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COLUMNAR SECTIONS

GENERALIZED SECTION OF THE ROCKS OF THE COLUMBIA QUADRANGLE.
SCALE: 1 INCH=100 FEET.

(About 50 feet.)”
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Tullahoma formation. (i 0-250 Greenish clay shale at the bottom, followed by extremely cherty shale and cherty Hilly lands and very steep slopes.
: ¥ limestone above; chert clayey and in small pieces. Noil generally very poor.
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Lebanon limestone. o e f:'t 70100 Thin-bedded, often shaly, fine-grained, bluish or dove-colored limestone, fre- Al(_)ng larger streams, steep slopes and bluffs, but elsewhere nearly level lands.
2 e e e quently weathering yellow. Soil rather shallow; good where not too rocky.
SECTIONS SHOWING LOCAL VARIATIONS IN THE SEQUENCE OF THE STRATA.
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The first column at the left shows the major geologic
time divisions, and on the right, the principal and

THE CORRELATION TABLE.

known in more complete sections have no stratigraphic
representation here. In the third case the Utica and

generally accepted geologic subdivisions of the Paleozoic
rocks of the region between the Appalachian Mountains
and the Mississippi River. The units of the column are
believed to represent consecutive periods of time and are
distinguished by more or less well-marked breaks in the
continuity of the faunal and physical history of the
continent,

The second column contains the formations that are
distinguished in the Columbia quadrangle and shows
their respective positions in the geologic scale. Strati-
graphic unconformities, determined chiefly by paleonto-
logic evidence, are indicated by wavy divisional lines.
‘When the wavy line extends only half across the column
it indicates that the unconformity is not general
throughout the quadrangle. The first unconformity or
stratigraphic hiatus occurs between the Carters limestone
and the Hermitage formation, the top of the former
having been reduced by erosion during the deposition
elsewhere of the Black River rocks and the basal portion
of the overlapping Hermitage formation. - The uncon-
formity between the Bighy and Catheys formations is a

local ocecurrence.

quadrangle.

The third, fourth, fifth and sixth
unconformities, however, seem to be general for the
In each case one or more formations

Frankfort shales are absent, in the fourth case the lower
three-fourths of the Richmond group seems not to have
been deposited, and in the fifth case the Clinton is want-
ing, while the sixth unconformity represents the long
time during which in other areas the formations inter-
vening between the Niagara and the Portage were
deposited. Further, the Chattanooga formation, despite
its very limited volume here, seems to represent the
whole of, and perhaps more than, the upper Devonian
deposits of Pennsylvania and New York. Locally
a seventh and an eighth unconformity, due like the
preceding ones to erosion and non-deposition, occur
respectively between the Chattanooga and Tullahoma
formations and between the latter and the St. Louis
limestone.

In the third column, which is devoted to Safford and
Killebrew’s section of the rocks of middle Tennessee,
the formations and parts of formations wanting in the
Columbia quadrangle, but occurring in other parts of
the State, are inserted in their proper positions. The
Maury green shale they place at the base of the Car-
boniferous instead of at the top of the Devonian Chat-
tanooga shale, the latter being the position assigned to
the bed in this folio. Their Carters limestone embraces

higher beds, and the Clifton limestone both lower and
higher members that are wanting in this quadrangle.
The earlier sections by Safford, given in the fourth and
fifth columns, are not so exactly correlated, the principal
reason for their insertion here being the wish to show the
changes in nomenclature and classification that the for-
mations in middle Tennessee have undergone since 1851.

In the section taken from the Richmond and London
(Ky.) folios the Clifton limestone of the Columbia quad-
rangle represents only a part (probably the middle) of
the Panola formation, while the Richmond formation in
the Kentucky section does not include the Fernvale
formation, but, on the contrary, is made up of lower
Richmond deposits wanting in the Columbia quadrangle.
The statements that Cayuga, Helderberg, Oriskany,
Hamilton, upper Richmond, lower Frankfort, and
Utica deposits are absent in this section are inserted by
the authors.

In the last column, representing the section in Ohio,
the St. Louis limestone is wanting, while the Maxville
limestone is correlated with the middle part of the
Chester. Further noteworthy features shown in this
column are the absence of Oriskany, Helderberg, and
upper Trenton deposits in Ohio, the early Trenton age
of the Point Pleasant beds, and the lower position of the
“Trenton oil horizon’’ than is generally supposed.

GENERALIZED TIME SCALE FOR CENTRAL

NORTH AMERICA.

MAPABLE LITHOLOGIC EQUIVALENTS IN
THE COLUMBIA QUADRANGLE.

SarrFOorRD AND KILLEBREW: KELEMENTS OF THE GEOL-

0GY OF TENNESSEE, 1900. MIDDLE TENNESSEE.

SAFFORD: GEOLOGY OF TENNESSEE, 1869. MippLe

TENNESSEE.
: SANCH, 1856,

SAFFORD: AMERICAN JOURNAL OF SCIENCE, SECOND
SERIES, VOL. XII, 1851.

Marius R. CAMPBELL: RICHMOND AND
Loxpon (Kv.) Forios, U. 8. GEo-
LOGICAL SURVEY, 1898.

GEOLOGICAL RECONNAIS-

GEOLOGICAL SURVEY oF OHIO, 1873-93.

' ’ . - (Wanting.)
Chester. (Not present.) Mountain limestone. Mountain limestone. Pentremital or Mountain limestone. Pennington shale. Maxville limestone.
. . ) . Wanting.
B .| St Louis. St. Louis limestone. St. Louis limestone. Lithostrotion bed or 8t. Cherty limestone. Newman limestone. ( ng.)
o “ Louis litnestone. !
& o
5 2| Keokuk. .
8 = Siliceous Siliceous
8 E ' group. group. ) : )
b c Burlington. Tullahoma formation. Tullahoma formation. L({)wer or Protean mem- Siliceous beds. Waverly formation. Waverly formation.
er.
Kinderhook.
Maury green shale.
Chemung. -
Black or Ohio shale (1893).
Chattanooga formation. Black sha]e‘ (Chattanoog:a shale), Swan Chattanooga shale. (Tncluding Cleveland shals, Erie shale, and
Portage. Creek phosphate, and Hardin sandstone. Huron shale.)
7 (Including Genesee.)
o Black shale. Black slate. .
Z | Hamilton. Olentangy shale and Delaware lime-
e stone. .
Z (If present, are represented (Hamilton.)
Onondaga. in the phosphatic beds at Columbus limestone.
(Corniferous.) the base of the Chatia- (Corniferous.)
nooga formation.)
Oriskany. .
Camden chert (Oriskany). Wanti
Lower Helderberg Panola formation. (Wanting.)
Linden limestone. . (Cayuga, Helderberg, Oriskany, and
Helderberg. (Lower Helderberg.) Hamilton not represe;fe; zgsacfgzl
P (Wanting.) ments in this area.)
E; Cay . ‘Waterlime. .
[ ayuga. Harpeth and Tennessee River group. (Lower Helderberg, 1893.)
E (Gray limestone; Dyestone.)
=<1 N U NN . . . . .
= o ot - - Clifton limestone. Meniscus limestone. X
E N](?ﬁjlll;.ug Guelph.) Clifton limestone. (Niagara.) (Niagara group.) Nlagara.
-
Clinton. (Wanting.) Clinton.
~—Xernvale formation. | (Wanting.)
Richmond. (Wanting.) ‘ Richmond formation. Lebanon beds-,
Upper Nashville. Upper Nashville. ~
Lorraine. Leipers formation. Hill Quarry beds.
. —_\Hudson River
Hudson (College Hill; Cineinnati). In- Winchester limestone, includ- : series. .
Frankfort. cludes Hudson phosphate. ing Garrard sandstone len- | Eden shale. &
. til. , e
(Wanting.) Nashville (Lower Frankfort and Utica wani- i‘)
= Utica Middle Nashville. } Nashville. Lower Nashville. e . ing in this area.) Utica shale. =i
s . . group. % g
= o g
5 Catheys limest : ° g
atheys limestone. — - . (@]
“ Y ( j;a ) ((lg) Cyrtodonta and Stromatopora E Flanagan chert. (Wanting.)
eds. 5 .
w7 . . (d) (e¢) Dove and Ward limestones. =
<| Trenton. Bigby limestone. (¢) éa ma;’ limestone or Mount Pleas- . - = '
=2 ant phosphate. Lower Nashville. Siliceous or sandy < .
z (Orthis bed.) limestone. 2 ngel‘ ng}‘ry anc% : renton 2
g itag i S | Lexington limestone. oint Pleasan renton
g Hermitage formation. () Orthis bed. Nashville 7 € beds.
(Trenton). g
Black River. (Waniing.) (IVot classified.) . . E *“Hard eap of Trenton.”
- Carters Creek lime- Upper Lebanon lime- =
. stone. stone. 8 .
Carters limestone. (@) Carters limestone. y “Trenton oil horizon.”
St Ri High Bridge limestone.
. : ones River
Lebanon limestone. Lebanon limestone. Glade limestone. Tgi?ggfl or Leb Lo:ver Lebanon lime- group. Trenton, Birdseye, and Chazy.
Stones River. stone. _
Ridley limestone. Stﬁ?:esr Ridley limestone.
(Chazy). Stones River bed
(Vot exposed.) Pierce limestone. Pierce limestone. stones Liver beds (ot exposed.)
Murfreebsoro limestone. Central limestone.

-~

NoTE.—Italics in the last two columuns are insertions by the authors

C. WILLARD HAYES,
E. O. ULRICH,

Greologists.
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GENERALIZED -FAUNAL CHART.

Only a few of the more striking species of some of
the formations exposed within the Columbia quadtangle

are figured on the Illustration sheet. = There are many

other fossils equally characteristic of the formations,
and these are listed in the generalized faunal chart oppo-
site, which aims to shew their first occurrence and their
vertical range by the letters a (signifiying abundant), ¢
(common), or r (rare), in spaces each representing
approximately 20 feet of the stratigraphic column. As
the chart is intended to serve for the whole of the Cen-
tral Basin of Tennessee, it includes the species occurring
in the Ridley, Pierce, and Murfreesboro limestones,
~ which do not outcrop within this quadrangle.

-~




GENERALIZED FAUNAL CHART
FOR THE WESTERN SIDE OF THE MIDDLE TENNESSEE BASIN

¢
Vertical range of species indicated by horizontal spaces, each representing approximately 20 feet of thickness. ; ; Vertical range of species indicated by horizontal spaces, each representing approximately 20 feet of thickness.
Names of species arranged in g p Y 7 ; P Rk Y Names of species arranged in g P Y P ? # g oy Y
groups under tne formation a=abundant; c=common; r=rare. groups under the formation a=abundant; c=common; r=rare.
% in which they first appear. ; : in which they first appear. : : : : $
Y bp i el limestone: TUlahoma Tormation. (hatta- .C||fton Fern- Lelpejrs Catheys Y PP Leipers Cathe?ys _ Bigby Hermit- 'Carters Lebanon : Ridley § Nurfreeshoro
100g4. | [imestone| vale. formation. formation. formation. formation. limestone. age. limestone limestone. limestone., | &= | limestone.
Lithostrotion proliferum c c L J - Solenopora compacta E a c r 7 Ui
3 T T . = Lo
= L. canadense c (5 Constellaria teres = (e 3 a
|9__ Melonites sp. ) e C. florida emaciata 5 el a
g Cystodictya st. ludovici c c C. grandis c
@ ;
8 Worthenopora spinosa c .4 : Eridotrypa briareus: el tse llio r
[%) Hemitrypa proutana c Escharopora ponderosa p r
8 Fenestella tenax c Lingulops norwoodi c
Y
e Spirifer leidyi c c c i \;Dalmanella testudinaria, var. c
@ S. tenuicostatus G ¢ | Hebertella borealis c
Productus punctatus r r r { Rafinesquina alternata+~ ] (g ROl IR T o T il (et
g Productella concentrica r { W Rhynchotrema inasquivalve = a
= = =z
= | P. (very small species) e 5 E Ctenodonta subrotunda - |
= N Py B
g Camarotcechia sageriana r & Clidophorus fabula. Iz calEc et | ieltic c|a
o S e L )] :
; Lingula subspatulata ? ¢ % Ctenodonta obligua y/ e~} wenliiicil e e cl|a g
% Pleurotomaria hickmanensis r E Byssonchia intermedia I r i
< i ]
3 Ctengl:g;k;l;\saiocmatﬂ and other smal e g Archinacella patelliformis c
= Cmi At 0 = ; B I N R
= | Columns and plates of many crinoids c c cl r Cyrtolites retrorsus c =
5 . ;
8 Lingula spatu(‘ata ? a Bellerophon clausus ¢ ) a
© | Dinichthys and other fish remains i | : ey : :
<C
E Conodonts l a Hormotoma gracilis % = c L
O | Athyris incrassata Cyclora minuta cle|lecjc|e L Rl et B (e 1 rlcla
N Duncanella borealis ? —' & J C. parvula i f e e e Fillas
% Heljolites interstinctus 4 T oy Microceras inoratum c | eilite 1ot e o
= petea [ ;0
$ Thecia minor ) T l | c| r Ormoceras capitolinum ¢ J
K E Halysites catenulatus e r Cyrtoceras macrostomum ?c c
| o
= Favosites favosus €.} C. constrictum c 2
8 F. niagarensis | J o C. n.sp. c
: -~ » i) o EaneE g
d Holocystites sp. undet. r Prasopora patera ] 2
Haplocrinus hemisphaericus (& P. simulatrix c
> = L -
Bythotrypa epidermata ¢ g Leptobolus lepis c
___T__r__ [ S Sl
Anolotichia ponderosa i c E Dalmanella testudinaria, var. cilic e
Monotrypella quadrata }——}— l c % Ctenodonta, small, circular species a
= Crepipora hemisphzaerica c = Whiteavesia cincinnatiensis ‘— 4 ’ ﬂ
8 Pachydictya grandis c Lophospira abnormis ¢
<§t Ptilotrypa obliquata [ c Dystactospongia minor alr ¢
uo_ Goniotrypa bilateralis . ! —‘7 c o | Tetradium columnare and e
IR B D e e i TR R ST [ ]| o
wi | Lepteena unicostata 1 T & ‘l"_J Columnaria halli J a|a &
i —7] e = o
§ Strophomena planodorsata L c J 5 Rhinidictya nicholsoni ‘ a )_
Z ——»—l{ " -t
= '> Dalmanella tersa l I c l Phyllodictya frondosa a :
e e ] S - R [ P
= Dinorthis subguadrata e c L Stromatocerium rugosum v allve
i Sl NSS4 1 St I 1 cheeie Sl ey B B
meberte)!a insculpta | ¥ ‘ Byihotthiclochitoa 2 el i
_/r’—‘—h‘_———‘—**“" T e ﬁ—“_‘j e
| Rhynchotrema capax | r [ Tetradium cellulosum < af r
IS SR :
Parastrophia divergens r ¢ L Straptalasioa piotindum ) L - el e rlor
Ny |
Dystactospongia insolens l ¢ Cliocrinus n. sp. ) L5
. frabide g oy i Lo g
*L#agec;hia scabra ¥ T c Amygdalocystites n. sp. 1 (5] Bl
Ely_ptocrinus decadactylus T | i v 1 Rhinidictya trentonensis e G
LG. subglobosus T l —‘ r l Escharopora ramosa c
Lepidodiscus cincinnatiensis s r } E. libana i c % 5
= : P + o e e £l [ ]
Crepipora simulans ( a ¢ l E briatels j c
TSR — SO L ——L—— }7——--—\ | Ny WS | NI WA
" _Mtfﬂpom mammulata 1‘_.*4ﬁ, ! = il : J__N_,\_* 8 s : r ‘L_ g’ Helopora spiniformis ‘( fls 4‘ - ’_— B
M. molesta c ( ‘ | Eatostoma libana (Saff.) : y l LU [ ?c
(et Sl ol i e _4{ 1 : },-_*_
Atactoporella mundula J 1 o i l 10 undescribed Bryozoa ¢ f
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" THE ILLUSTRATION SHEET.

On the Illustration sheet are figured some of the more striking species of
fossils found in the quadrangle, grouped according to their respective forma-
tions, as follows: ’

ST. LOUIS LIMESTONE.

Fia. 2. Upper surface of Lonsdaleia (or Lithostrotion) canadense (Castlenau), a coral
growing, as in the figure, into compact masses reaching a foot in diameter. In the
associated L. prolifera the individual corallites do not touch each other and there-
fore are cylindrical instead of prismatic. The latter variety is the more common
in this region and probably occurs alone in the lower beds of the formation.

Fies. 3 and 4. Highly magnified views of the front and back of one of the delicate
‘lace Bryozoa,” the species figured being Fenestella tenax Ulrich. The broken
remains of these beautiful Bryozoa often cover the heavy layers of chert at the
base of the formation.

CLIFTON LIMESTONE.

FIé. 5. Upper surface of Favosiles favosus, one of the honey-comb corals. Other
species of Favosttes, having much smaller cells, are often found with this.

F16. 6. One of the varieties of Halysites catenulatus—the chain-coral—which in this
region is highly characteristic of the Clifton limestone.

FERNVALE FORMATION.

Fias. Tand 8. Views of the exterior and interior of the ventral (in this case the flatter)
valve of Dinorthis subgquadrata (Hall).

Fies. 9and 10. A group of three specimens of Monotrypella quadrate (Rominger),
and the surface of one of them magnified five diameters. - At the ends of the
branches the cells are rhombic in shape.

LEIPERS FORMATION.

Fies. 11 and 12. A sub-globular bryozoan, Amplexopora columbiana Ulrich and Bass-
ler, composed of swinall radiating prismatic tubes. Fig. 12 shows the openings of
these tubes magnified five diameters.

Fie. 18. A'frond of the strongly pustulose bryozoan Monticulipora molesta Nicholson. |

This fossil is highly characteristic of the upper middle part of the formation and
its empty molds were frequently observed in the phosphate of this horizon in the
Swan Creek région. (An outwardly similar but structurally quite different species
occurs in the underlying Catheys formation.)

Fias. 14 and 15. Homotrypella nbdosgz Ulrich and Bassler. A group of three speci-
mens and the surface of a fourth magnified five times. The cells are very small and
the walls granulose. ;o

Fie. 16. Glyplocrinus decadactylus Hall. This fine erinoid occurs about the middle
of the formation. Fragments of the annulated stem or column, which in life was
attached to the lower end of the portion shown in the illustration, are common and
heads even are not rare where the strata are shaly.

F16. 17. The dorsal side of Hebertella sinuata Hall, a common brachiopod of this and
the underlying Catheys formation.. In the latter the plications are usually a little
coarser than in the Leipers formation variety. . .

Fias 18 and 19. Strophomena planoconvexa Hall. The first shows the convex or dorsal
side of an entire specimen ; the second the interior of the flat ventral valve.

"F16. 20. The convex side (ventral valve) of an entire shell of Rafinesquina alternaia
var. ponderosa. The opposite valve is'concave. This species is everni more abun-
dant in the Catheys and Bigby forinations, but in those lower horizons it scarcely
reaches half the size of the ponderosa variety which characterizes the upper middle
part of the Leipers formation.

F168. 21 and 22.  Platystrophic lynx Von Buch. Dorsal and cardinal views of two spec-
imens of the large variety of this species which is so abundant in and characteris-
tic of the uppermost bed of the formation.

CATHEYS FORMATION. .

Figs. 28 and 24.  Stromatocerium pustulosum Safford. Portions of a silicified mass of
this common hydro-coralline, the first showing the upper surface, the second the
laminar structure of the edge and bottom. Masses of this coral vary from a few
inches to 2 or 8 feet in diameter. A variety of the species reappears in the upper

part of the Leipers formation, while along the northern margin of the basin it
occurs in rocks that are equivalent to the Bigby limestone of this quadrangle.
Almost invariably the matrix is an earthy, fine-grained limestone.

Fie. 25. Portion of the weathered upper surface of a mass of Columnaria alveolata

Goldfuss, showing the strongly septate corallites. This coral and the preceding
. pustulose Stromatocerium are nearly always found associated and generally in com-
pany with one or another of the species of Zetradium.-

Fie. 26. Heterotrypa parvulipora Ulrich and Bassler, a frondescent or palmate bryo-
zoan found very abundantly in the shaly lower third or half of the formation. The
entire surface is covered with the angular apertures of very small tubes.

Fie. 21. Oxmydiscus cristatus Safford, a symmetrically involuted, disciform gastropod
shell, highly characteristic of the lower part of the formation. The keel is very
thin and sharp.

Fias. 28 and 29. A very large and small specimen of Cyclonema varicosum Hall. The
species is distinguished by its strong revolving lines, is very common, and restricted
to the Catheys formation.

BIGBY LIMESTONE.

F1e. 30. A group of eight specimens of Constellaria florida var. emaciate Ulrich and
Bassler.

Fie. 81. A group of five specimens of Constellaria leres Ulrich and Bassler. These
two species of Constellaria are often extremely abundant in the upper part of the
Bigby limmestone. In this quadrangle Constellaria teres appears to be restricted to
the Bigby, but in the vicinity of Nashville it seems to pass over into the Catheys
formation. Constellaria florida is very common in the shaly parts of the Leipers
formation, and the variety emaciala is not infrequently found also in the Catheys
formation. [

F1as. 32 to 34¢. Dorsal, lateral and apertural views of two specimens of Bellerophon
clausus Ulrich. This species is generally associated with another gasteropod, a
variety of Lophospira owent Ulrich, and these, together with Cienodonta subro-
tunda Ulrich, Hebertella borealis (Billings), and Rhynchotrema inequivalve (Hall),
may be regarded as reliable indications of a horizon lying between the middle of
the formation and the Consteliaria bed at the top—in other words, to the horizon
intervening between Bigby phosphates Nos. 2 and 8.

Fia. 35. Lingulops norwoodi (James), a small, strongly convex linguloid brachiopod,

of the natural size and magnified, found in the unleached limestone horses of Bigby -

phosphate No. 2.
Fias. 36 and 87. Opposite view of two specimens of Hebertella borealis (Billings).
Fias. 88 and 39. Opposité views of two specimens of Rhynchotrema increbescens (Hall).
Fics. 40 and 41. Exterior and interior views of a valve of Ctenodonta subrotunda
Ulrich. . A much smaller undescribed species of this type occurs sometimes very
abundantly in the Hermitage formation in the region between Mount Pleasant and
MeCains. :

HERMITAGE FORMATION.

F1as. 42 and 43. Portions of a slab of chert almost made up of silicified valves of a
variety of Orthis (Dalmanella) testudinaria.

F1as. 44 to 46. A thin, coneavo-convex bryozoan, Prasopora patera Ulrich and Bassler.
Tt is common and highly characteristic of the shaly lower third of the formation.
Fig. 44 represents the celluliferous upper surface; fig. 45 a portion of same magni-
fied five diameters, and fig. 46 the concentrically striated under surface. Often the
cells are more angular and the walls thinner than in fig. 45,

CARTERS LIMESTONE.

F16. 47. Columnaria halli Nicholson. Comparing figs. 47 and 25 it will be noticed that
the radiating septa are much shorter in this species than in C. a?veolate which marks
the Catheys-and Leipers formations.

F16s. 48 and 49. Side and top views of two specimens of a fine sponge that is often
found in the upper part of the Carters limestone. The specimens are silicified
and were freed from the limestone matrix by means of hydrochloric acid. The
species is provisionally identified with Dystactopongie minor Ulrich. It usually
occurs in association with Colummnaria halli and Stromatocerium rugosum Hall,
which differs from Stromatocerium pustulosum (see figs. 23 and 24) in wanting the
regularly disposed pustules on the upper surface.
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