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^ PBEPACE

Eff«otiv« July 1, ld31« tho Agricultural Exporinant Station of

tha UlniTarBity of Tanneaaaa joinad with a nuaibar of naighboring atata

inatitutiona and aavaral Faderal aganoiaa in a ooooerativa atudy of

tha aeononic, aooial and oirio problama of tha Southern Appalaohiana.

In this atate the project waa divided into four aain divieions, and a

gi^duata atudent put to work on eaoh of them.

The Southern Appalachian area, aa defined by Federal agenoieaf

ambraoes the Great SMkiaa, the Oumbarland Plateau, and all vallaya

among or lying batwaan them. Aa thua defined the area includea the

entire eaatem and of tha state aa far waat aa tha waatam border of

tha Plateau. This inoludea all or portiona of 46 oounties, or almoat

half the counties of the state*

In studying conditions in those oountlas it aeemad desirable to

have aimileu* data for liia other sections of tha state, for oonparativa

purposes, or to serve as measuring sticks fbr conditions in tha moun

tain sectionj also, it does not require a greatu deal more time to com

pile the data fCr all the counties than to pick them out for half the

counties. Henee it waa decided, in assembling and analysing tha

Southern Appalachian data for Tennessee, to include similar data for

the other sections of the atate.

The four principal divisions into idiidh the project waa divided,

and the graduate student assigned to each,are aa follows;



 

Iv, ■" '
f:,--^ ■ > ■ .?•,.

A* A FhysloMil and Blologloal Inventory - D. L. Outen.

B> An Eoononic Inventory - A* S. Jenkins.

C« A Sooiologioal Inventory « Joe A. Elliott*

B* A Civlo or Qoverniaental Inventory - G* D. Collins, Jr.

Eaoh of these phases of the project is designed,when cor^leted,

to supplement the others. Theses by eaoh of ^ese men are being pre*

sented at this Commenoemant, August 1932.

Owing to the large amount of work involved it has not been possible

to oomplete the entire stu^ in one year, and the various oooperating

states and Federal agenoies are continuing the study during the fiscal

year 1932*1933. Similarly, neiiher of the graduate students assig^d

to work on the project in this state during the first year was able to

com:>lete all phases of the division of the projeet whioh he was as*

signed. Eaoh one has finished, however, several of the topies in his

division, and these are being presented by him as his thesis. It is

expeoted that other graduate students will be assigned to the various

divisions of the study during the coning year, and that they will take

up phases whioh were neeessarily emitted last year.

C. E. ALLKED
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V^V ' CLIMATB

Zatroduetion.

Ihile T«nnes««e*s olim&te is not idaal. It ranks farorably with \

most of the areas in the United States when all elimatio factors are

averfged np« It is oharaoterised mainly by relatiTely long growing

season, oomparatiTely high percentage of sunshine, a mild tempe3*ature

for the most part, with considerable range from the mountains of the

Bast to the Iswlands of the West, and on the awerage in abundant and

well distributed rainfall. The state is infrequently visited by de-

struotiTe snows and wind storms. However, it is in the seeond highesli*

area of the most frequent wind storms.

"The climate of a country is the result of all of its
meteorologieal influences. It is modified by latitude,
altitude, mountains and -tiieir direction, prcncimity of large
surfaces of water, winds, and the nature of the soil. It
acts an Important part in agricultural development. If it
is too hot, muscular energy is relaxed; if too cold, it is
benumbed. If the climate is too moist and too hot, the ex-
uberence of vegetati<ni renders the labor of man insufficient
to keep it in subjeotion, and the infection of malaria destrc^s
the habit of systwnatic and hardy industry; if too dry, the
vegetation withers and the labors of the husbandman are not
rewarded by a bounteous yield of the fruits of the earth. If
the growing season is short, the varfiety of crop is small;
if continuous, the ameliorating effects of freezes are lost.
The most happy combination of climate appears to be that in
which the amount of humidity and sunshine is Just sufficient
to produce the highest degree in perfection and maturity in
the crops, and when the degree of cold is just enough to in
vigorate the system; ameliorate the soil, and destroy the
germs of disabling disease. Such a combination is to be met
with in by far a larger portion of Tennessee ------ The
days of sunshine and rain, of heat and cold, are beautifully
ordered. Health is the rule, sickness the exception - -"(1)

(l) Eillibrew, «J. B., Introduction to the Resources of Tennessee,
page 6 and 7.
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Te'ap»P<itur«.

A* Hean-AiuiTULl.

Th« KTerage msan annual temparatura fron 1883 to 1951 for tha stata

aas 58*6 degrees. (fS'tla 1). There are, henaTar, considerable variations

within the state, due largely to the differences in latitude and altitude

and, to a lessor extent, to other factors. The range is fran 52,4 degrees

in the Hertheast to 61.7 degrees in the Southwest, Hap 1 shows the

mean animal tenperatura as recorded by fiftywthree stations, by geographie

groups.

The ooldast areas in the stata, as indicated by the man annual tem

perature, are looated in the central part of the Cumberland Plateau in

Middle Tennessee, and in Johnson County in the TTortheastem part of the

state, (Hap 1). The stations loeated here, and referred to hereafter as

group 1, have an annual mean temperature ranging from 52 degrees to 55

degrees, averaging 54.3 degrees, Their relatively law temperature

is due largely to their loeation at an average elevation of 1,774 feet

above sea level, ndiioh is considerably higher than any other group of sta

tions in the state,

The group II stations having a mean annual temperature of 55 degrees

to 57 degrees, are located in the northern part of East Tennessee, the

Southern part of the Cumberland Plateau, and the Northeastern part of the

Highland Rim, The mean annual temperature of this area is 56,8 degrees,

which is 2,5 degrees warmer than the coldest sections. The elevations

vary from 1,058 feet at Springdale, in Claibome Cotmty, to 1,950 feet at

(1) All temperature measurements in degrees farenheit.
(2) Group I has 4 stations with records averaging 23,5 years,
(3) Appendix Thble 1 gives the county in which each station is located,

the number of years covered by the record, elevation, monthly,
seasonal and anntial mean temperature for each of the fifty-three
weather stations, and also the averages for the four groups and
for the entire state.
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Table 1.

Temperature by Tears, 1883 to 1931.

(In degrees Fk.renheit)

Vean Mean Uean Mini. Maxi. Hean Uean Uean Bini- Uaxi-

Tear Jan. July Lnntial tHWO muB Tear Jan. July ,Lnnual nmm mm

ATeraf• 68.5 em 8 108

1883 74.0 wee 1907 48.2 79.2 59.0 - 8 103

1884 29.4 76.0 57.3 .16 99 1908 38.1 77.5 59.8 - 3 101

1885 33.6 77.2 56.0 . 5 102 1909 42.8 76.7 59.3 - 6 104

1886 30.5 75.4 55.9 .23 103 1910 38.4 77.0 57.8 -17 100

1887 37.2 78.8 58.8 . 2 103 1911 43.9 76.0 60.8 -17 107

1888 37.8 77.6 57.6 2 104 1912 33.0 77.4 67.3 -16 102

1889 40.3 76.8 58.4 5 97 1913 45.9 80.0 59.9 5 106

1890 60.0 78.2 60.2 10 102 1914 42.5 79.6 58.8 -18 110

1891 59.5 74.0 58.4 12 100 1915 37.2 77.0 58.6 3 105

1892 33.4 76.1 57.3 . 4 99 1916 45.1 77.9 58.6 -14 102

1893 31.1 79.0 57.6 .20 100 1917 42.0 78.4 56.5 -32 100

1894 42.5 75.4 68.5 .11 105 1918 26.5 74.7 59.0 -18 108

1895 34.9 75.9 56.8 .20 102 1919 39.3 79.2 59.8 - 8 104

1896 39.2 78.0 59.4 . 3 104 1920 38.9 76.6 58,0 - 6 98

1897 35.3 77.7 59.2 .17 105 1921 43.1 80.2 61.8 9 104

1898 43.8 77.8 58.9 .10 104 1922 38.9 77.4 60.4 - 3 104

1899 38.3 77.5 58.3 .30 105 1923 44.4 77.2 59.1 - 1 101

1900 39.5 78.2 59.5 .10 104 1924 34.2 75.7 57.2 -13 104

1901 40.1 81.1 67.0 .18 107 1925 40.1 79.1 60.4 - 6 112

1902 36.9 79.0 58.6 - 1 106 1926 38.4 77.9 58.5 - 4 107

1903 38.6 77.8 57.7 -11 102 1927 40.4 77.5 60.6 - 3 104

1904 36.1 75.4 57.6 2 101 1928 38.6 78.3 58.3 -10 101

1905 31.5 76.4 57.9 - 7 100 1929 39.9 78.0 68.7 - 5 102

1906 42.1 75.2 58.6 - 4 101 1950 38.1 81.7 59.5 -12 113

1931 39.5 80.2 - 2 106

Period 38.7 77.4 68.6 . 8 108

Souree: United States T^eather Bureau, Cliaatologieal Data,
Vol. 34, 35 and 56.
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Seiranee in Franklin County, and average 1,405*7 feet.

The largest portim of Tenneesee le in group III, idiieh inoludes 8ta->

tions having a mean anrmal teoiperature of 58 degrees and 69 degrees. The

average mean annual temperature of this area is 68*9 degrees* This area

includes the Central Basin, part of the Highland Rim, Northwest Tennessee

and the South and South central part of I'lftSt Tennessee. This area, as

oan he seen from Map i, extends, hut not eontinuously, almost the entire

length of the state fro* Bast to W^st* It touches hoth the Northern and

Southern hotrndaries of the state in Middle Tennessee, giving a range in

latitude of approximately 1.7 degroe. There Is also considerahle varia

tion in the altitude of this area, hut tlie average is T65.5 feet. There

are twenty-nine weather staticma in this group, with an average of 27,7

years record.

Most of ̂ est Tennessee, and the extreme South central part of Middle

and East Tennessee, are the hottest parts of the state, having a mean

average of 80.4 degrees. This area constitutes the fourth area in Map 1.

It has an average elevation of only 453 feet, whioh largely acoounts for

its relatively high temperature.

In general the mean annual temperature decreases ctmsiderahly as one

proceeds frcm the Northeastern part of the state to the Southwest. Dif-

ferenoes in elevation aocount for the more striking exceptions, notably

in the Cifflherland Plateau. Along a lino running through the center of

the state, the temperature for East Tennessee is ahont 58 degrees, for

Middle Tennessee about 5® degrees, and for West Tennessee about 80 degrees.

When allowance is made for the difforenee in elevations it will be foxmd

that the tea^ratura increases from East to W©8t.

(l) This was noted by J. B. Killibrew in Resources of Tennessee, p. 7
(1874). He estimated the t^qperature of each area 1 degree less
than the above.
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fim Man of Tennessae is about the same as that of Southern Europe*

"ita Isothermals pass throtigh Northern Spain, touches Southern Franoa,

traTarses the ▼ina«>olad hills of Italy and the olassio lands of Graeoa,

through fig-growing Saiyrna, oraasing the Caspian Sea near its Southern

aztrasity, through the tea growing districts of China, and through the

spicy fields of the <Aipan Island, raantaring the United States at San Fran

cisco . - But, *tha range in tai^ratura is not so great in the Euro

pean states mentioned as in Tennessee. Our susoaers are hotter but not so
(1)long, and oar winters are eolder,"

Kintington end Cushing hare the following to say tm. ihe effect of

altitude on temperature:

"Temperature decreases with altitude* In the free air
the fell is about 1 degree Farenheit for 350 feet of altitude
in summer and for 400 feet in winter*

"The fall is more marked where mountains rise steeply
above a lowland, as in the Alps, than in a region like the
Great Plains where one can rise from sea level to Denver al
most without noticing any grade* Novertheleae, the average
yearly temperature at Denver is about 3 degrees lower than at
Indianapolis, whioh lies in the same latitude but 4,600 feet
lower*" (2)

Differences in latitude affeet the temperature in this state only

elightly* The moet important cause of the variations that exist is dif

ferences in elevation*

Variations from the mean temperature* The coldest January on reeord

oecurred in 1918 idien a mean temperature ef 26*5 degrees was registered.

The warmest on record oecurred in 1890 with a temperature of 50 degrees.

The average mean Januai^ temperature from 1884 to 1931 was 58*7 degrees*

This gives the January mean a vsuriation ef 11*3 degrees above, and 12*2

(1) Killibrew, J. B., Op.Cit., page 8*
(2) ftmtington and Cushingj Principles of Human Geography, page 82*
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^•greea >>elow the arerage. These, hosrerer, are the extremes for a 48-

ywir period. The Tariatlon ususlly ie only a few degree# fr«n the orer-

age of 38»7 degrees frhioh glTes Tennessee elnters that are not ordimurily

serenely eold.

Covering a period of 49 years, the hottest July on record was July

19S0, aith a nean of 81,7 degrees. Only in one other year, 1901, has the

mean July temperature reached 81 degrees. Only fire times has it reached

80 degrees. The lowest July mean «m reoord was 74 degrees for the years

188S and 1891. The average July mean was 77,4 degrees.

The annual mean temperaturea vary only a few degrees from year to

year. The lowest on record is fi6 degrees for the year 1885 and the high

est 61.8 degrees for 1921, whioh is the only year with a mean annual

temperature of 61 dogreee or above. There are only six years (through

1930) whloh have reached a n^an as high as 60 degrees.

**A11 living ereatures serai to need a change, - - -
If plants are kept at the optimum temperature day after
day they rill not grow so well as those which enjoy first
a warmer and then a lower temperature, Man is also ex
tremely sensitive in this respect. - - - - A combins.tion
of frequent changes in both dlreotions does him saieh more
good than unifoj-mity.

'^liVhile a cold snap is benefioiail, a cold spell is
harmful," (l)

/

Our temperature changes are not the most desirable, since great vari- '

atiens sometimes occur with harmful results. Many of the changes are

small and occur frequently, which, according to the authorities qotsd

above, are favorable.

Seasonal variation; Table 2 and Chart 1 show the winters in this

stats, with an average of 40,5 degrees, to be relatively mild, Tariatl<«s

(l) Huntington and Gushing; Op. Cit., p. 252-253.



 

��

8.

Ta'ble Z,

UMin iieasoml and Mean Annual Temperature by Oroupe
of Stations in Tennessee.

Group Kuttber

Station

Elesa^
tion

(feet)

Humber

years

record

Degrees Fftrenheit
Winter Bpring ISummerIFall knnual

1. North and Central
Curnb. Plateau. East
and Bortheast Term.

62 - 65 degrees

2. lortheast Tennj
Southern Plateau and

Northern Him
66 and 57 degrees

3. Central Basin,
Highland Rim and North*
vrest Tennessee; South
and South oentral Bast
Tennessee,

68 and 69 degrees 29

4. Vest ̂ Tennessee and
Southern part of Middle
Tennessee and East Tenn
essee Valley. 13

1774.0 23.6

1403.7 25.8

State 63

765.3 27.7

433.2

844.3

28.5

27.1

36.6

39.0

40.8

41.8

40.5

53.8

56.6

68.4

60.1

68.2

71.6 55.2

74.2 57.6

76.3 60.0

78.1

76.1

61.6

59.7

54.S

56.8

58.9

60.4

58.6

•V

-V f •

• .s. ,
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-nrithln the state range from 36.6 degrees In the extrene Eastern area and

the Cumberland Plateau to 41.8 degrees in the Western area.

The summer temperature ayerages 76.1 degrees for the state. By

groups of counties there is a range from 71.5 degrees in the areas with

higher eleTations In East and Middle Tennessee to 78.1 degrees in the

West.

While these temperatures may not be ideal they oonparo faTcrably irith

the ideal optimum temperatures for humn health and energy as set up by

%mtingt«Ha and Gushing. They are quoted as follomi}

"For physical health, among tlie white race, the best tea-
peratvire is an average of not far from 64 degrees Farenheit
for day and night together. In other words, people's health
and strength are greatest when the thermooster drops to about
56 to 60 degrees at night and rises to aociewhore between 68
and 72 degrees during she middle of the day.

"For mental activity the optimum temperature appears to
be a good deal lower tlian for physical, being probably about
40 degrees. As a rule, people's minds are most alert and in-
Tentive, people do their best thinking and pLinning and have
the best judgment, when the thermometer falls to about freel
ing at night and rises to pernaps 45 or 50 degrees by day.

"All human progress depends on activity of both mind and
body. Henoe ths best climates appears to be xhose with an
average temperature of not far from 40 degrees dviring the win
ter and about 64 degrees during the summer. (But other condi
tions such as variability, humidity, and rain^ll nay alter
this)." (1)

Tennessee approaehes nearer the ideal in winter, with its average of

40.5 degrees, than it does in susnter, with its average of 76.1 degrees.

The stammer temperature is about 8 degrees hi^er than the ideal.

Alrea three is almost the same as the mean for the entire state, and

mneh nearer the warmest than the coldest area line. The reason for this

is that of the 53 stations represented, 29 are in area three, which would

give it more weight.

(l) Buntlngton and Gushing, Op.Git., p. 251.

tiH
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Th« monthly mcRn temperature of e&oh of the four areas la ahoim In

Table S and Chart 2. January is l^e coldest month and July la the earato

eat. The January mean of group 1, the coldest area in the atate, la

55.9 degreea; of group 4, the warmeat part of the atate, 40.2 degreea;

and for the state aa a whole, 40.5 degrees. For individual stations^ aa

shown in Map No. 2, the mean January varies from 35.9 degrees at Mountain

City in the Northeaat to 41.5 degrees at Memphis in the Southwest, or a

variatim of 6 degrees within the state. The effects of both elevations

and latitude on temperature is shown clearly. After Jmuary the tempera

ture ixioreases consistently through July, slowly in February but more

rapidly in the spring months. (Map 2).

The July mean for the state as a whole is 77.5 degrees, (Hap 5 ).

This varies from 70.1 degrees at Mountain City in the Northeastern part

of the state to 80.9 degrees at Memphis in the Southwest. (Hap 3 and

Chart 2). Aa in the mean annual the aireas with the higher elevati<»ia

have slightly lewer temperatures. The group 1 counties, those with the

highest elevations, have a mean July temperature of 72.7 degrees. (Thble

9). The group of counties in Southwest Tennessee have a mean of 79.6

degrees, the highest of any of the groups into which the state has been

divided.

After July the monthly moan drops slowly in all areas until the

latter part of Septeniber, and more rapidly thereafter until January,

the coldest month.

* The differences between the low and high tanperature areas are

greater in summer than in winter. In July there is a variation of 11

degrees as compared with a January variatiai of 6 degrees. This and a

comparison of the isotherms of Maps 2 and 3, keeping in mind the eon-

tours of the state, show that the July tesperature is affected more than

m
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Table 3.

Monthly and Annual Mean Temperature by Groups of Weather
Stations (l)

Group Dee. Jan. Feb. Mar* Apr. Kay JUne July Aug. Sept Get. Nor. Tear

I. 86.7 35.9 87,2 45.1 54.2 61.4 70.1 72.7 71.7 66.0 55.4 44.1 54.3

II. 88.9 87.8 40.4 48.0 56.8 64.8 72.7 75.6 74.4 69.9 57,8 46.7 56.8

III. 40.8 39.8 42.1 49.6 59.0 66.6 74.7 77.7 76.6 71.6 59.8 48.6 58.9

IT. 42.1 40.2 43.2 51.8 60.6 68.4 74.7 79.6 78.2 78.1 61.1 50.3 60.4

State 40.5 89.0 41.8 49.4 58.7 66.4 74.4 77.5 76.3 71.3 59.6 48.4 58.6

(l) Befer to Table 2 for the looation of these areaSi
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January temperature by eleTation. The higher elevation is largely re

sponsible for the very mild suinmor ten^erature in ITortheast Tennessee

and on the Cumberland Plateau. Of course^ all along the Eastern border

there are high elevations in the mountains, some as high as 6,000 feet,

and over, but there are no weather stations on the mountain peaks but

the temperatures there are known to be lower then the adjacent lowlands.

MarljBtun and Ifininum. The highest and lowest temperature occurring

any tinw during the year at any weather station in the state for the

years 1884 - 1931 are shown in Tehle 1. The lowest ever recorded was x
! V '- '

-32 degrees in December 1917 at Mountain City, in Carter County. The

highest temperature e«i record was 113 degrees, idiich was registered at

Perryville, in Deoatur County, JUly 29, 1930. The average low for the

period is -8 degrees and the average high 103 degrees. The extremes

are probably better shown in Map 4, which gives the highest and lowest

temperature on record through 1920 for twenty-four stations distributed

fl)over the state. * Temperatures below zero and 100 degrees/above have

occurred at least once at most of these stations. Chart 3 shows the

highest and lowest temperature by months of three stati(nis, represent

ing the hottest, the eoldest, and the largest intermediate section of

the atate. This graph shows that there is a much greater variation

in the lowest temperature fron summer to winter tlmn there is in the

highest temperature. There is also a greater difference between the

lowest temperature at Memphis and Mountain City than there is betwesn

the highest temperature at these two stations.

(l) For tahle see Appendix. , :

i ' ! .. A- ii
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Qiart 8.

HIGHEST AXD LOWEST TEIIFXBA.TURB RECORDED AT THREE WE'iTHER
D«gr«es
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110
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"it aeems that *ero temperatures hare occurred in
Tennessee in each of the winter months. Zero weather,
however, is rare for the state generally, tut occurs at
the mountain stations a few times during almost every
winter. Records of 6 to 10 degrees above zero, occur
pretty generally over the state on about four or five
dsys during the winter, and zero or below on an average
of once in two or three years." (l)

The annual mean staxiimxm and mean miniinm tesqperattures are shown on

Hap 5. The monthly mean maxiimm and mean minimum for three stations re-
(2)

presenting different sections of the state are shown by Chart 4. ̂  '

The difference between the moan maximum and mean minimum gives the aver

age daily range. The January daily range varies from 15.1 degrees at

Memphis, 16.7 degrees at Hashville, to 21.6 degrees at Motuitaln City.

T^ colder sections of the state, then, have a wider daily range than

the warmer sections, there being a wider difference in the mean minimuras

than the moan maximums. The July dally range ia a little larger than

January, being 16.5 degrees at Memphis, 18.8 degrees at Nashville, and

2 2.2 degrees at Mountain City. This wider scnuasr daily range in the

cooler sections of the state area of higher elevation, causes the very

pleasant summer nights. Although the cooler sections of the state have

a wider daily range than the warmer sections, the differwioe betwewi

the January and July daily range is almost just the reverse. The dif

ference in January and July dally range is .6 degree at Mountain City,

2.1 degrees at Nashville snd 1.4 degree at Memphis, There are times,

especially during a change of weather, when the daily range of tempera

ture will be more than the monthly average. Tennessee, comparatively,

does not have a wide average daily range, and few very rapid changes in

temperature, which makes a much more agreeable climate.

(1) Nunn, Rosooe, The Climate of Tennessee,
The Resouroes of Tennessee, Till, No. 1, p. 18.

(2) Data in Appendix Table .
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Not often having very rapid changes In teraperature, extremely loir

ten5)erature«, or prolonged periods of real cold -vreather, la of a great

advantage to the state of Tennessee from the standpoint of economics as

well as comfort. Travel, transportation, and oomKunication are seldom

hindered on account of the weather. Telephone and telegraph companies

have relatively very small losses from damage caused by ice. The state

has to spend very little to keep the highways clear of snow and ice.

Since travel, transportation, and communication are hampered very little

business and Industry are not affected so greatly as in some other areas

of the United States, Agriculture is also favored by not having, gener

ally, extremely low temperatures or severely cold wintsra.

Our 'Winter and Summer Temperatures Canpared w^th Other Ayeas. Tha

mountainous area in the extreme northeastern part of the state has a mean

summer tomporature of approximately 70 degrees or less, which is similar

to parts of York state, Michigan and ''■''Isconain, as shovm in Map No,

6, The Cumberland Plateau and Northern East Tennessee have the same

temperature range as most of Ohio, Indiana, and Illinois, 70 - 76 degrees.

The Mountain topography ^ows its effeot in lowering the summer tempera

ture in both of these areas below that of the Tennessee areas to the West

and of most of North Carolina to the East of them. Those areas afford a

summer temperature exceeded in mildness only by the extrwne North, North-

east and some sections of the Western part of the United States - a con- '

dltion which is favorable for tourist traffic.

The mean winter temperature of most of Tennessee, ranging from 35 to

40 degrees, is about 10 - 15 degrees warmer than an area including South

ern Hew England, most of Pennsylvania and the Northern half of Ohio and

Indiana# (Map 7). In the mountainous areas, particularly at Mountain

City, which has a temperature of about 35 degrees, this difference drcps
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to 5 - 10 degrees. Cape Cod. TJassachusetts. is only 5 degrees colder

than this station.

Temperatmre Effeota on Plant Lifo» "Based on temperature require

ments. the geographic distribution of different plants where moisture ia

sufficifflit may be grouped broadly in latitudinal sones around the world,

the several bolts In which individual crops dominate being susceptible

to more or less definite delineation on a quantitative tempeirature

basis,"

So far as the latitudinal belt is concerned. Tgnnessee is in the

Temperate belt and is only abottt 1.7 degrees of latitude in width. There

are. however, areas in ITortheast Tennessee that cone under the classifi

cation of cool acnes, as made by the United States Department of Agri

culture in an article in the 1924 Tearbook of Agriculture. It states

that in the cold zone "the average temperature of the warmest month is

between 50 and 72 degrees F.; and the coldest is below 43 degrees F. - -

The staple grain crops overlap in this and the Temperate zone, partly

because their different varieties permit a rather wide range of tempera

ture and length of growing season. - - - Srergreens, deciduous forests.

aBM.ll grains, and in the warmer portions fruit and corn are found".

With Tennessee lying in iAie Temperate zone, between the Forth and

the South, and with small areas having temperatures oonparable with the

wanner parts of the Cold zone, due largely to elevation. It is no v^onder

that she has often been called the "Transition State" for plant and ani

mal life.

There is a great variety of plants that are suited to the tenqiera-

ture of the temperate belt, which has 4-12 months of moderate temperature.

(1) U. S. D. A. Yearbook, 1924, p. 469.
(2) TJ. S. D. A. Tearbook. 1924, p. 475.

;
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50 - 68 degrees F» - the coldest month heloir 64 degrees and the warntest

month orer 72 degrees# Trom the laapo and charts just presented it can

be seen that oven though Tennessee corvera a narrow latitudinal belt that

there is considerable variation in temperature in different areas, which

is caused largely by the differences in elevation. This vahes it poss

ible for an even greater variotj'" of plants to grow in Tennessee,

According to the United States Department of Agriculture, the crops

of the Dnited States may be divided roughly into two classes: those con

sidered cool climate crops, and grovm principally in the Central and

Northern sections of the country, and the warm climate crops, grown chief

ly in the Central and Southern states, Antsng the oool climate crops

are potatoes, wheat, oats, rye, buckwheat, flax, and most of the grasses.

Among the warm olimate crops are cotton, corn, rice, sugar cane, and pea

nuts. Sweat potatoes also may be classed as a tmm climate crop,

Mazyr of the cool climate crops are produced here with a fair degree

of success - irlsh potatoes in the Cumberland Plateau area, apples in

the higher areas, wheat, oats, barley and most of the grasses. Buck

wheat, adapted to the mountainous areas of the Northeastern part of the

Ihiited States, can be grown suocessfully in the oool sections of the ex

treme Northeastern part of this state. Other cool climate crops can be

grown, but to a lesser extent.

Of crops considered warm climate, cotton, sweet potatoes, peanuts,

and com are prodt«ed in Tennessee, Possibly rice and sugar cane could

be grown in the extreme Southwestern part of the state. Corn, which is

adapted to a wide range in temperature, is grown In all parts of Tennessee,

(1) U, S, D. A, Yearbook, Weather and Agriculture, 1924,
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Cotton is grc^n In TTest Tenncn^eo. "The Northern limit of suc

cessful productlor cf cotton is determined largely by tenparature con

ditions. A mean summer temperature of about 77 degrees F, is the limit

ing Talue, Thich oorresponds to about 200 frostlesa days season,"

West Tennessee (Map 1) has a sunrer temperature of 78,1 degrees and airea

III, the next highest, 73,3 degrees. The cotton territory of Tennessee

seems to be limited as given in the quotation above. Area IT and the

extreme Western and Southern or -warmer part of area III includes practi

cally all of the cotton section, i^eamts and arvreet potatoes are also

grown coBBBoroially in the -warmer part of the s-tate. Four -types of to-

baooo are grown in the a-tate.

In the moun-tains are found a great -rarie-ty of wild plants and trees

-wi-thin a few miles. On the higher ele-*ationa trees are found that grow

as far north as Canada. There are auproxims.tol;^ 153 varieties of trees

and more than 1500 -mrieties of plants that gvcrT hero,

"Tennessee has indeed a double climate - one resulting
from latitude and the o-ther from elevation - so interwoven
and modified by -rorieties of soil, position, exposure, trend
of moun-tain ranges, etc,, that the c^iaraoteristios of the
climate of every state from Mississippi to may
be found in it," (2)

Rslation of Tergpera-fcure to Higl-iway Constnjotlon, In some areas of

the ITnitod Sta-bea ground freeiing presents a serious problem in highway

construction and maintenar.oo, Tennessee is in an area that is relatively

safe from this danger, according to the information shown in Map 8, In

-ttie Mor-bhern part of the Pnited States and part of the Southwest there is

serious danger of highway ground freezing, Tidiil© in small areas in the

(1) U. S. D. A. yearbook, 1924, page 484,
(2) Killibrew, J, B., Introduction to the Bsaourees of Tennessee,

First and Seoond Iteport of the Tennessee Bureau of Agriotjlture,
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29.

^ V

West Central states the danger is dort'tful,

TeJsperattire aras the principal factor considered in determining

these areas. The danger free area, which Includes Tennessee, has a

monthly areraga daily minimum temperature in excess of 23 degrees,

Preeipltation (2)

Aimttal. Tanneasee has bad an arerage annual precipitation of

49.S4 inohea orer a 46 year period. (Table 4). Thia state is in the

Hoirth Central part of a region in the United States that is charaoter-

ised by a relatively large amount of rainfall. Only the Paoifio Coast

line frcBL West Central California to Canada haa a heavier precipitation

than this region. (Map 9). Parts of the Northeast near the Atlantio

Coast have areas of approximately the same preeipltation as the Tenn»

essee region. The greater part of the United States is drier than this

state.

The highest yearly precipitation of 59.78 inches occurred in 1929,

and the leeeat en record for one year is 40.50 inches for 192S.
(5)

The mean annual prscipltation at 84 stations is shown on Map 10.

The average nunber of years reoord is 29.7 but there are a few stations

for which there are records for less than 20 years.

The amount of rainfall varies considerably ever the state. This

is due largely to the differences in elevation and top^raphy, and the

differenees these cause in the «cpesure to rain-bearing winds. "Moun

tains are more cloudy and rainy than plains, for the currents of air

that approach them must rise. Beno© the air is cooled and its vapor

(1) Article occurring in Public Roads May 50, 1930.
(2) Includes both rainfall and snow.
(3) See Appendix Table for data.
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Map 9,

IS average annual precipitation
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from maps prepared by the Weather Bureau and published^n the Pred^p/tatton Tt ™?P? Preceding are much reduced and generalized
suggests why the United States shouid be divided agricuiturSlvhUn ̂ onstr^n onri t section of the Atias of American Agriculture. The mapnot follow a line of etiuai precipitation but advances d^acSiivacrnas fwn^^^ ^ r H?*?'''®''' division shown in Figure 1 does
tana to 24 inches on the south Texas coast where because the evannSti^n i i /iS®® 'he northeastern portion of Mon-
crop production necause the evaporation is much greater and the rainfall more torrential, more rainfall is required for
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oondonses into olouds sind rain." (l)

Th0 Cunberland Plateau region hai the highest annual precipitation,

ranging froa 54 to 58 inches. The Horth Central part of this area is

highest irith 58 to 80 inches. Belatively high altitude ie largely re

sponsible for this ooGBparatiToly high precipitation. The Southern part

of the Highland Ria and extreme Southern part of East Tennessee approach

nearest the Plateau region with approximately 54 inches. Immediately

adjaeent to the Plateau on East and West the pz*ecipitation decreases to

51 and 52 inches.

The East Tennessee Valley, Northern part of the Highland Rim, and

a narrow section just Hest of the Tennessee Rirer hare an annual arerage

of about 50 inohes precipitation yearly. The Central Basin has an annual

average of about 48 to 52 inches. In the Southwestern area the average

Is 48 inches and in the Northwest about 49 inches.

In general the mean annual in the Western part of the state is

slightly loss than any of the larger areas except the Northeast corner

of the state, which is thd driest part of the state. This Eastern area,

near the Virginia and Horth Carolina border, has an average about 44

inehes« the lowest being 41 inches at Bristol. This area having a high

elevation and near the mountains, one would think that the precipitation

would be high, but the low average is due to the exposure to the rain

bearing winds.
* • •

Distribution Throughout the Year. The eeasonal and'mbnt^y.aistri-
• * '
• • *

butiona are more significant than the annual precipitation, particularly

from an agriculttiral standpoint. For purpose of analysis from this

fl) Ihintingt<m and flushing; Op. flit., p. 82.
(2) U. S. Weather Bureau, Reprint of Sec. 78, East Tennessee and

Western North Carolina.
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34.

angle, the state has been classified Into four areai, according to the

monthly distribution of precipitatioa. These are referred to as types

of rainfall. The areas ooTered by each and the average monthly distri

bution within each type are shown by Map 11. Aie seasonal and mcmthly

distributions are shown in Tables 5 and 6 respectively. The state as a

vdiole has an almost uniform oeasonal distribution, with the exception

of a low period in the fall. The four areas or types within the state

differ slightly. But each has a low ralnftill in the fall.

Type 1 eorers West Tennessee and the northwestern part of the High

land Him. Here the winter and spring seasons have the heaviest precipi

tation. with the least in the fall. The rainfall is heavy during Decem

ber and January, with a decrease in February, then high again during

l&iroh and April. The trend Is downward then until October, which is the

driest month of the year.

Type 2 covers meet of the Central Basin and a section in North Cen

tral Bast Tennessee. In type 2, as in typo 1, the largest amount of

rain oecure in the spring months, but in type 2 there is a slightly

greater precipitation during the summer months, with slightly less In

both spring and winter. Btrt no really significant differences exist be

tween the two types.

Type 3. idiioh represents the wettest parts of the state, is largely

B .<m the Cumberland Plateau and in Southern part of the Highland Rim. Its

seasonal distribution is characterized by almost uniform amount of pre-

oipltatlcn during the winter, spring, and summer seasons} by higher

wmounts during these seasons than in other mreas; and by a relatively

low fall precipitation, which is somewhat similar to areas previously

mentioned. This plateau area has more rainfall during each spring and
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56.

Talile 5.

ATerage Seasonal Distribution of Precipitation by Types in
lonnessee, 1887 • 1920. (In inches)

Type Winter Spring Stmmier Fall Tear

1 13.7 14.1 11.5 9.6 48.71

2 12.9 15.7 12.8 9.2 48.61

S 14.6 14.6 14.8 9.8 55.74

4 11.1 12.1 14.2 7.9 45.39

State IS.I 15.6 15.3 9.4 49.8

tJ. S. Feather Bureau, Summary of Climatologioal Data, by Sections,

Table 6.

Monthly Distribution of Rainfall by Types in Tennessee,
1887 - 1920. (In inches).

Type Jan. Feb. Mar. Apr. May Jcme July Aug. Sept, Oet, Hot. Dec. Tear

1 5.21 3.82 4.84 4.86 4.34 3.93 3.75 3.64 2.89 2.80 3.94 4.69 48.71

2 4.63 4.06 5.59 4.54 4.0 .4.38 4.34 4.11 3.16 2.67 3.31 4.19 48.61

5 5.24 4.52 5.81 4.69 4.02 4,86 5.34 4.59 3.32 5.15 3.31 4.87 55.74

4 3.67 5.67 4.68 5.66 3.79 4.44 5.28 4.48 2.80 2.64 2.49 3.78 45.39

Type
1. 23 stations -

2, 13
« ^

5. 87 n ^

4, 11
n

asi

ii 32 n

m 24 m

m 22 m

n

m

m
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•unmer month than any othar aroa. (Tahlo 6). It roaches a peak in Uarch

irith 5.81 inclwsj and a summer peak in July with 5.54 inches.

^rpe 4, in upper East Tennessee, has the lowest axinual awerage pre

cipitation of any are^. HovoTer, there is no great difference in the

mean amual of different areas. The highest rainfall of this section

oeeurs in summer, with 14.2 inches. This is almost equal to the rain

fall in the region with the highest average summer rainfall. The low

axumal mean for this area is due largely to a relatirely low fall, win

ter and spring preeipitation. In faot, it shows a lower monthly mean

than other areas for all months except June, July, and Thus,

with the lowest mean annual it has one of the highest rainfalls during

the principal crop growing season, when it is most needed.

Hew Does Tennessee Compare with Other ^gions in the United States?

Beferenoe to the series of United States Uaps numherslEto 15 shows that

Tennessee has oomparatively heavy zuinfall during the groeii^ seasons of

spring and suaaner. -Her 11 to 15 inches (Tshls 5) exceeds the precipita

tion in the Com Bolt. Apparently this is sufficient for the production

of our crops that are also grown in that region.

The average fall precipitation is apparently lower in the majority

of the regions of the United States than that of any other seasons. The

range in Tennessee of 7 * 9 inches (Tahle 5) is similar to the amounts

in the Eastern half of the lation. This condition favors the harvesting

of corn, eotton, late hay erops, and others. A heavy rainfall at this

■«ason would seriously limit the production of these crops.

Our relatively heavy spring precipitation, wliile favorable to seed

germination and the growth of meadows and pastures, often soriously dam

ages "ttis strasd)erry crop, and sometimes interferes with the planting

program.
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Map 12

average winter precipitation
(In inches)

%

Figure 6.—West of the Rocky Mountains, except in Arizona, the winters'are relatively wet and
the summers dry. In the Great Plains region and prairie areas, which together extend from the
Rocky Mountains eastward to Minnesota, Illinois, and central Oklahoma, the winters are dry
and the summers are relatively wet. In the Northeastern States the precipitation is more evenly
distributed through the year, and this is true of the Southeastern States, except that the autumns
are slightly drier. Especially significant are the light winter and relatively heavy spring precipi
tation in the spring-wheat region; the heavy summer rainfall in the Corn Belt, so essential to a
large crop; and the light rainfall in the Cotton Belt in the autumn, when the crop is being picked

Map 13

AVERAGE SPR PRECIPITATION

inches

O

(9.
a

Figure 7.—The heavy winter rainfall along the Pacific coast continues during early spring, and
this is true alK) of the northern Rocky Mountain region. In the spring-wheat region the rain-
feU increases markedly in late spring, and this is true also in the western Corn Belt and western
Cotton Belt. In the central Cotton Belt the spring rainfall is even heavier than the winter
rainfall, and the rainfall is heavier in spring than in winter also in the eastern Corn Belt. In
the Northeastern and Southeastern States the spring and winter rains are about equal in amount
(10 inches). The local variations in average quantity of spring rainfall in New York State are
wider than shown on the map—from about 6 inches to nearly 14 inches
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Map 14

A GRAPHIC SUMMARY OP AMERICAN AGRICULTURE 9

AVERAGE SUMMER PRECIPITATION
(In Inches)

Si)
<C3

&

Srtin thp mramfLn^^nnH fh Nevada practically no rain faUs in the summer months,
Sd nwi«n?^ A i f ' '1"'® 'he Willamette Valley and the Puget
excmt InTtie hiehir mnnSf n Mountains the summer rainfall is light,except in the higher mountains. But in the Great Plains region, the Corn Belt, and the South-

r^,.r .g jjj jaj.gg part to the^tern States the rainfall has now increased to a maximum
wK yields, combined with the°dry wintera;
Mi^Li?nfvil?pv and conserved the fertility of the soil, that the upperMississippi Valley is one of the richest agricultural areas in the world

Map 15

AVERAGE FALL PRECIPITATION
inches

Q

s:?
a

a

Along the Paeifl7e^t h^ratobwin ̂  L?h^ P'^^ing of cotton.
Francisco than to the south ' heavier north of San

Miso, Pub, 105, TI.S.D.A,

t,
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The results of the 1931 crop produoti<ai seems to indicate that time

liness of oecurrenee of rain^ll is more importajxt than the total ajsount

falling within a giren season. A serious deficiency existed up to about

the middle of July of that year. Some well distributed rains after that

time resulted in abundant crops that normally matured in late evasmer and

early fall.

Heary precipitations are conduciTe to greater developmnit of plant

diseases. In 1930« idiich was below normal in praeipitati<si« "losses

from diseases were generally much less than normal. Outstanding exan^les

are stem rust, leaf rust, scab of small grains, potato blight except in

Florida, Septoria blight of tomatoes, apple scab in the drought area,

and poach brown rot."

On the other hand "certain diseases shewed increased dostructiTe-

ness. These include, naturally, potato tip burn and blossom-end rot of

tomato, and also potato soab, non-parasitie *ru8t* of cotton, and

others."

Snow (2)

All of Teimessee, ezoept the Northern border, the Cumberland Pla

teau, and the Northeastern part, is in the Northern pert of a belt that

enmial aworage of 1 — 10 inches of snow. This covers the larger

part of the Southern states, except a narrow section extending along ,
. I 

the Gulf Coast and up the Atlantic Coast to the central part of the

Coast of South Carolina. The narrow strip in Tonnossoo alcmg the

Northom border, and in the Northeast, is in a bolt which has an aver-

ago animal snowfall of 10 - 20 inches. This bolt extends Westward froa

(1) C.S.D.A., Bureau of Plant Industry (lli^ograph)-
(2) Snow is included in the state's annual average precipitation data.
(3) Atlas of American Agriculture - Section on Climate.
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Tirginia through Kansas* It ourTOs Southward over the mountainous area

•f Eastern Tennessee and Western North Carolina* Most of Tennessee,

then, is in a belt #iich has next to the lowest snowfall of any section

in the Ihiited States* The lowest is the sections along the South Atlan«

tie and Gulf Coast, and the Southern Bacifio Coast, which hawe an awerage

of less than (Hie inch* The regions of the heaTiest snowfall are in the

Sierra Nerada and Cascade Uoontains, where the awerage in seme localities

is 400 to 500 inches; and the Western slope of the Rockies, which has an

annual snowfall ranging from 200 to SOO inehes*

Tennessee has snovffall on an average of 1 to 20 days annually » 10

to 20 days in the higher elevations of East and Middle Tennessee and 1

to 10 days in the other areas*

The snow melts soon after falling, as indicated by the figures on

the average number of days with snow cover* In the heavier snowfall

regions this varies on the average from 10 to 30 days annually; amd in

the lighter snowfall regions from 1 to 10 days* This offers a great

eontrast to ̂ e North, where snow covers the ground for several months*

Tennessee has approximately the same amount of snowfall, the same

BUnber of days with snowfall and snow cover, and the same average date

of first snowfall in autumn, as other sections in the same latitude l^st

of the Rocky Mountains* In the Rockies there is a gradual increase in

the snowfall with the increase in latitude*

These snow belts, however, are not exactly par*alleled with the

lines ef latitude; the greatest varlati(Hi occurring in the Appalaehian

Mountains* The highmr elevations there oause a higher average

snowfall timua in adjacent areas.

(1) Atlas of Amsrioan Agriculture, Part 2, See. A., p. 42 and 43.
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The arerage monthly and annual anowfall in Tennessee is shown in

Table T. The annual average is also ihown on Sfap 16. Southwest Tenn>

essee. Middle Tennessee except the Northern border, and most of the

East Tennessee Valley have an average of S to 9,9 inches of snow annu

ally. The heaviest snowfall, over 20 inohes, occurs only in the higher

elevations of the Cmberland Plateau and extreme East Tennessee. Alcaig

the Northern part ef the state West of the Cumberland Plateau, and

around the Plateau and Bast Tennessee Valley is a narrow section -that

has an average of 10 to 14.9 inches of snowfall.

Snow has been recorded at soeoe place in Tennessee, at sssie tine,

in all months of the ysar except June, July, August and Sep-benfcer. Dur

ing April and October only a trace hsis ooourred at most s-tations. The

only stations having as muoh as one ineh during tiiese monthe are in the

higher ele-vations. Jianuary, with 5.3 inches, has the highest monthly

average. December and February have em average of 2.4 inches and 2.9

inohes respectively.

having light snowfall and fe-w days with snow cover is of consider

able economic importance to Tennessee. The cost of moving snow from

highways and streets in s-bates having hea-vy snowfall is high as compared

-with this cost in Tennessee. The following quo-bations give sosm infor-

SMitlon on the subject.

"winter to aomo people muy bo disagreeable, but to un-
crmployed in 56 s-bates in the snow belt, winter has brought
a spark of cheor in the $10,000,000 to $15,000,000 being
■pent to keep highways clear -this year. - - - - "

"Although the cost of road clearing is high, it has
been estimated that for every |100 spent for this purpose,
♦1 ,000 are realised in more efficient -transpor-tation and
uniform business control brotight about by unintsrrup-bed
traffic. - - - - "

"Swne idea of the commercial value of clear roads in
winter is the fact that 3,500,000 busses and trucks carry
m large peroen-bage of the ahor-t-haul traffic over them.
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Millions of persons use the 'busses as a means of trans-
portation." (1)

Length of growing Season

The length of the frost free season is very important to agricul.

ture, sinee frost establishes the seasonal limitations of plant growth.

It is the most important factor in determining the geographical bounda-

rios within which certain plants thrive best and m. the other hand fail

entirely to develop. The length of the growing season determines, to a

large extent, the kind of crops that can be successfully grown in any

particular area. Due to the differences in altitude, latitude, and

ether factors, the length of the growing season varies considerably in

different sections of Tennessee. This makes possible the production

of a large variety of orops.

The length of the growing season as reported by seventy stations

is shown on Ibip 17. The average nuaiber of days growing season

vary from 167 at Mountain City in the Northeast to 226 at Memphis in

the Southwest. This is a difference of 59 days. Upper E^st Tennessee,

parts of Cumberland Plateau and a small area of the Highland Rim have

a growing season of 170 to 180 days. The largest portion of the High

land Rim and a strip around the East Tennessee Yallsy hawe a frost free

seasmi of around 190 days. A large part of TNest Tennessee, the Central

Basin and the lower East Tennessee Valley have a growing season of 200

days while in Southwest Tennessee it is 210 days or more. (Arlington

exeepted - has 194 days).

The length of the growing season is important, but the percentage

(1) Knoxville News-Sentinel, January 1932.
(2) Table in Appendix, Number
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distribution of the dates of the last killing frost in the spring and

the first In the fall are of greater inqportanee. Frost dates distri^

bution are Tsry important to the truck farmer. Be can afford to assume

stnne frost risk if there are chances of higher prices by getting the

crop off a few days earlier. Chart 5 shows the percentage cf the last

killing fros1» in the spring that hare occurred by weekly periods at

stations, which represent different geographical areas of the

state. This Chart shows not only the earliest and latest dates

of the last killing frost in the spring, but also the period or periods

In which frost in most likely to occur, or has occurred the greatest

nvonber of times. Billing frosts hare occurred as late as Uay 10 - 16

at Rugby, Elisabethton, and UeUinnville. The period in which the last

killing frost usually occurs is April 19 to to.y 9 at Rugby, April B t6

25 at Elitabethton and March 29 to April 25 at MoMinnTille.

The Central Basin, Horthwest Tennessee and Central East Tennessee

Valley have approximately the same distribution of the last killing

frost. The last date recorded oecurred during the week ending May 2.

The chances of frost are small after April 18th in these areas. The

period during which the last killing frost occurs the greatest mxmber

of times is April 5 to 11 at Enoxville and Rutherford, and Mareh 29 to

April 4 at Konton.

At Memphis, which has the longest growing season in the state, the

date of the last frost is April 19 to 25. This is the same period in

which the last killing frost occurs the greatest number of times at

Rugby. The last frost occurs the greatest per cent of the time during

the period Ifairch 15 to April 4. The earliest date of the last killing

(1) Appendix Table
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Chart S«

Par Cent
30

PBRCBNTAGIS OP YKA.RS THAT LAST KILLING FROST OCCURRED IN SPRING^ BY WEEKLY
PERIODS, THBDU® 1930.

Bugby » liorgan County

20

10

^ Blizabothton <» Carter County

20

10

2Q KelUnn^lle « Wktrren Coun-fy

10

Enozrille « Knox County

20

10

I
Tlorenoe « Butherford Coun*^

20

10

Mentis * Shelby County

I

I

■M

20

10

I ^1
li" le*

Feb.
U 21

Varoh
28

Sooroes Date froa U. S. Weather Bureau,
Ollaatolo^oal Data, by Seotlohe.

I .
5. 12-

II 18 26
April

27« 3-
2 9

Kay

10-
16



 

49.

frost Rt Ibnphis Is during the period February 15 to 20, while in the

colder areas it is March 29 to April 4. The chances of frost drop he-

lew 10 per cent at Rughy May 10 - 16; MoMiimTille May 5-9; Enozrille

April 5 - 11; Florence April 26 - May 2; Kenton April 19 - 25; and Hesi-

phis April 5 - 11. The season then is approximately <me month earlier

at Memphis than in the colder areas of the state.

The occurrence of the last killing frost in the spring Is shown

by Maps 18, 19, 20, and 21. Frost has occurred a few times in

some of the colder areas of the Cumberland Plateau and Bast Tennessee

, .■% after May 10. Map 18 shows the occurrence of frost after May 2, Most

of Middle and West Tennessee is free from frost after this date. Most

of the Eastern part of the state has had frost after Kay 2, but less

than 10 per cent of the time, except on the Cumberland Plateau and North

east Tennessee. After April 25 frost has occurred o-ver practically all

ef the state at some time. Oxer the Middle and Western part and part of

East Tennessee Valley the chances are that frost will not occur oxer one

year out of ten, except in small area on the Western Highland Rim. On

part of the Rim, Southera part of the Cumberland Plateau and some of the

Valley, the chances of frost xary from 10 - 20 per cent, while on the

Plateau and in the Northeastern part of the state the ehanoes of frost

are over 25 per cent.

The chances of frost are less than one out of ten, orer a consider

able part of West Tennessee, after April 18. (Map 20). In the Eastern
half of the state small areas have a 10 - 20 per cent chance of frost

and some 20 - 35 per cent, but over a considerable part of it the

chances of frost are above 55 per cent with the colder areas being above

(1) Appendix table
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V V ..

50 per oent. As oan be seen from Itap 21, the chances of frost after

April 11 are rather high for most of the state. There is over a 50-50

chance of frost for most of the Eastern half and the TrgStem Rim, In

Western Tennessee the chances of frost after this date are much less,

being below 10 per cent at Memphis, but with some other sections as

high as 35 to 50 per cent ohance. From these maps it can be seen that

West Tennessee, Central Basin and East Tennessee Valley are free of

frost earlier in the spring than the areas with higher elevation.

The distribution by weekly periods of the first killing frost in

the fall are shovm in Chart 6 for five stations distributed over the

state. At these five stations the date of the first killing frost

varies from September 15 - 21 at Erasmus on the Cumberland Plateau to

Oot<A>er 6 - 12 at Covingtou, November 24 - 30 at Uemphis. The chanoes

of frost rise to 10 per cent at Erasmus September 22 - 28, Jonesboro

Cetdber 6-12, Franklin Oetohor 13 - 19, and Covington and Uemphis

October 20 - 26. The greater percentage of the first killing frost

occurs Septenber 29 - October 6 at Ei*asmus, October 12 to Novonber 3

at Jonesboro, Octobor 25 - November 10 at Fra.iiklin and Covington, and

October 27 - Wovenfcer 17 at Uemphis. The effects of elevation are re

flected in the dates of first frost oocurrenoe, the noontainaus areas

having naturally an earlier ocourrenoe. Latitude has the lesser influ

ence of the two.

The percentage of frosts that have occurred up to four different

dates respectively is shown on Maps 22, 23, 24, and 25. There are

only five places that have recorded frost before September 22nd. These

(1) Appendix Table
(2) Appendix Table
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" Chart 6*
PBBCBSTAGB OP YEARS IHAI IHE FIRST KILLING FROST IN FALL OCCURRED, BY WBSKLT

FEBIQDS IN TENNESSEE^ THROOGB I98I
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are in Hidciaan, Lerris, Smith, Cnaberland and Morgan Counties. Up to

Septenber 29 frost has heen recorded at seTei>al stations in or near the

areas of higher elevation, hut the chance of occurrence is heloir 10 per

cent except in Cumberland and Morgan counties. Up to October 6, ahotm

on Map 22, there is still a large percentage of the state which has not

had frost, and none except part of the Curiberlnnd Plateau and Northeast

Tennessee Imve had frost over 10 per cent of the time. Frost has oc

curred over practically all of the state before October 15, but not over

10 per cent of the tine for a large part of it, (Map 23), and a rather

small part over 20 per cent. However, there are some small areas wi-th

idle chances of frost above 50 per cent up to this date. Map 24 shows

the occurrence of frost up to Ootober 20. The chances of frost occurring

before this date are above 20 per cent, except in Southwest and part of

the Counties along the Southern border. In the colder sections the

chanoas of frost are above 50 per cent. Ibip 25 shows that the chances

of frost occurrence before Ootober 27 are above 50 per cent for most of

the state and above 55 per cent for all of it except Southwest comer

and Southern part of the Central Basin «xd East Tennessee Talley.

Most of Tennessee is favored with a long growing season. The

smaller areas with the shorter frost free season are those that are

less suitable in other respects for agriculture. The areas with the

soil and topography best suited for agriculture have a growing season

sufficient for the maturity of a great variety of crops.

Length of Day and Sunshine

The length of the day by months in the Northern and Southern states

is given in Table 8 and Chart 7. The time observed was on 52^ degrees

latitude in the Southern states and 42j degrees latitude in the Northern
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Table 8.

Leiagth of Iky* from Sunrise to Sunset* by Months, Southern
and Northern States, (l)

Date
Southern States Northern States

Hours Minutes Hours Minutes

December 22 10 3 9 5

January 21 10 21 9 37

February 21 11 15 10 51

Karoh 21 12 11 12 IS

April 21 13 12 - 13 40

May 21 13 50 14 48

Juno 21 14 19 16 IT

July 21 14 0 14 48

August 21 13 10 : 13 37

September 21 12 11 12 IS

October 21 11 11 10 47

Nerrember 21 10 20 9 S6

Source: Dr. Miles Now Weather Almanao and Hand Book of
Taluable Information, 1932.

(l) Tiae observed on 32^ degrees latitude in Southern states
and 42^ degrees latitude In Northern states.
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Chart 7*

![ourt
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•tat«a« ufaleh Kr« median* for the two areas. In June and September the

days in the lorth and South are eqtml. from April to September the days

Are longer in the Berth, idiile from September to Uaroh the South has

longer daye. In the extreme Smthem portion of the country the longest

day is about 14 hours in length and the shortest about 10^ hours, where

as in the extreme Borthern portion the longest is about 16 hours and the

shortest about 8 hours. (Uap 26). IXiring clear weather in staseer, the

sun shines in the extr«ae Horthem portion of the country about two hours

longer during the day than in the extreme South. This is an important

factor in crop growth in these Borthern leoalities, as the greater amount

of sunshine cosqpensates soBiBidiiat for the lower temperature. For the year

as a idiole the possible amount of sunshine is ap]^exinately the bsbo

throughout the world, or an awerage of about 12 hours a day.

Deeembor 22 in Tennessee is between three-fourths and one hour long

er than in the area in the latitude of Lake Michigan. This differenoe

deereases as spring approaohes, until after April 21st, idien the days in

the Northern area are longer than in Tennessee. By June 21st the days

in this state are fras three-fourths to nearly one h«ur shorter than in

the Lake Michigan area. At the Canadian border the days are about one

awd three-fourths hours' longer than in the Southern part of Tennessee.

(Hap 26).

"Sunshine is a wery important elimatio element, not
only from the standpoint of agriculture, but also frwii its
physical effect on man and other animals. Light plays an
important part in controlling the plant structure, and the
depressing influence on human beings of long periods of damp
and cloudy weather is notieable, eren to the casual obserrer.
On the other hand, long periods of suooessiTe days with con
tinuous sunshine and high temperature are trying on all ani
mals and most plant life." (2)

(1) U, S. D. A. Yearbook, p. 492, 1924.
(2) U. S. D. A. Yearbook, p. 490, 1924.
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"with an ideal sea level horlson, the amount of sun
shine received in any locality, for the year as a whole,
would be determined by the prevailing state of the sky as
to the presence or absenoe of clouds and fog, although
there is a slight increase with latitude in the possible
amount of yearly sunshine. This variation is unimportant,
however, amounting in the oourse of a year to a total of
only about 35^ hours between latitudes 25 degrees and 49
degrees H., representing the extreme Southern and extreme
Horthern portions of the United States." (1)

During January all of Tennessee West of Nashville receives four

and oxks-half to fire hours of sunshine per day. (Map 27). The part

of the state East of Nashville receives an average of four to four

and one-half hours of sunshine daily. Tennessee is similar to an area

extending Northeastwardly through Southeastern New York and Southern

lew England; and Northwest through Illinois and Iowa into Minnesota and

North Dakota. Tennessee has one and one-half to two hours more sun

shine daily in January than Western New York, Western Pennsylvania, and

Michigan. This is partly due to our longer days. The January days in

Northern Pennsylvania are one-half to three-fourths hours' shorter than

in -titis state. However, most of the areas South and directly East of

Tennessee have more hours of sunshine than this state.

As shown on Map 28 the Western half of Tennessee, including the

Central Basin, has from 9 to 10 hours of sunshine daily in Jhly. The

oxtrsmo Western part of the state has approximately one-half hour more

than "the Central Main. This area extends from the Gulf Northeastward

ly through "the Western part of Maine and also along the Atlantic Coast

from Maine to North Carolina. Tennessee, East of the Central Basin,

has from 8^ to 9 hours of sxmshine daily. This area is similar to most

(1) U. 3. D. A. Yearbook, page 492, 1924.
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«f Souths East of tho Sississlppl Rlror^ and a amall area extending

i^to Southern How York. But the auaawr days in Reir York are slightly

•rer three»foui>ths hour's longer than in Tennessee.

Hap 29 shoirs the percentaige of possible annual sunshine by states.

A narrow strip of West Tennessee is in the area having 60 - 70 per cent.

This area oorers a large portion of the United States West of tlw Miss

issippi. Meet of Tennessee is in the area that has from 50 - 60 per

cent. This area extends from the Gulf of Mexico Northward to the Oreat

Lakes. Westwardly along the Northern border, and along the Northern part

of the Atlantic Coast. Only small areas in the Northeast and Northwest

have less than Tennessee,

The percentage of possible monthly and annual sunshine at four sta

tions in Tennessee is shown in Table 9 and Chart 8. Of the four places.

Table 9.

Average Cent of Possible Sunshine by Htaiths at Four Stations
in Tennessee.

Station Yrs,

Re

cord

Jan Feb Mar Apr lay rune July Aug Sept Got Hov Dee rear

Chatta

nooga 24 40 46 48 56 62 62 60 58 63 63 55 41 64

Enoxville 23 41 48 63 66 64 62 62 57 63 64 67 41 56

Nashville 24 43 48 63 61 67 69 70 69 70 65 67 42 60

MttHphis 20 46 64 68 64 66 73 73 71 71 69 62 45 63

Chattanooga is the lowest with an annual percentage of 54 and Memphis the

highest with 63 per cent. During the winter months, there is not a great

differenee in the per sent of possible sunshine at the four stations, but

during the summer months there is oonsiderable differenee. At Chattanooga
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Chart 8.
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and Knoxville the hlgheet percentages are in May and October irith a

eonaiderable decrease during the aoaMsr nonths, the leveet being in

August; vfaile at NaehTille and Memphis the sumner season has a great*

er pereenta^ of possible sunshine than the other seasons, and a con

siderably greater percentage than Chattanooga sind Knoxville daring the

summer. This, as irell as the saps, shom that West Tennessee has a

greater anwunt of sunshine than Bast Tennessee.

This state has on the average 164 clear days, or slightly more than

two out of fiTO. Of the other 211 days, 110 are cloudy and 101 partly

oloudy.

Huaidity

"The humidity of the atmosphere is of great climatic importance,

not only Arcm the standpoint of ita influeneo on bodily comfort, but

also beoausa of its direct relation to plant life and its bearing cm

s (1)
commercial aetlTitios.

In areas of high temperature, the loner the relative humidity, the

less bodily discomfort from the heat. This is true because the lower

the humidity, the greater the evaporation, and this has a cooling effect.

In cold weather it is also true that a higher relative humidity causes

mere bodily discomfort beeauce the moisture in the air acts as a eon-
(2)

ductor, transmitting the heat rapidly away from the body.

The moat oemmen measure of atmospheric moistore Is relative humid

ity. *By relative humidity is meant the ratio the amount of moisture

present in the atmosphere hears to the amount that could exist withcmt

eendensation under the same conditions of tenqwrature and atmospheria

(1) Atlas of Aaerlcsn Agriculture; Part II, Sec. A, page 451.
(2) (a) Atlas of American Agriculture; Ibid.

(b) XI. S. Weather Bureau - Knoxville office.
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« (1)

"a oomperison of the relative hvuaidity of Tennessee with
other areas is difficult heoause of a difference in local tioe
when observations were made. In most cases the obserrations
were made by Bastem Standard time* which made them earlier in
the day farther West." (2)

In January* July and October at 8:00 A.M. there is no great differ-

enee in the relative humidity of Tennessee and the country East of the

Uississippi. In April at 8:00 A.M. Texmessee is similar to the larger

area East of the Mississippi River which has a lower relative kemidity

than the Gulf Coast* but higher than a narrow section extending frcnu

yirginia to Massachusetts. At 2:00 P.M. Tennessee is also similar to

the larger part of the Eastern half of the United States. There are

some small sections there with lower relative humidity* and a section

along the Qulf Coast which is higher than Tennessee. At 8:00 P.M. in

April* July* and October* Tennessee is similar to the Eastern section

except the Atlantic and Gulf Coast where it is higher. In January Tenn

essee is included in a narrow strip extending from the West to near the

Atlantic Coast and then Northeastwardly to Maine* ndiich is drier than

the rest of the Eastern half of the United States. In general* the aver

age relative humidity of Tennessee is lower than the Atlantic aid ̂ If

Coast* about the same as the larger part of the Eastern half of the
fs)

country* and much higher tlian the drier West.

The relative hmidity - morning* evening* and the average - is given

in Table 10 by months for four stations in Tennessee. Chart 9 shows the

average at the four stations by mmiths. The morning relative Inxmidity* as

in other places* is eensiderably higher than the humidity in the evening.

(Ij Atlas of American Agriculturej Op.Cit., page 45.
h) Ibid.
(3) Atlas of American Agriculture| Ibid.* fi^nres 85-88 and 91-98.
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Chart 9*

AVBRAOS REUTIVE EDMIUITY BY MOOTBS IH JOUR

TRNNB8SEB COUNTIES
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Generally, the lowest relative humidity in Tennessee is in April and

the highest is in August. There is also a low point in October and

Novembor, and a high point in January. During winter, spring, and the

last part of the fell, there is -rery little variation in the different

parts of the state. During the ausBBer and early fall months Chatta»

neoga and Knoxville are eonsiderably higher than Memphis, and Nashville,

with Nashville lower than Memphis. The ywurly average for East Tenn

essee is higher than either Middle or West Tennessee. The latter are

approximately the same.

Huntington and Gushing in their discussion of the optiaaim humidity

for human health end energy, state that:

"when the temperature averages about 64 degrees and is
therefore close to the optimum for health, the best condition
of moisture seems to be a relative humidity of about 80 % for
day and ni^t together.

"when the relative humidity at noon falls much below 50^
the general coaditions of health decline.

"In warm weather, such as we have in stmraer, high humid
ity coupled with high temperature is very harmful. On the
ether hand, extreme dryness is also harmful in summer." (1)

Wind and Storms

Wind may be either beneficial or destructive. According to the

Atlas of American Agriculture

"the most important function of wind is the transporta
tion of moisture from the oceans and other large bodies of
mter to the land, where it is condensed and precipitated in
sesie form of water, for the sustenance of plant and animal
life. The siirface drift of the wind also has a marked in
fluence m the temperature of max^ places, especially in
localities to the leeward side of large bodies of v<ater.

(l) Huntington and Cushingj Op.Cit,, page 251-252.
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"in addition to these eliaatic functions, air Borements
hare an Impoz'taat physiol^gioal aspect* They produce a cool
ing tendency in all conditioias of temperature by accelerating
the eonduction of heat from the body and by inoreasing the
opportunity for evaporation, m/hich is a cooling process. The
physical effects of high temperatures are Tery much modified
when accompanied by brisk air iROverrents. But a low tempera
ture which may be even stimulating in a calm becomes unpleas
ant In windy weather." (l)

A-rerage Annual Telocity. The average annual velociigr of the wind

in Tennessee is about the same as that of the Eastern part of the

United States. The Southeastern and Eastern sections, except al<mg

the Atlantic and Oulf Ceast, have an average velocity of 6 to 8 miles

per hour. Almig the Atlantic and Gulf Coast and in the North Central

section, the average is 8 to 10 miles per hour. Host of Tennessee is

in the area having an average of 6 to 8 miles per hour. The Great

Plains Area is highest with 14 to 16 miles per hour. The lowest year

ly average is in some of the valleys of the Vest, where it is only 8

to 6 miles per hour.

The average for this state increaeee to 8 - 10 miles at 5 P. II.

local standard time. This is due to the fiaet that "the daily march

of wind velocity as a rule, except at high elevations, follows closely

that of tee^nature, the minimaa occurring soon after sunrise and a

— in the aftemo<m near the hour of maximum temperature."

The annual average wind velocity per hour at four places in Tenn

essee ia given by months in Table 11 and Chart 10. Knoxville is low

est with 6 miles. It is followed by Chattanooga with 7, Memphis with

8, and Nashville with 9 stiles per hour. The lower velocity at Knox

ville and Chattanooga is partly due to the protective influmce of tl»

(1) Atlas of American Agriculture, Part 2, section B., page 51, 1928.
(2) Ibid., paige 54.
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Table 11*

Average Wind 7*locity by Months at 4 Stations in yenn€8 see

Station

Yrs.

rod. Jan Peb Mar Apr Ma^ June July Au^ Sepi Get Nov Dec Yr,

Knoxville 48 6 7 7 7 6 6 5 4 4 5 6 6 6

Chattanoog1 42 8 8 8 8 6 6 6 5 5 6 6 T 7

Memphis 34 10 10 10 10 8 7 7 6 7 7 8 9 8

Nashville 30 10 11 12 11 9 8 7 7 7 8 9 10 9

U, S, 'leather Bureau, Sunmary of the CliBjatological Data for
United States, Reprint of eeetione 77 and 78.

mountaine. The seasonal changes at the different stations are approxi

mately the same. The highest average wind velocity is frem the latter

part of winter until the latter part of spring. The velocity is lowest

from Jhly to October, The highest monthly average in the state is 12

miles per hour at Hashville during March and the lowest is 4 miles per

hour during August and September at Knoxville,

Tornadoes. This type of wind storm is described as "a violent

whirling storm of extremely small diameter oharaoterised by a pendant

whirling funnel-shaped cloud that progresses rapidly across the

country in a rather narrow path that in general is marked by the

total destruction of objects in its course. The force of the wind in

Yor'tox of a tornado is too great to measure} trees are uprooted

or twisted off and the remnants scattered over the landscape, frame

buildings are demolished and those of more enduring oonstruction are

eev rely damaged, heavy objects may be carried up in the funnel

cloud only to be dropped to the ground a little farther on. (^)

(1) The World Almanaa, 1931, page 86,
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Chart 10.

ATSRAlOB HIHD YBLOCIIT, BT 1K7BTHS, AT 4 BEATESB
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Th« *r«a of greatest tornado frequaacy einco 1874 Is in the

Middle Mississippi Valley, west of the Mississippi Hirer, as

shvim in map 30. An average of 3 or more per year occur in

the st^ites of this area, Illinois, Iowa, Missouri, Kansas, Ar

kansas and Texas. An average of 1 to 3 per year occur in Tenn

essee, which is in an area of the second highest tornado fre

quency. This area includes most of the states east of the Miss

issippi River, and those of the North Central Region. The areas

with the fewest tornadoes include the western st-tes frcai the

Rocky Mountains to the Pacific Coast, the New England States and

West Virginia,

While Tennessee has had an average of 1 to 3 tornadoes per

year considerable annual variations occur. For instanoe during

January, March, and April 1932, there were evidences of eight

tornadoes in this state, resulting in the death of thirty-eight

persons and more than #450,0CX> property damage, Three occurred

in West, two in Middle, and three in East Tennessee.

(lenerally the mountainous areas of the Eastern area of the

state are comparatively free from disastrous tornadoes and other

wind storms. The United States Veather Bureau explains this in

the following quotations

"The principal weather changes ̂ re produced under
the influence of storm centers passing along the Gulf
Coast, thence up the Atlantic Coast, and those passing
frffln Oklahoma Northeastward to the Great Lakes. This
mountain section, therefore, does not lie directly with
in any of the principal storm tracks that cross the
country, and is not subject to such frequent changes as
occur, for example, in the Lake region. (3)

(1) Vheee figures are not complete, covering only 25 years of the
period since 1874.
(2) U. S. Weather Bureau, Climatologioal Data, Tennessee section.
Vol. 37, numbers 1, 3 and 4.
(3) U. S. Weather Bureau, Summary Climatologioal data for U. S.,
Reprint, section 78, East Tennessee and Western N. C.
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Beeause of East Tennessee's relatlre freedom frtmi these de-

structi-re winds, the County Mutual Fire •'•nsurance Companies there

hawe insured against property damage by wind without any appreoi>

able loss* Howerer, in Middle Tennessee one county Mutual failed

largely because of a disastrous comedo*

IVhile tornadoes often render serious damage to areas risited,

the probability of a giren section being wisited is slight. Pro

fessor Abbe says that the probability that a giren house will be

destroyed by a tornado is less than the probability of its being

destroyed by either fire mc lightning.

Regarding their seasonal distribution. Nelson's Bncyolopedia

says that "they may occur in some of the United States in any

month of the year* In winter and in early spring months they

occur in the Oulf and South Atlantic states only, but with the

adrance of the season they occur farther and farther to the north

ward. June is the month of greatest frequency in the Mississippi

Talleyi February and March la the East Qulf and South Atlantic

States; Jbly and August in the Middle Atlantic States and New

England."

The frequency in the United States was greitest in the

spring and early summer, during the period fram 1916 - 1930, as

shown in Chart 11. Slightly more than 75 per cent occur in Kareh

/a)
tw June inelusiTe.^ '

*

*

(1) Robinson, T. L., Six Types of Cooperation*
(2) Nelson's Encyclopedia - Volmne 12.
(3) Nelson's Perpetual Loose Leaf Encyclopedia, Vol. XH.
(4) Aetna Life Insurance Bulletin, April 1932.



Chart 11*
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Cyclonea. This term is frequently applied erroneously to

tornadoesf whioh were described abore# Properly speaking a

cyclone is a system of winds, usually moderate, but occasionally

fQTy strong, an area of low barmsetric pressure, and often cir

cular or oral in form."

The cyclonic storms moTS about a central area of low pressure

that include ordinary rain and snow storms* ^hey therefore re

present opposite extremes frm tornadoes in atmospheric distur

bances. Ihoy often cover a wide area; (2) sometimes continue

for several days} and may travel across the continent. On the

other hand tornadoes cover a narrow path, often a few hundred

yards, are often less than an hour in duration; and travel for

short distances.

Tennessee is visited on the average of four to eight times

per year by cyclones. Map 31 shows that from 1892 to 1912 the

Western part of the state had from six to eight per year, while

Middle and Eastern Tennessee had an average of four to six. The

frequency here is exceeded only in the Mid-West and the Western

states East of the Rocky Mountains.

"The most advanced parts of the world——are the regions

Of oyolonie storms. Ihey h vo three chief characteristics:
(1) Rainfall in swderate abundance at all seasons.

(2) The weather is subject to marked changes every few

days. Ihese two characteristics are both due to the frequent

pass ge of cyclones followed by anti-cyclones.

(1) The World Almanac, 1931, page 86. , nnn
(2) Those of the temperate sone sometime have diameters of 1,000
miles (1931 World Almanac).
(3) Kelson's Loose Leaf Encyclopedia, Vol. XII.
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(s) The leaeons are strongly pronounced. The winters are

ooolf or Bore often oold^ and the eunraers warm or hotj thus the

regions of cyclonic storms are particularly fSTorable not only

to agriculture because of the suffloiwucy of rainfall through,

out the year, but to nan because of the irariations in leather

from day to day and from season to season."

These regions form two irregular belts around the world,

and include most of the United States and Southern Canada.

Tennessee is a portion of one of the world's most fawored re-

gions.

Thunderstorms. (2) "There are two recognised classes of

thunderstormS| which have been designated "heat" thunderstorms

and "cyclonic" thunderstorms. Those of the first-named class

usually dewelop on hot summer afternoons in regions of weak

baranetric gradient and moist, quiet air; while those belong

ing to the other class occur under the influence of cyclonic

storms— —• ^he breaking up of a long heated period is

frequently attended by thunderstorms of rather marked sererity

which are more or less connected with cyclonic action.

As precipitation during warm or crop growing season in the

United States results largely from thunderstorms, tapse local

atmospheric disturbances are of great importance agriculturally.

(1) Huntington and Gushing—-Principles of Human Geography,
Page 329.
(2) A^las of American Agriculture, Part II Climate, Section A.
(3) Ibid, page 44.
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Thunderstorms, in the United States, are most frequent in a

small section along the central and eastern Qfulf Coast where they

occur on an average of 80 to 90 days annually. Southern and

Western Tennessee is an area that has an average of 60 - 80 days

with thunderstorms. This area includes the Qulf States, except

Texas, and a psrt of Arkansas, Georgia, and a small comer of

the Carolinas. The Worth Central and Eastern part of Tennessee

has thunderstorms on an average of 40 «60 days annually, which

is the same as that for most of the central part of the country.

Along the northern part of the United States the average is only
20 -40 days and along the Paoific Coast under 20 days*

These storms sometimes result in considerable damage frcm

the heavy rainfall, hail, wind and lightning. The area of
destruction is usually not extensive for an individual storm, but

several may occur in quick succession on the same day.

Storms are Beneficial to Human Health and Energy. Changes

in other respects as well as in temperature are highly desirable.

For instance, steady sunshine is not nearly so good as a period of
sunshine and then one of clouds and rain. But too much cloudiness

also leads to ill health and to inefficiency. What is needed is
frequent changes of all sorts, not too extreme, but quite frequent.
For this reason the countries in the region of cyclonic storms are

particularly fortunate. They enjoy changes in weather every few
days. Except when very severe the storms of Middle latitudes are
a blessing.

(1) Huntington and Cushing—Principles of Human Geography.
Pages 253 and 254.
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Lightning

fhtmderstorms are often accompanied by considerable precipi

tation, impresslTe thunder ' nd destnJctlTO lightning. In East

Tennessee the intensity of the lightning is not great, accord

ing to inyestigations made by Westinghouse" ""Electric and Manu

facturing Company in Bast lennessee. They report as follows:

"We haxe reached a tentatiwe conclusion that in this part
of Tennessee while the thunderstorms are quite frequent they
are not particularly serere, that is to say, the intensities
of the lightning strokes did not appear to be weiy great. It
appears that the altitude of the thunderclouds is rather low
which will account for low intensity of the lightning strokes,
sinee the cloud disc'narge to earth will take place at a lower
energy content than if the altitude were greater." (2)

The economic Talue of lightning is Indicated by the follow

ing quotation:

"Ewery time the lightning flashes fertiliser is being added
to the earth, according to coaputations made by Dr. W, J. Humph
reys, of the U. S. Weather Bureau. Osone of the lower atmosphere
ammonia and oxides of nitrogen are produced by the electrical
discharge of the thunderbolt in the atmosphere. All of these
synthetic chemicals made by lightning reach with water in the air.
The ammonia dissolyes in rain, becomes ammonium hydroxide, and
senres as plant food. Ihe nitrogen oxides renct with atmospheric
water to form nitrio and nitrous acids carried to earth to form
soluble nitrates and nitrites iriiich are good fertilizers. Orer
770 million tons of 100^ nitrogen fertilisers are thus delivered
to the soil eaoh year, at the average of 12 pounds per acre per
year. It is thus believed that regions iriiere lightning is fre
quent and heavy may be more fertile because of this free gift
of lightning—made nitrogen conpounds," (3)

(1) Investigations were started in 1928 on the transmission lines
of the Aluminum Company of America at Chilhowee, near Little River,
and on the other side of Chilhowee <idge near llaryville. These
were discontinued in 1930.
(2) Letter froa. Charles Fortesque, Consulting Engineer, Westing-
house Eiectrio and Manufacturing Company, September 22, 1931.
(3) Science (supplement) January 29, 1932, page 9.
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There are three olaesee of lightning, forked, eheet, and

ball,^^^ forked,lightning appears to the eye as a single blind,
ing streak of light, and sometimes breaks into one or two

branches. It is often a rosy or violet tint. Sheet lightning

has no definite form. It is generally of a rosy or red tint

and appears in the distant horizon lightning up the clouds,

dust, or hase in the atmosphere. Ball lightning appears like

a email globe of brilliant light moving slowly through the air

at a short distance from the ground, or even rolling along the

ground Itself. It generally breaks up witti an explosion, which,

however is not very destructive or dangerous.

There was; an occurrence of ball lightning in May 1932 in

t7nion County, near Loyston, Tennessee with some damage reported

according to the Cnoxville Journal.

: "Examination of the ground by the weather bureau men showed
- { that the bolt had struck a cedar tree, from which there was a
: n clearly marked path along a ledge of rock, from which pieces had
" V been chipped.

"But just before the bolt left the rook, a piece of the rock
weighing more than 100 pounds was broken off and thrown about 30
feet across a ditch," declared Huff.

A barbed wire fence across the ditoh mas fused in places and
oxidised as though it had been in a fire, another tree was struck,
and the bolt had traveled along the wire to still a third tree,
where it split in two directions.

It also had struck a woven wire ferce around^the Stooksbury
house and caused four sturdy fence poste to lean.

(1) The New International Eneyclopedia.
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HaU

Hall oocurs in this state an arerags of 1 to 2 days per year

diirlng the growing season. In fast the aroa East of the liississlppi

is relatlTSly free from hail, the occurrence averaging about 1 day
per year. The occurrence in the different areas is shown by the t ..

j ~r.5

following quotation, i

"It ocoxirs with much greater frequency in the Plains States
and the Rocky Mountains region than in other parts of the country.
In central and southern California and along the immediate Atlantic
and Gulf Coasts it seldom occurs, and in general, it is infrequent
east of the Mississippi, occurring in these districts on the aver
age only about once during each year,"

The occurrence of hail does not necessarily result in serious

damage to crops, as the fall miqr be only of small amount, doing no

harm. Hail storms are often extremely local in character} great

damage may be done on a single farm vhile others adjoining may

escape Tuiharmed,

Fog

"The regions of greatest frequen<qr of dense fogs are found

along the Pacific and Worth Atlantic coasts, over the central and

southern portions of the Appalachian Mountain region and along the

Western Gulf Coast, The region of least frequency comprises the

districts between the Rocky Mountains and the Pacific Coast States,

where, as a rule, there are fewer than five foggy days during tiie

year. Fog generally is of infrequent occurrence ■throughout the

interior ortion of the country, most of those districts having an

annual average fewer than 10 days with dense fog," (2)

(1) Atlas of American Agriculture, Section A, Part II, Page 44,
(2) Ibid.
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Xh« e&atern part of Teimeiaee is in th« aoutharn Appalachian

region where dense fogs ooour en an average of 20 • 30 days annually.

The southwestern part of the state is similar to the section west

of the Mississippi to near the Rocky Mountains areas that have

dense fog only 6 to 10 days annually. The central, or the larger

part of the state, has dense fog on an average of 10 to 20 days.

This is similar to a narrow area in the southern and eastern part

of the country, except the high areas of the Appalachian region.

West Gulf Coast, and the New England Coast*

- •

-• '

: - ? 'V- ''ft. .1 •: •- •- i>r: , V •

■•> i

.s->

(l) Atlas of Amerioan Agriculture, Op. Cit.
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CHAPTER II ' ■-• ■■<:/•■

MINERALS AND MINING IN TENNI'.SSE:rj;.
/; V

' ^ , • ' i, . Hiatorieal DeTelopment
'I, • ■•^' "—— ii^ — . ■ i iMMii ■■« II I iiii^ ■ i»i ii'.^. I wi i iia

■ / -- • ■

^ Minerals have been important in ienneaaee from the time of
the early settlers. AooordingJ;© reporta* aalt eas the first of

the minerals in the state to be used. A slight fault in the

fecks near Nashville permitted salt eater to come to the surface.

Bones found near this place shoe that wild animals, some of whioh

are now extinct, and man had gone there for salt. ^A body of
French moving up the Cumberland River in 1714, found this salt

eater and settled there In 1789 publlo measures were passed to

encourage making salt in Middle Tennessee beeause at that time

the supply had to be brought in from Missouri at a oost of sixteen

eents per pound.

. j l^oon after the settlement of East Tennessee began in 1768,
minerals, especially iron, was discovired, and before the end of

the eighteenth century iron making began^ Ihe first iron mining
project in West Tennessee was the building of the Cumberleind

furnace in Diokson County in 1790 - 95. [in 1802 lime was being
made in Knoxville and shipped to New *^rleans by boat.^ [caves
were searched for niter, whioh was used in making gun powder, es

pecially during the war of 1812.^ This soon stopped, however,
after the close of this war. |Lead and marble had been discovered
and were being rained in East Tennessee about 1820 - 25.^

; Next oame a period of organi »d effort to develop the

mineral wealth of the State, In 1831 Dr. Troost, who was State

Geologist, knew of the occurrence of sine, lead, manganese, gold.
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marblsj and slate, but did not consider these minerals as important

as iron and coal.

(leld ims disooTered in 1830 in the Cooee Distriot or Cqkerr

Creek, and in the Tellioo RiTers. In his ninth report in 1850,

Dr. Troost described the Tarious sine deposite of the state and

methods of extracting and smelting them, which shows that he must

hare considered this mineral raluable. Dr. Troost considered the

coal, iron, marble, roofing slate, lead, sine, and other minerals *

as probably of much yalue, but j|e did not regard the gold of East

Tennessee nor the lead of Middle Tennessee as haying great yalue.

By 1842 there was a number of iron furnaces and foundaries

in upper East Tennessee, some marble had been quarried near

Ro|{ersyille. The U.S. census of 1840 gaye Tennessee third rank

in the H. S. in iron production. Forty seyen furnaces 8md 92

blooraaries and rolling mills were reported in the state in 1849.

According to 1850 census Tennessee was fifth i^ the U. S, with a

production of 30,200 tons of pig iron. In 1854 the production was

40,300 tons worth 12,000,000, and an estimated production of 50,000

tons in 1856.

(ihe Duektown copper deposits were discovered in 1843 in
searching for plaeer gold, and in 1849 some black copper ore wast<

sent to Boston.^ By 1853 the produotion of copper was sufficient
to attract attentioi. In 1859 the sulphide ores were being roasted

and smelted. These were producing 40 to 50 per cent copper matter

for shipment.

"In a few years immediately preceding and following the
Ciyil War, numerous mining soheraes were launched, and the
prospectus for each usually contained a geological report
on the property. In Tennessee these were usually sine,
copper, coal or iron prospects before the war, but Just
after it most of the reports were on oil and gas lands.
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These ntimerous reports rarely oontained anj'thing of general
geologieal Talue^ and most of the prospects were ill ad>
Tised and amounted to nothing." (l)

The most important erents during the period 1890 - 1900 were

the discovery of phosphate, and the geological work of the S,

survey, (prom 1900 to 1910 the prominent events were the develop
ment of the nhosphate Industry, the beginning of modern coal work,

and the establishment of the present geological Survey,^ Later
developments are given in connection with the discussion of each

mineral.

Importanoe of Minerals

The Basic Minerals. Few think of the part minerals play in

city life, in the farmer^s life and in the country's development

in general. It is true that initial prosperity depends on agricul

ture, and in the past ages the rich agricultural counties were

dominant in world affairs. How eonditions have changed and for a

country or subdivision to have a dominant plaoe it must be able

to produce, in quantity and cheaply, mineral wealth, in addition

to purely agricultural wealth. It must have developed and have in

reserve the great basic minerals of this age; iron, aluminum, copper

and sine. It must have the power necessary for turning these

minerals from the raw ore state into the finished metal ready for
A

the hands of the artiean to fashion, by our intricate machinery

and industrial processes, into the major articles of eramerce.

^rioultural V.ealth. And even our agricultural wealth would

be a thing of the past, only existing in areas of virgin soil or

JX)—Slenn, A. d., the Growth of Our Knowledge of Tennessee, geology.
The Resources of Tenr-essee, May 1912, Vol. 2, No, 5, Page 193.
(2) StBte Gfirmolcgy Survey Bulletin Number 25, 1921, page 7 and 8.
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riT»r flood plaino, if it wore not for the mineral fertilizers

which come to the farmers aid, phosphate and lime, and nitrogen

from the air thru our cheap hydro-eleotrlo power possibilities,

Tennessee's Wealth. Is there any other section in the

world more blessed in Aineral resources and resources of motire

power than Tennesseet (We are mining in large quantities the
basic minerals necessary in industry, nd producing phosphate

from one of the largest fields oi' sueh in the world, with an

additional abundance of limestone for agricultural use. We

should with our transportation facilities be one of the richest

and best industrial and agricultural regions in the world. T^at

we are not was due, in past, partly to lack of knowledge of our

resources, but mostly to lack of oonsistant advertising.j All
industries of the state should disseminate accurate information

on our advant ge from an industrial standpoint due to our

diversied interest. Ihat such a diversity of natural resources

is advantageous is shown by the per capita purohasing power of

the oitisens of the stute, 1681.00, and particularly the per

capita purchasing power of its capital city, Nashville, which
amounts to $898.00, being the highest of any city in the south.

Tennessee's Relative Importanee as Mineral Producing State.

In 1929 Tennessee ranked 24th among the states in the value

of mineral produoti<m, producing 0,79 per cent of the total value^
for the United States (Table 12). ^e U. average was 2 per

oent.i|hUe this is a small proportion of the U. S, total, the
approximately $40 million production has a co siderable influence

the business and industries of the state.

Among the neighboring states of Tennessee, Kentucky held
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11th plaaa in the United Statee in 1929, Missouri 17th, Alabama 19th,

Arkansas 23rd, Virginia 25th, Georgia 34th, North Carolina 37th,

South Carolina 44th, and Mississippi 46th. Only four states of this

group, Kentucky, Missouri, Alabama, and Arkansas were higher than

Tennessee. In 1929 the Talue of mineral produced in Tennessee was

greater than the total production of Oregon, Maine, Nebraska, New
Hampshire, South (jaSolina, North Dakota, Mississippi, District of
Columbia, Rhode Island, and Delaware ocmibinod (Table 12). Ihe
leading rbates hawing more than $200 million walue, are PennsylTania,
California, Oklahoma, Texas, West Virginia and Ohio.

The relatiwe importance of Tennessee among the other states

in the ralue of her principal minerals produced is 8ho?-n in table

13, In the production of coal, Tennessee's most waluable mineral,

this St te ranked 14th in U. S. and 5th in the South with a pro

duction valued at |9,122,000. In the production of stone valued

at more than |8 million Tennessee was 9th in U, 8, and let in the

South, and was seoond in D. S. in production of phosphate, Florida
being the only state ranking higher. Tennessee was 3rd in U. S,
in production of Barite. It can be seen from this table that ^
Tennessee ranks relatively high in the U. 8. in production of her

principal minerals. Her rank in U. S./from second place in pro
duction of phosphate,, which is fifth in value of minerals pro-

duced in the state, to 23rd place in the production of natural

gas.
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TenneBa«<i Ai a Mineral Staf»

In 1929 T«nn«a*ee held 25th plaee In U* S, in the Talue of

minerala produoed( with a produotion of 0»79 of TI» S« total value

(Table 14). In 1920 Tenneaaee ranked 23rd.D iring the perioda

shown in thia table, thia state*a rank haa varied from 24th to

26 th.

In 1900 Tenneaaee produced 0.78?t of the U. S, total. The

greatest percentage total produced by Tenneaaee during thia

period was 1.08 per cent in 1910. In no other year did the

proportion amount to 1 per oent. In 1915 Tenneaaee ranked 25th

in U, S. and in 1929 24th. The highest plaoe waa 22nd in 1921.

Prom thia Tennessee seems to bo holding its plaoe in the United

States with no oonsiderHble gain or loss.

Table 14.

Trend in Value of Total Mineral Production in Tennessee and Rank

Total Per Cent of

Date Talue Total tl. S. Rank in U. S.

19S0 28,279,852 0.59

241929 40,719,706 0.79

1928 39,216,757 0.82 24

1927 37,874,981 0.77 25

1926 39,296,668 0.71 25

1925 38,869,198 0.78 25

1924 35,354,825 0.67 26

1923 41,553,789 0.69 26

1922 35,146,268 0.85 ,25

1921 53,754,823 0.81 22

1920 35,023,232 0.79 25

1915 22,166,494 0.92 25

1910 21,396,784 1,08

1900 8,651,904 0.78

1900/ of Southern Progress
1910)
1915—-Mineral Resources of U, S., 1915, Part I
1920-1924- World Almanac, 1928, page 556.
1925-1929- Mineral Resources inU. S., 1930
1930- Estimated by totalir,g value of products given in

Mineral Resources of Tennessee, 1930.
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Tarlety of Minerals in Tenneaaee.

Tfhlle Tanneasee i« not a leading; state in mineral production

a large rariety of minerak have been found in the state. However,

only a few are produced in large quantities.

There are several metallic and a large number of the non*

metallic minerals found in the state. The metals are, cohaltt

copper, gold, iron, lead, manganese, silver, and sine. The non-

metals that have been found are, alum, bauxite, barite, oaloite,

chert, clay, coal, epsomite, dolanite, fiourite, granite, gravel,

greensand, iron ore, lignite, limestone, lithographic stone, marble, •—

mica, mineral water, nitrates, natural gas, petroleum, phosphate,

pyrite, quarts, sand, sandstone, shale, silica, slate and tripoli.

Table 81 giwes the production and value of the minerals that
(1)(2)

were mined in 1930 in Tennessee. Of the eight metallio minerals

that occur in the state, seven were mined in 1930. Copper ranked

first among the metals with a value of over three million dollars, ,

and zinc second with a value of over a million dollars. The total

value of all the etals produced was $4,618,137.

Coal led the nonHnstallio minerals in the value of -Oie pro

duction in 1930, with a value of $8,677,242. The value of marble

and phosphate produced was over two million dollars eaeh, and

sand and gravel over a million dollars.

The total value of the non-metallic minerals produced in 1930

was $16,875,983 $ ihe value of all minerals was $21,494,120

(1) Does not include production of produots made from the original
(2^ SM^Mnerairthlfh^rfbeen produced in the past WlJ notm^^ed They are discussed separately in another eectxon

of this chapter.
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Table 16

Mineral Production in Tennessee, 1930^^^

r-

Production Value

MetallicI

Copper, pounds
Silver, fine ounces
Gold, fine ounces
Iron ore, tons
Manganese, tons
Zinc ore, tons
Lead ore, tons

V'l8,801,177
26,092

251

23,278
446

605,776
29

13,309,007 (2)
9,340
5,024

46,566
10,822

1,236,660
718

Total metallic - H,618,137

Monometallic!
•

Barytes, tons
Coal, tons
Clay, tons (3)
Stone, flagging, sq, ft.

inibble, tons
Lime, tons
Limestone, tons
Marble, cubic feet
Phosphate, tons
Sand and gravel, tons
Crude oil, barrels

10,045
5,382,607

52,105
316,408)
3,169)
72,185

1,203,676
1,511,789

592,809
1,991,544

21,844

67,483
V8,677,242

325,831

97,884

477,040
982,104

^2,178,387
-2,890,085
1,145,433

34,514 (2)

Total non-metallic #16,875,983 •

Grand total #21,494,120

(1) Does not include cement, clay products and pottery, pig iron, coke
sulphuric acid and mineral paints which are produced from minerals,
included in the above table.

(2) Values calculated by multiplying average price in U. S, in 1929 by
the quantity in Tennessee, 1950, (Price from U, S. Mineral Reso-urces ,
1930, Summary)

(5) Includes ball, sagger and wad clays from Carroll, Henry k Weakley Cos,

Sourcet Mineral Resources of Tennessee, Annual Report of Division
of Mines, 1930,
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Ooal

TT««. Ooal, according to cclentiat, i« the remains of partially

decompOaed plants. This exist in the form of anthraoite or hard

eoal, hitiuninous or soft ooal, lignite, and peat* The peat and

lignite hare little ralue. Peat makes a low grade fuel, and

lignite can be used for making producers gas.

Coal is used principally as fuel for the producti<wi of power

and heat. It is also used for the manufacture of eoke and gas,

whioh in turn are used for fuel. A number of chemical products

such as dyes, antiseptic, medicines and drugs are made from the
i (1)tar and gases from ooal.

Coal Regions and Reserves of the World. In 1929 the estimated

resemre ooal supply of the world was 7,863,556,000,000 metric tons.

If this amount were loaded on coal cars, 50 metric tons per car,

and hooked up as a train, it would be long enough to extend around

the earth (47,650) times at the equator. If the train were trarel-

ing at 40 miles per hour it would require 3,390 years for the
(2)

entire train to pass a giwen point.^ '

Aooording to Table 18 the Horth American continent has 66.4

per cent of the world supply of ooal. The United States and
Alaska alone have 52.3 per cent of world supply. West Virginia

(1) State Geology Surrey, The Mineral Resources of Tenn. Vol 3,lIo. 4.
(2) Factors used in calculation;

(a) Metric ton# is equiralent to 22,046 pounds.
(b) Assumed length of freight car, 40 feet.
(c) Capacity of car, 50 metric tons.

(S) World Almanac, 1931, Page 295.

\
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has almost as muoh as all of Suropo inoluding ths British Islesj

and Pennsylvania has practioally as much as T.est Virginia.

China is the only country, exoept the United States whose

eoal supply in aetrie tons is over 1,000 billions, China had

14 per eent of the world supply. The oontinent of Asia had a

eombined supply of 1,900 billion, or 24,2 per cent of the world*s

total.

The oon'inents of Horth America and Asia then have approxi

mately 86 per eent of the world's eoal reserve. The remainder

is divided between Europe, Australasia, South America, and South

Africa,

Coal Areas in Tennessee and the United States. The eoal

bearing area of Tennessee is a part of the Appalachian field

which extends for a distance of 875 miles in a southwest direction

from the northern part of eastern Ohio and western Pennsylvania

into northern Alabama,

The coal area in Tennessee is coextensive with the Cumber

land plateau and covers approximately 5,100 square miles, ^his

and other coal areas of the U, S. are shown on nap 32,

The Tennessee field, which is 35-50 miles in width, extends

across the state in a northeast and southwest direction.

This area is divided into what is known as the northern field

and the southern field. In the former the coal beds are similar

to those in Kentuekyj and in the latter they are similar to the

Alabama coal beds. The Tennessee Central Bailway is considered

the boundary line between the northern and southern fields; how

ever it is not an exact dividing line.

The southern field includes parts of Bledsoe, Franklin,

Orundy, Hamilton, Marion, Putnam, Rhea, S»quatohie, Van Buren,
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Table 16.

Betirnated Co'il Reaenree of the World

Country

Berth America

U. S. and Alaalca
Canada

Uexlco and C. Ameriok

Total Metric Tone
(Millions)

Per Cent of World
Total

■4,907,000
3,536,000
1,361,000

10,000

45.0
17.3
0.1

Aaia
China
Siberia
India
Indo-China
Japan
Others

Barope

1,900,000
1,100,000

1 QO nnn*192*000
87,000
22,000
9,000

490,000

24.2
14.0
2.4
1.1
0.3
0.1
6.2

British Isles
Oemany
Poland
Ulcrainla
Cseohoslovakia
Prance
Belgium
Koirway ii Spitsbergen
Spain
Holland
IVissia in Europe
Austria k Hungary
Others

Australasia

South America
Colombia
Brasil, Chile, Peru

and Venesuela

Union of S. Africa

World Aotal

624,950 6.7
' • lA
i: . 'X

166,000
148,200

68,800
65,600
24,500
18,600
11,000
8,750
6,500
5,000

12,000
1,000

2.1
1.9
0.9
0.7
0.3
0.2
0.1
0.1
0.1
0.1
0.2
0.01

200,000 2.5

130,000
30,000

1.7
0.4

100,000

62,000

1.3

0.8

7,863,556 (i) ■TOTT

(1) Total as giren in the world almanac—ihe total of the
countries listed is 7,723,960 million metric tons.
World Almanac, 1932.

Mi
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■Varren imd White Counties, and all of Cumberland County. Thia

field oontaina approximately S200 square miles, but only 1420

square miles of the area contain coal abore the Sewanee conglosne*

rate.^^^
The northern field inoludea parts of Anderson, Campbell,

Claiborne, Fentress, Orerton, Piekett and Roane Countiesj and all

of Soott and Morgan Counties, About two thirds or 304 square

miles of Campbell Cou .ty oontaina ooal and has good transporta

tion facilities, ^hsre are 875 S<iuare miles of coal area in

Olaibome County* About 4/5 of Fentress County is on the Plat'au

and contains 400 square miles of the ooal area, but laeks trans

portation except in the southwestern area, The total area of Mor

gan County is 536 square miles, within the ooal area, but only

the eastern part has easy lines of oommunieation, Overton County

has 20 square miles of ooal area, estimated,About one fifth of

Piekett County is in the ooal field, Most of this is in the

eastern part of the county* Roane County has a ooal bearing

area of About 5 square miles* | Approximately 10 square miles of
this is on the Bwcarpmerfti from ttho crest dovm to the base, and

about 55 square miles back of the crest on the Plateau railroads

run parallel to theEteoarpment the entire length of the coi nty,

and on the plateau the Tennessee Central Railway furnishes the

transportation* Soott County's area of 550 square miles is

all in the coal area* It has good transportation facilities,

Gily 1/3 of Anderson or 114 square miles, exolusiwe of the up

turned rocks of Walden Ridge, is in the coal area. With the up

turned rocks of 'Vaiden iidge included the total is 128 squa e miles.

{II DiTisTon of Oeology, The Southern Coal Field, bulletin 33A, 1925,
State Oelogioal Survey* The Resourees of Tenn* Vol,3, No, 1.

(3) Division of Geology, The Northern Tennessee Coal Field, Bulletin
o3B, 1925*
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Coal Produetion by Countriea. In 1870 the Ignited Sttitee

produced 14.07 per cent of the world output of coal while Great

Britain produced 62.7 per cent and Germany 16 per cent, as

shown in Table 17. In 1920 the United States production had in

creased to 45.3 per cent and Germany's to 18.4 while Great

Britain's production had decreased to 17.7 per cent of the world

output. In 1927 the production of the United States was 37 per

cent of the world production, Germany 27.1 and Great Britain

17.4 per cent.

It is apparent from this table that the United States and

Germany have gained relatively since 1870, vdiile Great Britain,

France, and Belg:uim have deore sed. Austria-Hungary has about

maintained its 1870 position.

Original Stocks and Total Production to 1929 by States.

The estimated original stock of coal in the ^nited States and

the total production to the end of 1929 are shown by states in

table 18. Tennessee's original supply, which is all bituminous,

was about 26 billion tons as compared with 3,215 billion tons for

the United States, or less than one per cent. Counting all classes

df coal, lexuiessee ranked eighteenth in original supply, but

some of the states that ranked higher had a large amount of

lignite and sub-bituminous which are of poor fuel quality.

For example, of the 3l billions of the original supply in

Texas, 23 billions tons were lignite. Of the eight states ad-

Jaeent to Tennessee, Alabama, Arkansas, Georgia, Kentucky, Miss

issippi, Missouri, berth Carolina and Virginia, onj-y three, Ken

tucky, Missouri and Alabama had a larger original supply.

At the end of 1929 Tennessee had mined only 215,862,377 tons

of her original supply of 25,665,000,000 tons, or less than one
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Termessee** Relative Poaltlon in Coal Production. In 1929

Tennessee ranked elerenth in the United States in the amount of

oeal produced with a production of 5,405,464 tons and a falue

of $9,122,000. (Table 19). In production in 1929, as in amount

of original supply, only three of Tennessee's neighboring

states were hi,^,her while Kentucky, Missouri and Alabama were

ahead in original supply. Kentucky, Alabama and Virginia were

leading this state in production.

Pennsylvania is by far the outstanding coal producing state,

mining more than 217 million tons in 1929, or about one-third

of the 0, 8, total. The other prinoipal producing states are

vrest Virginia, Illinois, and Kentucky.

Prom the standpoint of production per square mile West

Virginia ra^ks first, with a production of 5760 tons. Pennsyl

vania is a close second with 4845 tons per square mile. Tennessee

ranks 10th in this respect with 130 tons.

The per oent of the U. S. coal production and the rank of

each coal producing state is given in Table 20 and Chart 12.

Tennessee produced 1.1 per cent of the total U. S, production

in 1915 and over 0.9 of it in 1929. Altho the state decreased

0,2 per oent of the total U. S. production from 1915 to 1929 it

moved up in rank from 13th to 11th,

There has been very little change in the relative position

of any of the states, particularly in the principal producing
states. The 3 leading states, Pennsylvania, West Virginia, and

Illinois have ranked first, second and third respectively for

each of the 3 periods, 1915, 1922 and 1929. But, Pennsylvania

has decreased from 4S.5 per cent of the U. 8. production to

36.7 per oent; while West Virginia has increased from 14.5 per
cent te 22.8 per oent. Illinois declined from 11 to 10 per cent.
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Table 20.

Per Cent of and ̂ nk in ^otal Coal Production by States,
1915, 1922 and 1929.

State

Bank

1929 1922 1915

Per Cent of U. S, Production

1929 1915

TT,
w. Va.
III.
Ky,
Ohio

Ind.

Ala.

Va,

Colo.

llfyo.
Tenn,

Utah
Iowa

Uo.

Okla.

Mont.
Kans.

Md.

B. M.
Wash.

K. D.

Ark,
Tex.

Mich.

K. C.

Oa.

S. 0.
Calif,

j—

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23
24

25

26

27

(3{28

T"
2

3

4

5

6

7

8

9

10

12

11

13
16

17

19

15

21

14.

18
20

22
23
24

25

26

28
(4)27

—r-
2

3

5

4

6

7

9

3

12

13
18

10

16

17

19

11

14

15

20

24

22

21

23
e»4*

25

28

(4)27

35.7 46.5
22.8 14.5

10.0 11.1

9.9 4.0

3.9 4.2

..0 3.2
2.9 2.8

2.1 1.5

1.6 1.6

1.1 1.2

0.9 1.1

0.8 0.6

0,7 1.4

0.7 0.7

0.6 0.7

0.6 0.5

0,5 1.3

0.4 0.8

0.4 0.7

0.4 0.5

0.3 0.1

0.3 0.3

0.2 0.4

0.1 0.2

(2) 0.04 (1) 0.1

Source 1 (1) U. S. Department of Interior Geologioal Surrey, Mineral Re
sources of the S. 1915. Part U, non metals, page 359.
U. S. Department of Cwmerce, Bureau of Mines,
(2)A Mineral Resources of the United States (Summary) 1923,
page 35A; and 1930, page 35A.

(1) Ga., Ore., Calif., Ida., Ner., S. D., Alaska. u r a D Al
(2) Qa., Calif., Ida., Ker., (none reported) Oyeg., Ariz., . . . .
(3) Calif., Ida., Ner., (added)
(4) Calif., Ida., Rev., (none reported) Oreg.
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The Developnent of Coal Production in Tennessee. Coal at tho

present time la one of the states most important minerals, aeoount*

for about 9 million dollars of the states 40 million dollar mineral

production in 1929, Xhe first settlers in the coal area must cer

tainly nave known of the occurrence of coal,for in many seetions

there are numerous outcrops. The development of the coal industry

In the state ^s divided into five rathor distinot periods which

were to a large extent influenced by the developments in trans

portation in the state. The first period is from the first record

of ooal being worked in 1814 to 1855 when tho Nashville, Chattanooga

and Sannt Louis Railway was oompleted. During this period ooal was

used largely for forges as wood was so plentiful for fuel, and in

transportation the coal was difficult, better transportation

the ooal industry gained oonsiderablo important during the second

period from 1855 to the beginning of tho Civil War,^^^
The coal industry made little progress, during the third

period which was from the beginning of the Civil War 1861 to 1870,

(Table 21),

The fourth period covers a long period from 1869 to 1910,

This was gonorally a period of expansion in the ooal industry,

According to Table 21 the aver ige production from 1871-1380 of

412,404 tons had increased to 5,584,097 tons 1900-1910,

However there were periods when production decreased. The

completion of the ̂ noxville and ̂ io Railroad in 1870 was res

ponsible for the development in the Coal Creek district during

this period 1870-1880. Tho ird^jstrj-^ expanded again in 1880 vhen

(1) Tennessee Division of Geology Bulletin 33A,
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th« Cinolnnatl Southern BeiXvay mt ooa^leted end again a few

yeara l.'tor when the road *»• built froa Harriman to Clintoi.

New territory wae opened in the Cuah' rland Mountalne in 1899

by the ^uilding of the Tenneesee Central Railway*

During the fifth period which extfnde from 1910 to the

present, there hai not been naioh expanaion, duo to eoae odTeree

eondititH'. for the coal ind etry. During the year preceding the

war there waa a decrease probably due to the development of

droeleotrio power. The uncertainties c&uaed by the outbreak

of the war in 1914 eauaed further decline from which the in

dustry did not recover until 1918. 'he atrike of 1919, and
the buainesa depreaaion of 1921 both affected the coal in-

duatry of the state, with theee dlfficultiee ho^evor the pro-,
duction for the period 1911-1920 waa 3,075,438 tons, and 1921-

1930, 5,468,890 tone aa otwipared with 5,584,097 tone for the period
1901-1910.

ftible 21 ah.ow# that Tenneasee had declined more rapidly than
the 0, S. aa a whole since 1870. ^hile both have increased at a

decreasing rate to 1921, Tenneasee increased only 9.2!^ from 1911,
to 1920 while the inoreaae from 1870-1880 waa 247 per oent. The
rate of increase for this latter period in the 0, 8. waa 119 per

eent and in the period 1911-1920, 46.6 per oent. Both showed
a decrease from 1921-1930 ever the previous 10 year period.
Tennessee'8 decrease waa 10j5 whlla that of the U« 8, waa only
o.ru

.A'-", ..
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Tabl0 21.

Trend in Coal Produotion in Tenneesee nnd United States by
10 Year Periods

Aver-ige Production in Tons Percentage Inc. over Previous
Date (Short) 10 Year Period

Tennessee U. S. Terjjiessee u. s.

l§5l-1560 111,000 12,513,a')6 —

1861-1870 118,842 26,122,011 r.i 108.8

1871-1880 412,404 57,219,993 247,0 119,0

1881-1890 1,491,782 122,844,666 261.7 114.7

1891-1900 2,742,084 202,972,461 83.8 65.2

190101910 5,564,097 396,956,010 102.9 95,6

1911-1920 6,075,436 577,777,436 9.2 45.5

1921.1930 5,468,890 576,632,150 -10.0 -0,2

Sourcet

Uv Department of Commerce, Bureau of Mines. Mineral Resources
of the United States Summaries, Tennessee Bureau or Mines,
Mineral Resotirces of 'Tennessee 1930.

Coal Froducticaa in Ten.-essee Counties. In 1930 coal was

being mined in counties, as shown in table 22. I'he 5 leading

counties, Campbell, Claiborne, Anderson, Fentress and Morgan

were producing approximately three-fourths of the state total

mined that year. The first three counties produoed 61.3 per

cent of the total. (Table 23). These 5 principal producing

counties are located in the Horthern coal field.

^t is apparent from this t'iat the Southern coal area is of

relatively little Importance in eoal production now, Marion and

Orundy Counties are the principal producing counties in this

area, ^ey together produoed about 12 per cent of the total

production in 1930.

Considerable change has occurred in the production by
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Table £2,

Production of Goal 1880-1930, by Countlee

V

\

County
1930
(000
tons)'

1915
(000
tons)

1911
(000
tons)

1890
(000
tons)

1880
(000
tons)

Campbell 1,279 1,664 1,704 126 1

Claiborne 1,075 1,141 1,288 0 0

Anderson 946 511 735 582 141

Fentress 394 260 (3) 0 0

Morgan 358 371 458 143 0

Marion 340 479 577 213 43

Grundy 314 306 264 349 200

White 253 0 0 (4)124 S

^verton 251 (3) 76 0 0

Sequatohie 84 0 0 0 0

Cumberland 54 0 0 0 0

Soott 16 (3) 129 136 0

h«un.ilton 8 (3) 365 278 50

Van Buren 7 0 0 0 0

Putnam 1 0 0 0 0

Bledsoe 0 (2) 993 (1)895 0 0

^hea 0 0 0 211 0

Franklin 0 0 0 0 2

Roane 0 0 0 0 56

Others 0 5 3 4 0

Total 5,380 5,730 6,434 2,166 495

(1) Bledsoe, Cumberland, Pentress, Franklin, Rhea, Roane, Sequatohie, White.
U) Bledsoe, Hamilton, Orerton, Scott, Rhea, Roane, Sequatohie and White,
fs) Included with (1)
(4) Includes J'ranklin and ^oane.
Source!

1930- Mineral Resources of Tennessee 1930.
1915-1911-TJ. S. Department of Interior, Oeologioal Survey Mineral

Resources of the United St tes, 1915, Part II •
1890-Annual Report of ^tate Dyst. Ag. 6odwin-1892. 1880- Census

on Mining, 1880,

counties since 1880. At that time only 8 counties were reported

as having mined coal. Table 22, At that time more than one—half

of the state's 495,000 ton production was produoed in the counties

located in the Southern coal area. In 1890 coal was being mined

in practically the same counties as in 1880, but the production
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Table 23.

Production and Value of Coal by Counties 1930.

County

Canpb.
Claib.
Ander•
Fentr.

Morgan
Marion

Orundy
White

Orort.

Sequat.
Cumber,

Scott

Hamilt.
Vaja B,
Putn.

Blede.
Roane

Rhea

Tenn.

Production

* of fotali
1930

TCTT
19.97
17.58

7.31
6.67

6.32
5.84

4.70

4,66

1.55
1.00
0.29

0.16
0.13
0.02

0.00
0.00

0.00

100.00

Total

1930

(ehort
tons)

1,2?&,4§0'
1,075,280
946,223
393,661
358,567
340,299
314,485
253,255
251,558
83,633
63,752
15,722
8,463
7,231
1,000

0
0

5,382,607

5 year Average
1926 ̂  1930

1,099,523
1,212,604
938,594
448,090
340,051
268,781
402,497
270,762
277,080
71,049
35,734
86,186
153,671
1,446 (1)
9,974 (2)
1,706 (1)

102,313 (2)
3,097 (3)

5,655,537

Value

1930

Ope year only divided by five.
2) Four—year total divided by five.

(3) Three-year total divided by five.

$2,134,677
1,733,910
1,417,861
542,302
494,351
661,820
574,554
455,672
370,782
125,449
86,003
23,583
14,975
9,108
2,250

0

0

0

8,677,242

S Year '
Aveaage
1926-30

$2,062,475
2,043,652
1,458,172
709,022
541,738
481,959
737,345
476,426
450,331
112,308
55,553
122,907
337,126
1,822(1)

54,718^)
3,026(1)

256,792(2)
7,108

9,760,932

Sourcet
Tennessee Division of Mines—Mineral Resources of Tennessee 1930

had increased to 2,166,000 tone.

After 1890 the coal production of the state increased rapidly,
/

the majority of the expansion occurring in the counties of the

Northern field——principally in Campbell, Caliborne and Anderson.

These counties took the lead sometime between 1890 and 1911,1 Table

22 shows that they wore the three leading counties in 1911 and that

they have aaintained that lead to 1930.
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Th« rapid axpansion in ooal production in Canqpbell and Clai*
#

borne aae due largely to the deTelopment of rail traneportatien

there.

The principal producing counties, except Anderson and Fentress

haye declined in production since 1911 (Table 22). Canpbell, the

leading county has decreased approximately one-third frcm 1,704,000

tons to 1,279,000 tons. Claiborne, the second ranking county has

decreased about one-sixth, from 1,288,000 tons to 1,075,000 tons.

Anderson, the third ranking county, had an increase frcsi 735,000

tons to 946,000 tons during the same period.

Marble

Introduction, Commercially the term marble means any calcar

eous rock capable of taking a good polish and suitable for orna

mental or building purposes. The chemical composition of marble

is the same as that of limestone and calcite. The principal

diff rence between marble and limestone is that marble is

crystalline and limestone is non-crystalline. In trade howeTer

any limestone that will take a polish is co; sidered as marble

whether it is crystalline or not. The most common colors are

white, gray, pink, black and variagated.^^^
Relatiye Importance of Yalue of Marble Production. In the

United States the value of marble produced has ranged from 0.2

to 0,3 per cent of the value of all mineral produced from 1921

to 1930, as shown in Table 24. The value of marble production

(l) State Geological Survey, The Resources of Tennessee n/oV 3^
No. 4.



119*

Table 24,

Production and Val"® of Marble, and Value of all Minerals Pro-

Marble

Value of all

Mitierals
Percentage Value
of Marble

Short Tons

Produced Value

1921 315,400 $8,580,416 $4,138,500,000 .21
1922 427,870 10,534,671 4,647,290,000 • 23
1923 562,560 12,863,974 5,986,500,000 .21
1924 516,000 13,302,235 5,305,800,000 ,25
1925 564,160 13,882,457 5,677,630,000 .24
1926 563,170 14,167,480 5,213,600,000 .27
1927 600,060 15,625,872 5,530,000,000 .28
1928 579,490 16,402,986 5,385,200,000 ,30
1929 553,660 16,545,312 5,887,300,000 .28
1930 476,000 12,906,000 4,810,400,000 .27

Source:

U, S, Department of Commeroe, Bureau of lilines. Mineral Resources
of the United States, Summary 1950/ Pages 9 and 82. '

has ranged from $8,580,416 in 1921 to $16,545,312 in 1929, while

the production of all minerals Taried frosi $4,138,500,000 in 1921

to $5,867,300,000 in 1929.

Marble is relatirely more important in Tennessee than it is in

the United States, In 1930 the total state production was ralued

at $2,178,387, which was about 6 per cent of the value of the

state's mineral production. It ranks fourth in the state in value

of product,—coal ranking first with value of $8,677,242, copper

second with value of $3,309,007, and phosphate third with value

of $2,890,065.^^^

t;-
(l) Mineral Resources of Tennessee, Annual Report, Division of
Mines, 1930.
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iiarly Development of Marble Production. The following quota

tion from "The Ifarblee of Tennessee", gives a historieal sketch of

marble production in Tennessee.(^}

"According to Stafford (2) marble quarrying began in
East Tennessee in 1838 with the organisation of the Rogersril e
Marble Company, wiih headquarters and works at RogersTille, in
Hawkins County. The stone was first broug t praninently to
public attention by its adoption for interior decoration of
the United States Capitol Building at vVashington. Stone for
this purpose was obtained from qu-^rries opened by the govern
ment on the banks of the Holston River about nine miles South
west of Sbgersville. These were located on the old Qalbraith
property and were known for many years as the National Quarries,
For many years the entire supply of the so-called "Tennessee
toirble" was drawn frwn quarries in this vicinity, but of late
years, during to the more easy accessibility of the stone in
Knox and Blount Counties, together with the growing demand for
the pinks and gray granular over the variegated varieties,
there has boon a decided change, and the quarries of Hawkins
County produce but a relatively small proportion of the entire
output—---."

According to table 25 Hawkins produced none during the period

1926-1930.

Marble Production by Counties. Approximately 80 per cent of

the marble produced in Tennessee in 1930 was produced in Enox

County; Bioont, Louden, and Union Counties furnished the ether

20 per eent. (Table 25), -^n 1929 Tennessee produced approximately

one-third of the marble produced in the U ited States and for the

five years 1926-1930 Knox County produced about 75 per cent of the

Tennessee total which gives Knox County approximately one-fourth

ef the United St-'ites production. The marble industry brought to

Knox County over two and one-third millions of dollars per year

during the period 1926-1930.

(1) Tennessee Geology Survey, The Marbles of Tennessee, Extract D,
Bulletin No, 2, 1911.
(2) James H, Stafford, Geology of Tenressee page 508,
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Table 25.

Production and Talue of Marble by Countiea, 1950, and i-verage
1926-1930

Production

County % of Toiai
1930

En ox

Blount

Loudon

Union

Union-Enox
Tennessee

79.8

9.0

7.1
4.1
0

100.0

19S0
(Cu. Feet)

1,206,879
135,575
107,480
61,855

0

1,611,789

Talue
5 ir. Are.

1926-1930

(Cu. Ft.)
1930

979, ur
140,885

(1) 33,571
(2) 25,914
(3)140,015
1,319,533

1,711,882
336,253
80,794
49,458

0

2,178,387

(1) Two years dirlded by 5.
(2) Three years divided by 6.
(3) One year divided by 5.

Source:

5 Yr. Are.
1926-1930

2,300,436
371,152
41,285 (1)
37,365 (2)
136,213 (3)

2,886,452

Mineral Resources of Tennessee, Annual Reports of Bureau of Mines.

Tennessee's Position Among the Btates in Marble Production.

Tennessee is the leading state in the United States in both the

quantity and value of marble, produced in 1929. (Table 26).

The value of the marble produced in the principal producing

states in the yeaa 1908, 1915 and 1929 la shown in chart 13. In

1908 Vermont was in the lead with Oeorgia second and Tennessee a

close tiIrd. From 1915 to 1929 the three leading states, Tennessee,

Vermont and Georgia all made large gains, but Tennessee moved

troa third place to first place. ^Afith the three states, Tennessee,

Vermont, and Georgia, producing practically eighty per cent of the

marble oreduced in the United St tea, and Tennessee producing more

than either of these, it is easy to see that Tennessee is out

standing in marble production, producing approximately one third

of the United States total.
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Table 26.

Marble Production by Principal ''^roduolng States 1929 and 1915,

States

Short Tons Produced
"TFTB1929

Value of Production
T51F

Tennessee

Vermont

Georgia
Mi ssouri

Hew York

Alabama

Mass.

Calif,

Other St8.(lJ)

169,630
129,940
82,920
55,420
48,640
40,900
4,180
2,780
19,250

44,631
72,555
92,919
133,155
67,765

not reported
20,996
2,541

no data

15,739,004
4,798,713
3,777,275
932,471
316,962
443,519
101,452
80,834
355,082

^ 959,037
2,792,764
973,605
122,238
202,843

not reported
223,203
47,976

no data

Total 553,660 16,545,312 6,916,025

(l) 1929: Alaska, Arisona, Arkansas, Colorado, Idaho, Maryland, Montana,
New "ersey. North Carolina, ''tah, Virginia, and Washington,

Source! Stone in 1929, Mineral Resources of United States, "^art II, P. 244.
Mineral Resources of the S, Part II, 1915, p. 799«

Occurrence in Tennessee. ^Outcrops of good marble are scattered

widely oTer the East Tennessee Valley. These are known as the

Holston beds and are a member of the Chickameuga limestone formation.

The marble area of the East Tennessee ralley is about twenty miles

wide and extends for a distance of 175 miles from near the Virginia

line southwestwardly to MoLlinn County. The outcrops in this area

are long narrow belts extending in the general direction of the

valley. These bolts vary In length frcm less than 9 mile to

seventy-fiTO miles of continuous outcrop. Most of these beds, or

outcrops, are less than one-fourth of a mile in width, but in some

places they are a mile or m.ore -n width.

(1) Tennessee Geologic Surrey, Extract D, Bulletin No. 2,1911.
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PTRctioally all of the marble that hae been quarried in

Tennessee has come from tbie seotion.

Red Tarlegated marbles occur in a number of counties in

I'iddle Tennessee, especially in Franklin, Lincoln and Haury

Counties. In >'^'est Tennessee variegated marbles are found in

Benton, Decatur, Henry, Hardin, Perry and 7;ayne Counties.

Other deposits said to occur the state are a fawn-

colored marble in Lawrence; dove colored marble in Coffee,

Davidson and Mlson Counties; a pale yellow marble, with

serpentive veins of red and black dots in Rutherford County;

and an olive green marble in Davidson Counlqr.

The marbles of Middle .nd West Tennessee are valuable

stone, but are not as good in quality as those of the East

Tennessee Valley. Consequently only a relatively small

amount of marble has been quarried in the middle and west

Ten;essee counties.

Uses of Marble. The uses of the marble produced in the

principal producing states in 1929 are sham in table 27.
Tennessee had more tons used for building and monumental pur

poses tlmn any other state, and also more consumed by o^ her
uses. Tennessee, however, did not have as high percentage of

its total production used for -bailding and monuiaental purposes

as Vermont, Georgia and Missouri. Vermont ranked first in this
respeot with 77.4 per cent as compared with Tennessee's 65.2 per
cent; yet Tennessee had 110,680 tons used for this purpose
compared with 100,590 tons for Vermont.

(1) Tennessee Geologic Survey, Extract D, Bulletin Ho. 2, 1911.
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Table 27,

TTses of Marble Mined in Principal Producing States, 1929

State

Number Short Tons Per Cent of Short T.ens
Building and
Monumental (l)

Other

Uses

Building and
Monumental

Other

Uses

Tennessee

Vermont

Georgia
Missouri
Alabama

Kew York
Mass.

Calif, .

Other Sts.^

110,680
100,590
56,620
39,520
4,500
4,480
1,670

21 1'2104,760

58,950
29,350
28,300
15,900
36,400
44,160
2,510
1,570
14,490

65.2

77.4

68.3

71,3

11.0

9,2
39.9

43.5

24,7

34,8

22.6
31.7
28.7
89.0

90.8
60.1

56,5

75.3

Total 324,030 229,630 58,5 41.5

(1) Pour.d by subtructing short tons in other uses from total,
(«} Alaska, Arisona, Arkansas, Colorado, Idaho, Montana, Keir Jersey,

l»orth Carolina, "tab, Virginai, and V^ashington.

Source^ Stone in 1929, Mineral "esourees of C. S., 1929, Part II, p, 245,

Stone Other Than Marble

Variety and Oses.^^^ The most important stones found in

Tennessee, other than mrble, are li-^-estone, sandstone and granite.

Pure li eatone is oaloium carborate but it usually oontairs

some slay, s nd, magnesia and oth r impurities. It occurs in the

natural state In a rariety of colore, from light gray to dark gray.

It is used principally for eonstruotion purposes, both building and

roads; and in making cement, concrete, and lime.

(l) This section adopted from Tennessee Geology Survey, The Pesouroes
of Tennessee, Vol,, 3, Ho, 4,
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Sandstone is found in beds* '*'t is found from sand being

cemented together by iron oxidej or lii e car'orate* Iron oxide

gires the stone a redj» broen or yelloirish color* Sandstone

that is soft enough to disintegrate when blasted is used for

sand. The harder stone is used for building purposes, curbing

riprap, and lining furnace hearths. The pure fine grained sand

stone is used for grindstones*

(Jranite is a rock of igneous origin, composed of crystals

of many minerals closely interlocked* It is granular in

appearance, the eolor rarying from gray to red* tJranite is

usually hard and compact, has great strength, resists weather

ing, and takes a good polish* "^t is used as building stone,

both outside aud inside, for miwiuments, and as crushed stone

for a number of uses*

Occurrence in Tennessee. Limestone is the most comni.on

rook of East and Middle Tennessee. In 1930 it was quarried in

fourteen counties, distributed orer East and Middle Tennessee,

(Table 29). Sandstone occurs on the Cumberland Plateau and to

lesser extent in other parts of Middle and East Tennessee*

Granite oc urs along the eastern border of the state.

Relative Position of Tennessee in Production. In the

production of all stone Tennessee ranked seventh in 1929. The

highest producing states were Indiana, Pennsylvania, New York,

Ohio, Michigan and Massachusetts respectively. Tennessee was

thirteenth in the production of limestone in 1929* The four

leading states were Indiana, Pennsylvania, New ̂ ork and Ohio*

(1) Siate Ueology auxTey, Kesouroes of I'ennessee, Vol. 3, No* 4|
and State Division of Mines, Annual Report, 1930.
(2) U* Department of ''ormerce. Bureau of Mines, Stone in 1929.
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Produotlon In Tennessee. That limeatone is an important

mineral in Tennessee is diofim "by the fact that the arerage ralue

of the production for 1929 and 1930 was orer a million dollars.

(Table 29). This table also shows that the leading counties in

production in order of their importance are Knox, Jefferson,

Davidson, Roane and Uarion, Williamson and White. The value of

the production in these counties ranged from $96,581 in White

County to $342,783 in Knox County. All producing counties are

located in Middle and East Tennessee.

The uses of the limestone quarried in 1930 were, in order

of the number of tons used for road construction, 644,329 tons;

for use in concrete and cement plants, 451,507 tons; blast

furnace flux< etc., 189,205 tons; for agricultural purposes,

10,082 tons; and for railroad ballast, 8,553 tons. (Table 29).

The production of sandstone is relatively unimportant in

Tennessee, The total value of the product was ;nly $97,834 and,

only 50 men were employed for vfhich wages amounting to 443,476 were
are located

paid, in 1930. Two companies producing this stone mentioned above/

on Cumberland Mountain, near Crossville in Cuiterland County.

Other quarries of lesser importance have been operating for several

in providing stone for local construction. TVhile no definite

data aro available on these small quarries one is known to have

operated in Overton County, furnishing stone for local monuments.v f
(3)

Others have furnished stone for buildings in Crossville.^

Annual Report of the Tennessee Division of Mines, 1930, p.122.
2) Allred, C. E., interview.
(3) Ibid.
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Table 28.

Arerage Talue of the Production of Limestone, 1929-30, by Counties

County

Total Average
Talue

1929-1930
Talue

1930 1929

Khox 1342,783 U) i 342,783
Jefferson 214,519 214,519 (1)
Davidson 199,804 239,355 160,253
Roane 122,654 116,917 128,391
Marion 112,709 117,192 108,226
Williamson 105,5o2 86,665 124,399

White 96,681 69,022 124,339
Marshall 35,159 35,159 (1)
Franklin 26,530 28,560 24,500

Carter 23,927 20,864 26,990
Cumberland 22,000 21,000 23,000

Sullivan 15,150 15,150 (1)
Rutherford 15,000 15,000

Greene 7,500 U) 7,500
Coffee 7,419 7,381 7,457

Hickman 4,420 4,420 (1)
Diokson 3,100 5,900 300

Total 1,037,621 982,104 1,093,138

(l) None Reported

Source;

Annual Sports of Department of Labor. (Tennessee).

On the merits of this stone, commonly oalled flagging and

rubble stone, the State Division of Mines says;

"First—The stratigraphy is uniform and the layers range
in thickness from three-quarters of an inch to six inches.

"Second—Under laboratory test the stone was found to be
suitable for exterior work in fine architectural development.•
It stands the "withering touch" of time, and fhe onslaughts of
the elements.

"Third—The texture is fine-grained, and the exquisite
coloring found in the slab or stones rivals the work of the
Persian rug maker. In the last ten years the glory of this
stone stands secure. Indeed, it is one of the brightest tents
pitched upon the eternal camping ground of architecture.

(l) Tennessee Division of Mines, Annual Report, 1930, page 122.
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"Numerous splendid buildings in Nashville and Knoxville
have been erected out of this bunIding stone during the past
two years. As striking examples, in Nashville we find Scarritt
College and the new invest End Methodist Church, constructed in
their entirety from this stone. In Knoxville a most beautiful
building—a poem in stone—the new Methodist Church, was
constructed of Crab Orchard sandstone. This building is a
monviment to the city, and a living credit to the architects.

"This stone was used in the Harkness Domitory of Harvard
Oniversi^y.Special selections of hues md texture in the stone
makes this building one of the finest of its kind in the United
States. Ihe new buildings of the University of Oklahoma are
being erected out of this store. It has been shipped to far
away Honolulu."

Table 29,

Quantity and of Limestone I'roduoed in Tennessee by uses, and
by Counties in 1930.

Quantities used for differer (sht purposes ort tonsj
Blast

Furaace

flux, etc.
County

Total

Value

Agri-
cultural

Carter 20.§64
Coffee 7,381
Cumberland 21,000
Davidson 239,355
Dickson 5,900
Franklin 28,560
Hirkman 4,420
Jefferson 214,519
Marion 117,192
Marshall 35,159
Roane 116,917
Sullivan 15,150
hliite 69,022
Williamson 86,665

boad Con-
struction

24,772

25,000
128,222

28,453

154,281

37

122,945
9,100
6,730

44,789

Rail-

road

ballasi

T725F

Concrete

and

Cement

plants

4,305

2,000

140
0

3,637

4,848

—n~

1,450

8,200

31,427

339,769
33,427

1,000

36,684

53,227
12,110
3,492
6,201
99,735

260

12,208
2,972

Total 982,104 10,082 544,329 8,553 451,507 189,205

Sourest

Tennessee Department of Labor, Division of Tines, Mineral
Resources of Tennessee 1930, •^age 128.
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Sand and Grayel

Sand is fin© particles of quails which Wary in sis© fron

what is classed as fine sand up to coarse sand, and then fine or

•mall grawel. the color raries from wtiite to yellow, hrown and

red, depending partly upon the kind and amount of impurities it

contains.

Some of the moat important uses of eand are for manufactur

ing glass, mortar and cement, and sand lime brick. It is also

used as an abrasiTO and for moulding sand in foundaries.

Or vel is hard siliceous rocks composed of quartz and other

hard minerals partly or entirely rounded by the action of water

in streams and along the seashore. There are many different colors.

The size Taries troa. that of peas to the size of cobblestones. It

is used for surfacing highways, railroad ballast, making concrete,

and many other uses of minor importance.

Kind and Occurrence in Tennessee. The two classes of

sand found in Tennessee are riror sand and pit sand. Piwer sand

is found in or along practically all of the larger streams of the

state. It is usually not as clean and as good grade as some of

the pit sands found in the state.

In the Cumberland Plateau region there are numberous sand

stone deposits. Some of these deposits are soft and when blasted

disintegrates into clean sand of a good grade. In the Highland

sands ooour,some of which are waluable, tut there are largo

fl) The Mineral Resources of Tennessee, Op. Git. Vol. 3, No. 4.
(2) The Reaourcae of T«nne8seo, Op. Cat. Vol. 2, No. 10.
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quantities of poor ralue. In West Tennesse sand has been mining

extenslTely.

Gravel is found along many of the stre (.ms of the state, some

in the olays of the Highland Rim and in the hills between the

Highland Rim and the Tennessee Hiver. (Table

Production and Value. In 1929 the total value of the sand

and gravel production in the United States was 115 million dollars

as oooqpared with a value of 4.8 billion dollars for all minerals,

or about per cent of the total. In Tennessee sand and gravel

ranks higher in the value of the production than it does in the

United States. Of a total value of 40,7 million dollars for all

minerals produced in the state in 1929, the vdae of sand and

gravel produced was over two million dollars, or about 5 per cent

of the stiite total.

^ased on the averaged production for the five year period,

1925»1929, Tennessee ranked 23rd, as shown in Table 30. In 1929

Tennessee was twentieth in production and seventeenth in the

value of production.

In general the Southern and Western states rank low, and the

Kiddle Atlantic and mid-western states rank high, In fact 8 of

the 10 highest ranking states are in these two areas. They had

slightly more than one-half of the United States production from

1926-1929. (Table 30). '■^he concentration of population in these
areas probably has a big effect on the rank in production by
affecting the demand for sand and gravel for construction purooses.(^)

(1) Mineral Resources of the United States (Summary) 1930, F, A8,A9,A115.
(2) Being products of low unit value they will tend bo be produced as
near the place of consumption as is possible.

--r
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r«ur eot Sh«lbyf Mariw, Huiq;>hrey« »nd navidsM pro*

diteed 81«S p«r oont ot tho at tto totoX produotion of buildinf

Mad in 1930* «nd Rmro Countloa protiuood all of tho

aolding a.^nd in 1930^ but D«Tida(»i nd Sholhy, oapeol&lly Sholby^

h&d a htghar ararogo for tha fira year period I923-X930* Under

the ol<%aslfication "other a vnd and gravel" fowr i-ountiao, Bmtea^

Htmphro/a^ !.'Arion nd Davidson pooduoed 91*7 par oont of the

state total in 1930* With the exoeptioa of tlie aubetitutioo of

Benten for Sholby, theae are tho aooa countloa that lod la tho

produotion of bnilding aacd* (Tablo 31)*

2he valuo of the etate*a produetion^ aa reported by the

Tenneesoe Division of Mines for the period 1923 to 1930, is aaeh

e:}taller than th# value of the produotion for the period 1986 to

1929, as reportod by tha United States Piviaion or rinea. These

differenoes should r.ot be oonaidered as data are in Tables 30

and 31 froa a different souree, and for aosMi reason are not

eonparabl'^*

Phoephato.

^oro are four kinds ef phoephats roek in Toar.«Hiso,«>**bre«n,

blue, «hitc, ivnd nodular. Table 32 gives a deseriptlon of tho

phosphate bearing rooks in this sta'^i,

Most of the phosphate roek ia used in aaklag auper phoaphates

for fertilltar, Sena of tha ground rook ia applied diraotly to

tho soil aa ra« grourd rook, (i)

(l) 7ho Roao'. roos of Tenneasoo, Op. Clt. YoX. 6$ So. 4.
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Table 52.

Desoription of Phosphate-Bearing P-ocka In ^'ennessee.

Kame foi*niation Thickness

Chattanooga Sh&ie 0>10 fesi

fclifton Limestone" 0-60 feet

Fernrale Porraation 0-40 feet

Leipers Formation 0-100 feet

Catheys Formation 0-100 feei

ngly Limeston* SO-100 fee%

Description

A hard felaok slate, weathering
into small angular fragments at
the surface, generally with a
phosphatio layer at its base,
which locally is of economic
importance. Also a green shale
sometimes occurs at its base.
Exposure usually steepened.

All even bedded, dense, light gray
or bluish limestone, often thin
bedded, and occasionally slaty
in lower portions.
Soft green 'iid chocolate colored
shales, and red ferruginous,
crystalline limestones, occasion-
ally phosphatio.
Nearly uniform crystalline lime-
stone, the more granular portions
being highly phosphatio. This
formation is locally of economic
importance.

Shal®» und knotty limestones
usually underlain by thick bedded,
almost crystalline limestone, and
overlain by fine grained, blue and
earthy li-estones, separated by
this seams of shale. The basal
part sometimes contains granular
phosphatio layers.

Oeneraiiy a nearly uniform, granular,

Hermitage Formfttlon 4U-70 feet

crystalline limestone; the upper
parts often slaty or sandy, the
lower parts having beds of slate,
but nevtr sandy. This formation
is one of the most important phos
phate horiions in Tennessee.

Even bedded, alternating layers of
clayed and siliceous limestones
and shale in the lower third;
siliceous limestones in the upper
and middle parts. Someti- es high
ly phosphatio, but of no economic
value as a source of phosphate.

State Qeologioal Survey, The Resources of Tennessee, Vol. 4,Ho. 2
Page 58.
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^h© quantity of doaiestlc phosphat© sold for Tarious uses in

th© United St t©s in 1928 as reported by the producers is shown

in Table 33. ^he second largest use was for making phosphorous

and phosphorous ohemioals. Sane mis used for blast furnaces, sone

for stook and poultry feed, and other uses. Of the 2.603.000 long

tons reported in 1928 by the producers, 2,339.000 were reported

or used for making super-phosphates.

Table 33.

Domestic Phosphate Rock sold for Various uses in 1928 as Reported
by producers, in t'--© Urlted St' tes.

Use Nvimber Long Tons

Vor Super-phosphates 2.3b9.000
For Phosphorous and phos-ohemicals 181,000
For direct application to the aoil 42,000
For blast furnace 21,000
For stock and poultry feed 5,000
For other uses 15,000

Total 2.603.000

Source: Mineral Resources of the United States. 1928 Op. Cit, Part
2. Page 26i,

Occurrence. Phosphate rock deposits are not as numerous in

the United States as some of the other minerals. PiTe southern

states,——Tennessee. Florida. South Carolina. Kentucky, and

Arkansas, and four western states.- -Montana, Idaho, Utah, and

VJyoming contain practically all of the known phosphate deposits

In the United

(l) Mineral Resources of the United States, Op. Cit.. Part 2,
1928, Page 227. and Plate 2,
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The phosphate deposits of Tennessee occur largely in the

Middle Tennessee oountles as sho -Ti in Map 33. Johnson County

has a number of deposits, but none tre suitable for ooBuneroial

production except for local use as ground raw phosphate.

Only four counties produce phosphate oonmiercially. These

were Hickman, Giles, Lewis and Maury. '^'he other counties that

contain deposits are Williamson, Davidson, Jackson, Putnam,

Wayne, Perry and Decatur. The deposits in Perry and Decatur

counties.are iriiite phosphate.

Tennessee's Position in Production. The value of the phos

phate mined in the United States is relatively small as oompared

with the value of all minerals. There are a number of metallic

and non-metallic minerals that had a larger value in 1928 than the

phosphate rock. The value of the total phosphate production in

the United St tos in 1930 was Jl3,993,830 as compared with over

$50 million for aluminum, $181 million for copper, $46 million

for zinc, over a billion dollars each for coal and petroleum.

In Tennessee the value of phosphate rook produced ranks

higher than in the United States when compared with the value

of all other minerals produced. The value of phosphate rock

produced in this state in 1930 was third with a value of $2,890,065.

Coal ranked first with a value of over eight million dollars, copper

second with over three million dollars, and marble fourth with a

value of over two million dollars.

Tennessee ranks second in the production of phosphate rock

XT7—Resources of fennessee. Op. Clt, Vol. YX Ho. i. i^ge bli.
(2) U, s. Department of Commerce, Bureau of Mines, Mineral Resourees
of the United States, 1930, Summary.
(3) Tennessee Division of Mines, Mineral Resources of Tennessee 1950.

'A * ! '
iilfii lir— -
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Table 34»

Production and Value of Phoaphate, by States, 1891-1929

Amount Long tons Value

Date Florida

(a)
Tenn.

(b)
S. C. IdA. Florida Tenn. S. C. Ida. 

1891

1895

1899

112

568

726

479

432

357

703
2,113
2,804

2,948
1,411
1,078

39

424

82

1,177
1905
1907

860

1,357
461

639

259

257
2,987
6,578

1,544
3,048

784

981

1911

1915
2,438
1,359

437

390

169

83

9,474
3,767

1,714
1,328

673

311—-~—

1922 2,059 339 2 4 8,348 2,003 8 20

1925 2,930 464 2 66 8,789 2,335 8 289

1929 3,088 634 —- 36 9,901 3,097 —— 142

fa) Hard rock and hard pebble (1911 and 1915).
(b) Brown rock and blue rock including small amount from Kentucky in 1911,

1915 ireludes blr e and white rook, and small amount from Arkansas*

Source:

The Hesourcea of Tenneesee, April 1914, Vol. 4, Ko. 2, Mineral
Resources of U, S., 1915 Part 2. Mineral Resources of U. S,
(Prelim. Summary) 1923, 1927, 1930.

1* A. . •

, '''''' 'P'-y f _ v.- 

in the United States as snown by Table 34 and Chart 14. Tennessee

has been second since 1899, when it passed South Carolina. Florida

has ranked first since it passed South Carolina in 1894.

Tennessee's production declined from a peal: of 638,612 tons in

1907 to a production of 339,027 tons in 1922. Up to 1929 the pro

duction had almost reached the 1907 peak, Florida has increased

much more rapidly than Tennessee.

Production by Counties in Tennessee. Phosphate was first

discovered by chance, near the Hickman-Lewis County lino In 1893.

This was the blue phosphate. Brown phosphate was first discovered

in 1895.^^^ White phosphate was first recognised in ̂ erry County

in 1896.

(1) Resources of lennessee. Op. Cit. Vol. IV, No. 2i
(2) Ibid, Vol. Y. No. 1, Page 33.
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IfiLllion
tons

8.2

Chart 14c

PRODnCTIOIf OP FHOSmfE BT STATES, 1891-1929

2.4

lo6 U

Fla.

Taaii.

So C

1907 1911 19151891 1895 1899

Source: Table 5.

1925 1929
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In 1930 Maury County produced 79,8 per cent of the state

total production. Giles, Lewis, and Hiokman Counties produced

the other 20,2 per oer.t. (Table 35). For the years 1926-.1930

the average value of the production in Maury Cout:ty was over

two million dollars.

' i.j;
« i'f

Table 35.

Production and Value of Phosphate by Counties 1930

Production Value
% of total Long Tons 5 Yr. /:ve. 5 Yr. Ave.

1930 1930 1926-30 1930 1926-30

Liiaury 79.8 47^,938 427,731 ,388, 048 153,390

Giles 10.9 64,809 38,554 268,957 174,105
Lewis 7.3 43,336 36,811(1) 170,430 150,900(1,
Hiokman 2.0 11,726 14,378 62,000 79,914

Tennessee 100.0 692,809 517,504 2,890,065 2,658,309

XT) Four years divided by 5

Souroej
Tennessee Division of Mines, Annual Report.

During the period 1920-1929, Tennessee produced only brown and

blue phosphate rock and a large per cent of the totdl was brown

rock (Table 36). In 1920 the production of brown rock was 542,725

long tons valued at $8.00 per ton, while the production of blue

rock was only 78,671 long tons valued at $6.59 per ton. The pro

duction of blue rook decreased rapidly until in 1923 only 919 tons

were produced while the production of brown rook had decreased only

about 20 per cent. In 1924 the production of blue rook increased,

but its production since that time has been Included with that of

the brown rock.

Reserves of Phosphate. Tennessee also ranks second in the

eastern part of the United States in phosphate reserves, as shown
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In Talbla 37. Florida ranks first. The reserres in ' he western

states are many times larger than those in the eastern area^ but

the supply is of a lower grade and so far from the main oon»

suming areas that these states had produced very little thru 1929,

Table 36.

Year Long
tons

(000)

Tennessee Phosphate Rock Sold or i^sed by Producers,
1920^1929

:Broim rock
L

Blue rock

V LValue at mines

Total
(000)

"Xve
ong

tons

(000)

alue at mines

Total

(000)
Ato.

ong
tons

(000)

"sn~
264

339

416

389

464

455

482

577

634

Total
Value at mines

Total

(000)

J4,857

Ave.

TSTO"
1921

1922

1923

1924

1925

1926

1927

1928
1929

543

239

330

415

357.
464'
455'
482'
577'
634

$4,339
1,575
1,952
2,249
1,894
2,335
1,981
2,319
2,857
3.097

focr
6.59

5.91
5.42
5.16

5.03^
4.35^
4,81
4.95

4.89

~7ff
25
9

1

21

(1)
(1)
(1)
(1
(1

146

52

6

82

(1)
(1)
(1)

16.59
5.81
5.71

, 6.14
3.82

(1)

a?

1,721
2,003
2,255
1,976
2,335
1,981
2,319
2,857
3,097

6.51

5.91
5.42
5.08

5.03
4.35

4.81
4.95

4.89

(l) Blue rock included with brown rock.

Source'
U, S, Mineral Resources, Department of ConnTierce, Bureau of Ifines, 1929,
Part II - Phosphate Rock, p. 348, 349, 350.

Table 37.

American Phosphate Resenres

State 1915 1925

Floridii
Tennessee

South Carolina
Kentucky
Arkansas

227

88

9

1

20

227

88

1

20

536

West' n States—Montana,
Utah, Ida., T/yo.
U. 5. Total

5,367
5,712

5.357
-- 5,703

Source' 1915. U. S. Department of Interior, Creological Surrey, Mineral
Resources of the United States. Part 2, Page 238. ^

TTtili'zation of phQsphater^8ouroe3..-EoQnomie Geography Oot 1925.
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Copper.

Hiatorioal Development. Copper was diacovered in Tenneasoo

in Polk County in 1849. Some of the first ore mined contained 32

per cent copper and was worth |192.00 per ton. Up to July 1854

15^569 tons of soft ore had been produced. By 1853 the ore mined

contained only seven to ten per cent copper. 3!his ore, with the

limited transportation facilities, could not be shipped profitably.

To overowne this eoonomio handicap smelters were brought to

the mines. Ai a result a great industry was soon developed. The

development continued until after the Civil War when it began to

decline, and then closed in the late seventies largely because of

the lower grade ore and to lack of adequate transportation facilities.

After the railroad was built thini this section in 1890 the industry

soon revived. Heavier machinery was installed, and in 1904 ore con

taining less than 3 per cent copper was being mined profitably. In

1925 some ore used contained less than 1.6 per cent copper, but the

average was three per cent. The profitable use of ore with this

relatively low copper content is partly due to the utilisation of

the by-product, sulphuric acid, for commercial purposes. In 1921

this by-product was worth twice as much as the copper produced. In

the earlier years of operation the sulphuric acid fumes were allowed

to escape instead of being used in the mamfaoture sulphurio acid.

As a result of their escape the vegetation for several miles adjacent

to the Duck Town plant has been killed.

(l) Case, Earl 0., The Valley of East Tenriessee, Division of
Geology, Bulletin 36, 1925

edilMsiii^i 1^-" litlhB
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Composition of the Ore, and Uaea. Copper is a red, tough,

malleable and ductile metal. Two of the most important minerals

that contain copper are Pyrite (fool's gold) and Chalcopyrlte.

Copper is used in the manufacturing ot electric wire; it is

combined with tin to loake bronze and vith sine to make brass; and

is nlso used for rmiking soeet roofing, water tanks, copper plate,

engraring, coins, sulphuric acid and for other miscellaneous pur

poses. (2)

Based on production, most of the important copper deposits

are in the western part of the United States, principally in the

Rocky Mounbain region, Michigan and Tennessee are the only large

copper producing states in the eastern part of the United States.(3)

The known deposits in Tennessee are in the extreme southeastern

corner of the state in Polk County, at Duoktown.^^^

In total Talue of the produoticn, copper ranked second among

the metals and sixth among all minerals in the United States in

1929, Although it is produced in only one oounty in Tennessee the

total nralue is much greater than that of any other metal mired in

the state, and ranks high in value among all of the minerals. The

▼alue of the oopper produced in Tennessee in 1928 was 2,4 million

dollars compared with coal 9,7, stone 7.5, oement 6.5« clay pro

ducts 4.0, phosphate rook 2.9 and sand and gravel 2.2 million

dollars, (6)

(1) Resources of Tennessee Op, Cit,, Vol, 3, No, 4.
(2) Ibid.
(d) U, S, Bept., of Commerce, Byreau of Mines, Mineral -Resources of
the United States, 192 , 1928, 1929, 1930,
(4) Tennessee D v.^sion of iiiriea, Mineral Resources of Tennessee,
1928, 1929, 1930.
(5) Case, Earl C., The Valley of East Tennessee Division of Geology,
Bulletin 39, 1925. —————— "
(6) U, Department of Smineroe, Bureau of Mines, Mineral Resources
of the United States, 1929 (Sxjmmary).
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In 1928 Tennessee ranked eighth in the United States in the

amount of copner produced, as sho^m in Table 38, There were nine

states producing copper that ranked lower than Tennessee. Of t'^e

United States total production of 1,825,900,393 pounds in 1928

Tennessee produced 18,374,261 pounds.

Table 39 shows the amount of copper produced in Tennessee

from 1911-1930 inclusive. During this period the production has

varied from 13 million pounds to 19 million pounds. Ihe period

of low production occurred from 1916 to 1923, -nd again in 1927,

when from 13 million to 17 million tons were produced.

<

Table 39.

"

Copper Production in Tennessee 1911-1930

Year Quantity Year Quantity Year Quantity
in tons in tons in tons

1911 18,850,276 1917 16,033,749 1924 18,340,150
1912 18,483,173 1918 14,799,680 1925# 19,788,234

19}3 19,390,750 1919 15,523,589 1926* 18,606,664

1914 18,737,656 1920 16,567,159 1927» 14,940,595

1915 18,046,010 1921 15,021,549 1928* 16,374,261

1916 14,679,794 1922 13,979,031 1929 18,476,826
1923 18,948,969 1930 18,801,177

Tennessee Division of Mines, Mineral Besourees of Tennessee, 1922,
1924, 1930.

e U. S, Department of Commeroe, Bureau of Mines, Mineral Resources of
the United States. (Preliminary Summary), 1926, 1928, 1929.

s ̂
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Iron

Compoaltion and Pso. (l) Sinoo most of tho iron oros aro oxidos

pure iron ia rarely found in nature because of tho process of oxida

tion. In order of their oommercial importance the iron ores are:

hematite,(PegOj) iihich is 70 per cent iron, and 30 per cent oxygenj

limonite, (ZPogOg. SHgO), which is 59,8 per cent iron, 25.7 per cent
oxygen end 14.5 per cent water; magnetite, Fe304, iriiich is 72.4 per c

cent iron and 27.6 per cent oxygenj and carbonate and sulphate of

iron.

Tho ores are oonwerted by blast furnaces into pig iron. From

the pig iron, oast iron, wrought iron and many different grades of

steel are made.

Occurrence. T^ere are three regions in Temnessee that contain

iron ore deposits. The eastern iron belt extends North and South

thru the state among and along the western border of the Unaka

Mountains. Ihe Dyerstone Region skirts the eastern base of the

Cumberland Plateau or Waldens Ridge, beginning in the northern part

of Georgia, below Chattanooga, and extending northwardly to the

Kentucky and Virginia lines, '■^his belt in places extends out
laterally into the valley of East Tennessee from ten to twenty

miles and includes the Sequatohie and Elk Valleys.

The Western iron region occupies a belt of tho Western Highland

Rim contiguous to the West Tennessee Valley and forms a part of the
valley, ^his belt extends across tho state from Alabama to Kentucky.(2)

(1) State Geological Survey. The ^sources of Tennessee Vol. Ill, No. 4.
(2) State Geological Survey, ^he Resources of Tennessee, Vol. II,
No. 10, Page 370.

"A— ^
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Th® ohemioal character of the different iron ores is giren

in Table 40. The iron ores in the eastern belt are magnetic.

There are three kinds of this magnetic ore found; (1) magnetite,

(2) a mixture of magnetite and some mineral containing titanium,

and (3) a mixture of magnetite and hematite. Kow, with modern

methods of smelting only non-titaniferous it- gnetites are of

economic importance. Yet, at one time only titaniferous ores

were mined.

Most of the ore in the deposits in the belt along the eastern

base of the Cumberland Plateau is red ore, or hematite, (PegOj),

with such impurities as 8ilioa-»(Si02), alumina'>(Al20g), ealoiunw

(MgCOj), sulphur, phosphorous and manganese, red hematite, con»

taining as high as sewenty per cent. Metallic iron, has been

mined at Rookwood, but the average for 1929 was 34 per cent.(^)

The ore in the western iron region of Tennessee is Liraonite

but it is also called brown hematite.

Table 40.

C emioal Character of the Iron Ore Minerals in Tennessee
Chemical

formula

Chemical Compoeltiw
Ores Mineral

Anhydrous
oxides

iron

O

Magnetite
Hematite

Turgite

^®3®4
FeoO,;
2Fe2022H20

^ Iron
yzTT-
70.0
32.93

% OxygeiT
27,60

30.00
26.97

% Water
Hone

None
10.10

 j''

Hydrous Ooethite

Limonite

Anthoside.

rite

2Fe203.H20j 66.29
2Pe20g,3H2Q 59.80

2Fe203.4H2C
Carbonate

of Iron Siderite FeCO,

57.12

28.41
25.70

24.48

48.20 51.80 CO2

5.30

14.50

18.40

None

Source: ®t te Ueologioal Survey, ■^he 'teso: roes of Tennessee Vol. 3
Wo. 2, Page 84.

'(1) 8tate Clieological Survey—The i<ed Iron 6refl of Mst Tennessee,
Bulletin 16.
X?) State~^eolegleal Survey—The Resources of Tennessee, Vol. 5,
Ko* 3.
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Prodxictlon and Value of Iron Ore, by Staf s. Iron ranks high

among the minerals in production in tho United States* In 1930

ite total value wae much greater than that of any other metallic

mineral and was third in all minerals, petroleum and coal being

the only onea having a greater value.

, - In Tennessee iron produotion dees not rank as high compared

with the other minerals as it dose in the United States* In 1930

the value of copper and of sine mined in Tennessee mas greater

than that of iron* There were a number of non-metallic minerals

that had a greater value than did iron,^®^
]« 1929 Tennessee ranked eleventh in the United States in

the total amount of iron ore mined, as is ehown in lable 41*

Uinnisota was first with over thirty-seven million tonsj Michigan

second, with over thirteen million tonsj Alabama third, with over

six million tonsj while the production in Tennessee was only 128,928

tons, ranking the state 11th.

In three of the fov r leading states all of the ore produced

was hematite and in Alabama, the 4th ranking state, approximately

ninety per cent mae hematite, and ten per cent brown ore* In

Tennessee, of the total 128,928 tone produced, 45,266 tone, or

approximately 35 per cent, wae brown ore, ^he largest amount, or

aboi t 65 per cent, was heinatite.

Produotion of Pig Iron by States. In the amount of pig iron

produced in 1929, Tennessee ranks twelfth, or just one place lower

„ than it did in the amount of iron ore mined» (Table 42). There is

(1) Mineral Eesouroes of the Ur ited States, Op. Cit* 1930, Summary,
Pages A7 and Ts:

(2) Mineral Resources of Tennessee, Annual Report of division of
Mines. iSsi.
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Tabl* 41.

Iron Ore Mined by Principal Producing States, 1929

State Total Hematite Brown Ore Magnetite Ca bonate

(Tons) (Tons) (Tons) (Tons) (Tons)
Minnesota S7,554,0Ub 37,564,005 0 0 0

Michigan 13,676,984 13,676,984 0 0 0

Alabama 6,307,844 5,668,493 639,351 0 0

Wisconsin 1,284,592 1,284,592 0 0 0

Pennsylvanie 1,023,870 0 0 1,022^080 1,T90
Jfew York 712,757 (1) 0 712,757(1) 0

■J^oraing 491,280 491,280 0 0 0
Utah 320,656 320,655 0 0 0

New Jersey 250,332 0 0 250,332 0
New Mexico 184,623 0 0 184,623 0

Tennessee * 128,928 83,562 45,266 0 0

Missouri 94,899 94,899 0 0 0
Georgia 73,052 0 73,0c2 0 0

Colorado 52,713 0 52,713 0 0

Virginia 27,902 23,287 4,615 0 0

Montana 1,640 0 1,640 0 0

Washington 1,012 0 0 1,012 0

Total 62,197,088 59,207,857(: ) 816,637 2,170,804(1] 1,790

(l) Some hematite included with magnetite.

Sourcet Iron Ore, Pig Iron and Steel in 1929, U, 8. Bi reau of Mines, Part I,
Page 7. ■

a ooneiderable change in rank howewer, among eome of the heawier pro

ducing states. Pennsylvania ranks first in pig iron production, but

ranked fifth in the total amount of iron ore mined, Minnesota, which

ranked first in the amount of iron ore mined, ranked tenth in the

amount of pig iron produced, ^he cause of this is probably the fact
that both iron ore and coal are required to produce pig iron and if

both are not found in the same section, one of then must be trans

ported to the other. Teimessee has both coal and iron ore which
probably accounts for the fact that it holds almost the same rank
In the amount of iron ore mined and in the amourt of pig iron pro

duced.
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Table 42.

Pig Iron produced by States, 1929

State

j^ennsylvania
Ohio

Illinois
Indiana
Alabama

Kew York

Maryland
Ifiehigan
>,est Virginia
Ifinnesota

Kentucky
Tennessee *

Virginia
Undistributed

Total

Tons Produced

(ExclusiTe of Perro-Alloy s
Metals oonsumed per

) Ton Iron made.

U, 608,851
9,708,425
4,358,555
4,277,759
2,704,733
2,635,675
1,117,228
807,856
665,584
379,162
196,417
118,213
11,921

771,129

41,761,488

"ITW
1.876
2.144
1.977

2.549
1.924

1.843
1.808
1.868

1.972
1.784
2.077

2.439
2.053

1.964

(l) Includes Colorado, Uassachusetts, and Utah.

Source:

Iron Ore, Pig Iron and Steel in 1929, Op. Cit. p. 15.

Produetion by Counties. The amount of iron ore mined in

Tennessee in 1928 was 128,928 tons, in 1929, 102,171 tons and in

1930, 23,278 tons, (fable 43). In 1928 and 1929 Hamilton and

Roane Counties produced a largo per cent of the state total.

The number of producing counties decreased froa fiwe in 1928 to "

four in 1929, and to one, Hlokman, in 1930. ■'■he fire year awerago

1926-1930, production and value is shown in Table 44. During this

period the greater part of the ore mined was hematite, mined near

Rockwood, in Roane County. The second highest ranking county during

(1) Mineral Resources of Tennessee, Op. Cit., 1930, Page 123.
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Table 43.

Iron Ore Mined in Tennessee, 1928 and 1929, by Counties

'£ 

County
1928 1929

Active Dross Active Qross
Mines Tons Mines Tons

Dickson 8 8,898 8,880 -
Hiokman 1 23,095 1 24,536
Lawrence 1 13,273 0 0
Hamilton H I7
Roane 4 83,662 68,755

Total 6 128,928 5 102,171

Source I

Iron Ore, Fig Iron, and ̂ teel in 1929, Op. Cit* Page 23,

Table 44.

Production and Value of Iron Ore by Counties, 1930

County

Hickman

Roane

Lawrence
Lewis

Dickson

Tennessee

% of Total
1930

160.0
0

0

0

0

100.0

Prodi)oti on

TSWTons

2S,278
0

0

0

0

23,278

5 Yr. Ave.

1926-1930

"2T7H3
61,801(1)

985(2)
2,655(2)
6,855(1)
93,609

Value

1930

146,538
0

0

0

0

46,556

5 Yr. /Vwe.

1926-30

150,585
93,930(3)
3,645(2)
10,618(2)
23,277(1)
182,056

(1) Four year total divided by 5.
(2) One year total divided by 5.
^3) Three year total divided by 5.(3)

Source:
Annual Report of State Division of Mines, 1930,

this period, and the only one producing in 1930, was Hiokman. Brown

ore is produced in this county*

Pig iron was produced in only two counties in 1930, Hiokman pro-
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duoing T5,9 per cent of the at te total and Roane 24,1 per cent.

During the fire year period 1926-1930 Roane County produced the

larger per cent of the state'a total production of pig iron.

Trends in Production. In East Tennessee before 1870 the pro

duction and use of iron was widespread. There were several causes

of this: (1) the long distance to producing or inporting centers;

(2) an abundance of local deposits; (S) a plentiful and cheap

supply of labor, charcoal and waterpower; and (4) the arailability

of water transportation. By 1870 almost every county had a blast

fUmace, forge or bloomery. Part of the iron produced was used

locally in making wagon tires,^jorse shoes, hines, nails, harrow

teeth, etc,

In the western belt, iron has been mined since 1832, In 1854

in this belt 51 furnaees made 37,285 tons of iron, four blooneries

made 91 tons of iron, 13 refineries made 6,808 tons of blooms, and

a few tons of iron,^^)

In the last half century the numerous small furnaces have

given way to a few large ones. In 1922 there were only two operating

in East Tennessee, These two were at Lsifollette and Rockwood, One

at Johnson City had Just closed down but it was operated again later.

In 1930 pig iron was produced only in Hickman^and Roane Counties and

^ d)76,9 per cent of the total was produced in the former c6hnty|^ '

Table 45,

(1) Case, Earl C,, Op, Git.
(2) The Resources of 'Tennessee, Op* Cit,, Tol, 5, No, S,
(3) Case, Earl C,, Op, Cit,

V--.;
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Table 45.

Peoduotirai and Value of Pig Iron by Countiee, 1930

County

Hiclonan

Hoane

Maury
Wash.

Tenn.

of Total
1930

'TgTT
24.1

0

0

100.0

Production

Tons 1930

9,741
3,100

0

0

12,841

fe Yr, kre,
1926-1930

1,948 (1)
58,863
3,729 (2)
10,258 (3)
74,798

Value

1930

#22S,000
43,400

0

0

268,400

5 Yr. Ave.-
1926-1930

I 155,437 (2)
1,071,147
340,573 (2}
238,437 (3)

1,806,594

Source:
Annual Report of Division of Mines, 1930.

Tennessee has declined rapidly in iron ore production since 1910,

as shown in Table 46. At that time 732,000 tons were produced as com

pared with 284,185 tons 6 years later, and 102,000 tons in 1929. Mean

while the trend in production in the United States has been upward from

about 27^ million tons in 1900 to about 73 million tons in 1929.

Table 46.

Trend in Iron Ore Mined in To nessee and United States, 1900-1930

Date Number Tons in Tennessee Number tons in U.

1900 594,000 27,553,000

1910 732,000 56,890,000

1915 284,185 55,526,430

1921 25,219 (1)
1925 164,073 (1) 63,924,763

1926 138,307 (1) 69,292,832
1927 121,220 (1) 61,232,473
1928 128,478 (1) 63,432,826

1929 101,796 75,602,734

1930

' ' ' w" 'J wi.' i—

55,201,221

L: k;c " iHv;

(1) Sold to furnaces.
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Table 47.

Trend in Fig Iron Jt'roduction in Tennessee and United States 1900-1930
666

Date number Tons in Tennessee Number tons in U. S,

1900 362,000 13,789,000
1910 398,000 27,304,000

1915 177,729 29,916,213
1921 21,972 36,688,126
1925 95,186 36,884,702

1926 113,029 38,181,053
1927 87,971 34,866,644

1928 102,718 38,303,699

1929 104,985 41,549,161
1930 12,841 29,905,355

1931

Mineral Resources of the United States, 1930 (Summary) Op. Cit.,
except 1930 Tennessee data, which are from Annual Report of
Tennessee Diyision of mines, 1930.

Like iron ore the production of pig iron has declined since

1910 in Tennessee. From a production of 398,000 tons at that date
i

there was a decrease to 177,729 tons in 1915. In 1929 the pro—

duotion had declined to 104,980 tons—the previous 15 year period

witnessing riolent fluctuations. On the other hand the production

in the United States has been increasing almost consistently since

/ 1900—with the exception of the depression period beginning in 1929.

2ino >

Coapoaition and Use. Zinc is a bluish white metal that is

brittle at ordinary temperature, but may be hammered or rellad

into sheets when heated to 100°, When heated to above 200° it

becomes brittle again and if heated in air, it burns with a bluish

flame. Zinc soon taniishes when exposed to air, but this forms a

film on the surface which protects it from further corrosion.
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2lao 1« MX fvund in th« per* ttat*, but eood>ln«il ith orht

In or»«« Th« prinoipul orut oontaiaing tino arut •pKaltrlta,

(z„8)« (Zu 67 p«r MMit, S 83 p«r uwt)! (Z^Q 3*«8

par aMitf OjS^*! p«r eant)} im4 eulaaiiiaji (2,iC8l}2 S10^« 67«.6 p«r

Mmtf 810£ 86 pur o«nt« HgO t6 pur e«iit).

rine is usud to g;ftlT&niz0 shuets^ tu'^ui^ vlro snd «iro oloth*

It Is usod also in sn Alley with sorpor to asks bmssu And with

ooppsr sad nloksX ' o aaIto Osmaa silror* Zino is Also usod la

olootris bAtt«rios And for nuking sino >diito sad othor puintsc ^'ine•

1986 A oonsldorAblu sAouat bus boon t sod in ths Unitod St»tos for dis

OAStings#^^^

Oeourronoo» ths sins oros , spbalorite «ad sndthsoDlto hnoo

boon found In Uiddlo lunnoopoo, but not in suffleiont SMOKuits to

■oko sine nlning prefitublo* Sphalorlto, sai^hsonito, und oolAaino

all ooeur in tho last Toiutossoo Vallsyi, ospoolfilly in ths north*

oastom part. Uost of tho aUning, ho-woirer, has boon dono in tho

Bast Tornossoo VAlloy north of l^oxrillo*

l^farding tho aroas of ooou Tonoo tho teimosseo DiTisi<» of

liinot osyt

"Tho aroa of sine oros llos In tho Oroat Vnlloy rogion of
last Toniioosoo, and oxtonds from Virginia to Qroorgia. !.*uoh
prospuetiut^ huu boon donu wlthia ttils torrltorjr in tho follow*
Ing oountlos: Uniooi and Clalbomo, in tho Bow Jt'roapoct dis*
triot} Clalbomo County in tho Straight Crook diotriotj Hanoook
County, In the ETunoton diotriotj dralngor «nd Huncook, in tho
Coppor Ridge distriotj buiUvan County, in tho Falls Branch
dlstrletj Oroono County, In ti»o Oroonvlllo diotriotj .lofferson
County, In tho Mossy Crook distriotj Jsfforaon County, in ths
l!ossy Crosk distriotj Jofferw n County, in tho Bow mrkot dis*
trietj Kno* County, In the Mascot distriotj Blouttt County, in

(1) Tho Bosouroos of Tonnossoo, Op, Olt.,, VoU 9, Bo, 4.
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the Friendsville district) Monroe County, in the Ere Mills
district; Bradley County, in the Cleveland district; Carter
County, in the Watauga district; 7/ashington, Unicoi and
Jefferson Counties, in the Emhreeville district," (1)

Production, In 1929 the total amount of sino ore produoed

in the United States was 7,193,000 short tons oomp ired with a total

production of copper ore of 68,442,000 short tons.

The value of the primary sine produced in the U ited States

increased from less than 20 million dollars in 1921 to over 84

million dollars in 1925, or from 198,232 tons to 555,631 tons,

(Tahle 48), The value decreased from 1925 until 1929 when the

value was less than 80 million dollars, and in 1930 less than

47 million, Bue to the decline in prices the value decreased more

than did production, but the latter decreased from 612,136 tons in

1929 to 489,361 tons in 1930.

The production in Tennessee increased from 15,000 tons in 1928

to 17,000 tons in 1929, ^he value of the production decreased

from 11,243,865 in 1929 to 11,236,660 in 1930, (Table 49), This is

a very small decrease compared with that of the United States,

There is no record of the production in Tennessee prior to 1912,

The production for the years 1912 to 1930 inclusive are given in

Table 49, Production increased rapidly from 1912 until 1917 when

the peak of 883,341 short tons of ore were mined. This rapid in

crease was due largely to operations in the Mascot district. The

production declined to 319,764 tons in 1921, but has been increas

ing since that time. In 1924 it reached 718,176 tons, the second

largest production since 1912, By 1930 it had decreased to 605,776

tons.

(1) Mineral Resources of Tennessee, Tennessee Division of Fines, iUsO
(2^^ Mineral Resources of ttie United States, Op, Cit, 1930, Summary,
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Table 48.

Primary ;^ine Produced in the United States from Domestic Ore«
1921-1950

Year

Tm-
1925

1928
1929
1930

Short Tons

198,2.^2'
555,631
591,525
612,136
489,361

Talue

fi9,8Z3,000
84,453,000
72,166,000
80,802,000
46,979,000

Souroet

Mineral Resources of U, s. Op, Cit. 1930 Summary, Page A90,

Table 49.

last Tennessee Zinc Produotlon 1912-1930 (^)

Year

1912
1913
1914

1915

1916
1917

1918
1919

1920

1921

1922

1923
1924

1925
1926

1927

1928
1929
1930

Mine Production
(crude ore) Short tons

32,347
171,392
357,437
525,829
702,326
883,341
598,742
649,844
598,742
319,764
411,484
579,022
718,175

(1)
(1)
(1)

670,213
605,776

Zinc Produced
(Tons)

Value of
Product

I'j.j

"T(1)
(1)
(1)
(1)

a,'
ai
(1)
(1)
(1)

25,710
12,000
11,000
15,000
17,000
(1)

"TO
(1)
(1)

(1)

(1)

(1)
(1)
(1)
1,157,873
1,328,311
1,089,772

751,388
1,243,865
1,236,660

(i; Total Pro(fuotion confined to East Tennessee.
(2) Data not a-vailable.
Source t

(1) 1912-1923 data, from Zinc Deposits of East Tennessee,
Division of Geology, Bulletin 31 (1924).

(2) Tons Zinc Produced from, unpublished manuscript by
George M, Hall, Professor of Geology, University
of Tennessee.

(3) All other data fran Annual Reports of Tennessee Division
of Mines.

• V ^ V ..
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Th« mining of aino began in Tennessee iwith the discovery of

xinc on Mossy Creek, Jefferson County In 1856. The finding of
the oxidized ore soon led to the discovery of the sulphide ore

in liTTSstone. There eats no large scale prodxietlon of sine until

1911 when the American Zino Company began operation at Mascot
(1)

The small scale production prior to that time is indicated by the

#14,821 value of the production in 1907.

"Hear Mascot is located the largest zinc mine in the
United States producing zinc ore for the manufacture of zinc
white. After separating the zinc from the lime, the latter
is sold as fertilize." (3)

Lead

Composition and Use. Lead is a bluish white, soft, heavy

metal. It is acted on slowly by most natural waters, sulphuric

aeid, and hydrochloric acid, but it is not soluble in nitric

acid. The lead ores are; Galena, (PbS,) which is 88,6 per cent

lead and 13.4 per cent sulphur; Ceruisite "dry bone", (PhCOj) which

is 83.5 per cent PhO and 16.5 per cent CO2; and Anglesite, PhSO^,

which is 73.6 PhO and 26.4 per cent SO3.

Lead is used in the manufacture cf white lead for paint, the

alloys, pewter, solder, type metal and organ pipe metal, making

shot, water pipes, fusible alloys for electrio fixtures and cover-

ing electric cables are other important uses for lead.^ '

(1) Zino Deposits of East Tennessee, Op. Cit#
(2) Annual Report of Tennessee Division of Mines, 1924.
(3) Case, Earl C., Op. Cit. Page 83.
(4) The Resources of Ten-^essee, Vol. 3, No. 4, Op. Cit.

_• 
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Oocurrenoe and Production^ There are lead deposits in a large

number of the states. The priucipa). producing regions of the United

States are, the Atlantic Coast, Mississippi Valley, the Rocky lloun-

tain and Pacific regions. The leading producing states in 1929

were Missouri, Utah, Idaho, Oklahoma, Colorado, Kansas, Montana,

Kevada, and New Mexico, Although Tennessee is not one of the

leading producing states it does have considerable lead deposits.

Lead has been mined or located in sev ral of the East Tennessee

eounties, some of the Middle Tennessee counties and small amounts

located in the southern part of the Cumberland Plateau region.

While scattering deposits are found ower a large part of East

Terinessee, most of the mining has been done in the Northern part

of this section,

In the United States the yalue of the lead uroduoed in 1930

was high as compared vAth the other metallic minerals. Iron and

copper are the only metallic minerals having a greater value.

Aluminum and zinc ranked next to lead in value of the production

In 1930.

The United States production of lead in 1930 was over one half

million tone valued at over 57 million dollars, (Table 50). Nine

states each had a production exceeding a million doHare in value.

These states and the value of their production in million dollars

(1) The Resources of Tennessee, Vol. 2, ̂ "o. 3, Op. Cit.
(2) Mineral Resources of the United States, 1930 Summary, Op. Cit.
(3) The Resources of Tennessee, Vol. 2, No. 3, Op. Cit.
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Table 50.

\

Refined Primary Lead Produced in the United States from Domestic
Ores, 1921-1950

Tear Short Tons Value

1921 398,222 135,840,000
1922 ' 468,746 51,562,000
1923 543,341 76,138,000
1924 566,407 90,525,000
1925 654,921 113,956,000
1926 680,685 108,910,000
1927 668,320 84,208,000
1928 626,202 72,639,000
1929 672,498 84,735,000
1930 573,740 57,374,000

Source; Summary Mineral Resouroes of the United States, 1930,
Page A57»

;,V

were as follows; Missouri, 25; Utah, 18; Idaho, 18; Oklahoma, 5;

Colorado, 3; Kansas, 3; Montana, 2t Herada, 1; and New Mexico, 1.

Teniiesse produced 770 ̂ ons in 1926 and in 1930 produced only 29

tons valued at |718.

Lead production is relatively unimportant in Tennessee. The

number of tons produced for the years stated are; (^)

1925
1923

1927

1930

436 tons
770 tons

19 tons

29 tons

These quantities are almost negligible in comparison with the

573,740 ton production in the United States in 1930.

The production in 1950 was valued at only |718. ̂  '

Since an early date, lead deposits were known in East Tenressee,

In 1779 the settlors in the Nashville vicinity mined lead fr<ai what

is now Carter County. Lead was mined also during the Confederate War,

and is said to have been mined during the war of 1812.
(3)

"(TJ Annual fteports of Tennessee Division of Mines.
(2) Ibid, 1930.
(3) State Geological Survey, The Resouroes of Tennessee, Op. Cit.,
Vol. 2, No. 3.



162.

Itanganese

Conposltion and Use. Pure manganeBO is a hsird, brittle, grayish

white metal. It is not found pure, but in ores which are oxides

mixed ̂ ^Ith warying percentages of iron, sulphur, earbonic acid, and

earthy matter.

Large amounts of the black oxide of mainganese are used for obtain

ing oxygen gas used in manufacturing bleaching powder and liquors.

Uanganese is used as an alloy in making, steel and as a drying agent

in paintf and ramishes. It is used as a deoolorizer of glass, and

also in coloring glass, bricks, and pottery. It is used in the

manufacturing f electric dry cells.

Occurrence. There are large deposits of manganese in East

Tennessee and some in Middle i-ennessee in Wayne, Hickman, and

Lawrence Counties. Some of the more important deposits in East

Tennessee are in Johnson, Carter, Uniool, Sevier, and Blount

Counties. Most of these deposits of ore contain a high percentage

of manganese, averaging from 40 to 58 per cent. Some ore has also

been reported in Greene, Cooke, Hamblen, Orainger, Jefferson, Knox,
(2)

Anderson, London, Monroe, riloMinn, and Bradley Counties, ^ '

The first manganese mined in the United Staues was mined in

leniBBsee in 1857. Sinoe that time very little has been done to

develop the deposits here, However, it nrnked ninth in the

United States in 1929 in the production of manganese ore, con

taining 35 per cent or more of manganese, and 13th in total pro

duction of manganese and manganiferouo ore.

XTJ—State geologioai t^urvey, Kesairces of xei^ssee. Vol. 5, Ko. 4.
(2) T^e Resources of Tennessee, Op. Git. Vol. 8, rios, 1,3,4; and
M.ineral Resources of Tennessee, Op. Cit, 1930.
(S) Ifeid.—

f-H,
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Table 51.

Manganese and Manganlferous OreCExolusire of Fluxing Ore)

State Total (a) Ore containing Total number
Long Tons 35 per cent or of

more of manganese Shippers

Minnesota l,069,fe4l 6

New Mexico 70,527 2,969 4

Montana 57,992 42,327 6 (1)
Michigan 49,112 3

Arkansas 18,082 4,308 6

Colorado 17,770 2

^^eorgia 7,831 2,521 9

^tah 6,030 88 4

Virginia 3,131 3,051 10 (2)
Arizona 2,700 2,655 4

Nemda 2,407 5

^daho 1,364 1,326 4

Tennessee 764 523 6

California 569 569 4

Alabama 475 3

Texas 42 42 1

Total 1,248,637 60,379 76

(a) Total of ore containing 35 per cent or aboTe manganese ore,
10 to 35 per cent ore, and 5 to 10 per cent ore,
(1) Figures represents mills through -which all shipments were made;
indiwidual producers not counted.
(2) One producer in Virginia shipped both metallurgical and ohemioal
ore.

Source* Summary of Mineral I^esources of the United States, 1930, p, A63.

This state's production in 1929 was only 764 tons in comparison

to the production in the United States of 1,248,637 tons, or less

than one-tenth of one per cent of the total amovuit. Table 51. Only

3 producing states, California, Alabama and Texas produced less than

Tennessee, By 1930 Tennessee's production had declined to 446 tons.^^^

(1) Annual Report of Tennessee DiTision of Mines, 1930.
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Uinnesota is the outstanding state in production, with 1,009,.>

841 tons reported in 1929, or about oneohalf of the United States

total* (1) New Mexico, Montana, and Michigan rank next in order.

Arkansas, Georgia and Virginia are the high producing states in

the South.

Statistics on production by areas in Tennessee prior to 1924

are inoonplete. The Annual Report of the Tennessee Division of

Mines for 1924 says regarding manganeset

"The above is the first report we have undertaken toJttblish of the manganese production for sane few years owing
o the fact that the production was so small the Division
f Mines has not undertaken to inspect and gather statistics
of this one." (2)

In 1924 only one mine operating was in Monroe County. The

produetioi was 425 long tons valued at #11,250. In 1925 and 1926

the amount produced was 850 and 250 tons respectively. In 1930,

the 446 ton production was reported from Carter County.

Bauxite

Composition and Use. Bauxite, (Al20g. 2H2O), is a hydr ite of

alumina, (AlgOj), and is white to gray when pure, but due to im.
purities is commonly brown to red. Pure bauxite contains 73.9 per

cent water. Analyses show the ner cent of water to vary from 30.5

to 76.0 bauxite, containing 79.5 per cent alumina, contains 39.2

per cent of the metal aluminum.

(1) Minnesota reports no ore with manganese content of 35 per cent
and over.

(2) Mineral Resources of Tennessee, Op. Clt. 1924, p. 137.
(3) Ibid.
(4) Mineral Resources of Tennessee, Op. Cit. 1930.
(5) The Resources of Tennessee, Op. Cit., Vol. 3, No. 4, and Vol. 4,
No. 2.
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amount^ aluminum is the third most important element
in those rooks of the eirth which are accessible, being exceed
ed only by oxygen, and silica. The approximate amounts of
these are aluminum, 7.84 per cent; silica, 28.00 per oentj
oxygen 47.17 per cent." (1)

Bauxite is used in the manufacturing of bauxite brick, alum

and calcium aluminate. ^t is also used in the manufacturing of

abrasives and is practically the only source of the metal aluminum.

The per cent of aluminum in bauxite and other minerals is shown in

Table 52.

Table 82.

Per Cent of Aluminum in Speoified Minerals

Mineral Per Cent Aluminum

Common clay li.lO

Cryolite 12 .89

Kaolin 17.61

Bauxite 31.21

Corundum 53.03

- '

W Source:

The fiesouroes of Tennessee, April 1914, Yol. 4, No. 2,
Page 89.

Production. Based on the production of bauxite in the United

States, 1921 to 1950, four states, Arkansas, Georgia, Alabama and

Tennessee contain the principal deposits. Arkansas produced much

more than the total of the other three states. Table 53. There

are a number of the metallic minerals that rank higher in the

value of the production than biauxite, yet it is important, ^'he

value of the United States production in 1929 was over two million

dollars and in 1930 about two million dollars.

(Ij The Kesources of Tennessee, Op. Cit. Voi 4, ̂ o. 2, Page 87.
(2) Mineral Resources of the United States, Op. Cit. 1930 Summaryi
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Table 53*

■•- '•• 'i , • jp—■■(i',.>:A3'- }

-

Bauxite Produced In the United States, 1981-1930.

Tear Georgia, Alabama, Arkansas Total
and TennejBsee

Long tons Value Long tons Value LOng tons

1921 14,700 1184,400 124,850 1755,400 139,550 889,800
1922 42,810 329,440 266,790 1,682,890 309,600 2,012,330
1923 28,810 176,030 493,880 2,980,580 522,690 3,156,610
1924 19,940 156,990 327,630 1,981,000 347,570 2,137,990
1925 20,220 109,800 296,320 1,878,450 316,540 1;988,250
1926 20,680 116,650 371,570 2,298,550 392,250 2,415,200
1927 17,110 95,920 303,830 1,892,860 320,940 1,988,780
1928 '14,190 80,668 361,236 2,193,230 375,426 2,273,898
1929 14,723 84,480 351,054 2,181,158 365,777 2,265,638
1930 15,339 104,908 315,273 1,823,389 330,612 1,928,297

Source:
Summary, Mineral Reaouroee of the United St-tea, 1930.

Bauxite has been mined in Tennessee near Chattanooga, in Hamil

ton County, and near Elisabethton, in Carter County. Deposits hare
been reported near hixon, in Hamilton County, Since bauxite is hard
to recognize, even by a geologist, there may be other deposits in
East Tennessee. No production of bauxite has been reported in
Tennessee since 1928, when the production was 460 long tons. (2)

The mine near Chattanooga opened in 1906 and was in operation

in 1925* ^he one near Elisabethton opendd in 1906 but was not operat

ing in 1925. None of the bauxite mined in Tennessee was used for
making aluminum but was used for making alum, refractory brick and
abrasives.

(1) Case, Earl C, Op. Cit. \ ^ .n,(2) Mineral Resources of the U. a. Op. Cit. 1929, (Summary) Page AlU.
(3) Case, Earl C, Op. Cit.

■'•T
.
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There has been a rapid growth in the United States of the

prodnotion and consumption of aluminum, most of which is made from

bauxite. In 1883 the production was 83 poundsj in 1912 it was

65,607,000 pounds; and in 1930 it had increased to 229,035,000

pounds. (1)

Gold

Cteld in the native state is yellow, heavy, soft and malleable,

and is ustially alloyed with silver* ^t is used pri cipally in
(2)

making coins and jewelry. It is also used in dentistry and medical.

The only known deposits of gold in len essee are in the

southeastern part of the state, in Blount and Monroe Counties.

The richest deposits have been found in the Colser Creek Valley

in the southeastern part of Monroe County. ®old has also been

reported in Blount County, east of Montvale Springs and back of

the Chilhowee Mountains. All of these localities are practically

in a straight line north 4° Ba«t. The length of this belt is about

50 miles long, '^'his does not include Uuoktown where some gold is
(s)

recovered from the copper ore.

Gold is a very valuable mineral, but the value of the gold

mined in the United States each year is smaller than that of

several of the other metallic minerals. I'he value of all of the

metallic minerals mined in the United Sta sea in 1930 was over 982

million dollars irtxile the value of the gold mined was only 47

million dollars, 'the value of aluminum was over 50 million dollars,

JT) Bftgnnrnaa of Tennessee. Op. Cit. Yol 4, Ko. 2; and Mineral Re-
sources of ^he United States Op. Cit. 1930 Summary.
(2) Ihe Mineral Resources of Tennessee, Op. Cit. Vol. 3, No, 4,
page 200.
(3) The Resources of Tennessee, Op, Cit. Vol. 1, Ho. 3.
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ooppor orer 181 million dollars and pig iron oTer 512 million

dollars. Th« United States howerer, ranked seoond among the

countries of the world in 1929, 1924 and 1914 in the production

of gold, as shown in Table 54. Out of the #261,716,000 produoed

in 1929 Africa produoed #235,346,900 which is approximately 90

per oent of the world production.

In 1929 Tennessee ranked fourteenth among the states of the

United States in the production of gold, (Table 55), Altho

Tennessee's production of 653 flwe ounces worth #13,500 looks very

small compared with California's produetion of 409,020 fixe ounces

worth #8,455,200, Tennessee produoed more than any of its neighbor^

ing states. During the period 1831 to 1854 the greatest value of

gold produced in any one year in Tennessee was #7,101 in 1848,

The year of the second highest value during this period was 1833

when the value was #7000,(Table 66),

That there were gold deposits in the southeastern part of

Tennessee appears to have been known by the Indians, It was

first discovered by white man in 1827, The first gold sent froa

Tennessee to a mint was #1000 worth sent to Philadelphia in 1831,

The value of the gold mined from 1831 to 1854 is given in Table 56.

It has been reported that the most aotive work did not begin until

1866 to 1860.(2)

(1) Mineral Resources of the United States, 1930, Summary,
(2) The Resources of Tennessee, Op. Cit. Vol, 1, No, 3*

f
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Table 54.

; ,. 'f^' %jS
* •■: . >-S5"!
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Talue of borld Production of Gold by Principal Producing
Countries, 1929, 1924, 1914

Country 1929 1924 1914

Africa $235,346,900 ♦219,579,700 1217,639,599
U. S. (2) 42,514,300 50,570,300(2) 99,714,800 (2)
Canada 39,861,700 31,532,400 18,936,971
Russia 20,671,800 19,805,100 28,586,392 (s)
Mexico 13,475,400 16,480,100 6,559,275
Australasia 12,096,400 16,536,800 49,397,797
India, British 7,521,800 8,193,200 11,522,457
Japan 6,905,600 5,054,300 5,385,917
Philippine Is. 3,320,400 1,651,500 1,320,900
Chosen 2,928,500 2,772,700 3,739,477
Peru 2,524,800 2,459,000 1,109,891
Netherland 2,230,500 214,000 449,054
Brazil 2,219,800 2,990,700 2,424,515
Aimania 1,470,800 871,300 T
Ecuador 1,391,800 800,000 545,674
France 1,116,500 409,400 1,400,000
Cent.Arierioa 1,100,000 1,800,000 2,970,271
Colom"' la 1,000,000 2,000,000 5,453,148
China 1,033,600 2,218,000 2,804,692
All others (1)

Total 1261,715,000 ♦239,484,700 ♦470,466,214

,'„4'

(1)

(2)
(3)

Argentina, Bolivia, ^^ile, British Guina, ^'rench Quina, Nether-
land Ouina, Veneiuela, Czechoslovakia, Germany, Great Britain,
Greece, Italy, Spain, Sweden, Yugoslavia Federated l&ilay
States, Ido-china, Sarawok, Taiwan, Turkey.

Philippine Islands excluded.
Russia and Finland.

''rf
"t

r

Source:
1929 and 1924: Gold and Silver in 1929 (general report)
1914: Mineral Besouroes, 1915—Part I.

■ W.-w.-* 'T'j. '■ '•
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Table 55,

i L. . r •

Value and Production of Odd by Statea, 1929

State Number fire Value (1)
ounces

California 409,020 8,455,200
South Dakota 312,328 6,456,400
Gtah 237,221 4,903,800
Colorado 220,285 4,553,700
Arizona 211,108 4,364,000
Nevada 158,941 3,285,600
Montana 55,854 1,154,600
Now Mexico 33,026 682,700
Idaho 19,597 405,100
Oregon 17,657 365,000
Washington 3,972 82,100
Texas 1,263 26,100
Pennsylvania 745 15,400
Tennessee * 653 13,500
North Carolina 174 3,600
Georgia 58 1,200
Vl^oming 48 1,000
Alabama 10 200

Total 1,681,960 34,769,200

Value and Produets of Gold by Possessions, 1929

Alaska 374,669 7,745,100
Philippine Is, 151,757 3,137,100

Total 526,426 10,882,200

Total for stfites 2,208,386 ♦45,651,400
and possessions

(l) Gold Talued at 120.67 - a fine ounee.

Couroet Gold and Silver in 1929 (general Report) U# G, Buraau of
Mines p* !•
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Table 56

Talue of ®old Produced in Tennessee

Tears Value Years Value Years Value

1831 11,000 1839 f 300 1847 12,511

1632 1,000 1840 104 1848 7,161

1833 7,000 1841 1,212 1849 6,180

1834 3,000 1842 1850 1,507

1835 100 1843 2,788 1851 2,377

1836 300 1844 2,240 1852 750

1837 1,500 1845 3,202 1853 149

1838 1846 2,642 1854

Total 146,023

Souroet
Killebrew, J. B.,Introduction to ResouBces of Tennessee,

p, 266.

■'V'!
silver

W.'w
i- ' • ••

Pure silver is a white lustrous metal that takes a good

polish and is the besi known conductor of heat and electricity.
It is found alloyed with gold, copper, and bismuth. Silver is
used in making coins, tableware, jewelry. It is also used as
an alloy with gold and copper, and in medicine and photography.

The United States in 1929 and 1924 ranked second among the
countries in the production of silver. (Table 67). Mexioo ranks
highest, with Canada third.

Tennessee ranked eleventh in the United States in 1929, with
a total production of 96,146 fine ounces valued at ^51,246. Table 58.

(1) The Resources of Tennessee, Op, Cit. Vol. 3, ^'O. 4.

yy ■
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The production giren ahore Is a by-product of the copper ore from

the ooppe r mines at Copper Hill and Ducktown*

Table 57.

Production of Silver te Pine Ounces by Principal Producing
Countries, 1929 and 1924.

States

Uexlco

u. s. (1)
Canada

Peru

Australasia

Burma

Germany
Japan
BollTla

Oen. America
Spain
East Indies,
Netherland

Chile

Transvaal, Cape
Colony, ̂ latal

All others (2)

1929
(Troy ounces)

108,700,400
61,233,300
23,143,300
21,495,200
10,434,000
7,273,300
5,512,800
5,144,900
4,816,200
2,796,900
2,659,200

1,967,900
1,436,700

1,031,800

239,484,700261,715,000Total

1924

91,486,100
65,366,800
19,736,300
18,717,100
10,769,900
5,284,200
3,753,000
3,542,300
4,857,600
2,686,200
2,880,000

2,083,300
3,357,700

1,396,900

(1)
(2)

Philippine Islands excluded.
Argentian, Braiil, ColcmbiaV Ecuador, Gulna ( S. A.),
Venesuela, Austria, Oaechoslovakia, Prance, Great Britain,
Greece, Italy, horii'ay. Bland, %mar.ia, Pusaia, Sweden,
Yugoslavia, China, Chosen, India (British), Indo-China,
Philippine Islands, Taiwan, Turkey, Algena, nechuanalard,
Belgia Congo, East Africa (Portuguese), Phodesia, Tanganyika.

(3) Bolivia and Chile reported together.

Source; Gold and Silver in 1929 (general report)-1929 and 1924.
1914-World Almanac, 1916, p. 328.

• # • • 1 "
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Tabl« 58.

Value sind Production of Silver by States^ 1929.

State Number Fine Ounces Value (l)

Utah 17,844,657 $9,511,202
Montana 12,613,580 6,723,038
Idaho 9,533,327 5,081,263
Ari?:ona 7,840,321 4,178,891
Nevada 4,746,750 2,530,018
Colorado 4,415,838 2,353,642
California 1,194,651 636,749

New Mexico 1,060,494 566,243
Texas 1,042,273 555,531
Missouri 146,638 78,158

Trnnessee * 96,146 51,246

S. Dakota 84,465 45,020

Washington 51,639 27,524

Oregon 37,840 20,169

Michigan 17,899 9,540

H. Carolina 14,414 7,683

Pennsylvania 5,616 2,993

Illinois 4,146 2, 210

Vermont 3,633 1,936
7
A

Georgia 13

Wvomine 8 ♦

Total 60,754,348 32,382,067

Value ard ̂ reduction of Silver by ̂ osaeBsions, 1929

Alaska

Philppine Islands
478,973
94,547

255,293
50,394

Total 573,620 305,687

,

Total for states
and nossessions

61,327,868

a4. R"* » t'lnf? Qiines.

32,687,754

Averaffo New lork

prioe of bar silver.
Source: , .

Gold and Silver in 1929 (general report), P. 1.

This is only about 0.15 per oent of both the U, 8. production

and value, ^ractioally all of the gold is produced in the Western

States—principally in Utah, Montana, Idaho, Arizona, Nevada and
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Colorado* Tennessoe, Georgia and North Carolina are the only

producing eouthern states east of the Mississippi River* Tenressee

produces 7 times as much as Georgia and North Carolina combined.

OsiBent

"Por struotural usesi cement is any mijrture that will
set, or harden* ^he chief ingredient of most of these mix
tures is lime, and, hence, the term mpplled to these,——
calcareous cements. Contrasted with these are certain mix
tures, whose setting properties are due to the formation of
oxychlorides, and hence called oxychloride cements. These
are of limited use structurally," (l)

Cements are divided into two classes, known as simple cements

and complex cements* The simple cements are those iriiioh on harden

ing reassume the chemical composition of the materials from which

they were made, and the complex cements are those in which the

set cement differs in chemical character from the raw materials

or mixture from which it is made. The classification of eements

is given in Table 59, The silicate cements are characterized by

the property to set when mixed with water, or even under water*

This is the reason for thsir being called hydraulic cements* The

complex silicate or hydi*aulio cements commonly known as Portland

cements are used more than the other classes. The essential

elements of the Portland cements are, lime, silica, and alumina*

A little alumina is always replaced by iron oxide and some lime by

magnesia.

(l) Resources of Tennessee, Op* Cit, Vol* 1, No, 2, Page 58,

j ■, ' ' i'.
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Table 59. -■: "k-' . ■ /k^vV' ■

■ :'■ •■
VI.. '

: ■ '■ /C :.
Classlfieatlen of Cements

"I. Simple Cements.

1. Hydrate cements or plasters. DeriTOd frffln gypsum by
driving off the water contained in the rooks. Setting
properties due to reabsorption of eater.

Plaster of Paris,
Cement plasters,
Hard-finish plasters.
Dead-burnt plasters.

2« Carbonate cements or limes. Derived frwa limectone or
magnesite by driving off the CO-. Setting properties
due to reabsorption of oarbon-dioxide.

Hifh-oalcium limes
Magnesium limes
Magnesia

II. Comples Cements.

1« Silioate oements. Setting properties due to formation
of silicates during the process of meuiufaeturing or
use. Enoim as Hydraulic Cements.

Hydraulie lime.
Natural cements,
Poszolana oements

2'. Oxyohloride cements. Setting properties due to forma-
tion of oxyohlorides.

Sorel-stone, etc." (l)

"Good cement is supposed to have from 58 to 67 per eent
lime; 19 to 25 per cent of silioa; 5 to 10 per eent of
alumina; usually less than 5 per oent iron oxide; and not to
exoeed 4 per oent of magnesia." (2)

There are Sl number of oombinations of the raw materials that

may be used to make oement*

"l. Argillaceous hard limestone (oement rook) and pure
limestone.

2. Pure hard limestone and clay ( or shale).
3. Soft (chalky) limestone and olay (or shale).
4. Marl and clay ( or shale).
&. Alkali waste and olay.
6. Slag and pure limestone." (5)

(1) Resources of Tennessee, State Geologioal Survey, Vol. 1, No. 2,
Page 59.

(2) Resources of Tennessee, Op. Cit. Vol. 1, No. 2, Page 61.
(3) Resources of Tennessee, Op. Cit. Vol. 1, No. 2, Page 63.
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In locating oement plants the probleme are te find two Icinde

of deposits, limestone and clay or shale of the right composition,

near together, and also near coal and adequate transportation,

Tennessee has praotioally an unlimited supply of limestone and

elay, and also a good supply of coal and fairly adequate trans

portation.

The Holston marble which is almost pure calciujm carbonate

is excellent for making Portland cement. Near Knoxyille, north

and south, are suitable materials for making this product. There

are sereral locations along the eastern part of the Cumberland

Escarpment where the materials used in cement occur and coal is

found. Some of those locations are Cumberland Gap, Lafollette,

Coal Creek, Olirer Springs, Harriman, Rockwood and Chattanooga,

There is also good material for cement mmufacture along the

LouisTille and Nashville railroad between Clarksville and Paris,

^he value of the oement produced in the United States in

1930 was fifth as compared iiith the value of other minerals.

The four minerals having a greater value than cement were iron,

coal, natural gas and petroleum. In Tennessee in 1930, oement
, (2)

ranked third in value—only coal and stone having a greater value.

Of the thirty-five states producing cement Tennessee ranked

twelfth in the amount* produced in 1929 and 1930 (Table 60), The

number of barrels produced in 1929 was 4,4 million and in 1930,

3,8 million, The value of the shipments in 1929 were over 5,5

million dollars in and 1930 over 5,3 million dollars.

i; Resources of Tennessee, Op, Git, Vol, 2.
2) Mineral Resources of the "nited States, Op, Cit, 1930,

(Summary) Page 115A,
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Tabl« 60*

Portland Oomont Produood and Taluo of j 1929 and 1930, by ftates*

Active

Plaiits Production Value of Shipments
State '1929 193C Barrels 1n Millions 1929 19i0

1929 1930 Value Value

Pa. 27 27 39,354 37,844 ♦55,601 ♦52,712
Mich, 14 14 13,749 11,511 18,917 14,897

N, T. 10 10 10,761 10,373 15,598 15,381
Calif, 12 12 13,092 10,124 22,806 15,241

Ohio 10 10 9,427 8,532 13,428 11,956

111. 4 4 8,243 7,935 11,135 10,519
^isscuri 5 5 8,113 7,809 11,558 11,471

Iowa 6 6 6,373 7,088 9,781 10,048
Texas 9 9 7,374 6,782 11,806 10,782
Kansas 7 7 6,740 ' 6,012 10,041 8,254
Alatama 6 6 5,006 4,821 5,911 5,830

Tenn. 6 6 4,442 3,875 5,576 6,316

All others 47 47 37,971 38,393 59,997 56,312

(1)

Total 163 163 170,646, 1 161,197 252,154 228,720

(1) Arkanaas, Colorado, Florida, Ooorgia, Idaho, Indiana, Kentucky,
Louiciana, Maine, Marylmd, Minnesota, Montana, Febraska, Few Jersey,
Oklahoma, "^regon. South Dakota, ̂ tnh, Virginia, i^'ashington, V/est
Virginia, Wisconsin and

Sourcet
Mineral Resouroes of the U# 1930, Op, Git, Summary, p. A29,

Cement was prodviced in six counties in 1930, ^hese were,

Knox, at KnoxriHe, Marion, at Richard City, Hsmilton, at Chattanooga,

Daridson, at HashTille, Franklin,at Cowan, and Sullivan, at Kingsport.

Table 61. In 1925 cement plants were in operation at each of these

places except Knoxvillst^^)

(l) Resouroes in Tennessee, Vol. 1, No. 2.
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Table 61.

Production and Value ol' Cement by Counties, 1980

County
Production Value

%of- 3 ir. Ave. 3 Yr. Ave.
total Barrels 1930 1928-1930 1930 1928-1930
1930

Knox 21.6 852,306 677,296 31,303,675 1 901,403
Marion 21.5 835,623 1,104,490 681,418 712,360
Hamilton 17.7 688,755 761,197 964,011 1,032,047
Davidson 14.3 556,131 727,044 406,503 722,436
Franklin 12.8 497,016 487,729 747,015 668,031
Sullivan 11.7 454,480 587,777 433,741 472,802

Tennessee 100.0 3,884,311 4,345,532 4,536,363 4,509,079
4,519,441(1 5,606,997 (1)

(1) ATerage for 5 years, 1926-30.

Knox County ranked first in 1930 with 852,306 barrels, or 21.9

per eent of the staters production. The lowest was Sullivan County

with 454,480 barrels, or 11.7 per cent of the total. (Table 61).

Portland eeraeat was first mde by a brick layer, Joseph Aspin,

of Leeds#England in 1824. ^e made it by burning and grinding to

gether a mixture of clay and limestone. He called it Portland be

cause the limestone resembled the Oolite limestone near Portland,

Bigland. It was first made in the United States by the Coplay

Cement Company of Coplay, Pennsylvania in 1875. This cement was

first used in the Eades jetties along the Mississippi River. The

Drexel Building in Philadelphia is the first "skyscraper" in which

American Portland Cement was used.(I)

(l) State Geological Survey, The ^^souroes of Tennessee, Vol. 1, No. 2,
Op. Cit.
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V clay and Clay Produota

"Clay is a term applied to thoae earthy materials occurring
in nature whose prominent property is that of plasticity when
wet and that of a hardened mass when dry. Clays are composed
of many different minerals in a fine state of dirisionf of which
kaolinite is the most characteristic." (1)

The tera clay then cowers a large ntmb* r of different grades

cr classes of material. It« as emnmonly used, applies to all grades

from soil to the rarest and purest clays used in making china ware.

This fact makes it difficult to get comparable data on the produc

tion of clay and clay products.

The purest clays are used to make china ware, "porcelain, eleo-

trio porcelain ware and electrical insulators, sanitary and enamel

ware, and for Mking pots in which optical glass is melted. Some

other grades of clay are used in making earthenware, stoneware and

crockery. Lower grade clays are used in making building briok,

drain tile and terra ootta, A better grade of clay is ueed in mak

ing fire briok,

Clay is one of the in^ortant non^etallic minerals in the

United States. In 1929 clay products rmiked fourth in ralue

among the non-metallio minerals and winked fifth in ralue among

all minerals. In Tennessee clay products rank: fourth, in ralue,

following coal, stone, and cement.

Some form of clay, that can be used oommeroially, is found

in praotioally erery state in the United States. In 1929 the
leading states in the production of brick and tile, with a ralue

(1) Tennessee Dirision of Mines, Mineral Resources of Tennessee 1950,
Page 115.

(2) Ibid. ^ i , ir, .
(3) State Geology Surrey, The Resources of Temessee, Vol. 5, wo. *.
(4) U. S, Bureau of T-lnes, Mineral Resources of the United States

(Summary) 1930.
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of ton million dollaro or inp|!e, wort California, Illinois,

Indiana, Missouri, Now Jersey, Now Yorlf, Ohio and Pennsylvania,

as shown in Tablo 62. Tonnossee ranked 17th, with a value of

12,732,166. ^e states producing the greatest amount of

pottery, with a value of five or more million dollars, were

Illinois, Jlew Jersey, New York, Ohio, Pennsylvania and West

Virginia* In this Tennessee ranks 20th with a value of 096^,671.

Clay suitable for making briok and tile is found in praoti-

oally every county in Tennessee. Clay that is well adopted to

making building briok is found along the Cumberland azid Tennessee

Rivers. Pottery is made from clay in Davidson, Senry and Oniooi

Counties. The finer grades of elay are found in West Tennessee,

principally in H«nry, Carroll and woakley Counties. (Table 63).

The 1930 production was 52,106 short tons and the five

year average from 1926 to 1930 was 90,407 short tons. T^e 1930

value was 0325,831 and the five year average 0464,722. (Table 63.)•

Table 63.

^'roduotion and Value of ^lay Produced in 1980 by Counties

County
Production Value

% of total
1930

Short
tons

5 Yr. Av€
1926-193C

e

1930
6 Yr. Ave.
1926-1930

Henry-VJarroll
Henry-Weakley
Carroll

Tennessee

80.5
19.4
0,1

100.0

41,925 '
10,134

46
62,105

u;
(1)
(1)

90,407

1280,588
45,106

137
0326,831

(i;

(1)
464,722

(l) ®o"t averaged because of distribution between counties,

Source'
Tennessee Division of Mines, Mineral Resources of Tennessee,

1930, Page 118.

^ ■ i*. Vk ^ ..^1. . .f
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Lima ii a compound of oaloium and oxygen produced by heating

eome form of calcium carbonate or nitrate, Ae lime ia a Tory aotire

base, it is never found free in nature, Ihe forms of calcium oar-,

bonate most used in the manufacture of lime are limestone, marble,

and sea shells, '^he caloium oxide, that is formed after burning

is referred to as quick lime, burned lime and dehydrated lime. If

quick lime oomes in contact with water or is exposed for some time

to tl» moisture of the air the hydroxide (Oa (0H)2) or slake lime

is formed. (^)

The three important uses of lire are, agricultural, building

and ehemical. Lime is used for mortar and for making sand-lime

bricks. There are a number of chemical uses some of which are,

in manufactur-ing alcohol, alkali works, bleaching powder and

liquid, coke and gas manufacture, insecticides, sugar refineries,

and water purification.(2)
Limestone and the other materials from ̂ 'ihioh lime ean be

made are found over a large part of the United St tes. Thirty

nine states are reported as having one or more lime plants in

operation in 1929, i^ost of the leading states are in the eastern
half of the United States. (Table 64). "Limestone is the most

(3)
common rock of the Bast Tennessee Valley and Middle Tennessee.

This gives Tennessee an almost unlimited supply of lime material.

V-

X

(1) New International Encyclopaedia. ^ - ,q«q
'2) Mineral Resources of the United f '■3) Resources of Tennessee, Vol. 3, ^"0, 4, Page Zii.1
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i Ike faet that the value of the lime produced in the United

States in 1930 eae almost 25 million dollars, shows that lime is

not an unimportant mineral. However, there were several non-

metallie minerals with a value of the 1930 produetion greater

than, and some of them several times as great as, lime* These

minerals were coke, coal, cement, natural gas, natural gasoline,

petrolem, salt, stone and sulphur.

Lime production in Tennessee as compared with other minerals

ranks higher than it does in the United States, It is one of the

ten leading adneral products. In 1930 the value of the lime

produced was over a million dollars while the value of all minerals

was approximately 40.7 million dollars.

In 1929 Tennessee ranked sixth among the states of the United

States in the amount of lime sold by nreducers with a total of

172,938 short tons and a value of 11,036,405. ^he five states

that produced more lime than Tennessee were Ohio, Pennsylvania,

Missouri, West Virginia and Alabama which ranked in the order

named. (Table 64). Tennessee had 10 plants in operation while

Ohio, the leading state had 27 and Pennsylvania reported 116,

which was the largest number reported by ary state.

Of the five counties reporting lime burned in 1930, Prank*

lin produced more than the other four combined. These four

were Coffee, Knox, Cumberland and Dickson,(Table 65). The total

amount of lime burned in these five counties in 1950 was 72,165

s short tons. This does not oompHre so well with the 1929 state

total of 172,936 short tons, of lime sold as given in Table 64.

(1) Mineral Resources of the United States, 1930 Summary ,
Page A115 (Op. Cit.)
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Table 65.

Quantity and Value of Lime Burned by Countiee, 1930

Quantity Burned Value
Oounty % of tota Short 5 Yr. ve. 5 Xr. Ave.

1930 tons 1926-1930 1930 1926-1930

Franklin 62.5 45,174 SS,854 1^12,00( 8436,269
Coffee 12.5 9,000 8,701 68,24£ 63,741
Knox 11.9 8,591 19,373 49,795 108,565
Cumber, 6.9 5,000 2,000 (2; 25,00C 11,000(2)
Dickson 6.1 4,400 8,351 (3; 22,00(1 56,391(3)
Houston 0 0 1,449 (1; 11,000(1)

Term. 100.0 72,165 95,228 477,04C 687,066

(l) One year diTided by 5 (2) Two years dirided by 5.
(3) Four yeare divided by 5.

Sourcet
Mineral Resouroes of Tennessee, Op. Cit. 1930, Page 127,

i- • ' y.

These data however are probably not comparable as the county

totals are for "lime burned* and the state totals given in

table 64 are for "lime sold by producers," Also table 65 may not

include all of the lime burned in Tennessee in 1930.

The average production and value for the five year period

1926-1930 was larger than for the year 1930.

Barite.

Charaoteristios and Uses. Barite, or barytes, sometimes

referred to as heavy spar, is a^^iphate of barium, '^'t is a

white opaque to translucent crystalline mineral, about as hard

as oaloite, four and one-half times as heavy as water, and inert

when treated with aoid.

'it;--
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Baryteg Is used In the adulteration of white lead in manu

facturing paint. The baryteg makes the paint more opaque and

less subject to damage from eulphurio wapors. "It is also used

▼ery extensively in the refining of sugar, enameling iron, oil

cloth, wall paper, oeraent, and many others,"

Occurrence, There are probably deposits of barite In the

United States that are not being mined, but the principal pro

ducing states, from 1926 to 1930, were Missouri, Oeorgia, Tennessee,

California, Virginia and Nevada, fable 86» )Barite deposits occur

in the limestone area of East and Middle Tennessee, but it is

workable in only a few places, ^t has been mined in Greene,

Bradley, Washington, Loudon, KcMinn, Monroe, rmd Jefferson Counties.

Barite deposits of commercial importanoe may be founH as

bedded and fieeure veins, as irregular bodies in replacement of

beds of limestone, add as lumps and masses overlying residual

elays, derived fr^ the decay of dolmitio limestone. In the

Sweetwater area it oocure as bedded veins or shattered zones in

the Knox Dolcsnite and as lumps and masses overlying the residual.

Clays, ■'•he unaltered veins are not worked because of the

difficulty in separating the ore from the limeatone. ^he total

produotion in the sta'te is from the residual clays,

Production. Compared with the value of other minerale pro

duced in the United States barite is of minor importance. The

value of the total production in 1930 was only a little over one

and one-half million dollars. In Tennessee barite ranks higher

in value of prc^vction as compared ■with other minerals than it

(1) Mineral Resources of Tennessee, Op. Cit, 1930, Page 108, and
State Geological Survey, TEe Resources of Tennessee Vol.
3, No, Vol. 8, No, 8,

(2) The Resources of Tenressce, Vol. 8, ^''o, 1.
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Crud* ®arlt« Sold or Utod by ̂ roduooro, by StRtoo, 1950, and
Averrige 1925-1930

I*roduetlon in

State short tons Value

1930 Are. 1926-50 1980 Awe. 1926-30

itlssouri 132,640 12fl,3lS 938,812 696,472
Georgia 41,746 83,256 230,769 486,730
Salif. 19,517 17,485 114,310 93,294
Tenn. 17,006 20,971 111,981 146,084
Virginia 10,250 10,250 73,188 73,168
Kevada 2,647 1,733 19,457 12,921
Other Sts.(l) 11,126 14,388 49,674 90,587

Total 234,932 252,171 1,638,171 1,696,717

Sourcoi

Summry Mineral Resourooa ot the ®nlted Statoe, 1930.

doeo in the United StRtea, but it is not one of the moat important

minerals, (Table 66).

For the fiTe year period, 1926«19S0, Tennesaee ranked t ird in

the amount and ralue of barite produced. (Table 66.) Missouri and

Qeorgla were the two leading states. Tennessee was fourth in 1930

produoing 17,006 tons of the United States total of 234,932 tons, or

about 7 per oent.^^^ In 1916 Tennessee produoed 25,074 tons or

about 28 per cent of the United St-tes prodootion of 108,647 tons.(2)
Tennessee's total produotion was mined in Monroe OcAmty in

1930. In 1927 both Monroe and Louden Counties reported produotion.

^ 1926 only Monroe County was reported as producing. In 1874

(1) The Mineral Peaovrces of Tennessee, Op. Pit. 1950, Page 108.
(2) llie )lesouroes of Tennessee, Op. Clt. Vol. 8, Ko. 1.



188.
-K '-.'■ . •

V ''^'' - •■"• ■ '-. •■■ ■

shipmentB were reported from the following placesi

Fullens-Qreene County 455,363 pounds

QreenTille-Qreene County 125,498 pounds

Midway 184,847 pounds

Morristonn 197,835 pounds

Pyrite.

Pyrite or "fool^s gold," which is a sulphide of iron (FSg),

is a hard, brittle, brass-colored mineral. It is soraotimes found

in the form of beautiful cubic crystals.

Pyrite is used in the manvifacture of sulphuric acid whioh

is used mainly, with phosphate rook, to manufacture acid phosphate

for fertiliser.

Pyrite is one of the common minerals, but it is rarely found

in sufficient quantities to be of value. It is usually found in

small crystals scattered thru the rocks, Most of the sulphuric

acid manufactured in '•Tennessee is made as a by-product of copper

ores, one of nhich contains pyrite.

In 1930 the total production of sulphuric acid in Tennessee
(g)

was 604,260 short tons, and the total value was 13,203,687.

The total United States production, for the same year, from copper

and sine smelters was only 1,188,316 short tons and the total

value #9,544,283. Tennessee then produced over one third of the
oommereial sulphuric aoid produced in the United States from copper

and sine smelters.

JT) RllleWew, J. Resources of -Tennessee, ——
(2) The Resources of Tennessee, Op. Cit, Vol. 3, No. 4.
(3) Mineral Resources of Tennessee, Op. Cit. 1930, P. 121.
(4) Mineral Resources of the United States, Op. Cit. 1930, Summary,

Page A8.

-
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UisoellaneouB Sand and Stone.

Calclte. Calcite, (CaCOg) when found pure, ie white or color

less, but due to impurities it is found in gray, blaok, pink,

yellow, and purple colors, Caloite is soft enough to be scratched

with a knife, VSihen burned it produces lime and will efferresce

when treated with hydrochloric acid. Some oaloites are known as

cave onyx and marble onyx.

Calcite is used in making ornamental products, soda fountains,

clock frames, paper weights, and as interior finish for fine

buildings.

Deposits of caloite are found in most all pazd;s of Middle

and East Tennessee. It is found in xeins, oaves, and as beds of

marble. The most common occurrenoe of calcite in Tennessee is in

the form of marble.

Polite, This mineral when pure, is a carbonate of lime and

magnesia, but it frequently contains iron and other impurities.

It occurs in crystalline bods—dolomite marble—and noncrystalline

beds—dolomitlc limestone. The uses are practically the same as

the uses for limestone. Too much magnesia in limestone makes it

undesirable to use in the manufacturing of ce^r^ent and lime, but

experments have beon'inade iriiich indioate that ground dolomitlc

limestone, because of the magnesia it contains, is a good fertilise:

for bright tobacco, irtiilo the oaloitio limestone, limestone not

containing magnesia, is not,

(1) St<ate Geological Survey, ^he Resources of Tennessee, Vol.3,Ko. 4.
(2) Winston-Salem, North Carolina, Part 3, Page 32.
(3) The Resources of Tennessee, Tol, 3, Ho, 4,



 

190,

' "I

Ik'

:/W"

-0:

Chert, This !• one of the Imrdest rooks. It cannot he

scratched idth a knife. It is more impure than flint, and is i u, •

usually gray but may be black. The best use for chert is road
building, especially if it is used with crushed limestone.

Chert may be found in deposits many feet thick or in thin lay
ers, and also as scattered fragments in the soil. Large
amounts of it are found in the soils of the Highland Rim.

Slate, Ihis is any rook that has the property of partir^

along parallel planes developed to the extent that it may be
split into thin plaUs with even surfaces. Shale is often mis
taken for slate. The odor of slate varies, but the dark color

is most common.

Slate is used for roofing, mantels, lavatories, flooring,
(i)blackboards, and switch boards,^

The value of the slate produced in the United States in

1950 was almost eight million dol.lars.^ ^ Slate is not being
produced commeroially in Tennessee at the present time, but
it has been reported to occur in coBmeroial quantities in

some of the southeasteni counties.

Shale, This occurs as hardened beds of mud, which are mad©

^ ' up of thin layers. As shale may contain praotioally no sand or
lime, or a large per cent of either or both, there is a gradual
gradation from shale to sandstone or limestone. There is a wide

(1) Stute Geological Survey, The Resources of Temessee Vol 3, No. 4,
(2) Winston Salem. North Carolina, Part J, Page 3-i.
(3) Th. R..our«. of 'op'. Si.,'1930, S^mry.
(4) Mineral Resources of the "nitod States, up,
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Tariatlon of colors, but dark is the most comaion*

Shale that oontains a large per eent of sand makes a good

road dressing, when suitable, it is used in manufacturing cement,

oilcloth, linoleum, and cheap paint. Some shales that contain a

large per cent of carbonaceous matter are distilled and the oil

and residue used for paint. A small amount of black shale in

Middle Tennessee is used for this purpose. At Kingsport, Johnson

City and Bristol, shale is being used, or has been used, to make

brick for building purposes,

"shale is one of the common rocks of the Cumberland
Plateau and less oommon in East Tennessee, A bed of shale
known as the "black shale" occurs around the rim of the
Central Basin."(2)

Lithographic Stone, What is known as lithographic stone is

a porous, ewen textured, fine grained limestone, It must be soft

enough to work with engravers tools, free from veins and hard

parts, and sufficiently free of Joints to P'^rmit its being taken

out in blocks large enough for lithographs as it is "eed in print

ing for making lithographs. It has been reported that this stone

occurs near Algood, in Putnam County, Tennessee.

Silioa. Silica as used by prospeotors does not mean pure

silica, but applies to bodies of white fine-grained sand which

may contain more or less kaolin. This material may be used as

tripolij and if not too fine-grained, for making glass. De-

positi have been reported in different places west of the Central
(4)

Basin, the most imports-nt one being in Hiekman County,^

(1) Tennessee Geological Survey-The Resources of Tennessee, Vol. 3,
No. 4, Page 226.

(2) Case, Earl C. Op. Cit.
(s) The Resources of Tennessee, Op, Cit, Vol. 3, No. 4.
(4) Ibid.

■I-
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Oreenaand* Thia ia a loose, or unconsolidated material, of

greenish color due to glauconite, a ailioate of iron, potash,

and Hater* ^t usually contains some lime and phosphoric aoid*

The potash, lime, and phosphoric acid contained in greenaand, if

in sufficient amounts, makes it Taluahle a* a fertilizer.

There are heds of greensand west of the Tennessee Hwer, in

McNairy, Cheater,and Henderson Counties (1)

Quartz. Quarts, SiOg (81 46<7^, 053.3^), 58 one of the
hardest of minerals*

"It usually ooeura in six sided crystals, some of which
are very beautiful, either from their transparency and
brilliancy, or their color* This varies from colorless
through black, pink, rose, red, purple, or violett ^he
transparent variety is commonly known as "rock crystal",
and the purple and violet are amethyst* Chalcedony, agate,
jasper and flint are varieties of quartz that do not occur
in ohrystala." (2)

"Quarts is ground and used as an abrasive, either as
quarts sand or sandpaper; as an acid flux in smelting and
in the manuftcturo of pottery* The olsar crystals are used
for cheap jewelry and to some extent for spectacle lenses*
Agate, jasper snd chalcedony are polished and used for orna
ments* ■'^he best varieties of amethyst are highly prised for
gems." (3)

Quarts, occurring in ftnall oavaties or veins, is found in

many of ths rocks of Tennessee, It is used in copper ssialting

in ths southssftem part of the stats.

Flint, which is one form of quarts, was quarried in Tennessee

during 1915-1918, from several localities near Irrai City and St.

Joseph. This flint was shipped to large copper companies in Miehi-

(1) The Resources of Tennessee, Op, Cit# Vol. 3, Ho. 4.
(2) fe id. -
(3) Ibid.
U) Ibid.'
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.%an te be used as lining for tube mills in which copper ore was

treated. Flint for this purpose is usually obtained from Belgium,

but during the War the supply from this source was cut off. Al

though the Tennessee flint was only 60 per cent as efficient as

the Belgian flint, it prowed to be a satisf ctory substitute. If

the well established source is ewer again cut off, Tennessee

flint may again be used.

Shipments of the American Flint Company, the principal

shipper, are giwen in Table 67.

Thble 67.

T ■> .

Production and Value of Flint by American Flint 1916-1918
4 . '

Tear Shiimients of Short Tons Value

"ISI'g '
1917
1918

7B4

2,000
1,335

lib,680
40,000
25,034

Source:
St'te Qeological Surrey 1921, Bulletin 26—Mineral Resources

of the Y^avnesboro Aradrangle St te Geology Survey, Bulletin
26, page ISii 1921.

Cobalt

Cobalt ia a hard, white, tough, and somewhat magnetic metal.
It ie much like nickel, ^he two metals are usually found together
in ore containing sulphur and arsenic.

Cobalt is used in chemistry, as pigment for blue paint, and
for coloring glass and porcelain.

Tr'voes of black cobalt oxide hare been found at a number of
points near OentreTille, in Hickman County. Hone of this ore,
howerer, has analysed orer 2 per cent of cob»lt while ore found
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in South Qarolina, and Ultfouri contains 25 per cent and 40 per

oent oobajit respeetirely.
/

i .

Fluorlte

Pluorite, or fluorspar, is translueent to transparent, and

in colors of green, pink, purple, yellow, violet and sky-hlue.

It is one of the most beautiful minerals and is sometimes made

into ornamental objects, but because of its softness it is

rarely cut for gems. It is used as a flux in smelting iron;

and in the manufacture of epaleseent glass, hydrofluoric acid,

and enamel for cooking utensils.

In 1930, 95,849 short tons of fluospar valued at 11,746,643

iras shipped from mines in the United States. The largest per

cent of this was from Illinois and Kentucky, and the other

from Colorado, New Mexico and Nerada. In Tennessee small

amounts of fluorite were shipped from J^mith, Trousdale, and

Wilson Counties, from 1902 to 1906.^'^

Alum

Alum is the name given to a large number of compounds, but

what is commonly known as alum is a sulphate of potash and

aluminum.

Alum is used in tanning, dyeing, hardening, plaster of pari?,

sising paper and as a medicine especially in the practice of

veterinary medicine. The aluminum sulphate is used to clarify

the water supply of cities.

(1) State Geological Survey, The Mineral Eesources of Tennessee,
Vol. 3, Ho. 4.

(2) Winston-Salem, North Carolina, Part 3, Page 32.
(3) The Resources of Tennessee, Op. Git. Tel. 3, No. 4.
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A tourM of alun !• bouxltt* Mua my mad* by

traatief alay with vulphurle aoid« (B|SO^)« Katural aluB la

fau&4 ia Aim Cav* la ii*wi*r Ogtrnty* lit vould b* pr*par*d

froa th* bleok ahal* tahliAi o*oura on tho bordtor of tho Com

tral Baoln.
V

BpoqattOi

or •fom oaltf eoeora is tho wabor of aany wall*

*»4 aprinc* and in «u*h UBdargromd vatar* "batural apam aalb

haa Vnt littla or no uaa oaaapb aa a aonatiiwoiit of aadioinal

watar* th* aupply for oaanaraa it chtaiaod ohiofly aa a by.

product la tha attaufaatbra of aamoa'aalt by owaparatlen.*

TSp»m aalt ia found on tho floor and roobt of raof of naiqr

llaaatona aawaa in fannaaaaa* Aim Caaa In Sarlar County waa

roportad to ocntain oonaldarable fiauliltiaa*^^^

Llgnita

Lignita ia an iapur* fora of eaal^ wbiah aor* ar laaa dio*

ttnotly thova tho ̂ in of tho waod froa whioh it waa dariwad* It

ia brma in aalar* It buma with a aaaky flaaa and baa low haat*

inc pawar* it oontaina a eonaidorablw aacautt of wator wad falls

to pioaaa wbaa awpoaad to tho air*

tniMuaa of ita tandaniQr to asMlBa aad f&U to ploeaa lignito

ia of wary littla ooonania lapartanaa* It aan ba iiaad, howawor,

ta nako produaaro gaa*

UCpiito I# found in ooao of ths olayo of Faot Tmnootos.^*'
(1) iKs Hosoitroaa of f**- otao®' Op»' dlt» Voi* 3« To* 4* : ^
(2) Ibid,
f») Ibid.
U) Ibid, /'

rf V' All
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Tripollf

trippUf in m strlot MtUM, !• n fln«» gi«in»di »ftt«rl»l e<

poMd •f th» iillceous •k«Utort of mlorMttople pl»nt« and anl.

m<at, Itttt t!ui t«r» a< by tht tr«d» m0»n» any fln««grained,

or flint lil», iiat<?rlal tbat can be need fer poliah-

InC and aeeoring. The true trlpoll le ehlte, but o«merelal
tripelt way be white, brewn, yellow, er armm oelored,

Trlpeli la uaed for pellahlnit weed and metal] In manufaatur-

Inf, teourlns aeaps) by JeweXera la oleaalns and poXlahlnf] In

making water flltora] and aa paeklnc material er aafes, ateaw

plpea, 'Jnd atea* bollera»

Tripoli baa been mined In bulllwan Cmn^, and doubtleaa

there are other depoalta within the atate.

Mioa«

Of the aeweral warletlea of wlea, miaoovlto;^ and phlogoplte

are t*-e only onea of any eoononle Iqpertanee* Phlefoplte ia pro-

duoed In Swrth Anerloa only In Canada, aonaeqp»«atly# laiaoowlte la

the only one of Importanoe proAioed In the United Statea# All of
the mieaa are eaally apUt into wery thin aheeta.

The prinolpal uae of anacewlte la for inaulatora In eleetrlo
dynamea, eleetrlo motora, and eleetrlo awltehboarda. H la aloe
uaed to wake tranaparent dJora for storaa and for aafaty lawpa*
Scrap mloa la ground and uaad to giro luator to wall paper, to
make fancy palnta, and la woldod Into alaotrla inaulatora. Flnaly

(l) Thi Baaoureaa of Tontioaaaa, Op. Clt. Vol. 3, Fo. 4.

1,
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ground mloa mixod with oil makes a good lubricant.

The Talue of the sheet mioa produced in the United States in

1930 eas $177,507 and the ralue of the scrap niea eas $109,100,

No mica of oommeroial importanoe is produced in Tennessee, but

deposita of eoomercial importanee may oeeur in the eounties among

-Uie eastern border of the State.

Nitrates

There are three nitrates occurring in naturej potassium

nitrate (KNO^), which is oenaonly known as salt peter or niteri

■odium nitrate, or soda niter (NaXO^}} and ealeium nitrate, or
lime nitrate (CaNjOg* tiH^O).

The nitrates are used principally for fertiliser, but they

are also used in manufaeturing gun powder and nitrio acid. Soda

niter is used in making iodine. Since these nitrate compounds

are soluable in water, they are found in nature only in dry

regions, or dry cares,

"Uany of the limestone eares of Tennessee are reported
to hare produced lime nitrate from which powder was made
during the War of 1812 and the Qiril War, (3)

^ Mineral Bsint

The term "mineral paint" as oosmonly used has a rather broad

meaning. Included in olassifications of mineral paints are,

ooher, metallic paint, shale and slate, mortar colors, and other

pigments whioh inoludes barytes, and soap stone. Ooher is a lew

a! Mineral Resources of the United States, 1930, Summary,
(2) The Beeourecs of Tennessee, Vol, 3, No. 4*
(3) Ibid,
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grade earthy iron ore. It is usually red h«matite, or yellow

limonite.

Hetallio paint which consist chiefly of red and brown oxides

is produced by grinding natural ir(Ki oxide or by roasting natural

iron carbonate,

The United States Bureau of Uines classifies mineral paints

as natural pigments, and zinc and lead pigjaents which are made.

In a large pai>t. direct from ores, and Includes sublimed blue

lead, sublimed white lead, leaded sine oxide, and sine oxide.

The chief deposits of metallic paint materials in the

United States are the beds of Clinton hematite in Tennessee.

New Tork and Ceorgia. the red hematite in northern Michigan and

the gray siderlte in FennsylTanla. There are deposits In

Tennessee suitable for making mineral paint in Bradley. Cheat*

Table SB.ham. Daridson. Hamilton. Monree. and Wayne Counties.

. i'x i -•>: '•

-■ »V/i.

- -r-

Table 68.

Production and Talue of Mineral Faints by Classes.
.929 and 1930

Material
Amount i
short i;

'roduced
fOrs

Value

1929 1930 1929 1930

boiler
Metallic Paint
Other Pigment (in
cluding Barytas
and Soap stone)

425
993

153

227
549

371

17.244
30.386

12.196

4.994
6.578

3,701
Total 1571 1.U7 69,82b 15,273

Shale Slate. Mortar
colors 2.099 1.676 82,10o 42,085

Grand Total S.070 2.823 141.929 57,368
Source:

Mineral Resources of Tennessee. 1930, Tennessee Diwision
of mines.

(1) Mineral Resources of Tennessee. Op. Cit. 1924. 1930.
(2) Tennessee DiTision of Mines, Mineral Resources of Tennessee

1926,1927,

..' /■Jy, y

1- • • -

. aL .7-
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Table 69.

Production and Value of Mineral Painta by Counties 1930

c^- .

Production Value

% of total Short 5 yr. ve 5 yr. ave
1930 tons 1926-1930 1930 1926-1930

1930

namilion 50.8 8S1 4,024 125,530 1104,636
Davidson 49.2 825 (1) 539 16,555 13,777
Cheatham 0.0 0 (2) 340 0 6,440
Tenn, 100.0 1,676 4,903 42,085 124,853

(l) Three years divided by 5. (2) Two years divided by 5.
Source: Annual Report of Tennessee Division of Mines.

Ihile mineral paint is not one of the most is^ortajut minerals

in Tennessee, it is of considerable importance. The value of the

mineral paint produced in 1929 was 1141.929. ^is decreased to

157,358 in 1930, but the quantity produced decreased only from

3070 tons to 2823 tons, (Table 68). In 1930 Hamilton and David

son were the only two counties that reported production (Table 69).

During the five year period, 1926-1930, Hamilton, Davidson and

Cheatham were the producing counties, Hamilton being the largest

producer.

Petroleum.

The largest known gas and petroleum deposits in the Dnlted

States are in Texas, California, Oklahoma. Kansas, Louisiana,

Arkansas, Wyoming, Pennsylvania, Kentucky, Ohio, Illinois, and

Yfest TirginiA as shewn in Map 34 and Table 72. A number of other

states have some known oil and gas deposits.

The prospective oil and gas lands in Temaessee occupy a com-

pnpg^.tively small area north and east of the Nashville dome. This

area covers 3,248 square miles or 8.1 per cent of the area of the
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Table 70.

Sumaary of Classification of Tennessee for oil and gas, Jan, 1» 1929

Classifioation

of land

Area

Sq. mi. Per cent Remarks

Impossible ••••• 41&

UnfaTorable •*,* 36,348

Prospeetire •••* 3,248

Prored 11 '

Total 40,025!^

T7T

90,0

8.1

s

Small irregular belt along extreme
eastern border.

Most of Tennessee except comparatlTe-
ly small area in central north.

Oomparatively small area north and
east of NashTille dome.

Small, isolated patches north and
east of Bashrille dome.

'Less than 0.1 per eent,
*Oil area, 10 square miles; gas area, 1 sqmre mile.
^Water area, 335 square miles.

Arnold , Ralph and Keninitser, W. J, Petroleum in the United States and
Possessions,

■"'K

State, as shown in Table 70, Ihe proTed oil and gas area coTers

only 11 square miles (oil 10 and gas 1), or less than 0.1 per
cent of the total area of the state. The proved areas occur in

small isolated patches north and east of the Hashville dome.

Table 70. This table shows that 90 per cent of the area of

Tennessee is unfavorable for oil and ^s, but that only 1 per

cent of the area is impossible.

In the United States the annual production of petroleum

has a much greater value than any other mineral, metallio or
non-metallic. The value of the 1930 petroleum production was

11,048,400,000, natural gas, 1412,000,000, and natural gasoline
1126,000,000, a total of almost 1,6 billion dollars. The total
value of the metallic mineral products was only 0,98 billion dollars,
the total approximate value of non-metallic mineral products
was 3,8 billion or a grand total (approximate)of 4,8 billion

I
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r'm:

dollars for all mineral products produced in the United States in

1930.

The United States is prodnoing a large pr cent of the world's

supply of petroleum, hawing produoed 67.9 pef eent in 1929 and 63.S

per eent in ̂ 930. (Table 71). Ho other eountry produced as much as

10 per eent* Yenesula with a production of 9.7 per cent, end

Russia, with a production ef 9.5 per oent, were the only other

oountries in 1930 producing as much as four per cent of the world's

supply.

The value of the natural gas and oil produced in Tennessee is

small compared with the value of sane of the other minerals pro*

dueed in the state. The value of the natural gas produced in 1930

was only |10,700 and the value of the petroleum was $30,000, making a

(2)total for both |d0,700.

Tennessee ranked seventeenth among the states of the United

States in the production of crude oil in 1930, but her production

of 19,000 barrels is small compared with that of the three leading

states, Texas, California, and Oklahoma. These states had a pro

duction of over 200 million barrels each. (Table 72). Tennessee

has one refinery of 500 barrels per day capacity, but on January

1, 1931 it was not operating. (Table 73).

Produotion in Tennessee by Countiea. Only four counties, Mor

gan, Clay, Scott and Pickett produoed oil in 1930. The per cent of

the state total produoed by each of these counties was, Morgan 56.4,

(l) Mineral Resources of the United States 1930, Summary, Page A7 and 0*
ia) Mineral Resources of the United States, 1930, Summary, Page A116.
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Table 71.

World's Production of Petroleum, by Countries, 1930 and 1929.
(Plgures in Thoi.isands of Barrels of 42 U. S« Gallon)

1930 (1) 1929

Quantity Percentage Quantity Pereentage
of total of total

TTnited States 898,000 63.3 1,007,323 67.9

Tenesuela 137,675 9.7 137,472 9.3

Russia 135,165 9.5 (2) 99,507 6.7

Persia ;s) 45,420 3.2 (3) 42,145 2.8

Roumania 41,680 3,0 34,689 2.3

Netherlands E« Indie 1 40,150 2.8 38,072 2.6

Uexico 39,530 2.8 44,688 3.0

Colombia 20,346 1.5 20,385 1.4

Peiru 12,458 0.9 13,422 0.9

Trinidad 9,120 0.7 8,716 0.6

Argentina 8,910 0.6 9,391 0.6

India, British 8,280 0.6 8,366 0.6

British Borneo (Sarawak) 5,830 0.4 5,279 0.4

Poland 4,840 0.3 4,988 0.3

Japan and Taiwan 1,950 0.1 2,010 0.1

Egypb ^ 1,910 0.1 1,864 0.1

Sakhalin usaian 1,670 0.1 1,076 0.1

Ecuador 1,559 0,1 1,350 0.1

Canada 1,550 0.1 1,121 0.1

Germany 1,161 0.1 711

Iraq 750 798

Franco 520 497

Czechoslorakla 150 0,1 93 0.2

Italy 63 44

Boliyia 66
34Other Countries 80

Total 1,418,723 100.0 1,484,041 100.0

(1) 1930 figures are subject to slight reTision.
(2) i'roduction for fiaoal year ended September 30) calendar year

1929 production estimated at 103,000,000 barrels; 1928,
87,800,000 barrels.

(3) Net nroduotion; aetual production lees oil returned to structure.

Source I
American Petroleum Institute Petroleum P ots and Pigux^8,P. 7.

Clay 33.1, Scott 9.5, and Piekett 1.0. These counties hold the same

rank for the arerage of the three year period 1928-1930, Table 74,
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Table 72.

Production of Crude Oil in the United Statee by St'tae

State 1930

Texas 289,965
California 228,099
Oklahoma 215,227
Kansas 41,617
Louisiana 23,107
Arkansas 19,663
Wyoming 17,846
Pennsylvania 12,797
Kentucky 7,345
Ohio 6,519
Illinois 5,699
West Virginia 5,092
New York 3,802
Montana 3,139
Colorado 1,657
Indiana 991

Tennessee 19

Others 13,681

1929

296,876 96,868
292,534 103,377
255,004 106,206
42,813 39,005
20,554 35,714
24,917
19,314 16,831
11,820 9,956
7,775 8,738
6,743 7,400
6,319 10,744
5,574 8,249
3,377 906
3,980 340
2,358 111

981 945
19 14

6,365 13

1920

Sources
Petroleuiii Fact# and Figures, The Petroleum Instiiwte, 1931,

Page 110.

The doTelopnient and trend In Tennessee. The historical reriew

of petroleum production is giTen by Arnold and Kemnitzer as follows:
"Crude oil was produced oommeroially in Tennessee in 1860

and continued to be produced through 1907* Frwn 1907 to 1915
inclusive, there was no yield, but since 1916 a small output
has been uninterrupted. Natural gas has been produced oonmer-
dally since 1902. Ho natural-gas gasoline has been produced.

(l) Arnold, Ralph, and Kemnitser, W. J. Op. Cit.
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Th« year of maximum crude-oil output was 1927, with
approximately 60,000 barrels, ttiring 1929, approximately
30,000 barrels of omde oil were produced. During 1927,
the output of natural gas amounted to 9,000 M cubio feet.
In view of the enormous national outputs, the production of
crude oil and natural gas in Tennessee is almost negligible.

Oil and gas have been known to exist in Tennessee since
about 1820. About this time, the first white settlers took
notice of the numerous natural seepages in the northern-
central part of the State, and oil -nd gas are said to have
been encountered in water wells drilled by them. Only pass
ing note was made of the petroleum resources of Tennessee
until after the Civil War. In 1866, several wells were
drilled in Dickson and Overton Counties. A small amount
of oil was produced on Spring Creek in Overton County, but
the Dickson County well did not develop production of camner-
cial consequence.

The Spring Creek field, Overton County, was the first
oil pool to bo developed in Tennessee, For 10 years follow
ing 1866, a mild interest and development took place in that
vicinity, but the remoteness of the district from suitable
markets, the small amount of oil obtained, and the difficul
ties of transportation soon caused interest to lack, and by
1877 development and production were at a standstill.

Between 1877 and the early 1890*s, there was little
activity in developing the oil and gas resources of Tennessee,
Occasionally a well or two was drilled, but interest as a
whole was lacking, and there was no production.

Beginning in 1890 interest revived. Several wells were
drilled about 8 miles north of 7/hite Bluff in Dickson County,
and oil was reported in some of them. In 1892 oil was dis
covered at Spurrier in Pickett County. Considerable develop
ment and exploratory work followed, and, by 1896, some 50
wells had been drilled in northeim-central Tennessee, but
only one was producing. Production was maintained until
1906, when the field at Spurrier went to water and ceased to
produce.

Between 1906 and 1916, little or no Interest was manifest
in oil and gas resources of Tennesse"-, but in the later year
a revival of interest came with the discovery of oil near
Glenmary in ^cott County. The modern development of the oil
and gas industry may be said to date from that discovery.
Since then, although production has been extremely small,
the output has been fairly regular, and though little elaborate
exploratory work has been carried on by the larger companies,
the smaller operators have shown a continued interest in the
State, and persistent effort has been made to uncover new
fields,"
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Table 74.

Production of Crude Oil in Tennessee Counties

Produotion 1930 5 yr. Average
1928.1930% of state

total Barrels

Morgan 56.4 11,844 11,122
Scott 9.5 2,000 2,738
Clay 33.1 6,944 14,892
Piokett 1.0 202 500

Tenn, 100.0 20,990 29,249

Source:

Uineral Resouroes of Tennessee, 1930, 1929, 1928*

•; ■-V'' •

Table 75.

Chronologieal List of Oil and Gas-Field Discoveries in Tennessee,
1866.1928

Tear Field County Tear Field County

1866
1892
1896
1900

Spring Creek
Spurrier
Riverton

♦(Franklin Co.)

TMt# tyOfl rtn1\r n** nT*

Overton
Fentress
Pi ekett
Franklin

n rA na 11 ir

1916
1923
1924

1924
1925
1925

J

OlenmanA
Willow Grove
Tinsleys

Bottott
Bone Camp^
Celina'
Clark

Scott
Clay
Jaokson.
Clay
Forgan
Clay
Clay

Also known as Oneida ^Also known as Peterman Bend.

From 1916 to 1929 the total production in Tennessee was

282,047 barrels of crude oil with a total value of |561,469. Since

1906 a total of 2,023,823 thousand cubic feet of natural gas has

been produced, valued at ♦386,508, (Tsble 76). ^he trend in crude

oil production is upward, but is characterised by wide fluctuations.

The 1930 production was 21,030 barrels as compared with 46,000 in 1928,

. M ■ ■ '.'a*
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Table 78.

Production and Value of Crude Oil and Batural Gas Produced in
Tgnneseee 1860-1929

Production Value

Tear Crude oil natural gas Crude oil Natural gaa
(Barrels)(l) (M. Cu, Ft.)

1860-75 Included in Pennsj'Ivania and N, T, Combinedj crude oil

insignificant; natural insignificant; natural gag none.
1875-89
1889-00

1901

1902 Included in Ky,-crude oil little #300
1905 300

1904 300

1905 1* 500

1906 Ino, in Ky. 2,200 SCO

1907 crude oil 2,200 300

1908 none. 2,200 350

1909 2,200 350

1910 1,200 . 300

1911 1,200 300

1912 1,500 375

1913 2,400 600

1914 1,200 300

1915 0 1,600 400

1916 677 2,000 #1,317 1,150
1917 12,196 10,900 28,448 2,450
1918 8,374 1,826,725 ? 21,704 361,140
1919 15,000 77,000 37,000 5,700
1920 14,000 15,000 50,000 3,000

1921 12,000 11,000 21,000 2,600
1922 9,800 3,000 17,000 333

1923 8,000 4,100 14,000 300

1924 10,000 1,200 18,000 110

192b 24,000 8,500 53,000 800

1926 43,000 11,500 100,000 1,150

1927 60,000 9,000 90,000 800

1928 46,000 m 70,000 -

1929 19,000 25,000 30,000 2,000

Total
386,308Pot, 282,047 2,023,825 651,469

(1) In barrels of 42 U. S. gallons.

Sources- Geological Survey, Dept. of Interior; Bur, of lines, and
Bureau of the Census, Dept. of Conmerce; and the Oil and
Gas JouxTial. Taken from Petroleum in the U, S. and
Possessions by Arnold and Kemnitzer#
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Tabl« 77,

Petroleum Wellg Dereloped in Tenne88ee-«-19l5-.l929

Number New 'Veils drilled Old Wells

Tear Oil Gas Dry Total Producing(l) Abandoned(2

1915 4 1 7 12 4 0

1916 2 0 7 9 2 4

1917 8 3 0 11 4 6

1918 14 3 6 23 6 12

1919 9 0 4 13 8 T

1920 7 0 8 15 10 6

1921 17 1 3 31 13 14

1922 16 1 15 32 15 14

1923 12 1 41 54 17 10

1924 3 6 19 28 17 3

1925 19 4 35 58 24 12

1926 26 1 0 35 60 -10

1927 49 2 16 67 70 39

1928 41 7 18 66 75^ 36*
1929 7 0 1 8 35* 47*

Total 234 30 198 462 199

Pet, 50,6 6,5 42,9 100,0 14,9 85,1

1^]
Producing oil welle on Docernber 31, 1928,

(2) Abondone^i and shut-in wells on December 31.
X Estimated,

From 1915 thru 1929, inolusiTe, a total of 462 new wells were

drilled in Ten essee. Of this total, 198 or 42,9 per cent were

dry, 50 or 6,5 per cent produced gas, and 234 or 50,6 per cent

produced oil. Table 77,

While there hare been considerable Tariations in the number

of wells drilled from year to year the trend has been upward to

1928, when 66 wer>J drilled. In 1929 only 8 were drilled, the

emallost number since 1915,

Of the 296 wells drilled in proved areas, 218 produced oil,

30 produced gas, and only 48 or 16,2 per cent were dry.

v.
c:'. 

<■11
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The wildcat wells ranged in depth fron ICQ feet to 2983

feet with eji average depth of 1195 feet, and an average oost of

$5,680. The proved wells ranged in depth from 62 feet to 1400

feet with an average depth of 886 feet, and an average oost of

$2,870» %e state average oost per well was $3,484 with an

average returm of only $1,995 per well, 1866-1928,

The total investeents in wildcat wells, thru 1928, was

$897,440, in proved area wells $849,520 or a total of $1,746,960,

This gave a total return of $905,777. (Tables 77, 78, 79),

yuture Possibilities. The future possibilities of the pe

troleum Industry has been reviewed by Arnold and Kenmltzer as

followst

"The petroleum resources of TenneBsee were intermittently
exploited from 1860 to 1915, Since 1915, exploitation has been
continuous. The geologic data at hand indicate the original
prospective area to have comprised about 3,395 square miles
or 8.1 per cent of the State, all in northern-central Tennessee.
Up to January 1, 1929, or after 14 years of continuous develop
ment during iidiich time 454 wells were drilled, approximately
11 square miles, or 0.32 per cent of original prospective area,
proved productive - 10.1 square miles or 0.30 per cent pro-i.
ductive of oil, and 0,8 square mile, or 0,02 per cent, pro
ductive of gas.

The petroleum resources are estinated about 30 per cent
developed. The chances for future discoveries of signifioanoe
are, however, poor. A number of small spotted discoveries
will be made with extraordimxry difficulty, but the ultimate
productive area will probably never reach much more than 1 per
cent of the original prospective area. Showings of oil and
gas have been found throughout the whole sequence of Paleozoic
rocks from the Pennsylvanian down to and including the Cambro-
Ordovlcian but adverse regional conditions of diastrcphism to
gether with a paucity of source rocks are believed to preclude
the existanee of important accumulations. The younger rocks
of western Tennessee are believed to offer practically no
chances for future discoveries.

The production of crude oil is so small - less than 50,000
barrels in.1929- as to be entirely insignificant in relation
to national demand. Bfeither future discoveries nor improvements
in present production methods can be expected to greatly im
prove the present situation."

"(T) Arnold, Ralph, and Kemnitser, W. J. Op, Cit.
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Tabla 80.

Baronue Darired frwn the Sale of Cmida-petrolaum Produeta in Tennessee,
1860-1928

ReTenuo deriTad

Pariod 1869-1928
Return per '

wall

drilled (1)
Produot Pariod

Total Par eant

Tear 1928
Total Par cent

Crude oil

Natural gai
Hat* gas
gasoline

Total

1866-192{
1889-1921

$521,469
384,308

0

♦S06,7?7

57.6
42.4

0.0
"TOO"

$70,000
*750

0
vnypm

98.9
1.1

0.0
TOO"

Souroa:
Arnold and Kemnitsar, pp. Cit«

$1,149
846

0
$1,995

1 Total number of walls drilled 1866 to 1928 inclusira, equals 454,
- Newer produeed.
X Estimated

Mineral Water

Mineral waters, in the strict sense, is water that eontains

an appraoialUa amount of mineral matter in solution. In this sense

the water of practically all wells and springs is mineral waterj

but, as the term is usually used, mineral water means water con

taining minerals of medicinal walue*

Jhe principal use of mineral water is for medioinal purposes.

Where the ellmatio and soenie conditions are farorable resorts,

which are used for rest, recreation, and health, hare been es-

ta^lished.

The sales of natural mineral water in the United St-tes in

1923 was 44,430,998 gallons walued at $6,493,177. Since 1923 this
information has not been collected.(2) Tennessee has a large num
ber of mineral springs which are well distributed ower the state.

State Geological Sui^ey, The Resources of Tennessee, Vol. 3, No. 4,
(2) Mineral i^eaources of the United States 1930, Summary.
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Beetnt data on the operation of these springs are not arailable.

In 1911 there were 19 otnnaereial springs in operation as shown

in Table 81. This number had increased to 23 in 1915, but the

amount of water sold had decreased. ho total walue of the water

•old decreased from $72,475 to $39,304, part of which was duo to

the decrease in the price.

The following 22 springs reported sales in Tennessee in 1915. (1)

Bright Sunrise Spring, near Ashland City, Cheatham County.
Bush Bpsom Lithia Springs, Dawidson County, near Nolenswille.
Darnell Well, ClarksviHe, Montgomery County.
Eagle Bluff Springs, Jaoksboro, Campbell County.
Eastbrook Spring, Eastbrook, Franklin County.
Faulkner Springs, near MoMinnrille, Warren County.
Fernwood White Sulphur Spring, near Morristown, Haniblen County.
Oalbraith Epsom Lithia Springs, Mooresburg, Hawkins County.
Hamilton Spring, near Lebanon, hUeon County.
Horn Springs, Horn Springs, Wilson County.
Larkin Spring, Madison, Dayidson County.
Montyale Spring, Maryrille, Rlount County.
Eeubert Spring, Neubert, Knox County.
Paris Wells, Paris, Henry County.
Pioneer Lithia Spring, Hear Nashville, Davidson County.
Rod Boiling Springs, Red Boiling Springs, Macon County.
Rhea Springs, Rhea Springs, Rhoa County.
Riohardsons Lockeland Spring, near Nashville, Davidson County.
Tate Spring, Tate Springs, Orainger County. ♦
Thompson Sprigg, near Nashville, Davidson County,
Willow Brook Spring, Craggie Hope, Cheatham County,
Wright's Epsom-Lithia Spring, Uooresburg, Hawkins County,

Table 81.

.neral water f sold in Ten]fiessee, 1911-15.

Tear OoBsneroia
Springs

Quantity
sold

Talue Average price
per gallon

1911
1912
1913
1914
1915

>19
21
23
23
23

Qalions
1,073,115

796,568
1,088,034

943,502
703,566

$72,475
53,560
64,905
56,741
39,304

Cents
7
7
6
6
6

•' .. .
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Mining Km An Induatry In Tennessee.

ComparlBon with Agrloultura and Manufacturing, Mining is ths

third most important industry in Tennesseo. Manufacturing ranks

first snd agriculture second (Table 82). In the United States

these three industries rank in the same order as they do in Tenn»

essee, but ths ratio of one to the other is not the same. Mining

is relatlrely of less importanee in Tennessee^ as compared with

manufacturing and agriculture than it is in the United States.

The ratio of cash farm income to the Talue of mineral production

in Tennessee is orer 4 to 1 while the United States is a little

less than 2 to 1; and the ratio of gross farm income to the value

of mineral production in Tennessee is 7 to 1 while in the United

States it is Just a little over 2 to 1. (See footnote (a). Table

82), In Tennessee the value of the mineral produetion is 12.6

per eent of the value added by manufacturing, and in the United

States it is 18.5 per cent.

Tennessee oompared with 8 Southern States 1920. Although

Tennessee is not one of the leading mineral producing states of

the United States, it one of the leading states in the South in

this respect.Fire measures of the importanoe of mineral production

of eight Southern states in 1920 are shown in Table 83* Among

these States Tennessee ranked second in the number of interprises.

(l) Similar data were not available for 1930.
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Table 82.

Relatiro Importanee of Agriculture, Manufacturing and Mining
. Q 1 Q90

.^1.

Tennessee United States

Value Added by Manu
facturing (d)

Gross farm income (a)
Cash furm income
Value of Minerals

production (b)

322,898,000
239,356,000
168,681,000

40,719,706

31,843,926,000
11,983,258,000
10,205,467,000

5,887,300,000 (o)

Souroeet . _ ^ ^
Farm income data. State Summaries of Income Eetimates

1929-1930. U. S, Bureau of Ag, Economio, U. S. Depart
ment of .\griculture.

Mineral data- D. S. Mineral Reaouroee, Summary 1950, U. S.
Division of Mines.

Manufacturing data- Bureau of Census on Manufacturing, 1929
Department of Commerce.

(a) Gross farm income—cost income and value of the product con
sumed in the household or the farm where commodities were
produced.

(b) Iron ore taken as basis of iron valuation, and in the ®*®®
of other metals mine production (recoverable content of
metals) is the basis.

(o) Value of shipments rather than of total production,
(d) Value added by manufacturing is total value of product less

cost of material.

and in the number of people employed. In horsepower employed and
in the total value of the minerals produced Tennessee held third
place. In one measure, capital employed Tennessee ranked
fourth. Considering all measures, the 5 leading states in this

(1) Mineral Resources of the United States, Op. Cit. 1930,
(summary).
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Table 83.

Mining in 8 Southern States in 1920.

Number Capital Number of Horsepower Talue
of Employed ' People Em Employed of

Enter ployed Product
prises

Ala* 264 ♦84,000,000 32,500 146,000 ♦59,800,000
Fla. 36 58,000,000 3,300 45,0000 8,900,000
Ga. 74 6,000,000 2,300 13,000 4,000,000
La. 137 82,000,000 5,200 79,000 40,000,000
Miss. «■ - - - m

H. C. 102 2,000,000 1,800 5,000 2,700,000
S. C* 20 3,000,000 900 5,000 1,300,000
Tenn. 203 51,000,000 14,400

■

57,000 23,200,000

Bureau of Ceneus, 1920.

•i '

group are Alabama^ Leuisiana and Tennessee* These three states

hold this same rank in the falue of toe mineral production in

1929, Tennessee ranked 24th in the U. S. in this respect in

1929.

The groTTth of mining in Tennessee. Four factors are used

here to show the growth in mining, ftumber of wage earners, horse*

power used, amount of wages paid, and the walue of the products

mined, Tllhile each of these factors is subject to more or less

serious llinitations, an analysis of their trends should giwe a

fair indication of the growth in mining* The changes in

amount of production of indiridual minerals were shown in coimeotion

(1) Mineral Ilesources of the United States, Op, Cit, 1930,
(Summary).

(2) Those limitations are mentionedain oonneotion with the
discussion of each factor.
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irlth the prerious diecueaion relating to these minerals,

Using the number of wage earners as a measure of growth

in mining, Tennessee Isuit 12 per cent during the period 1919-1927,

which gave her twenty-eight place in the United States (Table 84),

During this period 21 st tes made a gain in the number of iwige

earners. These included Kentucky, West Virginia, and Illindis,

four principal mineral producing states, North Dakota made a 75

per eent gain during this period, which was the largest percent,-

age gain made by any state. In 1927 only 15 states had a larger

number of wage earners engaged in mining than Tennessee,

From 1909 to 1919, Tennessee lost 11 per cent in the number

of w ge earners. The United States lost 1 per oent from 1919-1927

and gained 1 per cent from 1909-1919 (Table 84), It seems, then,

tlmt Tennessee has had a more rapid decline than the United States

as a whole,,

rr<»i 1909 to 1919, Tennessee gained 76 per oent in the amount

of wages paid in the mining industry, which gaTS this state twenty-

second place in the percentage gained, Ihe highest ranking state

was Texas iriiioh gained 639 per eent. From 1902 to 1909 Tennessee

gained 51 per eent and 167 per cent from 1902 to 1919, ^he per
centage gain for the United States was 121 from 1909 to 1919, 59

fremi 1902 to 1909, and 250 from 1902 to 1919,

(1) The best measure of growth is physioal production, or amount
produced. Such data were amilable for most of the minerals
produced in Tennessee and wore presented in the preTious
sections dealing with each mineral. Since these minerals
differ in relatire importance and in units of measure, to
show the growth of mining as a whole by using physioal pro-
duotion, it would be necessary to calculate a composite index
for each state and for each year.
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Only 19 atatvt paid a fraatar tatal for «a|p»a in 1919 tran

Tonnasaoa. (Tahxa 6d).

Valthor th< nuabar of aa^a aamera nor tha total aawiuit of

«a|^a paid ara parfoet maaaurai of tba (rowth of minlnt* Tha

inaraaaad uaa of maohlnory haa had a ooaaidarabla affaot on tha

nuaibar of paopla a^playad* Tha ahaoginc priea laaal or aagaa

aeala gra^ tly affaots tha total asiouftt of aagaa paid* Thaaa

■ naaauraoj hoaatar* ara auiimMa for niaklns eo^parlocRia of rala*

tiaa growth in aining in tha diffaraat atal^a*

Tanaaaaaa gainad 94 par oant in tha mabar of horaopowor

uiod in mining during tho porlod 1909 « 1919« and 37t por oont

duriniE tiio poriod 1802 • 1919 (Thbla 89)« Zn tho poroon^go

gaSnod from 1909 to 1919, Tonnoaooe rankad oightoenth and fron 1902

to 1919 only oight otatoa ntido a largor pareontago gain, Thia
«

stata mada a largar pareontaga gain during thaaa pariods than tha

TTnitad stnteo, «hl mada a gain of 49 par aani from 1909 ta 1919

and 192 par aant fros 1901 to 1919* (Tabla 99}•
H Tho eorraUtloB batwaan tha inaraaaa in tha la a of horaaponor

and tha iner^aaa in mining no doubt is not porfoot boeauoo, ta n

oartain aactant, naohinary haa haan taking tha plaoa of nan powar,

niarafora, tha uaa of horaapowar tanda ta otaraatimta tha growth
^ : while tha mnabar of waga aamara tanda ta undaraatimata it,

A;; In tha Talua of ainaral produeta, Tamnawaa gainad 7b par

oant from 1919 • 1919, 94 par aant from 19<» • 1WI9 (Tahla 87),

For thaoa oana pariodo tha Pnitad 8t»*taa gain wat 86 par aent,

199 par aant, and 699 par oont raapaotiTO, Comparad with tha

iprawth in othar otatao, Tannaaoaa ranlcad 19 In tha pareantaga gain
from 1919 • 1919, 22 from 1909 - 1919, »nd 19 from 1901 •1989«
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Table 88*

Trend in DeTelo|»ient of Mining in Tennessee 1902 - 1929.
(All dollar fj-gures in .thousands)

1. Total in Tennessee
Talue of Product,
(dollars)

Number of Wage-
earners

Primary Horsepower
Used

Wages paid (dollars)

2. Per Cent Tennessee
is of United States
Value of Product

Number of Wage-
earners

Primary Horsepower
Wages Paid
Capital invested

1902

9,768

10,890

1909

12,692

16,338

12,007
4,864

1.2

1.9
0.45

1.5

34,523
7,359

1.02

1,7
0.76

1.3

1919

23,292

14,470

56,685
12,987

0.74

1.5

0.84

1.0
51,000

1927

12,405

1.5

1929

40,720

(1)

(1)
(1)

0.69

(Table 87).

Because of the changing priee level, value of the mineral pro

duction is net an adequate measure of the growth of mining, unless

adjustment is made for prlee changes• It may be used, however, to

show Tennessee's relative changes.
•A

In summarising these factors for Tennessee, it ia noted that

the value of mineral products produced in Tennessee have increased

consistently from $9,268,000 in 1902 to 40,720,000 in 1929.(Table 88).

The number of wage earners increased fran 10,890 in 1902 to 16,338

in 1909, but decreased to 14,470 in 1919 and to 12,105 in 1927.
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Th» primary harsapomr U8«d and th« airiount of wages paid both mad*

large increased 1902-1919, the latest date for which data aro

aTailable. These measures indicate t'mt the quantity of minerals

produced hare made a steady growth} that the inoreased use of

maehinexT' has been a prineipal eause of the decrease in number

of employes; and that the amount of wages paid has inoreased

partly because of a higher wage seale.

Relatire to the United States, Tennessee has declined in

the value of minerals produced from 1.2 per cant in 1902 to 0.69

per cent in 1929} in nuniber of wage earners from 1.9 per oent in

1902 to 1.5 per cent in 1927; and aonount of wages paid from 1.3

per oent in 1902 to 1.0 per oent in 1919; but has increase rela

tively in the primary horsepower used from 0.45 per oent in 1902

to 0.84 per oent in 1919. (Table 88).
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APFENDIX 

Table 1., Mean Temperature: onthly,, Seaeonal., and Annual • by ,eather 

County "ltation 

I 62° • 56,.9° 

Johneon 
llorgan 
Claiborne 
Cumberland 

llountain City 
Rugby 
'l'aze\11811 
crosaville 
Average 

II 56° - 57.90 
llawkina 
,lashington 
Greene 
Claiborne 
Sullivan 
Cooke 
ll'ranklin 

Rogernille 
Johnson City 
Greeneville 
Springdale 
Kingsport 
Newport 
se,vanee 
Average 

III 58° .. 69.9' 
Coffee 
Montgomery 
Knox 
Polk 
V.eigs 
Smith 
Rutherford 
Lewie 
Humphrey• 
Giles 
Davidson 
Henry 
Polk 
Sevier 
Loudon 
Sevier 
lfaury 
Roberteon 
Putnam 
Diokaon 
Stewnrt 
fiill ill.lllllon 
ilson 

~arshall 
l,arren 
Bedford 
T.e.yne 
Obion 
lli.ckmil.n 

IV so0 and 
above 

R4rdeman 
Gibeon 
Hamilton 
Madison 
Shelby 
Hardin 
Dyer 
Lincoln 
Haywood 
Tipton 
Gibson 
Decatur 
Fayette 

'l".illahoma 
Clarksville 
ltnoxvUle 
Benton 
necs.tur 
Carthage 
Florence 
Hohennld 
Johnsonville 
lv'nville 
llaehville 
Springville 
Copper Hill 
!Gatlinburg 
!Loudon 
Sevierville 
!Ashwood 
Cedar Hill 
Cookeville 
loiokson 
IDo.ver 
Franklin 
!Lebanon 
!Lewiaburg 
IMolU.nnvi,lle 
Pal metto 
iaynesboro 

Keaton 
Pinewood 
1\verage 

I Bolivar 
Trenton 
Ch11.ttanooga 
Jaokeon 
ttempM.• 
Savahhah 
Dyer1burg 
Ooldwater 
Brollll'laville 
Covington 
Milan 
Perryville 
Moseo.v 

Average 

State An. 

22 2466 
43 1410 
13 1360 
16 1860 

23.,5 1774 

46 1160 
36 1717 
23 1681 
20 1058 
10 1270 
16 1100 
17 1960 

23.8 1403.1 

42 
61 
60 
51 
35 
47 
47 
44 
35 
42 
60 
2() 
17 
7 

17 
17 
11 
17 
16 
17 
17 
17 
17 
17 
17 
17 
17 
17 
12 

27.7 

4'1 
38 
62 
38 
GO 
44 
10 
10 
17 
17 
17 
17 
lQ 

28,. 5 

1076 
600 
996 
880 
860 
600 
500 
983 
364 
744 
372 
377 

1600 
1500 

816 
900 
726 
625 

1111 
826 
500 
730 
622 
727 

1038 
770 
753 
325 
520 

66.3 

450 
345 
762 
lliID 
~9 
4"1! 
310 
624 
361 
311 
418 
377 
352 

433 ,2 

844.3 

36.2 
37.,5 
36,0 
38.0 
36.7 

38,4 
38.'7 
39,0 
36.8 
40,6 
39,1 
39,9 
38.9 

40.2 
39,7 
40.l 
41.8 
40.4 
40.6 
41,0 
40.8 
40.7 
41,5 
41.2 
39.8 
41,7 
43,2 
39.0 
40,0 
40,6 
40.6 
41.l 
40.1 
40.2 
40.7 
40,9 
41.2 
42 . 2 
41 . 3 
40.9 
39,9 
41 ,3 
40,8 

40.? 
39,E 
42,S 
41.e 
43.7 
42-,7 
41 . 4 
43.3 
42 .l 
41.'T 
41.2 
41 . 5 
44 , 6 

42.l 

36.9 
30,3 
M.4 
36,9 
36,9 

37.4 
57,6 
36.4 
37.6 
38.3 
37 .8 
38,2 
37,6 

39.2 
38,1 
38,9 
40.9 
40,0 
38.9 
39.2 
39.6 
39,7 
39,8 
38.9 
39.o 
41,0 
40.1 
37.9 
39 ,2 
39.9 
38;,2 
39 ,1 
38,6 
38.2 
38,9 
40 •• 
39,6 
40,8 
40,2 
39,6 
37.9 
38.6 
39.3 

40 ,0 
38.3 
41.5 
,40.4 
',u.o 

' , 41.l 
39,5 
41.2 
39,9 
39,6 
39 ,9 
4-0.0 
41.5 

40.2 

34.8 
37.8 
36,9 
39.6 
37,2 

39.8 
39,6 
39,l 
159,2 
42.9 
41,2 
41,2 
40.4 

40,8 
39,7, 
41,7 
42.S 
41.6 
41,3 
41.4-
41.0 
41.4 
41,6 
41,4 
40.1 
43.5 
44,4 
41.1 
4.2.4 
43.0 
42,0 
42,2 
42.8 
42,2 
42,5 
43,1 
43 ,3 
43,8 
43,1 

42.1 

40 ,1 
40 ,4 
44.0 
42 ,5 
44 ,() 
43.5 
41,9 
46,l 
43.9 
43,5 
43,l 
43, 6 
45,S 

36,3 
37,2 
36,8 
38,1 
36,6 

38,5 
38,6 
38,2 
37.9 
40.6 
39,4 
39,8 
39.0 

44.7 
46.$ 
43 .9 
46.3 
45.1 

49 .9 
48.l 
47.2 
49.l 
49.3 
47.5 
46 .1 
46.0 

40,2 49.,8 
39,2 48 ,8 
40.2 49 .2 
41.7 50,4 
40,7 60,6 
40.6 50,0 
40,6 49,8 
40,6 50,2 
40,6 51,4 
40,9 49,8 
40,5 49,a 
39,6 50,8 
42.l 49,2 
42 .6 48.0 
39,3 4..7 ,6 
40.6 48,'1 
41 ,2 49,8 
40.3 49 .3 
40.8 so.o 
40.6 48.9 
40.2 49 ,4 
40.7 48,9 
41.6 59.1 
41,3 49 ,6 
42 ,3 60 ,3 
41 , 5 49.8 
41,2 ~9.4 

1-..o.e- - &; • 
40.7 48.1 
4,0 ,8 49.6 

40.3 
39,4 
42,8 
!1.5 
42 .9 
42.4 

, 40,9 
~s.2 
4<!,0 
41 , 6 
Ll ,l 
~1 .7 
'4. 0 

62 . 4 
49.8 
51.6 
62 ,0 
52 ,6 
52 ,l 
51.2 
51.1 
51.0 
50.9 

160.0 
50 .2 

1s2 .o 

/1ouroe: Olimatolo$ioal Data, SUmnl, ry by Oeo.t1one , P.epritltt 77 and 78 through 
1920. These data were brought to date (through 195'4)) with data from 
Climatologioal Data, Tonnoseee soot1ons , by Months , u. s. t eather 
Bureau. 

stations in Tennessee, Through 1930 (In Degrees Farenheit). 

51.0 
56,0 
54.5 
66.l 
64,2 

56 ,6 
56,0 
56 ,l 
56,6 
57,6 
57.l 
58,0 
56.8 

61.2 
63.'T 
62,2 
68,6 
61.4 

64.7 
64,8 
64,7 
66.2 
64.0 
64,6 
64,7 
64.8 

! 
fr: 
t() 

52,3 
66,l 
53,5 
53,3 
53,8 

57,0 
56.3 
56.0 
57.3 
57.0 
56.4 
55.9 
56,6 

67.4 
n.i. 
71,6 
70.4 
70.l 

72.2 
72.2 
12,0 
74 •. 0 
72.6 
73.0 
72.8 
72,7 

70,l 
74,l 
73,.9 
72.8 
72.7 

75,1 
75.2 
74,6 
76.4 
76.l 
76.0 
75,5 
75.6 

69,2 
72,9 
73.0 
71.8 
71.7 

74,2 
73,8 
73.4 
76.0 
74.7 
74,9 
74.2 
74.4 

58.2 , 66.l 58.o 73,5 76, 7 75. 7 
58,4 66.4 57,8 74,4 78.l 76.5 
58,2 I 66,8 58,1 74,2 77,2 76.0 
59.4 67.1 59.0 74.2 77.l 76.6 
58,6 67.1 58,7 74.6 77.6 76,9 

I 
68.9 
72.7 
72,8 
71.7 
'Tl.5 

73.8 
73.7 
73.3 
75,5 
74.3 
74,6 
74.2 
76,2 

75.3 
76,3 
75.8 
75.9 
76,4 
76.9 
76,6 
75,7 
77,5 
76,5 
77.7 
76,6 
75.6 
74,0 
76.4 
74.8 
76 ... 
78,l 
74,8 
76.2 
76.'T 
71.8 
77.4 
'T'T.O 
76,8 
76.9 
75,6 

,. 
Q) 

1g 
Q) 

i 
t() 

63,7 
66,5 
67.7 
67,1 
66.0 

69,6 
69.2 
69,0 
'TO.O 
71,3 
70,4 
'TO.O 
69.9 

'T0,8 
70,9 
'T0,8 
71,6 

71.9 
72,2 
'Tl,7 
71.l 
76,5 
71,6 
72.l 
71,6 
71.6 
71.3 
'Tl.8 
70.8 
71.7 
73,0 
10.8 
71,3 
71.9 
71.8 
72.4 
72.5 
12.1 
72,5 
71.5 

1 59 .3 67 .3 58,9 76,4 78,0 77 .2 
58.9 67.l 58,6 75,l 78,0 76,7 
59,2 66,5 58,6 74,0 77,0 76.2 
59.8 68,0 59,7 76.5 78.9 78.0 
58.7 66,6 58,4 74,9 'T'T,4 77,1 
59,2 68,0 69,0 75.9 79.2 78.0 
68,4 66,9 58.6 74,7 78,0 77,l 
59,6 66.4 58,4 74.4 76,6 75,9 
57 .8 64,4 56, 7 72 .5 74,8 74.8 
58.0 66,2 57.3 76.2 11,8 76,l 
58.0 65,5 57,4 73,4 76.9 76.l 
59.5 66.4 58.6 75,0 77,8 75,3 
59,9 67,6 58,9 76,3 79,8 78,2 
58,5 65.6 58,0 73,l 76,3 75.0 
59.4 65,8 58,0 74,2 77.9 76.5 
59,6 66,6 58.5 74,9 78.4 76.9 
58.9 66.l 58.0 74,6 77,8 76,2 
60,l 67.3 59.8 75.7 78,9 17,7 
59,3 66.4 58.4 75,3 78,5 77,3 
59.7 66,7 58,9 75.6 78,0 76,9 
59 .5 67,0 58.8 75.2 78,3 77,1 
59.3 ' 65.8 58,2 74.3 77 .1 75.5 
5.-., ,,-,..t.,...,--,i\'h.-s,-11--i.s-,m-;+-'rt!e7.Nl-'l'!r..:Y--t--~.4 -1-..... .,~ • .,-11--,...,-,.ri 
58,'T 65.3 57,6 74,6 77,l 75.7 75.8 'T0.3 
59 .o 66,6 5 __ 8..,..4_ ,~ 7_4_c._7_.,__ 7_7 .:__. 7_][_7_6_. 6_,__7_6_._3-.L~ 'Tl ,6 

69 .7 
59,6 

.4 
60.3 
62,0 
60.9 
60.5 
60.l 
61,5 
60,9 
60,3 
60.6 
61,6 

ti0 . 6 

58.7 

p ·~ 
1:,7,6 
68,4 
6lM 
70 ,2 
6817 
68'9 
666 
6912 
59\0 
67.7 
68,j 
67 ,I 

60, l 
59.0 
60.1 
60,2 
61,6 
60; 6 
60.2 
59.3 
60.-5 
60.3 
59,3 
59,6 
60,0 

76,0 
75.0 
75,6 
76,6 
78.0 
76.2 
77,3 
75.2 
76.0 
77 , 6 
76,3 
70,7 
76.6 

74.7 

74 .4 

78 ,8 
78.l 
78.3 
79.4 
80.9 
79,3 
80.0 
78.7 
81 . 4 
80.6 
79.4 
80.0 
79,5 

77,;9 
'T'T .4 
77.6 
78,8 
79,6 
78.'T 
78.3 
77,2 
79.0 
78,5 
77.4 
'/8,5 
78.4 

78.2 

76.S 

77.6 
76,8 
77 .1 
76,2 
79,5 
1a.1 
78,5 
77,0 
79.6 
7, ! .9 
77.8 
78, 2 
78,2 

72,2 
71.3 
72.6 
73.2 
73.8 
n.:i. 
n.a 
74,0 
73.4 
73.l 
72.8 
73.7 
74.:S 

78.l 73,l 

76 , l 7lo3 

63.6 
66,6 
66.0 
56.6 
55.4 

57.'T 
67,'T 
56.9 
66,'T 
68,l 
58.2 
59.6 
67,8 

58.8 
58,7 
59.2 
69.7 
59,9 
60.4 
69,9 
63.3 
60.6 
69,8 
60,6 
69,6 
69,7 
59,2 
69.0 
59.2 
60.6 
61,2 
59.7 
60.6 
60.3 
60,6 
61,5 
60.6 
61,5 
61,5 
60.0 
60 •. 1 
59.l 
59,8 

so.it 
00.1 
Sl , 6 
61 .0 
65,l 
61.3 
61,7 
fi9,7 
61 .8 
61 , 6 
61 . 5 
61 . 4 
61,2 

Gl ,l 

59.6 

42,7 
46.0 
43.l 
45.7 
44.l 

46.4 
46.3 
46,5 
45.9 

47.2 
46.7 
47.8 
46.7 

47,8 
47.6 
47.8 
49,0 
48.4 
49.0 
48.8 
48.9 
49,5 
48,8 
49,0 
48.6 
47,8 
48,2 
46.8 
47,7 
49,3 
49.0 
48,6 
48.8 
49.0 
48.6 
49,2 
48.9 
49.5 
49,4 
48.5 
'48.4 
47.9 
48,6 

49.4 
48,3 
60,8 
50,4 
51.6 
6006 
60 .9 
fiO.O 
50 . 6 
60.3 
49 .7 
f,0.0 
51.6 

63.3 52.4 
56,4 56,4 
66,6 54.4 
56,5 54.9 
66.2 64,3 

54,5 66,0 
57.7 66,6 
57,5 56,2 
57,5 57,0 
58,9 57,7 
58,4 67.2 
59.l 67,2 
67,6 56,8 

69.l 
59.1 
59,3 
60.l 
60.l 
60,6 
60,l 
57.8 
61.9 
60.0 
60,6 
69.9 
59,7 
69,6 
69,2 
59.2 
60.6 
63.0 
59.7 
60.2 
60.4 
60,3 
61.0 
60.6 
61.2 
61.l 
60.0 
58 .3 
59 .l 
60.0 

68.2 
58.l 
58,f: 
59,2 
59,0 
59,2 
59,0 
58.2 
69,9 
69.0 
59,4 
58,7 
59,0 
58,2 
58.0 
58.0 
59.2 
60,l 
58,3 
58.T 
59,0 
58,8 
59;9 
59,3 
59,8 
59.6 
58.8 
W,6 
58.3 
58 .9 

60.7 69.7 
69.8 68 .8 
61.6 00,4 
61.5 60 ,4 
62,8 · 61.7 
61,7 f,JJ , 7 
til,8 60,4 
61.2 00.2 
61,9 61,0 
61 ,7 60, 6 
tll,3 59,9 
131.7 60.3 
02 .4 61 . 3 

J0,3 dl,5 60.4 

48.4 59.7 58.6 
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TCibU 4.

VMn Prtteipitatitta by l£onth« and by Typ«« (1) Through 1920.

-

Length
typo 1 of ?«rio< \

station County in Toara Doe. Jan* Feb. I'ar. Aprl. tfun« ^ly /f: Sept. Oct. Kot. Anjaal
Honphio SHolV 81 4.88 4.IQ' S.21 8.i6 4.Z5 i.51 i.27 3.41 z.ire 2.8^ 4.14 48.81

l^rabttrg pyof 38 4.81 5.30 5.63 4.34 5.23 4,13 3.96 3.42 5.58 2.93 2.88 4.37 48.58

Corington Tlptott 38 4.55 4.95 3.33 4.63 4.68 4.3S 3.88 3.46 3.79 2.66 2.71> 4.24 47.73

Prooaovillo Fhiywo^d 39 4.76 5.06 5,56 4.65 5.04 4.00 3.77 3.39 5.25 2.57 2.73 ^>.94 46.74

Boliyar Hardoaan 38 4.80 4.79 5.96 5.16 5.17 4.01 3.72 4.02 2.96 2.80 2.68 3r75 47.60

Arlington Sbolby 39 2.91 6.74 3.50 5.75 4.45 4.38 4.04 3.81 3,61 2.46 2.41 4.40 48.46

Clarkorillo Uont. 63 4.59 4.51 4.07 4.96 4.74 4.24 3.99 3.86 3.37 2.83 2.54 3.96\ 47.66

Dcrror Stooart 23 4.49 5.43 3.47 4.S0 4.64 4.25 3.52 U.08 3.96 3.00 5.04 5.99 47.57

Jaekson Uadioon 32 4.80 4.56 3.26 4.62 5-rP7 4.15 4.23 4.2o 3.43 2.65 2.77 3.74 47.69

Kenton Obion 19 5.20 5.49 3.69 4.4£ 5.06 4.05 3.61 5.79 3.54 2.79 5.32 3.95 4^99
Union City Obi on 26 4.61 5.42 5.83 4.91 4.64 4.'ri 5.76 3.70 3.70 3.20 3.00 4.16 49.64
Tronton Oiboon 42 4.38 5.44 4.06 4.81 4.74 4.02 3.90 3.15 3.53 2.98 2.90 4.35 \ 48.26

Ullaa Cibctm 39 4.11 5.51 4.17 4.20 4.98 4.52 4.11 3.76 3.76 2.85 2.76 4.25 ,48.74
Codar Hill Robert. 23 4.79 5.46 3.83 5.33 4.89 4.74 4.28 4.11 3.76 3.02 2.85 5.78 60.83

Springoillo Henry 19 5.09 5.38 3.65 4.58 4.90 i,l4 3,20 :.78 3.77 3.50 3.06 3.92 50.05

Diekoon Diekoon 29 4.55 5.56 4.00 5.10 4.82 4448 5.92 5.97 3.77 258 Z.54 9.80 \ 48.89
Mldorsrillo ^nderoon 23 5.13 5.50 3.61 4.S2 4.65 4.87 3.76 3.91 4.55 2.95 2.87 3.66 60.08

^orslKua Sumer 19 4.99 5.08 3.72 4.98 4.58 - *oQ 4.00 4.25 5.98 3.11 3.06 3.55 49.58

Cantor Point Chester 16 5.55 5.48 3.S0 3.95 4*38 3.92 3.96 5.08 2.99 2.75 2.50 3.35 U.Ol
Porryrillo Dacntur 25 5.03 5.32 3.85 5.96 4.85 4.14 4.21 0.98 3.55 2.78 3.04 4.06 ^.77
Saoannah Hardin 38 5.08 5.04 5.55 5.44 4.74 4.30 4.43 4.47 5.49 3.15 2.46 3.73 5d.98
PiXMOOOd Hiokmn 16 5.20 6.10 3.43 4.29 5.32 4.66 3.95 5.48 4.12 2.66 2.87 3.35 49,i41

Jolmaotrri llo Bin^reya 38 4.56 4.96 4.04 4.62 4.81 4.22 4.02 4.25 8.94 3.27 2.54 4.06 49.17

Average 82 4.89 5.21 3.82 4.84 4.86 4.34 5.93 0.7B 5.54 Z.S9 Z.80 3.94 48.V1

Typo II
5.61 3.27Iron City lawronoo 22 5.81 5.04 4.95 6.40 4.96 4.30 4.58 4.41 1.36 2.47 63.96

ffnnnolly Hickaan 19 4.46 4.35 4.07 6.26 4.37 3.86 4.22 5.60 4.04 3.37 1.92 3.86 48.37

Baahrllle navidson 58 5.82 4.8 4.18 5.00 4.43 3.92 4.26 4.06 5.64 J.62 2.58 3.58 47.93

OroenoTillo Groeno 38 2.98 3.55 4.01 5.01 3.48 3.89 4.72 4.65 4.65 2.26 2.60 2.36 44.17

Franklin Mlliaa. 33 4.72 4,87 4.12 5.41 4.99 3.98 4.21 5.83 ».49 3.19 2.60 3.56 49.03

Aahirood Ka ry 48 4.11 5.09 4.59 5.30 4.72 1.01 4.05 4.41 1.03 3.41 2.75 3.63 49.^.
2 2

It#vport.
Tloronoo

Cortbngo
Lebonoa

Lofkyetto
Inoxrille

Typo III
Byi^toon
Colim

Moo itloor
Clinton

Onk Hill

Loudon

Dooatur

Chnttnnoogo
Charlooton

Uoryrlllo
Lotdcout Ut«
Hallo Bill
Hi^rnodboro

lyiBiTillo
Lor? aburg
Falaotto
Ttillahoaa
Liberty
VoMLimTillo
Tracy City
Codkvrillo
Taoovoll
Sparta
iSalling
Graeo

Bmonno

Crosorill#
Dunlap
Bogby
Bonton

Coppor Hill

^offoroott
Coelco

Huthor*

Saith
JfllSCQ

B^oan

Knooe

ftTOI^O

Plokott
Clay
Llnoolc

Seett

Anderaon

Ororton
Louden
i^igo
Harilton

Bradley
Blount

Hanilton
Bttthor.

Loolo
Glleo

^u'otiall
Bedford

Cofl'oo
t»oKalb

barren

Qmney
fHitnaa

Clalbomo

Ihlto
Bfhlto
Whlto

Pranklla
Cuiid>or«

OuA^mr»

Soqaatohio
Morpui
Polk

Polk

14
31

39

35

15

12
65

"vr

29

18
25

is
S7

7

81
26

42

37

22

12

18

37

88

35

27

81
34

22

44

IS
7

25

15
IT

9
28

29
9

15
95

93

T

4.3
8.6(

4,0<

4.3(

3.94
4.2

"OW

4.36

4.66

5.42
4.56

4.67
4.27

4.56

6.56

4.86

4.8

4.9
5.02

4.48

4.92

6.44
4.80

4.74
4.75

6.4

4.00

4.63

6.18

4.88

4.66

4.69

4.68
4.7

4.79

b.33

b.QSi
6.69
4.64
4.49

d*01

4.09
3.5t

4.3-
4.7,

5.S(

5.04

4.7S

•ra

4.9^
5.3i^
5.2
6.0(1

6.01

5.2
4.9^

4.7a

5.28

4.9e

4.4C

6.4

4.92
4.9Q

6.98

8.0

5.10
5.18

6.46

6.42

5.10
4.63

7.72

4.84

4.98

6.17
4.97

s.i-^
5.«5
7.10
6*34
5.53

3.6^
3.91 i

4.0(

4.2^

3.2<
3.r
4.5

T.1T3

4.l4j
3.7v
4.7S
3. 9(
5.1C
G.4£
4.7a

3. OS
4.9

6.13
4.78

4.86

3.87
4.3C

4.77
4.99

4.47

4.2r;

4.49i
4.3
3.94

5.09

2.43

4.16
3.1b

3.71

4.T3

4.69

4.60

9.46
4.75
4.30

4.84

"■i.44l

4.88
6.06
6.92
5.27
4.69
6.46
5.18
t:s^

3.7-
3.5?
4.2?
4.3!
4.9<
4.1?
4.4?

"OT

5.42
6.14
8.27
6.33
5.75
7.72
5.10
6.50
6.83
6 .86
6.66
6.07
6.13
6.70
6.19
6.79
6.95
6.58
q.07
5.91
6.66
6.62
4.64
6.47
4.64
5.64
6.6l
6.85
6.72
6.87
5.09
6.12
6.87^
6;^«l

3.85
4,2C
4.05:
3.8i
4.8C
3.61
3.77

4.57
4.31
4.64
5.06
4.43
5.97

4.32
5.03
4.78
4,57
4.27
3.07
4.54
4.86
b.<^
4.r3
4«u2
4.b9
4.81
4.38
5.00
5.06
4.80
4.29
4.16
4.42
4.60
4.88
5.65
4.72
4.
4.99
4.19
4.91

4.5?
4.2(
4.0£
4.5^
8.1]
4.2E
4.4C

~C3t

4.26
4.61
4.29
4.22
3.64
3.57
3.94
4.08
3.79
4.25
3.78
4.03
4,11
4.11
4.45
4.42
4.03
4.31
3.86
3.89
3.74
3.72
4.91
4.03
4.10
4.46
4.21
4.16
4.37
4.05
3.44
4Jtl
4.09
2.88

4.65
4.58
4.06
4.97
4.8
5.82
4.4?
6.0]
4.17
5.64
5.0
4.281
6.26
4.39
4.42
4.68
4.18
4.29
4.26
4.66
4.60
4.56
6.04
4.43
5.03
6.52
6.76
6.03
5.55
5.13
5.10
4.90
5.45
4.79

4.7^ 4.3(
4.6C 4.1;
4.4! 5.8!
4.5C 4.3!
4.8j 4.81
4.07 3.7t
4,30 4.01
4.34 ' 4.11

6.49
4.9€
4.82
3.1G
5.59
5.83
6.1S
5.48
4.25
0.13
5.04
6.26
5.22
4.66
4.42
5.54
4.86
5.36
6.19
5.19
6.26
4.98
6.31
4.49!
6.0
5.90
6.67
5.46
6.07
5.96
5.94
5.52
4.76
6.93

4.3?
4.31
4.25
5.3!
4.59
4.4!
4.0C
4.8C
4.05
4.27
4.09
5 .OS
4.32
4.26
4.24
4.17
4.7
3.76
4.19
4.5C
4.01
5.0S
5.64
6.3
4.21
4.32
6.23
6.00
5 .00
5.69
4.85
4.83
5.90
8.341

.5?
2.49

3.31
3.0!
2.97
4.3
2.84
XI2

3.16
2.24
2.66
2.83
3.68
2.34
2.61

"2.671

3.26
3.7S
3.30
2.94
2.80
3.14
3.42
3.30
3.25
3.32
3.08
3.67
3.22
5.11
3.85
3.64
3.44
3.39
3.27
5.04
3.30
3.32
3.46
3.20
3.95
4.16
2.75
5.08
3.73
3.67
4.21
3.48
3.06
2.681

.24
2.55
4.48
3.66
3.66
3.95
3.22

TTH'

3.10
3.71
3.00
3.04
2.65
3.44
2.88
3.37
2.92
3.11
2.47
3.90
S.SO
2.55
2.64
2.95
3.14
2.98
2.97
5.28
2.90
3.22
5.45
3.00
2.97
3.30
2.64
3.28
3.46
3.91
3.26
2.98
2.59
3.91

3.79
3.54
3.65
2.36
3.07
4.82
3.01
3.22
3.16
3.04
3.23
3.04
3.17
3.67
4.02
3.33
3.16
3.01
3.42
3.65
3.42
3.50
3.72
2.83
2.90
2.88
4.19
3.49
3.48
2.83
3.26
3.43
2.93
2.36

45.81
44.14
48.70
49.57
52.38
49.47
48.47
48.81

ro
ro
«o

15.55
52.72
53*69.
52.94
52.11
60.77
50.76
55.99
51.27
64.01
50.77
54.46
51.56
51.33
54.64
53.98
52.98
51.44
53.40
52.15
51.55
55.03
59.18
50.51
51.05
53.96
58.06
54.62
59.76
57.41
55.81
55.37
50.59
57.54 -JO
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