 

drilling by zinc companies has prover the reliability of his map 

(Bridge, 1956, p. 5). 
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Though not the intent, a najor result of the partial collaboration 

of Bridge and Oder has been the firm establishment of two separate 

approaches to the extension and generation of basic data concerning 

subdivision of the upper part of the Knox Group. One approach, employed 

by the zinc companies, is based on detailed stratigraphy of a united 

part of the section, and the other approach, used by surface mappers, is 

the extension of map units based on interpretation of residual products 

with little or no attention given to bedrock. Of the two methods, the 

zinc companies under the leadership of Oder (Oder and 1945; Oder 

and rdcketts, 1961), Crawford (1945), Hoagland, All, and Fulweiler (1965) 

have by far contributed the most to the understanding of the basic details 

of the stratigraphy. Surface workers nave not been as consistent. Early 

disciples of Bridge were able to make a beginning at the extension of his 

units. however, since the publication in 1956 of Bridge's description of 

the formations, little progress has been made. This nas been brought 

about by the difficulty of recognizing regionally thin key units in 

residuum and other identifiaele entities used by Bridge. i.bout 70 percent of 

the quadrangle maps published in east Tennessee since 1956 have not used 

the terms Longview, Kingsport, and Mascot as separate ma-) units, instead 

a unole series of terms have been devised to enable the various authors 

to map units they thought could be recognized. The most commonly used 

Napping units are the Longview and Aewala Dolomite, the Newala is thought 

to include the Kingsport and eascot undivided. Other commonly used map 

units include the Chepultepec, Longview, and Kingsport undivided, the 

Chepultepec, Longview, ilewala undivided and the upper Knox Croup undivided. 



This report attempts to reconcile the two points of view presently 

used in extending knowledge of the Knox Group so that man units may 

coincide with rock units, thus becoming t'ieaningful regional subdivisions. 

Contained in this repott is a revision of nomenclature and a regional 

stratigraphic analysis of the uooer part of the &lax Group, based on data 

irom intense exploration and mining by zinc companies and from a series 

of surface sections measured along strike on the several fault belts of 

east lennessee and parts of southwest Virginia. 
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1:EVELOPMENT AND INCONSISTENU. IN USE OF THE TERMS LONGVIn DOLOMITE, 

KINGSPORT FORMATIA AND MASCOT DOLOMITE 

Earliest workers in east Tennessee treated the rocks of the present 

Knox Group as a single lithologic unit (Safford, 1869; Campbell, 1894; 

Mayes, 1894; Keith, 1895). As more regional information accumulated 

throughout the Valley and Ridge Province of eastern United States, Ulrich 

(Gordon, 1924; Secrist, 1924) proposed several stbdivisions; however, it 

was 1934 before the first detailed description of stratigraphic units in 

Knox was published. At that time Hall and Amick (1934) presented their 

now classic Thorn Hill section, which includes detail description of 

rocks from Middle Cambrian to Middle Ordovician. Because of excellent 

exposures and the fact that Hall and Amick painted their unit numbers on 

the rock so that individual units could be retrieved, the Thorn Hill 

section has become one of the standard reference sections for the Knox of 

east Tennessee. In the same year Oder (1934) published his preliminary 

subdivision of Knox and included description of several sections including 

Thorn Hill, but not in the detail of Hall and Amick. Subdivision of the 

Knox as used by Hall and Amick differed substantially from that used by 

Oder (fig. 2); however, neither received much support from the geologic 

community. 
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Bridge (1956) summarizes in much more detail than this report the 

early history of the nomenclature of the Knox Group and points out that 

many of the earlier terns used in Tennessee were not suitable because: 

(1) so-re formations were confused with faunal zones with the result that 

failure to recognize the fossils resulted in not recognizing the limits 

of the formation, and (2) the definition of formations in their type areas, 

some of which were in States many miles removed from Tennessee, was not 

clearly understood and no two workers agreed to the sane stratigraphic 

limits. In their desire to establish a satisfactory subdivision of Knox, 

Bridge and Oder collaborated in the thirties to develop the nomenclature 

preset:tly used for the Knox Group. These subdivisions from oldest to 

youngest include the Copper Ridge Dolomite, Chepultepec Dolomite, Longview 

Dolomite, Kingsport *formation, and the Mascot Dolomite. This report 

concerns itself only with the Longview, Kingsport and riascot subdivisions. 

iespite t-s fact that in the early 1940's neither Bridge nor Oder 

had published descriptions of tneir subdivisions of the Knox group, their 

nomenclature was pressed into use during World War II in the strategic 

miner,ls progra . wns largely due to fact that tine Bridge technique 

of mapping residuum had proven successful in a local area and there was 

a definite need to extend subdivision of the Knox into favorable 

mineralized areas. Su'sequently, all or parts of tse Bridge-uder 

classificatio„ was used by many authors (Rodgers, 1943; Bridge, 1945; Oder 

and Biller, 1945; Crawford, 1945; Dunlap and Rodgers, 1945; 3rokaw and 

tones, 1946; Rodgers and Kent, 1948; , iller and :caller, 1954; and siller 

and Brosge, 1954). This, of course, firmly established tue terms Longview, 

Kingsport, a,d ::ascot in the literature. 
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Ihe first basic insight into the significance of the details of 

stratigraphy of a portion of the upper part of the Knox Croup was published 

in separate papers by Crawford (1945) and Oder and Miller (1945). These 

papers, even though they presented somewhat different points of view in 

the method of subdivision, did for the first time point out that there are 

many key stratigraphic units that could be used in the Mascot-Jefferson 

City district for correlation. 

Crawford (1945) emphasized that the fact that rocks in and immediately 

above the commercial zinc producing Dart of the upper part of the Knox 

Group could be subdivided into a series of lithologic units from 4 to 60 

feet thick to which he assigned the letters "M" through "V" (fig. 4, 

U. S. Steel key units). lie indicated that the ore occurred in the 

ii,ingsport Formation (p. 408) but did not, make clear as to which of his 

lettered units ire assigned to the i ;sport. 
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In describing the same ore producing zone C.,der and Miller (1945) 

emphasized the key bed approach--a system devised for the American Zinc 

Company by M. H. Newel, and H. I . Mills (Oder and Miler, 1945, p. 9). 

In tris system separate foot by foot detail sections were compiled from 

subsurface data in each of the Pc,erican Zinc Company's three mines in 

Mascot, New Market and tile Jefferson City area. "Individual layers often 

were treated as distinct units. The bed that first Was considered the 

foot wall of the known ore in each mine was assumed as a datum or zero 

bed. Lach unit above or below that bed was given a number corresponding; 

to tne actual measured interval oetween the datum and the unit being 

described. ior example: an important black dolomite,28 feet above the 

zero bed at New Market, is called the 1 28 bedin(Oder and Allier, 19450 

p. 4). In essence the American Zinc Company by treating each mine as a 

separate entity, set up a tripartite numbering system, whilich is necessary 

for mine development but does tend to complicate the comprehension of 

the stratigraphy by having three different numbers for the same key unit 

(fig 4). 
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Although Uder and (1945) used the terms Longview Dolomite, 

Kingsport Formation, and hascot Dolomite as major subdivisions of 

upper part of the Knox Group, they made no attempt to deane the 1i-tits 

of the formations. Instead, they concentrated on a detailed description 

of the Kingsport without mentioning its basal contact. They ignored 

the major facies change from limestone to silty or very finely crystalline 

dolomite at the 82-23-115 bed, or the top of R bed of Crawfordpand chose 

instead, a 6-inch sandstone (chart-matrix sandstone of Oder) from 114 to 

212 feet above the 82-28-115 bed as the contact between the Kingsport 

and Mascot (fig. 3, sections 0, 1 and 2). Apparently this contact was 

arbitrarily chosen because key units as small as a fraction of an inch 

could be correlated above the 82-28-115 bed, but units below that bed 

could not be correlated with confidence (Oder and Miller, 1945, p. 8). 

inis lack of correlating tools beneath the 82-28-115 bed probably con-

tributed to the fact that they did not select a basal contact for the 

kingsport. However, Allen (191.d) an associate of Oder suggested that the 

basal contact of Kingsport should be extended to include the Longview. 

Later, Oder and Ricketts (1961, pl. 2) tentatively placed the basal contact 

of the Kingsport at the -88 bed of the New Market mine and oved the 

upper contact down about 45 feet to the 192 bed, which is apparently a 

more persisteLt chart-matrix sandstone (fig. 3, section 1). 
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Presently the two different systems 01 detailed stratigraphy discussed 

by Crawford (1945) and Oder and Miller (1945) with some iodification are 

used by the different zinc companies in east Te-nessee (fig. 4). The 

kmerican Zinc Company and Tri-State Zinc Company use the Oder system, 

U. S. Steel uses the Crawford system, aid The 'Aew Jersey Zinc Company uses 

a combination of the Crawford Cider system at their Jefferson City mine 

and a combination of the Crawford system plus local key beds at their Flat 

rine in the Copper Ridge district. 

SIt1019MPit 
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The first detailed stratigraphic description of the Longview Dolomite, 

Kingsport Eormation and ascot Dolomite was published by Rodgers and Kent 

(1948). These men, like nail and Amick (1934), measured a well exposed 

section of rocks from Lower Caibrian to middle ordovician at Lee Valley, 

hawkins County, Tennessee. In discussing the Longview Dolomite, Rodgers 

and Kent make it quite clear that their definition of the Longview is not 

lithologic, but is a faunal zone. The basal contact at Lee Valley is 

drawn arbitrarily at a minor change in lithology and the upper contact 

with the lingsport is placed at tree highest occurrence of the gastropod 

Lecanospire (Jod,,:ers a.ld Kent, 1948, p. 22). The Kingsport was described 

as consisting "typically of thick-bedded compact blue to brown limestone 

below, interbedded with and grading into light to dark gray finely 

crystalline well bedded dolomite" (Rodgers and Kent, 19148, P. 25). The 

upper contact with the Mascot was taken at the first occurrence of three 

or four chert-matrix sandstones which was thought tc correspond with the 

criert-matrix sandstone of Uder (jder and ':filler, 1915, p. 5-6). The 

,.ascot was described as "light gray finely crystalline to compact well 

bedded dolomite" with its top being marked b a unconformity (Rodgers and 

KeA, 1948, p. 2(;-32). 

Bridge (1956, p. 46-56) reinforced the Rodgers and Kent ,1948) 

definition of t a e Longview Dolomite, Kingsport Formation and ‘ascot 

Dolomite by citing their numbered units as correlatives of the contacts 

he would use. ,owever, Bridge made one major addition; he published nis 

measured section of the Kingsport at its type locality of Kingsport, 

Te..nessee. 
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A comparison of the Bridge type sectiois of the angsport Formation 

with the Lee 41ley, Thorn kill, aGd .ascot-Jefferson City sections points 

up the fact that there is an almost complete lack of agreement as to what 

stratigraphc intervals constitute ths Longview, i-Angsport and i4scot 

roraationa (fig. 3). A generalised section compiled from figure 3 showing 

in one section all contacts as used by the several authors, demonstrates 

that there are at least six different "chert-matrix sandstones" in a 125 

foot interval that have bee:, used as the contact between the -i;:esport 

and Mascot; four different contacts for the 1,ongview and Kingsport and 

three different cotects for the Lhepuitspec and Longview. It seems 

obvious that if people who are well acquainted with details of the upper 

part ,1 the Knox Group cannot agree upon the etratigraphic limits of the 

Longview, hingsport and 1.4ecct, then it is unreasonable to *sauce that 

,-,logists wtio are less w'lJ acquainted can effectively use these sub. 

divisions as tap units or in rezional stratigraptic studies. This in fact 
_percent 

is the case for in about 70, of the maps published since 1956 geologists 

have Got attempted to map the Bridge-Oder three-fold subdivisions, rather 

they have chosei: instead to be less specific and have mapped all three 

units undivided or have used two map unite. 1.4vhether cx not the map units 

as used by the latest workers are consistent within a givcr: area or *bother 

they. 4:4compues the same kcenerei stratigraphic in terra: s as used by Oder or 

by fridge is purely ecujectural. 
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REDEFINMON OF THE TrEMS KINGSPORT PDRMAIION AND MASCOT DOLOMITE 

if one disregards the multitude of contacts in figure 3 and instead 

looks at the gross lithologic sequence, it is readily apparent that the 

sequence is divisible into a limestone and medium to coarsely crystalline 

dolomite unit, which is overlain and underlain by silty to very finely 

crystalline dolomite. Stratigraphic studies have shown that this 

limestone-crystalline dolomite unit is regionally persistent (fig. 5). 

heretofore, this unit has not been considered a single lithologic 

sequence, rather it has been about equally divided between the Kingsport 

l'ormation and the Longview Dolomite. Accordingly the writer proposes to 

(1) abandon the term Longview, because as it has been used, it is a 

fot;sil zone and not as a lithologic unit, (2) to redefine the hingsport 

Formation to include the limestone and crystalline dolomite sequence 

and (3) to enlarge the _..ascot Dolomite to include all beds above the 

redefined Kingsport up to the unconformity at toe top of the Knox Group. 
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Iingsport Formation 

The redefined Kingsport Formation includes beds 417 to 480 in the 

Thorn Hill section (Hall and Amick, 193L, p. 204-206), the upper three 

feet of unit 204 to unit 243 in the Lee Valley section (Rodgers and Kent, 

1948, p. 23-26), and key beds -133 to 82 of the Mascot section (Allen, 

194Y, fig. Li). Even though it 6a possible to carefully document the limits 

of the redefined Kingsport Formation is relation to previously published 

detailed sections, these sections do not fully describe the Kingsport, 

rather they describe but one phase of the formation. This is true because 

published detailed sections in Tennessee, including those of der and 

Miller, 1945, al.d Bridge, 1956, all tend to stress the limestone content 

of the Kingsport, wren, in fact, the Kingsport nas a wide range in roc:: 

types both on a local and regional level. in general the Kingsport is 

composed of two dominant rock types, limestone and medium- to coarsely 

crystalline dolomite with a few interbeds of silty to very-finely 

cr,stalline dolomite. The proportion of limestone to dolomite varies both 

on a local and regional scale; however, there is a general facies change 

toward the north and northeast from limestone and medium to coarsely 

crystalline dolomite to dominantly medium to coarsely crystalline dolomite 

(fig. 5). Superimposed upn this facies change are certain other 

fundamental changes within the sequence that tend to mask its identity. 

It is not unusual for limestone in the upper half of the redefined 

Kingsport to be partially or wholly replaced on a local level by breccia 

zones or to be completely dolonitized. FlIough detailed work has been done 

to suggest that the breccia zon:=8 are the result of geologic processes 

18 



operating subsequent to the deposition of the Kingsport. In order to 

focus attention on the complexities of tne redefined Kingsport, its 

description in this report is divided into tliree :)arts--a limestone 

phase, a collapse breccia phase, a. d a crystalline dolomite phase. It 

rust be emphasized that even though each phase is distinct, lithologies 

characteristic of each actually intergrade on a local and regional 

level to seemingly form a pattern. 
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Limestone phase 

Limestone forms a high percentage of tse total rocks assigned to 

the redefined Kingsport Formation in the Mascot-Jefferson City zinc 

district (fig. 3) and in sections 6, 9, 13, and 26 in figure 5. 

Typically these sections each contain about 50% limestone with the rest 

of the formation corwosed of medium to coarsely crystalline dolomite 

wits an occasional bed or thin zone of silty to very-finely crystalline 

dolomite. 'the most regionally persistent limestone units occur in the 

upper part of the Kingsport and have been referred to as the S and R 

beds by Crawford (1945). 

Limestone in the Kingsport Formation is light olive gray in even 

beds from one inch .1p to two feet thick, that are corrnonly marked by 

acundant styolites. texture is predominantly lutite, but taere are 

occasional thin beds of intraformational conglomerate, fine pellet or 

oolitic limestone. Ihe most prominent feature of the limestone phase is 

the abrupt change from section to section or even in a hand specimen of 

limestone to medium or coarsely crystalline medium gray dolomite. It is 

not, uncommon to be able to trace in a single outcrop the transition of 

limestone to crystalline dolomite and back to limestone. Lven though the 

contact between massive dolomite and limestone is usually sharp, minor 

dolomitization can be izsen to extend outward a few inches or feet into 

limestone units along styolites or as small randoiLl.; spaced irregular 

crystalline areas. Medium to coarsely crystalline dolomite seems to be 

clearly a replace-eEt phenomenon for primary structures suer, as minor 

partings and utyolitell as well as accessory elements such as thin sandstone 

beds or criert nodules can be traced from the lirestone into the crystalline 

dolomite. 
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Silty to very-finely crystalline light gray.dolomite forms a minor 

part of the total Kingsport Formation; however, this particular type of 

dolomite the most persistent regional element. Its persistence 

suuests that it was an early sedimentary feature not appreciably altered 

b.) later events. Generally the silty to very-fine crystalline dolomite is 

restricted to units from 1. to 15 feet tuck. Individual beds or zones 

may be distinctive because they are uniformly structureless or may contain 

primary structures, such as faint wavy laminae, or strong even lamination 

or mottling. Chert nodules and/or quartz sand as floating grains or as 

thin beds are comnon accessory elements. 

Cnert is a conspicuous element throughout the Kingsport Formation; 

however, its occurrence and abundance seems to be related to both the 

early deposition environment and to much later events. Chertc discussed 

under the limestone phase are those thought to be primary or penecon-

temporaneoua with deposition of limestone. Other types of chert that 

seer to accompany alteration of limestone to crystalline dolomite will 

be discussed under the collapse breccias a-d crystalline dolomite phases. 
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Chert is moderate to locally abundant in the limestone phase of the 

Kingsport Formation. It may occur as nodules from an inch up to several 

feet long or in beds from one inch up to more than 1 foot thick. 

Individual chert beds seem to be of two general types (1) those that are 

essentially structureless, containing a few dolomolds or only faint 

bands and (2) beds that clearly have replaced primary structures in 

-V' 
limestone before dolomi,zation has occurred. Chert nodules and the 

essentially structureless chert beds quantitatively rake 117) less than 

20 percent of the total chert limestone section. Structures that 

are common in the penecontemporaneous chert are oolites, intraformational 

conglomerate arod algal stromatolites. :.either oolites or intraformational 

chert types are abundant; however, oolitic c::,ert beds do occur in 

persistent zones Near the base and upper half of the Kinuport. 
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By far the most conspicuous element of the penecontemporaneous cherts 

is algal stromatolites. Plgal stromatolites arc laminated structures 

that owe their origin to the activity of an algal mat. ttecently, Logan, 

Rezak, and Ginsburg (1964) proposed to abandon all generic and specific 

nam€r of algal stromatolites and substitute a geometric classification. 

,tromatolites in the Kingsport e'ormation seen to be restricted to the 

Logan and others type Ski-C, which is described as a discrete hemispheroid31 

structure composed of vertically stacked lamina that reach or overlap 

preceeding laminations without a;, increase in basal radius (Logan, Rezak, 

and Ginsburg, 1964, p. 74-75). Rarely in the Kingsport are all parts of 

the SH-C stromatolites preserved, normally the upper half has :.ot been 

silicified. When weathering has released the SH-C into the residuum, one 

usually sees a donut shape laminated chert body or a circ,lar laminated 

cnert mass that rese ties an onion cut in half to show the concentric 

growth laminae. I, carefully studied sections algal stromatolites have 

beer: found to make up as much as 35 perce_t of the total Kinct, port and 

the vast majority of the bodies have been reoh.ced by chert (fig. 5, 

sec. 26). 
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In tae limestone phase and crystalline dolomite phase both the upper 

contact of the LUngspurt iormation with the Mascot Dolomite and the lower 

contact with the Chepultepec Dolonite are distinct. Each is marked an 

abrupt change front Lae ii estone or medium to coarsely crystalline dolomite 

typical of one Kingsport to a thick sequence of silt to very-finely 

crystalline very light gray dolomite that contains only minor amounts of 

fine to medium crystalline dolomite (fig. 5). 

Collapse breccia phase 

It is not uncomion for the redefined Kingsport Formation to be mainly 

limestone ix one section and in aui adjacent section to be completely 

dolomitized or to have part of its position occupied by a large breccia 

zone. nie breccia bodies range in width from 30 feet up to several hundred 

feet and exteA for hundreds of feet in length (:der and Ricketts, 19b1, 

p. ?i-9; Kendall, 1960, p. 993). Kendall (1960, p. 998) in describing 

breccia bodies in the U bed indicated that their margins are marked by Ety 

abrupt change from dolomitized limestone to limestone--ti,us they resemble 

steep walled channels filled with dolomite debris. because zinc 

mineralization is usually found near tne contact between breccia and 

limestone, mining removes all breccia and leaves tile barren limestone wall. 

A mine map of the U bed shows that in plan view the breccia bodies form an 

interconnected reticulate systel (Fendall, 1960, p. 991, fig. h), 

resembling present day solution patterns in limestone terrane. 
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1.z, the past it was thought that major breccia zones nad a tectonic 

origin and probably resulted from the Appalachian orogeny (Feith, 1896, 

p. 5; Purdue, 1912, p. 27-26; Secrist, 1924, p. 160; Newman, 1933, P. 159; 

Currier, 1935, p. 272; Laurence, 1939, P. 192; Crawford, 1945, p. 441; 

fridge, 1956, p. (1; Oder, 195b, p. 53). Aher authors have described all 

or parts of these breccia zones as collapse features associated with cave 

development (Ulrich, 1931, p. 31), as founder breccias associated with 

hydrothermal solution (Odell in Oder and Book, 1950, p. 78, and Ridge, 

1968, p. B10-11), as conglomerates associated with weathering of the 

Longview shortly after its deposition (Miller and Erosge% 1954, p. 26-27; 

Aer and Ricketts 1961, p. 6-7) or as sedimentary structures related to 

deposition (Kendall, 1960, p. 998). Recognition by Kendall (1960, p. 993-

995; 1961, p. 1137-1138) intne breccia bodies of matrix material contain-

ing laminations parallel to the strike and dip of country roc:„ led him 

to conclude that the breccia zones antidate the Appalachian orogeny and 

developed when the Knox was flat lying. This significant contribution has 

given impetus to a re-examination of the genesis of the breccia bodies. 

currently many geologists in the district support the idea that these 

breccia bodies are solution-collaPse features related to the unconformity 

at the top of the Knox (Oder and Ricketts, 1961, p. 16-18; Wedow and 

t.arie, 196), p. 262; Callahan, 19614, p. 224-227; Jedow and Marie, 196,, 

p. 22; Hoagland, hill and Fulweiler, 1965, p. 699-700). This concept is based 

on the well doc#mented fact (Butts, 1940, p. 119; Cooper and Prouty[, 1943, 

p. 823-824; I,a,rei,ce, 1944; !Codgers and Kent, 1948, p. 32; Riller and 

kuller, 1954, p. 67; r,iller and Brosge, 1954, p. 30-32; Bridge, 195 2 

aridge, 1956, p. 57-59; marris, 1960) that the Knox was exposed to extensive 
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erosion shortly after its deposition. Some idea of the irregularities 

as well as the amount of relief developed on tnis surface can oe seen 

in figure 5, wnere total relief is on the order of 350 feet. In addition 

that figure illustrates that many lows on the unconformity surface 

directly overlie collapse, breccia bodies in the Kingsport, suggesting 

that localization of at least some collapse features are directly related 

to the unconformity. Hoagland, hill, and Fulweiler (1965, p. 700-702) 

describe local occurrence in breccia bodies of grayish-red dolomitic 

shale and attribute its origin to leak from the unconformity. lids type 

of grayish-rea suale can be found to fill dilatation fractures and to 

occur in breccia bodies frum the unconformity at the top of the Aascot 

to beds in the upper part of the Chepultepec Lolomite (fig. 5, secs. 14, 

16 and 20). 

26 



 

aecom7mtulying the development of the =conformity at the top 

of the Mascot produced a widespread karst topography with an attendant 

subsurface drainage system. round water apparently reacting to differences 

in solubility is thought to be a major factor in the regional localization 

of solution at the contact of the redefined Kingsport and Mascot (v:edow 

and Marie, 19614, p. 262). Both Wedow and Marie (1965, p. B22) and 

Hoagland, dill and FUlweiler (1965, p. 706) stress the importance of the 

lithologic change from limestone of the redefined Kingsport to dolomite 

of the redefined Mascot by pointing out that collapse structures were 

initiated by solution thinning and dolomitization of limestone of the 

Kingsport. In extreme cases about the upper loo feet of limestone of the 

redefinmd Kingsport is reduced to 20 feet of breccia (Hoagland, Hill, and 

kulweiler, 1965, p. 706). Oder and Ricketts (1961, p. 16) in discussing 

t.le same general interval cite a reduction of 160 feet limestone to 60 

feet of altered material. Measured sections in figure 5 tend to confirm 

their observation for no major collapse bodies were found not associated 

with the redefined Kingsport and Mascot contact. 

Because the role of solution thinning and collapse in the Kingsport 

T:orNation has only recently begun to be fully appreciated a:.d studied, 

little has been written to clarify tne concept. Information that is avail-

able is fragmentary or incomplete. Nevertheless, enough data when placed 

in the proper perspective, are available to present a reasonable synthesis 

of tele concept. 

,/*4:-TaifLgtit. 

•44. 
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order o illustrate ttie coacept of solution-thinning and collapse, 

Hoagland, rill, aed Fulweiler (196, p. 695, fig. 2) present « series of 

sections that show changes occurring between what they called an urn-

mineralized sectie::. end an intensely mineralized section- They confine 

theirdiscussion of solution and collapse features to about the uever half 

of tne redefined Kincsport Formation and the lowerrost beds of the 

redefined Mascot jolomite. flowerer, regional stratigraphic studies 

(fie. 5) suggest that solution aed collapse is not completely confined to 

the particular part of the Kingsport discussed by those authors; instead, 

it may occur throwhout the redefined IA,egsporto iigure 6A which Jo based 

on She Hoagland, Hill and fulweiler illustratioe, clearly shows that as 

limestone of the upper part of Kingsport Formation is reduced in thickness 

by solution and/Or dolomitization, void space thus created id distributed 

upward by dilation to form cracked to rubble breccia. '.,edow aA Marie 

(1965, 322) sueeest teat as the Kingsport is thinned by solution, the less 

soluble Mascot Dolomite tends to thicken by sag and dilatation. This 

particular facet of the solution-tLineing aed collapse concept is eot well 

show in the Hoagland, dill, and fulweller sections; however, that 

piinomenon is well illustrated in figure 5, section 7, 12 and 23 of this 

report, wtere the Mascot can be seen to be thickened on the order of 100 

feet by dilatation. How Sir compensation extends upwards in the Mascot 

apparently depends on many variables, but in most places it seems to die 

eut a few hundred feet above the ?Angsport and eascot contact; locally, 

however, it soy exte.id to the unconformity (fig', 5, see. 23). 
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Applying toe concept of solution thinning, a d collapse to the 

creviously published (Aer and Miller, 1945, table 2) detailed sections 

io the Mascot-aefferson City district v utilizing the technique of 

doagland, All and rulweiler (1965, fig. 2) of selection of a dolomite 

zone below the R and S interval as a datum brings out the striking 

similarity between figure 6A and the Oder and Miller sections (fig. 6B). 

This similarity suggests that solution thinning without apparent 

collapse has played an important role on a district wide basis and that 

detailed measurements of intervals between key beds are relatively 

unimportant because for the most part constant intervals are not main-

tained between key beds. Because it is difficult to assess the intensity 

of solution thinning in any given limestone section, a determination of 

the true original thickness of the Kingsport is not possible. It can 

o,.ly be as that the thickest limestone section is nearest to the 

original thickness. Thickness of the Kingsport Formation ranges from 

214 to 350 feet in the limestone phase and from 150 to 290 feet in the 

collapse breccia phase. 

29 



6ubsurface studies by zinc company geologists have indicated that 

locally chert is an important element associated with collapse breccias. 

It appears to have been concentrated as an insoluble residue within the 

breccia one by solution of limestone and to have been directly pre-

cipitated (Hoagland, dill and l'ulweiler, 1965, p. 708). Secondary 

silidificatIon ranges from minor re lacement of limestone wall rock to 

massive chertification of large breccia bodies (Oder and Ricketts, 1961, 

p. 15). Similar occurrences have been noted in surface exposures, where 

irregularly sLaped white weathering porcellaneous chert masses up to 12 

feet thick have been found within brecciabodies (fig. 5, secs. 20 and 23). 

Although the main mass of secondary chert is confined to the breccia 

bodies, thin veinlets of chart can be see:. to radiate outward many feet 

fro; the mass along dilatation openings. 

Collapse breccia bodies are obviously secondary features initiated 

long after the deposition of the Ungsport oration and ;-,ascot Liolomite. 

because of limited exposures it is not practical to attempt to mao these 

structures separately on the surface. However, the contact between the 

Kingsport and Mascot in these bodies is taken at the place where t-ere 

is a_ abrupt change from limestone or medium to coarsely crystalline 

dolomite typical of the Kingsport to a breccia zone composed of angular 

fragments of silt to very-finely crystalline dolomite cnaracteristic of 

the Alascot. 
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Crystalline dolomite phase 

In all fault belts north of the Saltville thrust falllt, t. ere is a 

gradual chance in the Kingsport Formation along strike to the northeast 

from limestone au .d crystalline dolomite to dominantly medium to coarsely 

crystalline dolomite. The crystalline dolomite plume may contain the same 

threo rock typee-.1imestones silty to very finely crystalline dolomite and 

medium to coarsely crystalline dolomite-eidescribed under the limestone 

phasc.. 4awever, limestone is usually not present, but may occur as thin 

zooms or irregular areas, laced with coar.,e dolorlite. rhombs. Silty to 

very-fine crystalline dolomite does occur in thin zones but its ovtrall 

frPquellcy in somewhat less. The most prominent rock of this phaftis 

me(Aum to coarsely crystalline 11158iv0 bedded dolomite. Color may be 

uLifor-ly medium gray, but is usually mottled light gray aAmedium gray. 

Mottthig see s to be due to partial or complete filling by white dolomite 

of irregularly spaced vuge or to the oocurrence of white cbert both as 

void fill and as matrix material. Chart matrix dolomi ,,e is a. extremely 

co mon rock type. 
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ehert is a prominent constituent of the crystalline dolomite phase. 

In addition to the primary and penecontemporaneous cherts described 

under the limestone phase, the irregularly sated wnite porcellaneous 

secondary chert found in or near brectia bodies is abundant. Ihis 

white porcellaneous chert car. occur in any given section as matrix fill, 

sraall patches, or as irregularly shaped chert masses from inches up 

to several feet thick, Although tGis type of chert is ubiquitous its 

abundance is erratic, ad it tends to change stratigraphic position from 

section to section (fig. 5). It is not unusi.al to trace in a single 

outcrop the trans:tion from dolomite to an irregularly shaped chert mass 

and back to dolomite. Its mode of occurrence suggests that it accompa-ied 

dolomitization ard continued to develop after dolomitization was largely 

complete. 

Thickness of the crystalline dolomite phase of the Kingsport 

“)rmation ranges from 252 to 325 feet. in general, it tends to decrease 

in thickness toward the northeast along strike in the several fad belts. 
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ii,a scot Dolomite 

The redefined ;v:ascot Dolomite includes all beds from the unconformity 

at the top of the Knox Group down to the top of K bed of Crawford (1945) 

or the 82-2b-115 bed of Jder and Miller (19145). In the Thorn iiill section 

the formation includes units 481 to 687 of nail and Amick (19340 p. 206,-

214) and in the Lee valley section it includes units 244 to 312 of 

Aodcers and Kent (1948, p. 26-32). 

In contrast to the Kin, sport ormation, in which limestone or medium 

to coarsely crystalline doLomite forms the major litholopic eleven mss, 

the Aascot Dolomite is composed dominantly of silty to very-finely 

crystalline dolomite with only minor intercalation of limestone and 

medium to coarsely crystalline dolomite. lhe silty to very-finely 

crystalline dolomite occurs in beds from one inch up to one foot thick, 

that internally may be entirely structureless or may exhibit a variety 

of features, such as lamination, banding or mottling. Col,r is usually 

light grey, however, it is not uncommon in the northeasternmost sections 

of most fault belts for parts of to e formation to be grayish red. The 

grayish red color can occur in aLy part of the Mascot, but it is more 

prevalent in the upper half of the formation, where its intensity may 

range from faint balAing or mottling to a solid red zone (fig. 2). 

Some red zones seem to persist along strike for several miles, others 

are inconsistent and occur only locai'y. 
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Numerous thin ke:. beds have been recognized by zinc company 

geologists (fig. 4) especially in about the lower 200 feet of the 

redefined Mascot Dolomite. Most of these units have been described by 

Wider and railer (194) and Crawford (1945) and they include such things 

as dark dolomite beds , chart nodule zones, oolitic chert and sandstones. 

of these units are regionally persistent and can be recognized in 

well exposed surface sectio_,s. However, of equal importance af, key 

units are distinctive algal stromatolite beds that occur rather abundantly 

throughout the upper three-fourths of the eqascot (fig. jn. Ihese beds 

are important because they are regionally persistent, esily recognized 

and are considerauly tricker, thus easier to find than the thin key units 

previously described. 
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In contrast to the dominant silty and very-finely crystalline light 

gray dolomite of the Mascot Dolomite, algal stromatolite bees are 

brownish gray, some emit a petroliferous oder when freshly broken, and 

dolomite within the bed ranges from very-finely to medium crystalline. 

The type of stromatolite characteristic of these units is the SH-V of 

tr e Logan, Rezak, a%d uinsburg (1965) geometric classification. These 

stronatolites are discrete forms, composed of a series of vertically 

stacked hemisoheroidal laminae in which each succeeding lamina does not 

reach the baso of the previously formed laminae. Thus they for- crudely 

column-shaped elements from one-fourth to one inch in diameter. i ie 

column,' bodies Lre composed of brownish-gray commonly vugu, finely to 

medium crystalline dolomite set in a ground mass of very finely to finely 

crystalline olive gray slightly argillaceous dolomite. This difference in 

grain size and clay content is readily ap)arent in reshly broken surfaces 

because it gives the rock a distinctive mottled appearance. Thousands of 

the SH-V elements occur in laterally continuous, stratum-like growth 

layers from one inch to three feet thick. 6%ere environnental conditions 

favored continual vertical development of Sh-V, they have accumulated in 

massive units tnat are reginally persiste t up to 25 feet truck. 

ire imnortance of algal etromatolites .s rock builders in the Mascot 

Dolomite rias been overlooked. The Sii-V stromatoliue forrs about 20 

percent of the total thickness of the Mascot, and the SH-C stromatolite, 

described under the Kingsport Formatio, form approximately another 5 percent. 
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SaAstoi:e beds from a fraction of a.1 inch up to 14 feet thick are 

important elenents turoughout much of the Mascot ;Dolomite. Their use-

fulness as key beds have been stressed by Oder and Miller (1945). One 

sandstone bed irom 184 to 21> feet above the base of the redefined 

Mascot in the Aascot-Jefferson City zone district was thought to be 

distinctive because it had a matrix of white chert (Oder and Miller, 

1945, p. 5-6). Analysis of previously publisheddbtailed sections plug; 

data from the present stratigraphic study points uv., that sandstone with 

a chert matrix can occur throughout the Mascot Dolomite (fig. 5) as well 

as in the Kingsport Formation a .d part of the Chepultepec. Thus the 

difficulty of identifying a certain thin sandstone bed as the same unit 

regionally ill complicated by the fact that thep beds have no particular 

identifying character that assures their recognition. Onl when; they 

are used in conjunction wit* other key beds do they become particularly 

useful. however, one sandstone bed because of its thickness, which 

ranges from 7 to 14 feet, does appear to have significance as a key bed 

over ')art of the area. It occurs in the same zone as t4e chert matrix 

of Cider and Miller, but its distribution is limited to the northeastern-

most sections in each fault belt (fig. 5). 
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Although chert is abundant in the Mascot Dolomite, it is not uni-

formly distributed throughout the formation. As in the Kinysport 

formation, the occurrence aLd distribution of chert are closely related 

to the early depositional environment and partly to later events. A 

small portion of trie total chert of the i,1ascot is composed of (1) primary 

cherts, such as nodules, (2) penecontemporaneous cherts, that have 

replaced and preserved in detail structures sucu as oolites and intra-

formational conklomerates and (3) later cLlerts that nave replaced parts 

of breccia bodies or medium to coarsely crystalline dolomite beds. The 

most abundant cherts are the penecontemporaneous cherts tnat have replaced 

algal stromatolite beds. Almost all of the SH-C stromatolites are 

silicified; however, tue stromatolites which form the oulk of the 

stromatolites in the Mascot arc not uniformly silicified. it is not 

uncommon for an 3H-V zone from 1 to 25 feet thick to be completely 

silicified and persist laterally for several miles or the same zone may be 

silicified in one section and not at all in an adjacent section. This is 

particularly well shown between sections 19 to 23 of figure 5. Even 

though regionally individual SH-V units are not uniformly silicified, 

stromatolite zones are so abundant in the :ascot that in any particular 

section enough units are silicified so that on a re4onal basis the mascot 

does contain abundant chert. 

Me color of chert may be white as banded a:d mottled of various 

shades of gray. _range chert is moderately abundant in sections where 

grayish red dolomite is common. 
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The Mascot Dolomite has a wide range in thickness both locally and 

regionally. This range is dependent upon two major factors: (1) the 

reaction of the Mascot to solution thinning i; the :ingsport Formation 

and (2) erosion associated with the unconformity at the top of the 

;ascot,. because bEe Ha scot tends to thicken by dilatation as it 

collapses into void space created by solution tninninE of the Kingsport, 

an approximation of its true thicknfiss can only gained in sections 

where solution is at a minimum in the tingsport. Thus, care must be 

exercised in comparing thickness data on a local or regional scale. 

In all fault belts the .lascot dolomite thins along strike to the 

northeast. This thinning is not a sedimentary feature, rather it is 

related to regional beveling by erosion of the Mascot during development 

of the unconformity at the top of the formation. t e absolute amount of 

beveling is difficult to determine because of the development of paleo-

karst topography with local relief rangi4 from 50 to about 200 feet. 

however, if the thickest apparently non-dilated section of Mascot of 

672 feet, from the. southwestern part of the 'ealleA. Valley fault belt is 

compared to tle thickest apparently non-dilated section of 1i37 feet in 

the northeastern part of that same belt, there is a regional beveling of 

295 feet or about 4 feet per mile. III the sane fault belt, a comparison 

of the thickse* section, 672 feet, with the thinnest section of 255 feet 

measured near section 25, but not illustrated, indicates that a total of 
the 

1117 feet of rocks was locally removed during/ erosion interval. 
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REFERENCED SECTIONS 

although the Kingsport Formation and the Mascot Dolomite are distinct 

lithologic units, post depositional dolomitization a. d solution thinning 

of limestolie in the Kingsport have fundamentaly altered tneir normal 

contact relationship. Thus, from section to section the contact may be 

marked by a change from ligestone to silty aA very f_nely crystalline 

dolomite, or by a change from medium aid coarsely crystalline dolomite to 

silty and very fine crystalline dolopite, or by a breccia zone. Because 

ol this variability, it seems best to designate a series of reference 

sections including both formations where all phases of their relationship 

can be observed, rather than have a single type section for eachi formation. 

line Lee Valley, Thorn Hill and Davis Creek sections are a good representation 

of te limestone phase, the Clinch River East sows the relationship in a 

breccia body, and the Clinch River West and t!ulberry Creek sectiorliare 

typical of the crystalline dolomite phase (fig. 5). 
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I$?PM TECHNIWES 

Carbonate of the i:nox aroup characteristically weathers to fors an 

upland terrene composed of moderately steep sided hills and disconnected 

ridges with nearly flat or gently rounded tops, T-4e Knox upland, which 

forms a laterally continuous belt parallel to regional strike, rises 

from 100 to SOO feet above the bounding lowlands produced from weathering 

of the underlying Car.briaL Cowman& Croup ac,d the overlying Middle 

'irdovician limestone and shale. Throughout the upland, dolomite weRthlr 

to a cherty clay residuum, wttich forms a nearly continuous deep mantle 

over the entire area. ,ilt.c.rops of bedrock with the exception of the 

Bacot Dolomite are mostly confined to deep valleys cut perpendicular to 

strike, road cuts, or to *tee!, stroan out banks. Continuous well exposed 

sections showing more than a hundred feet of rock are rare, but isolated 

outcrops exposing a few feet of rock are common. Because of the lack of 

literally continuous exposures, mapping should only be aceosaishad 

through careful onalyses of all isolated bedrock exposures and the 

residua ii. Ltrike din of contacts thus located are projected laterally 

and adjusted to the topography in accordance with insolubles in the 

residuum. Creep of residual material down hill slopes presents a special 

problem by introducing errors in locations because of that problem, 

mapping of residuum is best accomplished on the hill crest region of the 

KrOX terrane. The Knox terraria is well suited to td.s mapping method 

because much of it is formed b, .oderately steep aided discontinuous 

nearly flat topped ridgoS, whose main crestline trend parallels regional 
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strike of the bedrock but with subsidiary transverse spurs that transect 

much of the Knox. Small hills rising above the general level of the 

ridge crest usually attest to tae accumulation in the residuum of 

raterial resistant to erosion. Thus id:e abundant chart of the Kingsport 

Formation tends to form a discontinuous low set of hills or minor ridges 

flanking the main Knox uplandAf 
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Where bedrock exposures are faitly continuous, the lower contact of 

the Kingsport liormation with the Chepultepec Dolamite is distinct, and is 

marked by an abrupt change from a thick sequence of silt to very finely 

crystalline dolomite typical of the Chepultepec to medium or coarsely 

crystalline dolomite typical of the Kingsport. here bedrock exposures 

are riot continuous experience teas shown that there are reliable criteria 

for location of the contacts of the hingsport. Characteristically about 

the upper 100 feet of tne Chepultepec is composed of very light gray 

dolomite in thin beds, dolomite in the wiepultepec below the light zone 

is all darker in color, ranging from light olive gray to olive gray. 

Consequently, one isolated outcrop of the very light gray dolomite 

imrediately identifies the stratigraphic position as being s mewNere in 

the upper 100 feet of the Chepultepec. Chert ie not usually abundant in 

the upper 100 feet of the Chepultepec, but it is extremely abundant 

through out the Kingsport. Thus, the contact is placed in the residuum 

at the change from non-cherty soil to abundantly cherty soil. Although 

tree i=ascot does contain abundant chart, it is not usually abundant near 

the contact with the Kingsport. The contact between the Kingsport and 

the Mascot is placed at the change from abundant cherty soil to non-

cherty soil. *s thus mappeu, tue Kingsport forms a laterally continuous 

band of abundant chert. Residuum developed on the Aingsport is 

characterized by the abundance of chert containieg SH-C stromatolites 

and large irregular blocks of white weathering chart that may contain a 

rare specime- of the gastropod Lecanospira. 



1, ascot Dolomite forms the flanks of the Knox upland; apparei,tly 

erosion along; the flanks of the upland is somewhat greater for outcrops 

of the Kascot are moderately abundant. In contrast to the limestone or 

medium to coarsely crystalline dolomite typical of the Kingsport I.ormation, 

the predominant bedrock of the Mascot is thin-bedded very light gray 

dolomite, similar to the upper 100 feet of tr:e Chepultepec Dolomite. 

Residuum developed on the light dolomite of the Cnepultepec contains 

little chart, in contrast to the residual-, developed on the light dolomite 

of the mascot, which contains an abundsece of banded or mottled irregular 

chert blocks and masses. Ftromatolitic cherts are abundant tnoughout 

Itch of the Mascot with the Sh-C occurring as laminated circular to 

donut-snaped masses and the SH-V occurring as porous chert masses whose 

texture resembles that of a sponge. In a few local areas massive chart 

zones in the Mascot coalesce with tne Kingsport to obscure the contact 

buiween the formations. If bedrock of the ;ascot is not exposed in these 

local areas, the contact is projected through the chart zone by utilizing 

the thickness of the Kingsport. 
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The unconformable contact betwee the Mascot Dolomite and rocks of 

Middle Ordovicia;_ ace is distinct, and outcrops are abundant. Erosion 

accompanying the development of the unconformity produced an irregular 

surface on the Aascot with local relief of as much as 200 feet. Because 

of tds relief its trace tends to be an irregular line, t:Lus in order to 

be accurately mapped, it has to be carefully walked out. he unconformity 

iF usuaLy marked by the occurrence of a basal Siddle Ordovician 

conglomerate composed of dolomite and angular chert fraomeLts derived 

from weathering of the Mascot. iedded dolomite is riot an exclusive 

feature ef the 'ascot for as much as 20 feet of argillaceous yellow&sh-

weathering dolomite can occur above the basal conglomerates. 



Utilizing the mapping techniques just described, it was determined 

early in this study that the tripartite subdivision of tne upper dart of 

the Knox Group into Longview, Kingsport and , ascot Dolomite could not be 

mapped with confidence. Instead, a two-fold subdivision termed the 

Longview and Lingsport Dolomite undivided and the Mascot Dolomite was 

used (darris and Miller, 1958; Harris and Miller, 1963). Brent (1963) 

extended ti,e same two map units into the Clinchport quadrangle, Virginia. 

As stratigraphic studies progressed, the realization grew that the map 

units of Longview and Kingsport undivided and Mascot did not match the 

concept of these formations as used by Oder and Miller (1945) al,d Bridge 

(1956). Ps ar, expediency until e1 ough stratigraphic information could 

be compiled to make a judgement on whether or not a redefinition of the 

upper subdivision of the Knox was warranted, the ter's Longview Dolomite 

aJd Newala Dolomite were used in several quadrangles in southwest VirOnia 

and east Tennessee (Englund, Smith, Harris, and Stephens, 1961; Harris and 

Stephens, 1962; Harris, 1965a; Harris, 196%). The terms Loni.view and 

Kingsport undivided of the earlier reports and the teri Longview of later 

reports are equivalent to the redefined Kingsport formation of this report (fig. 2). 

The terms Mascot or Newala as used in these reports are the equivalent of 

the redefined Mascot Dolomite of this report. That the redefined Kingsport 

'ascot are recognizable and mappable subdivisions of the upper part of 

the Knox (croup is illustrated by the fact that thr=se units have been 

recognized and mapped in widely spparate areas (fig. 1). 
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CONCLUSION 

For many years the tens Linci.ew *:tolomite, Ungsport Formation, 

and iiascot Lolomite have been used as subdivisions of the upper part of 

the Knox croup. Despite the unanimity in terminology, there has been 

an almost complete lack of unanimity as to what rocks should be assigned 

to each formation. Tnis lack of agreemest did not arise from the desire 

of different authors to assign different rocks to each formation, 

rather it largely resulted from tree fact that the original boundaries of 

the forliations were sot recognizable natural stratigraphic breaks, but 

were artificial breaks based on recognition of fossil zones or thin key 

bed:. I:sus, attention was diverted from rock units to minor elements 

within the units; if these keys were not recognized the limits as used 

by the original autnors (Oder aad Bridge) were not recognized. iixperience 

nas shown that most geologists save not attempted to map subdivisions of 

the upper part of the fnox based on fossil zones and thin key beds, 

simply because of toe difficulty in recognition of these minor elements. 

Isis has contributed heavily to the fact that only limited progress has 

been made toward a regional understanding of the basic stratigraphy and 

processes that have materially affected these rocss. It seems reasonable 

to redefine the present subdivisions so that they coincide with 

recognizable natural gross rock unite and to use key beds and fossils as 

tools to aid in the study of tnese units. The upper Knox is readily 

divisible into two major lithologic sequences--a limestone and medium 

to coarsely crystalline dolomite unit overlain by a silt to very-finely 

crystalline dolomite sequence. Accordingly, it is proposed to abandon 
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the term r,ongview Dolomite because it has been used as a fossil zone and 

not a rock unit, to redefine the Kin-;sport Formation, to include the 

limestone aid medium to coarsely crystalline dolomite sequence, and to 

redefine the 11sscot Dolomite to include the silt to very finely 

crystalline dolomite sequence from the top of the Yingspprt to the 

unconformity at the top of the Knox Group. 
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