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DEPARTMENT OF NATURAL RESOURCES

DIVISION OF MINES, MINING AND GEOLOGY
425 STATE CAPITOL
ATLANTA, GEORGIA

GLASS SAND AND GLASS-MAKING MATERIALS IN GEORGIA

The following report is largely a compilation of information from
Georgia Geologicel Survey Bulletin 37 and from the files of the Division
of Mines, Mining and Geology. Some introductory and relative material
has been derived also from Industrial Minerals and Rocks, published by
the American Institute of Mining and Metallurgical Engineers.

INTRODUCTION

Sand composes from 52 to 70 per cent of the bulk of the mixture
of raw, glass—inaking materials, and upon it depends the transparency,
lustre, and hardness of the gless. It may range from high-silica sand,
containing but a small percentuge of iron oxide, to material with several
per cent less silica and as much as one per cent iron oxide. The grain
may be round, subangular, or anguler. 1/ A careful consideration of its
qualities is, therefore, extremely important. Although purity and grad-
ing of the sond is essentizl, it is only rarely that these gualities are
ideally developed in the natursl product. It is interesting that general-
ly throughout the world, the purest sands, from the gtandpoint of silica
content, are found in the later geological formations. This is due to the
longer period during which thc guartz grains have been reworked by water
many times and their impurities corried off. Both unconsolidated sand
and cemented scnd, or sandstone, are used in glass menufacture. When send-
storne is used crushing is necessary, and consequently a fairly friable
stone which breczks down easily between the grains, rather than ascross the
greing, 18 degireble,

Frequent gttempts have been made to use ground quartz in the manu-
facture of gluss, but they hove invariably been fallures due to the great
cost of crushing the tough quartz to the requisite fineness.

Chemical Composition

The chemicel compositicn of o glass sand should show the percentages
of silica_(SiOE), iron (Feq0z), alumina (AlsOg) and the loss on ignition,
(woter and orgonic matter).

Silica. -~ Boswell says that the silica percentage should be pre-
ferably over 88 per cent, although for common bottle glass the percentoge
mey drop as low as 25 per cent and in the best optical glass at least
99.5 per cent silica should be in the sand. Some Illinois and Pennsyl-
vania sands attzin a content of 99.9 per cent silica. In €00 anslyses

1/ am, Inst. Min. Met. Bog; Industrisl minerals and rocks, p. 754. 1940
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of 210 different glass sends cited by R. I. Frink, the highest silica
content was 99.71 and the lowest 88.51, but it is scid that the latter
made better gloss than the formoer, due to clumina in the send.

Iron. -- Iron, either in the form of oxides, limonite or magnetite,
or in other minercls, is particulcrly undesircble in glass scnds, since
it gives the glesg a green or yellow color. Much more lexity has been
allowed in the past few yecrs in setting the iron content linmits than
formerly, since it hus been found that for most purposce just as good
glass can be made with o somewhet higher content. Although « glass
sand, comparctively free frem iron, is generslly snow-white, the color
of a sand alone is not ah indication of its purity, siance minute par-—
ticles of magnetite or ilmeuite nay occur through the send aend be al-
most invisible, yst they will sometimes give the sand cu iron content
of as much as one per cont.

For the best flint cnd opticel glass Boswell believes the iren,
28 Feolz,should not exceud 0.05 per cont, but for window and plate
él“ss, 0.1, 0.2, and even 0.3 per cent are permissible. Burcherd con-
siders 0.2 per cent Feols ag the linit for sand used in plete glass man-
ufacture.

Buttram gives 0.3 to 0.4 per cent s peruissible percentoges
in plate glass when Jecolorizing agents erc used end calls attention to
sone grades of FEnglish plate wnd window glass conteining as much as 1.92
per cent iron., French mocnan¢ca¢iy pressed plote glass averages 0.14
per cent iron, The scme cuthority speaks of lead gless containing up to
1.95 per cent iron and 5 per cent iron in somo lime gleass, with the
better grades of botlle glass avercging 0,856 per cent.

The Pittsburgh Plate Glass Company considers the iron limit
for plate gless o8 0.1 per cent, but profers 0.06 por cent. For white
bottles the iron cuntent should not nucli cxceed 0.5 per cent, but for
other bottles the iron coatent may renge from 0.5 per cent to 7 per
cent.

4

ALUMINg, —- Alumine in glass for refrectory work is <lesirable,
since it makceg a plass that stinds melting without chenpe. Alumina
in the form of cley is genuralliy thourht to bo highly undesiresble,
since it clouds the [lass. Bubttran es 0.1 per cent AloUz os the
limit in sands for the nonufocture Jf high grede f£flint wore, while up
to 0.6 to 0.7 per cend aluping oecurs in g nJ sends for window and
plate glass monufacture. In witle Llass 2.2 per cent is about the
average.

Frink believes that alumina is bad for optical gloss, but thet
for noust other ;legs, clumine is not harmful. He cites cuges in which
excellent glass was mede from & sond containing 6 por cenl and thinks
even as much os 10 per cent not prohibitive. The alumina aids the
annealing of the glass, reducos the cocfficient of expansion, and pre-
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vents, to & large extent, the formation of cords or strings, making the
glass more homogenesus. On the other hand alumins decreases the
fusibility of glass, and increcases the viscosity where it occurs in
amounts over 3 per cent. On the whole, then, for most grades of glasg,
alumina in small amounts may be considered beneficial rather than harmful.

Maghesia. —- Formerly 0.2 to 0.4 per cent magnesia was believed the
limit in the batch, but Fink mentions & plant producing good glass and
using 6 to 9 per cent magnesia in the limestone alone. He believes,
however, the total magnesia in sand and limestone should not exceed 6
per cent.

Analyses of High-grade Glass Sand

Constituents 3 2 3 4 5 6
Silien (B0, Jssssnswsarscs 99,55 90,22 99,89 99.5¢ ©9.88 ©5.80
Alumina (A150z)...... meve ol BB LBl 20 J8 B
Iron oxide (Feg0z) .v..... JOLe 12 S0 el .02 .006
Lime and manesia ......... trace .18 +trace XD sesns TEEEE

(Ca0 and MgO)

ToHad sassssamena 100.002 99.86 100.00 92.830 100.08 99.936

1.~ Origkany sandstone, Mapleton, Pa.

2.~ Dugen sandstone, Talbequah, Okla.

S.- Crigkany sandstone, Berkely, W. Va.
4.~ Dakota sandstone, Perry County, Mo.
5.- Best lippe sand, Saxony

6.~ Fontainbleau sand, near Peris, France

As & rule, sands whose chonical composition conforms to the
silica, iron, and alumina limits, will not show more than a trace of lime,
magnesia, titanio, and the alkalies, A high alumine content frequently
means a high titanie content. The effect of titania, although injurious,
is little known. Water, since it causes air bubbles, and organic matter
has reducing qualities; both are objectionable where a high grade of glacs
is desirable.

Mineral composition

In view of the fact that quartz is pure SiOE, a2 sand that is
almost entirely composed of quartz grains will nost likely be free from
impurities. The heavier and darker minerals such as magnetite, hornblende,
leucoxene, titanite, and ilmenite, are undesirable, since such materials
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often contribute largely to the iron content of a sand. Their elimina-
tion, therefore, will greatiy improve a sand. Examinetion of & sand
mineralogically also serves &s a check on its character and on the de-
posit from which the sand came, since usually glass sands are uniform
in their mineral content, znd any change noted will indicate a change
in source, or the introduction of some inpurity in transit.

A mineral exemination of sand is readily mede with a2 pocket mag-
nifying glass. If some of the sand is placed in a drop of clove oil
under z nmicroscope, the fine quartz, since its iadex of refraction is
about the same ag that of the clove vil, will stand out in relief, Any
coating, likely to ccecount for & high iron content, can be observed in
this way, since such coating couse otherwise pure quartz to be visible
through the oil.

Mechanical Composition

Some gless makers who have studied their send in great detail
put the gquestion of grain size on a per with that of chemical composition,
Groding is indeed a most important factor as numerous mechanical analyses
have shown, yet few glass makers give 1t much attention.

Beswell thinks a batch should huve at least 70 per cent of the
sand of one grade, priferable from % to 4mm. in diameter (30 to 55 mesh).
Coarse grains are left unmelted as in the melten batch. Fine material
such as sile and clay is particularly undesirable, sinee it clouds
the gless and permits the inclusion of air which causes bubbles. Fine
materisl also melts frat end sinking to the bottom causes layers of
meven density, which later produces "wavy" or "cordu" glass when
blowm.

Burchard congidere that the send should be of medium fineness
passing a 2u to S0-mesh accreen, and that sand uniformly finer than one

sixieth of i dinch is sald to burn out. Boswell, however, says that
sand of ﬁlia latter size will not burn cut. In genernl, finer sand is
uscd by British gless—-makers then by Americon glogs-mekers.

Kumuel and Gage say “If the majority of the graing have a
diameter less than 0.136 millimeter (poausing o sieve having 120 meshes
per linenr inch) the sand is said to 'burn out' in the batch ond will
not produce as much glass per unit as when composed of coarser grains.
When the grﬁin0 are wifornly larger than 0.64 millimeter (30 mesh) in
diameter more time is required to fuse them than otherwice, this lowers
the awmount of send each furnace can melt per Jdey and incrocses the

>st of the glass produced.!



Similar limits for the size of the groins arc given by Buttram.
The following mechonical analyses of typical glass sands from various
sources are givens

Mechanical Anslyses of Glass Sands

Percentages passing

Operztor Locality Color o 40 &0 S0
mesh mesh mesh mesh
Ottawa Silica Ce, Ottaws,Ill. Walts 9l 85 18 3
E. J. Reynolds Utica, I1l. Greyish 92 45 &l 3
& Co. yeilow
Tavern Rock Klondike,Mo.Faint pink- 100 8& Bl 2
Sand Co. ish yellpow
Pacific Glass Pacific,llo. Faint vellow 100 98 46 2
Sand Co.
Birect from guarry
West Virginic Berkelew Griyich 100 98 €57 i
Sand Cc. Sori hlie
Finish preduct

shape of Grein

A sherp grein, since ils edges iuse moure rendily, is gencrally
believed mwore desirable. F iy plants in the Mississippi Velley region

and 1n othier parts of the Uni: Eu States are producing all groces of
glass, including the btest £lint were, from sond of rounded graias.
Whataver ofrect the shane of bl sonu grailus nay have upor the melting
of thue brial', or upon the glass, it is probebiy teoo insignificant to

be wortu; of considerction,
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Wetkods of Improvement

Very or'ten aand, spparently unsuited for the menufocture of
gloss, may be ridden of its impurities, by simply and comparatively in-
expensive treatment. Sands used for making inferior grades of bottle
glass can svmetimos be improved in this way, so that they cen be em-
ployed in the menufacture of better glass cnd so inerecse their value.

YWashing.- As & means of removing tue clay, with its iron and alumina
content, washing has beon most frequently resorted to, and it is sur-
prising how many upparently vorthless sonds cen be made suitable for gloss
by washing. The following table shows the regult of veshing a sand (No 1)
from near Blocksheer, Georgis (sec Goorgia Geol. fSwrvey Bull. 37, p 228),

he average wnzlysis (No, 2) of a large number of sunds made by the Pitts-
burgh Plate Glass Compeny, and the enalysis of o glime frou & woshed
Ottaws sund,

Analyses of Washed and Unweshed Glass Sands ond Slime

Unkashicd Weshed Slime

& 7 | €

Pl L8I0.) | e vnsseness GELED 99.4056 99.49 99.782  87.21
3

Porule otide {Foglpd ssvssea S:ll (075 2L L0 7.50

Shmison {Aaln) ou.ivivenase 3416 210 5 049 152

L R T N D «20
.76 D R bt

LB Bl 1AL LA0H wexasssines

.

Sometines the improvement of the iren contmmt by washing is
too small to werrent the expence, in vies of the corresponding loss in
alumine, which, as previously pointed oub, is a deslrable constituont
of the sand.

Washing not only removes e large part of the iron content,
but it alse removes, ebon from high-grode scads, congidercble finely
divided silica, which may be injurious, as well es orgrnic mettor ond
other impurities whose deteririental sction it is desiraeble to reduce,
If the iron ocours in the scad as negnetite, ilmenile, or similar
matericls, waich occur in smell groins; or 1P the quarisz greins are coated
with & persistent film of limcnite, washing will not netericelly improve

the sand.

Washing is extensively empleyed in Illinois, West Virginia,
Pennsylvenia, end to a lesser extent in Indiona, Qhio, and Missouri.
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The methods wre briefly described under Preparatinsn of Sand for the Market.
(See Georgia Geol. Survey Bull. 37, p. 120).

Mognetic Irectment. - Since magnetite snd ilmenite, which fre-
quently are o source of ircin in glass send, are megnetic, the possibility
of remcving these minercls by the use of electromognets is suggested,
£8 well as partleles of iron abraded from the crushing nachinery by the
hard quertz groins. At least oune gloss moker uses this method to im-
prove his sznd.

Scerecning, -- Kuamel and Gege hove made experiments showing that
minerals such os mepnetite, titanite, ilmenite, and leucoxene, widch
arc highly ferrugincus, generally occur in sand 28 greins which pass an
80-mesh screen. Their suggestion, of screening out the grains passing
80-mesh, before marketing, is en oxeellent one, and should be investi-
‘gated by producers wishing to increase the velue of their sand, although
it is likely that vith the oregent methods of screening, considerable
difficulty will be cncountercd in doing this sconomicaliy. Not all
sonds, however, owe their iron contlent to these fine-grained black
rinerels. Hony Georgla sunds, os they oceur in the pit are barred from
use in glass-mairing by their limonite content, rather than their mag-
netite content.

Table Shewing Improvement Effected by Screening Qubt Ssnd
Passing 80 nesh.

Sarple 689 A Samplie 672 A
Before After Befopa After

screening sercening screening screening

Ipos oxide LR 08) oivnwsvew 00068 0.0022 0.0114 0.0029
ThiEle (0 . .osesmvsnes Dull7 0,084 0.234 0.0434
Alumine (41, e} cessnnsesss OaRVE {0,088 0.366 0.106

[

- e e 2 T
Preparaticn of Gloss Sand

In West Virginir, Puangylvenia, Wissouri, Kansas, cad Okla-
homa, most of the gluss semd produced is from sandstone. This must, of
course, be quarricd or nined, crushed, screencd, waghed, drained, dried,
T
i

ond fincily screcnmed inte the dosired sizes. IFf the sendstone is
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friable, hydrsuli: quarrying is generally employed but usuzlly the use
of some dynamite is necessary to loosen the harder ledges. Fairly pure
sandstone is found in Walker County or Rocky Face in this State and an
attempt was made in 1915 to work it.

Mining of Glass Sand.niz -~ The methiods employed for working uncon-
solidated deposits are much tho scme as those employed for other grades
of sand. Steam—shovel mining is possible, but at many plants suction
dredges are employed. This is an advantegeous method, ag the sand has to
be washed, and moreover, it undergoes a scrubbing in passing along the
pipe line. Stripping should in some instences be carricd on in advance
of the working, to prevent impure overburden from caving or washing
dovn into the pit where there is danger of this. The consolidated scnd
stones thet are worked are wostly friable and ezgily crushed. The
quarrying methods depend somewhet on whether the beds are steeply dipping
or flat. In places, as in castern Missouri, underground methods arc used.

Glzss sand obtained from the Coastel Plain area of Georgia is un-~
consolidated and may be removed by hond or power shovels, loaders, or
centrifugel pumps. In many places the overburden is so unsuited for glass
purposes that it is necessary to keep it and the glass sand apart, so
that hand recovery has becn found norc satisfnctory than mechanical means.

Specifications for Chemical Compositioncg/
oi Glass Send :

2 S
Slog A‘EOS Fe,0. Cal - MgO
Minimun  Mexinun Me%ifun  Faximun
First quelity, optical glass St G.1 0.02 0.1
Second quality, flint glass 98.5 0.5 0.035 o&
containers and tableware
Third quality, flint glass 95.0 4.0 0.035 0.5
Fourth gquslity, sheet gless 98.5 U.5 U.06 0.5
rolled and polished plate
Fifth qurlity, sheet glass 95.0 4o 3.08 Q.5
rolled and polished plate
Sixth quality, green gluss S8l 0.5 0.8 BN
containers ond window glass
Seventh quality, green gloss 85,06 4.0 0.3 045
Eighth quality, amber plass 88.0¢ 0.5 T a0 0.5
containers
Ninth quality, anber 25,0 4,0 1.0 YA

1/ am, Insb, Min. Met. Bog., Tndustrisd hincrals and rocks
0. 757. 1940
2 / Ideme Pe Vo
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The various methods of mining, woshing, screening cnd other
treatments of' Georgia's glass sunds ere descrived in Georgia Geological
Survey Bulletin 37.

It will be noted in the following that we have separated these -
natericls into three classificuations: (1) glass scnd,

(2) quertz, and (8) quartzite. I¢ hos heen necessary to meke this
separation because of the fact that specific screen anzlyses may be
desired. Glecss sand cun be used more ensily when screen separaticn
is required than con either quurtz or quertzite for it is necessary
thet they have not only &« preliminery wad sccondary pgrinding but also
& sereeh geparation.

It is apparent that by far the larger proportion of these analyses
exceeds in one way or ancther the linmits usually set. It is our
opinion thet, even though the iron and alwaine contents arc slightly
in excess of the usual limits, o regulerity of analyses frum the
entire deposit would be an easier metler to handle then one in which
the compunent perts are variable. In other words, it ney be possible
by leaboratory comtrol to flux out ithe irom to the rquired smount.

In any event, some treciment of the raw metericl will be required for
whatever purposes it may be put. This is chiefly.due to the fact
thot o1l such matericls are composed of physicel mixtures, such us
sand, clay snd miece, snd, poturally, the elsy ond the picz must be

remncved vefore the sand cen be trostod cnd uwtilized for gless purposes.
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GLASS GAND

W 4
Baker County

This, superfivial sands, gencrally white, cover most of the
rec. of Beker County. Bordering Flint River and Ichewaynochavmy and
Chlckasauhatchee crecks, irregular terrace depusits of rather inferior
sand occur. Good coarse sand occwrs generally in Flint River, and
medium-grained sond ig found in small bars c¢long the two creeks mentioned

above,

A leorge send beuk oceurs below the mouth of Ichawaynochaway
Creek on Flint River at the Kelly ploce, and the duies of medium-
grainced, yellowisgih sand occur clong Flint River 19 miles below Newton.
This sand is quite sinilcr to thot occurring in Mitchell County opposite
Newton.,

The local sand supply of newton is c¢bltained from the banks of
Coosewzhee Creck, half 2 nile north of the town on the Albany roed.
This send is fine-grained, but is suitable for plester or brick
nortar. The whiteness of this sand suggested it use for lass-meking
and an analysis wos nade. :

alysls of Band from Cooleewshee Creck, Newton

Menosta (Me0) vsisvsovsinanss Oull
Alunina (AL?GV..........Q..a.. G182
Iron oxide (Fu‘—\U")-onl'- PRI
glllCO.\oLOE) ?

.

-

v s DO Bk

i it

LI

TOEEl  sesscensas 2I0E

i
1 .4
Berrien County

At many places thicknesses of from & to b feet of pure white
sond oceur cssocicted with cypress swonips anc oiher undrained de-
pressions. The original yellow or groy sand hes probably been
leached of its irom content by the orgrnic acids produced in the
swamp humus, and the sond ig cpparently purc enough far glags manu-
facture. Deposits of thig kind cceur throughout the county; their
thickness is uncertuin cnd they Gepend upon the size of the swanpy
ares for their extent. The sand is of little value now, due to lack
of reil tremsportetion, bat it mey be ¢ future source of supply.

1/ Teas, L. P., Sand and grevel deposits of Georgia
Geurpis Geol. Srvey Bull. 57, p. 158, 19¢

2/ Idem: p, 169
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Pure, white gend alge underlics the yellowish send to a thickness
of from 3 to 6 feut along Withlacoochee Hiver and represents sncient de-
pogits made by the river. WNo snalyses viere made of ony of this sand, but
the recder is roferred to the following anclysis of T-£38 which is a simi-
lar sand ocecurring west of Little River on the Adel-Moultrie road.

Colguitt County 1 /

Little River. -- On the Moullric-Adel roud west of Little River
the followingz scetion iz shown:

Secition west of Little River on the Moultrie-Adel road

Dirty yellow, sandy clay and silty 8oRd s.sessssescvessns 6 faet
Fine-graingd; white Saltl weispserssrsvasrrsssssnssnissssnsad f00L

A scmple of the white sand was ecnalyzed to sce whether it was pure
enough for glass and the following results obtained:

Anclysis of Sand from Litile River, Adcl-Moultrie Foad. T-238

Titie MB0) sepspsspvsapusaesnuie Ul
Mevetiaghka IMED) ssvasmesvinsepony Gedl
Aumaps (4108} srsvessesansssss Ol
Ferric oxido (Fegur) . 0.9

e e 8U5) cerenaeee. 0.4
Bilice €Bl0c) cveersinminssasnssIB08

Total sxsspssssansses D9a 10

Tt is not known whothor this white sand extends to the Georgla &
Floride Railway crossing oue wile to the aorth, but it is typlcal of the
sand so gencrally seen in this part of the "wire gross" region along stresms
and in swenpy creas. A coarser—-groined, white suaad, probebly of small
thickness, parcllels tie west sidc of the river a few hundred feet back
from it.

Farly County.2 /
He G. Singlotery Property, Blakely, Georgls

Souaple No. 81b Leboratory No. 6413

—rs —

S‘Jm KN“"{?.O) L I I I I I I O B e ,22
Ferric oxide (Fero%)

Shdlgn (S102) .ieinsisvsnsscensonnns T01E

LR R I A I I I ) .85

1otk seevsssewnsn el

Dr, Everhard, Chenigt Augnst 165, 1927

0

" e

i/ Teas; L. P., Sand and gravel deposits of Georgia;
Georgia Geol. Survey Bull. 37, p. 180, 1921.
2 £ Files - Georgia Divisioun of hines, Mining and Geology.



Property ncar Blakely, Goorgic

Laboratory No., 187 - M

dlagsins (De) vouvmpmersuvsnsss OulB
Ferric oxide F3205) i scanares el
Sillelous Regidue sisscasisscstss el

Tobil sosseupsceonns SODUCT

Silicious residue is almost entirely silica except for a very
few flzkes of micaceous materinl,

These two sanples were apparcently from the sane property.
(73

J. Thomap Adsir, Chemisgt Detober 18, 1338

Heard County l—/

A

Propertr thres miles ecst of Franklin

Laboratory No. 5137

Molsture ot 1009
Fode o i@l TRl wamasnenessmseisne - oka
adumdtn (alelie) Josenvssoanuevavsnis oBR
Ferric oxlde ?Feﬁos) PROTPNPCNRENPIRE
BREI00 (51050 \onesosssrsrnpranas BiER

LU IR I R T S T S oO.‘u

6]

MR | s i snstiness DOLNTY

Dr. BEverhart, Chemist July 27, 1988

(5]
f

Johnson County™

Willians Property — On the C. L, Williems property 4 miles
fronm Kite and within two miles of the Wadley Southern Reilwey, are four
acres of white sand 6 feet in thickness cnd sufficiently pure to be
used in the nenufacture of bottle glass cnd the chesper grades of window
glass. An analysis of a serple of the sand sent by Mr. Williams from
this deposgit gave the following results:

_1l/-Files, Division of Mines, Miﬁlng and Gaclogy
24 Teas, L. P., Sand and gravel deposits of Georgia;
= -Georgia Geol. Survey Bulk. 37, pp. 2¥0-gll, T92L.



Johnson County, (Cont'd)

J0O0N30

lnalysis of Glass Send from C. L. Williams Property
Iron Kite: Suiple T = 272

4 nileg

LoSs eR 10N CIeR oo s v

Trgae RN S ood]isdems ssvss

Heienesia (ME0) vus'smmsnsns

Adwnisa (ALoBE) . ovsssssssss
Hereie viide (Fegln) ... .nvs
Menganous oxide (Mn0).s..o..
Titandam dioxide sessseeasis
Silica (8102)...............

Tt‘t&l LI B B B R A I A Y

2

v it s
.00

.04
1.@9
4
treca
.06
498,45

100.45

Pierce County ﬁq/

Blackshesr Fertilizer Co.

Blackshear,

Ferric Oxide (FPPUS T e 1,90
Metellie irom eguivelent (

s s A T S
de Thonos Ade WL g Cihrermist

Felew Ladd

Jume 27, 1938
b

¥

Richrond County fuy
LLCANONG LT

Es G Hancock's Bit

L

i
Munganous oxi
Titanium disxide (Ti0.)
Slica (§¢Uk) dicaitale s

A S 5
Boray FeisfiMel s o s e

M i s e s

Augusta, Ga,

Labcrator; Ho. 3855 Dr. Everhart, Chemist

1/ Files, Division of Mines, Mining cnd Geology.

g_/ Idom

Jenueny o1, 1320
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laylor Count ¥—/

Carollnu China Clay Company Batler, Georgia

The following analysis was mede of the sond, after weshing and
drying at 1100 ¢,

Ferric oxide (Foo0z) .eveesvsonnes 0,065
Miumive (ALY <ysissessanmrsosse 0.587
Eams HCB0N Ca i i e sananesassy D000
Moamestn (B siisisssnssawneeens Otk
Silica (8i0,) (0w1hu1hted) sxersn DAL GIY

Todal so'as severnssnem e 100.000
Mash sereen Analysis of the VWaghed Sand % material
M B CREIae T HDRRRE AR & b B B B T 058
e s el i SRR B BE B R e R R 16.5
T S Ee s ad0 s es cadb s r BB eR e PR e e 282
0 et e e SRS e B . RS s s 30.
bo ..l.“n.".-U'...."'..‘.I'.--l‘..l'.l....‘.'.' 2

B i@ = b e DB EE R R B e b 8 4
SO L St nehEbe s B AR S T e e G.
0

L N

The per cont clay in the unwashed sand of the fore-going

analysis was 5.25%.

J. Thomas Adaiy, Chemis? June 27, 1938

Telfalr Gounty ana ”heelcr UOLAJ Ilinson Sand lineg 2/

o ol oy

ihu propertv of ﬁua 1 rson u(nd cines is listed in Georgia Geolog-
ical Survey Bulletin No. 37 under Vheeler County, vhereas the analyses
are cited as of Lunber City, Telfair County. Lumaor City lies just
across the Little Ocmulgee Rivor anrd in close proximity to the Hinson
Mines, which extend from the river into “hesler Countye. As Mr. IHinson's
residence and place ol business were Lotl Lccated across the river from
the main pits,at Lumber City, so i': denosiis were listed under that
rarnece

1/Files, “ivision of Mines, Mining and Geology

g/&eas. L. Ps, Sand and gravel deposits of Georgia:
Georgia Geole Survey Bulle 37, pe 270-271. 1921
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Telfair County —i/

Hinson Sand WMines. —— The property of the Hinson Sand Mines lies
along Little Ocmulgee River eastward from the Alamo-Lumber City road and in-
cludes lots 370 and 371.

The pit has been operated since before 1900, having been opened
by L. F. Hinson, and at present is carried on by Mrs. A. H. Mobley, of
Lumber City. The deposit is reached by « stonderd gage spur from the
Southern Railway at Lumber City, about 2,500 feet in length. The sand is
shipped principally to Chattanocogs, Tenn., and to Tellapooss, Ga., for use
in the manufacture of soft-drink bottles. The topography of the deposit
is gently rolling, and the surfece isg covercd with & growth of scrub
ook, The deposit occupies a ridge or terrace paralleling the river and
from 25 to 30 fect zbove it. It is believed to represent the Setilla for-
metion and is probebly an ancient stream deposit.

Section ot Hinson Mines, Lumber City

Feet
Bl (O BOLL G e vinsaabbbnn s pdaami 1-2
Yellow; fine-prained Satd .cceesessensons £—4
Medium-grained, yellow to yellowisii-
Whi e S20d wesswncassns s emaes 1-2
Wil te, cloaf, £lags SaNE ..evessiss vsssis o-9
Bellow, unay Bl ssvssosevessssessinnas i

The glass soand grades sharply into yellow sand sbove and is
firmcr than the yellow materisl, as it sicnds unsupported in frces 8 fecot
high, although the send cbeve guickly slumps down. The white sand is
usually massive with little indication of stratification and no cross
bedding. Fulgurities, or lightning tubes, producsd by fusion of the sand
by lightning, have been found in the wkite send at lecst 12 feet below the
surface.

Due to the occurrcnee ol patches of inferior sznd, the deposit
is worked by hoad, siace o steam shovel would not permit a proper selec-
tion to be made. The upper cover is first removed by locding the sand in
wheelbarrows end depositing it either in the previcusly worked-out portion
of the pit, or locding it on care and shipping it for building and locomo-
tive purposes. This lecves o bunch of white sond from which cers are loecded
for shipment to the glass factories. Tac present pit ig about 200 feet
wide at the fece and crtends southcestward over 1,500 feet almost to Little
Ocmulgee River. The glass scnd deposit on this property cppecrs to be very
exvensive as prospect pits and auger borings have shovm it at practically
every place they have been made.,

1l / teas, L. P., 8and and gravel deposits of Georgia;
Georgia Geol. Survey Bull. 37, pp. 270-271, 19¢
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Telfair County 1./ (continued)

Copy of Analysis of Sand from Hinson Sand Mines
Lumber C ity, Ga.

Chemical Anclysis:

ILfevis o el e ol o e S e el 2
Alumln& (Alzos) ® s s v s e e PGP RBEBEEESE n78
Bopis etide Hoet ¥ | oo opmmenvcanie 00
e Ao &¥5

Eilie, (Call] Somsvscontans smansnsssvi 00
Megrcoia WE0) isensiessrmsmpasses g0k

Sieve Analysis:
DI L COEOl o ves i s s s e B d

Thpotieh #14 & remeining on #80 . ceswvnewss
4 #30 i B cessues

G 1 W LI OO
N OoO o OO
O

FAC IS i

4 735 " " Y OHE ganawmaseis
it #60 " o R Svessasens .

I #30 " n " #100 ....:...,.
" #100 Screen

Miscellanecous Observstion: .

Haw @ light brown color which, when ignited,
turns on an "Off White." This sonple contains very
little magnetic iron but is & little coarser then
ordincry glass sond.

Anelysis of Sample Submitted by 1. F. iHinsen
Lunber City, Go.

LoRd o TERLENTH o vvvpvssersebors o5
Ferric oxide (F@?O.) SR S b R

Titanium dioxide’(%iozj FOTRORNIS SN - i
BLdite ABMSY vuvsimsnsssonrive i
tndetermined ssiwivsnwosnapesoney i

ROEe il e S s 100,00

Laboratory No. 1113
Dr. Edgar Everhart, Chemist Moreh 24, 1209

1/ Files - Georgia Division of Mines, Mining end Geology
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Telfair County, (continued)

Analyses of Glass Send from Hinson Sand Mines
Lumber City

Congtituents T-i4 T-186 Tl T8 Lz

0.02 0,082 s e e
0.24 0.29 0.05
trace  0,00) 1.85

Modisiliee ot 000 (E onnie o a.07 il
0
0
5 B.36 0.08)
8
2

U
Logs B igRitioh sosedimeseas @11 03
Idne 080) sssusserissnmssie 09 P
Mognesia (BEO) civeiwssvssse 0,11 0.0

G150
O

Alumina (Alg0z) ,........... 0.31 0.96 1.59

Ferric oxide (beao e sigunes DB 4 0.48 0.64 0.14

Titanium dioxide (TLUE) caes 504 @08 6,08 (.18 troce

Biliea (8105} sovewviscsssee 98,26 98.05 97,356 97.54 97.45
99,96 ©9.85 99.54 100.14 100.00

T-14 ¥est side of pit face.

T-16 North benk of Littic Ocmulgec River near reilvey trestle.
T-17 Bast siue of pit face.

T-18 Center of pit face.

1115 Semple sent in by L. F. Hinson in 1909,

Sample T-18 reprceceating the glass send, has a fineness modulus
of 1.83 end 85 per cent coarser than 48 mesh., f[he orgenic celor factor
is 50,

Analyses of Gless Sand frem McLeod Preperty, neer
Lumber Cityl.l (Also in Wheeler Co.)

Congtituents T-g1 T-25
koisture at 1C0o ¢ 0.05 .01
Lode on dpeltion seeveessus U.l? Gl
I.l.l...".‘l[ \CC_,.U) ...-o-.----.oo-- \./- J D.OS
Mugnesia \Mgu) St ey e PO .00
Muming (Al.02) ........... 0.44 0.47
Ferric CX“d\_* ?FF‘rJ = AProareun 0.56 C.48
Titanium Jdiovide 1Uﬁ; s DR 0,56
Silica (8i02) ....evevenn... 98.38 98.34
LORAL sasveiasiinis 9905 59.81

T-el.-Genercl sample obtoined from the collupsed focs at the end pit.

T-85.~Semple from the upper pert of’ the glass scnd at the south end
of the pit. No% a represcntative semple.

1 / Teas, L. Pe, Sand and gravel deposits of Georgia:
Geor31a Geols Survey Bulls 37, p. 272, 1921,
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Telfair County ~ (continued)

The deposit is covered with yellow and pole yellow sand, from 3
to 10 Feob tnick, vhich appurently becomes thicker as the river is approach-
ed. Due Lo the fzces of the pit having caved *n, it wos impossible to ob-
toin & secction of the material or to measure the thickness of the glass sand,
but Mr. iicLeod reports that the thickuess ?an;us from 5 1o 10 feet. A me=-
chanicel onalysis of T-21 shows a finencss modulus of 1.95 znd 71 per cent
coarser than the 48-mesh sieve. The organic color veluc is 80,

The operations to dete have neot limited the cxtent of the glass
send deposits in this viecinity, ond it i1g reascnable to believe that should
the demand worrant it, further prospecting along Little Ocmulgee River, on
the Satille or upper terrace, will produce geood results, although the
guality of the wend is likely to differ considercbly over short distances.
3

4

¥

Were County

atilla RiVUT —— In the bed of the Sotills River along most of
its course in Ware County, and particularly elong that port of it north--
east of Wa YCIOSa, mhlch furm . bouwndary of the county, white, nmedium-to-
coarse—-grained sand, suitable for eilither concrete or the poorer grades of
glaoss, oceurs. The Atlentie Coest Line Railroad crosses the river 2%
miles northecst of Waycross. The send in the river bers) which are usually
along the right bank, is somewhat Uiner-grained thon the sand in the river
channel proper. Iha main difficulty in recovering the soond would be in
raising it from the river to the railroad, a distance of 25 feet. Unloss
the demend was large and steady, it is doub’tfu1 whether it would pay to
nstall the necessary equipnent to properly recover the sand.

Analysis of Sand from Bed of Satilla River st Atlantic Coast
Line Railroad Bridge, Hortheast of Waycross

Molabite of NG00 6 susesenesssisosmsvessans 204
TeSs bR LT ST i e s ae ke At st e ZE
Lime (Caﬁ) S s s s e O et . - LR
Moswesta WUl wonisdvrrnivssesverssisers | Daldo
Alumine. (AJoow) A POIT IR USRI
Ferric oxide Fego ) L PP AT

T4 bamivm Glostde (PL00) weviesssrssnvsess TPaCE
gildee (Bi0o) svunssssavmenssvssseavnnoss Tyl

Sand-hill deposits occur on botn sides of Satilla River, westword
frem Walkertown to the Coffee County linc. The send is medium-grained,
yellow and hos practically no clay. 1t ranges in thickness from 10 to &
feet, and continucus acres of several hundred ccres are common. The most

L/ Teas, L. B., 8cad and .gravel deposits of Georgics
- Georgla Geol., Survey Bull. 37, p. 266, 1921,
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Ware County (continue.i)

extenaive deposits lie just northwest of Waeltertoim south of the river and
extends westward for E; mileg. The reilzoszc approscies to within a hslf
mile of the eastern enu of the depusit. North of the river, opposite the
aeposit just menticned, o« less extengive deposit occurs, bul more favorably
situated with respeet to the reilroazd. This deposit was formerly worked
Just over the line to the east, in Picrce County. Southwest of the river
along the Atlentic Coast Line Reilroad snd 1 miles uworthesst of Wayeross,
a small deposit of fine-groined, yellow send occurs.

fnelysis of Sand three miles northeast of

Waycross
Legs on LgnRGlen e evewsssseime .BU
Ferric oxide (FGQOM) SR s 55
T Geniwn dioside iGE) SR L
pilicn (Si@a) ' pivevsemsniss Bholo
Badeberhiiietl wdde s o oS

Tkl saaserssdsrnansass LHL0E

Leboratory No. 1109
Dr. Edgor Everhoxt, Chemist Mereh 24, 1809

Wayne County &/

o

Mnalysis of Sand from South Side of jltomsha River
on State Route No. 28 Viayne County

Meialilie dron {(Fel ceessenss 0B

Scnd weshed free of clay, screened, Sizes 20 to 80 mesh

mixed for sunple.

Leboratory Ho. 194-31
J. Thomes Adeir, Chemist Jenuery 14, 19389

Wheelecr County

The Hinson Sand Mines and McLeod property, listed as at and near
Lumber City, Telfair County are to be found under Telfair County, p. 14

Alligator Creck:2/A sand belt from 200 to 6Goo fect wide parallels
the north side of Alligator Creek along most of its course. The most
suitable place in case of development would be at the Seaboard Air line
Railway crossing, 1 mile south of Alamo. oSuitable for glass, extent unknowne.
1/ Files, Division of iines, Hining and Geology
2/ Teas, L. P., Sand and gravel deposits of Georgia: Goorgia Geol. Survey
Bullls B, pe 272s 1920
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Whitfield County 1/

Analysis of Glass Sand at Rocky Face, Gae

Moisture at 100° C seiaeee 10
Loss on fgnition ‘seeeusses «36
Lime (CaO) ssessncecasscon 200
Vagnesia (Ma0) Siieilssssnns 028
Alumina (A1203) eeeecaosns .03
Ferric oxide (Fey0z) «.vee o9
Titanium dioxide (TlO}) 18
Silica (S5105) . seeevsssscss 98:42

Total o e 0008 ae 0 99.86

Laboratory MNoe. 5215 Sample Nos. 2175
Dr. Everhart, Chemist August 27, 1923

QUARTZ
Fannin County

Big Stony Battery:—~ BRig Stony Battery is a knoll or ridge com—
posced of ledgzes of pure ﬁuartz some looking granular like quartzite and,
at other plﬂcos the meterial is white and looxs like vein quartzs The
rock is exposed about 50 feet high and at lcast 100 feet wide and 300 feet
longe. It looks remerkably pure cnd shows only a few slightly pink surface.
stainse OSemples have said to analyze 99.97% silica and no irone The east
slope is fairly gentle, but the south slope is steep for o short ways The

west and north slopes arc precipitous, The long axis of the peak is

T T fo)
strilding ¥4 50° W8 2/ Quentatics of this meterial from this vicinity are
now bcing used for the mamufucture of glass and as ferro-silicon.

There has been some difference of opinion as to whether this deposit
is quartz or quartzites Mr. R. W. Smith of the Secrzia Geological Survey
visited the deposit in 1932 end roported it as lense-shaped vein guartz;
Mr. D. W. Johnsor: of the U. S. Goological Survey, in 1934, reported it
also as guartz; whcruaﬂ_Dr. T. Poole Maynard in his report of 1940 speaks
of it as quartziccs

Files, Uivision of Mines, Mining and Geology

N

Tdem



Fannin County (continued)

Analysis of guartz from Big Stony Battery 1/

Tage (0ol osovnsprevince. brass
Magnesis B0 Lsvscnsvena 0275
Alumina (ﬁlgOB) shenpaniad . wog

Silica (Si05)vy difference)
99416

100.C0%

Ferric oxide (FGQOB) 035 {ave) 0389 .27%

Total

Laboratory No. 385 - M J« Thomas Adair, Chemist
uartz greund semple gaid to have becn prepared and cut from 200-pound
quarry sannlce

The following is an analysis made on a cclected sample of
quartz {rom the Big Stony Battery deorosit vhich was submitted by Mrs S. L.
Hurt to the laboratory of one of thu major glass monufacturing companics.

Alumiris oxide ssssesp013i% Magnegium oxideoss s veewes 002%
Tron axide vcseavas 0037 Fhebphiorus omide »..wis «001%
Talbanium, oxide cos.e sL01% Lkalies ool sannmenity B05 &
Calelum oxide sessva +004% loos of 1gndblon ss.ons 430 %

Silica(by difforence) 99.91%

For a full description of the Big Stony Battery quortz depesit,
sce Special Geologic Ruport by Dr. T. Poole Maynard, geologist snd technol—
ogist, undir date of October 20, 19404

TmmsComwyiy'

Analysis of quartz (colored) at Bell Mountain
Vein Quartaz
Moisture at 100 C ..

T s s 00000

<03

LDSS onl j.zlit.j_on Pasesrsesnvne .19
Forric oride (FGQCB) I R e
Mirgsrions oxide (MAQ) wisvaeep a5h

Silica (ij}z) Sesss e e e ......9’3-'}:8

Sl o mL e

Laboratory No. 3725 Dr. Edgar Everhart, Chemist
September 17, 1919

l / Files, Division of Mines, Mining and Ceology
2 / Idéms



Towns County (continued)
Analysis of quartz (white) at Bell Mountain_;l/

Weoisitiape ot 1007 € ssanesns +00

Loss on ignitlon cescoseses <00
FGI"I‘iC OdeO (FCgOB) e 20080 .12
Silica (5i05) «.vcveesvcvce 99,85

'bal L T T S 9(7.‘.(4.‘17

Laboratery No. 3726 Dr. Edger Everhart, Chemist
September 17, 1919

Analysis of quartz from highest peak of
Bell Mountain, Hiwassce _2

Constituents T=190 T=191
HMototnre at 100° € L.aess 0600 Ce03
} i i o trverocevoe OQT‘O O:J:!_

\ ’)03) e 038 O-'..._Q» (\' 038

oxide (Mn0) . G20 Ge595

(.):._O ; sars e s venea0 98;::_:’ ("\E."’ ‘?S

FPotel saswimsemene  O0w7 99+94

This material 1s suibtable for glesﬂ, or othcr uses to which
high=grade silica iz pui, but its inaccessibilily would eliminate it for
this purpose. It use in lining furnaces and for flux is also suggested.

Files, Division of !Mines, Mining and Ceology
/ Teas, L. Pe Sand cnd gravel deposits of CGeorgia:
Georgia Geole Survey Bulle 37, pe 329, 1921
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QUARTZITE

Harris County l—/

Pine Mountain Cuartzite:—~ Pine wountain extends across the northern
part of the county from Hargett tn Chattahoochee River to the Meriwether
county line scuthwest to Warm Springss. White, gray and yellowish quartzite,
in varicus stages of metamorphisme composes the mountain and dips uni-
formly to tho northwest 300 to 507, with a strike of sbeut Ns 70° Bs
Calk Mountuin, a much shorter and lewer ridge, cxtending eastward from
Hamilton to the county line, is composed of tho same quartzites On Ozk
Mountain the quartzite dips southward from 300 to 409, indicating a simple
anticlinal structure between it and Pine Mountain in this countye Layers
of gneiss and schist, sometimes graphitic, are interbedded with the quart-
zite and may sometimes grade into it, particularly that exposed on Oak
Lountaine. Outcrop s of the quartzite are almost continuous and very prom—
inent on the south side of Pine Mountzin, but the bed rock is usuwally cor—
cealed on the north side by a mantle of fragmental quartzite, sand, and
clay, except in the cuts along the new Columbus road, The guartzite has
two well-defined joint, systoms; the one having a general northweste
southeast trend, and the other a nertheast—-southwest tronde The bedding
planes are unusually prominent, and the strata bange from a fraction of an
inch to four or five inches in thickness. Hetamorphic action has prushed
the quartzite in many places, giving it a schistose appearance as well as
flattening the individual quartz grains and causing secondary crystal-
lizatione In texture, it ranges from a dense vitreous guartzite to a
friable sandstone, Mica flakes, apparcntly of secondary origin, are com—
mon and are found in the bedding plancse Sccondary quartz stringers and
lenses due to crystallization of the silica, are also found. Pyrite
crystals occur through the quartzite, scmetimes in considerablc amountse.
The quartzite ranges in color from almost pure white to a pinkishe, or even
a reddish-browne Mica flakes and quartz crystals may give a nottled ap—
pearance to the quartzites.

Analysis of quartzite from Pine Mountain,
Shiloh-Warm Springs read, T=99

La8s of Ianilbist secseesssessssi | JeoB
Soda (Nagﬁ) P v s srepanse  Dgos
Potash (Kzo) 4resraessrsansseano 0.03
Lime (CQO) $ %0030 0000080008 0000 0,00
Mashiegha (Mo0) cmevsws smmssnsmew - D00
Alvunmina (AleB) Bso00coeeessscIde 4.99
Ferric oxlde (Fo,0.) sspensssame - Lell
Manganous oxide %RIO) svsssssene tLrace
Titanium dioxide (T105) eeesssecs . 0428
Silien (BA0,) ssgcssssspsniasass SRR

R e ]

Total ©oresecrsoteDgR O 99027

};/Teas, L. Pe, Send and gravel deposits of Georgia:
Georgia Geols Survey Bulle 37, ppe 305 ~ 308 1921
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Harris County (continued)

Although the iron content meems too high for glass manufacture,
the silica per cent appears suitable for silica brick purposesy especially
as 1t can be easily crushede The high alumina content would reduce its
melting point somewhate

Oak Mountains—~ On the Shilch~Columbus road, on the southern slope of
Oak Mountaim, the quartzite outcrops for a distance of 50 feet dipping
southward 366 and striking Se 85° Eo A small displacument of a few hun—
dred yards appears to have acted spproximately north and south at the site
of the gape The quartzite is thinly bedded but more vitreous and finer
than the Pine lovntain variety in this county. One thousand feet further
nerth and separated by thinly-~bedded, impure quartzite, a 20~foot exposure
of the quartzite may be seen. It is more granular, more thinly-bedded,
and net so hard ag the first cuterop « Adjoining, and undetlying the
exposure, badly-weathcred schist nay be seene The soil of Cak Mcountain
has a meore reddish tinge than that of Pine Hountain, sc it is likely that
the quartzite is more gencrally irterbedded than the schiste. Sample 793,
taken from the scuth outerop, has the following analysiss

Analysis of quartzite from Cak Mountain
Shilch-Golumbus road, T-98

Loss on 1gnltiun Besoconnosnss 0054
Lime (C&O) ¢cuep00RERELBOtREE SR 000
Mamesia (M0B) Snansatiivttay® 000
Muvaina (Alzoq) WamahSSRANNENSY 1.0

derpiec oFide fFezo ) sesceccod Cer
T2 vuinng dioxide (TiOz) sessas Col

Ifl,i N \J‘E

P o ;
S \b102> 8s00ecce008006aY (;ru’"
Totﬂl esespevooo 0 ‘9 \_/7

The ircn content is low encugh to warrant the use of this materizl
for the chearer grades of glass, and its physie:l 2ici-cleristics are
such as te indicate its value for refractory bricle—mnking as well,

Pickens Gounty—l/

Payne Propertyi:~ A depusit of remarkably purc sandstone, known as the
"Rhedes Silica Deposit", is lcocated 5 miles southwest of Jasper and a
little over 4 wmiles from the Louvisville & Nashville Railroade According
to Veatch™ the principal exposure cf the sandstone bed shows 8 feet of
almest pure white sandstones The deposit is massively bedded and jointed,
fine grained, and sufficiently friable to permit of casy crushinge Iron
occurs in the rock as an oxide fiim in the joint and bedding places 2nd as
scattered cubes of pyrites, vhich have in scme places altered to limonite,
but it is not in sufficient quantities to harm the rock for use in highe
grode glass manufactures o accurgte estimate of the tonnage of the de—
posit could be obtained from the exposures, but it is likely from its

L/ Teas, Ls Pa, Sand and gravel deposits of Gecrgias
Georgia Geols Survey Bulle 37, pe 300e 1921

1Veatch, Otto, Unpublished report of Georgia Geols Survey, 1907
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Pickens County (continued)

origin that it is extensives

Analysis of sandstone from "Rhodes Silica Depositht,
Pickens County

Constituents
Velatile mette? ssacsssives 0410 0,08
Tron oxide (FG Oq) eseeosn0 0,008 003
Alwmina (Al203§ PRI BN — 0=tk 007
fine Bal) 5iinsesaniaddieg Oty S e
Silica (5102) PITPPR TN © © L 99682

le= Analysis by W. Simonson, Cincinnati, Chio
Ze— Analysis by Dr. Edgar Everhort, of purest rock collected by Otto Veatcha

Walton County.;b/

Alcovy iountein, 5 miles south—southwest of Monroe, rises almost
350 feet above the general levels It is compoged entirely of a highly
crystalline quartzite, hich appears Lc be largely a secondary material
produced by scluticn mud subsequent crystaliization of the c¢riginal sand~-
stone or qguartzite. No analysis of the quartzite was made, but it does
not ~appear tc be pure encugh for any but the cheapest grades of glassge

Its use in silica-brick uonufacture, end as a flux, is also suggested,

but its remotencss from transportation will prevent i1ts utilization for

a long tine.

LN SN N N B M N LM M A A
Cririeri e s Dara i w e b arier iy

Since there are only a very few producers of highegrade silica
sands in Georgia, unless materials are purchased from them, it will be
necessary tc underteke some treatment for many of the materials nmentioned
in the fore—~going reporte

1 /Tecs, L. Ps, Sand and gravel deposits of Georzia:
Georgia Geol. Survey Bulls 37, pe 334 1921



Information has just been received that the Dawes Silica Company

magnetic separater and other apparatus which will enable

is installing a
It is suggested

them to satisfactorily meet requirad specificationse.
that samples and analyses of sand for any particular nurpesc be re-

quested of this company

This reyory is compiled by the mowbers of the Staff of the
Dneity, Mindng and Geolupy under the direction of

Georgia Divisiwon f .
Gopland Peyucn, Director.

Cctober, 1940



