
























































































































































































































































































































































































































































182 GEOLOGICAL SURVEY OF GEORGIA 

shales are very uniform in the lower portion of the formation over a 
considerable thickness, and at many localities they satisfy all the condi­

tions necessary for the manufacture of Portland cement. The lime"'" 

stone of the Bangor formation is always heavy bedded to massive, light 

grayish-blue or dark blue, In physical character the beds are amor­

phous to crystalline and o.ften crinoidal or oolitic. The Bangor lime­

stone contains very few magnesian beds east of Lookout Mountain, 

while along the base of certain portions of the mountain and to the 

west the magnesian beds are frequently interstratified with the high­

calcium beds. The Bangor limestone makes an excellent commercial 

lime, both for building and agricultural purposes, road material, and 

ballast, while the high-calcium beds are well suited for fluxing 

purposes. ... 
DESCRIPTION OF INDTVIDUAL LOC'ALITIES 

Buckles ltmestone quarry (Map location 1 C) .-The Buckels lime­

stone quarry is located 11,6 miles southeast of Chelsea on the east side 

of the State Road and on the property of R. M. Fenster. Lime was 

manufactured for local use during 1909 by Wil'liam Buckles, who 

erected at this point a small bottle-;sbaped 
The raw' rria£eria:I consists o{theConnasa,th.ga which is of 

dark-blue . color and fa,irly uniform in, lithGlogic character over the 
- .. .. ' . . ., ;, :· 

whole exposure. The is valley forming 'and differs from 

the limestone to the east in being almost free o.f secondary 

. calcite and clayey intercalations. The quarry is about 10 feet deep and 

extends 40 feet across the strike and about 15 feet in a direction par­

allel to the strike. The strike is N. 12° E., and the dip 42° SE. 

The following analysis ·shows the average chemical composition of 

the exposure at this point : 

• 

Analysis of Limestone from Buckels Quarry 

(Sample No. 109) 
Lime (OaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.44 
Magnesia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.44 
Ferric oxide (Fe20s) ............................. .- . .52 
Silica (Si02) •••••••••••••••••••••••••••• : • • • • • • • • • .85 
Clay bases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .41 
Loss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.34 

100.00 
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Two and one-half miles southeast of Trion (Map location 2 C).­

The grayish-blue, fine-grained limestone of the upper portion of the 

Cannasauga formation is occasionally exposed at a point 2% miles 

southeast of Trion on the property of William H. Penn. The ex:... 

posure extends from the valley floor to a vertical height of more than 

100 feet. The strike is N. 30° E., and the dip 40° SE. 

The following analysis is an average of the entire exposure of the 

Connasauga limestone at this point: 

Analysis of Limestone from the Penn Property 

(Sample N oo 110) 
Lime ('OaO) 0 0 0 0 0 0 0 0 .•.••........ 0 0................ 50.48 
Magr,esia (MgO) ......... · ....................... 0 • .25 
Ferrie oxide (Fe20 3) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .92 
Sulphur tri•oxide (SOs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tr. 
Silie.a (Si02 ) •••••••••••••••••••••••••••••••••••••• - 5.67 
L,oss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42.68 

100.00 

One and one-half miles north of Trion (Map location 3 C) .-The 

rocks of the Knox dolomite occupy an exposure of about 52 strati­

graphic feet at a point 11/2 miles north of Trion. These rocks are 

heavy bedded and massive, although they often appear somewhat thin 

bedded, due to intercalated layers of argillaeeous impurities. These 

calcareous rocks are fine grained and semi-crystalline. The beds vary 

in color, and a rather large quantity of chert is found in the upper por­

tion of the exposure. The strike is N. 34° E., and the dip 25° SE. 
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Sample Unit 
No. No. 
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Section 1 1j2 Miles North of Trion 

Description of Units 
Total 

Thickness Thickness 
feet feet 

-----~------1--------~~---------------------l--------~-------

13 

12 

Weathered limestone with consider-
able chert ________________________ _ 

Pink lii:nestone 1 to 1 ;\1 feet thick, 
with considerable pink-colored chert · 

10 

in layers_____________________________ 7 

11 

10 

g 

8 

7 
6 

5 
4 

3 

2 

Fine-grained, heavy and thin-bedded 
limestone with slight pinkish cast ____ _ 

Pinkish and green, fine grained, heavy­
bedded limestone~~~-~~----------~ __ 

Heavy-bedded. olive and gray lime­
stone with .pinkish ·· cast containing 
some thin layers of impurities _______ _ 

Thin-bedded, .gray limestone with 
pinkish and greenish argillaceous 
impurities between these heavy 
beds ______________________________ _ 

Light-gray limestone __________ -----~--
Thin-bedded, pink and gray ljmestone 

with in.tercal~ted argillaceous ii:n-
plll'ities.:: ~ _____ ~--- -- ~---- ----------

Dull-gra:y limestone with pinkish layers 
Heavy and thin-bedded pinkish lime- -

stone------~-----------------------
Greenish impure limestone (fault zone) 

the -matrix consisting of argi:llaceous 
and siliceous limestone containing 
angular quartz ____________________ _ 

Greenish impure limestone with much 

1 I GrrE.;:~·~:~r:~~~~~~:~::: 

5.5 

5.5 

8.4 

1.2 
1 

1 
2.5 

·8 

1 

0.3 

1.2 

52.6 

42.6 

35.6 

30.1 

24.6 

16.2 
15 

14 
13 

10.5 

2.5 

1.5 

1.2 

Bald M o1mtain ( Ma.p location 4 C) .--Bald Mountain is located 2lj2 

miles due west of Summerville. The mountain extends in a northeast­

so~thwest direction for about 1% miles. It is made up of the Chicka­

mauga formation which at this point consists of red and green calcareous 

shales interstrati:fied with some thin-bedded dark-blue high-calcium 

limestone. Dark-blue limestones predominate in the upper 100 feet 

o.f the mountain. 
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About one-fourth mile northeast of the southwestern end of the 

mountain in the upper 100 feet of the exposure the dark blue lime­

stone was sampled. The following analysis shows the chemical char­

acter of the thin bedded dark blue limestone: 

Analysis of Limestone fron,z Bald Mountain 

(Sample No. 111) 
Lime (GaO) ........................ :. . . . . . . . . . . . . . 50.18 
Magnesia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35 
Ferric oxide (Fe203 ) • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • 1.10 
Sulphur trioxide (803 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • tr. 
Phosphorus pentoxide (P00s) . . . . . . . . . . . . . . . . . . . . . . . .00 
Insoluble (Si02, A120s, K20, Na~O) . . . . . . . . . . . . . . . . . 7.17 
Loss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.20 

100.00 

Menlo (Map location 5 C).-Immediately west of the town of 

Menlo, on the road leading from Menlo to and across Sand Mountain, 

the Rockwood formation is largely exposed. A heavy-bedded, brown, 

somewhat unconsolidated sandstone occurs at the base of the forma­

ton, above which occur yellowish-green and olive-green, arenaceous 

shales with many thin beds of fiaggy sandstone. 

Section from Top to Bottom, Exposure Near Menlo 

Sample Unit Description of Units 
I Total 

Thickness 

1 

Thickness 
No. No. feet -feet 

---
I 23 Devonian black shale _________________ 1.5 

22 Concealed ____ . _______________________ 56.6 

I 
870.8 

21 Brown sandstone with some calcareous 
sandstone and interstratified, pale- I 

I 

green arenaceous shale _____________ -, 33.5 
I 

814.2 
20 Yellowish-green and olive-green shale, 

interbedded with sandstone often I 
calcareous _________________________ ~1.8 I 780.7 

I 

112 19 Yellowish-green and olive-green shales 
with an occasional thin bed of sand-
stone _____________________________ 76 718.9 

113 18 Yellowish-green shale with a few thin 
beds of sandstone ___________________ 98.5 642.9 

17 Reddish-brown somewhat hackly shale. __ · 12.2 544.4 
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Sample 
No. 

114 

115 
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Seciitm from Top to Bottom, Exposure Near Menlo-Continued 

Unit, 
No. 

16 
15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 
2 
1 

Description of Units 

Yellowish-green shale ________________ _ 
Large Pentamerous sp. occur in argil-

laceous saJ¥].stone __________________ _ 
Olive-green arenaceous shale containing 

an occasional thin bed of grayish-
brown sandstone __________________ _ 

Olive-green arenaceous shale contain­
ing an occasional thin bed of grayish 
brown sandstone, also two thin seams 
of red hematite ____________________ _ 

Concealed; few fragments of fl.aggy-
sandstone on the surface ___________ _ 

Light-'green to olive..:green shale weath- · 
ering so'mewhat b:ackly _-' _ '"" _________ _ 

Concealed; principal ore bed ol'the for­
mation in this unit_--..:-------------

Largely concealed; sandstone frag­
ments are abundant on· the surface; 
contains an a(bundant fauna-Cam­
arotoech:ia Jlp:, T-rilobit.et~,· · Coxals, etc, 

Yellovnsh"'green shaies.'~trd:tliiri-"bedded 
·~~' brown sandstone ___ --~- ____ '""-------

Yellowish-green shale and tb;in-hedded 
green and brown sandstone; at the 
top of this unit, in thin brown sand­
stone, corals, Camarotoechia, and 
other brachia pods occur _____________ ' 

Thin-bedded; brown, fl.aggy sandstone 
largely concealed; at the top in fl.aggy 
sandstone were found Camarotoechia 
&p., coral.;, etc··----·'""-·- __________ -~ __ 

Olive-green and yellowish-green. shale 
with interbedded thin beds of brown 
fl.aggy sandstone; Camarotoechia sp. 
was found 22 feet below top ________ _ 

Yellowish-green shale with some arenac-
ceous shale ___________________ "'_ ___ _ 

Yellowish-green and olive-green shales __ _ 
Thin and h~avy-bedded sandstone _____ _ 
Thin-bedded ferruginous sandstone:. ___ _ 
Chickamauga formation, thin-bedded 

dark-blue limestone: ______________ _ 

Total 
Thickness Thickness 

feet feet 

18 

18 

12.2 

61.7 

26.4 

33 

9.7 

9.7 

9.7 

6.9 

160.7 

56.9 
27.1 
29.5 
7.3 

0.0 

532.2 
T 

512.4 

496.2 

484 

422.3 

395.9' 

362.9· 

320.5-

310.8-

301.1 

291.4 

281.5 

120.8· 
63.9 
36.8 

7.3 

0.0 

.. 
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Analyses of Shales from Near Menlo 
---------------------;----;-------,------------------

Sample No. ________________________ ~ ____ _ 
Unit No. _______________________________ _ 

112 
19 

113 
18 

114 
13 

115 
3 

-----------------1,----1----1-------
Moisture at 100 c ________________________ ll .51 .45 .70 I 
Loss on ignition _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 8 . 05 II 5 . 50 6. 30 ! 
Soda (N a 2 0) _____________________________ 

1
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 28 I 

Potash (K20)---------------------------- !________ ________ .42 
Lime ( CaO) _______________________ - - - - - - -I tr. j' tr. - - - - - - - -
Magnesia (Mg0)--------------~----------1 1.02 _ .53 1.30 
Alumina (AbOs)_________________________ 13.93 15.40 21.86 
Ferric axide (Fe20s) --------------------- 5.71 5.71 7.48 
Titanium dioxide (Ti02) ------------------~ .82 .82 .92 

.72 
7.95 
1.42 
3.29 
tr. 
1.26 

21.26 
9.07 
1.08 

54.85 Silica (Si02)-----------------------------~ 71.49 I 69.35 60.781 

I 101.53 I 97.76 l1oo. o4 -l-1-oo-. 9-o 

Shackleton (Map location 6 C) .-The heavy-bedded, dark-blue 

limestones of the Floyd formation are exposed on the north side of a 

small creek just southeast of the town of Shackleton. The limestones 

are exposed over a stratigraphic thickness of 92 feet above which 

occur the carbonaceous dark-brown shales of the same formation. 

Section from Top to Bottom) Exposure Near Shackleton 

- I -
Sample Unit 

No. No. 

3 

116 2 

1 

Description of Units I 
I Total 

Thickness Thickness 
feet feet 

Heavy and thin-bedded dark-blue 
siliceous crinoidallimestone_ _ _ _ _ _ _ _ _ _ 53 . 4 

Dark-blue limestone, containing chert 
scattered throughout, at the top oc-
curs a layer of chert 8 inches thick____ 14 

Heavy-bedded, dark-blue crinoidal 
limestone; somewhat massive near the 
top_~---------------~------------- 24.9 

92.3 

38.9 

24.9 

The following analysis shows the average composition of the 

limestone over the entire exposure : 
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Analysis of Limestone N ea.1' Shackleton 

(Sample No. 116) . . 
· Lime (GaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49.50 

Magnesia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25 

Alumin-a (A1.08 ) •••••••••••••••••• • • • • • • • • •·• • • • • ·l· 
F.exric oxide (Fe20 3 ) •••••••••••••••••••••••••••••• ) 

1.18 
Sulphur trioxide (808 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .04 
Silica (Si02) •••••••••••••••••••••••••••••••• , • • • • • 10.39 
Loss on . ignition 38.64 

100.00 

Immediately opposite the exposure described above and on the 

south side of the creek the floyd limestone is exposed over a thick­

ness of about 100 feet. The following analysis shows the average 

composition of this limestone over the entire exposure: 

Analysis of Limestone f1'om South Side of Creel~ Near Shackel~on 

(Sample No. 117) 
I 

Lime (:CaO) , ................... , ................. . 
Magnesia (MgO) ................................. . 

Alumina (A1z0a) .................. · · · · · · · · · · · · · ·' ·l 
Ferri0 oxid:e • (Fe20a) ............... · . · · •. · · · · · . · · · · 5 
SulphUJ.' trioxide (803) ••••••••••••••••••••••••••••• 

Silica (SiOz) ........ · ...................... , ...... . 
Loss on ignit1on · .................................. . 

52.68 
.20 

1.40 

tr. 
4.18 

41.54 

100.00 

Go1'e (Map location 7 C) .-About o~1e-fourth r'nile east of Gore on 

the south side of the Gore-Kartah public road the dark-blue limestone 

of the Floyd formation is exposed in places from the base of the ridge 

to the top. The surface of the ridge is covered with a mantle of brown 

sandstone and loose chert. The exposure of limestone was not 

sampled at this point. 

Two miles n01'theast of Gore· (11ap location 8 C) .-The limestones 

and shales of the Floyd formati<?n are well exposed south Qf the sec­

ond-class road connecting the Gore-Subligna public road with the 

Kartah-Subligna road. 

The section fror).1 the top of Gaithers Ridge to the bottom is as 

follows:· 
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Sample 
No. 

Unit 
No. 

Section 2 1'vfiles Northeast of Gore 

Description of Units 
I I Total 

feet 1 feet I 
Thickness I Thickness 

----·i-----i--------------------------------~ I 
118 2 Dark-brown, carbonaceous shales, li 

largely concealed ___________________ ! 100 150 
Dark-bluish-gray limestone consisting I 

largely of crinoid stems; Brachia- , 
1 119 

pods and Bryozoa. are also occasion- i 
ally found _________________________ I 

Base of ridge _________________________ ' 
50 

0 
50 
0 

The Floyd shales outcrop along the south side of the road on the 

east side of the ridge. 

Analysis of Limestone and Shale 2 Miles Northeast of Gore 

Sample No.______________________________________ 118 119 \ 1201 

Unit No·-----------------------------------------
1 

2 1 1~---

M~isture at 100 C--------------------------------1· .92 I -------1 1.76 
Loss on ignition __________________________ . _ . _ . ___ . 2. 38 43. 82 7. 52 

.Soda (NazO)_____________________________________ _______ __ ______ .71 
Potash (KzO)____________________________________ _______ ___ __ __ .98 

Lime (CaO)-------"------------------------------ .77 53.16 2.83 
Magnesia (MgO)____________________________ ______ .29 .40 1.29 
Alumina (AlzOs) --------·------------------- _____ 6. 84 ___ ____ 21.63 
Ferric oxide (FezOs) ------------------------------ 5.75 .56 4.81 
Silica (SiOz)______________________________________ 83.00 2.06 57.83 
Sulphur trioxide (SOs) ---------------------------- __ __ __ _ .00 _______ _ 
Phosphorus pentoxide (Pz05) ______ ·- ______ ________ _______ .00 1---- __ --
Maganese (MnO) _____ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . 07 _______ i . 08 

Titanium dioxide (TiOz) ---------------- __ __ ______ .27 1-------- . 81 

_________________ _,__1_10_0_. 39 )J:Q.~90 ! 1~ .25 

Four miles southwest of Subligna (Map location 9 C) .-Four miles 

southwest of Subligna the limestones of the Floyd formation are ex­

posed on both the northeast and southwest sides of a creek which in­

tersects the ridge at this point. The limestone is both underlain and 

1F1oyd shales along the south side of the road on the east side of the ridge. 
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overlain by shale of the same formation. , The hill reaches a height 

of about 100 feet above the valley. 

The following analysis shows the average chemical composition of 

the entire exposure of the limestone : 

Analysts of Limestone 4 Ivliles Sout.hwest of Subligna 

(Sample No. 118a) 
Lime (Oa0) ...................................... . 
Magnesia (MgO) · ................................. . 
Ferric oxide (Fe208 ) ••••••••••••••••••••••••••••••• 

Sulphur trioxide (S08) ••••••••••••••••••••••••••••• 

Phosphorus pentoxide (P20 5 ) ••••••••••••••••••••••• 

Silica (Si02) .................................... :. 
. Loss on ignition 

48.64 
.20 

2.40 
.06 

7.76 
40.94 

·--
100.00 

Subligna (Map location r'O C).-· The limestone of the Floyd forma­

tion is exposed in the_ extreme northeastern portion. of Gaitl~ers Ridge, 

about 2,000 feet northeast "of Subligna. ·Shales and thin-bedded sand­

stones over lie the limesto~es and attain a thickness of from 20 to 30 

feet. 

The following. analysis represents the composition of the whole 

exposure at this point 

Analysis of Limestone from Subligna 

(Sample No. 119a) 
Lime (OaO) . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 49.64 
.Ma,gnesia (MgO) . .. . . .. .. .. . . .. .. . .. .. . . .. . . .. .. . . .60 
Ferric oxide (Fe20s) ................. ~ ... : . . . . . . . . .88 
Sulphur trioxide (808) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .10 
Phosphorus pentoxide (P:,03) • • • • • • • • • • • • • • • • • • • • • • • • tr. 
Silica (Si02 ) ••••••••••••••••••••••••••••••• ·•• • • • • 5.14 
P·otash (K20) ............ ·. .. .. .. .. .. .. . .. .. .. .. .. . .28 
Soda (Na20) .. J •••••••••••• :. • • • • • • • • • • • • • • • • • • • • • .18 
Clay bases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.88 
Loss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.30 

100.00 

One and one-half miles northwest of Crystal Springs (Map loca­

tion 11 C) .-The limestones and shales o.f the Bangor formation are 

occasionally exposed along the hillsides V/:2 miles northwest of Crystal 
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Springs at a point about 1,000 feet southeast of the coered bridge which 

crosses \iVest Armuchee Creek on the Rome-Summerville road. The 

shales overlie the limestones. They are of a dark bluish-black color and 

characteristically :fissile, while the limestone is heavy bedded and dark­

blue in color. 

The following analyses show the chemical character of the lime­

stones and shales at this point: 

Analyses of Lim,estone and Shale 1 1/2 Miles Northwest of CrJIStal 

Springs. 

Limestone Shale 
Sample No. ____________ - _____________ -- __ --_-__________ 12'0a 121 

Moisture at 100° C _____________________________________ .:._________ 3.47 

Loss on ignition---------------------------------------- 41.75 7.18 
Soda (Na20) _________ ------ ___ ------ _ --- _ ~- _-- _ _ _ _ _ _ _ __ .17 . 61 

Potash (K20)------------------------------------------ .35 2.20 
Lime (CaO) __________________________ - ________________ -1 50. 94 . 94 
Magnesia (MgO) ______________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1. 02 1. 00 
Alumina (AL 0 s) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 19. 93 

Ferric oxide (Fe20s) ------------------------ __ __________ .80 5.10 
Silica (Si02)------------------------------------ __ ______ 3.21 59.31 
Sulphur trioxide (SO s) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . 15 _______ _ 

Phosphorus pentoxide (P205) ---------------------------- .04 _______ _ 
~ang_anese. (~nO)--:. ______________________________________ --- ___ . -/ .06 

T1tamum dioxide (TI02)------,-------------~------------- ----------~ .54 
Claybases_____________________________________________ 1.57 ~ 

1oo.oo I 1oo.34 

Tidings (Map location 12 C) .-The dark-blue, black, and olive­

green shales of the Bangor formation are exposed in a low hill over 

a stratigraphic thickness of 15 feet on the west side of West Armuchee 

Creek at Tidings. 

Three-fourths of a mile northwest of Tidings about five feet of 

heavy-bedded dark-blue limestone of the Bangor formation is exposed. 

The beds of limestone and shale lie practically level. 

The following analyses show the chemical composition of the lime­

stone and shale : 
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Analyses of Limestone and Shale Near Tidings. 

Limestone Shale 
Sample No. ___ ----------- ________________ ------________ 122 123 

Moisture at 100° C ________ --------- _____________________________ _ 
Loss on ignition________________________________________ 41.30 
Soda (Na20) __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . 20 
Potash (K20) __________ ---------- __________ ------ __ --.,-- .24 
Lime (CaO) __________________________________ -- __ ------ 52.00 
Magnesia (MgO) _______ ·_ __ __ __ _ _ _ _ _ _ _ _ _ _ __ __ _ _ __ _ _ __ _ _ __ . 30 

Alumina (Al20s) _- _·_ ------------------------- ---------- ----------
Ferric oxide (Fe20s) -------- N- __ ------- __ --- __ ---- _ ___ __ • 74 
Silica (Si02)----- __ _ __ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ 3. 41 
Sulphur trioxide ·(SOs) ________________________ ---- __ __ __ . 08 
Phosphorus pentoxide (P20s) __________________ ---- __ __ __ . 00 
Manganese (MnoO) _____________________________________ :.. ______ ~ __ 
Titanium dioxide (Ti02) _________________ --- __ ---- _______________ _ 
Clay bases _______________________________________ --"-·-__ 1. 73 

100.00 

1.38 
4.50 

.49 
1.80 

.78 

.86 
14.33 
4.59 

70.79 

.10 

.8_1 

100.43 

On~ and one-ha:lf miles north of Kartah (Map location 13 C).­

The Bangor _shales (Pennington) are well exposed 1¥2 miles rtorth of 

Kartah on the west side of Little Sand Mountain and along the second­

class road which extends from the valley to the top of~lhe mountain. 

At tjle base of the section in the valley of West Armuchee Creek 

occur occasional outcrops of shales and thin-bedded :fl.aggy sandstones 

bearing ripple marks, which belong to the Floyd formation. The 

Bangor limestones lie immediately above the Floyd shale, but are 

comparatively thin at this point and are largely concealed. They out­

crop, however, on the west side of Little Sand Mountain in this vicin­

ity where they are exposed over a thickness of about 40• feet. Imme­

diately above the limestones of the Bangor formation occur the Bangor 

shales. The lower 230 feet of the shales vary in color from a gray­

ish-blue to green and black and become more siliceous towards the top. 

The upper 301 feet of the exposure consists of thin-bedded sandstones 

and shales interstratified. 

The following analysis shows the chemical character of the lower 

230 feet of the shale exposure : 
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Analysis of Shale) Valley West of Armuchee Creek 

(Sample No. 124) 

Moisture at 100° C........................... . . . . . . 1.62 
Loss on ignition . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.14 
Soda (N:a20) ... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.42 
Pot.a.sh (K.O) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .38 
Lime ( CaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .73 

Magnesia (JYigO) ......... , . . . . . . . . . . . . . . . . . . . . . . . . 1.11 

Alumina (A120 3 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • 19.24 
Ferric oxide (Fe20 3 ) • • .• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6.97 
Manganese (MnO ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11 
Titanium dioxide (Ti02 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • .92 
Silica (Si02 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 61.28 

99.92 

Gaines property (Map location 14 C) .-The heavy-bedded, dark­

blue limestone of·the Bangor formation is exposed on the L. P. Gaines 

property two miles northeast of Kartah, on the west side of Little 

Sand Mounain. The limestones extend from the base of the moun­

tain over a vertical and stratigraphic height of 81 feet. 

Section on P1-operty of L. P. Gaines 

r . Total 
Sample Unit Description of Units 

No. No. feet feet 

125 3 

I 
Thicknes& 1

/ Thickness 

----1--....:..1·-----...,....----------1 !----· 
Dark blue limestone with some chert 1 1 

1261 } 2 
1272 

128 1 

Sil::~~::~~;t-;,-~~~~~~; ~~:~t-o~e-_-_-~ ~ ~ 1
1 

4

~ I 

Heavy-bedded dark-blue to bluish-
1 

gray crinoidal limestone with many 
'brachiapods _______________________ _ 

Base of section _______________________ i 
33 

0 

81 

41 

33 
0 

The following analyses show the chemical composition of the indi­

. vidual beds described in the above section: 

lLimestone. 
2Chert. 
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Analyses of Limestone and Chert fror~~, the Gaines Property 

Sample No,______________________________ 125 126 127 128 
Unit No.________________________________ 3 2 2 1 

Lime (CaO) ____________________ ·__ __ _ _ _ _ _ _ 52.10 43.86 30.26 51.50 
Magnesia (MgO) _ _ ___ __ ______ ______ __ ___ _ 2.14 4.04 .60 1.16 
Ferric oxide (Fe20a) ------- __________ ·- __ .66 1.54 1.80 .80 
Sulphur trioxide (SO a) ~--- _ ___ _ ___ _ _ __ __ __ . 02 .15 -------- .00 
fhosphorus pentoxide (P20s) _____________________ _ .04 -------- --------
Silica (Si02)- _ _ _ _____ _ _ _ ____ _ _ _ _ _ __ ______ 2.45 9.96 41.28 4.60 
Potash K(20) ____________________________ -------- .17 -------- --------
Soda (Na20) _________ . ____ ---------~---- -- -------- .14 -------- --------
Clay bases _____________________________________ -~ 1.50 -------- --------
Loss oil ignition__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 42 . 63 38.60 26.06 41.94 

100.00 100.00 100.00 100.00 

Robinson prope1'ty (Map location 15 C) .-The brown carbonifer­

ous shales of the Floyd formation are exposed at. a point about five 

miles north of Crystal Sprip.gs. The limestone is exposed for about 

Sample Unit 
No. No. 

129 

130 

131 
132 

133 

8 
7 

6 
5 
4 
3 

2 

1 

· Section· on Robinson P1'operty 

Description of Units · 

Concealed; soil and float of the look-
out sandstone _____________________ _ 

Bluish-gray argillaceous limestone ____ -__ 
Dark-bluish-gray, heavy-bedded lime-

Total 
Thickness Thickness 

feet feet 

5.6 277.5 

. I 

stone--------------~-------------- 9.6 
25 
1.7 

90 

2'71.9 
262.3 
237.3 
235.6 

Bluish-gray, heavy-bedded limestone ___ _ 
Cherty limestone ____________________ _ 

Light-blue, heavy-bedded limestone ____ _ 
Dark-blue, heavy-bedded limestone, 

containing Crinoids and Bryozoa in 
abundance------~------------------

Dark-blue, heavy-bedded to massive 
crinoidal limestone. (A few chert 
nodules were observed at the top and 
the bottom of this unit ______ ·-------

Dark-brown carbonaceous shales ______ _ 
Base of the mountain ______________ _ 

80 

45.6 
20 
0 

145.6 

65.6 
20 

0 
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20 stratigraphic feet along the second-class road which follows around 

this spur of Little Sand Mountain. 

The heavy-bedded, dark-blue limestones of the Bangor formation 

lie immediately above the shales. The lower 45 feet of the limestone 

is exposed to the west of the residence of Mr. Robinson, while above 

this the remaining portion of the exposure lies just east of the house 

and on the -vvest side of the mountain. 

The above section shows the lithologic character of the lime­
stones and shales from top to bottom over the entire exposure: 

The following analyses show the chemical composition of the lime­

stones described in the above section : 

AnaJyses of L£mestone fro111[ the Robinson Property 

I 
Sample No·---------~------------; 129 

I 
130 131 132 133 

Unit No. ____________ . ___________ -- 7 6 4 3 2 

Lime (CaO) _____________________ 51.58 51.84 .52.94 I 50.10 53.02 
Magnesia (MgO) _____ ·- __ . _______ .40 .95 .36 .30 1.44 
Ferric oxide (Fe20s) ------- ·- ·- __ 1.04 .78 1.02 .98 .58 
Sulphur trioxide (SOs) ----------- .06 .10 tr. tr. .00 
Silica (Si02) ____________ ---- _____ 3.00 

I 
2.18 2.85 5.42 1.77 

Clay bases ______________________ 2.79 1. 79 -------- -------- --------
Loss on ignition __________________ - 41.13 

• 

42.36 42.83 43.20 43.19 

1 1oo.oo 1 1oo.oo l1oo.oo !1oo.oo 1 1oo.oo 

Two miles west of JHenlo (Map location 16 C) .-The sandstones 

and shales of the Lookout formation are largely exposed about two 

miles west of Menlo on the road leading from Menlo to and across 

Sand Mountain, lying unconformably upon the shales (Pennington) 

of the Bangor. The rocks strike N. 45° E., and dip 15° NW. 

The following section begins at the top of the Lookout formation 

and extends well down in the shales of the Bangor : 
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Section 2 Miles West of Menlo 

Sample Unit Description of Units 
Total 

Thickness Thickness 
No. No. feet feet 

8 Top of the mountain to sandstone 

7 
quar~---------------------------- 38.6 

Brow:ri.ish.:.gray and white sandstone 
and conglomerate _____________ --'"-__ 28.9 

6 Dark-blue and brown carbonaceous 
shales with thin . beds of fire clay 
thin beds of sanqstone predominate· 
near the bottom of this unit ________ ·-

5 Thin and heavy-bedded brown sand-
stone _________________________ . __ _ 

Y ello:wish-gr;een. .. argillaceous shale _____ _ 
4 Heavy-bedded grayish-brown sandstone 
3 Argillaceous shales with interbedded 
2 sandstOnes; .10 feet of sandstones 

at the bott.om of this unit __________ _ 
Bangor formation (Pennington shales) 

1 yellowish-green and yellow argil­
laceous shaies-; the unit 1s largely ' 
concealed ______________ ~ ___ . ______ _ 

28.9 

19.3 
53.1 
62.7 

106.1 

337.6 

299 

270.1 

241.2 
221.9 
168.8 

106.1 

Cedar Po~nt (Map location 17 C) .-The hmestones of the Bangor 

formation are exp9'sed on the property_ of J. M. Lawrence at ·cedar 

Point, about 1¥2. miles west of Menlo, over a vertical height of about 

200 f.Mt ancl' bctericf ft6m the base of the cliff to the top. The lime­
stones are heavy bedded and massive, grayish blue and dark blue in 

color, and 'Partly crystalline. Unit 4 consists largely of fine-grained 
magnesian limestone. 

The section from the top of the exposure of limestone to the base 

of the cliff is as .follows : 

" 
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Sample Unit 
No. No. 

134 5 

135 4 

136 3 

137 2 

1 

Section at Cedar Point 

Description of Units 

Semi-crystalline, grayish-blue heavy 
bedded and massive limestone with 
one or two layers of fine-grained 
limestone _______________ :_ _________ _ 

Partly concealed; dark-blue, heavy-
bedded, fine grained limestone ______ _ 

Heavy-bedded, grayish-blue, semi- I 
crystalline limestone ________________ 

1 Gray to grayish-blue, hea:vy-bedded 
semi-crystalline limestone; the unit 
is partially concealed in the lower por-
tion--.----- _ ------------ _________ _ 

Comcealed _________ . _____ . ___ .. ~ ____ _ 
Road at the base of the cliff _____ · ___ .:. __ 

I 

I 
Thickness 

feet 

46.4 

21.4 

34.8 

63.6 
26.2 

0 

Total 
Thickness 

feet 

192.4 

146.0 

124.6 

89.8 
26.2 
0 

The following analysis will show the composition of the individual 

beds described above : 

Analyses of Limestone at Cedar Point 

Sample No. ______________________ ·-. _____ 
Unit No. ____________ -------- ____________ 

-
Lime (CaO) ______________________________ 

Magnesia (MgO) _________________________ 

Ferric oxide (Fe20s) ---------------------
ulphur trioxide (SOs) -------------------s 

p hosphorus pentoxide (P20s) --------------
Clay bases _______________________________ 
Loss on ignition __________________________ 

I 
134 135 
5 41 

52.36 54.06 
.08 .08 
.74 .52 

-------- --------
-------- --------

.94 1.02 
45.88 44.32 

100.00 100.00 

136 137 
3 2 

54.12 53.95 
.12 .20 

1.12 .62 
.._ _______ .02 
-------- .03 

.79 .98 
43.85 44.20 

100.00 100.00 

Neal Gap (Map location 18 C).-Yellowish-green ·and dark-brown 

shales of the Lookout formation outcrop 11j2 miles southeast of Gil­

reath mill along the Neal Gap road. The shales are interbedded with 

brown sandstones. The strike is N. 50° E. and the dip 17° SE. 

2Magnesian limestone rejected in sampling this unit. 
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The following analysis shows the chemical character of the ex­

posure of shales which lie immediately above the heavy-bedded ·brown 

sandstone at the base of the Lookout formation : 

Analysis of Shale from Neal Gap 

(Sample No. 138) 
Moisture at 100° 0 ............... , . . . . . . . . . . . . . . . . . .50 
Loss on ignition ............. , .. , ........... , . . . . . . . 3.68 
Soda (.N.a20) .......... : . . . . . . . . . . . . . . . . . . . . . . . . . . . .48 

· Potash (K20) . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .62 
Lime (CaO) ............. , . . . . . . . . . . . . . . . . . . . . . . . . . .64 
Magnesia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
Alumirua (Al20a) ......... , . . . . . . . . . . . . . . . . . . . . . . . . . 12.08 
Ferric oxide (Fe20 3) ............ , ............... .; • 4.70 
Titanium diox:i!de (Ti02 ) ~ ••••••••••••••••• :. • • • • • • • .92 
Silica (Si02) • ~ : • .. .. • .. • .. • .. • .. .. • .. .. .. .. ... • .. .. 75;50 

99.85 

Martins Cave (Map location 19 C) .-The limestone of the Bangor 

formation is exposed about VIz miles northeast of Teloga~ The lime­

stone occupies an exposure of 155 feet, )tnd .. is concealed by 'the over­

lying float. The ·stone is heavy bedued and massive, of dark-blue color 

and many of the beds are largdy crinoidal.. The strike is N. 30° E., 
and the dip 10° SE. 

Section fro111, Top to Bottom1 Martins Cave 

Total 
Sample Unit Description of Units Thickness Thickness 

No. No. feet feet 

139 2 Dark-blue, heavy-bedded limestone 
wi,th a good number of crinoid stems; 
the limestone lS entirely crinoidal 
in places ___________________________ 54.1 152.6 

140 1 Dark-blue, heavy-bedded limestone, 
largely crinoidaL ___________________ 98.5 98.5 

Mouth of cave ___ ~------------------- 0 0 

The following analyses show the chemical composition of the units 

described in the above section: 
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Analyses of Limestone from Martins Cave 

Sample No. _____________________________________________ _ 
Unit No. ________________________________________________ _ 

Lime ( CaO) ____ - - - - - _____________________________ ,.. ______ _ 
Magnesia (MgO) _________________________________________ _ 
Ferric oxide (Fe20s) _____________________________________ _ 
Silica (Si02) _____________________________________ --.-~ ____ _ 

Clay bases------------------------------------------~----· 
Loss on 1gmt10n -------- - - - - - - - - - - - - - - - - - c - - - - - - - - - -- - - - - - -/ 

DADE COUNTY 

GEO:UOGY 

CHICKAMAUGA FORMATION 

I 

139 
2 

53.14 
1.56 

.50 

.90 

.47 
43.43 I 

1oo.oo I 

140 
1 

53.22 
.86 
.16 

2.19 
.85 

42.72 

100.00 

The Chickamauga formation in Dade County is made up essentially 

of argillaceous and high-calcium, thin-bedded limestones. The lime­

stones vary both in their lithologic and chemical character. All of 

the beds -carry a low percentage of magnesia and are chemically suit­

able for use in the manufacture of Portland cement. They may also 

be used to advantage for road metal, ballast, and concrete. Their high 

argillaceous content makes them objectionable for :fluxing purposes. 

RocKWOOD FoRMATION 

This formation consists essentially of shales with few sandstones 

and some interbedded limestones. It contains the red fossil iron ore 

which has been extensively mined in the vicinity of Rising Fawn. The 

shales are seldom uniform over any considerable thickness, and contain 

a low percentage of magnesia. The silica-alumina ratio is nearly al­

ways as much as 3 to 1 and as a rule the shales are chemically suitable 

for use in the manufacture of Portland cement. Careful location of 

quarry sites is necessary in order that the conditions which affect de~ 

velopment may be satisfactory. 

BANGOR FORMATION 

The Bangor formation, as mapped by Hayes1 m this county, con-

1Hayes, C. W., Stevenson folio (No. 19), Geol. Atlas U. S., U. S .. Geol. Survey, 
1895. 
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sists of both limestones and shales. The shales are separated from the 

underlying limestones by an unconformity and are equivalent to the 
Pennington shales of Tennessee. . The limestones vary in their litho­

logic character. Along the west side of Lookout Mountain the Bangor 

limestone contains a large amount of chert in the upper and l<?wer 
I 

portions of the formation. Many of the beds are high in silica and 

argillaceous impurities; while the percentage of magnesia is always. 

very low. There are, however, large exposures of this limestone 

which are entirely free of chert and which are commercially available 
for use in the manufacture of lime products and cement. 

The ex'Posures of this limestone in Sand Mountain show it to con­

tain many beds of chert and also many beds high in magnesia. The 
I . 

magnesian limestone can always be told qy its very fine grained or 
. ',, if . ' 

amorphous character and its smooth conchoidal fracture, together with 

a somewhat dark-blue color. The. magnesian stone is suitable only 
i 

for the manufacture of lime and crushed stone products. 

The sha1es whieh lincenformabl-y over1ie the limestones of the 

Bangor formation andu1,1d~rlie, the L9okout ~an~stones. and shales 
ha~e -- a' ~ni~'a"'~lumfri~ -rat1o>iif. af t~~st- .3 1:6 · 1: · Tn~j. ~re somewhat 

variable in their chemical composition, but are. entirely suitable at cer­

tain lOcalities for use as a mix in the ma~~tfacture of P~;tland cement. 

LooKOUT FoRMATION 

The Lookout fo-rmation contains siliceous brown carbonaoeous 

shales with some interbedded sandstone ; a massive sandstone occurs 

at the base and conglomeratic sandstone at the top of the formation. 

The silica-alumina ratio in these shales is high, often approaching b 

to 1. The shale~ of the Lookout formation, as well as the Pennington 

shal~s, both overlie the Bangor limestone, so that at certain ·localities 

where the limestones are commercially available and chemically suit­

able for the .m<ctnufacture of cement, it ought to. be possible" to secure 

the shales from the above formation. On account of the occurrence 

of many beds of sandstone with the Lookout shale and the usual over­

burden which accompanies this formation, quarries can be located only 

after a thorough knowledge has been gained of the physical and chem­
ical character of the shales at any one point. 
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DESCRIPTION OF INDIVIDUAL LOCALITIES 

T1'enton (Map location 1 D) .-The Chickamauga limestone 1s ex­

posed along the road between Trenton and Sand Mountain. The lime­

stone is thin bedded, fine grained, of light to dark blue color, and con-
• 

tains some argillaceous beds. The section below begins at the inter-

section of the White Oak and Higdon-Trenton roads. 

Section N ea.r Trenton 

I I 

Total 
Sample Unit Description of Units Thickness Thickness 

No. No. feet feet 
' ,. 

I 

I 
7 Thin-bedded, argillaceous limestone 

largely concealed ___________________ 45.8 512.5 
6 Concealed ___________________________ 19.9 466.7 
5 Dark-blue limestone exposed for 5 feet 

at the base; remaining portion of 
unit con cealed _____________________ 56.5 446.8 

t41 4 Thin-bedded, dark-blue argillaceous 
limestone __________________________ 165.1 390.3 

3 Concealed ___________________________ 72.4 225.2 
142 2 Argillaceous, thin-bedded limestone 

with some chert ___________________ 101.7 152.8 
143 1 Thin-bedded high-callcium limestone ___ 51.1 51.1 

The limestone is largely concealed 
I below this unit _____________________ 0 0 

The following analyses show the chemical composition of the sev­

eral units described in the above section: 

Anal)JSes of Limestone Near Trenton 

Sample No. ____________ -------------------------_ 
Unit No. _______________ - - - - - - - - - - - - - - - - - - - - - - - - - -

Lime ( CaO) __ - - - - - - - - - - - - - - - - - - - - - ,.. - - - - - - - - - - . - . -
Magnesia (MgO) _________ -- . - ------------- -------
Ferric oxide (Fez03) -------------------------- ·- -­
Silica (Si 0 2) __ ---- - - - - - - - - - - - - - - - - - -- - - - - ..: - - · - - - - -
Clay bases _____________________________ ----------

Loss on ignition ________ -- . _----------------------

141 
4 

53.78 
.62 

1.16 
.90 
.57 

42.97 

142 143 
2. 1 

42.72 52.68 
.65 .66 

1.30 .52 
14.38 2.96 
4.32 1.20 

36.63 41.98 

100.00 1 100.00 100.00 
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T atu_m (Map. location 2 D) .-Tatum is located about 20 miles south 

of Chattanooga on the Alabama Great Southern Railroad. Shales are 

exposed at this point in the lower portion of the Rockwood formation 

for about 15 to 20· feet along the hillside . .. 
The following analysis shows the average chemical composition of 

the shale: 
Analysis of Shale from Tatum 

(Sample No. 144) 
Moisture ,!at 100° C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 
Loss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.94 
Lime (CaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .38 
Magnesia (MgO) ................... .".............. 1.28 
Alumina (.A.120 8 ) •••••••••••••••••••••••• .' •••••••• : 21.40 
Ferric oxide (Fe20 8) ••• ; • • • • • • • • • • • • • • • • • • • • • • • • • • • 9.58 
Titanium dioxide (Ti02 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • 1.28 
Silica (S.:i!02 ) ...................... :. • • .. • • • • .. • • • • 55.69 

97.05 

One-half mile west of Trenton (Map location 3 D) .-The Ro~k-

wood formation is well exposed one-half mile west of Trenton a!ong 

the White Oak Gap road, just eas~ of the run at the base of the moun­
tain. The format1on contains some thin beds of iimestone and some 

red iron ore near the top. ' Sandstortes are almost entirely absent in 

this formation throughout the Lookout Valley. The following section· 

begins at the base of the upper thin bed of limestone in the Rockwood 

' formation : 
Section One-Half JJ;file West of Trenton 

Total 
Sample Unit Description of Units Thickness Thickness 

No. No. feet . feet 
---

5 Argillaceous thin-bedded limestone 
some low grade ore at the base of 
this unit ___________________________ 4.8 I 128.2 

4 Argillaceous limestone _________________ 2.4 I 123.4 i 
3 Comcealed ________________________ .- __ 80.7 ! 120.0 

I 2 Largely concealed with sone arena- I ! ceo us shale ________________________ 9.6 I . 40.3 i I 145 I 1 Olive-green shale with some thin-bedded 

I i argillaceous limestomes and some 
sandy beds _________________________ 30.7 30.7 
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The following analysis shows the composition of the shales at the 

base of the section : 

Analysis of Shale One-Half Mile West of Trenton 

(Sample No. 145; Unit No. 1) 
Moisture at 100° C................................. :71 
Loss on ignition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.23 
Lime (GaO) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 
Magnes·ia (MgO) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.00 
Alumina (Al20 8 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 16.72 
Ferric oxide (F~08)................................ 7.06 
Titanium dioxide (Ti02)............................ .76 
Silica (Si02 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 64.13 

94.71 

One mile northwest of New England (Map location 4 D) .-Occa­

sional exposures of an olive-green shale of the Rockwood formation 

occur along the roadside one mile northwest of New England. The 

shale is very uniform and has but little interbedded sandstone. 

The following analysis shows the average chemical composition of 

the shale exposed at this point : 

Analysis of Shale One Mile Northwest of New England 

(Sample No. 146) 
Moisture at. 100° 0................................ . .46 
Loss o·n ig:nition . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 5.04 
Lime (GaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.86 
Magnesia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.32 
Alumina (A120 3 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 16.62 
FerriC' oxide (Fe203 ) . • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • 6.72 
Titan]um dioxide (Ti02 ) • • • • ••• • • • • • • • • • • • • • • • • • • • • • .82 
Silica (S:i:02 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 63.42 

97.26 

One and three-fourths miles south of Rising Fawn (Map location 

tion 5 D) .-The shales of the Rockwood formation are exposed at a 

point 1% miles south of Rising Fawn along the Rising Fawn-Sulphur 

Springs public road. The shales are yellowish and olive-green in 

color and are free from interbedded sandstone. 

The section below begins 390 feet west of the intersection of the 

Rising Fawn-Sulphur Springs road and· the road to Cloverdale. The 

strike is N. 52° W. and the dip 29° NE. 
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Section 1 3/4 Miles South of Rising Fa.wn 

Total 
Sample Unit Description of Units Thickness Thickness 

No. 

147 

No. feet 

{; 
Olive-green and yellowish-green ar-

gillaceous shale _____________________ 61.5 
Concealed ____________ . ____ _c __________ 46.7 
Olive-green, fissile, argillaceous shale _ ~ __ 72.1 

Analysis of Shale 1 3/4 Miles South of Rising Fawn 
(Sample No. 147; Unit No. i and 3) 

:Moistu.re at 100° C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .64 
Loss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.42 

· L·ime (CaO) . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tr. 
M'ag:n,esia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.25 

· Alumina (A120 3) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 19.37 
Ferri.c p;x:ide (Fe.~Oa) . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 8.40 . '.. > . . - . I 

Titanium dioxide (T'i02) • • • • • • • • • • • • • • • • • • • • • • • • • • • .99 
Silic.a (Si02 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 59.42 

~ 96.49 

feet 

180.3 
118.8 
72.1 

Southern Iron and Steel Com,pany (Map loc'!tion 6 .D) .-The lime-

stone quarries of the Southern Iron and· Steel Company are located one 

mile 'nGrthea!s'hof'R:ising'·Fawri':at tHe'seutliern·'·encl of·a spur of Look­

out Mountain. The lower quarry exte,nds from the base .of the moun._ 

tain to a height of about 53 feet. . This quarry w2:s ·long ago abandoned 

on account of the great quantity of chert contained in the limesto:ne. 

'I'he limestone in the upper quarry is exposed over a vertical height of 

about 120 :feet. 

The section made at this point begins at the top and on the point 

of the mountain. The sandstone and conglomerate of the Lookotlt 

formation is Vl!'ell exposed at the top of the mountain, while the shales 

of the same formation are largely concealed by the float from the over­

lying sandstone. ·Below the Lookout formation the shales and lime­

stones of the Bangor formation are exposed and extend to the bottom 

of the mountain. The limestones are grayish blue and dark blue, 

heavy beddesl and massive, and contain $Ome argillaceous and cherty 

beds. The strike and dip at the top of the upper quarry were found 
to be N. 55° E. and 10° NW., respectively. 

The section from the top to the 'bottom of the mountain is as 

follows: 
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Section .at the Quarries of the Southern Iron and Steel Company 

Sample 
No. 

148 
149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

Unit 
No. 

Description of Units 

38 Sandstone and Conglomerate __________ _ 
37 Shale concealed largely by thin cover-

ing of residual soiL ________________ _ 

36 Argillaceous lime"'tones with some beds 
of bluish-gray, high-calcium limestone 

35 Blue limestone _____________________ _ 

34 Blue lime"'tone, some chert at the bot-
tom ______________________________ _ 

33 Limestone, argillaceous at the bottom __ _ 
32 Concealed cherty limestone ___________ _ 
31 · Somewhat argillaceous and impure 

limestone _________________________ _ 

30 Heavy-bedded, grayish-blue lime­
stone containing some crinoidallime­
stone and breaking with an uneven 
fracture; one foot of earthy blue 
limestone 6 feet below the top _______ _ 

29 Argillaceous, fine-grained, blue lime-
stone ____________________________ _ 

28 Bluish-gray, heavy-bedded, fine-grained 
limestone _________________________ _ 

27 Dark-blue, fine-grained, heavy..:bedded 
and m8,ssive limestone ______________ _ 

26 Dark-blue, heavy-bedded limestone 
somewhat oolitic, being the topmost 
ledge quarried in-the extreme north-
east end of the quarry _____________ _ 

25 Impure limestone containing brachi-
apods, Spirijer, sp. etc., and layers of 
hard argillaceous grayish-blue lime-
stone ____________________________ _ 

24 Heavy-bedded and massive grayish­
blue limestone containing corals and 
brachiapods _______________________ _ 

23 Grayish-blue, heavy-bedded limestone 
· one foot of earthy limestone at the top __ 

22 Semi-crystalline, heavy-bedded, gray, 
limestone; the lower portion some­
what oolitic and the whole unit con­
taining layers and lenses of clayey 
impurities ________________________ _ 

21 Grayish-blue to dark-blue, heavy-

Total 
Thickness Thickness 

feet feet 

49 

316 

75 
35 

90 
100 

10 

60 

11 

2.7 

3.5 

9.6 

8 

.7 

14.1 

4 

3.8 

955.2 

906.2 

590.2 
515.2 

480.2 
390.2 
290.2 

280.2 

220.2 

209.2 

206.5 

203 

193.4 

185.4 

184.7 

170.6 

166.6 
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Section at the Quar!ies of the Southern Iron and Steel Co.-Continued 

Total 
Sample 

No. 
Unit 
No. 

Description of Units Thickness Thickness 
feet feet 

------~---r----------------------------·1--------l--------

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 
7 

6 

bedded and massive, often crinoidal, 
limestone; some layers of flint a foot 
a.bove the bottom of the unit ___ . _ . __ _ 

Grayish-blue, massive semi-crysbal.l.iile 
limestone with some chert near the 
bottom ___________________________ _ 

Heavy-bedded argillaceous limestone 
with a greenish cast ________________ _ 

Fine-grained dark grayish-blue, heavy­
bedded and massive limestone __ . _ 

Grayish-blue, largelY. crystaJJi:tle, 
heavy-:bedded and massive limestone 
containing considerable amount of 
chert in·the upper two !eet ___ . _____ _ 

Green shale containing a great abun.:. ' - - -dance of. chert scaJttered throughout 
the lower four feet; not sampled _____ _ 

Grayish-blue, _he11vy..:b-edded and mas­
siv€nrrnestone:__ __ --------------- _._-­

Fine-grained, grayish blue, heavy-
b~d€1~4~PA ?;~~~iYE)Jitiie~tql;le~_;.- __ _ 

Fine.:grained, grayish-blue, heavy-
bedded a;o.d mass~-ye li:rriesto_ne.,. ______ _ 

Fine-gra:lned~ bluish-gray, heavy­
bedded and rnassfve limestone filled 
with chert; not sampled ___ ----------

Massive, somewhat fine-grained, dark 
grayish-blue limestone _____________ _ 

Bluish-gray, somewhat fine-grained 
limestone _____________ ~ __________ _ 

Cherty limestone from quarry level 
of upper quarry to top ofquarry be-
low; notsarnpled _______ ------------

Cherty lim~stone; not sampled ________ _ 
Dark grayish-blue, fine-grained lime­

stone with some layers of crinoid 
sterns ____________________________ _ 

Heavy-bedded, fine-grained gray lime­
stone with a conchoidal fracture 
and weathering much like a lithogra-
phic stone ________________________ _ 

Heavy-bedded, light grayish-blue, fine­
grained limestone becoming thin-
bedded near the top _______________ _ 

10.8 

5 

6 

7 

4 

8.4 

7.6 

16.8 

4.7 

5.5 

9 

4.8 

20 
17 

4 

3.7 

6.8 

162.8 

152 

147 

141 

134 

130 

121.6 

114.0 

97.2 

92.5 

87 

78 

73.2 
53.2 

36.2 

32.2 

28.5 
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Sect-ion at the Quarries of the Southem hon and Steel Co.-Contimted 

Sample Unit 
No. No. 

4 

171 3 

172 2 

Description of Units 

Fine-grained gray and grayish-blue, 
massive and heavy-bedded limestone 
the lower portion being thin-bedded 
and the whole unit containing chert; 
not sampled ______________________ _ 

Dark-blue to grayish-blue, fine-grained 
massive limestone _________________ _ 

Fine-grained, gray, massive limestone, 
breaking with a smooth somewhat 
conchoidal fracture_ ---------------­

Dark-blue, semi-crystalline limestone; 
no sample taken ___________________ _ 

· Total 
Thickness / Thickness 

feet feet 

7.1 I 21.7 
I 

6.6 

I 
14.6 

7 
I 

8 

I 
1 I 1 

The following analyses show the chemical composition of the ,indi­

vidual units described in the above section : 

Anal'}'Ses of Limestone, Sou.the1'n Iron and Steel Company's Quarries 

I 
Sample Unit Clay Loss on 

No. No. CaO MgO Fe203 so3 P205 Si02 · bases ignition Total 
----

54.281 148 35 . 50 .28 ------ ------ 1.051 .42 43.47 100.00 
149 34 53.981 

401 
. 321_----- ------ . 911 .371 44.02 100.00 

150 33 53.46 .72 . 50------ 1. 57 .50 43.25 100.00 
151 31 53.08 .82 . 60------ 2.17[ 1. 32 42.o1 I 100.00 
152 30 51.58 1.10 .82 ------ ------ 3. 721 .92 41.86 100.00 
153 29 37.98 3.08 4.86 ------ ------ 14.88 3.19 36.01 100.00 
154 28 51.50 .40 1.22 ------ ------ 4.501 . 98 41.40 100.00 
155 26 53.46 .46 .64 ------ ------ 2.33 . 41 42.70 100.00 
156 25 51.60 .67 .84 ------ ------ 4.27 .95 41.67 100.00 
157 24 53.06 1. 00 .66 ------ ------ 1. 70 . 73 42.85 100.00 
158 23 54.30 .22 .30 ------ ------ 1. 77 .43 42.98 100.00 
159 22 53.84 •. 40 .32 ------ ------ '1.55 .45 43.44 100.00 
160 21 53.70 .72 .58 ------ ------ 1.20 .40 43.40 100.00 
161 20 54.04 .30 .82 ------ ------ L46 .37 43.01 100.00 
162 19 46.92 .28 2.32 ------ ------ 10.01 1. 77 38.70 100.00 
163 18 52.90 .24 .92 .00 . 01 3.001 1. 21 41.72 100.00 
164 17 52.46 .54 1. 00 .00 tr. 3.40 1. 20 41.40 100.00 
165 15 52.901 . 52 . 46 . 00/ tr . 

2 81 1.12 42.20 100.00 
166 14 53.921 .44 1.40 .001 .01 1.20 .90 42.13 100.00 
167 13 53.32 .321 1. 721 tr. tr. 1.40 .92 42.32 100.00 
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Analyses of Limestone, Southern Iron and Steel Company's 
Quarries-Continued 

Sample Unit Clay Loss on 
No. No. CaO MgO Fe20a SO a P205 Si02 bases ignition Total . 

-
168 11 54.38 .12 .90 .00 tr . 1.20 .64 42.76 100.00 
169 10 53.82 .35 . 24 ------ ------ 1. 70 .50 43.39 100.00 

170 { :} 52.44 .56 .88 ------ 2A8 . 80 42.84 100.00 
' 

171 3 52.88 1.10 .86 ------ ------ 1;80 .58 42.78 100.00 
172 2 33.06 13.90 2.22--~--- ------ 4.22 1. 59 45.01 100.00 

The shales on this property are contained in the Rockwood forma­

tion. It is not always easy to tell at just what stratig-raphic point the 

exposures occur on account of the folding of the rocks and the poor 

exposures. Sorrie heavy-bedd~cl yeii~~ish..:bf~wn s~nd$tones a~e found 

near the base of the formation, together with a number of thin beds of 
limestone interstratified with the shales. 

The following anal~ses show the composition of the Rockwood 

shales in Johnson's Crook: 

Analy~es of Sl~dlesT Souther-n .Jr,o.n .and .$teet Com:pa"n,yjs Prope·rty 

Sample No,______________________ 1731 1742 175~: )' --176. 177 
-1---- -----,-~ -------

Moisture at 100° c ___________ ·____ . 62 . 52 _______________________ _ 
Loss·on ignition__________________ 10. 40 9.16 _______________________ _ 
~:in:l.e(CaO) ______________________ tr. .10 2.00 1.66 1.34 
Magnesia (MgO)_________________ 1. 70 2.00 ________ -------- _______ _ 
Alliniina (.A]20a)_________________ 19.88 20.50 21.63 21.50 22.00 
Fe:tTic oxide (Fe20a) ------~------ 8.74 8.40 6.77 7.50 7.80 
Titanium dioxide (Ti02)---------- .92 ------------------------ -------·-
Silica (Si02) ___ _ _ _ _ _ __ _ __ __ _ ___ __ 55.69 55.42 62. 80 62.40 64.20 

. -. -----------~----1---
97.95 96.10 93.20. 93.0.6 95.34 

:lTaken over 12 feet cif olive green shale exposed oli the north side of the tram 
road between the crusher and Mine No. 2. 

2Taken immediately above' the opening of Mine No. 2, and ·consists of olive 
green .shale. The exposure contains some interbedded sandstones and limestones, 
but th'ese were mot sampled. 

s.satnples Nos. 175, 176 and 177 were faken by :s:. S. Geis\lller, at that time 
mamager -of the Southern Steel Company, in the Chattanooga district. No. 175 
was obtained from the upper shales of Rising Fawn mine No. 1, No-. 176 from 
the middle shale of the ore, and No. 177 from the lower layer of shale in the ore 
bed.- These shales can be used as a mix with limestone in the manufacture of 
Portland cement. 
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Four miles no?'theast of Rising Fawn (Map location 7 D) .-Four 

miles northeast of Rising Fawn along the J ohnsons Crook road on the 

west side ·of Lookout Mountain, the upper heavy-bedded and massive 

brown sandstone of the Lookout formation forms the crest of the 

mountain, beneath which occur brown, red, and green shales with some 

interbedded thin and heavy-bedded sandstones at the base of the forma­

tion. 

The Bangor formation contains some vari-colored shales (Penning­

ton) at the top, beneath which occur grayish-blue, heavey-bedded lime­

stones which are largely concealed by the float from the overlying 

formation. 

The following section begins at the fork of the road at the top of 

the mountain and extends to the bottom of the mountain: 

Section, J ohnsons C1-ook Road, West Side of Lookout JJ,f ounta:in 

No. No. feet 

Total 
Thickness 

feet 
Sample 

1 

Unit 1

1 

Description of Units ·~Thickness 
--------------~-------------j--------1-~-----

178 

179 

7 
6 

.5 
4 

3 

2 
1 

Heavy-bedded brown sandstone________ 7 
Greenish-brown shales; red and green 

a.rgillaceous sha.le at the bottom______ 65 
Argillaceous red and green sh8les _ _ _ _ _ _ _ 60 
Greenish-brown shale with some heavy 

beds of sandstone at the top and 
bottom____________________________ 50 

Argillaceous red and green shale; par-
tially conce~.led______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 60 

Concealed __ --------_________________ 30 
Blue limestone; largely concealed_______ 620 

Bottom of mountain________________ 0 

892 

8-85 
820 

760 

710 
650 
620 

0 

The following analyses show the composition of the shales over­

lying the Bangor limestone: 
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Analyses of Shale) J o~nsons Crook Road) vVest Side Lookout M ou.ntain 

Sample _________________________________________________ _ 
Unit No. _______________ __, ________________________________ -,. 

0 ... J 

Moisture at 100 C.--------------------------------------~ 
L 

. . . , I oss on 1gmtmn _________________________________________ -j 
Soda (~a20).--------------------------------------------~} 
Potash (~20)-------------------------------------------­
Lirue (Ca;O) --------- _----- -- _ ----_------ -------- _- _-- _-- _ _! 
Magnesia (MgO) _________________________________________ _ 

Alumina (Al.i!O s) " - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Ferric oxide (Fe20s) _______________ - __________ - __________ _ 

Titanium dioxide (Ti02) -------------------------- ·-'------
Silica (Si02)------ --- __ --·------ ___ -------------- ________ --

178 179 
6 3 

I .56 : .52 
4.28 ! 5.80 

I 2. 53 , _______ _ 

. 09 ! 1. 60 
1.14: 1.24 

13.33 ' 15.51 
I 

6.05 1 6. 72 

1.00 \' .81 
71.02 ' 65.23 

I 

100.00 i 97.43 

Sitton Gu.lf (Map location 8 D) .-Heavy-'-bedded, grayish-blue 

Bangor limestone is exposed in Sitton Gulf where it extends from the 

base- of the mountain to a vertical height of 525 feet. 

The following analysis shows the compositioii of an average sample 

taken over the entire exposure : 

Analysis of Limestryn'(}) Sitton Gulf 

(Sample No. 180) 
Lime (OaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55.06 

Magn.lil'sia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .05 

Ferric oxide (Fe20 8) •••••••••••••••••••••••••••• : • • .38 
Sulphur trimdde (808 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .00 

Phosphorus pentoxide (P206 ) •••••••••••••••••••••• 

Silic.a (Si02 ) ••••••••••••• ·• • • • • • • • • • • • • • • • • • • • • • • • • .90 

<Jlay bases .·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35 
Loss on .ignition 43.26 

100.00 

Two miles east of T1'enton (Map location 9 D) .-The property of 

G. W. Morrison is located about two miles east of Trenton. The heavy­

bedded, grayish-blue limestones of the Bangor formation are exoposed 

from tpe base <?f the formation at its contact with the Fort Payne chert 

for a vertical height of 580 feet. 
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Section} Top to Bottom} Two Miles East of Trenton 

I I 
I I 

Description of Units 
Total 

Thickness Thickness 
feet feet 

Sample j Unit I 
No. j No. 

. 181 . 4 ~-------------------------------I--------I--------­
Fine-grained, dark-blue limestone, 

1 in places earthy and crinoidaL _ _ _ _ _ _ _ 150 580 
182 3 Dark-blue, heavy-bedded, high-cal-

183 2 

1 

cium limestone ____________________ _ 

Dark-blue, fine-grained, crinoidal 
limestone; some quartz excretions 
are found 90 feet below the top of 
the unit_ ________________________ _ 

Heavy-badded, dark-blue and gray 
cherty limestone __________________ ·-

Fort Payne chErt--------------------

100 430 

130 330 

200 200 

The following analyses show the composition of the units described 

above: 

Analyses of Limestone Two Miles East of Trenton · 

Sample No.______________________________________ 181 
Unit No._________________________________________ 4 

182.,. 

3fi 
183 
2 

Lime (CaO) ------------------------------------- 52.80 54.44 53.22 
Magnesia (MgO) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . 30 . 20 1. 12 

Ferric oxide (FezOs) ------------------------------ 1.14 .16 .48 

Sulphur trioxide (SOs) ----------------------------1 tr. I .00 i--------
Phosphorus pentoxide (PzOs)---------------------- tr. tr. 

1 
_______ _ 

Silica (SiOz ) ______ _.___________ _ __ _ _______ __ __ _ ____ 2. 01 1. 02 2. 15 

Clay bases_..:·---------------------~--------------- 1.04 .43 .60 
Loss on ignition__________________________________ 42.71 

1 

43.75 43.43 

l--10_0_. 0-0-1100.00 100.00 

Two and one-half miles soz.tthwest of Trenton (Map location 10 

D.)--Two and one-half miles southwest of Trenton along the Higdon­

Trenton public road on the east side of Sand Mountain the upper mas­

sive limestone of the Lookout formation is well exposed, while the 

underlying shales and sandstones of the same formation are largely 

concealed. The Bangor limestone is occasionally exposed, some beds 

being argillac~ous, others dolomitic and still others high-calcium. 
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The section from the top to the bottotn of the mountain is as fol­

lows: 
Section 2 1/2 Miles Southwest of Trenton 

Total 
Sample Unit Thickness Thickness 

No. No. Description of Units feet feet 

7 Sandstone ___________________________ 100 618 
6 Sandstones and shales interbedded; 

largely concealed ___________________ 210 518 
184 5 Blue limestone; largely concealed _______ 40 308 
185 4 Bluelilnestone _______________________ 10 268 

3 Cherty limestone _____________________ 8 258 
186 2 Blue l~mestone _______________________ 200 250 

1 Blue lilnestone; largely concealed _______ 50 50 
Level of valley road ___________________ 0 0 

... ··.: ... ·, ~ , 

The following analyses show the composition of the beds described 

in tlie above· section: 

AnaJyses of Limestone 2 1/2 Miles Southwest of Trenton 

Sample,,;No:_- -·- -·- ,-'- --" ~-- _____ . __ --" .. _____ ~ ___ -~ __ J84 185 . 186 
Unit No. ___________ --- ___ ------- ___________ -~-- __ 5 4 2 
-----.----------------------~---------r-----~r~--~~-------

49.52 53.60 45.92 
.62 .60 1.16 

Lime (OaO) _____________________________________ _ 
Magnesia (MgO) _______ -----~ ____________________ _ 

Fer;ric oJd,de (Fe203) ------------------------------ 1. 82 .64 2.98 
Silica (Si02) ----- ______ - __ - - _____________________ _ 3.64 1. 74 7.75 
Clay bases ______________________________________ _ .73 .55 3.21 
Loss on igriition. _________________________ ~ ____ :. __ 43.67 42.87 38.98 

100.00 100. oo l1oo. oo 

Two and one-half miles north'lt~est of New Engla1~d (Mfl;,p location 

11 D) .-Two and one-half miles northwest of New England along the 

Slago Cove road portions of ~he Bangor limestone and the Lookout 

formation are exposed. Interbedded, high-calcium and magnesian 

limestones of the Bangor for111ation extend fro.m the base of the 

mountain to a height of 170 feet. Chert is found throughout many 

beds of the fimestone and the abundance of this impurity will probably 
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prevent the economic development of the limestone at this point. 

Shales of the Bangor and the Lookout formations overlie the limestone. 

Analyses of Limestone and Shale 2 1/2 Miles Northwest of New 

England 

Sample No. _______________ --- _______ ---_- ______________ --/__!_~~~- J 882 

Moisture rt 100° C_- --------- __ - __ -- ----------- _________ _!__ _ ___ __ 67. 
Loss on ignition _____________________ ----_________________ 42.61 7. 21 

Lime (Ca0)'_ --~ ___ ----------- __ --- __ - ----- _ --- __ --- __ _ __ _ 53.86 tr .. 
Magnesia (MgO) __________ ------- ________ --- _ _ _ _ __ ___ _ ___ _ · .12 1. 00 

Alumina (AbOsJ ----------------------------------------- _______ 17.82 
Ferric oxide (Fe20s) ------------- _ -------- __ - _- _ __ _ _ _ _ __ _ _ _ _ _ _ _ _ _ 7. 39 
Silica (Si02)-------- --- ____ ---- _____ ---- _ _ _ _ _ __ ____ _ _ _ _ ___ 2. 11 62.87 
Sulphur trioxide (SOs) ---------------.,--------------------- .62 _______ _ 
Phosphorus pentoxide (PzOs) ____________________________ :._ tr. _______ _ 

Titanium dioxide (TiOz) ---------------------------------- ________ .99 
Clay bases _________ - _- ____ - __ - _- ____ - _- __ - _- _ _ _ _ _ _ _ _ _ _ _ _ _ . 68 , _______ _ 

---1---
100. 00\ 97. 95-

Three miles north of New England (Map location 12 D) .-Three 

miles north of New England and on the west side of a spur of Sand 

Mountain the heavy-bedded limestones of the Bangor formation are 

exposed over a vertical height of about 280 feet. Immediately above 

the limestones occur green and yellowish-brown shales which are 

largely exposed over a vertical height of 220 feet. 

Section from Top to Bottom) 3 Miles North of New England 

I , I Total 
Sample I Unit Description of Units f Thickness 1 Thickness 

No. [ No. ! feet feet 

189 i 5 Yellowish-green and brownish-green , 
I shale ______________________________ j 216.7 492.5 

4 Largely concealed; underlain by lime- I 
I 

stone __________ ------------------- -I 59.1 275.8 
190 3 HeayY-bedded, bluish-gray limestone, I 

with some beds of crinoid&llimestone i' 

and clayey beds in the upper portion __ _ 
191 2 HeayY-bedded, grayish-blue limestone; I 

considerable loose chert at the bot- [ 
tom ___________ ------------------- -

1 

78.8 216.7 

98.5 137.9 
192 1 HeayY-bedded, grayish-blue limestone I 

with chert _____ -~------------- ____ -I 
Base of the mountam-----------------1 

----~--~------

39.4 39.4 
0 0 

1Average composition of the limestone. 
2Average composition of the dark brown carbonaceous shale immediately above 

the basal sSJndstone of the Lookout formation. 
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The following analyses show the composition of tne units described 
in the above section: 

I 

Analyses of Limestone and Shale 3 Miles North of New England 

Sample No, ________________ ----- ________ - 189 
Unit No _____ -------,-----_- _____ -_--_--- 5 

190 
3 

191 
2 

192 
1 

Moisture at 100° C_______________________ .31 -------- _______________ _ 
Loss on ignition ________ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7. 06 41. 61 43. 30 43. 04 
Lime. (CaO) ___________________ ---------- _ . 08 52.00 53.20 52.90 
Magnesia (MgO) ________ ------------ __ __ _ . 98 . 88 . 62 . 67 

Alumina (AbOsJ------------------------- 16.24 ------------------------
Ferric oxide (Fe20s) --------------------- • 6.38 1.32 .46 .58 
Silica (Si02) _ _ ___ _ _ _ _ _ _ _ __ _ __ _ _ _ _ _ ___ _ __ _ 65. 17 2. 55 1. 96 1. 90 
Sclphur trioxide (SOs) ----- _______ --- ____ -- __ _ _ _ _ _ __ __ __ __ __ _ _ _ _ __ . 00. 

·Phosphorus pentoxide (P20s) _ _ ___ _ _____ _ _ _ ___ _ _ _ _ _ _ _ __ __ __ __ __ _ _ _ _ tr. 
Titanium dioxide (Ti02) _ _ _ _ _ _ _ _ __ __ _ __ _ _ _ . 92 ________ --~-- __________ _ 

Claybases ----~-------------------------- ________ 1:54 .46 . 91 

97.14 100.00 100.00 100.00 

One and one-half miles northwest of T1'enton (Map location 13 D). 

-At a point 1¥2 miles northwest of TI~enta,n.and along the White Oak 

Gap road the Looimut and Bangot'formations a:re ·well exposed. The 
I 

massive .l>rown sandstone of the Lookout formation forms the crest of 

the mountain, beneath which are the interbedded sandstones and shales 

of the same formation. The Bangor limestones underlie the Lookout 

shales, but· are poorly exposed. A large number of argillaceous and 

dark blue amorphous limestones somewhat high in magnesia are inter­

bedded with the high-calcium stone. There is an extensive overburden 
I 

of sandstone and shale scattered over the mountain side from the top 

to the bottom. The argillaceous beds and those high in magnesia are 

usually concealed. The strike is N. 27 6 E., and the dip 10° SE. The 

section begins at the top of the mountain and extends to the top of the 

Fort Payne chert. 
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Section 1 1/2 Miles Northwest of Trenton 

Sample Unit 
Total 

Thickness Thickness 
No. No. Description of Units feet feet 

10 

9 

8 
7 

Heavy-bedded and massive brown 
sandstone _________________________ _ 

Sandy grayish-brovvn shale with lami-
nae of limonite ____________________ _ 

Coal and shale ______________________ _ 

Shales with interstratified sandstones 
m the upper portion of the unit; 

216 ! 

37.4 
4.9 

743.5 

721.9 
684.5 

largely concealed __________________ _ 315.2 679.6 
6 Blue limestone, almost entirely con-

cealed-------------------~---------
193 5 Dark-blue, fine-grained limestone with 

a two-foot bed of earthy limestone 
near the top _____________________ _ 

194 4 Dark-blue, fine-grained limestone _____ _ 
3 Argillaceous and cherty limestone _____ _ 
2 · Argillaceous limestone; largely con-

19.7 

44.3 
64 
19.7 

364.4 

344.7 
300.4 
236.4 

cealed ____________________________ _ 216.7 216.7 
1 1 1 Fort Payne chert ____________________ _ 

The following analyses show the composition of the units described 

in the above section: 

Analyses of Limestone 1 1/2 Miles North-west of 

I 
. I 

Sample No.- - - ------- -------------------- -- - - ------- --- - -I 
Unit No. ________________________________________________ _ 

Lime (CaO) ______________ ,. ______________________________ _ 
Magnesia (MgO) _________________________________________ _ 
Ferric oxide (Fe203) ____ ----- __ ----- ____________ ---- _____ _ 
Silica (Si02) _____________________________________________ _ 
Clay bases ______________________________________________ _ 

Trenton 

193 194 
5 4 

54.62 
.36 
.40 

52.90 
. 82 
. 90 

1. 80 .861 
.34 .54 

Loss on ignition _________________________________________ _ 43.42 43.04 

100.00 j 100.00 

Two miles west of Rising Fa.wn (Map location 14 D) .-The heavy­

bedded, grayish-blue limestones of the Bangor formation are exposed 

at intervals on the west side of Fox Mountain from its base to a verti­

cal height of 375 feet, two miles west of Rising Fawn. Many beds of 
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this formation are concealed, so that it is impossible to determine from 

a sample anything more than their general physical and chemical char­

acter. 

Section from Top to Bottom) 2 lvfiles West of Rising Fawn 

Total 
Sample Unit Description of Units Thickness Thickness 

No. No. feet feet 

3 Base of h-eavy.bedded sandstone __ ~----- ---------- -----------
2 Concealed ___________________________ 400.9 775.9 

195 1 Bangor limeston.:.; upper beds some-
what argillac 3ous with: some chert; 
lower portion largely concealed _______ 375 375 

Analysis of Limestone 2 Miles West of Rising Fawn 

(SAMPLE NO. 195; UNIT NO. 1) 
Liine ( CruO) . . . . . . . . . • . . . . . . . . • . . . • . . . . . . . . . . • • . • • • 54.44 

Magnesia (MgO) .. .. .. .. .. .. .. . . .. . .. .. .. . .. .. .. .. .12 
Ferric oxide (Fe20 8 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .56 
Silica (Si02 ) · • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1.38 
Clay bases ....................... ; ........ : . . . . . . . .57 
Loss on ignition· .......... · ........................ . 42.93 

100.00· 

P1'octors Bluff (Map location 15 D).-Proctors Bluff is located 

about one mile south of Rising Fawn on the west side of the Rising 

Fawn-Sulphur Springs road about three-fourths mile west of the 

Alabama Great Southern Railroad. The limestones of the Bangor 

formation are exposed over a thickness of about 100 feet. The lower 

portion of the exposure consists of limestones of light-blue to gray 

and dark-blue color and of variable physical character, while the upper 

portion is a more uniform massive, grayish-blue limestone. The 

strata lie practically level at this point. 
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Section from Top to Bottom) Proctors Bluff 

Sample Unit Description of r:nits 
No. No. 

Top of bluff 
196 8 Grayish-blue and dark-blue, hf'avy-

bedded and massive limestone _______ _ 
197 7 Grayish-blue to dark-blue heavy-bedded 

and massive limestone ______________ _ 
198 6 Gray to grayish-blue, heavy-bedded 

199 

200 

201 

amorphous limestone _______________ _ 
5 Fina-grained, dark-blue, heavy-bedded 

4 
3 

2 

1 

and massive limestone, containing 
some scattered chert m the lower 

I hall ______________________________ _ 

Coralline limestone __________________ _ 
Heavy-bedded and mass1ve grayish­

blue somewhat semi· crystalline lime-
stone _____________________________ _ 

Fine-grained, dark-blue, heavy-bedded 
and massive limestone; c.cinoids, 
spirijer sp., and other brachiapods 
are found _________________________ _ 

Dark-blue, fine-grained massive and 
heavy-bedded limestone with some 
crinoids and cup corals _____________ _ 

Base of blufi ________________________ ! 

Total 
Thickness Thickness 

feet feet 

41.6 

40 

5.1 

2 
2.7 

2.2 

3.4 

5.7 
0 

102.7 

61.1 

21.1 

16 
14 

11.3 

9.1 

5.7 
0 

The following analyses show the composition of the units described 

in the above section : 

Analyses of Limestone) P1'octprs Bluff 

Sa~ple No . ..,-------------1 196 / 197 I 198 199 I 200 201 

Umt No. ___ ------:..------ 8 [ __ 7_·1--6--1-3-3,_48,_.52_'6-1,1-_3_8_._42_0_, __ 5_3_. 31_2_ 

Lime (CaO) ______ :_______ 52.181 53.921 52.56 
Magnesia (MgO)_________ 1.02 I .44 .86 7.60 / 6.52/ 1.05 
Ferric oxide (FezOs)_____ _ 1. 181

1 
1.40 . 74 . 82 i 1. 66 · . 34 

Sulphur trioxide (80s) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . 01 . 01 I . 03 . 00 

Phos. pentoxide (Pz05) ___ --------~-------- .02 .01 I .02 .01 
Silica (SiOz)_____________ 1.98 1.20 

1 
3.02 11.51 i 8.71 1.62 

Clay bases______________ .821 42 :i~ I 1.06 3.10 i 4.83 .43 
Lossonignition ___ -: ______ _42.82 ~ 41.73 38.69: 39.83 43.23 

100.00 1100.00 !_1_0_0_. 0-0--1-1-0-0-. 0-0-; 100.00 1100.00 



218 GEOLOGICAL SURVEY OF GEORGIA 

Four miles southwest of Trenton (Map location 16 D) .-Four· 

miles southwest of Trenton and about 1~ miles east of the Geor­

gia-Alabama line the Bangor limestone is well exposed. The massive 

sandstone of the Lookout formation forms the crest of the mountain, 

beneath which ·occurs the thin-bedded sandstones and shales of the 

same formation. The Bangor limestones are exposed for a vertical 

height of 330' feet. The upper portion of the formation contains many 

beds of argillaceous impure limestones, while the lower portion is a 

high-calcium stone. 

Section from Top to Bottom) 4 ilfiles Southwest of Trenton 

Sample Unit Description of Units · · 
Total 

Thickness Thickness 
No. No. feet feet 

------------~--------~---------------------1-------~--------

202 

203 

6 
5 
4 
3 

2 
1 

Shales _________ -.- ___________________ _ 
Argillac~ouslimestone ________________ _ 
Arenaceqtis brown shales_.:. ___________ _ 
High~calcium limestone, (six feet of 

hard siliceous earthy limest.Jne at 
the bottoiQ.. of this uni~ ,nqt .sampled)..: 

Blue lil:nestone __________________ ""'--- _ 

Occasional exposures of blue lime-
stone _____________________________ _ 

10 
10 

52.2 
228 

30 

330.2 
320.2 

310.2 
258 

30 

The foilowing· analyses show the chemical character of units 2 and 

3 in the above section: 

Analyses of Limestone 4 lv.Iiles Southwest of_ Trenton 

Sample No. _____________________________________________ _ 202 203. 
Unit No._~-----_~""'-------_- ______ -~ _____________________ _ 3 2 

Lime (CaO) _____________________________________________ _ 47.24 53.66 
Magnesia (MgO) ____________ J _________________________ --'-- 3.90 .80 
Ferric oxide (Fe203) -----------------------------------~-- 2.12 .44 
Silica (Si02)----- ----------------- _______________________ _ 1.42 1.20 
Clay- bases _______________________________ ~ ______________ _ 2.66 .44 
Loss on ignition ________________________________________ "' _ 42.66 43.46 

100.00 100.00 
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WALKER COUNTY 

GEOLOGY 

CONNASAUG.A SHALES .AND LIMESTONES 

The shales of this formation are yellowish-green or yellow and 

always argillaceous. The silica-alumina ratio is too low in the shales 

for their use in the manufacture of Portland cement. Limestones are 

interstratified with the shales. The argillaceous character of these 

limestones, together with their occurrence in thin beds, makes them 

unattractive for commercial use. 

KNOX DOLOMITE 

The Knox dolorr;:ite is exposed only in the upper portion of the 

formation and the abundance of chert which is always .present usually 

prevents the quarrying of it for any use, other . than road metal and 

ballast. The high content of magnesia prevents its use in the manu­

facture of Portland cement. 

CHICKAMAUGA fORMATION 

The Chickamauga formation in Taylor Ridge and to the east of 

this ridge consists essentially of vari-colored shales with interbedded 

argillaceous limestones, while to the west of Taylor Ridge the forma­

tion consists essentially of thin bedded, blue, argillaceous limestones 

with many beds of high-calcium stone. The limestones to the· west of 

Taylor Ridge are suitable in many localities for use in the manufac­

ture of Portland cement. These limestones are at present extensively 

quarried for use as a building stone. On account of the general argil­

laceous character of the limestones they are not attractive for the manu­

facture of lime. 

ROCKWOOD fORMATION 

The Rockwood formation in Taylor Ridge and to the east of Tay­

lor Ridge consists of sandstones and interbedded shales. The shales 

are so intimately interstrati:fied with the sandstones that their commer­

cial development for use in the manufacture of Portland cement is not 

possible. The sandstones are not so numerous to the west of Taylor 

Ridge and when they are absent over any considerable stratigraphic 

thickness the shales fulfill all the requirements for use in the manufac-

. ture of cement. 
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FLoYD FoRMATION 

The Floyd formation occupies only a small area in West Armu­

chee Valley. The beds lie almost level and are exposed at only a few 

places. The limestone is a high-calcium stone and can be used locally 

for the burning of lime or for road material; however, the conditions 

affecting development are l~kely to prevent the use of this limestone 

in the manufacture of cement in this county. 

BANGOR FoRMATION 

The Bangor .formation consists of both limestones and shales. The 

shales which lie immediately above the limestones are yellowish-green, 

yellow, and red, and somewhat argillaceous. They vary in thickness 

from a few feet to several hundred feet. 

The limestones of the formation attain their greatest thickness in 

Pigeon Mountain where they are exposed for more than 800 strati­

graphic feet. Where the general conditions which affeCt their devel­

opment are ~atisfactory these liniestones can be won for commercial 

lime, road metal, ballast, concrete, fluxing stone, cement, etc., and the 

highJy crYJstalline beds for ·a building stone; 

D·ESORIP'TION OF INDIVIDUAL -LOOALITI:IDS 

The~ Chickamauga Cement Company (Ma1> location 1 W) .-·The 

plant and quarries of the Chickamauga Cement Company are located 

at ·Rossville, three-fourths mile south of the Georgia-Tennessee line, 

directly on the Central of Georgia Railway. 

In 1900 W. P. D. Moross found at this point several strata- of red 

argillaceous limestone above and beneath which occur. blue and bluish­

gray limestone. When the reddish-brown argillaceous limestone is 

mixed with the blue and bluish-gray limestone in the proper propor­

tions and subsequently burned and ground it results in a Natural 

cement. Mr. Moross interested Uriah Cummings, of New York, in 

this property, who organized the Chickamauga Cement Company in 

1901, incorporating it under the laws of Connecticut with W. P. D. 

Moross, President and Treasurer. 
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FIG. 6.-MAP. SHOWING THE NAT"URAL CEMENT OUTCROP IN THE 

VICINITY OF ROSSVILLE, GA. 

GEOLOGIC RELATIONS 

The calcareous materials used at this point m the manufacture of 

natural cement and hydrated lime occur in the Chickamauga forma­

tion. The calcareous materials are of two kinds : a reddish-brown 

argillaceous limestone, "cement rock," and blue to gray, hard, thin­

bedded limestones containing as much as 10 per cent. of silica, alumina 

and alkalies, with a very low content of iron oxide. 

The Chickamauga formation in this vicinity forms a V -shaped val­

ley with the a:})ex of the "V" pointing southward. It is underlain at 



222 GEOLOGICAL SURVEY OF GEORGIA 

this point by' the Knox dolomite. The reddish-brown argillaceous rock 

is won by underground mining, while the blue and bluish-gray lime­

stone is quarried in open ·pit. The strike is N. 14 o E., and the dip is 

10° SE. 
CONDITIONS .AFFECTING DEVELOPMENT 

The outcrops in the valley are, sQmewhat numerous and extend in 

the gener~l direc~ion of the strike of the rock. Differences in the 

chemical _composition and physical character of the rock cause slight 

variations in the topography of this valley-making formation. The 

exposures above water level seldom reach a height of more than fif­

teen feet so that in any extensive development quarries would. neces­

sarily extend to a considerable depth belqw water level. The forma­

tion :varies in its lithologic ·character across the. bedding, that is, from 

east to west and is more argillaceous to the east of the main stratum 

of "cement rock" and more calcareous to the west of this stratum. In 

order to quarry material of similar lithologic and chemical character 

the development of quarries must be in a northeast and southwest 
- . ' ... 

direction:,' 

The ,overburdep. consists of a thin residual clay soil derived from 

the underlying limestone. The property is made accessible by the 

Central of Georgia Railway and is only .about fifteen miles from the 

coal fields of northwest Georgia. 

The following ~ection froni top to bc>ttoin shows the variations of 

the several beds of stone exposed at the quarries : 

Section Chickamauga Cement Quarries 

Total 
Sample Unit Description of Units Thickness Thickness 

No. No. feet feet 
~ 

18 Earthy, drab-colored, thin-bedded, 
argillaceous limestone _______________ 1.4 57.5 

17 Soft ellowish- reen fire clay ___________ y g .2 56.1 
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Section Chickama.uga Cement Quarries-Continued 

Sample Unit 
No. No. 

203 

204 

204 

204 

205 

16 

15 
14 

13 

12 

11 

10 

9 
8 

7 
6 

5 
4 

3 
2 
1 

Total 
jThickness Thickness 

Description of Units 

Earthy drab-colored limestone grad­
ing into a reddish-brown argillaceous 
limestone _________________________ _ 

Reddish-brown argillaceous limestone 
Reddish-brown argillaceous limestone . 

with seams of interbedded gray to 
green argillaceous rock _____________ _ 

Hard gray limestone containing con­
siderable crystalized calcite. (This 
unit is discarded in cement ·manu­
facture and is not included in the 
sample taken for analysis) __________ _ 

Reddish-brown argillaceous limestone 
with occasional interbeddt>d thin 
la.y-.rs of green argillaceous rock. 
(A thin seam of gray limestone 
forms the base of the "cement 
rock") ___________________________ _I 

Thin-bedded, impure argillaceous 1 

limestone with a bed of fire clay 
about two inches thick _____________ _ 

Brown clay becoming more cJ.lcareous 
towards the top _________________ _ 

Grayish-blue argillaceous limestone __ _ 
Brown to dove colored argillaceous 

limestone _________________________ _ 
Brovv-n calcareous clay ________________ _ 
Drab-colored clay with thin beds of 

drab-coloroad limestone s.t the top· 
and· bottom _______________________ _ 

Brown calcareous clay ________________ _ 
Brown clay with thin drab-colored I 

argillaceous limestone z.t the top ____ -, 
Brown tngillaceous limestone __________ -I 
Green cia y----- - - - - - - - - - - - - - - - - - - - - - -I 
Dark-blue to grayish-blue heavy-bed- I 

ded limestone with many thin beds I 
of limestone interbedded. This unit 
covers the entire str?tigraphic thick- I 
ness of the limestone exposed in the 
quarry. The whole exposure is I 
int~ately veined with secondary j 

ca.lcite _____________________________ ! 

feet feet 

.I 
1 I 
L 8 I 

1.1 

. 5 

2.3 

12.7 

3 
1.2 

1 
2.1 

1.5 
1.3 

1 
2 
3.5 

20 

I 

55.9 
54.9 

53.1 

52.1 

51.6 

49.3 

36.6 
33.6 

32.4 
31.4 

29.3 
27.8 

26.5 
25.5 
2'3. 5 

20 
1Units 12-18 constitute the natural cement bed which is mined on this property. 

r 
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The following analyses show the chemical ce>fuposition of the raw 
materials used in the manufacture of the lime and natural c~nient : 

-
Analyses of Raw Materials, Chickamauga Cement' ComP.._any 

: . . . . Sample No. ______________ 2031 204 205 2062 2073 2084 

Unit No. ________________ 12-16 ;3,5,7 1 

Lime (CaO) _____________ 33,80 25.56 47.98 41.70 42.70' 42.85 
Magnesia (MgO) _________ .45 1.02 1.25. 1.80 1.40 1.41 
Alumina (AbOa) ________ ,_ -------- -------- -------- } _2.53 { 2.43 } 4.17 
Ferric oxide (Fe20a) ----- 4.16 3.10 .96 .33 
Sulphur trioxide (SOa) ___ .03 .00 .00 -------- -------- --------
Phos. pentoxi<le (P20s) __ \ .oi tr. tr. -------- -------- --------
Silica (Si02)---- _- _______ 22.93 30.75 6.52 17.14 18.31 16.~0 
Clay bases __ ------------ 10.43 15.00 2.58 -------- -------- --------
Loss on ignition _________ 28.18 24.57 40.71 36.83' 34.83 34.67 

r 
-. 
100.00 100.00 100.00 100.00 100.00 100.00 

The twenty stratigraphic feet of limestone exposed in the ,quarry 

consisting of unit 1 in the section have been divided by Mr. Moross 

into three parts and are locally known as· the three ledges. ·This has 

been clone f<?r <ron:veni~nce of. knowing the c~emita:l content of any 
portion quarried. 

WINNING AN.D P,R]}P~ATIQN Ol!; . THE RAW MATERIALS 

The limestone is quarried in an open pit, and is drilled and shot 

!rom place. The larger, more massive rock is then broken by means·. 

of sledge hammers into pieces of convenient siie to be. handled by the 

qu<~:rryman. 

The "cement rock" is mined by following the stratum along both 

the dip and the strike down the slope. The 'limestone and "cement. 

rock" are loaded on separate. cars and elevated:; to the kilns by means 

of a 1>ulley along an incline. 

The limestone and "cement rock" are burned in separate kilns. 

There are four upright mixed feed kilns. which have a: daily capacity 

'"Cement 'rock." 
12Bottom ledge of quarry. 
BMiddle ledge of quarry. 
4Upper ledge of quarry. Analyses furnished by W. P. D. Moross. 
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of 125 barrels each. Two kilns are used for burning the "cement rock" 

and two for burning the limestone. 

MANUFACTURE OF· HYDRATED LIME 

The company began the manufacture of hydrated lime in 1906. 

The process of charging the kilns consisted in feeding alternately a 

carload of coal, then a carload of ·limestone. The gray limestone is 

calcined at a high temperature and is then drawn at the bottom of .the 

kiln into wheelbarrows. A portion of water necessary for hydration 

is added and after the lime has been dumped more water is added 

to insure evenness of hydration. It usually takes about three days 

for the excess of lime to thoroughly hydrate; however, it depends 

largely on the weather conditions. The hydrated lime is pulverized 

in a tube mill to an impalpable powder, and then packed in bags for 

shipping. The trade name is "Hydrated Portland Lime." 

Analyses1 of ({Hydrated Portla.nd Lime" 

I I 

Calcium carbonate (CaC03) ----- _____ -- __ - ___ - _ ---------- __ 

1

1 80. 77 
Magnesium carbonate (MgC03) ---------------------------- 4.83 
Alumina (Ab03)---------------------------------------·---

1

} 4 41 I 

Silica (SiO 2) ________ - __ - __ - _- _- __ - __ ~- __ - ___ - _ _ _ _ _ _ _ _ _ _ _ _ _ 6. 32 

II 

81.87 
3.09 

4.44 

6.74 
Ferric oxide (Fe203) --------------------------------------~ · I 

I 96.33 1-96-.-14-

MANUFACTURE OF NATURAL CEMENT 

The reddish-b:r:own argillaceous limestone is burned to a tempera­

ture of 900-1,000 degrees C., so that the carbon dioxide is completely 

expelled· and there is some combination of the argillaceous and calca­

reous materials. The ca:lcined "cement rock" is drawn at the bottom 

of the kiln and mixed with the calcined limestone and hydraulic lime 

as follows: 

2 car loads of calcined "cement rock." 

2 car loads of calcined limestone. 

1 car load of hydrated lime. 

1Analyses by C. M. Clark, Chattanooga, Tenn., supplied by W. P. D. Moross. 
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This mixture is dtitn]?'etl intb a Williams mill and crushed ; then 

passes to a Krupp patent tube mill with a daily capacity of 500 barrels, 

whe-re it is ground to such a fineness that 80 per cent. passes through 

a 100-r:nesh seive. It is then packed into bags or barrels and is ready 

for shipment. The trade name is "Dixie Rock." 

Ana.lysis1 of ({Di.x-ie Rock)) Cement 
Calcium carbonate (GaCOa) . . . . . . . . . . . . . . . . . . . . . . . . . 60.89 

Magnesium carbonate (MgOOs) • . . . . . . . . . . . . . . . . . . . . . 3.35 
Alumina (A120 3 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6.20 
Ferric oxide (F'e20 8 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1.99 · 

Sulphu;r trioxide (S03 ) • • • • • • • • . • • • • • • • • • • • • • • • • • • • • .50 

Silic-a (Si02) ..................... , . . . . . . . . . . . . . . . . 25.89 

98.82 

FINErN'ESS 

Fineness on No. 50 sieve. ·'. . . . . . . . . . . . . . . . . . . . . . . . gg,96% 

" " " 100 '' .......................... 93.g5 

" " " 200 " 
·Time of set 

Initial set 40 ° F. 1 'hr.- 30 min. 
Final set 40° F. 3 to 4 hrs. 

Initial set goo F. 0 hr. 55 min. 
Final set goo F. 1 hr. 30 min. 

g9,51 
Ten·sile strength2 

Age· 
24 hrs. 
7 days. 

2g days. 

Neat 
97 lbs. 

1go lbs. 
327 lbs. 

Trauth and Cotnpany' s quar1'ies (Map location 2 W) .-The lime­

stone quarries of Trouth and Company are located one-half mile south­

east of Chickamauga station on the. Central of Georgia Railway. The 

limestone is a part of the· Chickamauga formation. It is both thin and 

heavy-bedded, which greatly facilitates procuring the stone of variable 

siz~s for building purposes. The stone varies in color from a gray to 

dark blue and is fine-grained and crypto-crystalline throughout. It is 

quarried for btii'lcling purposes only, and is used largely in the vicinity 

of Chattanooga for foundations, curbing, etc. Unit No. 3 in the fol­

lowing section has been used for fluxing purposes. A number of small 

quarries have been opened on the property. The strike is N. 15 o E., 
and the dip is 8° SE. 

1Analysis furnished by w. P. D. Moross. 
2By Adam Wirth, chemist, City of New Orleans Testing Laboratory. 





APPALACHIAN VALLET AND CUMBERLAND PLATEAU AREAS 221 

The following section was made in Quarry No. 1, known as the 

old quarry, to which runs switch No. 3 of the Central of Georgia 

Railway: 

Section from Top to Bottom, Quarry No.1, Trauth and Company 

Quarries 
I 

I Thicknees 
I Total 

Sample Unit Description of Units Thickness 
No. No. feet feet 

--
5 Somewhat argillaceous badly weather-

ed limestone, having the appearance 
I 

I 
of most of the exposed limestone of 
the Chickamauga; thin-bedded and 

I somewhat earthy ___________________ 6 34.8 
209 4 Gray, somewhat heavy-bedded, fine-

grained limestone ___________________ 1.6 28.8 
210 3 Dark-blue, fine-grained, somewhat 

heavy-bedded limestone; (has been 
used for fluxing) ____________________ 6.5 27.2 

211 2 Gray, fine-grained heavy-bedded ar-
gillaceous limestone becoming im-
pure towards the bottom, attaining 
a shaly character and greenish color_ __ 5.1 20.7 

212 1 Fine-grained gray to grayish-blue, 
heavy-bedded limestone ____________ 15.6 15.6 

--

The following analyses show the composition of the individual beds 

described in the above section : 

Analyses of Limestone, Quarry N a. 1, T1'outh and Company 
I 

. I 
Sample No. _____________________ · _______ --~ 
Unit No. _______________________________ _ 

209 
4 

210 
3 

211 
2 

212 
1 

----------------------------·I-------1------I------~------
Lime (CaO) ______________________________ 52.38 51.60 42.56 50.86 
Magnesia(MgO) _________________________ 1.32 .72 4.JO .90 

Ferricoxide(Fe20s)--------------------- .56 .88 1.74 .80 
Sulphur trioxide (S02) ------------------------------------ .02~--------
Phosphorus pentoxide (P20.5 ) -------------- ________ ________ tr. _______ _ 

Silica (Si02)-----------------------------I 1.88 4.28 9.40 I 2.58 
Claybases ______________________________ _l 1.32[ 1.40 4.10 I 1.44 
Loss on ignition ________________________ __! 42.54 l 41.12 38.08. 43.42 

! !----1----~------
100.00 i 100. _00 : 100.00 i 1_9_2- QQ_ 
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Catlett Gap road (Map location 3 W) .-The limestones of the 
' Chickamauga formation are exposed at a point several hundred feet east 

of Dlry Creek, about 3 miles northwest of Lafayette. The lower por­

tion of the formation consists essentially of thin-bedded argillaceous 

limestone. These beds were not sampled on account of their variable 

character~ The upper 129 feet of the limestone, covering a horizontal 

d~stance of 3QO feet along the road, is made up of thin-bedded, blue, 

fine-grained, high-calcium stone. The section from top to bottom is 

as follows: 
Section) Catlett Gap Road 

Total 
Sample Unit Description of Units Thickness Thickness 

No. No. feet feet 
. 

{ 
8 Blue to dark-blue, fine-grained lime-

21~ stone--~-~-------------~~--~------- 108 32304 
7 Dark grayish:..blue to dark-blue lime-

stone ______ ~ _ . __ ~ ______ .- ~ ___________ 21.6 21504 
6 Largely concealed·; and occasional out-

. crop of argillaceous blue limestone _____ 7603 19303 
5 Concealed_~- _____ --~ ____ '"' ___________ 2305 1170 5 
4 Thin-bedd~d a;rgi,llt=Lcepus blue, .gray, 

, and pink Iimesi&ne, varying greatly 
in lithologic character, some chert _____ 47 ~4 

3 Concealed ___________________________ 1808 47 . 2 Light bluish-gray limestone ____________ 4o7 2802 
1 · Concealed ___________________________ 2305 2305 

Knox dolomite (Horizontal distance 
from unit to the intersection of Catlett 
Gap and Dry Creek roads 800 feet) ___ 0 o' 

The following analysis shows the chemical character of units 7 

and 8: 
Analysis of Limestone) Catlett Gap Road 

(Sample No. 213) 
Lime (CaO) o o o ••• o o o o o ••••• 0. o. o o. o o o o o o •••• 0 0 0 0.. 52.04 
Magnesia (MgO) o . o o o • o ••. o o o o •.• 0 0 0 o o •• o : 0 •••• 0 • 0 .30 
Ferric oxide (Fe20 8) o o o 0 o o o o o 0 o ......• o . o • ' •• 0 •• o 0 . o .50 
Si1i0a (Si02 ) ••• o 0 .. 0 o o .••. o o o ..... o ....•• o •• o o •• o • 5.63 
Loss on ignition ..... o ••. 0 • 0 o 0 0 .• o ... 0 0 . 0 . o 0 ..• 0 • 0 • 41.53 

100.00 
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M cLarnorc Cove (Map location 4 W) .-The limestones of the 

Chickamauga formation are exposed over a stratigraphic thickness of 

about 50 feet at a point 3:Y2 miles south of Cedar Grove post office on 

the east side of the :Public road. The limestones are thin-bedded, 

grayish-blue to dark-blue in color and usually much weathered on the 

exposed surfaces. The limestone carries clayey impurities which are 

very pronounced on the weathered rock. Bryozoa) brachiapods) gas­

tropods and other fossils are numerous. 

The following analysis shows the composition of the limestone at 

this point: 

Analysis of .Limestone from McLamore Cove 

(Sample No. 214) 

Lime (CaO) ...................................... . 
Magnesia (MgO) ................................. . 
Ferric oxi,de (Fe20s) .............................. . 
Silica ( Si02 ) •••••••••••••••••••••••••••••••••••••• 

Clay bases ....................................... . 
Loss on ignition 

49.50 

.50 

.48 
6.91 
3.09 

39.52 

100.00 

Horine Development Company (Map location 5 \V) .-The prop­

erty of the Horine Development Company consists of about 6,000 acres 

of valley and mountain land located about 25 miles south of Chatta­

nooga, directly on the Tennessee, Alabama and Georgia Railroad and 

within two miles of the Central of Georgia Railway. 

GEOLOGIC RELATIONS 

The limestones on this property extend for more than a mile in 

length. They form a mountain with an average height of about 500 

feet; however, near the southern end of the property, the limestones 

extend from the base of the mountain to a height of 800 feet. The 

limestone is the Bangor of upper Mississippian (lower Carboniferous) 

age. The sandstones of the Lookout formation cap the mountain im­

mediately south of this property. 

The mountain is a gentle syncline and the rocks lie almost horizon­

tal along the east side of the mountain. 
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The following section shows the physical character of the lime­

stbne over the entire- exposure·: 

Section
1 

Horine Development Company} Pigeon,_ Mountain 

Sample Unit 
No. No. 

215 

216 
217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

15 

14 
13 

12 

11 

10 

9 

8 

7 

6 

4' 

3 

2 

1 

Deecr-iption of Units 

Bluish-gray, light and dark-blu~, heavy 
bedded and massive limestone; the 
upper beds oolitic __ ---------------­

Same as above_---------------'------­
Oolitic and coarsely cry'stalline, heavy-

bedded gray limeS't?one _____________ _ 
Largely co,ncealed; 2Meetabove the base 
- considerable chert _____________ ~~ __ _ 
Gr~.y, heavy-bedded semi-crystalline 

limestone _________________________ _ 

Semi-crystalline gray and grayish-blue 
heavy-bedded limestone; apex Blue 
Bird gap ________________ - ~ _____ ~ ~ _ 

Grayish-blue to gray somewhat crys­
talline heavy-bedded limestone; 
loose nodUles of chert scattered over 
surface ___________________________ _ 

Heavy~hedded gray to grayish-blue 
semi-:crystalliri.e limestone; in places 
crin.oidaL ___ _: ____________________ ,--

C";ritioidi:tl grafisli.::lJlue · · hEiavyi..fiedued• · 
limestone; largely crystalLine with 
some oolitic limestone at the b9se __ _ 

Largely concealed; argillaceous liine­
stone with some· interbedded< aren­
aceous shale; Bryozoa and brach-
iapods in abundance ___________ · __ _ 

Gray heavy-beddecL massive limestone, 
often oolitic_----------------------­

Semi..:crystalline gra,y and grayish-blue 
limestone _________________________ _ 

Almost entirely concealed, with some 
argillaceous limestone; chert on the 
surface __________________ ~_H ______ _ 

Dark:blue, heavy-bedded limestone 
with some crinoidal limestone ____ _ 

Gray to grayish-blue fine-grained heavy 
bedded limestone; some chert at the 
base---------------------------~--

Base of the limestone ________________ _ 

Tota,l 
Thickness Thickness 

feet feet 

100 
20 

100 

50 

30 

30 

40 

20 

50 

90 

40 

90· 

40· 

20 

50 
0 

770 
670 

650 

550 

500 

470 

440 

400 

380 

330 

240 

200 

110 

70 

50 
0 
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The following analyses show the chemical character of the individ­

ual units described in the above section: 

Analysis of Limestone) Horine Development Company's Prope1't}' 
-

MgO ~.,o, I so, ~I Sample Unit Cle.y Loss on 
No. No. CaO P,O, , bases! ignition Total 

I . ;oj tr. 215 15 53.44 .201 .02 2.00______ 43.64 100.00 
216 14 52.30 .25 1. 041 . 04 .01 1.58 ------ 44. 78 100.00 
217 13 54.78 .42 .44 .00 .01 1.20 .581 42.57 100.00 
218 11 52.18 2.60 . 78 tr. . 01 1. 04 1. 001 42.39 100.00 
219 10 53.64 .081 .18 .00 .01 1.101 .401 44.59 100.00 
220 9 53.50 .10 .28 tr . tr. 1.26i . 50' 44:36 100.00 
221 8 55.04 . 12, .14 .00 tr. .361 . 50 43.84 100.00 
222 7 54.84 .101 .44 .00 tr. .90: .46 43.26 100.00 
223 5 54.421 .50, .24 .00 tr. . 881 .62 43.34 100.00 

I 2. 561 224 4 52.761 .401 .32 .01 .02 . 78 43.15 100.00 
225 3 29.60 2.001 4.54 .02 .03 29.441 6.28 28.11 100.00 
226 2 52.721 1.221 1. 02 tr. .02 2.481 1. 24 41.30 100.00 
2271 1 I 

It will be observed in the above section that the stratigraphic units 

are large. It was recognized, of course, that 1t is absolutely necessary 

to confine the thickness over w_hich the sample is taken to a few feet 

when the lithology of the limestone is variable. It was not deemed 

necessary at this point, because a study of the relation of lithology 

and chemical composition had already been made. The magnesian 

beds which ·are found in some localities in this formation could always 

be told by their conchoidal fracture and fine-grained amorphous char­

acter. The formation was divided into separate units whenever there 

was any noticeable change in the physical character of the limestone 

and the samples which correspond to these units were carefully taken 

from each foot of the rock exposed. The limestone is so uniform 

from the top to the bottom of the exposure tha't it is almo~;t impossible 

to differentiate the beds except by their contained fossils, grade of 

crystallinity, and oolitic character. 

CHEMICAL INTERPRETATION 

Twelve of the thirteen samples show a very high content of lime, 

(CaO) averaging 53.56 per cent.; the magnesia (MgO) content is very 

1 Analysis misplaced. 
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low in all of the samples, being usually less than 1 per cent. ; the ferric 

oxide (Fe20 1J is less than 1 per cent. in ten of the samples; silica 

( Si02 ) is. usually less than 1.5 per cent. ; sulphur trioxide ( 803 ) and 

phosphorus pentoxide ( P 2 0 5 ) are present in such small quantities that 

they do not. need to be considered. 

CONDITIONS AFFECTING DEVELOPMENT 

The limestones on this property extend for more , than a mile in a 

northeast and southwest direction, being largely exposed from the base 

to the top of the mountain. There is no overburden except residual 

soil. The .mountain has been terraced somewhat by erosion and the 

limestone is well exposed between these semi-level terraces paralleling 

its greatest length! which greatly facilitates the quarrying of the stone. 

Any number of qUarries can be lotated on the mountain and worked 

parallel to its length as well as at right angles to this direction. 

The shale on the Horine Development Company's property is de­

scribed below in the section across Shinbone Ridge ; the shale occurs 

in great quantity and is well suited for the martu'facture of Portland 
cement; 

Siilnbo.ne Ridge' (Map location ·€) W)..-·.·A settiori was tnade along 

the Blue B,ird Gap road. The Rockwoc>d formation at this point is 
·made rtp of yellowish and cilive.::green -~:m~riaceous sHa-f~s and thin-bed­

ded sandstones. The sandstones are abundant in the upp~r portion -of 

the formation while they ate almost entirely absent in the lower portion. 

The object of this ~ection is to show primarily the physical an'd chemi­

cal character of the whole exposure in order to ascertain just what 

portions rrtight become available for use in the manufacture of Port­
land cement. 

On acc?unt of the complex folding of the rocks it was thought ad­

visable to present the horizontal extent of each unit and its equivalent 
stratigraphic thickness. 

. i 
The section begins at the intersection of a s·pur track from the 

Alabama, Ten,nessee and Georgia Railroad and the Blue· Bird Gap pub­

lic road and geologically at the contact of the Devonian black shale 
and the Rockwood formation. 
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Section on Shinbone Ridge 
--------,----~-------- --------.---------.--------

Sample Unit 
No. No. 

228 

229 

230 

231 

20 
19 

18 

17 
16 
15 
14 
13 

12 

11 
10 

9 
8 

7 

6 
5 

4 

3 
2 

1 

))escription of Units 

Concealed __________________________ _ 

Olive-green shales with many beds of 
green and some soft brown sand-
stone _____________________________ _ 

Yellowish-green and red argillaceous 
shales with some thin bedded sand­
stones; light-brown fossiliferous sand 
stone at thE> bottom; pentamerous sp. 
abunda.nt ______ ~ __________________ _ 

Concealed __________________________ _ 
Shales, largely concealed ______________ _ 
Brown sandstone and arenaceous shale __ 
Shallow syncline of sandstone _________ _ 
Yellowish-green shal~s, larg'--'ly con-

cealed ____________________________ _ 

Olive-green and yellowish-green shale 
with som,e arenaceous splintery 
shale _____________________________ _ 

Concealed __________________________ _ 
Shales, largely concealed _____________ _ 
Olive-green and yellowish green shale __ _ 
Yellowish-green shale with some flaggy 

sandstones. Iron ore bed 16 inches 
thick at top ....... ___________________ _ 

Y ellowish-grE>en shales with some flaggy 
sandstones ______________________ _ 

Concealed __________________________ _ 

Yellowish- green shale and thin bedded 
:flaggy sandstone. Shale somewhat 
red and brown on the weathered sur--
face ______________________________ _ 

Yellowish-green fissile som_,what aren-
:?ceous shale _________________ ------

Conce~ed __________________________ _ 

Arenaceou.5 yellowish-green and olive-
green shale _______________________ _ 

Y dlowish-green and olive -green :?ren­
aceous somewhat hackly shale ---I 

Rockwood-Chickamauga contact ______ _ 

Horizontal 

• 

distance Thickness 
feet feet 

400 

70 

170 
370 
40 
40 
60 

300 

200 
210 
80 

125 

50 

70 
230 

70 

100 
250 

50 

100 

30.&. 

43.8 
115.4 
12.7 
10.9 
3.5 

7.9 

91.2 
147.8 
47.2 
70.2 

49.3 

56.7 
179.9 

68.2 

72 
93.5 

39.3 

97.8 
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The following analyses show the chemical character of the beds 

sampled in the above section : 

. Analyses of Shale from Shinbone Ridge . 
Sample No. ______________________________ 228 229 230 I 231 
Unit No. ___ ----------- __________________ 12 9 4 1 
-
Moisture at 100° C ___ ------------ ________ .62 .71 .42 .47 
Loss on ignition _______________________ .,_ __ 7.40 6.41 5.05 7.20 
Lime (OaO) ______ ---------- __________ - _-- tr. tr. tr. tr. 
Magnesia (MgO) __ - - _ - _________________ - - .6'5 1.13 .91 1.37 
Alumina (Al20a)-- ----------------------- 20.59 23.00 17.95 18.82 
Ferric oxide (Fe203) ---------- ~----------- 8.74 8.06 7.39 8.40 
Titanium dioxide (Ti02) --'-~-----------:_ __ .93 .90 1. 08 .68 

/ 

Silica (Si02)----------------------------- 56.80 58.53 64.48 60.17 

- 95.73 98.74 97.28 97.11 

West side of Pigeon 1\1 ountain (Map location 7 W) .-The Chatta­

nooga and Rockwood shales are well exposed on the west side of Pig­

eon Mountain. The section described below begins at a point 255 feet 

above the intersection of the tram ore road and the Blue Bir:d Gap 

trail. The Chattanooga black shales 'have a thickness of 15 feet. The 

shales of the Rockwood formation contain many interstratified sand­

stones. The section begihs at the top of the Devonian black shale 

and from top to bottom is as follows : 

Section West Side Pigeon JJ1 ountain 
• ·--

Total 
Sample Unit Description of Units Thickness Thickness 

No. No. feet feet 

232 7 Chattanooga black shales ______________ 15 255 
6 Rockwood shaL s; concealed ___________ 60 240 
5 Olive-green hackly arenaceous shale 

with ma.ny sandy layers. Halysites 
sp. occurs B.bout 15 feet below the top 
of this unit ________ --------------· 25 180 

233 4 Olive-green 9,nd yellowish-green some-
what hackly arenaceous shale _________ 15 155 

3 Thin-bedded gray and brown sandstones . 
and interbedded hackly and fissile 
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Section West Side Pigeon Mountain-Continued 

I Total I 

Sample Unit Description of Units I Thickness Thickness 
No. No. feet feet 

olive-green shales. About 10 feet 

I 

below the top of this unit the sand-
stones are heavy-bedded ____________ 30 140 

234 2 Olive-green, fissile shales practically 
free from sandstone _________________ 80 110 

1 Yellowish-green, interbedded shales 
and sandstones. At the bottom of 
this unit occurs heavy-bedded brown 
sandstones above which there is a 
bed of red ore; at the top of the unit 
there is a thin bed of red ore _________ 30 30 

Intersection of Blue Bird Gap road. 
The section ends with the base of 
the Rockwood formation; however, I 
the contact of the Rockwood and 
the underlying Chickamauga lime-
stone is some distance to the west, 
due to the gtlntle dip of the rocks ____ 

The following anal)rses show the chemical character of the units 

described in the above section : 

Analyses of Shale, [,Vest Side of Pigeon Mountain 

Sample No. ___________________________ _, _________ _ 
Unit No. ________________________________________ _ 

Moisture a.t 100° C _______________________________ _ 
Loss on ignition _________________________________ _ 
Lime (CaO) _____________________ ------- ----------
Magnesia (MgO) _________________________________ _ 

Alumina (Ah03) _____ -------------------- _ _: __ ----
Ferric oxide (Fe203)-----------------------------­
Titanium dioxjde (Ti02) --------------------------
Silica (Si02) ___________ --------------------------

232 
7 

1.20 
9.21 

.04 

.57. 
17.13 
5.04 

.79 
61.27 

95.25 

233 
4 

.42 
4.24 

tr. 
. 90 

18.20 
6.38 
1.10 

69.26 

100.50 

234 
2 
I 

.46 
3.95 

tr . 
1.20 

26.36 
7.39· 
1. 01 

59.40 

99.77 

Two and one-half miles southwest of Copeland (Map location 8 

\V) .-The yellowish and olive-green shales of the Rockwood forma-· 
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tion occur at a point about one mile northeast of the Catlett Gap road, 
on the south side of a small tributary of Dry Creek. The shales con­

tain a few beds of thin-bedded sandstone. They are exposed over a 

stratigraphic thickness of 30 to 40 feet and chemically satisfy all the 

requirements for use in the manufacture of Portland cement. 

The following analysis shows the composition of the shales over 

the entire exposure : 

Analysis of Shaie 2 1/2 Miles Southwest of Copeland 
(Sample No. 235) 

Loss on ignition . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.44 
Lime (Ca•O) . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.60 
Magnesi:a (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50 
Alumina (A120 8) •••••••••••• •. • • • • • • • • • • • • • • • • • • • • 18.29 
Ferric oxide (Fe20 3 ) •••••••• _-. • • • • • • • • • • • • • • • • • • • • • 6.63 
Manganese (MnO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 
Titanium dioxide (Ti02) ...... - ..... .. • • .. • • .. .. .. .. .. .92 
Silica (Si02) · • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 61.2·3 

·95.71 

Jackson property (Map location 9 W) .-Limestone of the Floyd 

formation is found on the P. Jackson prop~rty about one mile south­

east. of G-feenbtfsh,pqst of.fi.oe in West: Armuche·e. Valley, c The ex­

posure occu~i~s a v~rticai. ~nd. stratigtaph'i'e thidkrtess of about 40 feet 

and consists·, of, dark-bl'i!i~, b;eav¥"'hed:d~d l'irp.estoNe, containing many 
brachiapods. The rocks -lie practically level. 

The following analysis. shows the composition of the limestone at 

this point: 
Analysis o~ Limestone {1'0m Jackson Property 

(Sample No. 236) 
Lime (O.aO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 53.66 
M·agnesia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30 
Ferii·e oxid,e ·(Fez03 ) •••••••••••••••••••••••• :. • • • • • 1.10 
Sulphm trioxide (803 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • tr. 
Phosphorus pentoxid'e (P20 5) • • • • • • • • • • • • •.• • • • • • • • • • tr. 
Silica (SiOz) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .87 
Potash (K20) ................... : . . . . . . . . . . . . . . . . . .08 
S·oda (N.azO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19 
Loss on ignition • 0 ••••••••••••••••••• 0. 0 0 • --0 0. •.• 0 43.80 

100.00 
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Brwm property (Map location 10 W) .-The limestones of the Ban­

gor format~on are found along the northern portion of Pigeon Moun­

tain in the rear of the house of VVilliam Tatum. The stone is heavy­

bedded and massive, gray to grayish-blue in color and contains a large 

amount of chert in the upper 80 feet of the exposure. 

Section from Top to Bottom on Brum Property 

Sample Unit Description of Unit 
I Total 

Thickness Thickness 
No. No. feet feet 

237 3 Heavy-bedded, grayish-blue limestone 
containing chert; chert omitted m 
sampling __________________________ 80 194 

238 2 Fine-grained, grayish-blue, heavy-
bedded limestone; some cream col- I 
ored fine-grained limestone inter- I 

bedded ____________________________ 100 114 
239 1 Gray somewhat fine-grained heavy-

bedded limestone; crinoidal at base ____ 14 14 

The following analyses show the chemical composition of the units 

described above: 

Analyses of Limestone from Brum Property 
I -------,----

t:~P~o~~~~== ===== = = = = ==== === == == == == ==========~I 2~7 
~---+~--­

Lime ( CaO) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 54. 60 i 
Magnesia (MgO)-------------'------------------,--- .08 i 
Ferric oxide (Fe203)------------------------------ . 26 

238 239 
2 1 

30.881 52.56 
11.90 I .10 
2.72 .76 

Silica (Si02)-------------------------------------- 1. 08 13.24 2.86 
Clay bases _____________________________________ --1 . 28 

Loss on ignit.ion----------------------------------1 43.70 I 

\ 100. oo I 

2.88 1.40 
38.38 1 42.32 

I 

100. oo I 100.00 

Nickajack Gap road) east side of Lookout Mountain (Map location 

11 W) .-The Lookout formation is exposed on the Nickajack Gap 

road on the east side of Lookout Mountain. It is underlain by yellow­

ish-green and dark-brown shales (Pennington) of the Bangor forma­

tion. The dark-blue limestone of the Bangor formation l.s almost en-
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tirely concealed. The Fort Payne chert forms the base of the moun­

. tain and underlies the Bangor limestone. The section from top to 

bottom is as follows : 

Section Nickajack Gap Road) East Side of Lookout Mountain 

Total 
Sample Unit Description of Units 1rhickness Thicklless 

No. No. feet feet 

240 

241 
242 

243 
244 

11 
10 

9 

8 

7 
6 

5 

4 
3 
2 
1 

Base of massive sandstone of the 
Lookout formation _________________ _ 

Largely concealed ___________________ _ 
Somewh~t arenaceous and hackly 

brownish-green shale with a small 
amount of concretionary iron oxide ___ _ 

Greenish-brown sandstone and inter­
bedded green :Shale; only about · 15 
feet·of rock exposed,. _______________ _ 

.Arenaceous green shales with sand­
stone beds which are often heavy 
bedded and massive ________________ _ 

Yellowish-green shales _______ ----------
Dark-green to greenish-black splitery 
. shale, weathering to a somewhat fine 

hackly shale ______________________ _ 

Yellowish-green shales with a bed of 
sandstone hear the toP-------~------

Reddish shale ____________________ --~_ 
Yellowish-green shale ________________ _ 
Largely concealed ___________________ ~ 
Concealed __________________________ _ 

18.1 597.5 

9 579.4 

45.3 570.4 
eo 

,,126.8 525.1 
9 398.3 

15 389.3 

30 374.3 
~0 344.3 
45 334.3 
45.3 289.3 

244 244 

IThe following analyses show the chemical composition of the units 

described in the above section : 

Analyses of Shale) Nickajack Gap Road) East Side of Lookout 

Mountain 
S'ample No. ______________________ 240 241 242 243 244 
Unit No. ________ ~- ____________ .. _ 10 7 6 4 3 

Moisture at 100° c _______________ .54 .41 1.85 . 51 .40 
Loss on ignition __________________ 8.50 9.10 7.71 7.28 6.40 
'Soda and potash (NazO, K20) _____ -------- -------- 2.49 -------- -------
Lim:e·. (CaO) ____ ... _________________ .00 tr, .32 .00 tr. 
Magnesia (MgO) ---~--------~-.,.-- 1. 53 .66 1.38 1. 50 1. 38 
Alumina (AlzOs) ______ ----------- 21.80 21.86 20.90 18.50 18.15 
Ferric oxide (FezOs) _____________ 8.40 6.72 7.56 9.60 6.05 
Titanium dioxide (TiO 2) ________ .. _ .90 .80 . 96 .92 .82 
Silica (SiOz) ___ - _- _--- _--- __ - ---- 54.83 57.68 56.83 59.60 63.49 

96.50 97.23 100.00 97.91 96.69 
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M cLamore Cove (Map location 12 W) .-The grayish-blue lime­

stones of the Bangor formation are found 41!:z miles south of Cedar 

Grove post office, on the west side of McLamore Cove. The lower 230 

feet of the exposure contains a large amount of chert, while the upper 

120 feet contains little chert. 

Analyses of Limestones from M cLamore Cave 

Sample No. ___ - __ ----- _----------- _----------- _---- - _ _ _ _ _ 245 246 

53. 281 51. 36 
1.62 2.95 

.40 i . 32 
1. 62 1 1.12 

Lime (CaO) __ - ---.----- ____ ---- ________ - -- __ ----- ________ _ 
Magnesia (MgO) _________________________________________ _ 

Ferric oxide (Fe20a)--- ___ ---- ___ ---- __ ---- ___ ------ _____ _ 
Silic2 (Si02)----------------------------------------------
Clay bases ______________________________________________ _ 

42.76 43.31 
. 321 . 34 

100.00 1100.00 

Loss on ignition _________________________________________ _ 

- I 

Dougherty Gap (Map location 13 w-) .-The sandstones and shales 

of the Lookout formation are well exposed along the roadside at the 

southern end of McLamore Cove in the Dougherty Gap. The shales 

of the Bangor formation are partly exposed, while the underlying 

Bangor limestortes ·are largely concealed by the float derived from 

the overlying. formations. The following general section was made 

along the road from the top to the bottom of the mountain: 

Sample Unit 
No. No. 

6 
5 
4 
3 

247 2 
1 

Section Dougherty Gap 

Description of Units 

Interbedded sandstones and shales __ 
Dark-blue carbonaceous shales _________ 
Concealed ___________ . _______________ 

I 
I 

Total 
Thickness Thickness 

feet feet 

170 574 
80 404 
40 324 

Olive-green and yellowish-brown shales __ 170 284 
Grayish-blue limestone ________________ 50 114 
Largely C'Oncealed limestone ____________ 64 64 
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Analysis of Limestone from Dougherty Gap 
(Sample No. 248) 

Lime (CaO) .•••...........•.. :. . . . . . . • . . . . . . . • . . . 53.78 
Magnesia (MgO) .... ·-............................ 1.02 
Ferric oxide (Fe20 3) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .42 
Silica (Si02 ) ••••••••••••••••••••••• ' • • • • • • • • • • • • • • .96 
Clay hases ............. ; . . . . . . . . . . . . . . . . . . . . . . . . . . .21 
Loss on ignition .......... :. . . . . . . . . . . . . . . . . . . . . . . . 43.61 

100.00 

Coulter property (Map location 14 W) .-,The property of T. S. 

Coulter is located on the west side of Pigeon Mountain in the extreme 

southeastern portion of McLamore Cove. The Bangor limestone is 

exposed over about 40 feet at a point about 200 feet southwest of the 

Coulter residence and consists of heavy-bedded, dark-blue limestone 

with some ctinoidal limestone. 

Analysis of Limestone on the Coulter Prop-erty 

(Sample No. 249) 
'Lime (OaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49.80 
Magnesia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.26 
Ferrie. oxide (Fa~08) ... , .............•... , .. , . . . . . . . 7 4 
S.ilica ('Si02) .......... , . . . . . . . . . . . . . . . . . . . • . . . . . . . 1.00 
,'•:.' _.,.. ' ' ' 
Clay ha,ses .....•..... :. , .......................... ·. .6S 
Loss on ignition ............. , ............... , . . . . . 44.52 

100.00 

One mile so.uthwest of Cecf,a/r Grove post office (Map location 15 
W) .-The Bangor limestone is exposed/ over a thickness of 57 strati­

graphic feet at a point about one mile southwest of Cedar Grove post 

office, on the east side of Lookout Mountain. Many of the beds con­

cain chert a:nd on the surface are found excrescent quartz. The strike 
i~ N. 28° E., and the dip 15° NW. 

T~e following analysis shows the composition of the limestone over 
the entire exposure : 

Analysis of Limestone) One Mile Southwest of Cedar Grove 

(Sample No. 250) 
Liime (CaO) . . .. . . . . . . . . . . . . . . . . ... . . . . . . . . . . . • . . . . . . 53.00 
M:agnesia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.92 
.Ferric oxide (Fe20 8) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .36 
Silica (Si02) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.37 
Clay b!a·ses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .57 
Loss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '41. 78 

lOO.OO 
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B ovHrs Gap ( JVIap location 16 W) .-The Bangor limestone is ex­

posed at a point about 1V2 miles due west of Cassandra on the moun­

tain side just south of the Bowers Gap road. The limestone extends 

from the base of the mountain to a height of 316 feet, above which the 

rock is concealed .:for 311 feet. The Lookout sandstone is exposed 

over a thickness of 87 feet and forms the top of the mountain. 

Section at Bowers Gap 
·----···-· -··--

Total 
Sample Unit . Description of Units Thickness Thickness 

No. No. feet feet 

8 Sandstone and shales __________________ 87.6 715.5 
7 Concealed ___________________________ 311.6 627.9 
6 Largely concealed; an occasional out-

I 
crop of limestone ___________________ 48.7 316.3 

251 5 Fine-grained, heavy-bedded lim€'stone 
with an occasional bed of semi-
crystalline limestone ____ ~ ___________ 58.4 267.6 

252 4 Inter-beddl d, fine-grained and semi-
crystalline heavy-bedded, grayish-
blue and da.rk-blue limestone ______ 58.4 209.2 

253 3 Grayish-blue and dark-blue heavy-
bedded limestoDe; some portions 
concealed __________________________ 73 150.8 

254 2 Dark-blue, somewh2.t fine-grained lime-

I 

stone ______________________________ 38.9 77.8 
255 1 Heavy-beddt d and massive, dull gray-

ish-blue to dark-blue limestont, m 

I places oolitic and containing an occa-
siona.l bed of fine--gra.inerl. limestone __ 38.9 

I 
38.9 

Base of mountain ____________ ~ _____ 0 0 

The following analyses show the composition of the units described 

in the above section : 

Analyses of Limestone from Bowers Gap 

252 

I 

253 254. 255 
4 3 2 1 

Sample No·----------------------1 251 
Unit No.________________________ 5 

Lime (CaO)______________________ 52.24 54.26 54.50 55.48 54.94 
Magnesis (MgO)_________________ .87 .12 .08 .06 .08 
Ferric oxide (Fe20;;)------------- .70 .42 . 80 . 62 .44 

.00 i-------- -------- .00 
tr. I tr. ------- ---i~oi-1 .74 1. 04 .72 

.36 .40 .60 .22 
44_ 10 1 43.18 42.23 43.60 

100.00 i 100.00 100.00 100.00 

Sulphur trioxide (SO s) __________ -:- ___ - _ --
' I 

P~?spho:rus pentoxid..; (P;;O 5) _____ -~- ______ -1 
Sihc? (S102)-----~--------- ______ 1.82. 
Clay bases _____________________ _j .68 I 

L . . . 1 43 69 I oss on Igmtion __________________ i _ . 1 

! ! 

' 100.00 ! ----·· ---------·---·-----·------------'-----
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One-half mile west of Ca:ssamd1'a (Map location 17 W) .-The Rock­

wood sh'ales are exposed from the top of the formation to the bottom 

at a point about one-half mile west of Cassandra along the Cassandra­

Stevens Gap public road. The formation consists essentially of yellow 

and olive-green shale with many thin beds of sandstone. The strike 

.is N. 20° E., and the dip 37° NW. 

The section is here given. 

Section One-Half Mile T17est of Cassandr-a 

Sample Unit 
No. No. 

14 
13 

12 
11 

10 
9 
8 
7 

6 

5 

4 

3 

2 
1 

Description of Units 

Concealed; Silurian-Devoni~n contact __ _ 
Olive-g;reen fissile argillaceous shale 

with an occasional bed of sandstone __ _ 
Concealed __________________________ _ 

Olive-green shale w!t:Q. an occasional 
thin bed of sandstone ______________ _ 

Olive-g;reen shale ____________________ _ 
Concealed __________________________ _ 
Concealed _________________ . ____ ~- ___ _ 

Olive.,green shale_ with ·-inter'-bedded 
brown and green fl.aggy sandstone ____ _ 

Olive-green shale. This unit contains 
several thin beds of soft red ore and 
and a bed of greenish-brown Eland-
stone 6 inches thick at the top ______ _ 

Olive-green fissile argillaceous sha.le 
containing thin beds of fl.aggy brown 
and green sandstone. The sandstone 
is not very· abundant. Severn.l thin 
beds of soft red ore 3 to 4 inches 
thick occur near the top ____________ _ 

Olive-green fissile argillaceous shale. 
About one foot below the top of this 
unit fl, thin bed of fossiliferous lime-
stone occurs _______________________ _ 

Olive-green fissile aFgilhl.ceous shale 
containing a thin bed of fossilferous 

light-brown sandstone near the top __ 
Concea,led __________________________ _ 

Concealed, Silurian-Ordovician contact 
in this unit_ ________ ~ _____________ _ 

----'--------'~--------· .. . ...•.. -----

Total 
Thickness Thickness 

feet feet 

59.2 

41.4 
10.8 

27.2 
27 
54.4 
32.6 

27.2 

59.4 

51.8 

49.9 

21.2 
12.7 

66.2 

541.2 

482 
440.6 

429.8 
402.6 
375.4 
321 

288.4 

261.2 

201.8 

150 

100.1 
78.9 

66.2 
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One and one-half miles northzvest of Cas sandra (Map location 18 

W) .-The Bangor limestone is exposed over a vertical thickness of 

175 feet at a point 1J;2 miles northwest of Cassandra. The upper por­

tion of the exposure is oolitic in places and contains some chert. The 

lower portion of the exposure is more uniform in physical character. 

The section from top to bottom is as follows : 

Section 11/2 lv1iles Northwest of Cassandra 

I 
I Total i 

Sample Unit Description of Units Thickness I Thickness 
No. No. feet ! feet 

I 

256 4 Heavy- bedded, dark-blue somewhat 
I fine-grained limestone with inter-
! bedded gray oolitic and bluish-gray 

limestone __________________________ 40 195 
3 Largely concealed, containing frag-

ments of chert on the surface. Chert 
layer concealed _____________________ 25 155 

257 2 Bluish-gra.y, heavy-bedded limestone, 
in places exposed ___________________ 70 130 

1 Somewhat fine-grained interbedded 
dark-blue and grayish-blue limestone __ 60 60 

The_ following analyses show the composition of units 2 and 4 

described in the above section : 

Analyses of Limestone 1 1/2 Miles Northwest of Cassandra 

Sample No. _______________________________________________ I 256 257 
Unit No. ________________________________________________ _ 4 2 
-----------------------------------------·l------1-------
Lime (CaO) __________________ ---·-- ______________________ _ 54.53 53.20 
Magnesia (MgO) _________________________________________ _ .10 .40 
Ferrie oxide (Fe20s) ___ ------- ________________________ --- _ .92 .68 
Silica (Si02)------- ______________________________________ _ .96 2.42 
Clay bases----------------------------------------------- .40 .66. 
Loss on ignition _________________________________________ _ 43.09 42.64 

1100.00 100.00 

Southern Iron and Steel Compan)' (Map location 19 W) .-The 

property of the Southern Iron and Steel Company is located about 
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one mile east. of High Point on the ea~t side of Lookout Mountain. A 

portion of the Rockmart formation and the Chattanooga black shale 

are exposed at the base of the mountain. The Fort Payne chert im­

mediately overlies the Chatanooga black shale and is succeeded by 

the Bangor limestone. 

Section Northeast of High Point) Southern Iron and Steel Company 

Sample Unit 
No. No. 

258 8 
259 7 

260 6 

5 

261 4 

262 3 

2 

1 

Desc-ription of Units 

Top of limestone quarry 
Light-gray, fine-grained limestone _____ _ 
Heavy-bedded, fine-graine<;l, grayish-

blue limestone______________ _ ____ _ 
Fine-grained, grayish-biue to dark 

blue limestone not so massive as the 
above unit; coiitafus an occasidllal 
chert nodule ______________________ _ 

Heavy..;bedded to massive, bluish-gray 
limestone containing several beds 
of amorphous . gray limestone inti-
mately interbedded _______________ _ 

Dark.,Blue·,.. hea;v;y-}Jeflded ·.limestone; 
l::n:gely:m·ystaHme; ih?lighnot.notiGe'-. 
ably so JllegascopicaJly . __ ~ ______ _ 

Fine-grairied, heavy~Bedded grayish-
blue liinestone ____________________ _ 

Cherty and arenacequs grayish-blue 
limestone, in places approaching a 
sandstone in lithologic character and 
again becoming more calcareous• ______ _ 

Fine-grain~d, d1:1,rk-blue. and bluish­
gray massive limestone containing 
chert nodules interspersed from top 
to bottom. In the 1( wer portion of 
the unit the chert is in fairly distinct 
layers, while in the upper portion it 
is scattered throughout. Fourteen 
inches below the top of this unit 
occurs a two-inch ls.yer of corals (cup 
corals). Below th<:" massive cherty 
limestone a few teet of dark-blue 

I .

1 

limestone are exposed _____________ _ 
Base of quarry ______________________ _ 

Total 
Thickness Thickness 

feet feet 

1.4 

14.1 

3.3 

1.2 

3.3 

1 

5.8 
0 

43.9 

42.5 

28.4 

25.1 

11.3 

10.1 

6.8 

5.8 
0 
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The Chattanooga black shale and a portion of the underlying Rock­

wood shale are exposed at the base of the mountain. The shale ex­

posed in the quarry consists of-
Thickness 

feet 
10.4 Sample No. 263 Ohattanooga black shale ................... . 

Rockwood shale; gray to green clay shale .. . 15 

The following analyses show the· chemical composition of the indi­

vidual units described in the above sections : 

Analyses of Limestones and Shale, Southern Iron and Steel Company 

Sample No. ______________ 
Unit No. ________________ 

Moisture at 100° c ______ 
Loss on ignition _________ 
Lime (CaO) _____________ 
Magnesia (MgO) _________ 

Alumina (Al20a)--------
Ferric oxide (Fe20s)-----
Silica (Si02) _____________ 

Titanium dioxide (Ti02)--
Clay bases--------------

I 
I 

258 259 260 ! 261 
8 7 

I 
6 i 4 

I 

--------I---------------- --------
40.82 42.82 43.54 I 43.06 
29.46 54.50 sr. 18 1 54. 8o 
15.92 .20 .40 i .04 

' I -------- -------- --------1--------
1. 06 .66 . 88: .48 
9.86 1. 20 3. 38 ; 1. 08 

' -------- -------- ------- -!--------
2.88 .62 .62! .54 

1oo. oo I 100.00 I 100.00 i 100.00 

CATOOSA COUNTY 

GEOLOGY 

ROME FORMATION 

I ---~~- -----
I I 

262 i 263 
3 I Shale 

I _ ______ _! .56 
39.53 1 23.60 
49.081 .00 

.56 1.26 
. I 

10.91 --------
. 66 9. 74 

8.02 48.73 
-------- .77 

2.15 --------

I 100.00 I 95.57 

The lower and middle portions of the Rome formation are largely 

composed of interstratified sandstones and shales. The abundance of 

these sandstones hinder the economic winning of the shales for use 

in the manufacture of cement. The upper portion of the formation 

consists essentially of shales with only a few interbedded sandstones. 

The shales will be found suitable at certain localities for use in the 

manufacture of cement; however, they are usually too high in alumina 

to be used without the admixture of free silica in the form of sand or 

with some other more highly siliceous shale or clay. 
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CoNNASA.UGA SHALES AND LIMESTONES 

The limestones of this formation are thin-bedded and seldom reach 

a thickness of more than ·100· feet. They are nearly always valley­

forming and have only a small stratigraphic thickness, so that they are 

not attractive commercially for the manufacture of cement. 

The shales are high in alumina and low in silica and can not be 

used alone for the manufetcture of Portland cement. 

KNOX DOLOMI'il'E 

The Knox dolomite is exposed only in the upper portion of the 

formation. It consists of heavy and massive beds of gray, partly 

crystalline dolomite with many layers and nodules of chert. The high 

percentage of magnesia characterizing the dolomite prevents its use 

in the ·manufacture of Portland cement. The stone is being burnt 

into commercial lime at Haies quarry near Graysville. It is also suit­

able for ballast, concrete and many other crushed stone products. 
'~ 

CmcKAMAUGA FoRMATION 

The Chickamauga formation is made up of interstrati:fied, vari­

colored argillaceous shales and limestones in White Oak Mountain and 

Taylor Ridge. !The formation consists a1most. entirely of thin-'bedded 

. blue limestones in the valley of Chickamauga Creek. These. blue lime­

stones usually carry a low percentage of magnesia and are at many 
' places chemically suitable for use in the manufacture of cement. They 

are extensively quarried both in Georgia and Tennessee for use as a 

building stone. 

RocKWOO'D FoRMATION 

. The Rockwood formation in this county consists essentially of in­

terbedded sandstones and shales. The sha1es are so intimately inter­

stratified with the sandstones that they are seldom commercially avail­

able for use in the manufacture of Portland cement. 

BANGOR FoRMATION 

The limestones of the B_angor formation immediately overlie the 

Fort Payne chert in Catoosa Ridge, just east of White Oak Mountain. 

They are heavy-bedded, grayish-blue to clark-blue high-calcium lime­

stones and are chemically suitable for use in the manufacture of Port-
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land cement. They will make a good lime, both for building and agri­

cultural purposes and are also suitable for road metal, ballast, and 

other crushed stone products. 
DESORIP'TJ!ON OF INDIVIDUAL LOCALITIES 

Fort 0 glethorpe well No. 5 (Map location 1 Ca) .-The following 

section of a deep well at Fort Oglethorpe, Chickamauga Park, shows 

the lithologic character of the Chickamauga limestone and a portion 

of the Knox dolomite at that point: 

Section from Top to Bottom Well No. 5, Ft. Oglethorpe, Ga. 

Sample Unit 
No. No. 

264 
265 

266 

267 
268 

269 

270 

271 

272 

273 

29 
28 

{ 
27 
26 
25 
24 

23 

22 
21 

v~ 
l 

20 
19 

18 
17 
16 

15 

Description of Units 

Dark-grayish-blue limestone __________ _ 
Light-gray to grayish-blue limestone ___ _ 
Gray to grayish-blue limestone_____ _ __ 
Dark-grsy limestone _________________ _ 

Dark-gray to grayish-black limestone __ _ 
Grayish-black limestone, apparently 

sorp.ewhat sil,iceous _________________ _ 

Ten feet of l,ight-grayish-blue lime­
stone, below which occurs ten feet 
of dsrk-grayish-blue limestone. The 
lower 20 feet .is made up of dark-
gray to black limestone _________ _ 

Light-grayish-blue limestone __________ _ 
Ten feet of grayish-black limestone, 
Light-grayish-blue limestone. _________ _ 
Ten feet of grayish-black limestone, 

beneath which occurs 20 feet of blue­
ish-gray limestone. The lower 120 
feet is made up of dark-gray to gray­
ish-blue limestone __ ----------------

Dove-colored and gray limestone ______ _ 
Gray to grayish-blue argillaceous lime-

stone _____________________________ _ 

Pinkish argillaceous limestone ______ _ 
Grayish-blue argillaceous limestone ____ _ 

. Ten feet of dark-gray limestone, be­
neath which occurs 20 feet of light­
gray limestone, becoming very light 
light in color in the lower 10 fePt . ___ _ 

Gray to grayish-blue argillaceous lime-
stone _____________________________ _ 

Vertical 
feet 

50 
50 

400 
30 
20 

40 

40 
40 

40 

150 
30 

10 
10 
30 

30 

60 

Total 
Vertical 

feet 

50 
100 
500 
530 
550 

590 

630 
670 

670 

820 
850 

860 
870 
900 

930 

990 
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Se.ction {1·om Top to Bottom Well No .. 5J Ft. Oglethorpe, Ga.-Cont'd 

Sample Unit Description of Units 
Total 

17ertical 17erticaJ 
No. No. feet feet 

274 

275 

276 
277 
278 

279 

280 

281 
282 
283 
284 

13 
{

14 

12 

Graylhnestone----------------------­
Gray limestone with some dove-col-

ored limestone _____________________ _ 
Gray lhnestone ___________________ -~ __ 
Knox dolomite 

80 

20 
20 

11 Gray dolomite_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 30 

10 Gray dolomite--------------,--------- 90 
9 Gray somewhat cherty dolomite________ 40 
8 White sandy dolomite_________________ 10 

' 7 Gray dolomite somewhat siliceous in 
the upper 10 fe!'lt___________________ 80 

6 Gray dolomite, somewhat siliceous in 
the upper 4(Heet:.__________________ 90 

5 . Gray dolomite_______________________ 70 
4 Bluish-gray doloi:nite___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 30 
3 -Gray somewhat siliceous dolomite______ 100 
2 Gra.y siliceous dolomite ____ ~ _ _ _ _ _ _ _ _ _ _ _ 100 
1 Gray and white fine siliceous dolomite___ 110 

Bottom of well ______________________ _ 

1,070 

1,090 
1,110 

1,140 
1,230 
1,270 
1,280 

1,360 

1,450 
1,520 
1,550 
1,650 
1,750 
1,860 

The following analyses show the ccimp6sition o"f the unit's described 

in the above section : 

Analysis of Limestone and Dolomite {1'0m Well No. 5, Ft. Ogle­

thorpeJ Ga. 

Sample Unit Clay Loss on 
No. No. CaO MgO Fe203 so3 P205 Si02 bases i~!!ition Total 

-----· ----
264 2.9 42.00 2.85 3.16 .24 .03 11.20 5.10 35.42 100 00 
265 28 30.60 .404 2.10 .10 .02 22.12 12.66 28.36 100.00 

266 { ;~} 47.46 3.20 .48 .02 tr~ 6.13 2.13 40.58 100.00 

267 25 48.42 3.80 .52 .00 · tr. 3.44 1.88 41.94 100.00 
268 24 49.86 5.28 .30 .03 .01 4;26 2.59 37.67 100.00 
269 23 29.04 19.57 :4o .04 tr. 3.94 3.04 43.97 100.00 

270 { ;~} 40.64 3.50 1.86 .04 .01 17.73 ------ 36.22 100.00 

271 20 32.90 7.00 1.60 .10 .03 15.11 8.61 34.65 100.00 

272 { 19} 
18 22.04 3.32 3.58 tr. tr. 24.28 10.48 36.30 100.00 
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Analysis of Limestone and Dolomite from W-ell No. 51 Ft. Ogle­
thorpe) Ca.-Continued 

Sample Unit 
No. No 

273 

274 

275 
276 
277 
278 

279 

280 

281 
282 
283 
284 

i~} 
15 

fi~} 
12 
11 
10 

9 

{ ~ } 
{ ~} 

4 
3 
2 
1 

------,----,-------~;-, ---;~---·----· i" - ------·1 

] i Clay Loss on\ 
CaO MgO Fe20s SOs ('0' [ SiO, I b,.es ;gnition 

I 40.48r 7.02 

I 
26. 68! 11. 00 

29.16 10.02 
35.76 14.80 
37.76 13.10 
28.781 7.02 

34.82 11.751 

38.64 11. ool 
I 

35.22 1. 6d 
24.121 19.00 
29. 34,15. 90 
26.80 10.46 

I I ' 1. o2
1 

tr. I . o11 8. 20, 3. 52 39.75 

I I : r 

2. 221 . 0211 . 03] 26. 871_ - - - -- 33. 18 

1. 201 tr. . 01121. 20] . 93 37. 48 
. 761 . . 02: . 01, 2. 471 1. 42 44.76 
.861 .02i tr. I 3.121 1.51 43.43 

1.121 . 02i tr. ]12. 34j 1.12 49.60 

I I I I .88, .081 .04; 10.70, ______ 41.73 

.931 .041 .0217.081 2.82 39.49 

4.441 .o8l .o2
1

18.37 9.20 31.07 
. 98 . 0~ . 02 1.5. 98------ 39. 86 

1.06 .02 tr. 16.781 1.26 35.64 
1.50, .02 .021 28.01/ ______ j 33.19 

Total 

100.00 

100.00 

100.00 
100.00 
100.00 
100.00 

100.00 

100.00 

100.00 
1:00.00 
100.00 
10.00 

Graysville Mining and 1\!Ianufacturing Company (Map location 2 

Ca) .-The quarries of the Graysville Mining and Manufacturing Com­

pany are located in the western portion of the town of Graysville and 

directly on the Western and Atlantic Railroad. John D. Gray, of 

Graysville, constructed a "ground hog" kiln at this point in 1869 to 

burn this stone in order to ascertain just what sort of lime it would 

produce. The lime was apparentlY. satisfactory, for four kilns made 

of stone were immediately constructed. Mr. Gray sold the property 

in 1886 to a newly formed company organized by Alabama people, 

known as the Graysville Mining· and Manufacturing Company. This 

company continued operations at this point until 1901, when they aban­

doned their workings and opened up quarries at a point one-half mile 

east of Graysville. During the same year M. M. Church, of Grays­

ville, leased these new quarries and manufactured lime until 1910. 

The plant at present consists of two upright separate feed kilns with 

a daily capacity of 250 barrels. The lime was shipped both in bulk 

and in barrels, and was known as "pure white Catoosa lime." The 
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stone used consists of both the Knox dolomite at1d the Connasauga 

limestone. 

The Knox dolomite contains many beds ·of chert in the form of 

nodules and also ~n layers. The dolomite is heavy-bedded and mas­

sive, somewhat finely crystalline and of dark blue and light gray 

color. 

· The Connasauga limestone contains no chert, nor does it have the 

same massive appearance as the dolomite, both the color and lithologic 

character being pretty uniform throughout. It is a fine-grained amor­

phous limestone containing fragmentary remains of fossils, which in 

places are in considerable abundance, together with some few calcite 

stringers and thin lense-like argillaceous intercalations. 

The Conrtasauga limestone was at one time used a's a :fluxing stone. 

The lime resulting from the burning of this stone is of a darker color 

than lime produced from the Knox dolomite, and is also a quicker 

setting lime. 

The most northern quarry consisting of the Knox dolomite is 

designated quarry No. 1. The quarry located immediately north of 

tWe'main·public road and west 6:£ GfoaysviHe· is ni:axte up of the Conna­

sauga limestone ·and has·been designated as quarry No. 2. The rocks 

are exposed over a vertical height of more than 100 feet in quarry 

No. 1, while its horizontal extent i's not more than 20 feet. Quarry 

No. 2 has an average height of about 40 feet and extends along a 

horizontal distance of 450 {eet. 

The following se~tions show the physical character of the stone 

from top to bottom in these quarries : 
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Section Quarry No.1, Graysville Mining and 1'v.fanufacturing Company 

T tal 
Sample Unit 

No. No. 

285 

286 

287 
288 
289 
290 
291 

292 

30 

29 
28 
27 

26 

25 

24 
23 

22 
21 

20 
19 
18 

17 

16 
15 
14 
13 
12 
11 
10 
9 

8 
7 
6 
5 
4 

3 I 

Description of Units 

Somewhat shaley gray thin-bedded 
dolomite ___________ --_-------------

Grayish-white, heavy-bedded dolomite __ 
Thin-bedded gray dolomite ___________ _ 
Thin and heavy-bedded bluish-gray 

dolomite __________________________ _ 

Arenaceous cherty gray dolomite (not 
sanlpled)--------------------~----­

White arenaceous dolomite (not sam-
pled) _____ - __ ---------------------

Arenaceous dolomite (not sampled) ____ _ 
Dark-blue comparatively thin-bedded 

dolomite __________________________ _ 

Cherty nodular grayish-blue dolomite ___ _ 
Grayish-blue . to gray heavy-bedded 

dolomite __________________________ _ 

Gray dolomite, cherty at bottom ______ _ 
Thin-bedded gray dolomite ___________ _ 
Chet ty arenaceous gray heavy-bedded 

to massive dolomite ________________ _ 
Gray dolomite heavy-bedded at the 

top, massive at the bottom _________ _ 
Gray dolomite ______________________ _ 

Cherty gray dolomitec----------------
Massive gray to bluish-gray dolomite __ _ 
Gray massive dolomite _______________ _ 
Massive gray to bluish gray dolomite __ _ 
Dark-blue massive dolomite ________ _ 
Heavy-bedded, grayish-blue dolomite_ 
Concealed. (Direction of traverse 

S. 40° W; horizontal distance 170 
feet) _____________________________ _ 

Section quarry No.2._ 

l Heavy-bed?ed and ~assive dark-blue 
and grayish-blue limestone ________ _ 

Massive and heavy-bedded dark-blue 
and grayish-blue limestone. Fossils 
collected near the bottom in loose 
bowlders _______________________ _ 

Dark-blue and grayish-blue, massive 

Thickness Thickness 
feet feet 

.6 
4.5 
1 

5.5 

10 

1 
1.7 

1.4 
2 

5 
2.6 
1.7 

9.5 

11 
6 

10.6 
5.4 
4.4 
9 
2.4 
7 

13 

36.7 

76.7 
51.1 

20.4 

458.8 
458.2 
453.7 

452.7 

447.2 

437.2 
436.2 

434.5 
433.1 

431:.1 
426.1 
423.5 

421.8 

412.3 
401.3 

'395.3 
384.7 
379.3 
374.9 
365.9 
363.5 

356.5 

343.5 

260.1 
183.4 

132.3 
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Section Qua.rry No. 1, Graysville Mining and Mfg. Co.-Conti11.ued 

·Sample Units 
No. No. 

2 

293 1 

Description of Units 

and heavy-bedded l~estone with 
some pyrite. Small arnount of clay­
ey intarcalations and smo.e small 
vained calcite near the top. The 
rock is somewhat honeycombed due 
to leaching _______ ---'--- ___________ _ 

Massive and heayy.:.bedded dark-blue 
fossiliferous limestone with small 
amount of pyrite _____ "-------------

Massive and herwy-bedded dark-blue 
fossiliferouf;l limestone made up 
largely of the remains of brachia-

, pods and. trilo.Q~tes_~·-·~~'"--·--'-------

Total 
Thickness Thickness 

feet feet 

33.6 111.9 

33.6 78.3 

44.7 44.7 

':(he following analyses show the chemical character of the various 

units of the above sections : 

Anal:yses of Limeston.e and Dolo1·nite, Quarrries. of the Graysville Min­

ing a1td Manufacturing Company, 
.• '·,:~ < ... , '. ;,_ <. ' . ' . 

Sampl Unit . .. Olll.IY Loss on 
N0. No. OaG> MgO Fe20a SO a .P205 SjO:z ba.Ses ignition Total 

-
285 19-30 31.02 16.00 1.52 .01 .02 5.86 3.0 42.57 100.00 
286 10-18, 25.60 16.00 2.60 .00 . 0:1 15.40 2.86 37.53 100.00 
287 8 \ 47.16 3.82. .64 .02 .01 4.09 2.52 41.74 100.00 
288 7 42.52 4.71 1. 7'0 ' .01 .02 6.17 6.35 38.52 100.00 
289 6 48.80 1. 20 .92 .01 .01 6.20 1. 87 40.99 100.00 
290 5 50.58 1. 30 1. 00 .00 .01 2.82 2.72 .41. q7 100.00 
291 4 49.00 2.10 .80 .00 .05 4.80 1. 91 41.34 100.00 
292 3 49.76 2.95 .62 .00 tr. 2.46 2.30 41.91 100.00 
293 1-2 ' 44.·68 2.75 1.08 .00 .01 6.58 3.30 41.60 100.00 

Both the Connasauga limestone and the . Knox dolomite can be 

used in the manufacture of lime, for ballast, or for road metal. The 

percentage of lime is lower than desired and the percentage of mag­

nesia is higher than desired in the Connasauga limestone at this point 

for use in the manufacture of cement. Dolomites contain too much 

magnesia for use in the manufacture of cements. 
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Another quarry of the Graysville Mining and Manufacturing Com­

pany is located one-half mile east of Graysville (map location 3 Ca). 

The following section from top to bottom begins at the most eastern 

exposure of the quarry. The strike is N. 15° E., and the dip 30° E. 

Section One-Half Mne East of Graysville) Gravsville Mining and 

111 anufacturing Company's Quarry. 

Somhle I Unit 
No. 

1 

No. 

10 

9 

8 

294 

7 

6 

5 

3 
295 

i 

Description of Units 

Dark-bluish-gray somewhat cherty 
dolomite __________________________ _ 

Grayish-blue to dark-blue dolomite 
almost free of chert_ _______________ _ 

Light-blue dolomite at the top be­
coming dark-blue towards the bot­
tom. Chert layers abundant and 
parallel to the bedding _____________ _ 

Me.ssive grayish-blue and dark-blue 
dolomite, almost free of chert _____ ~ __ 

Massive dolomite, upper portion light 
bluish-gray, free from chert; lower 
portion dark-bluish-gray; some chert_ 

Concealed _________________________ _ 

Section 400 feet west of above in same 
quarry. 

Dark-blue, somewhat cherty dolomite, 
heavy-bedded at the top and thin-
bedded at the bottom ______________ _ 

Thin-bedded, fine-grained dark-blue 
dolomite _________________________ _ 

2 Dark-blue massive dolomite with 

Total 
ThickJless ThickJless 

feet feet 

5 35 

5 30 

4 .. 5 25 

9.5 20.5 

11 11 

7.5 24.4 

10.3 16.9 

secondary calcite__________________ 3.6 6.6 
_,__1__ Gray dolomite ________ :.~. :...:_-_-:.:::_-.~_: .. _-_:_: .. ______ 3 ____ 3 

Several other exposures are found 111 the western portion of the 

quarry, but these were not sampled as they were not continuous over 

any considerable thickness. 

The following analyses show the chemical composition of the units 

described above : 
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Analyses of Dolomite} One-Half lv.Iile East of Graysville 

Sample No. ________________ ------- ______________________ _ 294 295 
Unit No. __ ;_ _____________________________________________ _ 6-lC 1-4 

Lhne (CaO)---------------------------------------------- 30.26 28.56 
Magnesia (MgO) _______________________ ~-- __ -__________ -__ 18.64 20.98 
Ferric oxide (Fe203) _____________ ' _______ -- ---- __ ------- _ -- .94 1.08 
Sulphur trioxide (SOs) ____________ "" _____________ --,- ______ _ .00 .00--
Phosphorus pento:xide CP205) _____________________________ _ tr. .01 
Silica (Si02)---------------------------------------------- 3.25 1.85 
Clay bases--------------------------------------------~-- 1.68 .51 
Loss on ignition _________________________________________ _ 45.23 47.01 

100.00 100.00 

Hale property (Map location 4 Ca).-The Hale quarries are situ­

ated directly on the Western and Atlantic Railroad about 11j2 miles 

southeast of Graysville. W. F. Hale, the owner of the property, first 

began the manufacture o.f lime at this point in the year 1901. 

The stone quarried at this ·point is the upper Knox dolomite. It 

is a gray, heavy-bedded and massive, fine-grained, somewhat crystal­

line rock with chert scatterect thto:ttg{tout many of the beds. The 
strike is N. go E.,· and" tne dfp )_7:0 sit:' 

The rock is drilled and blasted from the quarry face to quarry 

level. It is loaded by hand to. tram conveyor which is drawn by pulley 

to the top of the kilns. Two vertical steel continuous. feed kilns have 

a total daily capacity of about 2.2·5 barrels. The lime is sold in barrels 

and bulk. It is used chiefly for mortars· in construction work, but has 

also been used to a limited extent for agricultural purposes. 

The cherty limestone and chert are separated in the· quarry from 

the dolomite, conveyed to a jaw-crusher where they are crushed and 

sold for ballast, etc. The unit designated No. 9 in the section contains 

chert associated with pyrite, calcite, galena, fluorite, barite, and a 

sample of this unit was found to _contain some gold and silver, as 

shown by the following assay by Dr. Edgar Everhart: 

Assay of 01'e from the Hale Quarries 
Onnces per ton 

Gold ... _ ....................... _................. 3/100 
Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1/5 
Lead . . ..... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 54 % 
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The following section from top to bottom shows the physical char­

acter of the stone : 

Section, Hale Quarries, 11/2 Miles Southeast of Graysville 

Sample 
No. 

296 

297 
298 

299 

300 

301 

I 
Unit [ 
No. 

23 

22 

21 
20 

19 

18 
17 
16 
15 

14 

13 

[12 I 

l 
11 

10 

9 

Description of Units 

Heavy-bedded and massive gray dolo­
mite, containing in the upper por-
tion several thin layers of chert_ ____ _ 

Heavy-bedded gray dolomite, some­
what arenaceous, containing nu-
merous thin beds of chert ___________ _ 

Heavy-bedded and massive dolomite_.,_ __ 
Massive dolomite containing several 

layers of chert at the top. The 
lower 6 feet contains calcite of cir-
cular form interspersed throughout __ _ 

Massive gray nodular dolomite with 
rounded nodules of chert_ ___________ _ 

Bluish-gray heavy-bedde<;l. dolomite ___ _ 
Cherty dolomite _____________________ _ 
Dark-blue massive dolomite ___________ _ 
Bluish-gray massive dolomite, speck-

led throughout with secondc,ry ct?J-
cite and some few chert nodules _____ _ 

Dark grayish-blue hecwy-bedded and 
massive dolomite; some chert m 
the upper part ____________________ _ 

Massive gray cherty dolomite; chert 
parallel to the bedding more abun-
dant neD.r the top and bottom _______ _ 

Massive and heavy-bedded dolomite, 
dark-blue at the top, grayish-blue 
towards thde middle >vith consid­
erable chert; lower portion gr<>,yish-
blue and dark blue ________________ _ 

Gray heavy-bedded and massive dol-
omite ___________________________ _ 

Grayish-blue, heavy-bedded and 
massive dolomite; slightly Impure 
near top __________________________ _ 

Bottom ·oj quarry; section is continued 

I I Total 
I Thickness I Thickness 

feet feet 

18.5 202.1 

10 183.6 
8 173.6 

7 

4.5 
5 
2 
9 

3.8 

11 

13.5 

9 

10 

.5 

165.6 

158.6 
154.1 
149.1 
147.1 

138.1 

134.3 

123.3 

109.8 

100.8 

90.8 

along the W. and A. Railroad. I 
White and bl~ish-fiint w~th dolomite, 

galena, fiounte, and bante ___________ -I 5 85.8 
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SectionJHale Quarries, 11/2 Miles Southeast of Graysville-Continued 

Sample Units Description of Units 
Total 

Thickness Thiclmess 
No. No. feet feet 

8 
7 
6 
5 
4 

2 
1 

Gray dolomite ___ --------------------
Chert containing galena ______________ _ 
Fine-grained massive gray dolomite ____ _ 
Interbedded dolomite with chert ___ ~ __ _ 
Massive gray heavy-bedded dolomite 

with considerable chert throughout __ _ 
Massive gray fine-grained dolomite 

with considerable chert __________ .:_ __ _ 
White and blue chert _________________ _ 

Heavy-bedded gray dolomite with 
some thin. beds. k large amount 
of chert m thin layert:; ·parallel to 
the beddin,g wi~l;hsO~ElJ:;tQQ.:rilar chert __ _ 

4.7 80.8 
1.5 76.1 
5.5 74.6 

11.3 69.1 

18.8 57.8 
4 39 

35 35 

The following analyses show the. composition of the individual beds 

described in the above Section : 
Analyses of Dolomite from Hale Quarries 

Sample No. ______________ 296· 297 .. 298 299 300, ·, 301 
Unit No. ________________ 22"'"-23 .. ' .'·2t·· 20 124~ 111 10 

''·'' .. 

" Lime (GaO) _____________ 28r'P2•;: 31:50 · :Zl:c20 .: .33.12' 27.28 30.16 
Magnesia (MgO) _________ 16.60 18.30 17.80 16.60 17.60 18.70 
Ferric oxide (Fe20a) _____ 1.28 .90 ·1.32 .92 .90 .68 
Sulphur trioxide (SOa) --- .03 .01 .01 tr. .02 .02 
Phos. pentoxide (P205) -- .02 .02 .02 .02 .02 .02 
Silica .(Si02)---- _________ 8 .. 54 3.60 3.40 3.43 11.76 4.64 
Clay bases ______________ 4.10 1.37 1. 70 1.46 .82 1.23 
Loss on ignition ____ ~ ____ 40.8•1. 44.30 44~ 97 44.05 41.58 44.55 

100.00 100.00 100.00 100.00 100.00 100.00 

Cedar Bluff (Map location 5 Ca) .-Cegar Bluff is located on Ca­

toosa Ridge at a point about three-fourths mile south of the Georgia­

Tennessee line. The Bangor limestone is largely exposed from the 

bottom of the ridge to within 25 feet of the' .top, this upper 25 feet 

being Lookout sandstone. The limestone is heavy-bedded, light-blue 

in color, and varies so111ewhat in lithologic character. Some beds 

are semi-crystalline, others almost holo-crystalline, or fossiliferous. 
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Section f1'0m Top to Bottom> Cedar Bluff 

I , Total 
Sample Units 

No. No. 
Description of Units 

feet feet 
Thickn ss I Thickness 

-------l-----l---------------------------------1-------- . 
8 

302 7 

.303 

.304 

305 

306 

6 
5 

4 
3 

2 

1 

Sandstone __________________________ _ 

Semi-crystalline gray to grayish-blue 
heavy-bedded and massive lime­
stone containing archimedes sp. at 
the bottom _______________________ _ 

Concealed __________________________ _ 

Somewhat fine semi-crystalline heavy-
bedded limestone; partly concealed ___ _ 

Cherty nodular limestone _____________ _ 
Gray to bluish-gray, heavy-bedded, 

semi-crystalline limestone; some 
beds fine grained near top _______ - _

1 Gray to grayish-blue, heavy-bedded 
semi-crystalline limestone ___________ _ 

Heavy-bedded limestone somewhat 
variable in lithologic character; 
semi-crystalline at and near the 
bottom, above which occur fine­
grained limestone succeeded by 
fossiliferous limestone, largely crin-
oidal and semi-crystalline ___________ -J 

;;~ I ;;;;~ 
45 

8 

19.2 

46.4 

40.6 

159.2 
114.2 

106.2 

87 

40.6 

The following analyses shovv the composition of the units described 

1n the above section : 

Analyses of Limestone f1'0n1 CedM Bluff 

·---- ------------------Sample No 
Unit No. __ ----------------------

i 

\ 

I 

) ______________________ ! Lime (CaO 
Magnesia ( 
Ferric oxid 
Sulphur tri 
Phosphorus 
Silics. (SiOz 
Clay bases 
Loss on ign 

.~gO)-------~---------
e (FezOs) _____________ i 

oxide (SOs) -----------· 
pentoxide (P205)----- -! 

) _____________________ \ 

----------------------! 
ition __________________ ! 

I 

' 

302 I 

I 
7 

51.10 
1. 95 

.48 

.00 

.00 
1. 76 
2.55 

42.16 
I 

100.00 I 

303 I .304 305 
5 3 2 

. 
53.30 53.00 54.44 
1. 00 1.00 .10 

.20 .66 .72 

.02 tr. .00 

.03 .02 tr. 
1. 80 2.80 1.26 

.70 .64 .62 
42.95 41.88 42.86 

100.00 I 100.00 100.00 

i 306 i 

1 

53.95 
.20 
.62 
.02 
.03 

2.24 
.98 

41.96 

100.00 
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WHITFIELD COUNTY 

GEOLOGY 

CONNASAUGA SHALES AND LIMESTONES 

The Connasauga formation is made up largely of yellowish-green 

argiUaceous shales with some limestones, which reach a thickness of 

about 200 feet along Cedar Ridge. The ratio of silica to alumina in 

the sha1es is too low to make them attractive for use in the manufac;­

ture of Portland cement. 

The limestones are characterized by argillaceous intercalations and 

fine grain. Some of the beds contain such a high percentage of car­

bonaceous matter that they are blac~ in color. The content of mag­

nesia seldom exceeds 4 per cent. 'They are 'in places chemically suit­

able for use in the manufacture· of Portland cement. The conditions, 

however, which affect their commerciat 'use for this purpose, such as 

nearness of a suitable. shale, transportation, etc., are not favorable. 

This limestone will prove to be the most i~nportant commercial stone 

in the county for the burning 'of li~e, road metal, ballast, etc. 

CHICKAMAUGA FOiRMA'riON 

The formation to the west o:f GhattoOgata . M:ountain is made up 

essentially of vari-colored argillaceous shales with some few inter­

bedded argillaceous 'limestones. The limestones are almost entirely 

absent to the east of this mountain, and are never of sufficient thick­

ness to become of value for economic use. The shales are too variable 

in their physical character for use in the manufacture of cement. 

RocKWOOD FoRMATION 

The shales of this formation are usually interbedded with the 

sandstones. They' occur in great abundance to the west of Chattoo_­

gata Mountain, while the sandstones predominate to the east. Yellow 

sandy shales alie found in. the lower portion of the formation, with 

very few shale~ in the middle, while yellowish argillaceous shales are 

occasion-ally interbedded with sandstones in the ?-pper portion. The 

silica-alttmina ratio is either too high or too low and the sandstones 

are in such great abundance that the shales are seldom commercially 

available for use in the manufacture ·of cement. 
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DESCRIPT:VON OF INDIVIDD AL LOCALITIES 

Ducketts Mill (Map location 1 Wh) .-The Connasauga limestone 

is exposed east of Ducketts Mill on the property of I. S. Duckett, along 

the south side of the Dalton-Spring Place road. The limestones are 

grayish-blue and dark-blue in color and thin-bedded. They are ex­

·posed over a horizontal distance of 360 feet. The strike is N. 11 o E., 
and the dip, 25° SE. 

The following section begins at the uppermost exposure of the 

limestone: 

Section at Ducketts J.11ill 

I Total 
Sample Unit Description of Units Thickness 1

1 

Thickness 
No. No. feet feet 
307 ---4--i·--T-h-in __ s_h_a-ly--an_d __ h_e-avy----b-ed_d_e_d_,_d_a-rk-----l·--------~~ 

blue and black limestone. Shaly 
limestome omitted in sample_________ 12 

3 Concealed___________________________ 10.2 
307 2 Thin and heavy-bedded dark-blue 

61.5 
49.5 

limestone with some chert __________ _ 22.2 39.3 
1 Dark-blue . and grayish-blue thin­

bedded shaly limestone, approach-
ing a cslcareous sh31e in places ______ _ 17.1 17.1 

The following analysis shows the composition of units 2 and 4 in 

the above section: 

Analysis of Limestone {1'0111 D11r,cketts Mill 

(Sample No. 307) 

Lime (CaO) . ·"· .................................. . 
MagJ:.tesia (MgO) ................................. . 

Fenic oxide (Fe20s) ................... · · ....... · · · 
Sulphur trioxide (S03) ••••••••••••••••••••••••••••• 

Phosphorus pentoxide (P,05 ) ••••••••••••••••••••••• 

Silica (Si02) ....................... · · .. · · · ·. · · · · · · 
Clay bases ....................................... · 
Loss on ignition 

38.78 

9.40 

1.46 
.02 

.03 
6.02 
2.78 

41.51 

100.00 
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One mile 1~01-th of Ducketts 111ill (Map location 2 Wh) .-One mile 

north of Ducketts mill on the west side of Cedar Ridge, the dark-blue 

and black limestones of -the Connasauga formation are ex.posed over 

a vertical thickness of 110. feet. Two openings were made at this 

point o.n the hillside s·ome years ago in the search for a black marble. 

The limestone has been burned and used for agricultural purposes . . 
Section from Top to Bottom} one JJffile No7'th of Ducketts Mill 

Sample Unit Description of Units 
Total 

Thickness Thickness 
No. No. feet feet 

308 2 

1 

Thin-bedded, bluish-gray and dark­
blue limestone, largely concealed; 
chert scatteretl. over the surface ______ _ 

Heavy~bedded, dark-bluish-gray and 
black limesbone ____________________ _ 

75.4 110.2 

34.8 34.8 

The following analysis shows the composition of unit 2 in the 

above section : 

Analysis of Lirnestmte On,e iVl ile N 01'th of Dttckett.S iVI ill 

(Sample No: ;308) 
Lime (OaO) ........... · .................. :.. .. .. . .. . 44.06 
J\!Lagnesia. (MgO) ..... •.. . . . . . . . . . . . . . . . . . . . . . . . . . . 5.40 
Ferric oxide (Fe20 8) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .70 
Sulphur trioxide (808)............................... .01 
Phosphorus pentoxide (P20") . . . . . . . . . . . . . . . . . . . . . . . tr. 
Siliea (Si02 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6.40 
Clay bases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.89 
Loss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.54 

100.00 

Jet Black lV!arble Company (Map location 3 ffi\iVh).-The property 

of the J ~t Black Marble Company is located on the west side of Cedar 

· Ridge 11/2 miles north of Ducketts Mill. The limestone exposed at 

this point occurs in the Connasauga forp1ation. Several quariies were 

at one time prospected with the hope of locating commercial mq.rble. 

The limestones are somewhat massive in appearance and contain thin 

argillaceous intercallations. The stt'ike is N. 2° E., and the dip 

15° SE. 
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Section fronz Top to Bottom, Jet Black _Marble Company 

Sample Unit 
I I I Total 

I 
Description of Units Thickness I Thickness 

feet I fe t 

1 ~~-S_o_m_e_e-xp_o_s_u-re_s_o--f _b_l_u-is-h--g-r-ay--,-fi-n-e--l----~· 

No. No. 

309 
grained limestone with chert_________ 95. 2 223. 9 

3 ,1 Heavy-bedded ahd massi~e, bluish­
gray limestone, in places somewhat 
argillaceous _______________________ _ 69.8 128.7 

310 2 Massive bluish-gray, fine-grained 
limestone _________________________ _ 44.8 59.8 

1 Bluish-gray shale ______ ~ _____________ _ 15 15 
----·------

The following analyses show the composition of the limestone m 

the above section : 

Analyses of Lim,estone, Jet Black lJJarble Company 

Sam--pl_w_N_o_·. -_-_-_-_--_-_-_-_--_-_-_-_--_-_-_-_-_--_-_-_----_-_-_-_-_--_-_-_-_--_-_· -_-_-_-------1--3-40_9_1',~--3-1 0-Unit No.:..________________________________________________ 2-3 

Lime (CaO) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 44. 32 j 

Magnesia (MgO) _________________ --- _ --------------------- 4.40 j 

Ferric oxide (Fez03) -------------------------------------- 1.14 I 
Sulphur trioxide (S03) ------------------------------------ .00 1 

PhosphOlllS pentoxide (Pz05)--------------------...:----~---- tr. ~-
Silica (SiOz)_______ _ __ ___ __ __ _ _ _ _____ _ _ _ __ __ _ _ _ __ _ __ ___ _ __ 6. 52 

Loss on ignition__________________________________________ 39.74 

42.52 
4.70 
1. 70 

.06 
tr. 
6.17 
6.35 

38.50 
Claybases--------------------------~--------------------1 3.88 

1_1_0_0_. 0_0_1_1_0_0_. 0-0-

Cedar Ridge, north of the Dalton-Dawnville 1'0ad (Map location 

4 Wh) .-The limestones of the Connasauga formation are exposed at 

a point about one mile north of the Dalton-Dawnville road, on the west 

side of Cedar Ridge. The limestone appears somewhat massive, but 

is thin-bedded and fine grained. Certain strata are fossiliferous, con­

taining fragments of trilobites and a specie of Girvanella m abund­

ance. The section from top to bottom is as follows : 
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Section, Ceda1' Ridge, North of Dalton-Dawnville Road. 

Total 
Sample Unit Description of Units Thickness Thickness 

No. No. feet feet 

311 3 Bluish-bla<:k, thin-bedded, fine-grained 
limestone. A fossiliferous zone 
was observed 20 feet below the top ____ 46.4 158.8 

312 2 Grayish-blue, fine grained limestone 
thin-bedded at top and h'ottom, and 
heavy-bedded near the middle ________ 54.4 112.4 

313 1 Heavy-bedded, dark-grayish-blue and 
dark-blue, fine grained limestone 
Trilobites and Girvanella sp. found 
20 feet from bottom _________________ 58 58 

Yellowish-green fissile argillaceous 
shale ______________________________ 0 0 

The following analyses show the composition of the individual units 

described in the above section: 

Analyses of Limestone from Ced(JJI' Ridge. 

Sample No. _____ :--------------------------------1 311 · 312 
Unit. No·----------~------------------.------------ 3 2 
. 

Lime (CaO)----------------~--------------------- 39.64 50.14 
Magnesia (MgO) ______ _ _ _ _ _ _ _ _ _ __ _ _ ____ _ __ __ _ _ __ __ 4. 40 2. 20 
Ferric oxide (Fe203) ____________________ ~- _ _ __ __ _ _ 1. 34 1. 06 

Sulphur trioxide (S03) ------------------------------------ .00 
Phosphorus pentoxide (P20s)---------------------- ________ tr 
Silica (Si02)------- ____________ -~ _ _ _ _ __ __ _ _ _ _ _ _ _ __ 7. 28 3. 62 

Loss on ignition_____________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -4:3. 70 41. 62 

313 
1 

46.90 
3 .. 10 
1.46 

.01 

.02 
6.22 
2.03 

40.26 
Clay bases _____________________________ ---- - ___ - 3. 641 1. 36 

----1----

100. oo l1oo. oo 100.00 

FMw miles nMtheast of Dalton (Map location 5 Wh) .-The argil­

laceous yellow and green shales of the Connasauga formation are ex­

posed at a point about four miles northeast of Dalton along the road 

which parallels Cedar Ridge and about l:Y2 miles east .of the. ridge. 

The silica-alumina ratio is low, so they cannot be 'used alone in the 

manufacture of cement. The strike is N. 3° E., and the dip 80° SE. 
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The following analysis sho1~·s the composition of an average sample 

taken over the entire exposure of 1,000 feet along the roadside: 

Analyses of Shales) 4 .lvhles Northeast of Dalton 

(Sample No. 3.14) 
Moisture at 100° C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .67 
Loss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.82 
Lime (CaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 
Magnesia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.74 
Alumina (A1,03 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 20.79 
Ferric oxide (Fe203 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7.39 

Titanium dioxide (TiOJ . . . . . . . . . . . . . . . . . . . . . . ... . . . .92 
Silica ( Si02 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 56.20 

97.63 

Two miles due north of Dalton (Map location 6 vVh) .-Limestones 

of the Connasa uga formation are exposed on the property of D. Pur­

year at a point 2 miles due north of Dalton, and only a few hundred 
feet east of the public road. The exposure extends over a thickness 

of 10 stratigraphic feet and parallels the strike for about 100 feet. 

The limestone will make a good road material and can be used also 

for the burning of an agricultural-lime. The conditions which affect 

development prevent its use in the manufacture of Portland cement. 

The strike is due east and west, and the dip is to the north at a low 

angle. 

The follo,ving analysis shows the composition of an average sample 

taken over the entire ex.posure : 

Anal:;r'sis of Limestone from. D. Pu,1'year Prope1'ty 

(Sample No. 315) 
Lime (CaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50.14 
Mag:.;.esia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.20 
Fenic.: oxide (Fe20 3 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1.06 
Sulphur trioxide (S03) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .00 
Phosphorus pentoxide (P20 0 ) • • • • • • • • • • • • • • • • • • • • • • • tr. 
SilJca (Si02) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3.62 
Cl:;,y bases ..................................... : . . 1.36. 
Loss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41.62 

100.00 
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Th1'ee and one-half miles east of ~Vm-ing (Map location 7 Wh) .­

Three and one-half miles ea.st of Waring and about three-fourths mile 

east of Coahuila Creek, the yellowish-green argillaceous shales of the 

Connasauga formation are exposed just west of the public road for a 

thickness of about 1,000 feet. The percentage of alum.ina is too high 

and the silica too low for·their use in the manufacture of cement. 

The following analysis shows the composition of the shales at this 

point: 

Analysis iof Shales 3 1/2 111iles East of T¥m-ing 

(Sample No. 316) 
Moistu.re at 100° C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .90 
Loss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 7.02 
Lime (GaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .00 
Magnesia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.44 
Alumin-a (A120 8) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 21.21 
Ferrie oxide (F~203) .. .. .. • .. .. • .. .. .. .. .. .. .. .. .. • 7.39 
Titanium dioxide (Tr02 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • 1.28 
Silica (Si'O;.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60.26 

99.50 

Dantzler P1'operty (Map loca~ion 8 \iVh) .-The Connasauga lime­

stone outcrops on, the propertJ of Mr. Dantzler, about one-half mile 

east of Praters Mill. The limest011e · occupies the hill from the base 

to~ the top, but the exposure is not .continuous. The rather high .. con­

tent of magnesia and absence of available shales will 'Prevent its use 

in the n.1anufacture 'of Portland cement. The stone is suitable for road 

metal, ballast, co~1crete, and for the manufacture of lime. 

The following analysis shows the average composition of the lime­

stone at this point: 

Analj1sis of Limestone f1'0m Dantzle1' P1-ope1'ty 

(Sample No. 317) 
Lime (OaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45.28 
Ma.gnesia (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.20 
F·errie oxide (FezOs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.20 
Sulphur trioxide (S03 ) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .02 
Phosp·horus pentoxide (P,OG) . . . . . . . . . . . . . . . . . . . . . . . . tr. 
Silica (Si:02) ...................... :. . . . . . . . . . . . . . . 6.40 
Clay bases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.45 
Loss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.45 

100.00 
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MURRAY COUNTY 

GEOLOGY 

CONNASAUGA SI-L~ES AND LIMESTONES 

The Connasauga formation consists essentially of argillaceous 

shales and interbedded limestones. The limestones sometimes attain 

a thickness of more than 100 feet, but usually they are only a few feet 

in. thickness. They are fine grained, thin-bedded, grayish-blue in 

color, and contain many argillaceous impurities. The percentage of 

magnesia is usually below 5 per cent.; however, the conditions which 

affect their development, such as association of shales of suitable com­

position, fuel supply, transportation facilities, quarry openings, etc., 

will in all probability prevent their use in the manufacture of Portland 

cement in this county. 

The ratio of silica to alumina in the Connasauga shales is too low 

to make them of any value for use in the manufacture of cement. 

KNOX DOLOMITE 

The Knox dolomite occupies a large valley area extending in a 

general north and south direction from the Georgia-Tennessee line to 

a point several miles south of S.pring Place. 

places concealed by a thick residual soil. 

The dolomite is in many 

On account of its usual 

occurrence below water level it is not an easy matter to procure it 
for the manufacture of lime. The high percentage of magnesia is 

objectionable for its use in the manufacture of Portland cement. 

CHICKAMAUGA FoRMATION 

The Chickamauga formation in this county is made up of van­

colored argillaceous shales and sandstones, while limestones are almost 

entirely absent. The variable character of the shales renders them 

unattractive for use in the manufacture of Portland cement. 

The limestones and shales occur only in the western portion of 

Murray County in the Great Appalachian Valley area. The shales 

do not fulfill the requirements for the manufacture of Portland ce­

ment, while the limestones are so seldom exposed over a thickness suffi­

cient for economic development that it was not thought advisable to 

sample any individual localities. 
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GORDON COUNTY 

GEOLOGY 

CoNN.As.AUGA SHALES AND LIMESTONEs 

The Connasauga formation in Gordon County is essentially the 

same as in Murray County described above. The most important cal­

careous and argillaceous materials found in this county, and those 

which will prove to be of the greatest commercial importance, are 

found in the Connasauga formation. They are of value for use as 
' 

road metal, ballast, and for the local manufacture of lime for agricul-

tural pur~oses. They carry a content of magnesia well within the 

limits prescribed for use in the manufacture of Portland cement, ye~ 

the. cpn,qitions which affect their development, such as available shales, 

fuel supply, etc., will prevent their use .for this purpose i~ the imme­

diate future. The ratio of the silica to the alumina in the shales is too 

low to make them of value for use in the manufacture of cement. 

KNOX DOLOMITE 

The high percentage of niagnesia contained in the Knox dolomite 

1s objectionable for its use in the manufacture of Portland cement. 

This rock can be best used for road material. 

DESORIPTrGN OF INDIVIDUAL LOCALITIES 

01ie mile southeast of Fairmount (Map location 1 G) .-One mile 

s:outheast of Fairmount on the north side or the Tennessee road and 

immediately north of the -bridge over Sallocoa Creek, the limestones 

and shales of the Connasauga formation are exposed. The limestones 

at thi~ point have a thickness of more than 100 feet. They are dark -

grayish-blue, fine-grained and often semi-crystalline and contain many 

argillaceous intercalations with some seco~dary calcite in veins. The 

strike is N. 10° W., and the dip 20.0 NE. 

The following analysis shows the composition of al?- average sam­

ple taken over the entire ex~osure at this point: 

A1~alysis of Limestone One Mile Southeast of Farirwwunt 

(Sample No. 318) 
Lil.ne (OaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49.20 
lV.ragnesia (MgO) . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . 1.46 
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F01·rie oxide (Fe20 3) ••••••••.••••• _. • • • • • • • • • • • • • • • • .40 
Sulphur trioxide (803) __ •••••••••• __ • • • • • • • • • • • • • • .00 
Phosphorus pentoxide (P20 5)........................ tr. 
Sil~ca (SiO,) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.76 
Cls.y bases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.14 
Loss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43.04 

100.00 

One mfle southwest of Fainnount (Map location 2 G) .-One mile 

southwest of Fairmount and on the north side of the Fairmount-Adairs­

ville public road, limestones of the Connasauga formation are exposed 

over about 30 stratigraphic feet. These limestones are interbedded 

with some few argillaceous shales. They are thin-bedded with a some­

what massive appearance, dark-blue in color, fine-grained with some 

laminae o.f clayey impurities. 

One mile northeast of Pine Log Creel:r- (Map location 3 G) .-Lime­

stones and shales of the Connasauga formation outcrop about one mile 

northeast of Pine Log Creek, on the Fairmount-Adairsville public 
road. The limestones are poorly exposed so that it is difficult to get 

an average sample over their entire ·thickness. They resemble in 

lithologic character the limestones which occur elsewhere in this forma­

tion in this vicinity. 
BARTOW COUNTY 

GEOLOGY 

BEAVER LIMESTONE 

The Beaver limestone in Bartow County is largely concealed and is 

usually valley-forming. In the few exposures which occur the lime­

stone is grayish-blue, semi-crystalline and massive. It can be best 

used in the focal construction of roads. On account of the conditions 

which affect its development it will seldom be commercially available 

for lime while the high percentage of magnesia makes it objectionable 

for use in the manufacture of Portland cement. 

RoME FoRMATION 

The Rome formation is made up essentially of vari-colored argil­

laceous shades with some sandstones. The variable character of the 

shales and their low, silica-alumina ratio make them unattractive for 

use in the manufacture of Portland cement. 
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CONNASAUGA SHALES AND LIMESTONES 

The Connasauga formation consists essentially of argillaceous 

shales with some interb~dded lhnestones. The limestones. can be 

used for road metal, ballast, concret.e, and lime. The content of 

Magnesia is usually below 4 per cent., and in some 'Places there is no 

serious objection chemically against its use in the manufacture of 

Portland cement. However, the fact that not only the shales of this 

formation, but also those in adjacent formations, have a silica-alumina 

ratio considerably below 3 to 1 make the conditions unfavorable for 

the successful operation of a cement plant. 

KNox DoLOMITE 

The Knox dolomite in Bartow County is usually exposed only in 

the upper portion of the formation. This portion Qf the formation 

contains much chert which is found both as layers and as nodules. 

The crushed dolomite can be used for road metal, ballast, concrete, 

fluxing, etc. The burned stone makes a: highgrade lime. The high 

percentage of n1agnesia pro·hibits its use in the manufacture of Port­

land cement, but at the same time there ;;tre certain beds which will 

make an excell:ent na:tura:l' :ce1nent~' 

CHICKAMAUGA LIMESTONES .A.ND RocKMART SHALES 

In the extreme southwest ,.p.orfioi1 of the country there are some 

exposures of the. Chicamauga limestone and the Rockmart shales. The 

limestone is valley forming and the conditions whic~ affect its develop­

ment prevent its use in this county in the manufacture of Portland 

cement. The Rockmart shales are eminently suitable 111 every way 

as a mix in the manufacture of Portland cement. 

DESORIPTI:ON OF INDIVIDUAL LOCALITIE8 

Two miles so,uth of Sophia (Ma'P location 1 B) .-The Beaver 

limestone is exposed at a point about two miles south of Sophia, on 

the east side . of the road between Sophia and Grassdale. The lime­

stone outcrops over a stratigraphic thickness of about 30· feet and is 

overla~n by shales of the Rome formation. 

The limestone is heavy-bedded and massive, semi-crystalline, and 

of a gray-blue to dark-blue color. The shales which overlie the 
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limestone are considerably metamorphosed and contain much sec­

ondary amorphous quartz in the form of stringers. The shales are 

characteristically fissile and of variegated color. The rocks strike N. 

78° E., and dip 20° NW. 

The following analyses show· the .chemical composition of this 

limestone and shale: 

Anal)'Ses of Limestone and Shale} 2 J}1iles South of Sophia 

I I 
. ·Limestone I Shale 

Sample No.____________________________________________ 319 
1 

320 
, 

------------------------------------------4--------------I 
Moisture at 100° C _____________________________________ ----------1 .80 
L . ·t· I ~ 70 oss on 1gm 10n ___________ -. ______________________________________ 

1 

1 . 

Lime (CaO)____________________________________________ 30.30 .44 
Magnesia (MgO)______ __ ___ ___ _ __ _ ___ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 19.56 2. 90 
Alumina (AlzOs) ______ --- ___________ - _ -- _ ------ __ -- _ ~- __ -- __ -_----I 29. 44 
Ferric oxide (Fe:.aOs)---'----------------------------------1 1.26 I 6.80 
Sulphur trioxide (SOs) ___________________ --- ____ - ------ ~~ . 00 I_-------

Phosphorus pentoxide (P205)---------------------------- .02 1--------
Silica (Si02)-------------------------------------------- 1. 76 1 48.64 
Soda (Na20) ______________________________ - ____ _ _ __ _ _ _ _ . 08 1 1. 22 

Potash (K20)------------------------------------------ .10 1 1.48 
Manganese (MnO) _____________________________ --- _-- __ - _----- - -- i tr. 
Titanium dioxide (Ti02) _________________________________________ -I . 82 

Clay bases _____________ -------------------------------- . 78 1--------
Loss on ignition--------~-------------------------------- 46.14 

1 

_______ _ 

I 

1 100. oo I roo. oo 

Folsom (Map location 2 B) .--At a point several hundred feet 

west of Cedar . Creek and just north of the Adairsville-Fairmount 

public road a dark-blue, heavy-bedded somewhat fine-grained lime­

stone of the Connasauga formation is exposed over a stratigraphic 

thickness of from 50 to 75 feet. The limestone occupies a small hill 

and extends from the base to the t~p of the hill, a verti<?al height of 

about 40 feet. The stone is badly weathered, contains much secon­

dary calcite and is very similar in lithologic character and chemical 

composition to other limestones found in th~ same formation through­

out this area. The strike is N. 20° E., and the dip 30° NW. 

Fottr miles east of Folsom (Map location 3B) .--Four miles east 
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of Folsom, just east of the road which parallels Rocky Branch, the 
limestones of the Connasauga ~ormation are exposed on the property 
of Mr. Nally. The limestone is dark-blue, fi.ne ... grained, and appears to 

be somewh?-t heavy-bedded. It occupies three low hills and out~rops 
across the strike for about 150. feet. 

The following analyses show the composition of samples taken 

across the strike fl'om the several points designated on the map : 

Analyses of Lin'testone) 4 Miles East of Folsom 

Sample No. ___ - __ -- _____________________________________ _ 

Lhne (CaO)----------------------------------------------
Magnesia (MgO) ______________ --------.,-- ____________ :.. ____ _ 

. Ferric oxide (Fe20a) ________________ ---- _________________ _ 

Sulphu~ trioxide (SOa) -----------------------------------­
Phosphorus pentoxide (P20s)-----------------~--------:-----. 
Silica (Si02)-- _ -- ---- _______ _: ____ - _____ -------------- _- __ 
Clay bases-----------------------------------------------
Loss on ignition ___ ,--- ___________________________________ _ 

321 

51.80 
2.00 

.12 

.00 

.02 
1.50 
1.16 

43.40 

322 

52.74 
1. 65 

.96 

.00 

.01 
1.10 

.32 
43.22 

100.00 100.00 

Georgia Green Slate Company (Map location 4 B).~. The quarry 

of the Georgia Green Slate Company is located on the Louisville and 
Nashville Railroad about 11,4 . miles northeast of Boliver station~ 

The slates belong to the Connasauga formation which at this point. 
is made up of green slates and grayish-blue limestone. · The quarry 

recently opened has been worked along the strike to a depth of about. 
35 feet. The strike is N. 50'0 E., and the dip 13° SE. ' 

The following analysis shows· the character of an· average sample­

which was taken . over the entire quarry exposure : 

Analysis of Georgia Green Slate 

(Sample No. 323) 
Moisture at 100° 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28 
L.oss on ignition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.11 
Li1ne (OaO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .73 
Mag11esia (MgO) ... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.50 
Alumina (A.120a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.60 
Fe.rric oxide (Fe20a) .............. : . . . . . . . . . . . . . . . • 1.68 
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Ferrous oxide (FeO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.74 
Sulphur t.rioxide (S03) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .37 

Phosphorus pentoxide (P20 5 ) • • • • • • • • • • . • • • • • • • • • • • • • tr. 
Silica (Si02 ) • • • • • • • • • • • . . • • • • • • • • • • • • • • • • • • • • • • • • • 55.30 
Soda (Na20) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.40 

Potash (K20) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.90 
Manganese (MnO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .08 

'L'itanium dioxide (Ti02 ) • • • • • • • • • . • • • • • • • • • • • • • • • • • .73 

Carbon dioxide (C02) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .83 

100.25 

Ladd Lime Company (Map location 5 B) .-The property of the 

Ladd Lime Company is located on the Seaboard Railroad about two 

miles southwest of Cartersville. 

The quarry opening is along the southeast end of Ladd Mountain, 

in the upper portion of the Knox dolomite. Al-ong the· eastern edge 

of this mountain there is a fault zone of conglomerate which has a 

width of about 15 feet. This fracture zone is made up of bluish-gray 

and light gray angular fragments of dolomite cemented together by 

calCareous and siliceous matrix. The rocks have been much shattered 

and broken for a distance in· places of 50 feet on the west side of the 

fault. Frequently large quantities of silica and clay impurities are con­

tained in this rock mass. After the fracturing of these rocks took 

place underground waters carrying lime in sol uti on deposited it in 

these open fissures, so that they are partially filled with calcite which, 

however, is never in sufficient quantity to be of any commercial im­

portance. West of the fractured zone the strike is N. 50° E., and the 

dip 32° SE. 

Three systems of joints aid greatly in quarrying the stone. How­

ever, their abundance will probably prohibit the use of the stone for 

building •purposes. One system of joints filled with clay has aj 

general east and west direction; the second system has a general 

northeast and southwest direction; while the third system intersects 

these two systems of joints. 

The following section was made in what is known as quarry No. 1, 

which will give a general id...ea of the physical character of the stone: 

, 
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Section) Ladd Lime Company)s Quarry 

Sample Unit Description of Units 
Total 

Thickness Thickness 
No. No. feet feet 
--

324 

325 

326 
' 

327 
328 

' 

{ 

10 
9 
8 

7 
6 
5 
4 

3 

2 
1 

Cherty dolomite ______________________ 15Q-200 
Sandy dolomite (not sampled)_·________ 3 
Grayish-b~ue dolomite containing a 

three-inch layer of chert at a point 
. 3 feet above the bottom _____________ _ 

Gray dolomite ______________________ _ 
Grayish-blue dolomite ________________ _ 
Datk~blue dolomite __________________ _ 

Sandy dolomite with rron and clay 
impurities. This unit contains too 
many impurities for lime burning or 
fluxing S:tone.; not' sampled..: ____ :- _"" ___ _ 

Sandy, soin~wh~t ,ir4consolidated dol-. 
omite _________ '-- __________ -.- ______ . 

Grayish-blue dolomite _______________ _ 
Gray dolomite; quarry floor.., __________ _ 

10 
22 
15.5 
5.5 

10 

3 
5.8 

21.9 

296.7 
96:7 

93.7 
83.7 
61.7 
46.2: 

40.7 

30.7 
27.7 
21.9 

The followi"ng chemical analyses shows the composition of the 

units described above: 

Y.Ina:tysb of Dolomite> Lada Lt111;e Co4Ytp7lny 

Sample N<L~'-~ __ ·.:. ___ L~':. ~ :.;· ______ ~ 324 325 326 32'1 328 
Unit No._-----~-·"' __ -~.- _______ ~-_ ''8 7 5..,6 2 1 

.... ·<,.• ...• · ... ••.. . .· . ··' .· Lime. (CaO):_ _____________________ 3'1.37 33.62 24.70 34,33 31.59 
Magnesia (l\1g0) -~--- --- --'- ------ 14.'74 14.89 13.90 18.85 20.72 
Ferric oxide (Fe20a) ____ ,_ ________ 1.09 1.19 1. 08 .85 .72 . 
Silicv (Si02i~-----------~-------- 22.03 5.00 2.96 . 57 .16 
Clay bases ______________________ .33 .76 1.13 1.33 1.33 
Loss on ignitibn __________________ 30.44 44.54 56.23 44.07 45.37 

1oo.oo 10o.oo ioo:oo 1oo.oo 1oo.oo 

Specific gravity___________________ 2. 73 2.84 2.85 2.87 

CONDITIONS AFFECTING DEVELOPMENT 

The dolomite is exposed 'from the top to the bottom of the quarry 

over a stratigraphic thickness of 91 feet, while the cherty dolomite-
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A. LADD LIME COMPANY, LOCA'fED ABOU1.' 2 l\llLE OUTHWEST OF CAR'fERSVILLE, BARTOW 

COUNTY, SHOWING LADD UOUNTAIN, Ll1IE KIT,NS, AND CRUSllED STONE BINS 

B. LIME KILNS AND CEMENT MILL, HOWARD HYDRAULIC CE~1ENT COMPANY, 

CEMENT, GEORGIA 
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extends from the top of the quarry to the top of the mountain. The· 

horizontal extent of the exposure along the east side of the mountain 

is about 1,000 feet. The quarries are located about 40 feet above· 

·the general level of the valley, so that drainage is natural and the· 

quarries should always be dry. The kilns are so situated that the 

stone can be conveyed from the quarry to the kilns by means of a. 

gravity tram. The rock best suited for lime consists of units 1, 2, 5, 6, 

and 7. Units 1 and 2 are best suited for paper manufacture, fluxing· 

stone, lining of furnaces, and glass manufacture, while units 5, 6, 7,. 

and 8 can also be used for like purposes. As long as the cherty dolo­

mite is quarried previous to that of the underlying dolomite and used: 

for ballast, concrete, etc., it can not be considered as overburden. 

DEVELOPMENT 

The quarry is an open cut. The rock is drilled and blasted from 

place and then broken into convenient size for handling. It is loaded. 

on cars of a gravity tram and taken either to the crusher or to the 

kilns. The kilns are four in number, about 40 feet in height with 

separate feed. Wood is used as a fuel. The lime is packed in barrels­

or shipped in bulk. 
USES 

The individual beds of the quarry differ both in their physical and. 

chemical character and different beds are best adapted for certain uses. 

·This dolomite can be used for the lining of furnaces, for blast furnace 

:flux, in the manufacture of :flint and plate glass, concrete, ballast, road 

metal, for the sulphite process in the manufacture of paper, and for 

mortars and plasters. The value of this lime for agricultural purposes. 

depends both on the character of the soil and the nature of the crop to­

be grown. 

Howa.rd Hydraulic Cement Compawy (Map location 6 B).-The 

property of the Howard Hydraulic Cement Company is located on the 

Western and Atlantic Railroad at Cement station. Natural cement 

rock as previously stated was found at this point in the year 1850 by 

the Rev. Charles H. Howard, of Charleston, S. C. A compan•· was. 
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organized in 1851, and the manufacture of a natural cement was begun 
during that year. 

GEOLOGICAL RELATIONS 

The natural cement rock is found in the Knox dolomite formation. 

Otto Veatch, former assistant State geologist, furnished the following 

section: 

Section, HowMd Hydraulic Cement Company. 

Sample Unit Description of Units 
Total 

Thickness Thickness 
No. No. feet feet 

329 3 

2 
1 

Dolomite and residual clay anti flint. 
Upper "Cement strata"; 20 inches 
of rock occuring near the middle of 
of this strata; contains too high per­
centage of lime for use __ ~'"--------~-

Bastard :rock ________________________ _ 

Black :fine-grainBd compact dolomite 
intimatBly veined with coarsely 
crystalline calcite; lower layer ca:p. 
be used alone or can be mixed about 
half and half with the upper layer, 
in places too calcitic to be used ______ .. 

Some thin seams of black :flint, •about 
one-half inch thick occur but not 
abundant _________________________ _ 

' ' 

5.9 
11 

7 

23.9 
18 

7 

The following analyses show the composition of the units described 

above: 

Anal·yses of Dolomite, Howard Hydraulic Cement Company 

Sample__________________________________________________ 329 330 

Unit No·------------------------------------------------- 3 1 

Lime (CaO)-,-----------------------·---------------------- 32.10 
Magnesia (MgO) _ _ _ _ _ ___ ___ _______ _ _ _ ____ __ _ _ ______ _ _____ 4. 10 

Aluinina (AbOa)------------------------------------------ } 2 48 
Ferric oxide (Fe20a) -------------------------------------- · 
Silica (Si02)---------- _____ ------- ___ _ __ ____ __ ______ ____ __ 28.42 
Loss on ignition_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 32. 90 

100.00 

29.50 
16.30 

{ 
3.59 
1. 55 
7.15 

41.91 

100.00 
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CONDITIONS AFFECTING DEVELOPMENT 

The natural cement beds are se:rarated from one another by 

dolomite which is not suitable for the manufacture of a natural cement. 

On this account the natural "cement rock" can be most economically 

won by mining. The dip of the beds is only go, so that the slope of 

the drifts is gentle. 
DEVELOPMENT 

The stone is blasted from place in the mine and broken, so that it 

can be handled by the miner. It is then loaded by hand on small cars 

and conveyed to the kilns along an incline. The kilns are of the dome­

type and six in number. Four upright kilns are jacketed with steel 

and lined with fire brick, clay occupying the span between the jacket 

and the lining. These four kilns have a daily capacity of 75 barrels 

each. Two kilns have their exteriors built of rock. These rock-jack­

eted kilns, have a daily capacity of 40 barrels each. The kilns are all 

25 feet in length. They are charged with fuel and cement rock in 
alternate layers. It requires about three days for thorough calcina­

tion to take place. The calcined rock is drawn at the bottom of the 

kiln and conveyed to a frustrum and cone crusher, and the crushed 

clinker is conveyed by elevator buckets to a screen of 100 mesh. The· 

material which does not pass through the screen is conveyed to buhr­

stones where it is ground. It is then sacked for shipment. 

The following analyses show the composition of the Howard 

cement: 

Analyses of Howard Hydraulic Cement 
----·-- ------------------------------;----..,.----

_________ c_l_·n_st_i_tu_e_n_t_s _____________________________ l ___ r ___ l II 

Lime (CaO) __________ ----------- _--------- ____ -----------
Magnesia (MgO) _________________________________________ _ 

Alumina (AbOs) ____ -------------------------------------
Ferric oxide (Fe20s)-------------------------------------­
Silica (Si02)----------------------------------------------

I Cummings, Urilvh, Americ·an Cements, 1898, p. 35. 

48.181 48.86 
15.00 18.14 

3. 35 '} 11.60 
7.23 

22.58 19.50 

II W. M. BoWTon, analyst, E·ckel, E. C., Clements, Limes and Plasters, 
1907, p. 253. 
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Clifford Lime and Stone C ompaWJ' (Map location 7 B) .-The prop­

erty of the Clifford Lime and Stone Company is located three miles 

northwest of Kingston, on a spur track of the Western and Atlantic 

Railroad. 
GEOLOGIC RELATIONS 

The entire exposure belongs to the Knox dolorhite formation. The 

dolomite is largely crystalline, of a bluish-gray or light-gray color and 

breaks with an mi.even fracture. The lower strata in the quarry con­

tain layers and nodules of c11ert which should be separated from the 

dolomite and should never be allowed to enter the kiln. 

The dolomite outcrops for about 450 feet in a horizontal direction 

N. 75° W., and not more than 50. feet in a vertical direction. This 

constitutes the quarry exposure. The quarry is situated above the 

general level of the valley so that the drainage is natural and with the 

proper quarry development a very considerable tonnage of d'olomite is 

available above water level. The overburden consists. of about 10 

feet of resid~al red c1ay soil. The dip is 15° SW. 

Section of Cen1,ent Strata) Cliffo·rd Lime and Stone Compa1iy 

Total 
Sa:rii.ple Unit Description of Units Thickness Thickness 

No. No. feet feet 
-

6 Dark-gray, fine-grained "cement rock"~_ 2.3 7.3 
5 

Chert _______________________________ .1 5.4 
4 Dark-gray,fine-grained "cement rock'' .7 5.3 

331 3 Chert _______________________________ .1 4.6 
2 Black cement rock ____________________ 1.2 4.5 
1 Dark-gray, fine-grained "cement rock" __ 3.3 3.3 

I 

The analysis of sample 331 shows the general chemical character 

of the entire exposure. Chert was omitted in sampling. Sample 332 

shows the chemical composition of the natural cement strata. 

I 
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Analyses of Dolon1,ite, Clifford Lime and Stone Company Development 

331 , 
1-6 I 

332 

________________________ , ___ '----
1 

Lime ( CaO) ____ - - - - - - - - - ------- - ------- - - --- -- -- - _ - - -- _ _ 31. 16 i 25. 00 
Magnesia. (MgO) ______________ - ___ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 18. 37 [ 16. 00 

Alumina (Alz03)---------------------------------------- jl ') ')O 1{ 2.86 ... ~ I 
Ferric oxide (Fcz03) -------------------------------------

1 
2.60 

Sulphur trioxide (SOsi ------------------------------ ------! . 00 i . 00 
Phosphorus pentoxide (Pz05) ______________________________ [ 4.29 I 15.40 
Silica (SiOz) ________________________________________ ------( 4:3.98 I 38.13 

! -~ 
' 100.00 ! 100.00 

DEVELOPMENT 

The rock is drilled and blasted from place, then broken into con­

enient size to be handled by the quarryman, loaded on cars and con­

·veyed by rope pulley along an incline to the kilns or taken to the 

crusher. 

There are two bottle-shaped kilns, steel or iron jacketed, with a 

daily capacity of about 125 barrels each. The kilns are about 30 feet 

in height and 12.3 feet in their greatest diameter. The dolomite and 

fuel are fed in alternate layers at the top and the burnt stone is drawn 

at the bottom of the kilns. The calcined dolomite is then loaded into 

wheelbarrows and dumped into a small Walker and Elliott crusher. 

The grindings from this crusher pass over screens, the fines going to 

the bins and the coarse material to the buhrstones. It is then sacked. 

The brand and trade name is "Etowah." 

USES 

This dolomite will make a good building lime, when calcined, and 

can also be used for the following purposes : blast furnace, manufac­

ture of flint and plate glass, manufacture of paper, and crushed stone 

ij)roducts. 

The fact that the stone is a dolomite running high in magnesia pre~ 

vents its use in the manufacture of Portland cement. It is very prob­

able that the "natural cement rock strata" is too thin to be of any com· 

mercial value in the manufacture of natural cement. 

Pa.ul F. Ahn property (Map location 8 B) .-The Paul F. Akin 

quarry is located one-fourth mile northeast of Cave station and about 

400 feet north of the Kingston-Cartersville road. The rock consists of 



278 GEOLOGICAL SURVEY OF GEORGIA 

the Knox dolomite which is gray heavy-bedded and massive in appear­

ance, fine-grained and partly crystalline. The vertical extent of the 

outcrop is about 37 feet, of which only about 17 feet is suitable for 

use in the manufacture of lime. The· outcrop along the strike extends 

only a short distance, due to the covering of chert. The quarry is on 

the east side of the hill about 2,5 feet above the valley level. The over­

burden at the quarry consists of about 15 feet of chert. 

The rock is quarried and broken into convenient size for handling 

by the quarryman. It is then loaded on wheelbarrows and taken to· 

the kiln. One kiln, built of stone and lined with fire brick, has a height 

of 25 feet. Limesto!le is added a_t the top and wood is used in separate 

fire boxes at the bottom of the kiln. The calcined rock is drawn below 

the fire boxes. The stone has only been burned for local use. 

The following section was made at this locality : 

Section of Exposure on Paul F. Akin Property 

Total 
Sample ''Unit Description of Units Thickness ThickL.ess 

No. No. feet feet 
.. 

{ 
Unconsblidated soil, chert and cherty 3 

.dolomite __ ..: ________________________ 15 25 
333 2 Cherty dolomite ______________________ 5 10 

1 Light grayish-blue dolomite ____________ 5 5 
Base of stone kiln ____________________ 0 0 

The following analysis shows the composition of the lower 17 feet 

of the exposure : 

Analysis of Dolomite) Paul F. Akin Prope1'ty 

(Sample No. 333; Units No.1, 2 and lower 7 Feet of Unit No.3) 
Lime (QaO) ...................................... . 
Magnesia (MgO) ............ ' ..................... . 
Ferric oxide (Fe20 8) ••••••••••••••••••••••••••••••• 

Sulphur trioxide (BOa) ............................ . 
Phosphorus pentoxide (P20 5) •••••••••••••••••••••••• 

Silica (Si02 ) •••••••••••••••••••••••• • ••••• ~ • • •• • • • 

Clay bases ........................................ . 
Soda (N~O) ..................................... . 
:Potash (K20) .................................... . 
Loss on ignition .................................. . 

29.46 
18.92 

.62 

.00 

.02 
4.82 
1.04 

.10 

.18 
44.84 

100.0(} 
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SPECIFICATIONS 

The following specifications for Portland cement by the U. S. 
Government are taken from the advance chapter mineral resources 
of the United States Geological Survey, 1911: 

Since June, 1911, a committee composed of Government engi­
neers in conference with representative consumers and manufac­
turers and special committees of the national engineering societies, 
has been engaged in formulating a single specification for Portland 

' cement to be used by all departments of the Government. This 
committee has had in view the desirability of an agreement between 
the specifications in use by the public and those adopted by the 
Government. At a departmental conference held February 13, 
1912, a set of liberal specifications was unanimously adopted, and 
simultaneously with their publication the following Executive 
order was issued : 

EXECUTIVE ORDER. 

It is hereby ordered that all Portland cement that may hereafter be pur­
chased by any department, bureau, office, or independent establishment of 
the Government, or that may be used in construction work connected with 
any of the aforesaid branches of the Government service, shall conform in 
every respect to the specification for Portland ·cement aclopted by the depart­
mental conference at t•he meeting held at the Bureau of Standards on Febnary 
13, 1912, and approved iby the .beads of the several departments (to be known 
as the United States Government specification for Portbnd cement): Provided, 
however, that such specifica.tion may be modified from time to time by any 
similar departmental conference, with the approval of the heads of the several 
departments. 

WI!ii. H. TAl!'T. 

THE WHITE HousE, 
April 30, 1912. 
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UNITED STATES GOVERNMENT SPECIFICATION FOR PORTLAND 
CEMENT! 

Definition.-1. The cement shall be the product obtained by :finely pulverizing 
clinker produced by calcining to incipient fusion an intimate mixture of 
properly proportioned argillaceous and calcareous su~stances, with only such 
additions subsequent to ·calcining as may be ~ecessary to control certain 
properties. Suc•h additions shall not ex·ceed 3 per cent. by weight, of the 
calcined product. 

Co1nposition.-2. In the :finished cement the following limits shall not be 
exceeded: 

Per cent. 
L~ss on ignition for '15 minutes _______________________ 4 

Insoluble residue ------------------------------------- 1 
Sulphuric anhydride (S03) ---,----------------·---------: 1. 75 

Magnesia (MgO) ------------------------------------ 4 

Specific gravity.-3. The speci:fic gravity of the. cement shall not be less 
than 3.10. Should the cement ·as received fall below this requiTement, a second 
test may be made upon a sample heated for 30 minutes ut a ve:ry dull red heat. 

Fineness.-4. Ninety-two per cent. of the cenient' by weight, shall pass 
thxough the No. 100 sieve, and 75 per cent. shall pass through the No. 200 sieve. 

Soundness.-5. Pats of neat ceni:ent "pt:epaTed and treruted as 'hereinafter 
prescribed shall remain :firm and hard and. show no sign of distortion, checking, 
cracking, or disintegrating._ . If the c~ment fails to meet. Mre prescribed steaming 
te·st, the· ceme:itt may;'be rejectea or tlie stea:rhirig te~t repeated after seven or 
ni.Ol'e days, at the option of the engineer. 

Time of setting.-=-6~ The cement. shall not .acquire its i~itial set in less than 
45 minutes and must have acquired its :final set within ld hours. 

Tensile strength.-7. Briquets made of neat cement, .after being kept in moist 
air for 24 ··hour~> and t·he rest of the time in water, shall develop tensile strength 
per square inch as follows: 

Pounds. 

After t days-------------------,----------------------- 500 
After 28 days ______ ----------------------------------- 600 

8. Briquets made up of 1 part cement and 3 parts standard Ottawa sand, 
by weight, shall develop tensile .strength per square inch as follows: 

Pounds. 
After 7 days __________________________________________ 200 

After 28 days·----------------------------------------- 275 

9. The average of t·he tensile strength developed at each age by the briquets 
in any set made from one sample is to be considered the strength of the sample 
at that age, excluding any results that are manifestly faulty. 

' 
1United States Government specification for Portland Cement: Cir. Bur. 

Standards No. 33, U. S. Dept. Com. and Labor, M-ay 1, 1912. 
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10. The average strength of the sand-mortar briquets at 28 days shall show 
an increase over the average strength at 7 days. 

Brand.-11. Bids for furnishing cement or for doing work in which cement 
is to be-used shall state the brand of cement proposed to be furnished and the 
mill at which made. The right is reserved to reject any cement which has not 
establis'hed itself as a high-grade Po.rtland cewent and has not been made by 
the same mill for two years and given satisfaction in use for at least one year 
under climatic and other conditions at least eq11al in severity to those of the 
work proposed. 

Packages.-12.. The cement shall be delivered in sacks, barrels, or ethel' 
suitable packages (to be speci:fied by the engineer), and shall be dry and free 
from lumps. Each package shall be plainly labelt=ld with the name of the brand 
and of the manufacturer. 

13. A sack of cement shall contain 94 pounds net. A barrel sl1all contain 
376 pounds net. Any package that is short weight or broken or that contain·s 
damaged cement may be rejected, or accepted as a fractional package, at the 
'Option of the engineer. 

Inspection.-14. The cement shall be tested in accol'dance with the standard 
methods ·hereinafter prescribed . In general the cement wiH be inspected and 
tested after deliYery, but partial or complete inspection at the mill may be 
ca1led for in the speci:fications or contract. Tests may be ma.de to, determine 
the chemical composition, specific gravity, :fineness, soundness, time of setting, 
and tensile strength, and a cement may be rejected in case it fails to meet any 
Qf tbe specified requirements. i1.n agent of the contractor may be present at 
the making of the tests or they may be repeated in his rresence, 

15. In case of failure of any of the tests, and if the •contractor so desires, 
the engineer may, :if l1e deem it to the interest of the United States, have any 
or all of the tests made or repeated by the Bureau of Standards, United States 
Department of Commerce and Lal)or, in the manner hereinafter specified, all 
expenses of such tests to be paid by the contractor. .:\11 such tests shall be 
made on samples furnished by the engineer. 

After these articles of specification the subject is continued in 
detail in the Bureau of Standards circular under the heads. "Stand­
ard methods of testing," "Methods of chemical analysis." "Inter­
pretation of results," and "Auxiliary specifications," the last being 
mainly Bureau of Standards specifications for certain apparatus to 
be used in making tests. Under "Interpretation of results" a num­
ber of points are discussed that are of great importance 111 connec­
tion with the specifications quoted above. 

INTERPRETA'rJON OF RESDLTS.1 

CHEMICAL. 

The composition of norma) Portland cement has been the subject of a great 
deal of investigation, and it can be said that the quantities of silica, alumina, 

1Circ. Bur. Standards No, 33, U. S. Dept. Commerce and Labor, May 1, 1912. 
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oxide of iron, lime, magnesia, and ·sulphuric anhydride c•an vary within fairly 
wide limits without materially affecting the quality of the material. 

A normal American Po.rtland cement which meets the standard specifications 
for soundness, setting time, and tensile strength has an approximate composition 
within the following limits: 

Per cent. 
Silica (Si02 ) ----------------'-------------------- 19-25 
Alumina (Al20 3 ) ------------------------------'-- 5-9 
Iron oxide (Fe20 8 ) ------------------------------ 2--4 
Lime (CaO) ~------------------------~---~------- 60-64 
Magnesia (MgO) ______________________ .:_________ 1--4 

Sulphur trioxide (803 ) -------------.,-------------- 1-1.75 
Loss on ignition_________________________________ 0.5-3.00 

Insoluble residue --'-~--------------------------- 0.1-1.00 
It is also true that a number of cements have been made both here and 

abroad which have pas·sed all standard physical tests in which these limits have 
been exceeded in one or more particulars, and it is equally true that a sound 
and satisfa.ctory cement does not necessarily result from th~ above composition. 

It is probable that further investigation will give a clearer understanding of 
t'he constitution of Portland cement, but at pre-sent chemical analysis furnishes 
but little indication of the quality of the material. 

Defective cement usually results from imperfect m::mufadure, not from 
faulty composition. Cement made from \rery :finely ground material, thoroughly 
mixed and properly burned, may be perfectly sound when containing more than 
the usual quantity of lime, while a cement low in lime may be entirely unsound 
due to carelEiss· manufactur-e. 

'Fh'e ana;lysis of a cement will show t•he unirorniity in com-position of the 
produ.ct from individual m:ills, but will furnish little or no indication of the 
qualit;y· o·f the material. O·ccasio'llal analysis slibuld, however, be made for 
record and to determine the quantity of su-lp'huric anhydride and magnesia 
present. 

The ground clinker as it comes from the mill is usually quick setting which 
requires correction. This is usually accomplished by the. addition of a small 
quantity of mor.e or less hydrated calcium ·sulphate, either gypsum or plaster 
of Paris. Experiep.ce and practice have. shown that an addition of 3 per cent. 
or less is sufficient for the purpose. 

Three per cent. of calcium sulphate (CaS04 ) contain& about 1.75 per cent. 
sulphuric an·hydride (SO a), and as this has been considered the maximum 
quantity necessary to control time of s~t, the specification limits the 803 content 
to 1.75 per cent. 

The specification prohibits the addition· of any material subsequent to calci­
nation except the 3 per ·cent. of calcium sulphate permitted to regulate time 
of set. Other additions may be d.i:fficult or impossible to detect even by a 
careful mill inspection during the process of manufacture, but as the normal 
adulterant would be ground raw material, an excess of "insolubie re·sidne" 
would reveal the addition of siliceous material, and an excess in "lo-ss on 
ignition'' would point to the addition of calcareous material when either is 
p.dded in sufficient quantity to make the adulteration profitable. 
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The effect of relatively small quantities of magnesia (MgO) in normal Port­
land cement, while still under investigation, can be considered ·harmless. Earlier 
investigators believed that as magnesia had a slower rate of hydration than 
lime, the hydration of any free magnesia (MgO) present would occur after the 
-cement had set and cause disintegration. 

The effect of magnesia was considered especially injurious when the cement 
was expo·sed to the action of sea water. More recent investigation has shown 
that cement can be made which is perfectly sound undet· all conditions when 
containing 5 per cent. of magnesia and it has also been found that the lime 
in Portland cement exposed to sea water is replaced by magnesia. 

The maximum limit for magne8ia has been set at 4 per ·cent., as it ·has been 
·established that this quantity is not injurious and it is high enough to permit 
the use of large quantities of raw material available in most sections of the 
·Country. 

PHYSICAL. 

Specific gTavity.-The specific gravity is obtained from the formula: 
Weight of cement in grams. 

Specific gravity=· · 
Displaced volume in cubic centimeters. 

The specific gra.-ity of a Portland cement is not an indication of its cement­
ing value. It will vary with the constituents of the cement, especially with 
the content of iron oxide. Thus the white or very li~ht Portland cements, 
containing only a fraction of a per cent. of iron oxide, usually have a com­
paratively low specific gravity ranging from 3.05 to 3.15, while a cement 
cont'llining. 3 to 4 per cent. or more of iron oxide may :n::,ve a specific gravity 
of 3.20 or even higher. It is materially affected by the temperature and 
duration of burning the cement, the hard-hurned cemeUL having the higher 
specific gravity. A comparatively low specific gravity does not necessarily 
indicate that a cement is underburned or adulterated, as large per•centages of 
raw materials could be added to a cement with a normally ·high specific gra-vity 
befo.re the gravity would be xed11Ced below 3.10. 

If a Portland cement fresh £Tom the mill normally has a comparativeJy low 
specific gravity, upon aging it may absorb sufficient moisture and carbon dioxide 
to reduce the gnvit:y below 3.10. It has been found that this does not appreci­
ably affect the .cementing value of the material; in fact, many cements are 
unsound until they have been aged. Thus a redetermin:ttion is permitted upon 
a sample heated to a temperature sufficient to drive off any moisture >vhicb 
might be absorbed by the cement subsequent to manufacturing, but would not 
drive off any carbon dioxide nor correct underburning i:J. the process of manu­
facturing the cement. 

The value of the specific gravity determination lies in the fact that jt is 
easily made in the :field or laboratory, and when the normal specific gravity of 
the ·cement is known, any considerable variation in quality due to unde.rburning 
or the addition of foreign materials may be detected. 

Fineness.-Only the extremely :fine powder of cement called flour possesses 
appreciable cementing qualities and the coarser particles are practically :inert. 
No sieve is fine enough to determine the flour in a cement, nor is there any 
0ther means of accurately and practically measuri1Jg the :flour. Some cements 
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grind ea-sier than others; thus, although a larger percentage of one cement may 
pass'the 200-mesh sieve than another, the former· may have a ·smaller percentage 
of actual :flour due to the difference in the hardness and the character of the 
clinker and the method used in grinding. Thus the· cementing value of different 
cements can not ·be compared directly upon their apparent fineness through a 
200-mesh sieve. With cement from the same mill, with similar clinker and 
grinding machinery, however, it i·s propable that the greater t·he percentage 
which passes the 200-mesh sieve the greater the percentage of flour in that 
particular cement. 

No1·mal consistency.-The quantity of water used in making the paste from 
which the pats for SO'\.mdness, tests of setting, and the briquets. are made is 
very important and may vitally affect the re·sults obtain·:Jd. T·he determination 
consists in measuring the quantity of water required to bring a cement to a 
certain ·state of plasticity. 

In determining the noxma;t consistency by the ball method, aftex mixing the 
paste it should be for:tned into a ball wit·h as little worldng as possible and a 
new batch of cement should be mixed for each trial paste. ·.In orde.r to obtain 
just the requisite quantity of paste .to for:tn a ball 2 inches in diameter, a 
measure made· from a pipe with a 2-inch inside diameter cut Ph inches long 
would be found convenient. The sectioR of pipe should be open at bot'h ends, 
so that it can be pushed down into the paste on the mixing. table and the 
excess paste cut off wit"h a trowel. The appearance of the ball, using the 
correct percentage of water for normal •consistency as compa1·ed with a le·ss 
and g.reaier quantity of water, is. [illustrated in the Bureau of Standards 
circular]. 

Mixin'fj'::;;--The homogeneity of the cement paste is dependent upon the 
thoro1ig{I.Jiess of the 'mbdng, and this may. have considerable infl.nence upon the 
time of SE;Jtting and the strength Of the briq1.1ets. 

Soiina1ie.sis;__:Th:e pul'p6Se bf' th:1s test is to· detect those qualities in a cement 
which tend to destroy the strength and durability. Ur.soundness is usually 
manifested by a change in volume, w'hic'h causes crackin·g, swelling, or disin­
tegration.·· If the pat is not properly made, or if it is p}aced where it w~ll be 
subject to any drying during the fir.st .24 hours, it may develop what are known 
as shrinkage •cracks, which ar·e. not an indication of unsoundness. and S·hould 
not be confused with ·disintegration cracks. * * * No shrinkage cracks 
should develop after the first 24 or 28 hours. The .failure of t·he pats to remain 
on the glass nor the cracking of the glass to which t'he pat is attached does not 
necessarily indicate unsoundness. In molding the pats the. cement paste should 
first be :flattened on the gla·ss. and the pat formed by drawing the trowel from 
the outer edge toward the center. * * * 

Time of setting.-The purpose of this test is to determine the time which 
elapses from t'he moment water is added until the paste ceases to be plastic and 
the time required for it to obtain a certain degree of hardness. The determina­
tion of the "initial set," or when plasticity •ceases, is. t.he more important, as 
a disturbance of the material after this time may eause a loss of strength, 
and thus jt is important t·hat the mi:x:ing and molding o-r the incorporating of 
the material into tlie work be accomplis.hed within this time. The time of 
setting is usually determined upon one of the pats which is to be used for the 
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soundness test, the top surface being flattened somevvhat. * * * In using 
the Gillmore needies care should be taken to apply the needles in a vertical 
position and perpendicular to the surface of the pat. An arrangment [has 
been perfected] for mounting the Gillmore needles so that they are always 
perpendicular to the surface of the pat. 'fhe rate of r:;etting and hardeni.,., g 
may be materially affected by slight changes in temperature. The percentage 
of water used in gaging and the humidity of the moigt closet in ·which the 
test pieces are _.stored may also affect the setting somewhat. 

Tensile tests.-Consistent results can only be obtained by exercising great 
care in molding and testing the briquets. The correct method of filling the 
mold [is illustrated in the circular]. In testing, the sides of the briquet and 
the clips should be thoroughly cleaned and free from grains of sand or dirt, 
which would prevent a good bearing, and the briquet should be carefully 
centered in the clips so as to avoid cross strains. It 'may be considered good 
laboratory practice if the individual briquets of any set do not show a greater 
.-ariation from the mean Yalue than 8 per cent. for sanJ mixtures and 12 per 
eedt. for neat mixtures. 
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