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HISTORY 0]1 JLAY-,.ORKING INDUSTRY IN GOLOEAOO 

Golden h.ci,s always been , he most important cl11.y­

mining district in Colorado. '.l'he Dekota fire clRys \Vere here 

oined as early as 1864 or 1865. A year or so later Henry Bell 

v'riile prospecting for coal found a, bed of fire clay and used 
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it in making fire brick. '.i.1his clP.y might have come from ei ­

the r the Laramie or JJakota as ooth of these formations con­

tain fire clay . ;:,ome of the clays mined at Golden have been 

snipped to points east of the Mississippi, but far greater 

amounts h9,ve been used in different parts of Colorado. The 

finding of fire clA.y in the lJalcota at Golden led to prospect ­

ing in other places along the foothills ·where the Dakota out ­

crop~ed extensively . The fire clay had b een exploited at Platt 

Can on, Colorado City, and Morrison as early as 1896. The 

.:itandnrd Ji 'ire Brick Company of Pue blo v,orked DE!.kota clay de ­

posits at Park dale ·:i.s eprly as 1896, and four years later the 

manufacture of fire brick from Dnkota clnys was be7,un at 

~anon City . 

In 1887 clays from Golden 1here being shipped to Den ­

ver g,nd iueblo potteries and brick yards; six yenrs later 

brick yards were in operation at Denver, Boulder , and Golden; 

firebricks were mFJde in Denver , Pu.eblo, a nd Golden , and three 

potteries were in operation in Denver . 

'.I1he Geijsbeek Pottery Company be""an maldng dinner 

'i-1.'c re at :}olden in 1899 . This pottery used Colorado ra\'V ma ­

terial ex~lusive ly and produced excellent ware which ~~ s as 



~cod in color as most of the WBre produced by eastern pot ­

teries, ~hich were usin~ i mp orted kaolin . 

John Herold started the m..,nufacture of china and 

art pottery at Golden in 1912. In 1915 this plant began to 

produce chemical porcelain and soon t he production of ehina 

and pottery ~a s discontinued. Electric~l porcelain has been 

very successfully made but due to the demand f or chemical 

porcelain and the limited capacity of the plant its manufact­

ure 1.•;qs stopped. This plant is now ov,ne d and operated by the 

Coors Porcelain 0ompany. 

In the manufacture of chemical porcelain, Colorado 

clays have been found to burn whiter than En"': lish china cl11.y 

and to have about the same plasticity. The plastic clay 

used is a fire clay 1.•a shed free from pyrite and quartz. ~i.1he 

flint and feldspa r are prepared from Golorado raw material . 
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Di::.c rII'.LION OF 0LAY 

Some definitions of clay make the term very broad 

including a great variety of substances while others •tive 

the terms very definite limits . It is defined by ceramists 

and potters on the basis of physical char 0 cteristics while 

the geolo~ists ' definition is based on ori~in and composi ­

tion. These definitions follow in the order mentioned: 

1. A clay is an earthy substance of fine tex­

ture which is characterized by plasticity v1hen v.:et , ri?id­

ity v,. hen dry , end stonehardness v,hen burned to red heat. 

2 . A clay is a transported or residwi,l deposit 

,.rnm:posed lftrgely of knolin, in which the bedding planes or 

lA.minations are not well developed. Neither of these defini­

tions is satisfactory. The first would exclude all non-plas ­

tic cl:ri.ys, and conse ·1uently would throw out some of the best 

fire clHys kno1i1m . '.l.'he second \~rould not class as clays those 

mixture s which might be plastic but at the same time have a 

low kaolin content . Uei ther m·~kes mention of the colloidal 

IIlB terial v.-hich is present to some extent in all ch,ys . 

6 

Hies combines these tv.o d.efini tions obtaining a re­

sult which is very satisfactory . His definition is as follows; 

nc1ay may be defined as an earthy substance of fine 

texture contqining a mixture of hydrous aluminum silic~tes 

V' i th fraP.'ments of other minerals such as silic1;1,tes, oxides, 

carbonates, etc., and colloidal material which m9.y be of ei­

ther orgµnic or mineral character . '.:'he mHSS possesses plas ­

ticity ( usuall~y) v,hen 1:1·et, e.nd becomes rock- hard ·when burn-

ed to at leost a temperature of redness. 11 
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ORIGIN OF CLAYS 

Clays are products of rock decomposition and 

thus are always of secondary origin. Roeks that alter 

most readily to and produce by far the larger part of clay 

are those containing considerable amounts of oodiu.m and 

potassium feldspars, but there are other rocks which con­

tain no feldspar, such as serpentine, which produce very 

good clays. Other rocks, such as gabbros which contain 

very little feldspar produce on weathering some of the 

most plastic clays known. 

The alteration of feldspar to kaolin and alka­

li carbonates is an oxidation process which takes place 

only in the zone of oxidation. This alteration of feld­

spar is ealled kaolinization. The chemical reaction may 

be represented by the equation: 

2KA1S1308 +HZO+CO,e = Kzco.,+2KAlSiJ'08 

In some places kaolinization seems to have been 

carried on not by the ordinary process of decompesition but 

to have been brought about by hot mineralizing vapors and 

solutions. Kaolin produced by hot vapors is termed kaolin­

ization by pneumatolysis, and that produced by hot vepors 

and water combined, kaolinization by pneumatohydatogenetic 

.processes. 

At Cornwall,England pneumatolysis seems to be 
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the process by which the alteration of the igneous rock 

to kaolin was accomplished. The finding of fluorspar 

and tourmaline and also the unlimited depth to which t he 

alteration took plaee indicate the presence of hot vapors. 

At Zettlitz, Bohemia conditions suggest kaolinization by 

the same process. 



LEJIDUA .. L CLi;.YS 

A residw1l clny is one which is iou...""ld overlying 

the rock from which it was derived. 

r:esidua,l clrys produced by weathering of an i gne -

cms rocks composed chiefly of feldspars will grade into the 

parent rock at no ~reat depth. neathering in this case has 

begun at the surface and worked dmrmr,Drd r or long periods of 

time, during which very little if any of the products of 

weathering were carried a1N=i.y by me11ns other than solution. 

Clays of this lcind will contRin qusrtz and mica 1r0hich can be 

removed by wa shing. The kaolins of North Carolina, Delaware, 

~nd Pennsylvania are the result of the weatherin~ of the feld­

spa thic rocl~ to depths varying from sixty to one hu..ndred 

tv:enty feet. 

In the case of residual clays resulting from the de­

uomposition of limestones and dolomites there is no C?:radual 

transition from clay to parent rock. Here the clay is a re­

sult not of the alteration of aluminum silicates but of the 

.:.:oncentration of insoluhle impurities by the removal of cal­

cium carbonate . 

111he shape and form of residual elf-Ly deposits depends 

upon the shape of the parent rock. lJ, here the kaolin is the 

result of the weathering of a pegmatite dike the deposits wil l 

be in the form of veins the same width as the dike , but the 

depth to which the we 0 therin8' extends depends upon the length 

of time of weatherin~ and the access which the agents of 

alteration hPve had to the dike. In places where large bodi:es 
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of hi,2:hly feldspRthic rock a.re exposed the kaolin resulting 

from nl teration takes the iorm of a m~ntle vvhich mHy extend 

to one hundred feet or more in depth. In pleces where wea­

the ring has taken pl ace along a fissure or a fault as in 

Cripple Creek the deposits are of the vein type. 

If the kaoliniz~tion has been accomplished by 

pLeu.matolysis as in l!:nglr-md and Bohemin there is no known 

limit to the depth of the deposit. 

The rate and depth of v;ea thering will depend upon 

the character of the rock and the climRte. If it is a coarse 

grained rock in a moist climate it v,ill weather more rapidly 

than a fine grPined rock in a dry climate. 

10 
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Clays Vihich have been formed by primary rock decom­

position carried some di stnnce by Y'P ter, v ind, or ice, Find 

deposited, are celled tr~nsported clays . Final deposition may 

take place in lakes, streams, scPS or on the land depending 

upon the transporting agent and the r~te of movement. The 

coarse mnteriP-1 V'ill be deposited as soon as the re,te of speed 

of the transporting ~gent is deers· sed to a slight extent, 

vhile it may t2ke days for the finest mnterie,l to settle out of 

t 11e medium after alJ of the mot ion has ceased . 

dedimentary cl~ys are influenced by the place and con­

ditions of deposition, and by observing the characteristics of 

the beds they may be divided as follows: 

Marine clays ere those which are deposited on the se,'-1 

floor in ~uiet ~ater at some distance from shore. Clays of 

this t~"'J)e are usually of V8st extent and great thickness but 

ere variable laterially ond usu~lly vertically . 

~stucrino cl1=tys are those clays deposited in shallow 

inlets and arms of the sea . Deposits of this kind Are usURlly 

basin shaped with the iine clpy toviard the sea end. '11he;/ often 

show sandy laminetions and are not as conpletely sor-yed as 

clays deposited in the sea . 

svamp and lake clt:1ys are deposited in shallow depres ­

sions 00cupied by sv,e.mps e,nd lekes . Ulsys of' this cle.ss are 

usually very impure , and are used only for common brick and 

earthenv1are . 

]lood-plein and terrace cl~ys are those which are 



deposited along the banks of streams in ti~es of high water. 

Clay of this kind is usually sandy with many impurities find ­

in~ use only in common brick and tile. 
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Drift or bovvlder clays are those clays v·hich were 

formed by the grinding of rock by glaciRl action . These clays 

are very impure and cont4in many large stones . 



KINDS OF CLAYS, '11HLIR .P?:OPEP.Tit•jS AND USES. 

In the following pages are given the pr)perties and 

uses of the different kinds of clays. Since the purpose of 

this investigation was to discover clays which might be used 

in the manu:fn,cturing of ,·:hi te-ware, china, porcelain, and re­

fractories, more space will be given to the description of 

these clays than to those of poorer qll8ilty . 

CHINA CL.AY OF. Y..AOLIN 

This is used to designate those white -burnin? re­

sidual clays, which are composed mostly of silica, alumina, 

and combined ~ater . The name kaolin is a corruption of the 

Chinese Kauling which means high ridge and is the mtme of a 
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hill near Jauch~,u Fu, where the mineral was obtained for mak­

ing China. After careful washing and refining kaolin ap­

proaches the co!!lposi tion of the mineral kaolinite. ri1his fact 

has lead many to believe that kaolins are composed chiefly of 

kaolinite, but chemicnl analysis often shows a hi~her alumina ­

silica ratio than is required for kaolinite. The high aluminB. ­

silica ratio can be accounted for on the supposition that 

some other hydrous aluminum silicRte, such as halloysite, ~hol­

erite , or allophane , are present. Ries thinks that in addi ­

tion to these hydrous silicate high in alumina there is pr esent 

the aluminum hydroxides bauxite and gibbsi te . 

v;hi te mica or musuovi te, which resembles kaolinite 

in cher"i .... -l ~omposi tion may be present in amounts as large as 
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in chemical composition may be present in amounts as large as 

twenty per cent . This mineral is not refractory ; thus it is 

probable that those kaolins , which are not highly refractory , 

carry high percentages of muscovite . 

The physical properties characteristic of kaolin 

are low air- shrinkar;e , lov1 tensil strength , whi te - burnin&, 

and usually high refractoriness . The following tests bring 

out these points well, and show great variation in some of 

the properties: 

1 . Kaolin from Harris Clay Company , Webster , N.c., 

works up with 42 per cent of water to a lean mass . Air­

shrink8.ge , 6 per cent; fire - shrinkr,ge at cone 9 . 4 per cent ; 

average tensil strength, 22 pounds per square inch; fuses 

about cone 33 . 

2 . Kaolin from Glen Allen, Mo .--Requires 23 . 2 per 

cent of water to work it up to lean paste whose air - shrink2.ge 

is 4 per cent and fire - shrinkage , at 2500°F ., is 8 . 4 per cent ; 

average tensil strength, 12 pounds per square inch; i nc i pient 

fusion 2200°F .; vitrification at 2500°F . 

3 . Kaolin , Oak Level , Henry county, Virginia .--

Via ter required 48 . 4 per cent ., plasticity and tensi l strength 

low ; air- shrinkage 1 . 6 per cent; fire - shrinkage , cone 9 . 8 per 

cent , with absorption 36 . 08; fusion point above cone 27 . 

Kaolin when mixed with different proportions of 

flint and feldspar is used in the rnanufac turi ng of \'1hi te ­

ware , china , and chemical and electric porcelain. 



Ba.11-clay includes those v1hi te-burning pl.9,stic 

..:lays of sedimentary origin which are used as a necessary 

ingredient to give the body plasticity and tensil strength. 

The content of iron must be low, and refractoriness ~~ile 

desirable is not a necessity as some of those which are im­

ported vitrify at cone 8. 

The physical properties of some of the well known 

and much used ball-clt~ys in this country are: 

EdgHr, :B1lorida. --Very plastic, average tensil 

strength, 150 pounds per square inch; total shrinkasre at cone 

9,15 per cent. 
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~~oo dbridge, N. J. --Water required, 33 per cent, 

:plasticity, fair; air-shri"'llr-Ree, 3 .4 per cent; average tensil­

strength, 33 pounds per square inch; at cone 10, fire-shrink­

age 16.6 per cent, and absorption 0.22 per cent; fusion-point, 

cone 34. 

The following tabulation ~ives the properties w~ich 

an ide8l ball-clay should :possess. 

Texture.--Should be fine. 

Color Unburned. --Should be vrhi te or e;ray . 

Impurities.--Anything except vn ite mi::::a and a 

little qu~rtz and feldsp~r. 

Plnsticity.--Should be very fine . 

Uohesion.--Should be hi~h. 

Tensil Str0ngth.--Well over 100 pounds per 

square inch. 



Vitrific 0 tion.--Should not tnke place below cone 10. 

Color Burned.. --'i,hi te or slightly yellow. 

Chcmic..,l ChnrActer. --}erric oxided not much over one 

per cent, and fll~~es scrnty. 

16 

Washinr; is often employed to remove impur i ties, as ~t 

Coors PorcelP in Compr--.ny where a V1P shed fire clry is used .., s a 

ball - cli:ly. 
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.,_ALL -TILE OLAY 

Wall-tiles are made of white -burning clay, and 

are not burned to vitrification but are usually just hard 

enough to resist scratching ,•:i th a knife. It is therefore 

very porous. The tiles molded in dry press machines are rec­

tangular tablets, which may be decorated with relief or 

painted designs. 11hey are glazed on one surface with color­

less or colored transparent glaze. 

Dl8y for wall-tiles should have the following pro­

perties: 

Texture .--dhould be fine or gr inding is nec­

essary. 

Impurities. --No visible impurities except quartz 

and feldspar. 

Cohesion.--jhould be high. 

]'ire Shrinkage.- -.:;hould not be much over eight 

per cent. 

Uhemical Gharncter.--should not contain much 

over one per cent iron oxide. 

Warping, cracking, blistering, or swel1in~ is 

not permissible. 

Impurities may be removed by washing. 



CL'!.Y 

Vlhite-Tnre includes those products havin~,.. vthite, 

or nearly white porous body which is usually covered with n 

glaze. '.1.'here pre sever"?-1 tr.,_de V"rieties of this ware known 

as c.c. ,·...,re, vhite c;r"'v:ite Wf're or ironstone chin?, semi -

18 

vitreous v•are, semi - porcelain nnd china. Some of these pro­

ducts differ at times in name only. Thvoreticnlly they differ 

in the degree of whitemess and vitrificrtion Domestic ut0nPils • 
such ~.s chefp dishes, V8,sh-bowls, flnd pitchers, nnd some Sf-lni­

tary-v~re ~re in tnis cl.,ss. This kind of ware is usually 

made from mixtures of kaolin, bell-cloy , quartz , and feldspgr , 

but clays which are neither ball-clays or k~olins are used 

1,vi th the e. 1 ounts of flint end fP.ldspar which Pre ne,!essary to 

~ive a cert;,in composition. The pieces are burned to incipient 

vitrification nna then crlazed and reburnoa. Soft gl'lzes con­

teining borr.x end lead oxide, which mature Rt low temperatures, 

are used. Clays which ~re suiteble for ~~ite-wrre will have 

the following properties: 

Texture. --Should be fine . 

Color Unburned. --Y1hi te or gray. 

Impuri •t..ies. --Anything in visible aw.cunts except quartz 

nd feldspar. 

Plasticity.--Sho~ld be fine. 

Cohesion.--d~ould be strong. 

Water of Maximum plastjcity .--Should be low. 

t ir-shr inka11:e. --About six per cent is the maximum. 

Allowable Cracking in Air.--lone. 



Tensil dtrength.--Should be 150 pounds or more per 

squ1:_:.re inch. 
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fitrification.- -~hould be several co ~es 0 bove incip-

ient vitrificrtion; usually nbove cone 10. 

Color Burned. --Perfectly white. 

1!1ire ~hrinkc-ge. --::Hx per cent is about the maximu.rn. 

Chemical CharDcter.--Iron oxide should not exceed 

one per cent; total fluxes should be less thRn five per cent. 

Warping, svelling, checkin~, cracking, or blister­

ing are not permissible. 

'nashing may be used to remove undesilrable impurities 

and other cltJ;]S and in'l'rea_ients may be adaed to remedy diffi­

ciencies in certain properties. Mrny clays mny be used which 

do not possess the given properties bec~use the cert~in ware 

being manufactured may not demand them. 
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FLOOR- 'l'ILE CLAY 

Floor- tiles are square or hexagonal tablets of a 

variety of colors made from clay , feldspar , and flint mix ­

tures . On account of the condition under which they are used 

they should possess sufficient hardness to resist abrasive ac ­

tion , sufficient transverse strength to resist knocts , and suf­

f i cient densi ty to prevent excessive abBorpt i on . 

Floor - ~iles: These have a carefully sele~ted clay 

mixture for the face of the tile baclrnd by a cheaper clay of 

the same air and fire shrinkage . 

Tesserai : In thi s group the whole t i le i s made 

from the same body . 

Encaustic Tiles : This term is used to uesignate 

2. tile of varicolored patterns , produced by carefully plac-

ing in the mold, messes of clay which burn to different colors . 

Great care should be used in selecting clay for 

floor - tile as no cracking , splitting , or warping can be per­

mitted . The clays must also be free from soluble salts . 

Floor- ti le , v1hen v1hi te , are usually made of a mix­

ture of whi te - burnin3 elay , flint , and feldspar . Colored tiles 

are made from clays or shales whi ch burn to attractive colors 

or from light colored bodies to which a coloring material has 

been added . 

There are many ldncls of clo.y used in floor - ti le but 

the following properties are desirable : 

Texture .--Should not contain pebbles . 

Color .--Must be white or gray for ~hite - tile . 

Impurities .--No soluble salts . 



Vitrificetion.--dhould be several cones above incip­

ient vitrification and at least eight cones below vicosity, if 

the tiles are vitrified. These properties are necessary for a 

h£rd tou~h product. 

fl 

Uolor Burned. --Pure white for white tiles and a ttrac-

ti ve tints for colored ones . 

Fire Shrink~ge.--~hould be less than ei~ht per cent. 

Absorption. --Maximum allm•,able , e iQ,"ht per cent. 

Warping, crackin~, blisterin.q: , checking, or swellino-, 

is not permissible . 

Washing may be employed but it usually is unnecessary 

except for white -burning clay. 



22 

~efractory v~re included ell fire clBy ~rticles such 

us fire-brick , crucibles, muffles, stove linirgs , sl"SS 2ots , 

pyrometer protection tubes, and raters, v·hich will stand n tem­

perature of at lehst cone 27 without becoming viscous. In e.a­

dition to the fusion point the ebsorption must be low when the 

vare is exposed to corrosion as in crucibles, blast-furnace 

linings , ~1· ss pots , end zinc retorts; but when the products 

are used for purposes where sudden chPnges of tem9er3.ture take 

pl ~ce the absorpt ion should be hi~h. 

Fire-clays are clqssed recording to their plasticity : 

1. 2lnstic Eire-Clay: Those clays which heve a plas­

ticity of fPir or better. 

2. .3e!Ili-plastic Fire -Clays : Those clriys vhich h3.ve ~ 

plP-stici ty vthioh is less than f11ir. 

3. }lint Fire-Clay: Those clcys which have no pl~s­

ticity. 

Fire-cl1:tys are usual 1y classified accordin". to their fu ­

sion points . 

No. 1. Fire-ClRy or Hi~hly Lefractory Clay: Fuses 

above cone 33. 

No. 2. Fire-Clay or Refractory Clay 

cone 31 and 33 inclusive. 

:E1use s between 

No. 3 . Yire-Clcy or Semi-refractory Clay: Fuses be-

t~een cone £7 and 31 inclusive. 

This cl['ssific"tion is well known and •wide used_, e.nd 

will be the one folloved in this report. 
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and will be the one follo1·1ed in this report . 

Fire - clays contain practically a 11 the substances 

usually determined. b~, ultimate analysis , but in every good 

fire - clay the total percentage of the fluxinG impurities , 

such as ferric oxide, lime , oagnesia, and al~alies , is small . 

Q.uartz will also reduce the refractoriness if present in ex­

cessive amounts . 

It has been found by experiment that a certain kao ­

lin having a fusion point of 1820°C ... , v1hen mixed v.' i th different 

amounts oi" quartz had a eutectic point at 1630 . C. The cor­

respondin6 eutectic mixture was kaolin 10 per cent and quartz 

90 per cent . A slight increase in quartz and decrease in 

lrnolin causerl an abrupt raise in the fusion point of the mix­

ture; but v1hen the ,:aolin was increased and the quartz de ­

creased there was a gradual raise in the fusion point . Ex­

periments show that the fusion point is clecrease'1 , on an av­

erase , of one cone for every 10 per cent of quartz added to 

the l:aolin . 

Analysis of fire-clays fusing at cone 34 showed 

free silica les s than 14 per cent and two fusing at cone 27 

showed free silica above 40 per cent . 

The physical properties of fire - clays are not used 

as a 6uide to their refractoriness . However color may at times 

be an aid , as pu ~e white or licht yellow clays mibht be expect ­

ed to be at least semi - refr .. ctory, but it also happens that 

deep yellow a nd yellowish red clays may be very refractory . 

Plasticity bas little or no direct relation to re -



explan~tion of the di fference in beh5vior of the two clays is 

that the low refractory clay burns to 8 dense body a.t a compar ­

atively lov: temcern iure thus closing the pores Hnd preventing 

the molten m11 teri,, 1 from permeating the mass , i'hile the molten 

materiel re.9.dily permeates the hiP:her and more porous refrac ­

i ory . 

:b' ire - clays are of varible tensil streni::i:th . clome of 

the hi?hest refrp.ctories snow the lowest t E.. nsil strength , but 

this may be remedied by blending with ~nether more pl~stic 

clay at a sli~ht loss of heat resisting qUB.lities. 

High air and fire shrinke.§';e may be overcome by the a.d ­

di tion of grog in the form ground fire - brick-bats or calcined 

fire - clny. 
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CLAYS USED n; UIIBURY::CD CONDITION 

Paper Clays .--These clays are used by paper manu­

facturers as a filler and in finishing . Clays for this pur­

pose must be pure white in color , very plastic , and extreme -

ly smooth and fine grained . Usually the clay used for this 

purpose is the very best grades of washed plastic kaolin . 

Ultramarine Clay .--Clay is used in the manufacture 

of ultramarine to serve as a nucleus for gathering the color­

ing material . This use demands a very fine textured washed 

kaolin or white sedimentary clay which is low in iron , lime , 

and silica . 

CLASSIIi'ICA'l'IOl'l OF CLAYS 

There are many classif'ica tions of cl-ays in use 

to day . They are based on origin , occurrence, fusibility , 

uses , chemical composition , a certain physical property , 

1c,.nd various combinations of' their characteri sties and pro ­

perties . 

The classification of Ries which is based on fusi ­

b i lity has the widest use from the industrial standpoint and 

is very satisfactory . The classification follows : 

1 . High Refractory or Ho . 1 . Pire Clay: Fuses above 

cone 33 . 

2 . Refractory or No . 2 . Fire Clay: Fuses between cones 

31 and 33 incLusive . 

3 . Semi - refractory or No . 3 . Fire Clay : Fuses be­

tween cones27 and 31 inclusive . 



27 inclusive. 

5. Non-refractory Cle,ys: .l!'uses below Cone 20. 

The classification of Grinsley and Grout based on 

origin and refractoriness is the one which will be used in 

this investigation. It is PS follows: 

I. Residual clays. 

1. Kaolin. 

2. 0hina--or Porcelain-clay . 

II. Transported clnys. 

A. l·.efractory ( fluxing impurities low). 

3. Flint fire-clay. 

4. Plastic fire-clay. 

B. Semi-refractory cls.y. (fluxing impurities 

medium). 

5. Paving-brick clay or shale . 

6. .::>ewer-pipe clay or shale . 

7. ~tonev:are-clay and shale. 

C • Non-refractory ( fluxing impurities high). 

8. Pottery clay. 

a. Ball-clay. 

b. Fower-pot ciay. 

9. Brick-a.nd tile -clay and Shf!le. 

a. Ornamental brick-clay and shnles . 

b. Terra -cotta clay and sheles. 

c. Ornamental tile -clay . 

d . Common-brick-and tile -cla.y. 

10. Gumbo ballast -cley. 

11. .:>lip cle.y. 

26 



};~SJJ:I?TID!r 0.E' CL.:Y - TJ·::nr'"' F0:RI.L.TI0NS 

The following descriptions of the different £;eol­

or:ric'"tl forffic.'l.tions arc '.:ene:rnl 'lnd incom_::--lete. They are giv­

en \vi th the idea thL t they Y'i 11 se:rve to locate certr> in 

clay-be ring horizons end aid the prospector in his search 

for the higher rrades of clay. 

Mc.:.~Li\10 POR:"11\.TIO! 

The McElmo formPtion is a series of al terrn:iting 

beds of snndstones and shales probably Jurassic age, from 

five hundred to nine hundred. feet in thickness. The sr-nd­

stones are pink, maroon, ~reen ~nd white, rnd vary in thick­

ness from less than a foot to twenty feet or more . Near 

the top of the formation they are often con~lomeratic; but 

lower in the series they nre more often of nn even SUfary 

grain sho~ing much cross bedding. Some of the sands are 

firmly cemented while others are ver-::l frieble. The sh!' les 

are pink, ~reen, rnnroon, chocolate brown , and brownish red 

in color , and rpnge in size from shaley partings to beds 

eighty feet in thickness. ~he shnlos vary ~reaily in char -

9.Cter and color. Some are very plastic and soft while 

others are hard end flinty . The color rithin a foot either 

verticPlly or horizontally may chrnge from a light green to 

a dark muroon, or chocolate brown. 

This formation contains bentonite which mi~ht be 

used as a decolorizer and diodorizer , but no clr.ys suit~ble 

for refractory ,.,.·..,re , dishes , and porcelrlin h~ve been found . 

2 7 
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MAUCOS FOR!.'L '.!iION 

The ncos :::"o:rm1.tion consists of slete-colored to 

dr!;.b shales V'i th thin beds of lime stone and shaley srindst one 

The shales are continuous little variation taking place 

~long a single horizon. 

This form'3.tiovi gives little promise of yielding 

any clays sui t"l. ble for -...vhi te-,· ure and porcel&in. 

1BS.a V . .:;]DE ~,ORH! T ION 

The l es;... Verde formt:tion is com:2osod of :nr.ssive 

sandstones with interbedded sandy shales o.nd many beds of 

coal and carbonnceous shales. Them ssive sandstones r-re 

medium to conrse textured ['Ind are in pl:ri.cos c:ross-bed.ded. 

!:hey com.'!lonly we" the!' to n v·1riety of sh~--des usl.lf' lly red­

dish or yellowish brown. '..:.'he rock is not resistant but 

vventhers rear'l.:.ly probably due to ca.lei um cc.rbona,te or al­

k!'..li cement. The ohales sre ~n .c,,eneral li~hter in color 

and more sandy than those of the 11:uncos. r:i:he coal occurs 

larf!'ely in the lov✓er h·1lf of the formu tion in beds from a 

few inches up to tv:enty-fi ve feet in thickness. 

Clt.y from this formrition burns ➔ o s. light ?rayish 

v·hi te v;i th tiwies of buff. Further examine ti on of t nis 

formr~tion is necessary to determine the qu"li ty of clay 

which it cont&ins. • 



The Larrison is from two hundl'ed feet to two Lun­

dred and fifty fee:, in thickness consisting of alternatin[, 

sandstone , limestones and shales ·:.hich are i::hite, wreenisr ­

sray, ~ray - red , maroon, and buff in color . The lower part 

is composed chiefly of alterns.tin~ beds of sandstones end 

shales ·;1hile the upper part is rn2.de up of limestone and :::.ho.le . 

The formation varies Greatly in relative amounts of shale , 

lir1estone and sandstone . 

No clays v:hich mic;ht be useci. for tbe manufs.cture 

of Li[:,her c;rccles of pottery l~ave yet been found in this 

formation , but the recent discovery of '.J. nearly v1hi te - burn­

in[; plastic c~ay invites fnrther in\·esti 0 s.tion . 

DAKOTA SP.JT:::)STOKE 

This formation is a frosh- ~ater deposit com~osed 

chiefly of brovmi sL ~-ellov1 to v1hi te sands tone r'i tll sever2.l 

beds of clay which vary in thickness , from a fev1 inches to 

over twenty feet . The clays usually carry carbonaceous ma ­

terial , ':.hich p1·0 du ce r, 1.,l:e cLa r:I 0 ray and blacr: color of the 

clays . 

It is safe to say that this formation has produced 

a larger amount of lii 0h <...,rade refractor: clay than any other 

in the state . These clrys have not only been used for re -

1'r2ctory vmre , but have found uses in elect.,rical r.nd chemi -

c::i.l po:;.--•celain . 



\RAPAHOi:; FORMLs:'IOU 

The Araprhoe formation is of the s me age as the 

lowest p!lrt of the Dawson, nnd may be traced into the base 

of th~t form~tion. kt the b se of the Arapahoe are con~lom­

erate beds containing some co 0 rse sandstone, which tqken to­

gether make a thickness of fifty to two hundred feet. The 

color is usually light gray or white. t,..bove the basal 

conglomerate lies four hundred to six hundred feet of fine 

friable sandstone, sandy clay, and clny. The char~cteristic 

color is light gray ~ith pinkish tinges in places . Carbon­

~ceous zones and patches are not uncommon. 

The beds of clay at Golden, have been extensively 

v,orked , and are producing at the present time. 

DAWSON l'ORM!-,.TION 

The Dawson formation is the lower member of what 

W[➔ s called the Monument Creek group. It has a maximum 

thickness of about t\'1:o thousand feet and ~overs a large 

ares east and northeest of Colorado Springs. The sedi-

ments consist of an Blteration of grits , sandstones, con~lom­

erates, sandy shales, and clays. The color is in most places 

light gray or grayish white, but beds of pink, red, yellow, 

and brown sediments occur. The beds in some places are un­

consolid.ated and will crumble easily, but in others they 

are very firmly cemented. In some localities the formation 

shows no bedding or sorting, but in others cross-bedding is 

very cherncteristic, and the stratification planes are very 

30 



well defined . The clays are usually massive with large 

blotches of pink and yellow stain occurring at random 

through the grs.y or grayish white beds . 
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With the exception of the Dakota the Dawson is 

the most promising clay producing formation in tl1e state . 

Many mines have been opened at Calhan and also at Castle 

Rock and Larkspur'. The clay at Calhan has been used for 

refra ctory-ware and stone-ware , but with proper washing and 

purification it coul d be used for higher 6rade s of clay 

products . 

RJ TOl'T F0:11\IATI Ol'J 

The thict:ness of the Raton formation south of 

'rrini dad is two thousand five hundred feet, thinning to 

eight hundred feet on the eastern outcrop and to one thous­

and fe 0 t on the northern outcrop . The lower two hundred 

feet is made up of thin beds of greenish 6ray fine grained 

sandstone separated by thinner layers of light to dark gray 

shales . Coo..l a nd dark beds of' shaley clay o..lso occur in 

this basal member . Dart: brown calcium carbonate concritions 

seamed vii th brown sidori te veinlets are found in these lower 

beds . The remainde1' of the formation increases i!1 sandstone 

and decreases in shale and coal toward the top . 

The large number of clays collected from the Raton 

formation show no properties which would warrant furfu er 

search for h i gh grade clays in this formation. 



7EPJfi.;JJ0 }T0f-1;IA.'l'I0N 

The sediments, ,hich lie between the basal conglom­

erate of the Raton formation and the Trinidad sandstone, are 

referred to by Willis ? • Lee in Professionel Paper 101 of 

the United States Geological ::;urvey, as the Vermejo forma­

tion. These beds vary in thickness from fifty feet at San 

:B1rancisco Creed to two hundred one feet at Aguiler , and are 

composed of ~lterne.ting beds of shale, conl, and sandstone 

from less than a foot to over thirty feet in thickness. The 

character of the sediments changes very rapidly making any 

single bed hard to follow even for short distAnces . 

Samples of clay from this formation do not have 

the properties which are characteristic of high grnde clPys. 

32 
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'jQLL;;J'.'I:~G OF CLAY SA.l.li'L.SS 

The clay samples which have been tested in this in­

vestigation i.~1ere collected in the fall of 1922 and the sum­

mer of 1923. The parts of the state which seemed to offer the 

most promising clpy-producing locHlities were visited. The 

counties in which the clay deposits were s.gmpled ~.re , 1'1esa , 

Del ta, Baca, Poirvers, Bent, Las 11.nimas , Huerf1:1no, Otero, Pueblo, 

Ouster, ]reemont, ~l P~so, Dou~las, Jefferson , Boulder, and 

L"rimer. Of these counties only Mesa, J)elte. , Baca, Po1•0rs, 

Bent , Otero, and Las Anim~s have been thorou~hly explored for 

high grade cl.i:iys. In the rem"",ining counties only those forma­

tions and locnli ties which '!,ere known to contain commercial 

clay deposits were examined. 

In collectin~ the clays the location was fixed ~s 

exactly as possible , the township, range, section, and quarter ­

section were re0orded v•·henever it 1,vas possible to determine 

them. 

The mime and ar:e of the formation from which the cl:ci.y 

was taken were always determined and a full description of the 

clRy beds v:•:~s made. The field description of t½e clsy includ­

ed structure, texture, hardness, color , visible impurities, 

fracture , and remarks. 

Since the different de7,rees of hardness ~nd texture 

are terms which do not convey the same me~ning to everyone, 

t~e folloiin~ scales for them were adopted , and used in qll of 

the field descriptions: 
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'...'exture. --

Very fine: No grnins visible in .groundmass with 

Rid of lens. 

Fine: Finely B"ranulRr under lens, and !?:rains vi-

sible to unaided eye. 

Medium: Gr....,ins e"sily visible to unaided eye. 

CoPrse: GrFins visible to eye at first glance. 

Very Coarse: A grain like sugar. 

Hardness. --

Very soft: ~asily shoveled. 

Soft: Shoveled ~ith difficulty. 

Med:uum soft: Shoveled with ?Teat difficulty. 

Medimn hilrd: Must be picked. 

Very hard: ~lmost as hard as stone. 



The laboratory equipment consists of four classes 

of machinery : grinding cqui9ment, clay v,orlring machinery , 

ourning apparatus , and speciA.l testing apperatus. 

GRilrDING ?JQU I.2MENT 

Dry a,nd wet pan: This l'rtachine (Fig . l . ) i s used 

for reducin~ very coarse material to six mesh. Pieces as 

large as common brick mn:v be fed directly to this machine. It 

acco~plishes the grinding by two wheels, vhich weigh 350 

po1Lvids each, riding on the floor of a revolving pan, on hich 

the material to be ground is thrown. 

Jaw crusher : This small crusher is used to reduce 

clay to one - fourth inch. When small amounts of clay are to be 

ground it is first put through this crusher. 

Bell mill: The ball mill consists of a porJelain 

jar, a rack for rotation, and twenty five pounds of Lint peb­

Dles. It Rill grind fifteen pounds of cley at a time to any 

mesh desired . . 

Pug mill: This machine (Fig.l.) is used to mix P..nd 

'l'Ork the air out of clay. The dry clay mixture and w11.ter are 

fed in at the top of the ma.chine; revolving blRdes mix the 

0lay and force it out through the openin~ at the bottom. 

1..uger: '.l.'he auger m--:cl1ine (Fig . 2 . ) is used to make 

articles such as brick and roofing tiles, by forcing stiff-

35 



uud throu~h n die by :neans of' q screw devi::;e. '.!.'he stiff-,nud 

is fed into the top of the machine nnd is iorced throu~h the 

die which is pluced over the openin~ on the left end . 

URNI~G Jv:PAnA.'.i'US 

Pottery kiln: This (Fig.3.J is an oil-burning muf­

fle kiln. i'he kerosene is vaporized and dra1,,1:n up into the 

kiln by natural draft and burned in fire clµy tubes 4round 

the sides of the muffle. It hg,s been found that jets of com­

pressed air at tv,enty pounds pressure applied at the bottom 
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of the kiln ~reatly increase the tempercture and decrense the 

comsumption of oil. ~emper~tures as hi~h as cone ten, 133o~c., 

have been obtained in this kiln . 

:B1usion furn'lce: 'l1his furnece (.l!icz.4.) is a steel 

cylinder lined with hi~h refr4ctory materi 0 l. The fuel used 

is gus V'hich is mixed v:i th air n.nd fed to the furnace by a_ 

hi~h-speed motor blower. '.i:'he inside dimensions of the furne.ce 

Pre seven inches in diameter by tvelve inches in hei~ht. The 

f~sion tests are enclosed inn hi~h-re :ractory ~rueible to 

prevent the burnin: Bases from comin~ in contact \ith the py­

rometric cones. The crucible is set on a stool in the cen-

ter of the furnace obout tv o inches above the bottom. Tem­

per tures as high us cone 36,1850~c., have been attained in 

this furnace. 
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Volumeter: The volumeter shovn in figure five is a 

displacement volumeter using mercury as the liquid which is dis -

9lqced. To tPke t1e volume of a test piece the mercury is al ­

lovred to fill the cast iron reservoir A to f' line B on the 

~lass tube above the reservoir. The reading of the mercury 

.. evel in the burette C is made , then the mercury is drawn out 

of the reservoir by r~ter -suction until it is below the fl~nge 

joint . 2.'he top pRrt of I is removed by loostenin.g- the nuts, 

the test piece inserted into the reservoir, and the cover re ­

placed. The v,1.ter - suction is turned off nnd the mercury allow­

ed to flow into the reservoir until it reaches B when a second 

mercury level is read. The difference between the two readings 

~ive the volume of the test piece . 



Ji~ . 1. A. Dry and tet Pan, B. Pu1 Mill, C. B&ll Mill 
v:i 
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r1~ . 3 Pottery Kiln . 
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Fig. 5 Volumeter. 



!,~ '.!.'H ODS .11.}I.'JrLOYl':D I N ' .. _t:; 0 'i'HTG CLAYS 

The methods which were used in testing the clays 

are those employed in the DepRrtment of Ceramic Engineering , 

University of Illinois. The tests are based on the proce ­

dures endorsed by the Cammi ttee on ~tandards of the .t1merican 

Ceramic .:>Ociety. 

'.l.1he tests which were performed on the clays were 

those which would determine whether or not they could be used 

for white -we. re, porcelain, or refractories; but if the clays 

were found to have uses other than these it is so stated. 

The determinations which have been ms,de are air­

shrinkage, fire -shrinkage, fusion point, point of incipient 

vitrification, point of vitrification, color burned, plasti c­

ity, and cohesion. 

All of the samples ar€ air dried before they are 

tested . After becoming thoroughly dry, about ten pounds of 

43 

each cls.y is put through a jaw crusher which reduces it to one ­

fo,urth inch mesh . The crushed clay is then reduced to thirty 

mesh or smaller in a ball mill, after which it is re ::dy for 

testing. No attempt is made to remove any of the original im­

puri ties, but great care is taken to prevent contanimating 

the clay in any way. Thus these tests are representative of 

the clay as it comes from the mine . 

About 2500 grams of ground clc ~ ure taken and enough 

v,a ter added to develop maximum plasticity . :l.'he condition of 

maximum ple.stici ty is determined by the clay being just dry 

enough so that a cleen dry spatula can be drawn throu~h the mnss 



~ithout the clay adhering to it. 

!:.fter it has been moistened to the required plas­

ticity it is wedged and kneaded until a fresh cut v,•ith the 

spa. tula shows that the mass contains no air bubbles. '1'he 

clay is then placea. in n d.n.,mp jr-ir 9,nd allov:ed to age twenty 

i our hours. 
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At the end of this time tFenty briquettes 2. 5X2 . 

5X1Qc.: ,n.are ~nolded in nn oiled brass mod . Eight cones 1Nith a 
Qn 

triangular bsse, ~r.1m. on a side, :1n1... ltitude of 30mm. are a l­
/\ 

so made for the fusion 9oint determin~tion. 

~he briquettes are dried in air until they no lon~er 

feel moist to the touch, after which they A.re placed in a 

s t earn heri ted dryer, where they r0me in for )). t le A. st tv,enty- four 

<1ours . The drying is corn.L)leted by forty - ei?.:ht hours in an 

electric dryer at a temperature of llOQC. 

On remova l from the electric oven they are placed 

in desiccators until cool, after which they are weighed, meqs­

ured, and the volumes taken by a displ8.cement volun1eter. 

s soon as t v.e nty clays have been mR.de up and the 

volume , v,eight , and length taken of each briquette they are 

placed in the pottery kiln in ten piles of forty briquettes 

euch , every pile contr inin~ two briquettes of e ch clay. 

The-1'3 are to be ti.i·o briquettes of e~.ch clay drawn at 

On the top of 

e~ch pile of briquettes is placed a plnaue of fire clay cont~in­

ing three se9'er cones, one fusing just below the temperature 

·'- o v·hich he briquo ttes ~re to be burned, one fusing at the 
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tempera.tu.re , and the other fusing just above it. 

It takes about eight hours to obtain cone 010 or a 

te~perature of 950QC. Just before 950"0. is reached cone 012, 

which is the next lov,er cone, will go dovvn, and then very care­

f'ul watch is kept for cone 010 to fuse. When it does go down 

the fire brick is removed from the door of the kiln and all 

the briquettes in the first pile are drawn from the kiln and 

pRcked in ground flint to prevent too rapid cooling. This 

procedure is repeated, a. drawing taking place e.bout every hour 

until cone 10 or a temperature of 1330"0. is reached, when the 

last pile of briquettes is drawn . The draw trials come rather 

regularly until the last three temperatuxes are approached, 

and then some difficulty is experienced in r a ising the tempera­

ture. ~he period of firing varies from twenty-eight to thirty 

six hours. After the briquettes are sufficiently cool they 

are ·weiished, measured, the color noted, and the po int of incip­

ient vitrification and vitrification are recorded. 
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'i'HE LOCA'I.'ION ' DESCRIF 'i1ION , l'u'TD USE OF 'l'HE cu~Ys TESTED . 

In the follow ing pa;:;,es , the locat ion , the f i.:3ld 

description , and the uses to which the tested clays may be 

put are Liven in the order in which the samples were col­

lected . 

The uses , to which each cJ.ay is adapted , we r e de ­

termined from tl1.e ciata obtained in making the physical tc::sts . 

'.l'hese data are not included in this report on a c count of the 

large arnoun t of sp2. c e which they would occupy . Hor1ever , they 

may be obtained from the Colorado Geolo-::_,ical Survey , Boulder , 

Colorado . 

Sample ta . 

Location: East of road between Golden and Coal 

Creek; south of Moffat Railroad at old clay mine at east 

end of tunnel . 

Descr i ption : '.I'he bed is about 6 feet in t hiciu1.ess 

and stands almost veiotical. The clay is very hE\rd , f1 ne gra in­

ed, and light 0 ray in color . It contains some carbonaceous 

mater ial, and i s slightly i ronsta ined . 

Conclusion: This clay should be suited to the 

manufacture of s tonev1are and earthenware soft- mud and dry­

pressed brick . 

Sample r,:2 . 

Locat ion: Same as r:11 . except 310 feet from mouth 

of tunnel o 



Description: The bed is about 5 feet thick and 

stands almost vertical . It is a hard fine grained , buff col­

ored clay with conchoidal frecture . It is ironstained and 

sandy in pleces. 

Conclusions: This c l ay should make ~ood earthen­

rare and soft -mud and dry-pressed bricks . 

;jample M3. 

Location: ~ame as Ml. ~aken from shoot at east end 

of tunnel. 
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Lescription : This is a l i ght gray, hard , fine ~rain­

ed clay with an uneven fracture . 

Conclusions: This clay mi~ht be used for dry -press­

ed bricks, but trouble would be experienced in drying as the 

clay is very plastic. 

Sample M4. 

Locntion: On Boulder -Lyons road two miles north of 
-

Boulder where road crosses Dakota hogback. 

Description: The clay occurs in a bed ei .R:ht inches 

t ,1ick, and is the top bed in the cle,y series. It is a very 

hard, medium grnined , dark liluish gray, sha.ley clay •with un.­

even fracture. 

Conclusions: 11his clny would mrlke ":OOd lii'.!ht gray 

s oft-mud and dry-"!_)l~essed brick, 1)ut tb.e small 1=1mount av,..., ilP ­

ble pronioits its use for brick. 
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Sample M5. 

Location: Same s M4 but it is the bottom bed offhe 

-.: lay series. 

Description: T~is is a hard , medium ;r~ined, dRrk 

~rPy sh le breakin~ into irregular pieces. 

~onclusions: Tnis clny v'\'ill make soft-mud and dry­

pressed bricks but trouble may be experienced in drying as 

the dry shrink4ge is almost ten per cent. 

Sample M:6 . 

Location: Just east of spillwP.y of dnm e.t Arkins. 

Description: It is a li~ht ~reenish and yellow, 

hard, cos,.rse grained clRy v.ri th irregular fracture. 

Conclusions: This cl9y •.vill make n:-ood soft-mud n.nd 

dry-pressea brick. 

Sample M7. 

Location: On east side of road between Golden nnd 

~orrison about five miles south of Golden. Sam1le is from 

south end of first excavation enst of Dakota rid~e. 

Description: Bed is from 6 to 8 feet thick and 

stands vertical. The clay is very hard, fine, and d4rk 

bro, .. nish ~ray in l:Olor . 

Conclusions : This is a white~burnins clay of c:i:ood 

•plasticity v:hich ·when r.ashed could be used in the m~nufacture 

of wni te -w~,_re and porcelain. It is also a No . 1. fire clay. 

Sa~ple M8 . 

Location: Sa.me a.s M7 . but it is :from south end of 
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second excavation east of Dakota 11 iace . 

Description: The bed is about 6 feet thick and 

st~nds on ed0e . The clay 1• c• ,_, dark 0 r ~y in cola~ , very hard , 

i'ine textured and breaks v:i th a conchoidal fracture . 

Conclusions: This clay is white burning and has 

fine plasticity . It should be a L,Ood nhite - ·:.1are , floor - tile, 

wall - tile , or porcelain clay when ~eshe d . It is also a No . l . 

fire clay . 

Sample M9 . 

Loca ~ion: Same as L7 but from 4-inch bed in east 

side oi' excavation of i.rs . 

Descri pti on: It is a dark e:,ra~r very he.rd, f i n e 

c.,rai ned clay vii th a conchoidal frn cture . 

Conclusions: This is e. white - burning clay v1ith 

good plastici t;:/ which r1hen washed may be used for V;hi te - \.are , 

wall - tile , floor - tile , and porcelain . ~his is also a No . l . 

fire clay . 

Gample UlO. 

Location: From Denver beds about one mile south 

and v1est of Golden . MlO was ti:tirnn fro:-n south end of' first 

cut sou th of' cabin . 

Ie scription: The ·beds of cla:,r vary e,rea tly in 

thickness but the ave11 a._,e is about 30 feet . 'l'hey are easily 

mined as the~ s t and on ed[_;e . It is a li 6ht &ray , fine gra.in­

ed , medium haPd clay Y,i th a conchoidal fr ,ctul'e . 

Conclusions: This clay will malrn stonevmre clay 



Sample Mll. 

Location: Same as Ml0 but from east side of se­

cond cut south of cabin. 
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Description: The bed is about 20 feet thick and 

stands vertical. The clay is a light gray in color with 

tinges of buff. It is fine grained and medium hard, and has 

a sub-conchoidal fracture. 

Conclusions: This cl,~-Y v:ill make sewer pipe if 

olended ~1th another clay of lower air shrinka~e. 

Sample Ml2. 

Location: Same as Mll but from vmst side of cut in 

contact v:i th bed of carbonaceous clay. 

Description: Bed is from 15 to 20 feet thick and 

stands vertical. It is a light gray medium gr·1 ined medium 

carbonaceous clay with conchoidal fracture. 

Conclusions: This clay has an air shrinkage of 

12 .3510 but it should make good sewer pipe if mixed with a 

fire clay. 

Sample :Ml3. 

Location: Same as Ml0 . but from cut farthest 'Nest 

from the cabin. 

Description: 
t:11-. 

The bed stnnds verticRl and about 10 
/i 

feet thick. The clay is buff '?ray , carbonaceous, medi Uin hard, 

and fine ~rained , and has a conchoidal fracture. 

Conclusions: This clr-i.y will me.ke sood sewer pipes 

if mized with some other clay to r educe the air nnd fire 
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shrinkage. 

cla :np le 1\.l. 

Location: A-bout 4 miles south of Pikes ?eak Ocee.n 

to Ocean high\~'ay and one -hRlf mile east of UtRh boundary line. 

Description: Near top of McElmo about 100 feet be­

low Dakota. The bed is 30 feet thick and dips slightly north­

east. 11.'he shale is gray green in color, medium soft, and me­

di um grained . 

Conclusions: This sht.1-le should m~ke dr~r""ssed and 

soft-mud bricks. 

3ample A2 . 

Location: Same as above but 20 feet lower in the 

forma.tion. 

Description: Bed about 8 feet thick dipping sli~ht­

ly to the northe~st. The shale is medium soft, medium grain­

ed, and ~reen-gray in color. 

Conclusions: This shale has no uses in the cera­

:nic industries. 

Sample A3 . 

Location: West of Me.ck, 630 feet south of D. and 

R . G . ~\. . F. . l . , just west of point where Salt Creek meets rail­

road. 

Description: In Mc:nmo beloi,v thick dark red bed of 

sandy shale. The bed from Which the sample re,s taken is 8 

feet thick. '.l.1he sh~11e is hard, mediu'TI f'.;'rl-!ined, and gr,;:,y -



green in color . It breaks with R concoid~l fracture . 

Conclusions: This material is vorthless on ac ­

count of its hi~h air shrink~ge and cracking . 

Sample A4 . 
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Location : ~:est of Mack about 800 feet north and 

150 feet aoove D. qnd R .G.~ . R.R. and about 1100 feet east of 

railroad brid~e over Salt Creek . 

Description: In McElmo below a thick dark red bed 

of sandy shPle . The she.le bed from v,hi ch the sample ·was tBk­

eri is 12 feet thick . I t is medium soft , medi u.rn grained, and 

a greenish ~ray in color. 

Conclusions : This shale has no economic value . 

~ample A5 . 

Location: On r oP.d from :b'ruita to Col orado National 

Monument; . 3 oi a mile south from bridge over Grand Ri ver and 

400 feet south 67 ° east from the road. 

Description : The somple was taken from a bed 7 

feet thick near the top of the McElmo . '.!.'he shale i s medium 

hard , mediu.rn soft , ~nd is a greenish grr>y in color . 

Uonclusions : Material is worthless on account of 

cracking bndly on drying . 

Sar:iple A6 . 

Location: Loc~tion same as above . 

Description : This S?mple v·as taken from a six­

:::.oot bed 20 feet above A5 . '.:'he shale i s medium hard , f i~e 
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grained , and a ~reenish ~rgy in color. It breaks with a con­

choidel fracture. 

Conclusions: This material has no economic v~lue 

on account of hig-h air shrinkage and excessive crackin•"!: on 

drying . 

Sample All . 

Location: 80.lt 1/iash , lot 15, Sect.l, T.8 ':3.,:: .lOt.:'W . 

Description: si :-inch bed of shale below 7 foot 

bed of CO!ll in the M:e 3~ fP.rd.e formation. The shale is very 

hard, medium -zrained end a dark s-rpy-brovm in color . 

Conclusions: This shale may be used for cream color ­

ed and li,sht ~r~y soft -mud and dry-pressed brick. 

::>ample L.12 . 

Locntion: About 6 miles south of Grand Junction on 
y 

west side of ~unnison h iver in Billjngs 

from D. and h.G.W. Railroad . 

G· '10'1 r.bout 15 miles 
A 

Description: Sample 1.~ns t,ken from a 2.5 foot bed 

in the McElmo. The slw.le is medium ha.rd, medium textured, 

and a grayish chocolate in color. 

0o:nclusions: Excessive cracking on drying makes 

this shale vorthless . 

Sam_.9le Al 3 . 

Location: same as Al2; in Billin~s Canon 1.2 miles 

from D. and lLG . t . Railroad. 

Description: The snmple ~as taken from a bed i n the 



fo .... lmo five feet of\ }ich w s e•rposed. T~ e sh le is rd , 

fine ~r· ined , nd meii~~ ~rr.J in color . 
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Conclusio4s: This sh le is of no value due to ex­

cessive er c~ing on drying. 

::, mple 14. 

Location: Same us 11:.. , in Billi 

feet from D. and R.G.W. Railro· d . 

Descr:pt:on: Tis s~mJle ~PS t ken from 

foot bed in the ~cElmo. Te shnle · s herd , fine rained , 

nd medium gru in color . 

Conc:us·ons: Excessive cr~cking on drying mPkes 

this m terial orthless. 

;:,ample 15 . 

Locr.tion: douth of 11 -r nd Junction on west side of 

Gunniscn iver in little ~ulch opposite the old d~m. 

Descri .. tion: 'i'his sample vc·--s taken from e. 5-

foot ~o :ust belov as ndy red 1~yer in the 1c~lmo. The 

sh le is hnrd medium ~ruine nd r~y-~reen in color . 

Concl s:cns: This !!l.':terial is \orthless on 

.- cco" 1t of its e:rce ssi ve er" ckir:_~ on dr~ ing . 

::3vmple • 1-- . 

Locntion: Same as ~15 . 

Descri tion: Sarn~le t4ken from 18-inch bed t~o 

feet belO\V 15. T e Sh"lr'\ is h0 rd , medium rained , rind 

li~ht chocolate in color. ~he fracture is conchoid 1 . 
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Conslusions: This material hvs no commercial 

value due to excessive cruckin~ on aryin~ and hi~h ~ir -

shr inkqFfe. 

Sam le ~17 . 

Locr tion : North of Gr'lnd Junction; N. ,i . : , ;:5ec-'.,. 

1~, T.lS., R.lW. , ~t plant of Gr~nd Junction Cle~ Products 

Go. 

Description: Snmple tqken from a 20 - foot b~nl: 

of shale below 18 inches of sundstone in lfoncos shale. } his 

shale is fine gr~ined, soft ~nd medium ~rF-y in color. 

Conclusions: Tb.is shale v.-ill make soft -mud and 

dry-pressed bricks. 

Sample Al8. 

Location : Same as Al~ . 

Description: Semple across bnnlr: e.bove sandy bed 

~entioned under Al7 . 

Conclusions: This shale will m9ke soft-mud and 

dry-pressed bricks . 

Sample : 19 . 

Location: ort of r,~nd Ju.net ion, N • ..• ¼, Se .;t. 

7 , T • 1 S . , P .I. ' . 

Description: Sample taken across upper half of n 

60-foot bank of ncos shale. The shale is meaium soft , 

fine ~rainec , and a medium gray in color . 

Co clu.sions: T.his clE';y 1i ill me-ke soft-niud and dry­

pressed brick. 
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Sam9le Af.O. 

Loct:ttion: S[.mo as J.19. 

Description: Semple across 101.ver half of bnnk 

r:iantioned under Al9. This shale is very h!.'ard , medium "'rain­

ed , ~nd medium ~rcy in color. 

Conclusions: This shs-le i. ill mril:::e soft-mud and 

dry-pressed brick. 

Sample A21 . 

Locstion: In ~ulch 390 feet N.30 °E. of Glade Park 

road , six miles south of Grand Junction. 

Description: Sam,le wqs taken from a 5-~oot bed , 

which dips sli?htly to the north, near the top of the McElmo 

formation . The shale is very hard , medium ~rained , and me­

dium ~reenish r,r~y in color. 

Conclusions: This clny would mnke every attr~c­

tive stiff- mud r>nd dry-pressed brick if burned to cone 6. 

Burning v:ould be most successful in a tunnel kiln as the 

total shrinka~e will run~ little over 16 per cent. 

Sample A~2. 

Loc~tion: Same as ASl. but one-quarter of P mile 

from road. 

Description: Sr-.mple we s taken from a 40-foot bed , 

rhich dips S . 80 °'~, . in the top of the Mci:lmo formrition . The 

sh~le is verJ hard , mediu.~ ~ruined nnd liryht aroenish ~rny 

in uolor . 

Conclusions: This material is v·orthless on nc-



count of eYce ssi ve craekin:_j on dr: in , ~ nd sr ollin5 during 

burn. 

::3ample ~3. 

57 

Location: On chocolate colored bench on rest side 

of Glade Park road 7 miles south of r·nd Junction. 

Descri:ption: Sample wrs taken from 5-:::oot bed 

nc~r top of McElmo. srocll emount is under a 6-to 8-inch 

cover. The sh le is very herd, very fine, and ~hite in color 

Conclusicns: M~terial is vor hless on account of 

its high shrink~~e nnd ~rnckin~ on dryin_ . 

.:3ample f-4. 

Location: About 700 feet northwest of tt.e loc -

ticn of 

Description: S.mple taken ::rem e 5.5-foot bed nenr 

top of . .IcElmo. '.L'he shale is very hf.I.rd, very fine, and •hi te 

·-:. c lor. 

Oonclusions: n air shrink?ge of 31 per cent and 

cracking on dryin_ make this material worthless . 

Sample 25. 

Location: In bank on east side of lade -~rk road 

8 miles south of Grund Junction. 

Description: Same bed as descl'ibed under J,23 and 

A,-..4. It is about 6 feet t ~ck. '.l.'l e shale is very hara., 

medium f·ne, ond very liRht r~y-f.reen in color. 



58 

Conclusions: An "·ir shrinka~e of 33 :per cent 

makes this mn. terie.l worthless . 

Sample Af:6. 

Location: On southe r st side of the ~i 1p Can-
" 

y )n road 9 miles from Whitet~ter . 

.Description: Sample ,,a s tPken from a 4-:f oot bed 

in the Mc.Slmo formation. The shale is very hard, medium 

grained, and very li~ht gray in color. 

Conclusion: This material cRn not be used for 

clay products on account of excessive air shrinkage. 

Sample ~27. 

Location: About 2000 feet northeast from point on 

railroad, vhich is one mile northwest of :Brio.!'seport. 

Description: ~ 2-foot bed, which dips ~ently to 

the northwest , in the McElmo formation. The shale is hs.rd, 

mediun grained, and very light gr8y in color. 

Conclusions: This shale hPs a totrl shrinkage of 

18 per cent \~hich would prohibit its use in the manufa.cture 

of clay products . 

,:fom;~le A28. 

Location: Same es A.27 . 

Description: l1en feet lower in the formation ths,n 

.. ;.26 . The bed is 7 feet thick. - The shale is very hrrd, me­

dium grcined and in color a li~ht gruy spotted vith purple. 



Conclusions: This clay has no economic value on 

account of excessive cracki ng on drying. 

Sam_ple A29. 

Location: Same as ~27 but one - qUP.rter of a mile 

from the railroad . 

59 

Description: This snmple was tf'ken from a 3- foot 

bed in the middle of the Mc~lmo formation . The shale is very 

hard , fine , and lisht ~reenish gray in color . 

Conclusions: This material is \,orthless due to hil!h 

~ir shrinkage and excessive cracking on drying . 

Sa.m:!.-)le A30. 

Loc ::i t i on: Bet, .. een Grand. Junction snd Delta; See' ~· . . 

14, T.140 . , h . 98, . 

Description : Sample Wf'S tPken from an 8-f'oot bed 

nc 0 r top of McElmo. The shale i s very hard , fine gr~ined , 

and a li~ht ~reenish gray in color . 

Conclusions: This me.terial is worthless on account 

of its low plasticity and lack of cohesion . 

Sample A32. 

Locption: Near top of cliff at ea st end of high­

wa y bric_ge over the Gunnison River one - hPlf mile east of 

Austin. 

Description: Sample was tpken from a 7-foot bed 

nenr the top of the McElmo formation . The shale is very 

hnrd , fine ~rDined , and a very li~ht gray in color . 



Conclusions: This shale can not be used for clay products 

because the tot~l shrinka~e is too high. 

Sample A33. 
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Locqtion: SPme as A32 , but 150 feet hi~her in the 

formation . 

Description: ::3ample wns taken from a 10-inch bed 

very ne['r top of the McElmo formation. '..Phe shnle is very 

ha.rd, medi1illl grained and dirty irhite to light cream in color. 

Conclusions: This clay has no value on account of 

its excessive air shrinkage. 

:5ample A34 . 

Locntion: In gulch one-half mile N.40°W. from road 

at rim of Rio .l:!:scaln.nte en/ n 14.2 miles from Delte. 
/I 

Description: Th : 3 spmple was taken from a 10-inch 

bed above the middle of the McElmo formntion. 11he shale is 

very hard, medium grsined, and very pale green in color. 

Conclusions: This material is worthless on eccount 

of excessive crpckin~ on drying. 

Sample A35. 

Loc [-'.tion: In branch of No-thoroughfare c, ~non 
A 

Glade Park road 7.5 miles south of Grand Junction. 

Description: Snmnle was taken from a bed ?bout 5 

feet thick near top of Mc~lmo forlllf'tion. The sh8le is very 

hard, very fine, and vhite in color. 

Conclusions: This shale b.Ps no economic value on 



61 

nccount of excessive cracking rind high air shrinkage . - -

sample A37. 

Location: East of Gunnison River betv.reen Grand 

JurrJtion and Delta , de1..: t . l l, ~l.1.14:::s., R.98W., nef'r south bound­

~ ry of sec ti on. 

Description: Sample WRS taken from a 20-foot bed in 

the McBlmo formation . The shale is very h~ra , medium P:rained , 

and pale ,reen in color . 

Conclusions : A hi~h air shrinkage prevents the use 

of this cle.y in the manufacture of clvy products . 

Location: On eRst side of rond to Domingo from 

GrF_nd Junction near north line of dee , .14, T . 14'=>., R. 98'1" . 

Description: This sample w~s taken from a 2 . 5-bed 

in the McZlmo formation . The shale is ver~· hard , medium 

grained , and very pale ~reen in colo~ . 

Conclusions : Ex,;essive crB.cking on drying makes 

this clay worthless . 

Sample J...40 . 

Location: South of Lamar, dec·.:. . .34, 1.1 .2~5d.H. ,64r., 

on east b~nk of Clay Greek. 

Description: ::3ample wr-is t Pken from a 2- foot bed in 

Dakota formation . The clay is very hard, rnediu.'11 grained , 

and dirty brownish gray in color. 

Conclusions: This clay is suitable for the manu-
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f8.cture of sevrer-pipe, earthenware, soft-mud and dry-pressed 

bricks. 

Sample A41. 

Location: oame as t40 . 

Description: Sample t~ken from 4-foot exposure of 

bed in Dakota formation. i'his bed is separated from that of 

A40 by 4 to 6 inches of sandstone. This clay is very hard, 

coarse grqined, and medium ~ray in color. 

Conclusions: This mnteriPl should mAke sewer pipe , 

earthenv.rre , and soft-mud r:nd dry-pressed bricks. 

~ample A4f:. 

Loc~ttion: One half mile east of road from Lamar 

Description: '.!.'his s:::mple was taken from a 5-foot 

bed in the Dakota formation. The bed lies about horizontal 

v. i th an overburden of sandstone 10 feet in thickness. This 

clay is very hard, fine grained, snd medium gray in color. 

Conclusions: This cley should make earthenware 

and soft-mud and dry-pressed bricks. 

oample li.43 . 

Locetion: About 1.1 11iles north of Caddoa on 

west side of the road in oec_ .1, T.23S., R.50W. _ 

JJescription : '.i.'his sample was taken from an 8-

foot bed, v:hich lies horizontal, in the Dakote format ion. 

The overburden is composed of about 10 feet of sandstone 
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and SF.ndy shale. 'i'he clay is medium hard, f ine g:rained, "'nd 

a medium bro¼~ish gray in color. 

Conclusion: 2.'his materiel should make dry-pressed 

brick. 

;:,ample A44 . 

Location: About .9 of a mile north of Uaddoa on 

east side of the road in ;)ec - .1 ., T.23:3., R . 50V':. 

Description: '.l'his sample \i'aS t a.1':e n :from a 4 - foot 

bed in the Dakota belov, a me ssi ve sandstone. l'he clp,y is 

hard, fine grP-ined , and a light grny in color. 

Conclusions: '.I'his clay should make stonevrnre, 

earihenv·are , soft-mud and dry-pressed bricks 

i:>ample A46. 

Location : On north side of road 2 miles east of 

Caddoa in 0e c~ .9, ~.23S., R .49W. 

Description: :::>ample v·as t,,,ken from a 7-foot bed 

in the upper Dakota. 2.'he overburden is 4 feet of sandy 

shales and friable spndstones. 11he clay is very hard, me­

dium grained , and medium to light gray in color. 

Conclusions: This clay should make sevver_pipe, 

drain-tile, stoneware, earthenware, and soft-mud and dry­

pressed bricks. 

::;ample A47 . 

Location: On west bf:.nk of Cottonwood Creek north 

of bridge in ~ect.9, T.27~., ~.51~. This location is about 
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26.6 miles south of ~as Animas . 

Description: '.L1h.is Sf".mple was tf'ken from a bed 

about 11 feet thick probably about the middle of the Morri­

son formation. '.I.1he overburden is very heavy. ~1he clay is 

soft , medium ~rained , Pnd li~ht ~reenish gray in color. 

Oonclusions: This clny is not suitable for the 

manufacture of clay product on account of it high 1?ir shrink-

Sample A48. 

Location : On the north side of an old road .5 of 

a mile north of Tarbox Arroyo and .f5 of n mile ~est of 

Purgatoire River in Sec .10, T.24S., "S .52t . 

Description: This sa1.wl0 ·;,,::.,s tP.ken frorn e. 3-foot 

bed in the upper Dakota. The over'.:mrden consists of a few 

inches of snnd near the outcrop but thicken to the north and 

\.VO st• 

Conclusions. '.1.'hi s clay vJill make w'1i te and light 

cream dry-yressed brick. 

::>ample A49 . 

Location: About one-quarter of R- mile enst of road 

to Hi2bee in Sect.25, n.~63 ., P.5~· . 

Descripti8n: Sample was taken from n 3-foot bed 

in the Morrison. The clay Ls soft, fine ~r~inod , and li 7 ht 

~rnyish green in uolor . 

Conclusions: Th1s ·c1ay should make dry-oressed 



brick . 

Sample A50. 

Location: Same as A49 . 

Description : Sample vms taken from a 6-foot bed 

12 feet below that of A.49. The clny is soft , fine ~rained, 

and li~ht ~reenish gray in color. 

Conclusions: This clay is worthless due to exces­

sive crackin~ on drying. 

Sample A51 • 

.., Location: On eR.st side of road to Higbee in Sect. 

11, T.27 S., R.F;4V!. 

Lescription: This sample Wc,s taken from a 2-foot 

bed in the Morrison . The olay is medium h~~rd, fine grained , 

and light greenish gray in color. 

Conclusions: :Phis clay is of no value due to ex­

cessive cracking on drying. 

Sample A52 . 

Location: Same as A51 , 

Description: This sample was taken from a 2-foot 

bed 35 feet above the bed mentioned under A51 . The cl~y is 

hard and co~rse grained. It is a light greenish gray in 

color v-ith streaks of purple through it. 

Conclusions: This clay is of no value on account 

of excessive crackin~ on drying . 
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i:3aI'1.1.)le A.53 . 

Location: On north side of road which runs south 

~est from Higbee along the Pur?atoire River in dect.7, T.27S., 

B.54W. 

Description : Sample was taken from a 2- foot bed 

in the Morrison . The bed is overlaid by sandstone and red 

sh2le. The clay is medium soft , medium grained , and light 

greenish gr~y in color . 

Conclusions: This clay is worthless due to ex­

cessive cracking during drying. 

Sample A.54 . 

Location: I n Las Animas County <r50 feet west of 

Pur~atoire River road 14 miles from Higbee . 

Description: This s2mple was t fl ken from a 4- foot 

bed near the top of the Morrison formE..tion . The cla,y is me­

dium f Jne ":rained , soft, and light grayish green in color . 

Conclusions: This clay hns no eeonomic value on 

account of hiR:h air shrinke.ge and excessive cracking dur­

ing drying. 

Sample A55 . 

Loc~.tion: About 800 feet west of railroad 1.1 

miles north of Delhi in Sect . ~5 . , T. 27S. , R .59'1'. 

Description: This sample v,;.,-, s taken from a 4-foot 

exposure of a much thicker bed in the Dakota. The clRy is 

very hard, fine '?:rained, and a dark brov,nish gray in color. 

Conclusions: This cL'..'l.y should mAke stone1,•,are , 



earthenv:are, and yellov:ish white 13tiff-mud and dry-pressed 

bricks. 

Sample 
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Location: About one-h!:'!,lf mile west of Delhi rnil­

road station on the north side of a little gulch . 

Description: Sample V'"lS tv.ken from a 5-foot bed 

in the Dakota. The clay is very herd, very fine , and medium 

gray in color . 

Conclusions: This cl~y may be used in the manu­

facture of stone, earthenware, and stiff-mud and dry pressed 

oriJks. 

Sample A57 . 

Location: One-third mile southwest of Delhijust 

across the creek from the pumping station . 
• 

Description: This sample was taken from a 3 to 4-

foot bed in the Dakota. '.J.1he overburden which is absent at 

the outcrop increases to the south. The clay is very hard , 

iine ~rained , and a dnrk gray in color. 

Conclusions: This material v:ill make a No.3 fire 

clay . 

Sam_ple .A.58. 

Location: About 70 feet west of tunnel of J:ngle ­

ville Mine at En~leville . 

Description: Sample was taken from a 4-foot bed 



in the Vermefo formation. Bed is cepped by q thin bed of 

uoal. The cley is hnrd , fine grn.ined , and dark brovmish 

~ray in color . 
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Conclusions: '.11his clv.y may be used for :;sking dry­

pressed brick. 

jample A59 . 

Location: Same as A58 . 

Descripti:m : 11his sa.m11le was t"ken from a 3 . 5-

foot bed just Pbove the co~l which caps the bed mentioned 

under A58 . The cl11y is h8rd , fine grained , end medium f:[TRY 

in color . 

Conclusions : This clay should mRke good dry-pres­

sed brick and earthen¥are . 

Sample A.60 . 

Location: On epst side of road to Raton 7 ~iles 

south of Tr ini d$.d . 

Description : This sample W9 S taken from a 3 - foot 

bed in the Raton forma tion . '1'his clny is overlain by a bed 

of coal Bnd underlain by a thin bed of sendstone . The clay 

is hard , fine gr~i~ed , and medium gray in ~olor . 

Conclusions : This clay should make good dry­

pressed brL}k and earthenware. 

Sample _;_51. 

Location : On vest side of Raton Pass roRd about 
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one mile north of Nev: Mexico boundary line . 

Description : This sample wns taken from a 2 - foot 

bed in the Raton fo mntion . This bed hA-s about 5 feet of 

overburden composed of shales and sandstone . ~1he cl ay i s 

hard , medium grained and dirty brO\•'n in color . 

Conclusions : This clay should l'.Ikr.tke earthenv1·ere and 

soft -mud and dry-pressed brick. 

Sample A62 . 

Location: S8me as A61 . 

Descript i on: This sample v:as t•~ken from a. &: . 5 -

foot bed v-hich i s separated from th~t mentioned under A61 

by a 4 - foot bed of sandstone . The over burden is 18 inches 

of weathered shale . 'l.1he clay is medium hnrd , very fine 

grained , end dRrk gray in cJlor . 

Conclusions : 7his clay should make good dry ­

pressed brick . 

Sample b.63 . 

Location: On Raton Pass road 1 . 2 miles north of 

New Mexico boundary line . 

Descripti1n : This snmple vris tfelken from a 9- foot 

bed in the Raton form:tttion . The cl,=,y is medium hard , me­

dium r-re ined , find brovmish gr,::,y in color . 

Conclusions: Thls clay may be used for dry - press­

ed bri0k. 

Sample A64 . 
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Location: On east side of ~aton ~~ss roRd about . 3 

of a mile ~orth of Gallinas. 

Description: This sam1le , ~s t~ken from a 4 - foot 

bed in the Raton formRtion . The c.:lay is medium hard , f i ne 

grained , rnd medium brownish gray in color . 

Concl"'..lsions : This clr-ty may be used for earthenware 

nnd dry - pressed bricks. 

;:3ample A65 . 

Location: Kest of little gulch near a sm,,qll coal 

mine , .~robably in Sect . 30., ~1 . 33S., R. 63'N . 

Description: Sample WD. S t~ken from a 7 - foot bed in 

the Raton formation. 11he clriy is lrnrd , medium q:rPined , and 

brownish bl~ck in color . 

Conclusions: 'I'his clP.y is suitable for the mnnu­

fscture of dry-pressed bricks . 

Sample A66 . 

Loc~tion: b.t Little Mary Mine in Sect . 30 , T . 33S ., 

E . 63'ii . 

Des er iption: '.::his sample was taken from a 4 - foot 

bed in the Raton f'ormtion . '.I1he bed was cut b;y the air 
. 

shaft 15 feet below the surfnce . The cln.y is medium hnrd , 

fine grained , and brov-:nish .q:ray in color . 

Conclusions : 11his ' clny may be used for the :mmu­

fecture of earthenware and dry- pressed brick . 

Sample A67 . 



L~cation: SGme as A66 . 

Description: Sample t~ken from a 4-foot stratum 

above a coal bed in the Raton formation. The cl0 y is ver:v 

h'.lrd, i' ine grain.ed , Hnd dark gray in color. 

0onclusions: 'l1his cl:qy should. make grqy-\~'hite to 

pale-buff earthenvr1.re [l.Ild dry-pressed brick. 

Sample A68 . 

Location: On north side of ropd west of Stone­

~all and just west of the Dakota ridge. 
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Description: Sample ·was trken from an 18-inch bed 

in the Daleo ta. ~he beds st,..,nd vertical at this point mak-

ing them ersily accessible . ~he clay is very hard, fine , And 

dark gray in color. 

Conclusions: This cl~y s.ould make good dry-press­

ed and stiff-mud bricks. 

Sample A.69 . 

Location: on north side of road below a coal bed 

2.5 miles west of Vigil. 

Description: '.!.he s11mple was taken from n. 3 . 5-foot 

bed probably in the Vermejo form~tion. ~he clay is very hard, 

medium ~rained and medium gray in color. It hes a pecular 

concretionary structure and breaits with a sub-oonchoidal 

fracture. 

Conclusions: This clay should make dry-pressed 

bricks. 
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Snmple 11. 70 . 

Loc~tion: On north side of road . 7 of a mile east 

of Vigil in Sect.L4, T.33S., R . 68W . 

Description: ~his s~mple was taken from a 2 - foot 

bed in the Raton formtion . The cl~y is very hard , medium 

grained , nnd light gray in color . 

Conclusions: This clay should mrike earthemYpre 

and dry-pressed and stiff-mud briclcs . 

Sample A71 . • 

LocDtion: On north side of roRd 3 miles e?st of 

'lie;il in Sect.19, ~l.1.'.338., ! .. 6 1T'f • 
• ' . -
Description: '.11his sa:nple 1::es taken from a 4 . 5 -

foot bed in the haton formation. ~'he clay is hnrd , medium 

~rained , ~nd brovnish grny in color . 

Conclusions: ~his clay may be used in the ma.nu­

fpcture of earthenware and dry-pressed brick . 

Sample A72 . 

Location: On north side of road three miles east 

of Vigil in Sect_.28. T33S., ~.67W .. 
' ' _"\<;, 

\ ' 

Description:- • '.J.1his sample wrs t13,ken from an 11 -

foot bed in the Ea.ton formation. The cl11y is herd, fine 

gr~ined , end a dark ~r"y and bro~nish ~rny in color. 

Conclusions: 11his cl8.y should m1:1ke dry -pressed 

bricks. 

Sample L73. 
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.Location: On north side o!' the road 1 . 4 miles 

west of Larancito in Sect . ~2, T . 63 s ., R . 66 w. 
Description: This sample was taken from a 5 . 5-

foot bed in the Raton formation just above a bed of coal 

and 15 feet below a heavy sandstone . The clay is hard , fine 

grair9d , and black to black-gray in color. 

Conclusions: Earthenware and dry- pressed brick 

may be made from this clay. 

Sample A74 . 

Location: On east side of Creek beside railroad 

at Broadhead, This is in Sect . 21 , T . 30 s ., R . 65 w. 

Description: 'l'hi s sample was taken from a 3 . 5-

foo t bed in the lower Ra ton. The clay is hard, fine grain­

ed, and medium gray in color. 

Conclusions: Thin clay maybe used in the manu­

facture of earthenware and dcy - pressed birck . 

Snmple a?5 . 

Location: On north s ide of r o a d. 1 . 5 miles west 

of Asular in Sect.33., R . 30 s ., R . 65 w. 
Description: 'l'his sample was taken from a 4-foct 

bed in the lower part of the Raton formation. The clay is 

medium hard, fine grained, and light yellowj_ sh gray in color. 

Conclusions: This cla.y may t. e used in the manu­

facture of earthenware and dry- pressed brick . 



Sample A.76. 

Location: About 1.4 miles west of Hastings 

on north side of road in Sec. 22, T.31 s., R. 65 w. 
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Occurrence: This sample was tE1ken from a 4-

foot bed above the first lignitic layer above a heavy sand­

stone in the Raton. The clay is fine grained., medium hard, 

and medium gray in color with brown and yellow ironstaine. 

Conclueione: This clay may bo used for the manu­

facture of ea rthenwa.re and soft-mud and dry-pressed bricks. 

Sample A77. 

Location: About .5 of a mile west of Berwin in 

Sec.36., T.31 s.,R. 65 W. 

Occurrence: This sample was taken from a 5-foot 

bed in the Raton formation. The best material seems to be 

at the bottom of the bed. The clay is fine grained, hara, 

and medium brownish gray in color. 

Conclusions: This clay may be used for dry-pres­

sed bricks. 

Sample A78. 

Location: About 1 mile east of Ideal near top of 

banlc Vlhere stream and rend pass under railroad. 

occurrence: This sample was taken from a 6-foot 

bed of clay in the Vermejo. The clay is fine grained, very 

hard., and black in color. 



Conclusione: This clay should make earthenware 

and soft-mud and dry-pressed brick. 

Sample A79. 

Location: About .2 of a mile south of road to 

Pueblo, 1.5 miles east of Silver Cliff. 
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Occurrence: This ae.mple was taken from weathered 

felsi te of unknown thiclcne ss and extent. Sta ined material on 

mine dumps in this district ehows that the feleite is very ex­

tensive but very impure in every place where 1 t has been 

brought to the surface. The clay is medium grained, hard, 

and white in color, containing many black specks. 

Conclusions: This clay should mrure white dry~res­

sed brick if burned above cone 05. This clay might be used 

for white ware if it could be purified by washing. 

Sample A80. 

Location: On south side of Rattlesnake Hill at a 

prospect on north side of gulch, 8.9 miles southeast of Silver 

Cliff. 

Occurrence: This sample was taken from a vein 5 

feet wide which dips s.53° E. at an angle of 42°. The wall 

rock is f e lsite. The larger pa.rt of' the vein material is 

pink, but white layers up to 18 inches occur. This sample 

is that of the snow white material which is fine grained and 

medium soft. 

Conclusions: This clay will make white-ware and 
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wall tile. 

Sample A81. 

Looation: Same as A80. 

Occurrence: Same as A80. The clay is soft, fine 

grained, and light pink in color. 

Conclusions: Material is worthless on account of 

excessive cracking. 

Sample A82. 

Location: Two hundred feet north of Skyline 

Pavilion on Skyline Drive, northwest of Canon City. 

Occurrence: This sample was taken from a 7-foot 

bed in the upper Dalrnta. The bed has several sandy partings 

and is cut by many veins of limoni te. The clay 1 s fine grain­

ed, very hard, and medium gray in color. 

Conclusions: This is a No.3 fire clay. 

Sample A83. 

Location: One and one-half miles north of Pen­

rose on the old Florence and Cripple Creek Railroad grade . 

The sample was taken from the highest tunnel on the east 

side of the creek. 

Occurrence: 

bed in the upper Dakota . 

This sample was taken from a 7-foot 
0 

The beds dip 20 S.5 E. The clay 

is me di um gre.ined, very hard, and dark gray in color. 

Conclusions: This is a No .3 fire clay. 



Sample A84. 

Location: In gulch on east side of angling 

road in Sec.35,T.25 s.,R.63 w. 
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Occurrence: This sample was taken from a 4.5-

foot bed in the Dakota. The . clay contains a 6-inch sandy 

stratum 18 inches from the top. The base of the bed is 

sandy and grades into sandstone . The clay is medium grain­

ed, very hard, and medium gray in color. 

Conclusions: This clay may be used for stone­

ware, sewer pipe , and stiff-mud and dry-pressed brick. 

Sample A85. 

Leoati~n: Caper's Spur in Seco31,T.24 s.,R. 

65 w. 

Occurrence: Sample was taken across the face of 

a. 25-foot bed in the Da1rnta.. The deposit is in a basin 300 

feet wide of unknown length. The clay is very h~rd, fine 

textured, and very dark gray in colo~. 

Conclusions: This clay is mined for a fire clay 

and used in the manufacture of fire brick, but tests show 

that it fuses below cone 27 which is the minimum fusion 

point of fire clays. This clay will make stoneware, sewer 

pipe, and stiff-mud and dry-pressed briek. 

Sample A86. 

Location: About 1 mile east and a 11 ttle north of 
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Caper's Spur on south side of arroyo, beside an old tunnel. 

Occurrence: This s~mple was taken from a l5-

foot bed in the Dakota. A 2-inch bed of sandstone occur1 

7.5 feet above the base of the clay bed, and another bed 

of sandstone 10 inches thick occurs 10.5 feet a l ove the 

base. The clay is medium grained, very hard, and dark 

gray to brownish gray in color. 

Conclusions: This clay should make stoneware, 

sewer pipe, sti:ff'-mud and dry-pressed bricks. 

Sample A87. 

Location: At mouth o:f old tunnel in Black Can­

yon about one mile from the south west entrance t o the 

Garden of the Gods. 

Occurrence: Sample was taken from a 2-foot bed 

of clay in rocks of Carboniferous age. The clay i s overlain 

by a hea vy sandstone and underlain by 9 inches of sandstone. 

The clay is fine grained, medium hard, and black in color. 

It contains gypsum and pyrite in noticeable amountso 

Conclusions: This clay has been used by the Van 

Briggle Tile and Pottery Company in the manufacture of art 

pottery. Tests show that it is suitable for the manufact­

ure of stoneware, sewer pipe, and dry-pressed brick. 

Sample A88. 

Location: Same as A87. 



79 

Occurrence: Sample was taken from a 3-foot bed 

of clay which underlies the 9-inch bed of sandstone men­

tioned under A87. The clay is fine grained, medium hard, 

and black in color. 

Conclusions: This clay will mnk e stoneware, 

sewer pipe, and dry-pressed bricks. 

Sample A89. 

Location: South of Calhan in Sec .11, T.12 s., 

Occurrence: This sample was taken fran the up­

per 6 feet of a 30-foot bed in the Dawson. The clay is 

overlain by a f'.r'iable coarse-grained sandstone from 15 to 

20 feet in thickness. The clay is medium grained, hard, 

and grayish white in color. 

Conclusions: This cla~ is being used by the 

Standard Fire Brick Company of Pueblo, in the manufacture 

of fire brick. Tests mow that it is a No.3 fire clay. 

Sample A90. 

Location: Sa.me as A89. 

Occurrence: Sample was taken. from the 3-foot 

bed which underlies the 6-foot bed mentioned under A89. 

The clay is medium grained, hard and yellow and grayish 

white in color. 
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Conclusions: This clay is mined along with A89 

as fire clay. Tests show that it is not a fire clay but 

that it may be used for earthenware and dry-pressed brick 

clay. 

Sample A91. 

Location: South of Calhan, in Sec.18,T.12 s., 
R.61 W. Clay outcrops on north side of a little W3.Sh o.3 

of a mile from southern bowidary of the section. 

Occurrence: This sample was t~ken from a 4-

foot bed of clay in the Dawson. The overburden conaists 

of 3 to 4 feet of soil. The clay is coarse, har~ and very 

light gray. 

Conclusions: This clay will make a No.2 fire 

clay. 

Sample A92. 

Location: About 4 miles ea.st of Calhan in Sec. 

32,T.ll s.,R.61 w. 
Occurrence: Sample was taken from a 10-foot bed 

in the Dawson. The beds are horizontal and have too much 

overburden to be mined by open pit. The clay i s very fine 

and very hard. In color it is a grayish white mottled with 

purplish pink. 

Conclusions: This clay will make a good No.2 

fire clay. 



Sample A93. 

Location: Southeast of Calhan in Sec.18,T.12 

s.,R.61 w. Sample wats taken al:x>ut .3 of a mile west of 

eastern boundary of section. 
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Occurrence: Sample was taken from a 5-foot bed 

of clay below a mon'Q.ment-forming sandstone in the Dawson. 

The clay 1s coarse grained, hard, and variegated yellow, 

pink, and grayish white in color. 

Conclusions: This clay may be used for stone­

ware, sewer pipe, and dry-pressed and stiff-mud bricks. 

Sample A95. 

Looation: About .3 of a mile west of Denver­

Colom.do Springs road 3.3 miles north of Larkspur. 

Occurrence: Sample was taken from a 4-foot bed 

in the Dawson below a thin bed of rof t sandstone. There 

is a bed of very sandy clay above the sandstone . The clay 

is coarse grained, medium soft., and a light grayin color. 

Conclusions: This clay ehould make stonev1a.re, 

sewer pipe, and dry-pressed bricks. 

Sample A96. 

Location: Stone City, 600 feet north of the rail­

road at the mines of the Pueblo Clay Products Company. 

Occurrence: Sample was taken from 6- to 8-foot 

bed in the Dakota. This clay occurs down the dip from the 



tunnel. It im ~ fine grained, hard, dark gray clay with a 

conchoidal fracture. 

Conclusions: This clay is a No.3 fire clay. 

Sample A97. 

Loaa t.1.on: Same as A96. 

Oeourrence: Same as A96 except that it occurs 
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up the dip from the tunnel. The clay is fine grained, vex•y 

hard, and a light gray in color. 

Conclusions: This clay is white-burning and non­

plaetic. After washing it may be used in the manufacture of 

porcelain, white ware, and refractory ware . It is a very 

good No.2 fire clay. 

Sample A98. 

Location: About .3 of a mile southwest of Stone 

City. 

Occurrence: Sample was taken from a 40-foot bed 

in the Benton shale. The clay is medium grained, soft, and 

gray-cream in color. It contains gypswn. 

Conclusions: This clay will make red stiff-mud 

and dry-pressed brick . 

Sample A99. 

Location: About .3 of a mile south of Fire Clay 

Spur on Moffat Railroad. 



Occurrence: Sample was taken from a 4- to 20-

foot bed in the Dakota. The olay is fine grained., hard, 

and brownish gray in eoler. 
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Conclusions: This clay 1s a plastic white­

burning clay, which may be used, after washing, in the 

manufacture of white ware and porcelain. This clay is al­

so a No.l fire clay having a fusion point above cone 33. 

Sample AlOO. 

Location: At Fire Clay Spur west of railroad 

in the mine of c.F.Wilson . 

Occurrence: Sample was taken from a bed in the 

Dakota which dips N.75° E. at an angle of approximately 75°. 

The bed varies greatly in thickness, but probably averages 

about 14 feet. The clay is fine grained, very hard, and 

dark f!}'ay and gr11yish brown in color. 

Conclusions: This clay is a very good No.2 

fire clay. With careful washing this clay could p~obably 

be used in the ma.nufactur e ef white ware and porcelain. 
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