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'!'he eompile.tion of pn.bl1.ah.ed ch miesl anal1"l3ee of tilGdi.m®ntary :i:ockG tm,G 
started aa an official project of the Uo S~ Geological Sv.:rvey in Juns of 1952~ 
M ·ch of the first two years ba.e bsen spt'!lzd; 1:11 prelimiXWJ;>y tri,il=em-enor to 
di seov r satiaf a.ctory proeoo.a.rsm far see.rching th~ li. t era tn~IZI ~ ol~seif.ying thfl 
Maly es, sstti~ u.p the fi:D.91 tabl a~ steo So.mm-aha t u1or~ th.w 3000 l\11.alyso 
from 16 States are now in various etagea of ha.ndli!l8 by the p0rsonnel of tlle 
proJect ~d the p1•og:-ass of the ,10:rk 1~ accelereti:12.g eontitantl;r.., 

Ths mJor pu..."',Po e of the compilation ie ·i:;o make the wid8ly- acatter®d 8.a.ta 
mor-e ,r adily acc611sible to ~ t\s&rra o:t div ree interoeta,, Precedsnt0 ar@ 
re.rs £or an undertaking of Just this natve; and for ibis x-oo.son su.ggastio~ 
from the potential users at a.'1 early sta~ in tl1a proJoot woo.J..d b0 sspecia..117 
holpful in selecting ths best patta:-no for presentation of tho data.. 'i!o en­
com-a&• su,cb saggestions, it vea decided to worrst up, into vn.e.t might be 
epproximotel~ tiD.Bl copy tor publicatio O a mmll but reprssentativG group ot 
8Zlal.Js o and to d.itrr.z,i'but thi111 experii.lent@l 0 IMek=up" to· a. numbar of gsolo­
gieta and geochemista hOaa raooti6m.s arui c:.> ti.cisra::;i could b rocei,roo. early 
enough to ~da the finel. sta&es of" th© Offlo 

So .la.rg0 a proportion of t h~ ane.J.yseo hs.vo been publi h&d by th$ State 
geological atlt'Ve~o end comp~~able o g&!li ation~. th~t it a a80m~d ad Mt~~ 
geou.a to start searchi~ the litm-11.ta.ro b;r- S'i,a:ta unite., Tha pn.b ications of 
the State of Ianu.a were &rii01lg the first waits complet0ly soorched and, &1$ the 
anal.,vse from thi~ State wre found to prceont nearly al the problGlils raised 
bf anal1ses from other e2.~ a· 0 thsy seemad a good ssm.pl to use for th0 experi"" 
mental. ltmock-uplto It ie sincerely hop~d that membe:re of th Kanse.s GGologieal 
Survey will accept it as a tribut that tbe eixcoll~nt repcrtn of the!r orgaiu­
zation hould serv as a g nms. pig for this parpose. 

The pu.blishecl e.nal.3'aes of e@dimeatSJ.'y rocks f&-om F'..a».8!1B 9 "1hieh are prS= 
aeiated har ~ represent only a.bot2.t 5 percent of ths entil~e Job of compilation 
that is to be done., Th 3El 695 :malyses .re bg}lieved to be all the analyess ot 
Kansas rocks that bave been pu.bli0hed b,r tl'le St!.tia; Md Federal Sun-aj'So If 
oversights or omise:lons are noted I) ~ should be ~ad to knou about · themo This 
grou:p of analyses doee not inelucla those that hav0 b@en pnblieh@d in scientific 
and technical Journela; it ie eetimted that an sdditionru. 10 p~cen of 
analyses may be added when these Journals are search d.., 

Xt should clea:rl~ be not6d tha.t 0 in ehoosing for this s~-pe~imenteJ. "meek= 
ttp" the analyses from a 1n,gle li.'egion~ one ooaie pert of th over=all plan of 
prasenting the matsrial is conaiderably distortedo One of tha most ganeral.17 
ussful fact abou.t an a.nalydia ie the lithologi~ ehsracte.rr of' the material it 
represents and for this reas n litholo~ic clw.raete~ ii.as been ~alected as tho 
firet eri terion in claesifies.t.1011 and s.rran.s awnt of the dnte,., '.r,_..J.a meane that 
i?1 the final co?npilation0 aiw .. l;,ees from ltanar..i.s m ll not ba grouped. tog~ther con­
eecutively ae her® but will 1>e sce.ttersd tmd~l .. eoma 12 or 15 grou.p haaiU.ngo tbrn 
t s eqo.iveJ.ent of about J0OO pages am ssvez>al volWitea of tho complets eompilationo 



W0 ~<10 e_lFJ lfO&'killg @ii th® Pl"O{jsct are ~.ll:io,1a, to have all critieiexas or 
e-u.ggestioXl. .. that anyone \$'00 is :bit s~erted eal"ee to ofter,, We i,otud like to 
kutM if the plan of p-.. e3e~ta.tion of the analyeee is smffi<"imtly logical, sillple, 
au:.l tiG?ka,bla \'JO that ·1;he oompila·tion tdll 'be uso:fru.- and uaa:f'ul for a variety of 
pv..."'L}o ek!., !f note how might tbi3 plan bo improved? Sevaml particular probleino 
Be~m clj.ftio~lt juet now and any advic@ OID them mll be ~spl!}Ci&lly welcomei 

(1) le the E;y!Etem of refersnces to original. pnblie§!.ticns0 (a.b'brmated but 
nGV@!'tl'ieless complete on ~Mh page o:i the tQbl.es) £1:atisfaetory in its preisent 
fc~m, or would it bo moTe neGfuJ. to give i~ th@e® tables mm>ely referenc$ nWJF 
bs~s to .az-ticle$ listed i~ a formal bibliogaplcy' in th@ lsst volWl'le of th@ en-
ti~e eompil~t1ont , 

( 2) uo the x-~marke w,iiez- ea.ch aoo.lysh especially help!ul. in their p:ee­
aent eov0Fage of pertinent data or could th$S@ remrka be shortened withc~t great 
loss? ~qsz-iemeo 1'>..a.s s'h.owm thttt gath~ri~ uta f'or ·~hese illl.Ci.dental remarks is 
the most time=conaUilliv,g step in th~ entire pi--@Jecto 

(3) Wl't..at h@''-1ld. 'be policy r~garding incl.waio~ of analyses the,t ha.?e not yet 
been published fo~lly b~t which are &Vailable ae Rcpsn fileu matwia1 8 for 
eopy1ng by a~:r~na t1ho wants tlie • in the off'ic@s of the State and Feder,1:i\l Surveys? 

(4) Sh1Juld piro:dmato and ultimate Malyses of cool samples be included in 
t bt e eomp,il~<::i:...on.l 

(5) Should a eepara.to st:r:a.tigr&phic index be pz-ovidad of the geclc,gic forma­
tioiui that are reprosented by ana.lys~ss compm-abl0 to the separats index of cca-
m.~e,.ai u.e05i . 

· (b) Averages and si.andal'd d.0vieti0ns are bei~ ealew.ted ot all grou:pe cf 
&nalyess that haV® some moo.sure of homQlgenaity (for example, all ene.lyaos re­
ported to repi-ement the Hm® rock type 9 all oo.mplea of the ease geologic age 

· vithl.n each eb.ssifica:Uon groiw~ and all samples f~oat the asme geologic forma­
tioa),, .IIZ@ these meanQ Md at~d d@viationa of sufficiently gen.oral interaat 
to be included iu ths compilation? 

F:tnal.ly, I wiah to tmke thia1 oppo:rtuui t7 to manti O?l the principal l°esponsi= 
bilities ot the three of ti.VJ whc are WOJ"ld.~ on the projoot,. Mies Welsh is pri.,. 
marily concerned with digging the origi?ml analyses li!.lW. related data out of the 
published literatureo Miss Hill makes the caleti!.atione f~om ~hieh the individ­
tl..."U- am:J.yserci al"® cla.seified and sh.a alee has chiiZli' r.esponsibility for ~ the make= 
up of the tables,. These tuo do the hard work of the pz,oject; as supervisore l 
read pl"'oo:f on their copy and. make the doubtful decidons to do something "'this 
particw.ar b18¥ rather than tb.ato Al.l cred.it for work well done propsl"ly goes to 
M:tos W0lsh and Mias Hill., All blams fo1· t1hs.te-ver is wrong With the project is 
entirely mihGo 

\ 
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T~ '.f-':e"OJ ~ of: ~ling publiut$d ~t21 4.M~ s of twdim&nt!U'j ~ 
f th11 Uaitsd S tes wa und.01'"te.'ksn by ·he US Gcolotgical Survq in 1952, ~go-

1;,- an C'tltsro'.lt'h o uwstiOllS wz,r a ~L\oi- 1v a graap of 
e ata • geologi;,t , go pbys1c1sts, 0 lYlologiaw called tog.&thtal' by 'the 
~gil Inst1.tution cf' Haahi~ for ~e ~ o:a prc,1-\~ of ·'1m ~ c 

ctr,- of Gadimeataey ~- 1'h1 group pointed ou-2. the a. lmoY~g O .­

pom."'ion "' sedimrm.tary rock CC"e'Pfll"a "i to l :t has b8G!1 knc· fer oo-eo 
d cade about thti ccmposi:M.on cf • CUG l"Ocka .muld oo extrema~ lpf'ul. m 

fi&ld of sci~nce. As Nwlt o~ thi !'..M ot.twr coatem caa on tbt 
j ct, the t.fOMJ. Rt'l nreh OcunoU in 1951 o h.Uahed a 0~ ·too 
C =l. Compordtion 01 ~f th& ~ of' ~ch w • t.o neour&go 1dS 
"rul'tml. in~stigs.tiene that v1ll to b!t r baland lmo"~ of 
ccm:1.1»1:~-t10 or S9d~nt-aey e., Sinoe f cm ~t. Ocmni '!,. baa 
e cially ncmmgeci ri.ip:tiona or !.!eop,,,s ~!WJ·nta or prt!laoO~ 

cltc g !lid.ch tm"" cal info tion clsarly 
adt)tftata lmowlet ot .a. ch.~.c.;w,-;x of . ~ roo1m 

met of ~ dep,ud in pu'"t upcn cliemical ~ea ~ ~ ample I but 
to obex>eo viaeq th9 l'Oc1t c vbieh mu ~ees :AN ~oat ~tteu. tht:l larg 
amount ot im'ormt.!.oo n . - de'.b=' -catt , red tbru a dive1"'a0 litentul!'8 ~kl~ t-o 

anambl d s,yst ti in i't jor ~...ng. 

Too group of' ~eientiats vho mt ,;, :tw 08.rm)gi 1,mvt1-
tution ffl3d the mm~-1 of'" ~8 nRC Oo:Mdt • ,re intsc at£4 ~ in . 
more ~ftl'l'ttieu.l atijX)cts or th ~o......__,....,..,.. .. :tma .tat7 rocks Too lbo-
1.ogi.cal Sw."VGY ~o fully in ~Qi th-~o &t1.cal. itttl~~m beca.uoo 'they 
41.rectJ;r m1fJ' i~l"taJ:lt gt)ologi probl.emGJ ,ut it is al o a.a a ta,x ... 
I~ i!'wtitU'tion, con~rmd lfith tho utill:mti or • t.s17 x-ooks r~ 
conamic purpooo&:t- $ bttilding ~.cn!t eili &?and, · . .c and ~ mawrlala, 

&1ld ~or u: o+Jwr praeticru WJe • &oo.use it BhaX'&s in both tlm retical 
and appli« mteresta in too c:btmj.stry ot sod. n~ l"'OC!ta, thB US Geol.cgieal. 
Surve7 could app:rcpr1ately umer the major Clk of ~ the publ.w:;.-

, to the end that th Y.f.d&~ cat~~ infellilation '!tA7 be mad 
adiJ.y :\mil&ble for ntb range of iutoNurbi ~ 1 pomb tu1e ,. 

Bet~ it vu decided to ~rtak.e ~ilation of th eo a~s-.ts, ~ 
~ort wn made ·to app iue tb3 pre bl» · g:,..itw of the job Fr.lm ~ l 
re.mm emaples ci' tJw lit-erat?Jrf:, it a~e that ~thing llk 10,000 to 15,000 
chmical ~&f>!!l of' eedilmnta:q rocks of' th;a u .. S., bw bee, pi'bl1Wl04 axd that 
p&· • ps 90 i,aroont iof ee er& ~ nports of w 'W.1~~ Sta ~lc«iml aw-
wyr1 mid associated State mtl~rsiiiiee am o the U., So Geological~" 1-. 
ie estimated. that anoth0!> 10 pe:rosnt or oo ct ~e ara v.td~1"' acattered tbru 
t!chnical. journal.a of aaieu:t.itic ditllo1p.'Jj.B!)8 .. 

I-t shmud b9 not.ffl at~ ffi1 t tba.t tbioo 10»000 to 15,000 publi3b&d 
~•s ru:e almost eert.ainl:y not f'd.r'.cy' rolffl1)aent&.ti • of the c«!lp08itimi !}f 

m ntal.7 rockoo Tm; overuholming majority of ul l"OCkll snal;r.tAd MW 



n l.eetM be®use tile7 (or~ t..~t to~ ) of ttpaci&l oconanic 
inter08t arid, for tba't var.r r.aaoon, 'thV are llko31' to bs of ~ ebmical 
cmnoa:iti.on., fa?" ~. th& ~ion or limatOll&s that oonte.in 95 ~ 

or eaco, &.N groesJ7 ~premnt@d 1n tbe p.lbli btid ~ ~ 
~~~-.,\.1:aion is i!!6de vith th.a range in pm:oli:y ~ mwral llmstoms. But th!a ,m.... 
l"'GpN,nntstive natttre or th8 publiabed ~• doss not £62'i~ detract bs 
'th91r potential \'U!itd\tlmse-- quito the opposite, in fact, when one cona!dsn ta, ~ev uma to vhieh t..~ amqtic data maJ' b0 put Tm faat th&.t ~ 
te rootro of unu parity ha • beffl i$pacia111' eeh>cted for ~sis aff'orde 

the potontial ranuf'aotmer of U:m»., induotrin.1. t'ha:cs, tc,.. vith valU%hla Sn,.. 
f'o?Mtion m vh3 tho beat ~cs terlals t~ his }m."'t5.cule.r ~ can b8 
o~ moat read.ill'., It ill tn that ... he geologi t or ~ int.emu~ 
!n esthatuag th$ :v-&mgc cm\!X>si 10n or tho oarth. • torialB 1a not linl1' 
to t1m1 gro a &."IG s of thauant'is or publiGbed aml,yaea particular~~ 
tor his pul1>08&. Rot~ r 1f h& pqa. atrlc:rt attention to the aNal dietribat-1an 

tbicknaan of di1~rGnt rock typas and of 4tttoNnt gm,logic f'onmtiou 
repro~ by publiah,d amJ.;r s" .., ahou1d be ltbl.e to make batter st5mtea 
of awrago compol!d.tions th!m most ~ then new a~blo..._ or o:t l st to dia-
coww vbioh rock VPOB and t01'tlatiCIW moat 1n nsed ot nev ~c data. .. 

On.oo it ua.s d oided t,n UD!e:t'te.kG ccupilaticn of the ~ea tba quasti<m 
~se or hw to arrnnge 10,000 to 15~000 ~ • ao tbat U1 rs l.tlo haw qui­
ditt>ersnt intertum, 1n m1ud could f'ind p.u-ticular ~a or types ot tmalT 
vithcut ~ ,eff~. ~ tbG most~~ nseM !$eta e.bmrt an~ 
mmplta ar& (1} its litholeg:lc cbamctsr~ (2) the gecgmphie l.ocallt,' ~ wld.ch 
it CU!llt 1 (3) the gaologic fol'liBticm from lmieh it coll cted, aDi {4) ti. 
c r oz, a to which the -~ has boon or night ba pnt. But ~ 

la~ivo importance m- thee0 am oiihGr tacts abGut a sample w.r!ea ~ 
nth tha ciw. inte:reGte ~ t~ p.u-ticular or the iaf'ol'm!l.tion. Al'tho 
actual or potential ~NUU uae ha 11 th& dli r consideration 1Jl loot-
ing aedhl5nta.ry ?'Oeka f"or cb£aical ~sis, it is clear tlst th ~e 
oiap.~ CMnOt be claeellied &.m ~ ~ cm this baste, bacauss the 
mtormtion cm ~rclal ues ie ~11' ,me n f'l"'alii one report to another 
and eftJi for gi~ dGpoait the UN my olvm f'rmn time to tma M a :region 
devolopa and imutrial proCGasee are odifit!d. .. 

Ccmd.dari!Jg tlw ~ of tbem.1etica.l and .. ctical mtereut 1n and of pog-
1bh s ot th& ~a, it deoid to ~ tba plea by 1.bre8 suc-

arusaiw criteria& first, by- t.ha11• grou lltbologlc ch.amctor, Acond by' their 
l.ocallv, am third by tha1r geologic tormticm or l"Olatiw stmti,m.pbic Ol!der, 
and th8n tlJ ~ a parate imu of' fUl co:1merc1e.J.. 't'.eas. Thie plan of 

~tian grcupa ell aapaa of C111e lltholcgic t.JP9 topthel. .. , th.Im sub-
ti a th~- 1Jn1lAr 31ples by tlm s to am counv tmich they col-
l cted, ud tinm.~ ftbilv'~fl• the ccunt,w groups b;r nls.tiva stratigraphic po,. 
ait1on. Thia .., ~ o~ ~msnt give lesa- epbasiG to geologic i'ol'lmticm 
G.td pologic age than utlUld simbl& for certain use ot the data. M• 
af'tf.;r &nersl trl.ee vith ~r p~ or ar1~t, it appoan that 0311' ~ 



f.lllmt must 11, a ocmpromi . tba~ talle atort or the ideal for sans J:l',l.'fpcBaB. !o 
--·t tbU dimdw.ntage ot the pu-ticular sy·S'km al.Gctal h re, it 16 pmu.d.ble 
tbat a puate atratigre.phic index or the polcgi.c fcmra'tioD& sm ~ologic • 
rep:re~ tv the~ ahoUld be Fffidad, anal.ogoutJ to tba aeparate ~ 
ot CGlll2!01--C!al. us.ea. . . 

HhGn tbs projoct '45 n.ret started, 1-t :a,s hopsd that all~ •ter­
We ~ be classU'ied !mpq by the ~ lithologic WX'!Wi (~P sbsls, 
Hmstons, etc.) applied .,o them in the ~ _raporto tram ~oh tM ~ 
wre tek&n.. Expe~ce has show, h . , that wcl1 an ide&.ll;r aJmp1e baaia 
ot olaeaif'icat1on is prnctioe.ble ~ :for the pu:ror r<;ek . tqpaa.- · · ~ · ~ no 
distinct bcr.mmu-ies between dill rant rock t;.vt»e; and for mb:ed :rocko tbs lith­
ologio l!Clm$!lcla'ture baa or mooatd:ty- become <ui:~ di'V&rea. For e:ampls, 
~ cbmlty reeks or nearq identical ~ti.on azre wri~ i-eporlled 
aa chelk, 1-etone, oha1k ~,marl., am ehale Ao a n11r.1l:t~ th1D ~~ ot olaa 1-
ftoa'tiOll would 1t tonosma Dike very oloeel:7 aimilnr i"OCk tn,es tall mto cate-
gor! that a~ to be wttre~ diff J."&U't. ~ :parpotffits or th$ ~ ~p;i.­

lation, it~ neC8esa.t7 to adopt acme objEH:-ti?e syu ~ eh.eeif'ication that 
depandn prim!trl.);v' upon the chslilical smlyEJGe ~ 1w.e. 

lum bu been vntten owr the pet f1fiJ' 78U'S at.out various qs • 
cl.a s:1f1cat1on o:f the igmOWJ rockGJ but unifo ~t a.bout the best ~ 
for All purposes hats not 19t, ooen 1,u.094. In emc '4a7s,. thot1gh'1 the cl.aa85 .. -
f'ication of !pons rock , according to their chftmioal ccnpca1tion, ffflOU1d be a 
!mpler problem than that or the che l ol.Mcif'icatioa of. ~ rock8,. 

'lhi• 1a bocause, t lean in ~, 'th<J 'Brl.oua typos r4 ipous rocks ha 
obaracter:bcll adequateq 1n teru ot a relati q ,mnll. mmb&r ot ~ or 
nom&ti mnemls vhicb C17st&ll.aed during tho cooli2!g or an ~ maam4 
Mu;r eetimllta.t7' ~, 011 the other bandt a-a up large~~ f'rupantal 
•terSalJJ .... graiM ot .m1.nerala tb&t 1.-el"G tom.ad ill e.n~ts to+..al.q diff'or­
ont fTc:a that 1n vhioh the d trltal secU.ant rim~ e.caumulated. Thus no l"Uloe 
ct ~v, ccmpambla to thoe tor 1P rock , govern tbe miDeml 
aasemblago 1D aedimentaq rocks- or at mv ate no ~ch 1"\th)e ba'fti thus fur 
beon discowm. FutheR201'91 o.tay-~ tUO a jor conrstiwent ot mrq 
aedimentary ~a, and the olq mt.ml• uo &XCO~ ccm.plm in tlwh- min­
~mloo' and ohemcal ca.upcaition. flda tact alon9 grea~ bandi<Ja eftorta to 
stabliah a ratioml baais tor tJw ~$1 clazsaltication of dotr-ltal oad.11:»nta. 

I't 1D efffle9iYAbu; that a sptem Mtzl!3de~ devisad fol' cl»JIS!f)i,ng all 
oodt•nt&-,r rocke ill t&ma ot a few bit-rar.Uy cbo am 1L\O%'O or le f'ictitiou _ 
mimmla vbicb ca bo ccmsputed t?om tho chemi. canpeoition. It~ h1 mnticmad 
he%'& in r,assing that thei tormule.tion or ch · atom 51' 11 b& one ot the 
acietttifl.o s to uhich a carq:,rebensi-.c, campilat1 of fmiiiMntary emal7 c vlll 
ha put. Eut. 'the fact is that no W4Ch classificatis iii~ availabl~, am. 
other ma1tt for thQ chGln10!.l claeud.ficstion of blmtary rocks mllfJt bi, 
tur purpoa9e or the oampilation. 

ft 



After trisl ei"fo?'ts l.'1th se~l"a.l poai8i£1g m®thodai of claeeifica .. Gion, it 
a.ppsars that. the ~s-oom m.igg~eted by~~® _i.f w~'bin~s ·~he d@sire.ble e~nt® 
of ~simplieit;v uith at least, a modiCl.itl of' ~ci®nti?.ic baoke--round &{S wall 
as or b:JttGr. t.han any other ~t devieoo.. Bri~:fl.y ~oont19 S,.Vi!l'tem .~&:ts al.1 
eed:imart~ rocks aa if' tru,w w~ ll'.ht~s of th® thr®e components, Si0:21} 
(il,Fe)20.3°ru!:;aO, and . (Ca~,g)C0:3, $ll"l plott& tooooi m.~"1:!l"as ml_ a t:riamgulat" ~ 
g,-.tmq To &i. first w17 ~.,h apFmtimtic.a, the ~ i$M ... ~b®rs of ~13~\'lf& 
diagram might ha thought of aw t.'he mirooralis, qm;i:·tz, f0rrugino,1s mu.xi w 9 lffltl_ 
. ca lei te-d.ol~.te o In actual. fact, hO",:;..~'ftl' 11 moist irodir?,~.mta..7 r©cka eJ..imot be 
stat.Gd 0~n rcmghl;y aei m:lxtm:'$S of th~m ~e vJ.imx---als., Silioo. is a tm.jor 
const1.ttwnt of all th~ ~r c1e.y m.in@re.la, rm.d thus t.~1® :m~mt. au~t t~&i 
of mtdetonas hav~ chemical Cefm!?Old.tions t-ht1t- fall -approx.1m.w'.cy- mid...w.;r ~­
tt1.oael.\ the ~ theoretical ~iute" Si02 mid (A.11Fs);:zO:v!!H:zO. Similru:':cy a 
cleanp ~11 ... sor-ood oomaton@ that incloo0s 3:'tgrt.:1ficant e.mo-i.mt~ of fE1Jldspar 
grains contains much il~~ aoo it tmw apr-&s.l's m Mlls®11 s a:y~ u 31, ~ 
of Si().2 and (.U,Fe)201°g;20,. If the mm g-m:t.f.la isi.1cl.ud@ mey particles ©f 
caleic plagioclan ~ of f'~no,,.msgms:ism rninclr&ls, the. rock cont-e..ine signif'= 
iGmt amounts of il2~, F0203, c~o, am MgO as wllllll a~ Si~ ai'ttl :'!.xi tb.1$1 ~ystm 
it me,;:, appe~ G.s a ~"'m'0 of all th!'0o c~Gnt~, ·wen ru1 if :lt 'it"er® a 
e&l~ous mdstoo.*., 01:wioualy ~~Oil!' s dia:g.rom e,1m1ot oo ·~®n as ©Wn a r~ · 
ootm~rpru.""t of the urrual mm..-..mm5ton2 ... l:;..ID1;)~tom di&gf'81.m 0 · New:riJlele©s if t.'h@S0 
qvaliriootioml ~.ra kept cl~~ in l!d.nd, t.b.® tb.Ne sol!A1Jima.ii hypothetical ·cam-,, 
pooorrts of his · diagram afford. a usef-ul b,g.Bis fol' c~ss:L'fy'ing t!w cbmd~ 
aw...q,eea of' most · oo~t417 :t"Ocks., 
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~ t,l'!roa-~~;,.t d:t&g~ b'.3CCwtDS fu..t' ll.OlU -a;.w:t'ul foi· •.:1'!1a~ifyit.g wg0 
~ ra of' &1aJ~s®c ,r~n i•t is an.'ir'Jiviclei..-1 1.xrto et1 ,,X:>' -; a.: 8.G tlt:.·ii conso~pom. 
t,~ ~ ot mw.qEs • Convll'1ni.Gn·i.. ~~;-· ~:loi-w .1. Ol" tilis p :aposa ~, ·oo det'illlGd 

\ rat.oor a.rM.tmr:i.J;; as fol.1.o'fffJS (Sae also F-J.g l) · 
-

A .. Very h.~ silica grua.p (Si~ f'm.t\ 90$ t.o 10~) 

B0 'H1ih c<t..l.ioa grwp (S:1.0;? f!fGU '15i to 90 ) 

"'., Al:wn:h _,... ~iI:t,-a:14!_ t' ~p tSiOa< 75%; S:t02> (:R20~"rtU;-,.O)>. 0~..,,.oor~1',t-00] 

D" C.°!a?'mr.J!l,tG~i.7.i@-2 fli.>e'llp :s:to ~ "15%; ~?iCp Car'bo:r .. r.:oo s ,, (R20;3 ° rlf!~O)] 

E., H.1.gh :t:md:nt\a-:,'- -~ gl'OUp HRa0:3"'1JH20 •. >SiV2~ {~~~,,nE20)>0a:roo?1a'oorj 

'F\, ~"lp,U',) QS.l'W.J.,,'1l%~S g:r·mp r,~ .. ,)£-.lG~tf.a<~%; c;rz.~-1i~~t,03,..., S::'.Od;) Ovl?°b-~l :,'l®'11> 
\~~_,mr2or1 

Go High ~\"OO~t©e g~1p. {}n•t~ti.>ts hmn 'b'S,j ~;~., 90-$) 

H., Ve:cy high carbu:oo:~e g.ooup (Cm'l."tmate ~ 90% to 1CJ%) 

( Ca ,Mg )C03 

Fig. 1- Mason~ diag1'1&m of the composition of oodiDlentar,y rocks subdivided 
lnto 8 m."Ms corrsaiponding to gr,oups of cbmairu ~sc, • 

v-t·t:t 



___ ..,...,-.;;-·- o.9 to 1.0 
. C ----- 0.5 to ~ ' 
e!UC 4ol O S 
dal.ad O. l 

C«ill>OS tion to·tnbOdl"W 
~ 

proportion 0 
• , ·au 

Cfm.ta.1 

8amp1e · t calculaw to a. to ot lose. than ~ ot the 3 mjor #Olil~ 
eat pla.ead bl · .a. -~~1,a:11llamau Secli:m1mtel7' ~..-
am wbli~ :into O"Plll'l~ uiilu.':ii-1~ 1"0dcs, ml:!Me, pboapaates, etc., 
ctepe~ Upmi 1r nta. 

!z 





Ao :Barber Coo Cen sec 18,~ T 31 S,i-, R 15 W" Rose ii Ko E,;) 1950~ m.m,a GS B 86, 
})to lj.9 Po 96. -

Sa.ndst<lil®9 24 ft cllsm;.el sample n~.a;i:- driJJ. holes 7-10 ., AneJ.ysii:; of whole 
re.ck; locally cQ?Ita:J.na aggregates whicll a.re readily :t'em.oved by 20 rM?sh se1-ean., po 95~ 
960 

Poss!b..1.e usei FouniJ:.x,'y send3 :p. 102;; 1030 

B. Barber Coo Secs l'L· 18.9 19, T 31 S ;t R 15 w .. , Lall #5011~1., Nixon.I' Eo Ko, 
eit aJ .• _, 19503 ~ GS B 86, pt, 3, P• 46.1' 68,i, 76. 

Sandstone t c:cmposi·i;~ of w.~u1 hol,l?S 7 .. 1,0.. ll'1•a~"tion IJ.-2,ssing 20 81.t.'ld ~a.i.nad · 
on 100 mesh screa:n.s o l!"or dr-ill hole 10 i m:iJ1~~rr,uog,y ~d :percent.age of he~mry minWf• 

' ala 9 Po 62, 63; rowdlwsa o.f diff'erent size 'Z: a,crtions !.I po ·58_; sieve e:llal;y-sis ;1 po 5!:·o 
Logs of drill hales 7-10: p" 50"' 82 s 8 3" Toon:<J,ge estima:'<.ea., p -., 'TT., 

S·uggestad usei Fm.'llldry 1,Huul or gle.i;~ sand~ if' ·treated.i p" 79. 

C. :89..J."tler» Co.manch~_, am Kimm. Coi:':~" Ba:r.bei• Coo Sees .;.7,:, :!.8p 19s-T 31 S, 
R 15 W o Drill holes 7 .. 10 o Com.s,ncit':- Coo Set.;!3 2'{ $ 3'-st;; T 3J. S ~ R 16 W. f!r-'ll.1 holes 
ll.9 126 Kiowa Coo Secs 9.11 101 153 l7i, 189 T 30 S;? E 16 W~ Drll.1 holes 1-6. 
Lab f/:!}9207" !dam~ . 

S~tene ll composite of 1.2 cl.till hol.es in ;S co'l..U!ties » :p ~ 68 ~ Se~ sanr_ples 
=/1:50140, Kiowa Co.Y and. #50141.,1 :Bar-bar Coo Too.nage est,i.me:te., p, TI o Logs of' drill 
holes i po 50 8 Bo-84. 

Suggested use-: F'OOM.3'.'jl" sand or g.1.8.!is S&J:ld~ if. "i;,reat,ecl. 11 1)-, 1'9o 

pj!_/ B C 
S102 97~15 98.,5',4, 98017 
Al20s ;f Ou72 Oo82 
Fe20s :/ Ou20 0 ol. 'f Oo25 
R;aOs ..= 1,,44 
MgO OoC'JY Oo06 
cao Oo05 Oo03 
k.eO ) / Oo02 OoO;i 
K~ 

)Oo67 I 
0 .. 09 Ooll 

Ti02 ~~ Oo09 0,.10 

P20s ~/ Oo02 OoOl 
13&0 7 Oo02 
SOs ~ . OoOl Oo02 
s tr i;,r 
Igo.it Los~/ Oo;l!. 0,34 Oo:59 

Total 100.00 100.10 99099 
C"laes 97,2fl0 99;.'l»O 98Jl,O 

a/ccmtains ·lmd.eterzn:tned Mu . 
~/,Rounded off' to wo decimal }ilaces 
a I.Includes {;U.i.'l!ti..na but not :t1<>on o.,"CJ..oo 
~/contains Zz ,·· 2 and V:!)5 whe:t\ f"-.t>esen:t 

~h.()5=1.000CC . 
!/wt" ~;rcent~ge en a:l.:-r.••W.jf basis . 
§k/By diff''e:r--eii.ce .~ 1.;hi,~f.ly allmlies 

. I 
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/ 
A Group 

~ 

A and ]3., Chautauqua Coe . P.E:l'rnBYLVAJ:-11:A'N» ST.PJ-\.NGr-.:.R rm., TON{lAJ."\lOXIE ss mem aud 
LA'WRENC'E sb )1 ~ ss 1uen..,,!/ Ana.lyst 5 G" Steigel"' ~ USGS lab #2227 o C:1.ar.ke., F o W Q ~ 
191;, USG$ :a 591LI Po 220; Bl.ll"eb.Brd., EG F .. , 1906, USC,!$ B 285i P• 462, 46:;" 

, Sieve test..s and roun,inass de;ta O USGS B 285 3 p. 462, 46 3 Q 

Use~ Samples conside:.r.ed too lent i.n silica, and too fine g-"8.ined for glass samli 
ide JI p" 4 71 0 

Ao S 1/2 SE l/4 see l9Jl T 31-!• S1 R 13 E; ·tmm of Niota2e, 
Sandstone jf white" 

B, S 1/2 5.E 1../4 sec 19, T 34 s., R 13 E; town. of' !ifiota.~..f.~ .. 
Salld.etone, ligbt ;yw.owi.ah brown. 

!/ Letter f'ran Ks.ns GS, 7 /16/55 

T otaJ. 99. 60 
ClaEHs 97 ,:;,,o 

~/ Tote.l Fe 

:a 
96)+5 
2.76 
o.,,r 

99 .. 58 
96,4.110 



A Group 

A, ... f~ Cb£a>okee Co~ MISSISSIPPIA!."lf;; 'J: ~. $ 1 R 25 :m.,. tovm, of Ga;te11a.o 

A., Probeltly WARSAW ls Ol"' KEOKUK ls 6 !/ Bonau.za sb,e,i'·tc Artalys·t,~ E., Sco,lme:l.der~ 
collect0d by \L Jermey" USGB lab ff 120, • Cile~ke., F" W o ,!) 1897 ,, USC-.S J3 liJ.8 1 p., 25 3 .; 
Clarke 9 F • W o., 193.5 .ii USOO :S 591,, p <; 222 o 

Chert; aJ..tered., 

B., Pro'babl.y WARSAW 1.e;2 er Kfl:OKUK lso Y Bo~&, .sh-2,f"Go P,n.alyst.r E., Scbn~ider51 
collected by W. Jermey., USGS lslt #120,o UBOO :B 111-8» Po 253; U:SGS B 5919 po 2220 

' Chert .. 

C o P'.t>o~ty- WARSAW 13 ('!'>,r-> KEOKUK ls., !/ 130.ue~~a sh&,i't., Analyst., E. Seh~idel'" ;) 
eol.1.ect~ by w O J'~..r.m.ey O USGS lab 4/:12)5 0 usc..s :a 11.~a:) 1) 0 25 :,s $- USC.£ B 591 » p O 222 0 

Chert P blue; 'tll'W.lt.e.-.i·ea," 

D. WP.BSAW l& or KEOKUK le ( ?) " l!i'.ierli.n an.cl. sm.ghes nu.ne,. Analyst, J" Robertse&o 
Lab :/1:517~ Ha.t-1ox-th;:, EL 9 t;;"t, &J., 1.904., Kans GS 'l 8, p., 8}o 

Clwr't !) light: dra1111 pcrous o . OcCl.!l"a ill fissm:>es of :p1•imai.";Y cha't't o 

Eo WABSAW le or ICEOKUK l.e ( ?) ·> /~J.ysio.i> 4r .. Rob1;;1;1"t1500, Lab -#5180 Ill.em.. 
Chert$ dark U.t'O'f,it,jl h~-'l\l.l,_.. f3C~w-hai; ~ulo,.r e:.-oo. (:;QI"'(:;..~y nth S.iita..ll e:tey-at.als 

of gal®Wil. awl. blende., Ocm;;irs SE g2ngue rtnte:d,a.1 i,.r;. f'issm:!;tls of PK'~ c:oort o 

F" Proh.ably WAP.SAW ls /JfJ," KE.CO~ le (J !/ Ans.1yst, J7 L" Eaki:tta B Ciillected by 
W ~ J'~miey ,, USGS la:b #HJ.Of')"' U.SGS B llf,81 po 253; USG.$ B 591 ,, p,, 222. 

:mapetrlte Q 

~ I 

±I Lett®r-from Klima GS, 7/16/53 

1.\ B · al C D E F 
Si02 99~13 98~6o ·-· 99023 91,,•t5 92"28 97~33 
AlaOs) Oal6 o.;2 0 .,22 L,61 J.e2;;> 1,,89 Fe2')s) 
MgO OoOl t-r ti'." - tr 0,,09 
~o tr OQlO 0.,02 Oe1.f5 t,r Ooll . 
ZmS ;-!-008 
Igrd:t Loss Oo20 0,40 0"50 OoTI 

Total 99°50 99 "A 99"9"( 99081 gr 061.}t./ 100 ol9 ~roe: 
Class 9930;,0 99silt,O 99,180 98.il2»0 ·98,2,0 91/2v0 

!!:I, Kanai GS V 8,. Po 799 SiO:~o 
~ 99058 (sic text) 

9$a00 
/ 



A., C~he Coo LOI:@ CRETACEOUS 3 C:t!E~ s2" See ~tf » T ;jl S tJ R 16 W" 
AnaJ.ys't)tl Ro Rur.m.els.. tab #501320 Nixon.? 'Eo IC et aL,,j 195-0i Ks.Jlffl ~ B 86: pt" 3, 

-p .. 46s; 76.-. 
San.dst~"' ,:> ft cba-Il!.ttel aB.mpl.e 9 (l}'Utc.?'cp nea.r drill hcile 11; f':ta.crc.iO'.n 

passing 20 uil. retained cm. 100 mesh screei:s..l' p,, 68.- lI'arm.a,ge. est:!Ii1£1,te, p., Tl o 

Ar;aJ.ysis af cilit,y :f!f<.--Wtian ~ t-lw,n l ffii(;:r.'Cn; Si02$ 49 .. ;;;3,; Al2,03g, 3,;.201 
Fe20:'b 2al2; Mf!P, la5b; CaO.? 0~91; Ti02» Oo57,; !gm.t Loasp :l,.2o95; 'l~ctal.~ 100.)-!.4" · 
I1ab #50173,, El~on mcrog~ph of ser-&pl:f. p,, 56~ · · 1.,8% by ~eiglrt of cham:1.el B~~ 
bas gr'ain size of less~ 1 mi~on.9 Po :;,i+ 9 550 

Suggeis-~ u1w.1 Glasz.i ssim, 1f tz>ea-teel.» pc, 79,, 

B~ Cettttmche Coo LOWER CREJ!AC"EOUS a CmEl~Il:~ ss" Sec Z"( » T 31 Si B. 16 W. 
Anal.y6lt,, R., R~lso T~ /pj01'53o Idem" 

Sa.ttdstone.. 30 ft ehamiel sample, cnxtcrop ~tSa'l'' drill hcil~ 1 1; f'racition. f~m 
same sem.ple s U,Aff but :vaas:1~ 100 mesh screen, po 680 Tom,age eetimatei, llo TI" 

Sugested ueei Foonth'Y isa.."l.d or gl.us ssild.$ if tp...o:ted.3 p .. 79. 
' 

C" Ell~"th C!o O Ul~ CmJTACE.:OUS :a 'DAf.{(J"2A. ss b •r,erra. Ckr'Gta. cla;y nwm.,, 
SE 1/4 sec 29, T l.5 S zi R 7 W ~ ~J..yBts l) R" Th~acm ~£1 Ro Rw.m.als " Lab ~~EI, ... 20 .. w," 
Pl'Ull',fii r» N.,, qd Raisn-y,a; 3" F,,, Jn947j) r-w.-ns GS I) 671 P~ 132p 1:,9., 

Sil't.o k.e.otiraitie » vewy :tin.e--&,.."te.:u1~'d.i ~aooth.r ~1y 'tl'bi-te 'trl.t'b. 3t'lrile yel.1.Citr 
stain., Thickness 608 ft,. .llmoat. all nw:'6:rlal ps..sseai 200 mesh g,cree:np p., 1,31.,. 
C~c tes~s» p" 141,!) l.42,, 

Possible use~ St.ruct,1.u-al. cla.,y ~od.u~t t ~f2tac'tc:ry» pottery,, p., 1,-

SiO~ 
.Al:a-Os 
Fe20s 
Mg() 
eao 
Na;?O 
Ka{) 
Ti02 
P,Ps 
BrAO 
SOs 
$ 
Ign:tt Loss 

C 
9lo;;E., 
5oTl 
0.,54 
0., 35 
0~25 

li ,;0 
1,.o6 

1.,40 

Total 100 oil !/ 99 .,98 99 c;91 
Cl&ss 99~1,o 98,2iO 9115~~ 

~ CO?iCtedml undetel'l'i.llined Mn 'Fl, Ram.eel off to two decimal places 
=.'1 Ccmta:tns Zr02 ;rm.a. V aOs tfhM. px•ese~lt 
~ 10, ... 1ooo<>c 
Y 100 .. 09 (sic tex'G) 

4 



A Group 

AiC: Ch'>oham Coo PLIOO~JE 11 OG.4.tJ..ALA f'm o AueJ.yst;; U ., S ~ RrJ,gi,11.e.-er Of:fi ee:; Kansas 
C'ity., }P.t,. Frye., Jo C$ e,nd Swi.nm"ord, M.s.3 l.946.r 1-:a~s 00 B 6i-1-, pt 2.11 p., 63" 

Quartzite. Ste.I:tdard physical. tests Pc 63 .. 
Poasible usei Railroad ballast., riprap, 1'oad met..."\.l., p . 6:20 

A. S c ;a., T 7 s, R 22 w., 3 llli Im of. Hill Ci·ty-
Even-text.ured medium to coaroo-g!. .. ained.9 t"!J;."aY ·i;o g,ree:ui.sh gr,ay 9 \rea,;therad 

surface a dull rusty red. Prob!ibl(e a.wrage tbickness1 8 ft. Bulk d~nsit,y, 2.38 .. 
Sol in trol, lt-0%0 Tonnage eatimate.1 pn 66. 

Bo Sec ;4, T 8 S, R 22 W J:.,/ 
Med.tum grained.JI gray-green; somewha.·I; cawmous o »..tl.k deL~s:l.ty, Llt-1.. Sol 

in Bal, 5.62'/.,o Tmme.ge estimat~, p. 66~ 

C.. Sec i:;~ T 8 s, R 23 W o 

Texture :from nwdi1.;1ll f-lne-grained to cmnglomsra.tic; e,reen. Btuk density, 
2.57. Sal in HCl. 3 5.621i., Tmmage estimate., p. 65. 

!/sec 2k-, Frye and SWinef'o-.ro.., 19469 p. 660 

A B C 
Si02 88~09 97~10 86098 
Al~Os 3.50 1.26 ;>07l 
Feit:Os 1.35 Ooo6 lo89 
M,gO l .. o8 OulO 1.Gl:; 
C'a.O . 0.69 o~oo 1o08 
Na~ 1.01 1,,20 
K':!0- 1 .. 47 1~49 
SOs 0$00 
Igilit Los 2.21 lo52 2~o8 

Total 99u40 lOO~d~ 99056 
Claes 88$6.~2 97 ,3.,0 87~1,1 

5 
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' 
~s 

P---Di ~e?".1,mlc<.l C"1'-, r1mm.VSYLV.fi.N:!MT~ STRAlmR fm.s, TON~oz::ns ss ~ s,nd, ~'CE . 
sh3 IB'El'.JUID as :me.uil) !:.I SE l/~. fl$<; 13P T 28 S.i, R 12 E6 n..oo.-r· FaJ.l Rlve.x, st-t~ttiLon.,, -'~st} 
G ,, St~igl9:l• g US@ la'b #221Y.}; 0 c:tarke 9 F" w O !} 1915 ,)) USGB B 591 » p" 220 0 

. Sandgtcme; 00 :t-t thick,~ ~G.ed. n~1:• the n:dddle by -thin cl~.y ~... :t:rou 
stain at top of uppM~• ·ted aiid. ~diate.l.y abawe clay .seam.~ B~.low cle..y 1rea.q h,. · w 5 :i:"t 
ot ~ea:ag grm.yish .. ~'i,it(l., angi.1..i.&J:• $ rather fria'.ble ae., B~.a~!'d.t E !> F" » l.90"'{ 9 liSGS 
B 315.!i p.. ;8o .. 

Poeraibl.~ l , . ~ Glaaa se.nd" 

1/ Li'!!'t-- ~-,,, f7><E 1f~~n'3 - ~ -~~J.J.. ,o> .:.t.o.. 
I'}$.' 
\,;:,J ;• r/16/53 

,,, :s C D k, 

SiO:a 9'"? .. 28 ... . 02 9~7.,81 98.,24 'J 

il~s "ti 0.,96 ').,81 0 .. 73 Oo57 
Fe~s ,_, o.so .) .26 ' 003; o;,; 
Mg() 0~04 ) .. 06 0 .. 05 0,,o4 
cao 0.1; ·),08 0.,18 O.,t)6 . 
I~it :~ in 0:1, J.,81 0.,80 0,,12 

T~t·l. 99 94· 100"0!-i- 99°92 99"98 Ola$8 rr ~~j>o 98.~;~,l)o 9Ci»2s0 ]d 2 0 l} ~ 
\ 

~/ Total FG 



A Group 

A~ Iaowe,. Co O LOWER CRETP..cEOUS » c~wre ss. Secs 9., 10 ,9 15 $ 17 ~ 18.? T. 30 s » 
R 16 w" An~yBt,e R. Runnels. Lab /l50140o Nixon,i Eo Ko et al., 1950p. Kruw GS :a 86, 
pto ,~ Po 46~ 68, 76~ . • 

. SatidstoneJJ ccmposite ..,of' drill holes 1 .. 6, frae'fiOO. passing 20 awl· reta.in.ed. 
on 100 mesh sc:reeno For drl.1.L hole 4: m.tneralcgy W:l.it percentage of' heavy min~i."als j 
p. 6o 3 61; rov.mlneas of o.if'ferent size fractio..ns t p. 58 c sie:ve a.nslysis 3 p. 54 ,, 
LCWi of drill holes l-6g p. 50, 82, 830 Tonnage est:tmatet po 77 o 

S~sted use: Foun.c'lry sand or. g).a.ss sand.11 if t.ree.t.~'d., p. 79" 

B.; Kimra. Co. LOWER CRErP.CEOUS, CHEYENNE as~ Secs 9$ 1.0 151 17~ 18, T :,0 St 
R 16 Wo /w.aJ.yst9 Ro Runnels. Lab #501390 Idem .. 

Sam.sta.n.e, composite of' drill holes 1 ... 6., fre,ct:tcm J;,<aas:tng 100 mesh s.CI-een$ 
Suggested use& Found:ry sand or gla.ss sand.:i 'J.f trao:ted."' P* 79. -

C. Mo.ntgomery Cqo PEl\lN"JYLVANIAN.i' STRANGER fm.0 
1.1:0~!GMK)XIE as mem and LP.lfflEWCE 

shs ImltAm> ss memo 1 / Sec J.}3 T 34 Sp R 13 E, tevm. ol' Havtm.2. 5:/ tmal.yst~ G~ St.ei~ry 
USGS lab #2295.. Cl~kep F .. w"i) 1915jl uses B 591» P• 219.? 2L~-

S&lldatoneJI pinkish 'browne Siew tests ard e-n&rula:d:ty data.1i Bu.~clla.ri.1 E" I'" ,1 

1906s USGS B 285» Jh 462i J.:.63, 470i 47lc, 
PoesibJ.e use: GJ.aas sand .. 

D. Montgomery Cgo• PEI\TNSYLVANIAN8 ST.RANGER fin., 'l'O))lGAMOKIE ss mema and LAWREim 
sh» IRELAND ss Ji.iem.. ±/ Sec ~-6» T :;J{. S 9 R 1:5 E 3 2 mi N of t0vn1 of 11aneyo §/ Ana.1::1rst» 
GO Steiger O US(fS la.b ://:2222. USGS B 591 t p G ~.20 0 

~stone., light yellowish br0u;"llo Sieve tests and angula;rlty data,1 
Burchard~ Ea Fog 1906,, USGS B 285» P• 462, 4633 470» 471.. S~z,atigraphy of expoi.:mre~ 
p., 470@' 

Possible use i Glass sand o 

1/ Letter from. Kans GS» 7/16/53 
g/ U5GS B 285, Pc 4621' 463~ '·HO.~ 471 

A B C 
Si02 <J7.61 94.97 97.,80 
Al20s ~/ lvl8 2,,59 

Oo84 :.f Fe20s 0~29 Oo55 
Mg() Oo06 Ool8 
eao o .. 04 0,,10 
Naa() n.d .. n.d, 
Ka() n~do n.d~ 
Ti02 ~ 0 .. 10 0,,2:; 
PAC O~Ol tr 
SOs/~7 Ou03 0~02 
sc tr Oo02 
I¢t Loa~/ Os54 1~09 
/ 

Total 99~86 99.75 98.64 
Class 98.!l2.l'O . 95~4g0 98 91;0 

~/ Com;ains undetermined Mn -
~// Contains Zr02 6.Dd. V 29s when present 
!: Rounded off to two decim.a..1 places 

D 
97.,oa 

OQ72 !V 

97.80 
97.vl.~O 

1 

~/ io5 ... 1.ooooe 
~ / Total. ~ .. ~ 



A.Group 

A-E: PI.IOOENE5 OGA.tL.!\LA fin" Ji.nalyiirc JI u O s " Ex,,gitteer Office$ Kamm.s City:; Mo Q 

F~ JI J ~ C o 9 amt Swin&foro .s i-'liAa.il 1946, Iw..na GB B 6li., pt. o 2 » :t?, 6; ¢ 

Qua,rtzitea Sta~'d pbyf.d.e&.l ·t.es·l;..ay p .. 65" 
Suggested. use: R~ilt•Olld ballast 1 i:i.pre.p 1 z-ood m~,ter:lal., p. 62, 621- ~ 

A,. Norton Coo Sec 15s T 5 S.o R 21. W. · 
. Green. to gray green; medium to coa;rae .. t~r,urett; crosa .. bedd~d; ma.x ·th:i.ekueas 

· 12 ft o Bulk denai ty jl 2. 39. Sol in HCl ii 2 Q 'f85b o To:nuage est:tnia-!~e » po 6"{. 

Bo - Phill:J.ps Co.. See 1-t T 5 s., F: 17 Wo 
Q.uartzi te crops out :tu di.saontin.uou.,;; lin.e alor1-g S Edde of North. Solomon 

valley and ",rt~ \il!Uleys fi"'om sec 7 z T 5 S ~ R 17 W to 61!$C! 18 i! i.r 5 s 9 R ~-0 W o 

Bulk density, 2o'9u Sol :t~~ RCl.v 5•2%o T .. .mnage ee:tim;a:t:.e.~ p. 680 

C ¢ Phillips Coo See 4.i T l s [j R 19 w; 3 ·co 4 mi W of' ·tmm c~ Wooox·utf. 
. Gree, to gray ©,"een.J m...~1.,nn.-oained to cong1.omeratii~ ,, Qua-i"'t:?:.ita in len~, 

ticntl.a--r , . sees itt lc-<i>se ~ a.nd ~a''lfel; l'-:w.ses ~1.c, n('.,t; exoee(i !~ or 5 ft in thickness~ 
.. Ol."'9!'.r g:_1]J1rey. Eu-lk ~ityi, 2~63.. Tcme..g;e estimate, p .. 70a 

I>,, Pbill:t.ps' Co. Sec 2,.,, T 5 S.,, R 19 Wo 
Color-~rtu:re varia-tiaaa and tommf9e estl.!lW.te for sott'lih.ern a~..tt 1 :po 68 0 69 e 

Sol in lh,.11.1 ?,060%0 Bulk de.nsity, 2.,.39. 

E. Rooks Co.. Sec 10» T 6 S.., R 19 W,. , 
Green to browKlia.b. green and f'izae ... grai.netl to conglaoo1~a:t:1.c a Q.l~.l"tzite :tn 

lemtilet; S of :Bcei Creek v-P..lley from v.tcirdty of Suga.t• Loaf MotLl?.48 aec lOp T 6 s, R 19 W9 
to aec 4» T 6 S., R 26 W. Btilk density,i, 2~;i9.. Sol in IlCl» 5.J.J>1t. Tonnage ea·tima.tat ' 
P" 71., 

A 
Si02 98.00 
AlaOs 0.52 
Fea()3 o.o6 
MgO Oao6 
Cao o.o4 
Na~ 
Ka() 
H20-
SOs 0~00 
Ignit I.oss 1,,18 

Tatu -99,,86 
Class 98.~2,0 

:B C 
95c»,io 87 .. 00 1.,,, 4.,01 

0~29 1..59 
0 .. 11 
O~o6 lelO 

~3e;'f.) 

1.,00 
OoOO :n.t~ • 
2~:50 2.00 

99.49 100~00 
95b}f»0 87 »7 pf! 

D 
96.30 
1,,28 
0~24 
0.,10 
O~o8 

o.oo 
1.u6o 

99,,6,o 
96»;>.,,0 

8 

E 
96.50 
0.78 
Oo32 
0 .. 06 
0.21-4 



Kaueas 

. A-Ei Wils°!/Co. PEt'll'lSit.VANIMiii SrRANGER :.fm, TONG-f-\'NOXIE ss n:.-.em aud LAi-1-:RENUE sb.11 
IREL!-uto es ~~ . Analys·t" Go Steiger~ usas lab f/2222 o caarlw 9 F. w., 1915 9 

USGS B 591» p& 2l9J) 220.. . 
Saudf:tonr,;r, • 
Possible use i G.tasa sam .. 

. A.. See 20i, T 29 S, R lk- E • . lh~b.a.rd._, E .• F" 9 1906» USC-H B 285!? :p,, 1}62, 463s 
. 470» 471. . 

Gra.;yisl:t white o Sieve tea.ts and angw.a.rity d13.t& 1 p" h.-621; 463 G 

B~ Sec 20, 21.j) T 29 S$ :R. 14 E,., Idem.a p,. 462~ lf.633 470, >+71,, 
Gx,ayish. T,i,1'.lute~ Sieve .tests and :t'oum.ness &a.tap :Po 11-029 J+6;L 

c. T 29 Sg R 14 E; 5 mi SW of t0vm (tf Fredonia~ Idetn.a ~o J.i,62.~ '-t63.ii 470,, 471R 
YellCMi.sh br0ttmQ Sic-we tests 8Jld. a...~.a,x·it;_r -5.ata;:, Pc 462/} 463~ 

DQ T 29 S, R 15 E; 1 1/2 mi SE of toon of Fr$dom.aa Idau1 3 -r;., !1,621 ls-63,. Jno, 
lt,•71. 

Neer 'be~ at f ~tioo.. Croas ... beililed8 1:i.g,bt, ... gt"ay, r.~iee,ceous 9 :pc,rous 6 mo:ft 
a.ud texturally coarser than other sas in vicinityG Se~t:i.on, of dx·ill hol.e3 

Burchard» E o F. » 1907, USGS B ,15, p., Yf9 • Sieve teet.a and e,1'.i.(i;,V.la.ri ty data, 
usas :a 28;,, P ~ 462 ii 46; $ 4·ro » 471 o 

E., T ,0 S » R l.6 E 9 tmin of Neodeaha.0 

!/ Letter from K&U C'S» 1 /16/53 

A B C 
Si02 <'J7a59 98.00 91 ~91-1-

Al20s 
Fef!!)s !I 0-033 o~::rr 0.6:5 
MgO 
Cao 

Total <7fG92 98.,37 98o~n 

D 
97.50 
L,62 
0)1-3 
none 
0.10 · 

99065 
CJ.a.es . 983090 98l<IO»O 98»1,i,O ' 98»3»0 

~/ Tot&J. Fe 

C ,, 

E 
98o7l 

Ool9 

98090 
99,)0$0 



Kansas 

A~ B&r'1.o:11 Co. DPPF-R CR"©T~~OUS!i DAKOrA ss9 JAfISSEllT cl.ay l'.i!l.;!l1 •• ±:/ SW 1/4 SW 1/11. 
sec 219 T 18 S» R 13 W. A!:lalyst, R" RwnelB. Lai.? 1/:M-l-tfr~J Ret~i,11 A ~ C.,, 1950~ 
K&.ns GS B 86 11 pt 2., P• 24» 21 j 36 . 

Clay. 
Use: Br.ick nw.king,? p, 24. 

:a. Ch.autauqus. Co~ PLEISTOCENE.Y MEADE fm.9" PEA..11L'E.'TTE ash. 'bed . 1%1 1/1~ NW 1/4 
SE 1/4 sec 9 , T }If. S, R 12 EQ Analyst» R~ Run: el.s., Le,b //=i."!G,V""lo Carey, J. Sop et eJ. i 
1952, Kans GS B 96b pt 1.v p~ 15.i> 200 

Ash deposit u:nderliem at least, 10 e,cr~si p. 40. Sample i'X'Cll"'! 'bed J+ aO f<t. 
thick.. Screen analys:tsl) p ~ 24•o 

Possible use~ Abrasive 9 cer-arnic glaze, o.eioout additi:we .., li.gi:lti:,re:tgt ... t 
aggregate .1.> p. 50,.,,1,.o. 

C ~ Cherokee Coe MISSISSIPPIAN 9 KEOKUK ls o:r· WARSAW ls { 'l?) e T ;iJ~- S:, R 2:5 :e:z 
tom1 of Galent:t.p We:Uup mine" An.3,lys·ti J . Rober·tson., Lab /1379~ :mAu·orth,il E.;, e't aJ. 9 

19o4j ~ GS V 8r P• 83. 
Cbart, t soft, cua.yey o Occurs in fissl.ll:'es of' pril'lk-U"Y coor ·t • 

D. Cheyenne Co. F.LEISTOCENE.., t,A\'IBORN fm,,ll Peoria s:Ll.t m.em,, SE 1/4 SE 1/li s~c 28.,) 
T 3 S ,i, R 39 W. Analystp Ru Rwm.els ,. Fryes .J,, C. et, al. 51 191~9.., Kan.a C-.S B 82j pt. 3i 
p .. 84» 86JI ~L 

Silt.. Depth oolow- top of. section 18 f'to 9 Po 56. Pl@,stie: e.nd d "Y properties~ 
p. 88; fired properties , po 980 

Possible use : Cer.amdc slag, :P• 8:,~ 

d Let-ca!" from Kans GS ii 7/161) 53 

B C D 
SiO~ 76 ~2 . . .; 67 .75 85 al9 69 .99 ~olit.at:tve s:D.?.e;trog!0e;phic 
AlA 1;.57 / 12.,83 ) 12.00 a.nal;ys:!.s by A. C! v Reed . 
Fe20s 1.75 S. 2066 )ll .• 64 E.8~- Carbon elect.rod.es,, Key -to 
M'gO 0.21 0.52 Oo07 L,62 · symbol~'> 1 p . 87 . {Higher 
cao o .41. Oe90 l o55 4.21 / nmnbers indicate greater 
Na20 ~7 082 ~/ 1.15 ! abundance. ) 
~o 

1.57 ~/ 
2,,86 D 

T102 1.7'8 0.67 V 4 
P.20s . / -==0.01 n . d., Cr 3 
V20s ! 0.05 Mn 6 
SOs t.r OolO O 09 Cu 4 
Ign1tb3/°S6 1( .• 1, 5.64 4 ~~ 51~ Z.u 4 
HaO- - ( 0,1.9) Zr ·1 

Total 98 .61 «:::: 100 .. 01 98 .11.5 100.00 
Class 77,20,1 68, 20,3 851'12,o 10,19,2 

~/ Analyzed speatro~pbically. Rounded to two decimal ple.ces o 

b/ Be10w 105 to 14o°C, not included in to·W. 
'=.,/ Average of three or mo:re determinations 
~/ R~ + R2 Qs reported a.s Ti02 lly gre.viriWtric determination. 
~ By difference . 



R'BJ.l,,M.S 

A. Che~ Co. PLEI&'TOOENE, SAi."ffiORN fmjl Peoria siJ:t mr.ffll..- Bl"f.u:Jl..y soil. SE 1/li­
SE 1/4 sec 28, T 3 S, R 39 W. Ana.1.yGta R~ Rm:mels. Frye, J. C,, et alp 1949, IDm.s 
00 B 82, pt 3, p .. 84, 86,, 88. 

Silt. Depth below to:p of section 5.5 ft.$ l?• 56. P1ast:itc imd dry pr-o:pel't:tes,, 
p. 88; f'il."ed pK"operties # p ,. 98. 

Posai~ble useg Ce~c sla.gg P• 83. 

B. Clark Coo LOWER CRE'TACEOUS~ KIOWA sh~ NW 1.,/}+ :NW 1/Ii sec 18., T 52 S, R 22 vL 
kw,lyst» R. Ruunelso Lab #CL=6. Plunmer9 N·o:;;"111.an and. HlaoJ.k.,, W. D~, 19?1, Kans 
GS B 91, p. 2li 260 . 

Lt. (17ay, unoxidiz.c••<L 51~8 ft samp.le-0. ou.t, of' e, possible 50.0 ft available. 
Screen analysis I p O ;o O Firing. tests em physi~a-1 pro1,ertie;3 of' .bloated aggregate 
in batch-type rotary kilu, p,, 21. Bloating results in elee3t,r .. lc kilni p. 37. 

Possible useg Light weight aggr-egare» p. 6H~ 

C. Cla.1:'k Cfo. PLEISTtX\'ENE, MEADE i'm. • ., PF..AR1.~.I.tT'I!! ssh 'bed. SE J../hr SE 1 /4 sec 2;}9 

T ~ S, R 21-1- W. Anal.yet., R¢ Run'ti.el.s. Lab f/CLV-lAo Carey;; J. S.r- et; alt 1952, Kans 
GS B 96~ pt 19 P• 15, 20, 40, 41~ 

Sample from lower 4Ji- ft of bed 9 :r.t thick. Screen aualya:ls,. p~ 24. 
Possible uses: lfur0,sive.9 ceramic glaze.ii cement. a.Mi:t:tvel' ligM; weight 

aggregate 8 p. :»,-40 Q 

D • Cla.:rk Co~ PLEIS'20CENE ,9 MEADE fm, t PE.ARLETTE ash bed., SE 1 /4 SE 1 /4 sec 23 ~ 
T :;o sj R 24 w. ·Analyst, R. l:b.wneJ..sq Lab #CLV=l.B. · Idem. 

Sample 1 .. 6 ft belcw top of bed 9 ft thick" St-3@ CLV~,],.ii,.. Screen ana.l.yais» 
P• 24. 

Poss:[ble usesg Abras1-ve3 ceram.J.c gl.aze, cemen.t adti:'f.tivev light weight 
aggregate, po ;;0-40. 

A B C D 
· Si02 70.62 ·75 .6J. 73o;}4 73013 
_ A120s 12ol3 !,/ 10097 10.96 11.67 
Fe20s 3.07 5.27 lo86 lu63 
MgO J..42 1.03 0.14 0.09 
cao 30'6 "'E./ o.4o 0.87 / 0.73 I 
Na20 0.2:; 0"27 )3°33 £ )2 '71 c. ,_ij. t Q.ro 

KaO ,.19 1.,76 )4.8o )4 ,,95 
Ti02 0.99 O ~ 9:5 o.68 O..lt9 
PaOs 0 .10 0.11 tr· tr 
SOs o.o6 0.31 tl'° tr 
Iguit Loss 4.93 I J.t .• 5~ 4.02 l,\,GOO 
RiP- (0.49) ~ 

TotaJ. l.00.10 990:51 100.00 J.OOoOO 
Class 7J.,j19,2 76~18.)12 73916,,2 7J-r,, 9J.7$1 

~// Presumably not corrected fox, P20s 
~ By ·difference 
c _/ By 'difference» ratio from spect:ro o 
a/ -. .. · ""'. t - · -"'"" t - 1 - - · · , •. -· ~ :.O\v .l.'--'.; .:, .! ,'-&- :J \...,,, ~-t' · :.!.!:I('; :./1.i.e.:•. lll ·c:'J:.,::L'.. 

lJ. 



/ 

B (h"OU.P 
Kansas 

A-G: Clay Co. PLlUSTGl(';EX\~~ Sft.NBORI'J f'lllo NE 1/4 NE 1/4 sec .19, T 8 S, R 3 E. 
Analyst, R. Runnels, Ft•ye, J. c ·., et al!> J.949, Koos f~3 B 82, pt 3s- p. 85, 87, 931 ~ 

Pla,stic am d.ry px·or.:iert.:tes j p. 93. 1''i:t>t:irl prope:i.~ts.es, p ~ 112. 
Possi~le use: . Br.1<"dr a,nd. tile// p. 81. 

I 

A~ Lcwell!li.D,d s:tlt m.em. Depth below to:p of' section 27,' .5 ft,. 
B. ~ u n N ~ n " 22.5 n 

Si02 · 
Al~Os 
Fe20s 
MgO 
cao / 
Na,20 ! 
K20 

'TiQa 
PaOs 
SOs 
Ignitbo/oss 
!-!20•· --

Tot.a.1 
Class 
-

c. 
Do 

l'I 

ti 

E" , n 
· Peoria. 

G. n 

A 
71.32 5=,/ 
10083 C 

~~ .52 
o.86 
1.1~9 · 
1.12 
2.87 
1.22 
().14 
·t;r 
1.77 

(0.29) 

100 .. 1lf. 
11.,,15,0 

!,/ By dii"t'eren.ce 

If 

n 
v: ,~ 
(I 

B 
77,,64 
10.38 
2.53 
0.7~. 
1~22 
1.32 
_;,.2, 
o.88 
0.1¼. 
0◊15 
1.83 

(0.25) 

100,.r.6 
78,15,,0 

1) ;1 n II 

~ ,; n jt 

II t! I! fl 

tl ;t t1 fl 

:P w If I\: 

C D 
78062 - 77°95 
l0o:2h 10.18 

2 ;,·~ 
0 •' 

~~i:5,9 
0~70 0.70 
1~:;t:. o.86 
0~56 L;,8 
;.23 :,.02 
0.94 0.72 
o.oB t,r 
0.20 ti:-
.. 7!1,, .l., e 2 .. 60 

(O.o8) {0--18) 

100.00 100.00 
79,14,o 78,15,.0 

"E./ Below 105° to 14o0c !J not incl ud(W. 5.n total 

u - l7o5 l~ 

ii 1.~:So5 I~ 

t!I 11~0 \'{f 

ff fLO n 
!I '-~ .. o· H 

F, F 
76~69 75.86 
10.80 l0a79 

2.79 2~94 
o.86 0.89 
0.93 , 1.32 
0.50 1 '/'(7 
3.68 3.,18 
0.92 0.83 
i~r O~ll 
0.07 tr 
2~76 2":;1 

(0 ~21.) {0.2;) 

106.00 100.00 
Tl ,16,0 761169 0 

E.I Presuffia~ly not 
PaQs 

G 
741075 / 
10.96 ~/ . 

2.80 
1.19 
1.75 
lo75 
:,.27 
1Q17 
0.15 
t:r. 
2.;6 

(0.39) 

100.15 
_75$16,0 

co:r:r·e,::ted for 

Qualitative s:pectrographic analyses by A. C. Reed. Ca.I'oou electrodeso 

V 
Cr 
Mn 
Cu 
Zn 
Zr 

Key to Sj!lll.bal s, p. 87 o ( Highe~c numhe:r·s iudi c,:i.-te greater s.bu.ndance) 

A B ' C D E 1P G 
9 3 5 5 ~-

·"' 5 
7 ; 4 5 2 
1 5 6 
6 5 6 

6 h 6 /.!' ';) 

6 :} 6 6 
5 ; 1,i. 4. 2 4 4 
1 .. 

) 4, .\. .., 

12 
\. 



B Gl"CUp 
Kansas _ 

A. Cloud Co . UPP.H.R CRE-1:AC'SOUS, DAKCJrA ss • NW 1 /4 I'M 1 /h sec 12 ,11 T 6 S, R 3 W. 
Analyst, Ro Runnel s.. Lab #Cn5l-C. Reed, A., {1.;; 1950.D Ka.rm GS B 86, pt 2: p . 21l-, 
Z'f, ;6. 

Cle.y o Ceramic da;ta., Plummer·, Nor.li'.lan e.J:ld Rorna.x·y, ..r. !<'., 1947, Kans GS B 67, 
p. 210. 

Use: Brick making, :Ke..ns GS 13 ·86, pt. 21 p. 24. 

B. Cloud Co.. UPP!::R CRErAl..~OUS' DAKt:lrA ss. ' mw 1/4- NW 1/l~ sec 1.2, T 6 s, R 3 w 0 

Anal.yat, R. Rwmels. L!Lb #C-51-6. Idem. , 1

p. 2L!-, 27, ;6. 
Clay. Ceramic data.ll IOzms C.:S B 67, p. 2l0e 
Use: Brick mal".:lng, Kans GS B 86, pt 2, p. 24. 

C. Clouo. Co. PLEISTOCEI'1E: SA.t"BORllf' rm., Peor.-..s. silt me:m. E of cen sec 5, T 7 S, 
R ; W. Analyst , Ra RunneJ.s. Lab #4. Frye, J. C., anc1 Ferrt, O. S., 1947, Kens 
GS B 70, pt 3, p. ;8, 39. 

Sample from road cut. . 10 ft below s1ti."fe.ce, above Gree11l10:rn ls . Mechanical 
~yses of s.c:i.d insoluble fra<.:!"'t.ion cf aez.a.:plep p ~ 38. Solubility in RCl 15.&;b. 

D. Comanche Co. , PLEIST~TE, MEADE fm . ., PEARLET.i:E ash bed~ SE 1/4 NE 1/4 
sec 12, T 31 S: R 18 W. .Ana.lys·t, Ro Runnels. Le.b #CMV-lA. Carey, J". S., et al., 
1952, Kans 03 :B 96, pt, 1, p. 15.11 20. 
, Volcanic ash he.s been m.i.ned in this loceJ.it,y, p. !~1 . Sample :from lower 
5.5 ft of bed 13 f't thick. Screen analysis, 1)• 24. 

Possible uses: Abra.sive 5 ceramic glaze_, cen.ent adedtive, l.:1.ghtweigh't 
aggregate, p. 30-1~0. 

E • Cmwf ord Co. - PLEISTOCENE, terrace deposit. NW 1 /!i. SJ~ 1 /'4- sec 18, T :30 S, 
R 25 E. AnaJ.yst, R .. fum,nels.. Lab //:r:B.-5. Plummer No:rman, and Hlaclik; W. B., 1951.v 
Kans GS B 91, p. 21, 28, 29. 

Leesa. Oxidized, :red aoo. g:t:e.y sample. 4 .o ft sample. Lightwe:tght aggregate 
production in ba.tch-~ype. rota.-cy kiln, p. 27, ~-5. 

Possible usei Lightwe:1.ght concrete e,ggrega;te, p. 72, 73, 7!}. 

Si02 
Al20s 
Fe20s 
R20s 
MgO 
Cao 
Ne.20 

o.:;4 
o.~-2 

Kao o.66 ::.I I Ti02 0.89 ~: 
P20s a/ tr tr 
V2Cs - 0~08 0~05 

18092 

D 
73.QO / 
12~59 ~/ 
1.52 

' 
0.14 
0.59 f I 

)2.,82 _; 
)5.59 

tr 

E 
73.43 
12.1(3 

6 .. oo 

0~62 
o.;a 
0.23 
1.12 
1.26 
0.05 

SOs tr tr :oil nil 
Ignit Loss 4.85 5oo8 3.00 9:./ 3.75 iL59 

Total 99 .62 99.11 94056 100~00 lOOoll ~ / 
Cl,ass 77,21,1 76,21,1 71.,22,0 - 73,,18,0 73j2:;,o 
!/./ Analysed apectrographicall~r. Rounded to two dec~..J. places ., 
£ Average of three 9r m.ore dete:i:'lllinations 
c // RO,2+R2 Qs reported as TiO2 by gra.vlm.ertric o.etermination 
~ Determined after dcy'j,ng to 11i-00c o 

13 

~./
1 

Incl:udes Ti02 
£ By diff'erence 1 ratio 

from. s:pectroa 
J/ 100.~6 (sic text) 



B Gl"OU.l) 

Kansas 
A-K~ Don:~phe.n Co. PLEIS!J.10CENE, S.i\NFORD fm" l\'lE 1/4 Slt 1/~. sec 6., T 2 S, R 20 :E:. 

Analystll R. Runnels. Frye, J~ C., et aJ., J.949, Kans GS B 82, pt ,, p. 85, 87, 94-, 95. 
Plastic ar1.d d:r.y prope:rti,~s, p. 91~, 95. · :&'ired pro:pe:r.ties., p. 115., D.6, ll 7. 
Possible use: Cexam.ic slag, p. H3. 

A. Lovel.and silt mem.. Depth below top of sec·t:ton 71. 3 i't. 
B. t1 " 11 fi u It n 68.8 ff 

c. !i ff u if ii f¾ ti 66.3 n 

D. Peorifl. silt memo ~ i1 H ti 65 u 
E. ff " ff if tl ff n 60 H 

F. ti ta ti " fl II If 55 ~ 

G. IV ff ft ii n tf II 50 ~, 
H. " n 00 .II ~, 11 n 45 u 

Io Peoria. silt mem, Brao,y soil o Depth below top of sectio:n 11,0 :ft. 
J. :Bignell silt men. ;; II g~ 11 56 it 

K. " ff fV Ii / u ii u 27 i1l 

A B C D E F G -c· 
-'-'· 

S102 / 75063 76v80 76.58 7lb21 ?L62 73.:;; 76.79 T(.}9 
Al.20s ! 11.95 12.05 12.05 10.11 11.61 12.00 lOa85 11.82 
FeaOs 2.77 2.75 3.03 2.61 2.92 :Jo02 2~87 2.'"(2 
MgO lo27 Ov96 1.o8 2.62 2.o8 1.o6 1.15 1.26 
Ca.O 2.17 Oo98 1.17 ';>/'(0 5.55 2.67 1.10 0.95 
Na.20 'E,/ 0.59 1.39 Ou82 1.62 1.54 1.48 2.:59 0.7'7 
~o 2v64 2.59 2o90 2 .35 2.00 2.55 2.58 2.69 
P20s 0.14 0.09 OQ17 · 0,15 0.16 Ooo8 Ool; 0.09 
SOs tr tr t,r tr {•-w ,, ... t,r t:r tr 
Ignitctoss 2~98 2.48 2.37 5.78 ).i-.68 ,.89 2u2J / 2Ji1 
H20- - (0.,39) {0.30) ( 0 ~26 ) (0 .. 1;) (0.56) (09'+7) (0.;6) (0.40) 

Tots.J.. 100.14 100.09 100.17 100.15 100.16 100.oa 100.1:, 100.09 
Class 76.il8,0 77,17,0 77/17j0 71,16,,5 · 72.,18,2 73:,19,0 77,16,0 77,17';,0 

I J K 
Si02 / 76.78 76.99 69.11 Que...1.1.te.tive s:i;.>ectrog-.<'aphic analyses by Ao C. 
Al20s ! 10 .1~7 l.l.14 10.80 Reed. Car'bon electrodes. Key to symbols, 
Fe20s 3~32 2086 ;.15 P~ 87. (Eigner nmnbers inO.icate greater 
MgO 0.97 ·1.01 2.51 abunde...uce) 
cao b/ l.~02 0.98 4.22 
Na20 - 1.44 1.39 1 . 61 B E F G !I I J 
K20 2.41 2.21 2.52 V it- 5 7 6 5 6 ; 
Ti~ l. .:;o o.8o Cr 4 5 5 7 5 4 
P20s ClolO 0.08 0.17 Y'm 7 1 7 6 ... { 7 6 

I S03 t,r 0.02 o.o6 Zr 6 8 6 6 6 6 5 
Igoitc]'°ss i:I 29 · 2.6o 6.02 C:o 

H20- - ,{o.J-1-O) (0.60) (0.45 ) 

Tot.al 100.10 100.08 100.17 
Cle.SB 77,16,0 77,l"'(,0 69,17j5 

~/ Presuma.bl.y not correc·tea. :tor P20s 
"!!I By difference . 

£/ Below 105° to 11{.0°, · not, included in total 
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Kansas 

A. Ellis Co. PLEISTOCENE, MEADE fm., PE.W:Er':r.E ash bed. SW 1/4 NW l/J>;. sec 5, 
T 13 S.11 R 19 t-L Analyst, R. l~LUmels. Lab #ESV- 3o Ca.rey, J'. S., 1~t al, 1952.J Kans 

. GS B 96, p·t l, p .. 15, 20. . 
. Ash :f'a.i1~1y :fresh. Th:t.ckness 10 .5 ft. Overburden approx 8 ft, p. 4,;. Screen 
analysis, p . 24 . 

Possible uses: Abra,s:i.ve., ce:rami:: glaze, cen.i.ent addit,iveJ 1.ightwe:t.ght 
' aggregate., p . 30-40. 

B. Ellsworth Co a UPPER CRETACEOUS, DAKOI'A ss, Terra Ccrtte. cle,y mem. SW 1/4 
aec 14, T 15 S, R 6 W. AneJ.yst, R. Runnels. Swinefoi"'d, Ada, 19~~7 ~ Kans G-S B 70, 
pt 4., p. 74, 75° 

Sandstone, friablei. Limon.1 te occurs as scai,tered grains and coatings on 
, etched quartz. In thin section g_'l.'.'8.,ins moe rhombo~ecb.·al in ·shape... Sand grains poorly 

sorted, quartz gre.ins et.choo.1 heavy miner aJ.s ( t.om"ID.al.ine and. zircoi1) not coated nor 
etched. Tonnage estime.te, p . 97. · 

Use: Concrete aggregate, po 9:5 , 9·t . 

C.. Ellsworth Co. UPPER CRETACEOUS, DAf(OTA ss, Terra Cotta clay mem. W l/2 
SE 1/4 see 15, T 15 S , R 6 W. Analysts ii R. Thompson a,nd. R. Rl.w.ilels. Lab #tfC-2-1 ~ 
Plummer, Norman and. Romary., ~r. F., 19Jt.7, Kans GS B 67 1 p. 136, 1;9, J.l~l, 14:3, 210° 

lligbl.y sili~aous fire clay, p. 131 .. Sl)Ot sa.ra:ple~ Silty ·to very 'sil"t,y, 
light gray, some yellow atm.,., limonitic joint fillir~. Th:l.ckness 7 .o ft . Physical 
properties, p. 59. Cere..mic tests, p. 1.41, 143. 

Poeaible use: Refra,cto:ey, p. 140, 144. 

D. Ellsliorth Co. UPPER CRE'.rM!EOUS, D.AKOrA ss, Terra Cotta clay w.em. · W 1/2 
SE l/4 sec 15, T 15 S, R 6 W., Analysts, R. Thompson a-1.,.d R. Runnels. Lab .fre ... 2-10. 
IdemJ! p. 120, 12;5, 1,0, 2l0. , 

Siliceous fire cla:y. Spot sample o SJ.ightly sU ty, mass:li:re, gray, some 
yellow ate.in on joints, conta:Lns few lignlte f:ct1.groeni;s. Thickness 6 o:; :rt. PhysicaJ.. 
properties,. p. 59. Ceramic tests, p. 125., 129 .. 

Possible use; Refrs..cto:ey, p~ 11300 · 

A B C D 
SiO:! 72.96 83.76 8~L8' 75 . }1. 
Al20s u~ .. 62 4.o6 9.89 17.oti. 
Fe~s 1.55 8.69 lol4 0.97 
MgO 0 .. 13 0.94 tr 0.25 
CaO 0 .50 o.oo o.04 0.24 
Na;:O 2o5l ) ) 
K20 5.51 )1.77 )0.67 
Ti02 0.21 Oo~,,8 1.20 0.17 
P20s tr 
SOs 0.31 o.oo 
Ignit Loss 4.01 2o04 3~07 4o74 

Total 100.,:t 99.97 99.94 99.39 
Class 73,18,1 84,15,0 83,14;0 75.,23,0 
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B Group 
Kansas 

A.;.D ~ Ellsworth Co. UPPER CRETACEOUS, :OAKOJ:A ss. .1u--:.alysts , R ~ Thonr.pson and 
R,. Rt,xmels ~ . PlUlml.er, Norm.an end Roma.ry, J. F . 1 19k-7:; Kans GS B 67. 

Ph.ysi<:al. properties: p. 59. 

A. S'W 1/4 SE 1/4 sec 19, 1r 14 S, R 7 W. Le.b #'E-'J.-75,:-A. !d.t;lllt, :p. 133, 139, 2ll o 
Highly siliceous :t':i.re clay, silty, dark gray, sor.Qe yellow stain. Contains 

some selenite . Am,rox 7 .2 ·co 9.7 ft of 32.2 ft hea. :is s ilt, to fine-grained ss~ 
Composite sam.ple. Cera.m:tc tests, p. 1~-l, 142. 

Possible usei Re:fre.cto:ry, p. 140, 14-li-. 

B. SE 1/4 NE 1/4 sec 30, T 1!1- s, R 7 w~ 1e.b #E.l-... (8-3. Id.em, P• 111i, 123, 211. 
Siliceous fire cla~~. Spot sample. Silty, lignit-ic.,. gce:y to dark gray with , 

ho:dzontal yellow b:;mds, limonite on ve1""~ical joint.a. and :pa.per-thi n :i.nter~bedd.i.ngs 
of w'hit;e s:U t. Lens of gre,y to buf f :fine-gra:tnetl ss to silt, in the lower part of ·:::.he 
b~. Thickness 19 to 25 ft. Ceramic t es"i;s, :p~ 1251 127. 1 . 

Possible use ~ Bu.ff-:fi:r:ing b:r:i.ck i.f combined with ad.,jacen.t material., p. 114 . 

C. Cen S 1/2 sec 201 T 15 S » R 7 We tao #E1~·21-9. Id.em, p ., 111 , 123, 1)0, 210 . 
Siliceous fire cle.y., silty, g;re:y, sligb:li stain~ few th:Ln .short lenses of 

yellm•r clay, lignitized :f.oesil leaves. Spot sample from bed 8.9 :rt, thick. Ceramic 
tests , p. 125, 126. 

Possible use: Refre.ctory, p ., l;iO. 

D. SW l / h sec 28., T 15 s, R 7 w~ Lab #El.,.20-EA. Idem, P• 133, 1:59, J.44, 210 . 
Semple repreaen·&s bed, 1 ; .1 ft thick, layer<;,":!. as f'ollows : 

Clay., plastic, light gray at ·top ano. dark gr-a:y lign,i:te a.t bot·.tom., 2.9 :rt. 
Kaolin, white, banded '\<rlth 11.ght grtf/,y, 0.5 ft. . 
Clla.y., sligbtJ.y ailty, . ligni·t:l.c, dark gJ."ay, w.1:th sligb:t ~rellow st.ii~, 2.9 ft. 
Sfrl:., kaolinitic, :f'ine-gre.:lnE=~o., soft, nearly ·wh:ttei some ye.D.ow· stain, 5, ft. 
Clay, very silty, lignitia, gtay, 1.8 f t . 

· Compos i t.e sample. Ce:ra.mic t ests~ p. 11-~1 ;, l}{,2. 
Possible useg Refre,ctory, •Po 140, 144. 

A 
S102 "(6 .40 
.All:?Os ' 10.35 
Fea<>s 1.40 
MgO 0.55 
Ca.O o.88 
Na.20 
K20 
Ti 0,2 0.91 
it?»,1.t, Loss 7.76 

Total 98 .25 
Class 76_,18,:5 

~.I Includes Ti02 

B 
75 .18 
11.79 
1.26 
0.35 
0 .11 

) 
}L 74 

I :1.o89 
7)-1-6 

99 .78 
75120,1 

C 
71 .. 64 
19.46 
o.;6 
Oc.88 
1 •. 06 

) 
)1 °93 
1.15 
3~84 

100.52 
72,24»0 

D 
8:0 .62 / 
1 :; .20 !, · 

0 .71 
o.4.7 
Oo 58 

99 .56 
81,17 .. 1 
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B Group 
Kansas 

A-D : F.:LEJ.STO..""ENE, MEiuX8 fm.;; PEARLEI"J.'E ash 'bed.. f\..n.aly-st, R • Ruw.els_. Cat>ey, ;J. S • , 
et P ... l, 1952, Ke,ns GS B 96, pt 1 1 :p. 15, 20, 

Screen au0J.ys:i. a, p . 21~ • 
Possible usesi Abrasive, ,;;eram:tc glaze, cemai'.l.t a.tl.dit.ive, lightwe:l.gh:t a~·egate, 

P• 30=1~,. 

A. Ellsworth Co. Cen N 1'ine SW 1/4 sec 22, "r 15 Sll R 7 W. Lab /foELV-2P~6 
Sample from lowel" 5. O ft~ of 'bed 9 f·{; th:!.C!k. 

B. Ellsworth Co. SE 1/4 NW J../4 sec 28 r, T 1.6 s, R 7 W_, Lab #ELV-2-l+.,A. 
Sample frcm lower 7 .,5 f't; of bed 1.5.5 ft. thic:k, cY-c.pp:tng out on creek 'b&llt;, 

p. 4 3. Lower 9. 5 f't. . c<:.mpoaed o:f ligM,:;-coJ.or.eo. clean ash 1 111.2.t upper. ps.ri:. P see EL V-2.1-~-B., 
con"taiv.s same s-'1.:realts of r;;,il t aKid clay. 

C. Ellsworth Co. SE 1 /lf Nt.f 1 /4 sec 28 ;i T 1.6 B 1 R 1 W. Lab ,JfELV-24-B ! 
Ss111.ple from upper 6~0 :ft of bed l;io;} ft thick.f see EL'V••2U.-~A. Tonnage estil::Bate 11 

:o. Gove Coo NE 1/4 SW 1/4 sec 21 3 T J.3 S, R 26 \L :LeJ;:, f/GV-lAo Idem., p. 15: 20. 
A.sh )~resh. and free n .. om :tmpurities except sca:t.tered con,~l"<:rt:i.m,.s and yellowish 

s·treaks in l ower 4 to 6 :rt, p . 1~4. Sample f'1•om lowe:t' 11S,rio of bed 17 :ft. ·!;hick. Screen 
a.ne.:.t;irsis, p. 2h c Tonnage eGtit.71.a.te, p. 4 3. 

Possible uses: Abz·i-21lii.ve;, c.?e:J:'a:117'!.ic g.le.ze;, cement, addi t,:l ,re.~ 1:lgh"twe:i.ght agg.t<e•p 
gate;• p . 30-40. 

A rt .t, C D 
Si02 · ·72 .61 72.87 72.53 ''{3 014-3 
Al20s llo81 12.68 12.80 .12.;o 
Fe20s 1.74 1.34 1.61.~ 1.61 
MgO 0.1.5 0.05 0.06 ().~-1 
cao -C. 72 o.64 ~-. / 0 '77' 0.99 · ,a; t I -, / 

Ne.20 )8 30 eJ )2.64 ~;;t )2.J+5 ..2 2~45 
KaO ) • ·= )5.29 )5o0:J lJ .• 77 
Ti02 0.36 0-~~4 0,30 0.22 
P2C;s n.11 ·t:r . "tr t:r 
SOs sl tr t:r ·tr tr 
Ignlt, Los,s tL31 4.25 li-)~2 3~90 

-Total 100.00 J.00 .00 100.00 l.OOoC8 
Class 73,17,2 73$18,1 73,18»2 73:11731 

~~ By difference / 

E,/ By difference, ratio f1"1om E">pectro. 
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B G:roup 
Kansas 

A-D: PLEISTOCENE, MEADE i"tn9 PEP.RLETTE e,ah bed o Ca:rey .~ J. S • , et al, 1952., 
Kans GS B 96, pt 1. 

A. Gove Co. NE 1/1+ SW 1./4 sec 21, T 15 S., R 26 W. Analyst, R. R'Ui.'lJlels. 
Lab =//:GV-lB. Idem, p. 15, 20. 

Sample from uppe:r· part of bed 17 ft thick. See GV-lA . Screen analysis, 
p. 24. Meche.nice.1 analysis, p. 22, 23. 

Possible-uses2 Ab.ra.a:tve, ceramic gle,ze,. cemen·t ai:l.tl.itive., l :l.gb.tweight 
SJP~egate, p. ;o-40 o 

n. Gra.naan Co. NE 1/!~ SW 1/4 sec 1J., T 8 S: R 25 W., ·town. of Mo~dand. Idem, 
p. ~-5. Landes, IC. K., 1928., MJ.lS GS B 14, p. 15, 22. 

Volcanic ash, grayish whi·i;e. Screen analysis , p. 22fl 
Possible use:: Abras:ti:re. 

c. G~t Co . NW 1/!~ sec 21.i-., T 30 S, B 35 W, Western S:pa.i~ Products Com;pa.ny mine. 
Y~ns GS B 96., pt l, p. 4-5. Kan:a GS B 14, p~ 1!1., 15, 22 ~ 

Volcanic ash, gray a,'1.d free f1"om lumps. Averages 9 ft "'G.bicJ:.:. overburden 
!'rem 1 to 4 :ft of loess and st-ind, oc:cz.sionaJ.. lime pebbles, p. Z:!~ 2:;. Tonne.ge estimate 
end screen analysis, Pu 23c 

Possible use~ Ab::ra.ai ve o 

D. Grant Co. SE 1/1-~ NE 1 / l't- sec 1., T 50 S, R ;6 W. Ane.J.yat, R. Runnels. Le.b_ 
:/1:WV-l. Kans GS B 96, pt. 1, p. 15, 200 

Ash fresh, only coutam:tn.ant is a. w...al.l :perceatage of f'iue sand, p. 45. 
Sample from 23.5 f't bed. Deposit worked in 19!!-8. Screen a:nalyeis, p. 24. Mechanical 
a.oolyais, p. 22, 23. 

Possible uses: Abresi-;.re., ceramic gls.ze., ca."ll.ent add.it.iv~~, 1:1.gJ:rt.weight aggre­
gate, p. 30-40. 

A B C D 
Si02 73.13 74.,:) 12~:;o "!!.I 72,,78 d/ 
Al20s 11.71 14.~-0 12.20 12.26 -
Fe20s 1.9:; 2.00 1.40 1.52 
MgO 0.12 1.00 0.58 0.07 
C&O C_,65 / 0.20 tr 0.95 
Ne.20 )2 ~56 !! 6.52 3.10 
K.20 )5.68 3.00 ~-.96 
T:l.02 0.29 
P20s tr nil 

/ 

s~ tr < 0.10 
Igni ·i; Loss :;.93 4.,35 ,.84 

Total 100.00 96.25 96.00 ~/ <99 .58 
Class 73,17,l 74,21,0 72,17.,1 73,17,l 

a/ B-y difference., ratio from s-ooctroo 
"§,_/ Si02 , 72.:;6., remainder d' a...··mlys:ts the same o Jewett, J. M. 3 and. Schoewe, w. Ho; 

/ •1942, Kans GS B 41, pt ), };)o 170, l"flo 
.£ 100.00 (sic text) . 
:-.:/ Includes Ti02 
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B Group 
Kansas 

A-Fi Je~rell Coo PLEJ.sTOC:ENE, MEADE fm, PEARLE'.rTE a sh bed. Analyst, Ra Runnels . 
Ca.rey1 J. S., et eJ. 1 1952, Ksns G'S B 96, pt 1 , p. J.6, 20 , 24 ~ 

Screen analysis, p. 24. 
Possible uses: Ab:rasi'l.re, ceramic glaze, cement, &1dit:tve, l.ightweight aggregate., 

P• 30-40. 

A. NW 1/4 NE 1/4 sec 16, T 1 S, R 6 W. Lab #JV-6. 
Sample from bed J. 7. O f't thick exposed. i:u open. pit c Tonnage est inw;te, p . 48. 

Mechanical analysts, p. 22,:, 23. 

B. SE 1/4 NE l /4 sec 6, T 3 S., R 8 W. Lab /f.JV•~·7. 
Sample :fr.om. bed 2 .5 f't, ·thick, p . 49. 

C. NW 1/4 SE i / 4 sea J2, T 1 S, R 9 W. Lab {/JV-"511 •• 
Sample from lower 5. 5 ft of bed 9 .ft thick . See JV 0 • 3!,. 

D. NW 1 / !.J. SE 1/4 sec 32, T l s, R 9 W. Lab #JV-3B. 
Sample f:rom upper 3.5 ft of "1>ed 9 f"l; thick. Tonnage es-'l';imat e , p. 48. 

E. SW 1 /4 NE 1./4 sec 7, T 2 S , R 9 W. Lab :/fJV-llA. 
Sample from lower 4 .o ft of 0A-posed bed 8 ft thick . 

F. N 1/2 Im 1/4 sec 29, T 5 s, R 9 w. 1&.b #JV-1. 
Se.mpl,~ from bed 6 ~5 :f'"l;. thick .. Overburden 3 f't, p. 49 . 

A B C D E F 
Si02 73.32 72 .24 73.11 72084 73.26 73. :;6 
Al20s 10.76 u.52 12,Ji.5 l2ol2 10.9l1- 1:2 . 32 

I 

1.66 1.68 1 .41 1.8:; Fe20s 1.55 1 .72 
MgO 0.2:; 0.21 O~o6 0.02 0.31 0 ,14 
cao 0°53 0.76 t. ,_51.r, b/ 0.62 o.66 0.0·7 
Na.20 2 .. 27 ~8.25 !/ )2.93 -

~8.59 ::.I 2066 
~'7 .,93 f}:. / K°20 5.30 )5.45 5.18 

Ti02 1.;6 1 . 01 O~lJ.1- 0.1.8 1~22 0.54 
P20s tr <0.01 tr tr tr nil 
SOs n.d. sl tr nil tr n.d. sl ·l:;r 
Ignit Loss ;:;.93 4o;i3 ;L91 4.08 3.95 3.9g 

Total 99 . 36 <100 .01 100.00 100.00 100.01 100.00 
Class "(3.,16,l 72,.17,2 73,17,1 73,17 , 1 73,l6_p2 73,18,0 

!/ By difference 
"'E./ By difference, ratio from spectro. 
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B Group 
Ke.nsas 

A-D g Johnson Co • PLE~STOC.151\'!E Cl) • Anelyst, R. Runnels • Pl v.m111er, Nor.me.n and 
Hladik, W. :S. a 1948jl Kans GS B '76, pt 4, Po 7l1-~ 

Use: Production of cere.mic slag, p o 7h. 

A. Lab //JN-AG-l9A 

B • Lab #JN-AG-19B 

c. Lab #JN-AG .. 2J.A 

D. Lab -#JN••AG-21B 

A B C D 
S:l.02 74 .. 50 77 .04 73.90 77.03 
Al20s u ·.24 11 •. ;6 12.;,8 8.85 
Fe20s 3.38 2.62 ,.26 3~32 
MgO 1.6o 1.25 0.99 1.57 
Ca.O o.64 o.1~6 o.6; 0,,69 
TiO.e 1.6o 1.11 1 .3ll. 1 .. 46 
Ignit Loss 5.16 5.02 · 6.42 )-1-.62 

TO'tal . 98.12 98.86 . 98.92 97 "54 ! I 
Class 75jll8.,; 77 ,l'{, .5 '74-,20,3 77,15»3 

~ 97.57 (sic text) 
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B Gri:-oup 
Kansas 

A. Lincoln Co. UPPER C1Wl'ACEOUS, DAICO-J:A ss. SE l./b~ sec 35, 'J' 13 S, R 7 W • 
Analysts, R.. Thompson and R. Rutmels. Lab ff:'1.,.,,.9.,,. 7. Pl umme:r, !Jorw:::1.n c~nd Roma,ry, 1 o F ~, 
19ln, Kans GS B 67, p. 1:51-~,, 139.v 14!-t., 212, · 

Silty, gray c..lay, few thin lenses of yell.ow fine-greS.nerl sci &.1'l.d. silt; sc~t·t-tered. 
fragments of' lignite. Th:t.clmess 40 ft. Thickest bed of l:tght~fi:ri1g clt~.y sampled in 
Dakota, ss. Spot sa.m.ple. Graphs of temp-vol, t.emp-•&.bsorpt:l.on and ~Em'l:fHtppe.ren:t :poros­
ity, p. 144-152. Physice.l propercies, p. 59. Ceramic "tests, p. 141, l~l2. 

B. Lincol.n Co. PLIOCENE and. PLEISTOCI!!BE. Jewett, J. M .. , and Schoewe, W. H., 
1942, Kans G:3 B J,1-1, pt 3, p. 1"70, 1'71., 

Volcanic ash. Genex'al:i.zed d.escr:!.ption of Ke,ns ash depos:i.t.s }l dis'l:,:ributior.1, 
e.nd production sta.tis"cics., po 171, 172, 17;. Tonnage estimate, p,. 17-4-. 

Possible use z Abra.si ve . 

C. Lincoln Co. PLEISTOCENE, MEADE fm, re.4.1.lLETTE ash bed. SW l/1~ SE 1/4 sec 27, 
T 13 S, R 10 W. Arlru.ys·t, R. Ru.'OJlelso Lab #LV-2. Carey, J. S.)l et. al., 1952, Kans 
GS B 96, :pt 1 1 p. 1.6, 20. 

Semple fi om 6. 5 ft beet exposed in :pit fa.ces; 1Jed. crops out a.long road cuts 
bor-dering sec 27 to the S and W and extends :tn:to adja.•:!ent se,:::s 28 a.n.8. ;4, p. 50 o 

Screen analysis, p. 250 

D. Lincoln Co. PLEIS"'i'OOENE, McPHERSON fu., te:r-ra.ce de:riosit~s~ Sec 28, T 1; s, 
R 10 W. Analyst, Fe Schloesser. Sw:i.neford, Ada and Frye, J0 c., 1946, Kans GS B 64,, 
pt 1, P• 19, 22, 28. 

Volcanic a.sh~ iJ.rou:ps of elongate fluid inclusions p:r.esent. Channel sample, 
1 J~o 2 ft. from base. Dominant refractive index, Ridgway color notat.io:u, particle 
size distribution., and bull~ den.sity, p. 18, 19, 28. 

E. Lincoln Co. PLEIS'.OOCENE, McPm.."'RSON fin, terrace depoGits. Sec 28, T 13 S, 
R 10 W.. AneJ.yst, F. Schloesser G Idem. 

Vol<:001ic ash. Groups of. elongate fiuid inclusions con,,mon. Trace ,.iu~,rtz 
sand. Ch-annel sample, 2 to 5 :ft from base. Dominant refract:t ve . :tnd.ex, Ridgway color 
notation, pe.:<:"ticle aize diat.ribution., Sw'ld bulk density; p. l8i 19.1 28. 

A B 
Si02 80.50 7;.30 
Al20s 10 .. 79 l4o46 · 
Fe203 1Q72 1.5J,1. 
MgO o.68 0.21 
Cao 0.29 :t.00 
?fa.20 ) 
K20 )1.00 '.5 ~61+ 
Ti~ o.86 
P20s 
SOs 
Ignit Loss 4.18 · 4.60 

Total 100.02 100.75 
Class 81,16.,2 75,20,l 

C 
. 72028 

12u6o 
1.71 
0.22 
0.69 
2 .90 
5.45 
0.27 
0901 
tr 
:;.8~ 

99.96 
72,18,1 

D 
73.02 
1:;.20 

1..77 

0.70 

91.96 
73,18, 0 

21 

E 
... (2-7'7 
13087 
1.82 

0.87 

3.15 

92.48 
7~,19,0 



B Group 
Kansas 

Ao Lo~..n Co. PLEISTOCll."NE, MEADE fin, PEARLm'IJ.'E a.ah bed. SE 1/. SW i/JJ.. sec 35, 
T 13 S, R 3~ Eo Analyst, R. Runnela. Lab #LO"'i-5Aa Carey, J,. S~, et, al, 1952, Kans 
GS B 96, pt 1, p~ 16, 20, 51. . 

. Ash :ta ligh'I; gray wi:th a few broim. st.rea.ks, p. 51. Sample f<rom 6 .o ft bed. 
Screen a.neJ.ysis, pc 24 . · 

B. I,oga.n Co. · PLEISTOCENE, SAl."f.BORN fm., Peoria. stlt me-.<n, Brady soil. NE 1/4 
sec 32, T J.2 s, R 37 W. Analyst, R. Runnels. Fr.ye, J·. C., et at, 191-1-9, Kans GS B 82; 
pt 3, p. 84, 86» 88. 

Silt.. Depth below top of section, 8 ft. Plastic end d:ry properties, p. 88. 
Fired properties, p. 97 . 

Possible use: Ceramic slag, · p. 83, 

C. Logan Co. PLEISTOCENE, SAMBORl\l' fln., Bigne:u silt mem.. NE 1/4 sec 32, T 12 S, 
R 37 W. Analyst, R. Runnels. Idem. 

Silt. Depth below top of section, 3 f't. Piastic Emli dry p:r-opertiee, p& 88 . 
Fired pro:r,erties, p. 97. 

Possible usei Ceramic slag, p. 83. 

DO McPherson Co. PLIOCENE 01... PLEIS'I'()CE.NE. no locality g!. ,ten u . ;0W~tt •· J' /l .. , 
"'J:.\d Schoewe, w. H., 1942, Kans OlS B 41, pt 3, p. 170, r11. . , -

Volcanic ash. GenersJ.ized description of' Kansas e.sh de:posi-t;s, diatrl.butio:u, 
and production ata.t.istics, Po 1'"/l, 172.ll 173. Tonnage estime.,te p ., 174. 

Possible l!Se g Abrasive. 

A B C D 
SiC½? 72 .73 69088 6b.66 72.50 Qua..l:tta:t.iv-e s:pac·trographie 
Al20s 11.55 14.03 12.27 14.15 analyses by A. C. Reed. Carbon 
Fe20s 1.65 li-024- 2.59 lo65 electrodes. Key to symbols, 
MgO 0.12 1.67 L54 0~:,0 p. 87. (Higher nuinbers ind.1-CaO 0.92 1.1,.2 I · 4.57 O."{O cate greatei:· r~buud.ance. ) 
Na20 

j8.35 !!:.I 0.91 ! 4oll !/ . _.., 
KeO 2.88 n.d. 11-.70 B C 
Ti~ 0.38 0.90 0.95 V 6 4 
P20s nil tr tr Cr 4 
SOs Bl tr 0.05 Oo05 Mn 9 7 
Ia;ni-t;,~ss 4.30 3.99 5.21 5o00 Cu 4 
H:aO- .- (1.26) (0.72) Zr 6 hr 

Ag 5 2 Total 100.00 99.97 99.95 99.00 
Class T;,17,2 70,22,0 69.,.19,3 72»2410 

!./ By difference . 
~ Below 105° to 14o0c, no·t included in total 
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B Group 

A- D g McPherson Co. 

J.... PLEISTOCENE, MEADE tm, PEARLEJ:TE a.sh bed. NW 1/4 SE J./11- :NW l/h sec 20, 
T 18 S, R 3 W. AneJ.yst, R. Run.uels. Lab /fYIJN-L Cs;rey » J., S., et aJ., 1952, Kans 
GS B 96, pt 1 9 p ~ 16, 20. 

· Ash, light colored., relatively clean, f'a:1.rl;y- fresh, . expose<:l :i.n e.n inter~ 
mittentl.y worked pit, p. 52 .. Sample fr.om 8.5 ft bed. 0ver1n.U'den. ra.nges f:rom l -to 10 
ft. Screen a.nalys:ts., p. 25. M~c:hanical analysis, p. 22, 23. ~ro:m:mge estimate , :P· 5;}. 

Possible uses: Abrasive 3 ce:r.smic glaze J' cement add:i.t,:t-ve:) lightweight aggre­
. €,"S.te, p., :,>-b.-0 • 

B.. PLEISTOCENE, MEADE fln, PEARLETTE 'e.sh bed. !/ NW 1./1{. niec 20 I) T 18 S, R ;i W. 1/ 
Plummer, 1-l., 1942., !Ce.tis GS Circ 13t :p. 8. 

Vole:mic ash. Cera.m.tc teats, :P. • 9. C--eneralized deSl'!l"'ipt,ion of Kansas ash · 
depollita., dis·tribution and pr.oductiort statis"l.icsp Jewett, J. M., ru1d Schoewe, W. II., 
1942, Kane GE B 41, pt 3, po 171, 172:, 1730 Ta.anage est.ima,te» p . 174 . 

Possible usesg Abxs.s:Lve, ceramic glaze. 

C. PLEISTOCENE, MEADE fm» PEARLE'l"l'E ash bed.. SW 1/4 NW 1/~- s<:~c 22, T 18 S, 
R 4 W. Ans.J.yst~ Ro Runnels. Lal> #'lffPV-6A. Ke.na GS B 96 1 pt. 1, p. 16, 20. 

Lower 4.2 ft from bed 6.5 ft thick.. See MPV'~6:a. Scx·een ruiaJ.yais, ~(). 25. 
Possible uses g Abrasive, ceramic glaze, cement add:tt,i ve, lightweight aggre-

gate, p. 30-lt-0. . . 

D. PLEISTOCENE, MEADE fm, PEA.RLET.rE e,sh bed. SW 1/4 NW 1/!t sec 22, T 18 S, 
R 4 W. Anal.yst., R. Runnels. Lab #MPV--6B . Id.rem. . 

Ash relatively clea:n, p. 52 • . Upper 2.3 ft of bed. 6/} ft th:Lcl{. Expoaeo. in 
smell pit. Screen 8.DB.lysis, pQ 25. 

- Possible usesx Abra.sive 11 ceramic glaze., cer~nt add:t:'~iv·ej lightire:!.gb:i;, aggre­
gate, p. ,o .. 4o. 

!./ Letter from Kana GSg 7/16/53 

A B C D 
S102 72.95 72.,30 7,3.o6 72.66 
Al20s 12"~ l3o62 "'2,./ lla54 u.59 
Fe~s 1.73 2c:>) 1.3) .. lo68 
Mg() 0.16 ) 0.09 0.,16 
CaO 0.69 -· )0.99 0.63 1.00 

·Na.20 )2.90 ! .I 4.00 
~8.28 ::.I )o05 

K::!0 )5.()li. 2o00 4 .80 
Ti02 0.30 0.97 
P20.s tr 0 .02 
SOs nil .sl t.:r. 
!gt.tit Loss 3.9~ 4.68 4.12 

Total 100.00 99.92 100.~1 
Class 73,1811 72,20,l 73,16,1 

!.~ By difference., ratio from spectro. 
!'./ A1.20s, 16.62., Kana GS B 41, pt 3, p. 
.£ By ~ifference . 

0;51 
tr 
llodo 
~- ., 26 

170 
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B Group 
Kansa.s 

A-E ~ Meade Co. PLEISTCX."ENE, MEADE :fm: PEAfil.k"TJ.:.8 e,sh bed .• 

A. SW 1 /4 sec 2., T 31 s; R 28 w. .Aw.J.yst., R ~ Runnels O Lai:') 1fME•T ~ 5A 0 

Carey, J" S . , et al, 1952, Kans GS B 96.:> pi~ 1, p. 16, 21. 
Sample f'?•om. lowel'' 13 f"'c. of be<.:l 20 ft thick. See MF.V-5B. Sci"een a;nalysis, 

:p. 25. MechanicaJ. analysis:, p. 22, 23,. 
Possible uses: Abra.eive 11 ce:c·emic glaze, cement a.<idit.ive , 1:1.ghtweight e.ggre­

gate, Po 30~40. 

B. SW 1/4 sec 21 T 31 S,. R 28 W. Ane.lyst, R. Runnels. Lab #MBV-5B . Idem. 
Sample from upper 7 ft of bad 20 ft thick. Exposed :tn :pit, . Min..ed by Cudahy 

Pa.eking Co • ., p. 5 3. Screen s.nalyais, p. 25 . 
. Possible uses : Abrasi Ye, cerami.<! glaze, cement. a.d1.:L 'i:.:l.-..~e ~ ligb;l,weight . aggre-

gat e, p. 30-40. 

C. Im.ediately above horizon of Cudahy fa\llla.. Sec 2, T 31 S » R 28 W. Analyst, 
F . Schloesser . Swineford., Ada and Frye, J. C., 1946, Kan.a GS B 64 , pt 1, -p. 18, 221 

27, 28. 
Volcanic 0.sh. Comm.e1"'cial. pit of Cudahy Pa.eking Cc. . Chan:o.el se..mp.le 8-10 :r;; 

from top . Groups of elongat e vesicles present 7 f-'c from base. ))cm1.n.ent !"efra.c·t;:tve i n­
dex, Ridgway color notat ion, p-S1.rt.icle size distribution, and. btLlk densi ty, _p . ·18, 19, 28 ~ 

D. Immediately above hox-izon of Cudahy fauna. Sec 2» T 31 s, R 28 W. Analyst" 
~• • Schloesse:r o Idem o . 

Volcan:La s..sho Groups of elongate vesi<'..J.es common. Spo · sample, :; ft below 
top. Dominant refractive index., Ridgway color note..t:i.on, psrlicle size d:lstribution, 
and bulk density, p. 18, 191 28. 

E • Immedia:'cely above hOl'.'izon of Cu..dab.y fauna. Sec 2 ,9 T 31 S 11 R 28 W o An.alysJ~, 
F . Scbloessere Idem, p. 18, 22. 

Volcanic ash, eJ.tered, white. Few vesicles. Spot sample, 1.5 :ft above base. 
Dominant ref'ract,ive ind.ex, Ridgway colo:r nots:tion, and particle size distrlbutiol'l.11 
P~ 18, 27. 

A B C D E 
Si02 72.40 72.09 72064 71°95 71,26 
Al20s 11.45 1:L.48 12006 12.65 13.13 
Fe20s 1.70 2.01 1.67 1 .43 1 .50 
MgO o.;i 0.65 
Ceo 0.76 1.o6 0.74 0.80 0.80 
Na20) !./ 2.42 2.;11. 
K20) 5.75 5.49 
TiO.2 0.31 0.5; 
P~Os nil tr 
SOs tr tr 
Iglli.t Loss 4.90 4.29 4.24 lt-.13 4.18 

Total 100.00 100.00 9le35 90.96 90.87 
Class 72,r7 ,2 72,17,2 73,17 ,1 72.~18.,l rr1,18,1. 

-! / By difference, ratio from spectre 
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B Group 

A-E~ Meade Coo PLEISTOCENE, MEADE f.m, J:~ARLE'l.1TE ash bed . Ar..eJ.yst, R. Runnel.a .. 
Carey11 J. S .. , et al, 1952, mm.s GS B 96, pt lo 

Screen analysis, p, 25. 
Possible uses: Ab:."aeive, ceramic glaze, cement additive, ligb.tweight aggre­

~ute, p . 30-40. 

A,. SE l/4 SE i/4 sec 53, T 31 S; R 28 W. Lab =[fMev ... 2. Idem, p. J.6; 20 . 
4.0 ft bed. 

:So SW l/4 sec :;4, T ;5.l S, R 28 W. La.b JfM!!,"1"l,J-1.A. Idem ~ 
Ash6 clean and free from conter.aina.nta, :p. 55 . Sample frc,ri1 lower 5 ft of bed 

9.5 ±'t. thick .. 

C. SW l./4 sec ;4., T }1. s, R 28 W. Lab f/MEV-lB; Idem. 
Ash, contai ns few 1dl-l;y strea.kB and scattered. ca,lca.l:'eou.s concretions, p o 55. 

Sample :rx~om upper .li .• 5 ft of ·oed 9 :ft thick. See MEV-•lA. Pit iniJ.cti•ite. 

D. NE l/4 s.ec 9JJ T 32 S, R. 28 W. Lab ffMElV-1~A. Idem~ r,. 16, 21 .• 
Sample from 8.o f't bed 23 ft below MEV-lt-B. Contains dark 

specks and some yellow streaks, p. 55 . 

E. NE 1/h.- sec 9, T 32 S., R 28 W. Lab #tlfEV-4B. Idem., p. 16, 20. 
Sample :from upper 6.o ft, sepe.ra.ted by sandy. silt. f1•:om lower bed.., MEV-4A~ 

Pits ina.ctive, p. 55. · ·· · 

Si02 
Al.203 
Fe20s 
MgO 
Ca.O 
Ne..20 
EeO 
Ti02 
P20s 
S03 
!gait Loas 

A 
69.82 1,0,, 
1.80 
0~49 
0.72 2.,-, 
5.95 
0.16 
tr 
o.:;i 
5.17 

B 
71.!1-"{ 
u.75 
1.63 
1.12 
Oo97 

)2.88 !!:.I 
)5.1H 
0.50 
tr 
nil 
4.50 

C 
T-L63 
12.22 
1.50 
lo,6 
0.83 I 

)2 .11 ~ 
)5.~ 
0~49 
t1· 
nil 
4 ... 52 

. Total 100.12 100.00 100.00 
Class 70,19,2 '71,1712 72,17,2 

!I BiJ difference., ratio from spectro 

D 
70.26 
12.75 

lo8~-
0o4l 
0~16 I 

)2o37 '~ 
)5~5!i­
o.70 
t;r 
tr 

· 5.;7 

100,,00 
70,19,2 

25 

E 
72.01 
ll.40 
1.49 
o.46 
0.''(7 

)2.68 ~/ 
)5.98 
o.88 
nil 
tr· 
1¼. 33 

100.00 
72,16:;2 



:S Grou:p 

A, B and C: Mit chell Co. PLEISTOCENE; SANBORlll f.m.. . Analyst, R.. Rm:n.1.els o 

Frye, J . Co, and.Fent , O. S. , 1947, Kans GS B "{Op pt 'pa :;8~ 39Q 
Meche.nicaJ. anaJ.yses of acid. insol'l:ii."V.e .frac-t;ion, p. ;8 . 

A. q. ft above Loveland soµ. NE 1/4 sec ~, T 8 G, R 6 w. Lab fj . 
. Silt. Auger sample. So:tubility in RCl, 21..2'"~. 

. ( 

:s .. Loveland silt mem., Loveland S<iil ~ SE c:or 3e.c 20., 'T 9 s, R 6 W · Lah 4f2. 
Silt.. Auger aam.pleo 8 ft below surfaceo Solubilit;y :tu HCl» 8.5~. 

C. O. 5 ft above Loveland soil., 4 . 5 rt belavr surfe.ce . SF. cor sec 20, T 9 S 3 
R 6 W. Lab #1. . . 

Silt, . Augo...r sample. Sol:ubil:tty _in HCJ.., 14. 7)L 

A B C 
Si0.2 70.44 70.29 68.81 
R2Cs 18.93 18.61 18.20 
Ca.0 · 1.15 0 .. 79 2.67 
Igo.it Loaa!/ ;50o4 :5°9.5 h.-.42 

To·taJ. 93~56 9,~ei · 94.J.0 
Class 70,22,0 70,2:;,o 69,2;.,o 
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B Group 
K.anaaa 

. A-D:: Norton Co . PLIOC'EJ!Jli::,. OOAr.J..ALA fm. 
Volcanic .ash. 

A. · Reager ash bed, p . 58. Cen SE 1/)l sec 1.6., T 1 s., R 21 W. Aw,lye-t. , R. Rmu:iels ,, 
Lab #IDW-8. Carey, J . S . , et al, 1952,. Ke.ns GS B 96, pi; 1, 11. J.7, 21. 

Ash unaltered by weathe:r:i.ng. Sempl,e fx'(,'fil ~-. O ft, exposure. Screex,. e.ne,lysis, 
:P· 25. 

Possible uses': 
ge,te1 p4 30-4o. 

Ab:ms5.ve, ceramlc glaze, c'"'..me:at s.ddit:l.ve; light.weight, aggre-

B~ SW 1/!,1.. NW 1/!i,. sec J..6 7 T 2 S; R 21 w. Ane.J.;ys·c;1 ~ .... s c~l:YJS!Jel'.·• Swinefox•a., Ad.'l 
an.d Frye, J. C,., 1946, Kane GS B 6i~, pt l, :Po 16 .s 22. . 

Above Krynitzkia zone a.nd below B1.orbia, r1,one, Cha,nx1~.1 .. sample 2 . 5 ft. :frcrm 
pit. Shard outlines a.n.1.aot.x•opic. Sw.all ceJ.ci te inclus:I.ons in mos't part;:leles:: other ... 
wise clear. Domin.ant 1 refl"acti:;re i.nci.em:;, Ridgway color r.1.1.:rtat :ioD:, pe,X'ticle s:1.ze dist,ri~ 
bution, and bulk density, p. 161 271 28. -

C. NW 1 / 4 SW 1 /4 sec 23, T 2 S, R 22 W. Corrm1ercial :pH, cf Wyan.cl.ot;te Chem Corp., 
Aruu1-st, ·F. Schloesser. Idem. 

Kry-.a5:tzkia collected ±'x"c.im the ash. Sj;sot sample, 1 to j ft aJ:,01re base. Most 
she.::rd.s clear. Trace qu.ar·tz sanlL Dominru1t refrecti ve ir.tde.x. _., Ridgway colo:t· nota,tionp 
particle size dist1·i'bution, and bulk d.ens:i:'c.y, p~ 16, 27, 28. 

D. N"w 1/4 SW 1/4 sec 23, T 2 s, R 22 W. Commercial plt, of Wya:ndot;te Chem Corp. 
Analyst 9 F. Schloesaer. Id.em .• 

K:rym.tzkia. collec·ted from the e,sh. Spot sa.n1ple app:i:'OX 4.5 ft &bove ·M,se. 
Mos·t; shards cJ.ea.r. Tra.ae quart.z sa.nd. DomiD.ant, r.e:t're,cti ve index, Ridg-,,re,y color 
notation, pe.:l."1'iicle size dist:r:n:.ut.:to11, s.nd bulk c1eru:lity, p. · 16, 27, 28~ 

S:L02 
Al20s 
Fe20s 
MgO 
Cao / 
N'a20)!:. 
KaO) 
Ti02 
P;a°-5 
SOs 
Ignit toss 

Total 
Class · 

76~68 
9.77 
1.4~­
,0.27 
1.1~-5 

6~86 
0.51 

< 0.01 
tr 
3.02 

<100.01 
T( ,11J..,O 

!/ By difference 

B 
7;.80 
l;i.,09 

2.J.~6 

1.11 

3.04 . 

93.50 
74,18,0 

C 
· 72-00 
10.80 

2.25 

0.63 

90,.09 
1'2,17 ,1 

D 
7LT; 
llf .• 04 

2.22 

0.65 

93e08 
72,20,1 
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Kansas 
B G,.:-oup 

A-F'i Nort;on Co. PLIOCENE, C/JJIJ.,J.,J([,,A fin. N'w 1/1-i SW 1/4· sec 23, T 2 S, R 22 W ft 

Analyst, F.. Sc:bloesser. Swine:ford, Ada, • and Frye, J. C:. 1 19h6., K&,ns GS B 64., pt, 1, 
p. 16., 22. 

Volcanic ash. Krynitzkia colleeted f'x-oi.u the a.sh. Most shards cleai~. Tra.ce , 
quartz aSJ.'ld. Commercial pi~.:; of Wyand.otte Chem Corp. 

A. Channel sample, bottom 6 :rt. 1./ 

J3. Spot sample, approx 'T ft e,bove base. 1./ 

C. Spot sample, approx 12 f't above base. !/ 

D . Channel sample, 6 to 12 ft fr.om base. '1./ 

1 E. Idem, p. 16, 22, 21, 28. 
Spot sample., approx 16 f·t; above base. Dominan:t refraci~i ve index 

1 
Ridgway 

colo~ _notation, P8,l'ticle size distribution and bulk density, p. 16, 27, 28. 

F. Idem, p. 16, 22. , 
1 

Refin.ed pr"oduct • br 

!./ Dominant refre.ctive inde~-c, Ridg,-way color notation and par,ticle size dist:ribution, . 
p. 16, 17, 2·7., 28. 

A \ B C D E F 
Si02 72,,Ji7 72.48 72.50 72.41 72.09 72~56 Al20s 13.61 u.64 10.42 12?09 11.68 11.99 Fe203 2ol6 2.20 2.;4 2.;8 2.42 2.39 Cao 0.68 0,,07 0.67 0.59 0.62 0.78 Ignit Loss 5ol6 4Q65 5.00 5.97 5.05 5.65 
ToteJ. 94oo8 91.04 90.93 93.44 91.86 93.37 Class 72,20,1 12,18.,0 7;.,17 ;1 72,20,1 72,1.9,1 73,19,,1 
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B Group 
· Kansas 

A-F: Morton. Co. PLI~NE, OGALLAL .. 4. fm.o 

Ao NW l/4 SW 1/4 sec 25, T 2 S, R 22 W. Analyst, R. Runnels. L'?.'b 1f.NNV-l.A. 
Carey, J. S • , et a.l, 1,952, Kans C-S B 96, pt 1, :p. 17, 21 • 

Ash., Semple from lower 7 o5 ft of beet 17 fJG thick. Mined by Wyandotte 
Chemi.ca.ls Corp; Wyand.otte, Mich. Screen analysis, p. 25. 

Possible uses: Abrasi ,,.e: cerml"J.c glaze, cement. ado.i tive, lightweigtrt aggre-
gate., lh :;o-!~o. · 

:a. NW 1/4 SW 1/4 sec 25, T 2 s, R 22 W. AneJ.yst,, R. R;unnels. Lab #NJ:rv-lB . Idem. 
Sam.pJ.e from. upper l~.O ft of bed 17 ft thick. Above IWV~JJL Screen analysts, 

p. 25. 
Possible uses: i\:bra.si Ye, ceramic gla.ze, cei.nent add5:~i ve, lit::i;;.~t:we:i.ght :;i.ggre­

gat,e, p. 30-40 ., 

C. Cen S line sec 1, 1.r 3 s, R 22 w. Anal.ys·t, R. Runnels, Lab i,k'N.(W-6. Idem. 
Ash somewhat, aJ..tered by. weathering.? :p. 58 ,. Sample from 9.5 f.'·c exposu.re. 

Screen e.nal.y-s:f.a, p. 25. 
Posslble . U3es ~ AbrasiYe:; ceromic glaze, cement add:Ui ve, lightweight agg:r.egate 

p. 30-40. 

D • I~ 1 /4 sec 2., ~ 4 S, R :?.4 W. ·AneJ.ys·~, F. Schloessei-. Swiu.ef ord, Ada and 
Frye, J. c. 1 1946, Kans GS B 61.1-, pt 1, p. 11, 22, 27, 28. 

Volcan:i.c a.sh. Immt!dia:te.ly e,bove Biorbia zon.e. Channel sample, 2 to 8 :tnches 
fro,31 base. Most shards clear,; a few altered.. Dominant. ref~cEl,ctive index, Ridgway 
color notation, particle size distribution, and bulk density, p. 16, 'Z7, 28. · 

E~ NE l/4 sec 2, T 4 S, R 2~~ W. Analyst, F; Scbloesser. Idem., p. 171 22. 
Channel sample, 8 to 20 inches from base. Somewhat al i;ered. •rra.ce of quartz 

sand.. Imr.'iledie;cely above Biorbia zoneQ Do:ro..inaut, refrect,ive index, Ridgway color 
notation, a:ml particle si?..e dis:c:ri'bution, p. 161 17, 27, 28 • . 

A B C D E 
Si02 1,.41?. 71.98 r(l.14 74,,31 72.10 
A.l.20.s u.36 10.9t~ 1..1..20 12.90 1;.16 
Fe20s 2.01 1.93 1.,89 1.66 2.·22 
MgO o.oa 0.15 o.41 
Ca.O Oo6l 2.11~ / 1.81 1.41 o.84 
Ne,20 2o33 )2.o8 !: ) 8 b ' . 
~o 5~23 )5 ~91} )7• l _I 

Ti02 0.39 0.33 0.50 
P20s t:r. tr 0.03 
S02 nil nil tr 
Ign:i.t Loss 3.9; 4.51 5.21 2 o60 4.65 

Total 99.38 100.00 100.00 92.88 92 .97 
Class T3,17.,l 72,16;3 71,16,~- 71,l;l 7 )10 72.,19,2 

!,./ By difference, 
~ / By difference 

ratio from spect.ro 

',; 



B Group 
Kansas 

.A-F: Mox-ton Co. PLIOi'..'!ENE~ OGALWiA fm.. .An,,..,.,:tyst,., li'. Schloeeser. Swineford., Ada, . 
Wld. Frye.i J. C., 19li-6, Ko.us GS B 6~-, pt 1., P• 17, 22. 

VoJ.canic a.sh. 

A. NE 1/4 sec 2, T l~ S, R 24 W. 
Channel sample 20 'lnchef/t.o t.op of bed. :Crnmedia:tely above Biorb:1.a. zone. 

Altered. Trace of quartz sand.. ..:..:. · 

B. NW 1/~- NE 1/1+ sec ;6, T 2 S, R 25 W. . 
1 

· Channel sample, 2 -to '., i't from bottapJ Immediately below Biorbif). zone. 
Altered. Few Vesicles. Ca,. 6% quartz sand. -

C. SW 1/4 SE 1/1~. sec 2, T 5 S, R. 25 W. Id.em, p. 16, 22. 
' Spot . sample, lowest, inch. Seve:i:-oJ. ·ves1.clea, so.me calcite. H~,ny- fossil 

insects, giving brown color. l-..l · 

D. ·sw 1/J.i.. SE 1/4 see 2,,, r_r 3 S., R 25 W. Idem., p. 17, 22jl 2'{, 28. 
Che.nne.l sample, bot'i:.orro. 2 ft . Most · sha1°ds clei:u-. Dominant. refr~ci.i ve i.ndex, 

.Ridgway col.or notation, particle s:t~e distri'but:to~ and. bulk o.ensity, p. 16, 27.t 28. 

Eo SW 1/4 SE l/lJ.. sec 21 T :; S, R 25 W. !deiu* 
Channel samp:l.e, 2 to 4 f.t :f'rom. base. AlterecL Few vestcles. !/ 

F. SW 1/4 SE 1/4 sec 2 1 T 3 S, R 25 W. ' Idem. 
• e, Channel_ samf17e, 4 to 6 ft from base; 150 yds N" of road. A.lte:red, few vesicles • . 

Ce.$ ,1% quartz ae.nd. _ -
. I 

!/ Dominant refract.i•v·e index, Ridgvra.y color not,ationJ.' and. part.:tr:le size d.:istribution, 
,p . 16, 17, 27, 28. · 

A B C D' E l" 
Si<>:.? 73.87 75~50 70.97 r{1 "%7 71.53 70.58 _ .. ;,. 
Al20s 12~75 J..l,J5 11.75 13~46 11.57 14.98 
Fe20s 2o22 2.06 1.97 :5o09 2.49 ·1.66 
Cao 1.14 1.26 ' lo61i- o.a; 1.07 1.10 
Ignit Loss 4.08 ; .. 78 5.57 J+.63 4 05 . 11-. 3-4 

9!,1..o6 
\ 

Total 95°75 91~90 93~'8 90.71 92 .66 
Class 71+,il9,1 76,1"( ,l. ,.(l,1118,3 71,21,l 72,18,l '71,21,1 
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B Group 
Kansas 

A--E: Norton CoQ PLEISTOCENE, SAliTI30RN fro.. SW 1/1...~ Iii"tv 1/1~ sec 26 T 2 S, R 23 W. 
Analyst, R. Runnels. Fr.ye, ;J. C. , et al., 1949, Kans GS B 82, pt 3, p . 8.!1., 86, 89 J) 90 ° 

Silt. Plastic a.n.d dry properties, p. 89, 90 . Fired properties, p. 102. 

A. Loveland silt mem o 
Depth below top of section, 32.5 ft. 
Possible use: Brick an tile, p. 81. 

B. Loveland ailt mem. 
De:pth below top of section, 27.5 ft~ 

C. Loveland. silt memo 
Depth balo-w top of section, 25 .5 ft. 

D. Peorie. silt mem.. 
Depth 'belo1•1 top of sec-~ion, 20.5 ft,. 

E. Peoria silt mem. 
Depth below top of section, 15.5 :r.t. 
Possible use~ Brick an.cl tile: p. 81., 

A B C :0 
Si02 69.44 70.92 71.35 72.35 
Al20s !/ u.22 13.J.l l.4.6o 13.56 
Fe20s 2.67 3.97 , 3e53 3.46 
MgO 1.20 1.7,4 0.99 1.rr 
Cao 5.77 1.49 lo90 2.04 
Ne.20 "E.,/ l.79 2.62 . 1.,G 0~24 
~o 2.4'7 2.80 2*50 2.p(8 
P20s 0.09 0.08 o.o8 0.14 
SOs tr tr tr tr 
Ignit joss 5.:35 ;.27 3.69 3a66 
H20- z. ( 0.35) (0.79) (0.94) (0.8;.l) 

ToteJ. 100.00 100.00 100.00 100.00 
Class 69,17,4 71,20,0 71,22,0 72,21,0 

~j/ Ti02 included -with Al2 05 
~ By difference 
~/ Below 1050 to 1400C, not. included in total 

\ 

E 
'70ol6 
14-.02 

2.70 
2o22 
2.87 
0.97 
2 ul9 
0.15 
t.r 
4ol2 

( 0.67 ) 

99040 
70,21,0 

Ql.18.l.itative specJvi·ogr,~.pb.ic analyses by A. C. Reed. Carbon electrodes. 
Key to symbols, p. 87. { H:i.ghei~ numbers indicate greater abundance) 

V 
Cr 
iYln 
Zr 

A 
6 
4 
6 
4 

\ 

B 
7 
4 
7 
4 

C 
7 
h,. 

7 
4 
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D 
7 
4 
7 
l~ 

E 
6 
4 
6 
4 



B G?'Oi..1.p 

A"D ~ Nor~on Co. PLEISTOCETu'E, SANBORN fm. SW 1./4 tlW 1/b,. sec 26., T 2 S, R 23 W. 
Analyst,, R. Runnels • Frye., J. C . , et; aJ., 1949, Kans GS B 82, pt .:; , p. 84-;i 86, 89., 90 . 

Silt. Ple..stic an.d o.ry properties, p . 89., 90. Fired properties') p. 102. 
Possible use~ Brick and tile. 

A. Peoria s:11 t; man, Brady soil. 
Depth below top of section, 7.0 ft. 

B. Peor'i.a silt · mem., Br~dy soil. 
Depth below top o~ section, 4.5 ft. 

c. Bignell silt mern. 
Depth belc1w top of section., 4.o ft. 

D. Bignell silt :m.em. 
Depth below top of section, 3.0 ft,. 

A B C D 
Si02' 70.05 69.62 69.97 7L22 
AlaO.s 12v99 11.91 11.60 12.78 2:,/ 
Fe20s 3°91 3.60 3.27 3.25 
Mg() 1.55 1.28 1.65 1.51 
Ce.O / 1.6; 2.29 3.47 2.32 
Na.20 ! 0.98 1.89 0.99 o.42 
K20 3.:,1 3.22 2.99 3.29 
Ti02 1.02 0.79 O)i-9 o.r, 
P~Os 0.14 0.14 0.17 0.15 
SOs tr tr 0.05 o.oo . 
Ign:i:i:,b Joss 4.42 5.26 5.40 ' l~.48 
H20- - (0.68) ( o. 70} (0~49) ( o.42) 

Total 100.00 100.00 100.05 100015 
Class 70,2J.,0 70,19,3 70,19,,4 71,20_.l 

!!:.I By difference 
~// Below 105° to 14o0c, not. included in total 
.£ Presumably not corrected foi" P2 0s 

V 
Cr 
Mn 
Zr 

Qualitative spectrographic analyses by A. C. Reedo Carbcm electrodes. 
Key to symbols, p. 87. (Higher numbers indicate greater abundance) 

A 

7 
4 
8 
8 

B 
1 
4 
8 
8 

C 
7 
4 
8 
8 

D 
7 
4 
1 
8 



B Group 
Kansas 

A-•B : Norton Co. PLEISTOCENE, SAW'.BORN fm. Analyst ., R . Runnels. 

A. NW l/4 sec 26, T 2 S, R 23 W. Lab #NN-6. Plumru.er, Norman and Hle.dik, W. B o, 
·1951, Kans GS B 91 , p. 21, 73. . 

Oxidizeo., gray. Light.weight, aggrega.te in batch-ty:pe rotary kiln, p. 28 .:, 29 0 
Screen analyses, p. 31. Bloat-ing results, p. 46 . 

Possible use g Lightweight concr ete e.ggregate o 

B. Sec 26, T 2 s , R 23 W. Lab {foNN-5o Plummer, Norman and. Hls-8.ik, W. B • .9 1948 , 
Kans GS B 76, pt 4, p. 74, 90 3 91.:, 92. 

Bed 19 ft thick u Firing and physical proper-ties of ceramic slag made fr.om 
sample, p. 82 1 83. Compressive s-t.rength.v Los Ang~..l<'?a abre.s:lon loss, am rota.i•y ld.l n 

· production, p. 90, 9l j 92. 
Possible use~ Ceramic slag. 

A B 
Si02 70.56 68.80 
Al203 13.12 11 .92 
Fe20s ; .27 4o29 
FeO n .d. 
MgO 1.56 1.95 
eao 2.85 3.30 

. Ne.~ 1.18 n.d. 
~o 2.68 n.d. 
Ti 02 0.73 1.45 
P2Cs 0.09 tr 
MnO n.dc 
SOs tr llod o 

Ignit Loss 40;6 4.58 

Total 100.40 96.29 
Class 71,20,1 69,20,1 



B Group 
Kan..sas 

Ao Ottawa Co. UP.PER CRETACEOUS, DAKOI'A ss • W l / 2 sec J+ 3 T 12 S, R 1 W.. . .f.ma .. 
lysts, R. Thooipson and R. Runnels. tab #0- 20-1. Plummer., Norman a.n.d Romary, J. F., 
1947, Kans GS B 67, p. 135 ,~ 213. 

, _}U.ghly siliceous fire clay, p. 1.31. Silty, gre,y to 1:1.ght gray, no eta.in; 
conta.1.ns small bits of li.gnitized wood, in which scme pyrite. Spot sample . Thick­
ness, 8.5 ft. Ceramic tests, p. 111.1., 143. Physice1 :i;xr.ope:tties.,. p. 59 ,· 

Possible use g Refractory, p. 11.i-0, 144. 

B. ottawa Co. PLEISTOCE!ii'E ,, 1,m: l /4 NW 1 /4 sec 29, T 10 S » R 5 W ~ Analyst .v 
F. Schloesser .. Swineford, Ma and Frye, ;1. C., 1946~ Kane C'S :B 64, pt 1., p" 20, 22. 

Volcanic ash. Imm...~a:tely above large molluscan faunal zone. Altered. 
Elongate fluid inclusions rare. One ft. channel from middl.e bed. Dominant refractive 
indexa Ridgway color notation, and pan:lcle size distrlbution.» p. 20, 28 ~ 

C. Phillips Coo PLireENE ., 00:ALLA'L.A fm, NE 1/4 NE 1/4 sec 19, T 2 S, R 18 Wo 
Analyst, R. Runnels. Lab #'P'HV~l. Carey, J. So, ert al, 1952, Kans GS B 96, pt 1, 
P 0 17, 2J •• 

Ash fi•esh, small amount of sand. From 9 . O ft bed. Deposit . e.},._'tend.a more 
than. l /4 mile. Screen anru;ysis , p. 25. 

Possible uses; Abres:t.ve:;, ceramic glaze, cement &'ldi ti ve, lightweight e,ggre-~ 
gs:te, p. 30:!:,o • 

D. Phillips Co. PLEISTOCEI>IE., MEADE fm. 1 PE.ARLETTE ash boo.. NE 1/4 NE 1/4 sec 53, 
T 5 SJ R 19 W Q An.alyst, R. Runnels. Lab #PW!-3A. Idem. 

Sample from lower 7 .; :r.-t o:f bed 15 ft thick, p. 600 See PHV-::;B. ~creen anal­
ysis, p. 25~ 

Possible uses~ Abrasive, ceramic glaze, cement ad.di ti ve, lightweight aggre­
gate, p. 30-40. 

E O Phillips Co. P'LEISTOCEr~, MEADE fto..11 P.EARI..E.TrE a.sh bed. NE 1/4 NE 1/4 sec ,,, 
· T 5 S, R 19 W. AnaJ.yet, R. Runnels . Lab #PHV-}"8. Idem. 

Sample from upper 6 oO ft of bed 15 ft thick. Mined commercially» :p. 60. 
_ Screen analysis, p. 25. 

Possible usesg Abre.sive, ceramic glaze, cement additive, lightweight agg:re­
ga.tefj p. ::X,-40. 

A B C D E 
S10:? 82~;o 73,:;o 73003 72 .90 72.71 
AI20s -9.15 . l.4.46 llo79 12.05 12~28 
Fe20s 1.23 l..54 1~66 1 .61 1.65 
MgO 0~09 0.21 0.09 0 .09 o.,o8 
cao 0.75 1.00 o.,64 I 0.54 0.58 
Na20 ) ) ) 3 , ?.l !! )2.,6 "'2,/ ) 3° 39 !?'./ 
K20 /~o06 )5.64 )4 .77 )6.,9 )5.o6 
Ti02 0.65 o.;1 0.22 o.,i 
P20s t:t' tr tr 
SOs 

4.6o !.I 
tr tr· tr 

Ignit Loss 4.22 4o50 3.84 3_,94. 

Tot.al 100.45 100.75 100.00 100000 100.00 
Class 82.,14,2 73,20»1 T5.v17,l 75jl7j1 73jil 7 ,1. 

~/ Includes moisture 'E./ By difference, ratio from spectro. 
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KanseJ;; 
A-Fi .Analyst, R. Runnels" Ca:1:ey, J . S. : et al ., 1952, Km1s C-S B 96 .9 pt 1, :PQ 17, 

21.o 
Screen analysis , p o 25. _ 
Possible usesi Ahraslve.l' ceramic glaze, cement~ ado.itive., ligb.twe:tgb:t aggre­

gate, P• 30-400 

A. Pratt Co. PLEISTOCENE, MEADE i:cn, PEAR1FFI'E ash bed. S 1/2 SW 1./4 sec 21, 
T 27 S, R 12 W. Lab #PRV-lA. 

Sample f rom lower 7 .5 ft of bed 14 ft thick. Tonnage estimate.? p . 61. 

B. Prat.t Co. PLEISTOCENE, Me.ADE fm, PE../.\Rt:&t'TE ash bed. NW 1/1.J.. SE J./4 sec ;J-1,, 
T 27 S , R 12 W. Lab #PRV-4 o 

Ash altered by vrea.ther ing1 gives i ·t; a slightly higher clay content than 
typical Pearlette cleposit, p. 61. Sampled 4.o ft bed in pit ·where overlain by 6 ft 
of mixed ash, sand and. silt . Meche.niceJ.. anal~--sis, :P " 22, 23 . 

C. Rawlins Co. PLIOCENE, OGALLALA flu . NW 1 /4 NW 1/4 sec 33, T 3 S, R 34 W. 
Lab #RWV-3A. 

· Sample from lower 3 ft; of' bed 6 ft thick. .,, 

D. Rawlins Co o PLEISTOCENE!, MEADE fin, PEARLE'ITE ash becL WE 1/~~ NW 1 /4 sec 14, 
T ; S, R 35 W. Lab {/=roN-1. 

Sample from 14.,o ft bed.. Upper 6 ft exposed and lower 8 ft determined by 
augering, p. 62,. Mechanical analysis, p. 22, 23. 

E. Rawlins Coo PLEISTOCENE, MEADE fm, PE-ARLF.:r.r.E ash bed. NE 1 / !1, NW 1/4 sec 14, 
T 3 S, R 35 W. Lab ffPMV-lB. _ 

Ash fresh and. free frcm cont-amina.nts • Sample from exposed upper 6 f't of' bed 
14 ft thick. See RWV-1, p. 62 . . _ 

F. Rawlins Co. PLEISTOCENE,i MEADE fin, PEARLE!TE ash bed. _NW 1 /4 SW J.. / 4 sec 22, 
T 3 S, R 35 W. Lab JfRWV-4 . 

Ash fresh and free from contaminants . Sample f rom 14 .o ft exposure in pit, 
intermittently active., p . 62. 

A B C D E F 
Si02 72.51 72.89 72 ,12 72.77 73.88 b/ 7;L51 . 
Al:aOs 11.96 11.11 lL,49 12.o6 l.2008 - 12.10 
Fe20s 1.70 2.05 2 .26 1068 1.64 1.6li. 
MgO 0.18 0.21 0.77 0.16 Ool4 O.ll 
Cao 0.72 0.89 1.10 0°75 o.6; o.6:, -
Na.20 

~a .;; !!:.I ~7.65 !!:.I ) a/ 2.71 )2.09 .r:.I )2 ,6? :2_ / 
K20 )1-03 - 6.o; )5.98 }5c:;6 
Ti02 o.;6 0.31 0 .52 0.24 0. 30 
P20s nil nil 0 .10 nil tr tr 
SOs nil sl tr sl Jcr <0.10 tr nil 
Ignit Loss 4.24 4.89 4.61 3°55 3o56 3068 

TotaJ. 100.00 100 .00 100.00 <100005 100.00 100.00 
Class 7:5617,2 73,17,2 72917,2 73,17,0 74,17.ll0 7431791 

'!,:./ By difference "!?.. / In.eludes Ti.02 ~./ By di f'ference 6 r atio £rem spectre 
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B Group . 
Kansas 

Ao Reno Coo PLEISTOCENE, MEADE fin, PEARI.it,'T'.i:E ash 'bed.o SE 1/4 NE 1/1~ sec 1 1 

T 25 S, R 7 Wo · Analyst, R. Runnels,. Lab #ROV-'20 Carey, ~r. S., et al , 1952, K.ans 
GS B 96., pt 1 , P• 17)1 2lo 

Ash calcareous, somewhat al. t ered by wea:thering, but relatively f :r-ee :f'rom · 
sand cont.amina.tion, Po 63 . Sample fX'an }.O ft bed e:,posed in pitc Scr een analysis, 
Po 25. 

Possi ble usesi Abrasive, ceramic glaze, cement add:1:tive, light weight 
aggregatej po 30-40. 

Bo Reno Co. PLEISTOCENE, W.JIDE fm, PEARLETTE ash beo.. NW l./4 SE 1/4 sec 14.;i 
T 25 S, R 8 We Ana.lyst, R. Runnels . Lab #ROV-lB. Id.em. 

Sample from upper 4.5 :ft oi' bed 10 f't th:lck., exposed in pit, p . 6:;. Screen 
analysis, p. 25 . 

· Possible usesi Ab1°asive, ceramic glaze., cement addit:i.ve, lightweight 
aggregate, p. 30-40. 

C. Republic Co. UPPER CRETACEOUS, GRA.illEROS all. · :N"E 1/4 NW' 1/4 sec ;4, T 3 S., 
R l W. Analysts, Ro Thompson and R. Runnels. Lab #RP••7-3 o Plummer, No:rma.n and 
Rcme.ry, Jo Fo, 1947, Kans as B 67, P· 1.19, 2140 

Typical sample o:r Gra.neros sh, p. 182, Bed divided into ss, fine-grained, 
silt and cla.y in -th:tn beds, g;t:ay, yellow and buft . Thickness 5 ft. Remaining 4.3 ft 
clay, she.le, light gra;y with some yellow streaks; cont:ains silt partings" Ceramic 
tests, p. 181~ 

Suggested use i Fire clay, if combined with e.djacerrt bed. 

A B C 
S102 72083 73.14 72080 
Al20s ll.o6 12.13 11.,97 
Fe20s 1 .91 2.12 4oOO 
MgO o.4o 0.30 O)~; 
Cao 1.;7 lo23 o.48 
Na20 ;.16 2.37 ) 
lt::O 4.35 4o32 )4.05 
Ti0.2 1.27 o.6~t 2.26 
P20s tr nil 
SOs n.d. <OolO 
Ignit Loss 3082 5.67 J4-036 

Total 100017 <l00o05 100.,5 
Class . 7;,16,1 73»18,o 73)) 20,1 



•. 

B Group 
Kansas 

A-E~ Republic Co. PLEISTOCENE, SANBORN fin. SW :t/4 Sl; 1/4 sec 35: T ,2 S, R 3 W. 
Analyst, R. Rtm.uelr:.. Frye, J. C, 1 et al., 1949, Kans GS B 8?., pt 3, P• 85, 87), 93° 

Plas'l:,ic and dr'IJ prope1.=t:.ies, p. 93. Fired :properties., p. lll, 112. 

A. Loveland silt me:m.. Dept.h below top of section:; ll -ft . 

B. n ff ti I! n " H 8 n 

c. " 19 If ii u II t: 5o5 Gi -

D. Peoria II n Ii i, II n 3.5 w 

Eo n n t! ti n n ii 0.5 If 

A B C D E 
Si02 7T.Ol / 73.;o 7l.'-'r5 / 71 .01 / 68.36 
Al20s 12.39 !:. 12.,01 JJ...59 !?. 12070 .£ 12.22 5?,/ 
Fe20s 3.79 3.79 4.02 ; .89 4 .• 31 
MgO 1.68 1..69 :Ll2 L81 2.63 
Ca.O / 2.27 o.48 0.9:; 1 .52 1.64 
Na20 ! L;<) 1.0; 1.74 2.28 2.51 
K'..20 2.29 2.51 3.13 2.31 1.89 
Ti02 0.95 Ll2 l.66 0.54 1.13 
P20s 0.10 0.07 o.o8 0 .15 0 .15 
SOs 0.14 Oo02 0.02 0.10 0.14 
IgnitbJoss 4.18 3°55 4.34 :; .84 5.17 
H20- - (0.29) (0.28) (0.25) ( 0.20) (0.22) 

Total 100.10 99.57 l,00.08 100.15 l00ol5 
Class 71.,20,0 7;,19,0 71J)20,1 71,20,0 68,21.112 

a./, ·By difference · 
~~ Below 105° t.o 14o0c 11 not included in tota.l 
.£ 1?'£esuma.bly not corrected for P2 0s 

Qualitative s:pcctrographic a.n.alyses by A. C. Reec1. Carbon electrodes. 

V 
Cr 
Mn 
Zr 

Key to symbol.Si; Pc 87. (Higher numbers indicate greater abunda.nce) 

A 
6 
4 
6 
6 

B 
5 
4 
6 
5 

C 
6 
4 
7 
7 
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D 
5 
!~ 
6 
6 

E 
6 
4 
7 
7 



B G:ro12:p 
Kansas 

A-E ~ Rice Coo Pf.,F.IS1rocF.!IB ., SANBORN fm" Au.el.yst, R. Run.>1els . 
\ 

A" tovelaoo. silt mem. SW cor sec 24, T 19 S., H 6 w. Lab /f.5 . Fr ye, J. C. 1 and 
Fent O. S., 1947. Y..ans GS B 70, pt 3, p. 38, 59° 

Silt, road cut. l.i-u5 ft below surf"ace. Solubility :t.n HCl, 12 .1:;~. Mechanical 
anelysis of acid insoluble fraction of sample, p . :;8. 

B. 'Loveland silt mem. NW :t/4 SW 1/4 sec 7, T 18 S, R'{ W • ."!!"'rye, J. C., et al , 
1949, Kans GS B 82, pt 3, p . 84, 86, 91. 

Depth below top of' section, 14.0 ft. PlasJi;ic and dry properties, p. 91. 
Fired properties, p . 105, lo6. 

Possible use g Brick e.nd. tile, p. 81. 

C. Loveland silt m.e.m. NW 1/4 SW 1/4 sec 7., T 18 S , R 7 W. Idem. 
Depth below top of section, 10 o 5 ft . Plasti c and ~ r proper t,iea, p . 91. Fired 

properties, p. 105, 106. · 

D. Loveland silt mem. NW 1/4 SW 1 / 4 sec 7, T 18 S, R 7 W. Id.emo 
Depth below top of sect.ion, 8 05 ft. Plastic and d:ry :properties, p. 9L Fired 

properties, p. 105, 106. 

E. Peoria. silt mem. SW 1/li, sec 7:; T .18 S-, R 7 W. Lab ffo6. Kens GS B 70, pt ;5 ;, 
P• 38, 39° 

Silt,road cut. 1 ft. a"bc>ve Loveland ·soll~ Solub:tlity in HC1 ., 12.27;. Mechan­
ical analysis of acid insoluble f'ra.ct:ton of' sample , p . 38 ~ 

Possible useg Bri ck e,:oi.l. tile. Ka.ns GS . B 82, pt , ~ p. 83. 

A B r: D E 
S:102 70.03 78.95 '7,3,,66 74.69 72.77 
Al20s 9.23 11 .11 ll.21. 
Fe:.;;Os 2.45 2.68 3.65 
R2~ 15.88 14.42 
MgO 0 .82 1 .03 1 .07 
Cao / 2.56 L03 2.3, L31. 1.82 
Na.20 ! 4.49 ;,.51 4-.11 
K20 n.d. n.d. nod .• 
Ti02 1~16 l o36 Oo74 
P20s 0.05 0~05 t.r 
SOs 0.,05 0.05 0.05 
Ignitb7oss 4.16 LT( 4.22 3.12 4.27 
H20- - (0 .19) (0.41) ( 0 . 28) 

Total 92.65 100.00 100.00 99°95 93.2B 
Class 70,20,0 79,1,,0 74,17,2 75,18,0 73.?18 , 2 

!/ By difference E.I Below 105° to 14o0c, not includ.ed. in t,ot al 

Qualitative spectrogra.phic t.m<aJ.yses by A. C. Reed. Carbon electrod.eso 
Key to symbols J p. 87. (Higher numbers indi cate gr eater abundance) 

B C D 
V 6 6 5 
Cr 4 5 6 
Mn 6 6 7 
Cu 4 5 5 
Zr 5 

:::,_q 



B Gr oup 
Kansas 

A-Cg PLEISTOCENE. Aualys·l; :.i R. Runnels . 

A. Rice Co. SANBORN :fm. Peoria s:ll:t mem. NW 1/J-1- SW 1/l~ sec 7, T J.8 S, R 7 W. 
Frye, J.C., et al , 1949, Kans GS B 82, pt 5, p. 84, 86, 91. 

Depth below top of sec·c:ton, 7 .5 f'~ . Plas·c:tc-: and (l ry· propel"t:tes, p. 91. 
Fired. p:1.,.0:p,arties, p. 105, 106. · 

B. Rice Co . SA."f\JBOBI-I :fin., Peoria silt mem.. :NW 1/4 SW 1/!~ sec 1, 1r 18 S.9 R 7 W. 
Id.em. 

Depth below top o-r section, 5.5 f t. . Plastic and d.ry pro:pertieB, p . 9L 
Fired properties, p. 105 ., l o6. 

Possible use: Brick and tile, pc 81. 

C. Russell Co. MEADE fm, PEARLE:1TE ash- bed. NE 1/ 4 WW 1/!~ sec 2, T 15 S, 
R 11 w. Lab ffRV-2. Carey, ,J. s., et al..» 1952, Kat\S as B 96, pt l » P· 17, 21. 

Ash fresh and rela,t i;rely free of contanrlns.nt,s . Sam:p]..e f r om exposed 7 .o f-', 
bed.. Overburden from 4 to lJ. ftJl p . 6:; . Scr een analysis, p . 25 . 

Possible uses i Abrasi.ve 1 ceramic gla:~e , cement acld :1,t:i. ve, l .Lgb:twei ght a ggre = 
gate1 p o 30-400 

A B C 
S102 76.66 .. ,2.87 72.77 
A:1.20s 12.04 11.84 12.14 
Fe20.s 3.;6 3.20 1.57 
MgO 1.01 1.ll 0.09 
ca.o 0.91 b/ o.84 · Oo59 
Na20 lo;6 - 4.24 "£/ )2.79 ~/ · 
K20 n.d. n.d . )5.76 
Ti02 1.09 l , lQ .. 0.23 
P20s tr tr tr 
SOs 0.05 o.oo "~l" 

Ignit o/oss ;.47 4.49 -4.06 
H20- ~ (Oo28) {Oo4o) 

Total 99 .95 100.00 100.00 
Class TI,19s,0 79,19,l 73;,17,l 

! // Below 105° to 14o0c 9 not included in total 
~ By difference · 
:=./ By clif":feren.ce; ratio f-rcm spectro 

V 
Cr 
Mn 
Cu 

Qual.i ta.ti ve spectrograpb.ic analyses by A. C. Reed. Ce.xbon electrodes. 
Key to symbols, po 87. (Higher numbers indicat e great.er abunds.nce ) 

A 
5 
2 
4 
5 

B 
7 
5 
6 
5 
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Kansas 

A. Salin.e Coo UPPF.,'P. CRE:rACEOUSr DAK0.ri1. ss. tIW 1/!~ ~.:\E 1/4 sec 18, T 15 S,. 
R 5 W. Analysts, R G Thom:psou ari,d R. R.1.mnels. Lab {fs-4-L Plmum.er, !for.,,.aa,n e,nd 
Rome,ry., Jo F., 1947, Kans GS B 67, pc 59, 1-60, 165, 215° 

Clay, J?J.e.stie, dark f!7EJ:y, ru. te:rna;ting with t,h:ln laminae of white si-1 t. and ' 
fine sand Q Thickness 6 ft;,. S·oo·t sai."D.ru.e from lowermost beo. of Dakot~. ss • • ~ •• p . J.6L 
Dark buff to recl 0 firing clay. -Ceramic tests, po 166, 167. 

Possible use~ Refract.o:ry, p. 168. 

B. Sewn.rd Co. PLEISTOCENE II MEi.i'tDJJ.: f'm., PEARLE~t3:rE ash ·00::.1. ~ 1!1 :52 S :i R 32 . W. 
Analyst, F. SohJ.oesser. S-w:tneford, Ada and Frye, J. C • , 191~6, I'.'.ans GB B 64., :ii~ 1, 
P• 17, 22, 2'7 1 28. 

Volcanic ash. Groups of elongate vesicles coxrm100. Dom.:hw:nt :~ef:r.e.cti ve 
index, Ridgw.y color notat:l.on, ps.r•cicle size dist1:•i1::tu.·iion, and hulk de..usity, p. 17, 
20, 27, 280 ; 

C. Seward Co. PLEISTOCENE 1 MEADE fm., PEART ... BTT.£ a.sh bed. SW 1./1~ .. NE 1/lJ.. sec 13,, 
T 33 S., R 32 W. Analyst, R. Run:aels. Car:ey, J·. S., e al, .1952, Kans GS B 96, J!Co 1, 
P• 17, 21.. 

Sample from 8.5 ft bea. in old pit face; overJ.atn by- 5 :ft of silt am b:ro-wn 
sandy irolcanic ash, p. 64-. Screen analysis, po 25. 

· Possibl.e v.aes: Ab:t·as:i ve, cere.mic g.le.ze, ce-tD.etr~ e.dd:tt:i ,,:e ~ 1 ig.ht·w-eigb.t e. ggre 
gate, p. ;o-4o. 

, . 1 I 
D Q Shel"'idan Co. PLEIS'I'OCETu'E, !fl.EADE fm, . PEll.RLl!."'TTE ash bed. ;;:. 1!' 8 s ~ R 27 w ~ 

town of Tasco n LaJ1des, K. K.; 1928, Kana GB :a 14, p. 15, 45. 
Volcanic ash. 
Possible usesg Abrasive, p. 50, 51; cement, p. 51, 56. 

1./ Kans GS B 96;, pt 1, P~ 65. 

A B C D 
S:f.~ 1 75.'76 / 74. 31<- T3.16 T:.5~15 
Al20:i 1;.72 !. 12)+0 12.33 13.20 
Fe20s 2.88 2.07 1.67 2.20 
Vig() o.;;.s 0.65 - 0~14 0.18 
Ce.O 0.4-5 o.64 0.,69 I 1.30 
Na.20 ) )2084 E 
K20 )5.59 )4 .97 
Ti~ 0956 
P20s tr 
SOs nil 
I(5llit Loss 5.2:; 4.24 ;.84 4o60 

Total 98.42 99.9; 100.00 95.23 
Class 76,21,2 74,18,1 ·73.,18.~1 .... (4,19,2 

!./ Includes Ti02 
~/ By difference, ratio from spectro 
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B Group 
Kansas 

A. Sher•ide.n Co. PLEISTOCENE, MEADE fm, PEAALETTE ash bec1.. :NE 1/4 SW ljli.. sec 11, 
T 8 s., R 28 W. Analyst, Ro Ru~e1s~ Lab //:SNV-2. Carey; J",, So., et al, 1952, Ke.ns 
GS B 96, pt 1, I>• 17, 21. 

Ash, fresh and con'~ains app.l'OX ~~ sand an.cl. silt. Sai11ple f:i:•an. 6~0 ft beet, 
exposed a.bout 200 yds SE of pii; and across ma.in creek about 400 yds to E, p. 65. 
Sereen analysis.- p .. 25. 

Possible uses: A'bras:.tve, ceramic gla.ze; cement addit:tveJ 1.ightwe:i.ght aggre­
gate, Po 30-40. 

:S. Sheridan Co. PLEISTOC'E:NE, S.ANBOF.N fm. :NW 1 /1:- sec: 3-'+, T 8 S, R 28 W, AnsJ.ys"t, 
F. Schloesser. Svlnefo:rd, Ada and Frye, ;J. C~, 19!~6.!l Kans GS B 64., pt J.., p. 20, 22, 28 . 

Volcem.c a.sh. Grou:_ps of elongat,e vesicles vexy abv.ndan.t:. 4 Cross-bedded lens 
3 f't :from bottcm o-.r exposure. Dom.inan·t refract:J:1re ind.ex, R::i.cl.gvm.y color notation, 
part.iele si.ze d.istribu:t.io:n, and bulk dens:i;'t;y., po 17, 20, 27; 28. 

C. Washington Co. UPPER CRETACEOUS, DAKOI:A sso NE 1/!i.- NW 1/4 sec 1-', T 15 S, 
R l E. Analysts, R. Thompson and R. Ru.Mel.a.. La.b ,fw .. ';5'(-2. Plummer, Norma.n e,nd 
Ronm..ey, J .. F. , 1947:i Kans GS B 67, p. 137, 159, 1.1~.L}, 216. 

Higbly siliceoua fire clay, p~ 131. Silty, gray with some yellow in upper 
1,,9 ft; contains lignite particles and selenite ccystals; th:t<!kness h-.:r ft; ., Spot 
sample. Ceramic tesJ~s p. 141, J..4;;. Physical prope:i"'ties., p. 59. 

Possible use: Refractory, p. 14o, 14'-1-. 

D. Washington Co. UPPER CRE.rACEOUS, DAKO.l:A ss., SE 1/4 SW 1/!1. sec 1, T 3 S, 
R 2 E. Analysts, R. Thompson and R. Rmmels. tab #W-l-4u Idem, p. 122, 123. 

Silicemw fire clay, p. 109. Sligb.tly eilt,y, liglrt gi:.~ay, sma.11 amount of 
yellow stain; contains lignite particles; fracture co:u<:ho:tcle,l ., Th:>.ckn.ess 7 u 7 to 
10. 7 ft. Spot sample a Physical. properties, p. 59" Ceram.i.c ·tests .11 po 125 1 129. 

Possible use : Ref"..cacto:ry, p. 1,30. 

A B C D 
Si02 72 •. 73 72.83 80005 79$95 
Al20s 11.82 14.38 12.11.4 15.:,; 
Fe20s 1~69 l.84 0.73 . 0.78 
MgO Oo03 o.,;a 0.51 
CaO Oo16 / 0.56 0.34 Oo75 
Na20 )2.51 !: ) 
K20 )6.18 )2.02 
Ti02 0.21 0.36 
p~ tr 
SOs tr 
Igtlit toss ~-.07 5.53 3.79 4.18 

Total 100.00 95.14 100.09 99.50 
Class 73,17,l 73,21,1 80.,16.,1 80,18~1 

!,/ :By difference, ra:tio from s:pectro 



Group B 90 .. 
( Si02 :f'rom 75% to 9rf/o; Si02 + (R20.s~nH20) + Carbona:tes <9o:/o ] 

A ... D ~ PLEIS'l'OCENE, Mf!lADE fta, PEA.'RLETTE a.sh 1'1ed o Auatys·t.:; R • H:unnels • Carey» 
J. So, et. al, 1952, Kans GS B 96, pt l. 

Possible usesg Abrasive, ceramic glaze, cemenJc additive, ligb.tweight 
aggregate, p. ;o-4o. 

A~ Comanche Co. SE l/!1. ll!E 1/4 sec 12, T 31 S, R 18 W. L~,h f/{!MV-113~ Idem, 
Po 15, 200 

Ane.J.ysis shows 1o;h a.J.kaliea. 
Ash fe.:t:rly fresh. Sai.11ple from upper J.O ft of bed 1.3 ft, thick. Sample in­

cludes 2.5 ft of CMV'-lA, see p. J.3o Tonnage es~ima.t.e., p. 41. 

Bo Lincoln Co. SE 1/4- SW l/4 sec 27, T 13 S~ R 10 W ~ L.~b #LV-1. 
20. 

Atlalysis suggests lO;G alkaJ.ies ~ 
Ash fai;rJ.y fresh and. free :from contaminants, p. 50 ~ Sample from 6 .o ft bed. 

Screen analysis, p. 25. 

c. Logan Co. SW 1/~. l'lW 1/4 sec 12., T 1:, S; R 35 w. I,ab #Lev ... ;. Idem~ 
Ane.lysia shows g.~ alkalies. 
Ash fresh and free from contaminants, p. 50" Semple from l~-. 0 ft. bed. 

· Working face 1.n pit a.pprox. 200 yds wide, overbureten 10 f.t i~h:tck.. M::l.ned. by State 
Highway Dept. Screen ana.1.ya:tss, p. 25» 

D. Mess Co. SE 1/4 NW 1/4 sec 30, 'J! 18 S~ R 23 W. Lal> lf.'i'"SV-1. Idem, p. 16., P.1 . 
.Analysis sugges~e l(P,o alke.J.ies. 
Sem:ple fran 6.o ft bed. Chem analysis also in Sw-1.nef'o:rd, A.~ and Fr.ye, J. C.; 

19},i.6, Kans GS B 64, pt 1, p. 18, 22. Locality S l/2 HW 1/li, 13ec :;o. Tb.:i.a anaJ.ys:ts 
omits Ti02, Ne.20 and K.20, analyst, F. Schloesser. Size d.ist.ribu.t.:i.on, p .. 27. Bulk 
density, Po 28Q Screen analysis, p. 25. 

A B C D . 
Si<¾? 71.68 7~,,51 72.71 71.16 
Al20s 12.00 11.55 12.14 , ll.r{O 

Fe20s · lo:57 1.21 1.75 1 .47 
MgO o..-87 0.07 O.llt- 0.38 
Cao 0.11,3 o.68 0984 l.46 
Na.20 3.16 )2.77 !'../ 2.8!~ ~ 9 .81{, 51/ l{aO 6.76 )6.86 6.37 
Ti~ O)t-9 0.54 o.26 Q.16 
P20s ti;. t1-- nil n~d~ 
SOs nil nil 0,10 n.d. 
Is.nit Loss b.-~02 3.81 3o29 3.86 

Tote.1 100 ... re !I 100.00 100004 d/ . 100.03 _ . 
Class 72,1'7 ,l 73,J.6,1 72,17,0 71,16,1. 

!,/ Total 100. 77 ( sic J~e."tt ) 
~~ By difference, ratio from spectro 
.£ By difference 
fl,/ ToteJ. 100 .co ( sic teJ..-t) 
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Group B, 90·-· 
I<'Anse.s . I 

A .' Reno Co. PLEISTOCENE, MEADE. fm; PEARLET-TE e,sh bed. NW 1/4 SE 1/4- sec 14,:, 
T 25 S;, R 8 w. Analyst._,'R~ Runnels. Lab #ROV,,.l. Carey., J. S._. et, al; 1952, Ke...ns 
GS B 96, pt 1, P• 17, 21, 63. 

AD.a.lysis shows 1. cY{a Ti02 e.nd sugges'Gs 7. ?f1 e,lksJ.ies" 
Ash relatively fresh and free from conte.m1.n.ants, :p~ 6:;. Sample from 10 f·~ 

bed •exposed in pit f'ace. Screen analysis., p. 25. 
Possible uses~ Ab:re.si ve, cerawic gla.z.e, cement. add:U;:t 7e, lig,ht.we:tght aggre­

gate, p. 30-40 . 

J3. Rice Co. PLEISTOCENE; SAWJ30EN fm, Loveland. (?) s:Ut m.em. NW 1/4 NW 1/4 
sec 221 T 20 S; R 7 W. A:aa..lyst, R. Runnels. Le.b =fi7 . Frye_,, ,J. C., an.cl Fent, O. S., 
194-7, Ka.ns GS B 70, pt 3, p. 38-, 39. 

Partial analysis. 
Road cut. 3 ft below surface . Soiubili:t;y :tn ECl;, l .;i.:~. 

A B 
Si0,2 71 .... 12 68.58 
Al20s · 11 . 20 
~e20s 1.87 
R.aOs 16.65 
MgO o.,i 
eao Lo8 / 2~19 
lfa2Q )'2.77 ! 
K20 )l+.96 
Ti02 0.97 
P20s nil 

/ 

SOs tr 
Igro:t Loss 2.72 3.86 

Total. lOOoOO er •·>8 b/ · / 
.,;:..L~.::;. -

Class 74,16,0 69,21;0 

13:./ By difference, _ratio :from. s:pectro 
'E,/ Total, 91.29 (sic telr:t) 

\ 



Kansas 

A-B: A.1..len Co. No str-atigre,phic position g:tven~ He.wor'c.h, Erasmus, 1905, Ka.ns 
GS Ann l3 for 1902, p. 56. 

Possible use i Cement material. 

A. T 24 s, R J.8 E, tcrwn o:f.' Iola .• 

B. T 24 S;, R 18 E., nea1." town of :Cola. 
Sha.le. 

A B 
SiO:: 55000 y 57.20 
Al20s) 24.37 !:/ . 26.80 Fe~s) 
MgO 3.30 3.10 
Ca.O • 0.77 . 5.40 
I'1a.20) 

2"11 ~/ ;.90 ~O) 
HzO-:) 7.11 !I 7.00 H2o+) 

Total 93.26 10:;)1-0 
Class 55,32,8 57,34,o 

!,/ Rounded off to two decime,1 places 

44 



C Group 
·Kan.sas ,; 

A. Atcb:lson Co. PLEISTOCENE, SAN.BORN. fm. Cen N line sec 12, T 7 S, R 18 E • .::::. 
Analyst, R. Runnels. Lab #A-6. Plummer, Iiforman ar,:d ID.ad.ik,- w. :a., 1951, Kans GS B 91, 
p. 21.:, 28. A.lso, Plummer)! No:rms,u e.nd ffi.ad.ik., w. l:L, J.9l.J.8, ¥"..ans (';iS B 76, :pt 4-, p. 74, 
82, 83. 

Loess, oxidized, gi"a,y, 32 f·t channel sample. Ligh'i;weight aggcega:te production. 
in batch ... type rotary kiln, Kan.s GS B 91, p. 29. Screen analysis, idemJ p. 31. Bl<:>a:t­
ing results, · idem, p. l~5. Firing and physical. properties of ceramic slag, Kans GS 
B 761 pt 4, p. 82, 83. 

· Possible uses : Ligh't.we"ig.ut aggregate, Kans GS B 91, p. 'T3, 95. Ceramic slag 
for railroad ballast, Kans C-S B 76, pt 41 p. 96. 

B. Barton Co. UPPER CRE'I'ACEOUS, DAJ.<';,,CJrA es, Janssen clE!.Y ni..er11. §/ ·SW 1/1.~ SW 1/4 
sec 21, T 18 s, R 13 W. Ane.lyst, R. Runne.ls. Le.b #Br-3-3• Reed, A. C., 1950; Kans 
GS B 86, pt 2p p. 24, 27, ;6. 

Cl~. 
Use i Brick mak.ing, p. 2!~ ~ 

C. Bourbon. Co. PENNSYLVAIITA.i.1', CHEROKEE _ sh, shale a'bovo Mulky coal. NE 1/l~ 
NW 1/4 sec: '!:!'"(, T 26 S, R 25 E. Analyst, Ra Runnels. Le.'b ff,48-298. Runnels, R., 1949, 
Kane GS B 82, pt 2, p. 42, 43, ~4, 45. 

Composite sample of bed 2 :f-1; thicJ:t. Size distribution of shales ground in 
pan mill, p. 43. . . 

Possible use: Agricultural. fert:U.izer:> p. 39, 1>,.7. 

!,/ NE 1/~. sec l~~, T 17 S, R 19 E, Kans GS B 76, pt 4, p. 82. 
~/ Letter from Kans GS, 7 /16 /5 3 

A 
''{0.,g"( !-.I 
15.,98 

C 
53.4.1 
11.65 
5.44 

Qualita~ive spectrog:;~aphi~ aneJ.ysis by 
A. C. Reed. Key to symbols., po 4-5. 

Si02 
Al20s 
Fe20s 
MgO 
Cao 
T102 

(Higher numbers indicate gr.eater abundance) 

:; .. 32 
o.,42 
2.28 
1.39 

1.83 B 

· P20s 
V20s 

n.d. 

4. 53 / Na. 
1.96 ~/ K 
2o30 f V 

SOs n.d. tr 0.12 
Ignit Loss 4.60 5.68 16.10 . 

Total 98.96 98.48 97.14 
Class 71,24,o 7;,24,1 531 28,12 

'::./ 5102, 70.98, Kans GS B 76, :pt. 4, 
p. 74 

~/ Average of 3 or more de-terminations 
~/ RO;a + R2Cs reported as Ti02 by grav­

imstric detemina:'c.ion 
~/ Determ.i.ned. spectrographically using 

gi"aphi te electrodes o Round.ea. off to 
two dec:lmal places. 

~/ Gravimetric :method used 
!./ Sol • in citric acid, 1. '.51!·1~, p. 4 3 

Cr 
Mn 
Cu 
Zn 
Zr 
Mo 
Ag 
P'o 

C 

6 
8 
9 
9 
8 
6 
6 
8 

h,. 5 
- ·r 

flt/ High :purity graphite electrod.es 



C Group 

Kansas 

A .. c: Brown Co. PENNSYLVJ\JqJJul, WABAUI~SEE gl''OUP . P.na.lyst, R. f<unnela. PlUl'lllller- !I 

Nor.man e:ad. Hladik, Wo B., 1951, Kans GS B 91, p . 20, 26. 
Screen analysis, p. 30, 31. Product ion of lightweigl.1~(; a.gg.rege.t e in batcll .. 

type rotary kiln, p. 26, 27. Bloating resu.1..ts in elect,r:tc ki ln, p .. 32. 

Si02 

Poaaible use i Lightweight aggregate, :po 62. 

Ao WILLARD sh (lower). SW 1/~l SW 1/4 sec hr, T 4 S, R 18 E. Le,b #BR-5 . 
Shal e~ oxidized, red and black. 12.0 ft sampled ou-t of ?;<LO ft availabl e. 

B. Caneyv:i.lle-Pony Cr eek sh.· SE l/'+ SE 1 /4 sec 31., T J. S , R 17 E. Lab #BR.,, 3•0 l • 
Sha..1..e .,, unox:tdized. ,, red and gray. 8. 5 ft sampled: out of 8 "5 ft a,va:tlabl e . 

C~ Caneyville- Poey Creek sh . SE l/';, SE l /J.1,- sec 31, T 1 S., fl. 17 E,. Lab #BR.- 3°20 
Shale, unoxidized; pink and €!7-'8:Y . . 4 • 5 ' ft sampled out of 4 o 5 ft, available~ . 

A :a C 
54 .. 72 55.,:;; 56 .22 

Al203 15,,99 20 .. 69 20.61 
Fe20s 5.7; 7058. 8026 
MgO 2,.56 2~55 2.67 
Ca.O 6q70 0~86 0.55 
Na20 0.81· o.49 0.56 
K20 3~06 5.03 3.45 
Ti 02 L Ol 1.22 0~59 
PA 0 .21 0.2, Ool8 
SO.s t r ' 0o5' 0.17 
Ignit Loss 9.27 6.75 6.20 

Total 100 .12 99.26 99946 
Cl ass 55.o27,8 55,35,0 56,;5,o 

, 46 



C Group 
Kansas 

A e.o.d B: Cheyenne Co.. PLEISTOCENE, SANBORN fm • . SE J./h SE l/ll sec 28, T 3
0
S, 

R 39 W. Ana.lys·t., Ro Runnels. Frye, J. C • ., et al, 19~-9, Kans GS B 82, pt, 3, po u4, 
~,Mo . 

Silt. Plastic and d:r.y properties., p. 88. Fired :pro1,-erties, p. 98. 
Possi"t,le use~ Ceram5.c slag, p. 83. 

A. Peoria silt mem. 
Depth below top of se~tion 10 ft, p. 56. 

B. Bignell silt m.em. 
Depth below top of section, 2.5 ft.., p. 56. 

A B 
Si02 67.62 68a25 
AlaOs !.I 11.05 l0o9l 
Fe20s 2.86 2.49 
MgO 2.55 1.27 
cao 5.57 6.41 
Na.20 p_/ 0.71 o.48 
K20 3,47 2.97 
'l'iOa l ,,~ 1.01 
P20s 0"24 0.26 
SOs o.o6 0.06 
Igni-t 7oss 5.91 · 6.15 
H20- ~ ( 0"42) (0.46) 

Total J.00.24 100.26 
Class 68;17,5 68,17,6 

~// Presumably not corrected for P20s 
~ By d.ifference 
::.I Below 105° to l40oC, no'i. included in ·botal 

V 
Cr 
Mn 
Cu 
Zn 
Zr 

Quali t-ati ve spectrographic a.na.J.yses by A. C. Reed. Carbon electrodes. 
Key to symbols, p. 87. (Higher uu.mbers indicate greater abundance) 

A 
6 
4 
9 
6 
6 
7 

B 
6 
4 
8 
5 
6 
7 



C Group 

A. Cloud Coe UPPER CRE'TACEOUS,, DAK<J.P.A sa, 'l'err& Cot;ta clay mem. S 1/2 sec 18., 
T 8 S, . R l W. Analysts, R • Thompson and R ~ Runnels ~ Lab #C ... 28 .. 3. Pl ur.oraer, Norman 
and Romary, J F ~, 191~7, Kans GS B 67, P• 155, 165. 

· Cla.,y., silty to plastic, w:i:t.h lavender, red., brown mottJ.ing. Totc.(l. thickness 
, 15. 7 ft, sectioned a.s follows: 

Clay, plastic, lavender a.no. g;ray with red mottling and small amo1.mt of yellow, top 
5.,4 t't. . . 

Clay, 
Clay, 
Clay, 

slightly silty, light grey with red mot.tl:u:ig, 1.9 ft. 
plastic., grey vrlth J..e,vender, red, brown mo·ttJ.ing, 7 .2 ft. 
s.Ut.y, lignitic., dark gray, bott,om l.2 ft. 

Ceramic tests, p. i66. 

. Bo Cloud Co. UPPER CRb"'TACEOUS, DAKCJS:A ss, Terra Cotta clay men. 11\v 1/l~ sec 31, 
T 8 S, R l W. Analysts, Ro Thompson and R. RunneJ.t'). Lab #C-29-30 Idera, po ~o, 125 .. 

Clay, rather silty, gray with _slight yellow s-te.1.n; <~on:ta:tna lignite fragments 
and fossil lea,,es 4 Thiclmess 5 .5 ft. Cei·amic ·tests, p. 125)1 126. Phyaice.:.t properties, 
P• 60. 

Possible use: 

Si02 . 
A.1203 
Fe20s · 
MgO 
Ce.O 
Na20) 
KaO) 
Igni•t Loss 

A 
65020 
18,,79 
5.66 
0)~-6 
o.48 
2.25 
6,.49 

Total 99.;; 
Claes 65,,1,1 

! / Includes Ti02 

B 
72.01 / 
19 .. 50.! 
.lol5 
0.24 

. 0.18 

2.32 

5.01 

100.-41 
72,26,0 
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C Grou--p 
Kansas 

A-Ci Cloud Co. UPPER CRE:r.ACE01JS, DAKOI'A ss, Te:rra Cotts. cla--.i mem. 

A. SE 1/4 sec l. 3., T 8 S, R 2 TJlo Analys·ts;. R • Thompson and R • Ru.nu.els • Lab 
#C-Z'f-5. PlUl!lltter; Norman and Romary, J. F., 1947, Kana GS B 67, p. 67 J 19 ~ 

:Ball clay, p. 64-, 65. Gre.y an.d light, gray, slight, yellow s'c-s,in on joints 
in lower port.ion; pronounced conchoidal fre,ctm.~e; contains fossil le~.ves, some 1:1.gru.te, 
and. slight amount of gypsum. Thiclmess 7 .5 ~.. Cera:ati.c tests, :p. 82. Fhysic@J. prop•· 
erties, p. 60v . 

B. SW 1./4 sec 32, T 8 S » R 2 W. Analysts, R. Th001pson ar.d R . Runnels. 
Ls.b #C-27-13a. Idem. 

:ae1l clay, gre;y, plastic, slight yellow stain. Massive, pronounced. conchoidal 
fracture on fresh exposure. Tends to weather platy. Th:tclmess 10.8 f-t;. Ceramic tes'Gs, 
p. 85. Physical properties , p. 60. From same bed as Jfc ... 27-5. 

C .. Cen S 1./2 sec 32, T 8 S, R 2 W. Analyst, R. Thom:pso1.1.o Lab #C~27. PJ.wmie:r, 
Norman and Bomru.--.r, J. F • , 1942, Kans GS B l~l, pt 9, p. 3 55 , Jewett., ;,·. M. , and 
Scihoe·we, W. H .. , 1942, Kens GS B ~1 1 pt 3, p. 101, 102. 

Rigb e,lv.tnins. clay. Partly thin-bedo.ed., cont,ain.s fossil lee.yes. ,Overlaia 
by light ~ey and reo. mottled clay that g-ee.S.es upward in'co highly hematit;ic clay; 
underlain by gray, silty, lign:ltie clay, Kans GS B 41., pt 9: po 335. Ceramic t.est.s, 
idem., p. 335. M:1.nere.1. composition and i;onnage es't,:tmat.e 1 Kens GS B 41 1 :i;:,t. 3, p. 101~ 
102. 

Possible use: Source of alumina., idem, p .. 74-. 

Si02 
Al20s 
Fe20a· 
MgO 
Cao 
Na.20) 
~O) 
Ti02 
Igru.t Loss 

Total 
Class 

A B 
59.60 I 57.94 
26.71 ~ 27.35 
1.4~- L79 
o.64 o.47 
0.22 0.62 

3.88 0.87 

C 
59.94 
29.58 
1.20 

1.10 

0.13 
9• '{J. 8e60 ~/ 

100.29 
60,35.,2 

9'~L88 E.f 100022 9;./ 
58,;8,2 60, ,a,2 

a/ Includes Ti02 
'§_/ 98 . 75 { sic i;ext) 
2.// Igni"t, Losa, 8.40., Y..ans GS B 41, pt 9, po :535 
5! 100.32 (sic text) 



C Group 
Kansas 

A--D ~ C.loud. Co. UPPER CRNf.A:CEOUS, D.AKOr.A as • 

A. Janssen cley mem. SE 1/4 sec ll, T 8 S, R :2 W.. AnaJ.yst.s, R. Thompson and 
R. Runnels. Lab 4/C-12-B. Plummer, Norman ano. Rome.ry, J. F?., J.94'7, Ka:ns GS :a 6?, 
p. 89, 101. 

Fire cl~, slightly silty to fairly plastic, gray to light gray, slig.~t 
yellow stein; contains lignite pa,r-t,icles. J'ointin.g vertical., end fre.cture concho1.de.l. 
Thickness 17 .2 ft,. Ceramic -tests, p. 102., 103, 10'7 c Physical properties, p. 60~ 

Possible use: Face brick, structural tile, p. 108. 

B. Janssen clay. man. NW l /4 sec 12; T 6 S, R :, W o Analyst,, R . Runnels. Lab 
#C-51-7. Plumm.er, Norman and Hlefilk, W. B., 19481 Kans GS B 76, pt 4;- p. 74, 80, 81. 

Clay from bed 5.2 ft 'thic:k. Channel sample. Fi1:ing e.nd physical P".f'Operties 
of ceramic slag, p. 81, 82. 

Possible use~ Ceramic sJ.e.g, p. 82. 

C. Janssen el.a.y mem. NE 1/4 NW 1/4 and NW 1/4 NE 1/1~ sec 15, T 8 S.I' R ; w. 
Analysts, R. Thompson. and R. Runnels. Lab #C-4;~4-o Ka.n.s GS :13 67 s p. llO, 1230 

Siliceous fire c]..a.y, sligh•tly silty, gra:1 to dark gray, some yellow ste.in; 
thickness , oO ft,. Plastic, light gray, SClne lim~n:i. te-f:lllec1 root cai.r:t ties; · thick­
ness, :2.6 ft. Cenmic tests, p. 125, 126~ Physical :p?operties, p. 60. 

Possible use~ Refractory, p. 1211-, 130. 

D. NE 1/4 NW l/4 sec 32, T 8 S, R 2 W. Ane.l.yst,, R. RunneJ.s. Lab #C-27 ~ Plumm.er, 
Norm.an and ID.adik, W. B., 1951, Ka.ns GS B 91, p. 21, 26. 

Clay, unoxidized, light gray. 12.0 :rt sampled out of ~, :possible 12.0 ft ave.il~ 
abl,e. Lightweight aggre~te· production in. bat.ch-type rotary k:il11, p. 26$ Zl.. Screen 
analysis, p. 31~ ' 

Possible use: Lightweight e.ggre@3.t,e, p. 69. 

Si02 
Al20s 
Fe20s 
MgO 
cao 
Na20 
K:;-.0 
Ti02 
P20s 
S03 
Ignit Loss 

Total 100.80 
Class 69,29,1 

!,// 99. 98 ( sic• te1ct ) 
E Includes Ti0a 

B C 
68.61 72.18 b/ 
16016 19 .. 58 --

~-.62 1.70 
1.03 · 0.51 
0."'(2 0.27 
n.d. '• 

}2 1.1 
n.d~ ) . 
2.66 
none 
o.o4 
6.,i+ 5o29 

100.18 !I 101 .64 
69,26,2 72,27,0 

D 
59.60 
25.~li-
1.58 
o.64 
0~22 
0.1, 
1~78 
1.32 
n.do 
n..d. 
7.80 

99°ll 
60,,;ii,2 
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C Group 

A-D: Cre.wf ord Co. PENti!"'SYL VANIJ\JN., CHEROKEE sh. Anal.yst, R. RunneJ.s .. 

A. Shal.e under Pilot coal. Sec 18, ~ ,0 s, R 25 E. Lab #(:R-6. Plummer, Norman 
and m.a.dik, W. B .. , 1951, Kans GS B 91, p. 20, 21+. 

Shale, gray, mostly ~ddized. 20.0 f·c. sampled out of a possible 20 .. 0 ft, 
available.. Lightweight aggregate prod:uetion in batch-type rotary kiln, :p. 24~ Screen 
aJlSlysis, P• ;:t. Bloating resuJ.ts, p. :;2. 

Possible use: Ligh'c.wt~ight aggregate, p. 95. 

B. Shale above Croweburg coal. SW 1/~l SW 1/h sec ,~l, T 38 1/ s, R 25 E~ Lab 
#48-2()6. Rtmnela., R., 191~9, !tans GS B 82, pt 21 p . 4-2, 43, 11-4, 45. 

She.le. Composite sa.i.1ple from bed. 4 ft ·'(~hick.­
Possible use: Ag:dcultural fe_-rtilizer, p. 39, ~-7. 

C. NE 1/4 SE l/~- sec J.6, T 16 1,/ S, R 25 E. Lab #CR-9. Kans GS :S 91, p. 20, 24 . 
Shale, dark gray, mostly oxidlzedo 10.0 ft sampled out of a :possible 20.0 f t 

available. Lightweight aggregate :&reduction in ba.tt:h-type rotar.-y kiln, p. 24. Screen 
anaJ.yais, p .. 3L Bloating result.s, p • . ;;. 

Possible use: Ligb:tweight aggregate, p. 95. 

D. NW 1/4 SE 1/4 sec 18, T 30 S, R 25 E. 1.ab ·i/=CR-7. J.clem. 
Shale, dark gray, mostly unoxidized. 10.0 ft eampled out of 10.0 ft avail­

able. Lightweight aggregate production in ba.tch~type rotary kiln, p. 24. Screen 
analysis, p. 300 Bloating 1·esults, p. 32. 

Possible useg LigM;weigh·i- aggregate, p. 95. 

Y Sic text but this townehi:9 not in Crawford Co. 
Quali tat.i ve SJ;)ectrographic anal.ys:1.s 

A B C D by AG C. Reed.. Key to s~1.s, p. 45 o 

Si02 67 .56 45.58 60.92 67 .1~6 (Higher numbers indicate gr-eater 
1U20s 19.90 14.10 18.48 17.10 abundance) 

,. 
F~Os 2.16 4.:;o 6.82 '-1-.63 B B ;1/ 
MgO 0.52 0.99 1 .. 76 1.23 B 6 
Cao 0 .. 31 5.46 o.49 0.27 V 7 7 
Na20 0.18 n.d. 1,,20 1.05 · Cr 7 9 
I<'aO 1.91 n.d. b/ 3o~-7 2 .. .38 Mn 5 6 
TiO:! 1.15 0.29 - lo68 1.01 Cu 6 8 
P20.S 0.05 4.2~- Oo:22 Oel7 Zn 4 4 
SOs nil "i;r nil nil Zr 4 
Ignit Loss 6.02 2J..o 77 5o39 4~72 Mo 6 

99.76 !,/ 
Ag ; 4 

Total 96.73 J.00.43 100.00 Pb 5 
Class 68.,28,1 46,35,12 61,;i,o 671126,0 

~/. High purity gre.phi te electrodes 
!.I 99-71 (sic text) 
°E./ Gravimetric method used 
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C Group 

. I 
Ac Crawford Co~ PLEISTOCE:NE, terrace deposit. NE l/1t- f°?E l/lJ.. sec 16, T 16 1:,1, S, 

R 25 E. Analyst,, R. Runnels., Lab #CR-8. Plummer, Norman and. Hle,d.:tk,., W. B.,, 1951, 
Kans as B 91, p. 21, 28. 

, Loess, dark f!,?'a::/, oxidized. 9 ~ O ft sampl~. out of a :possible 9. 0 ft e,v.i.1.il•• 
able. Ligbtweigb.t aggregate p::&."odue-t.ion i11 batch-type rotary kiln, p. 28. Screen 
e.nalysis., p. :;J. o Bloating results, p. 1~5. 

Possible use: . Ligb.tweig.l-tt aggr.egat;e, p. 95. 

:S. Don:lphe.n Co~ PENNSYf.,VANIAN, DOUG.LAS group, LAWRfil?Cil! sh. Cen W 1/2 SW 1/4 
sec 33.. T ;> S, R 22 E ~ Ari.al.yet,;., R • Rtm.nels ~ Lab {/DN-1~. !elem, J:) o 20.;, 26 .. 

Sha.le, grey, pax'tially oxld.t.zed . 25~0 ft sampled out of 25 .0 ft available. 
Ligl'r'c.w~igbt aggregate production. in bet.c1.1••type rota,-y kiln, P.• 26. Screen a.nal.ye:ls., 
p. 31. · B.toe.tin,g resul t.s, p.. 33 ~ 

Possible use : Lightweight aggrega.te1 :p •. 95., 

!/ Sic text hut ·t.his ·townsh:tp not in Ci·a:w·fo:ro. C,o. 

Si~ 
AlaOs 
Fe20s 
M,gO 
Cs.O 
Ma.,20 
K2 0 
TiOa 
p~ 
SOs 
Ignit Loss 

A 
. 6J¾ .• 79 
16.17 
7.,r 
Oo99 
Oo38 
o.8; 
2.,24 
1~65 
OQ05 
nil 
5Q69 

13 
60.38 
18.60 
6.94 
2.05 
0.,8hr 
0.85 
2.63 
1.31, 
Ool9 
tr 
5"99 

Total 100u16 ~/ 99.78 
Cl.MS 65,29.,0 ·6oj'32,o 

!I 100 .ll ( sic text) 

• 
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C Gl"OUp 
Kansas 

A .... l)g Doniphan Co.. PLEISTOCENE., SANBORI\\' fm, Bignell sil·c :ment,, . !fE l/4 SE 1/4 
~ec 6, T 2 S 1 R 20 E q , Analyst,, R • RtLrmel.1;; • . Frye, J'" C • , et;. aJ..:, 1949, Ke,ns GS B 82., 
pt 3., p .. 85, 94., . . 

Silt • Plastic and. d.ry pr.oper·cies, p. 94. 
~Poss1.ble uses: Ceraa.111.c agg.r~:l~:t,e, ra.il.'t"oad. hallaet, :p. Tf. 

A. Depiih "below t,o:p of secrt;ion 31 ft .. Fired :p:1·ope:i..-·t:tes, 

:B. w ti If IP 19 ~ n 

c. Ii u fl n 15 !! tt 
' 

Do t1 19 I! II 7 ~u II 

A B C D 
SiOa 68n02 68.85 65.'9 I 66~58 I c/ C AJ.aOs 10~82 J.1.09 - 10.15 2:J 11~o6 ·-
Fe20s 2.76 :;.o4 ;.25 3.20 
MgO :;.f12 2.1i~1. 2.97 2?50 
ca,) 4.87 4~16 6~J.5 5.60 
Na2 o !I ;L3i 1.68 1.53 0.28 
~o D .• d. 2.63 2~26 2.84 
PA tr 0.15 0.15 0.15 
SOs t:r o,,o6 o.04 0.20 

.· Ign1:t07osa 7.00 6.10 8.26 ' ii. 7.7. 
H20 .. - (0.57) (0 ,.~·5) {0.08) ( 0.25) 

Tot.al 100.00 100 .. 15 .100.1.5 100~15 
Class 68;1"{ ,8 69,18,5 65.,17.,1.0 67.,18,9 

!~ '.By d:i.ffer~l!e , 
!'JI Below .103° to 140CC, r:m-t :inclurled in tot.al 

. .£ Preeuma.bly not corrected :fox- P2 0e; 

Ii 

1e 

li 

p. 116. 

P• 115. 

)?c 1150 

P.. 11.5a 

Qua.1.:tta:'c.:Lve s:pect:r.ogi~a..phic m.1.a..lys:ts ~;y _t,.,Q C • .ReeclQ C:CJ.rbon. elect:..~octes ~ 
Key to symbols, p., 87 ~ ( Iilgh.er 11u1."0..be:rs ind:lr.!a;te grea:t,e:(' abun.cl.w:we) 

V 
Cr 
Mn 
Cu 
Z:r 
Ag 

C 
8 
8 
9 
.1 
9 
2 



Kans 
C Group 

A. Douglas Co. PENNSYLVANIAN; DOUGLAS group, STRANGER f-.m, VINLAliID sh mem.. . 
Cen S 1/2 SW 1/4 s~c 15, -T 14 S 11 R 20 E. Analyst, R. Runnels. Ls.b f/.DG~J.5. Plummer, 
Norman and Hladik, W. B., 1951, Kans GS B 91., P~ 20, 26. 

Shale, oxidized, gray. 20. O :f'-1. sampled out o:t" 30. O :ft e.vaile.ble. Screen · 
analysis., Po 3).. Lightweight aggregate pl'oduc-tion in batch-type rotary k:tln, p. 260 
Bloating results, p. ?]}. 

Possible use: Lightweight aggregate, p. 95. 

B. Douglas Co. PENNSYLVANIAN., DOUGIJ\a group, STRANGER fra. SW 1 / 4 sec 11~ T 14 S, 
fl ~o E. Ana.lyst, R. Runnels. Lab #DG-12-A. Plummer, Norman and Hladik, w. B., 191.i.a, 
Ksns GS B 76, pt 4, p. 74, 78, 79. 

Shale, channel sample from bed 12 ft thick. l?ir:tng and physical properties 
of ceramic slag, p. 78. 

Possible uses: Railroad. ballast, concrete agg:;,-egate, p. 95. Not aui ta.hle 
for rotary kiln. 

C. Douglas Co. PENNSl'LVANIAN, DOUGLAS group, LAWRENCE sh. SW J./li NW' 1/4 sec 
2'7, T 14 S • R 20 E. Analyst, R. Runnels. Lab #DG-1'4,. Kans GB B 91, p. 20, 26. 

Shale, oxidizeo., ~e.y. 20.0 ft se.mpled out of 25.0 ft. available. Screen 
aneJ.ysis, Pc ;o. Lightweight aggrega:t.e production in be.ten-type roi;a:ry kiln., p. 26. 
Bloe: ing reaultsf p. 33. 

Possible use: Lightweight aggregate, Po 95. 

D. Elk Coo PENNSYLVAl.W,.°7\J, DOUra:..AS group, .STRAflGEU fm, ROBBIHS sh mem. W 1/2 
SW J./4 sec 22, T ;SJ. S, R 1; E. An.alys·l., R; Runnels. Lab #EK-l. Idem~ 

SheJ.e, unoxidized, dark gr~. 22.0 ft sampled out of 22~0 .ft available. 
Screen analysis., p. 30. Lightweight aggregate production in batch-type rotary kill'.!., 
:p. 26. Bloating results, p. 3:;. · 

Possible use: Lightweight aggregate , p. 95. 

Eo Elk Co. PENNSYLVANIAN, WABAUNSEE group, SEVERY sh . SW 1 / 4 lW 1/4 sec 2, 
T 30 S, R 10 E. Analyst., R. Runnels~ La.b #EK- 5. Idema 

Sha.le, unoxidized, gt"ay. 22.0 ft sampled out of 4o.o ft ava.5.la.ble. Screen 
analysis, p .. ,0. Ligntweigb:t e.ggregate production in ba.tch-tY}?e rotary kiln, p. 26 . 
Bloating :results, Po 33. 

Possible use: Lightweight aggregate, p. 95. 

A B C D E 
S102 58096 . 54 .. 46 58.38 54-.20 62.50 
Ala()s J.8.44 25.05 19.96 19.87 J.6 ~95 
Fe20s 6~15 6.78 6.95 6 .. 37 6 .61 
MgO 1 .64 0.39 1.75· 2o04 2 .21.i~ cao 3.02 Oo25 1.24 ;.30 o.68 
Na20 0.69 j4.51 !!:,/ 0.74 o.49 1.75 
K20 2.83 .3.17 :;.12 2.88 
Ti02 1 .• 27 0.98 1.15 Oo98 1.08 
P20s 0.20 n.d. 0.23 . Ool8 0.19 
SOs t1" o.o~. tr 0.14 0 .01 ., 
!gnit Loss 7 .13 7 .31 6 .10 8.32 4.56 

Total 100.33 99~77 E,/ 99.67 99001 ::.I 99 .45 ~/ 
Class 59,;l,2 51-1-,;9,o 58,B3,0 54,33.,4 6:;,28,0 

!/ By difference E,/ 100.00 (sj_c t.e~) 
I 

::.I 99.19 ( s ic text) E:,/ 99.63 (sic 'teJtt) 
51:. 



C Group 

. A. Ellis {~o . UP"'rER CRETACEOUS, CARLILE sh, BLUE BIU, mem. NE 1/4 SE 1/4 sec 2.1., 
T 13 S., R 19 w.. Analyst, R. Runnels. Lab -#E.5-1. P'.Lummer, Mor-Ll18,n e,ncl Hladik, W. B • ., 
1953-. Ka.ns GS B 9l.., p, 2J. , 28. . 

· SlwJ.e.i' unoxidized, 'pink and gray. 13.0 ft sampled out o:f 3{LO ft e.vaila:tile. 
J..:igh",.;weight aggregate 1,'ll:'oo.u.ction in batch-type rotaxy kiln., p. 28. Screen analysis ll 
p . 30. Bloati.ng results II p. 39. ' 

Possible use~ Ligbtweigb:t a.ggregate, po 95. 

11" Ellsworth Coo LOWER CREI'ACEOUS, KIOW'A sh. NE l/4 NE 1 / 4 sec 3~·:i T 17 Sy 
R 6 W. Anal.yst s , R . 'I'ho.mpson a:od R. Runnels . Lab lel,,..100-3. Plummer, N<i>rIIJEXn and 
Roma,ry, Jo F. s 194-7, Ka.ns GS B 67, p. 171, 174~ 

Clay--slmle, plastic, g1:a,y wtth yellow st.a:i.n. Thickness 10 ft. Bottom half' 
cont~ns cla.y=ironstone concx'etic,ns. Ceramic test s, p ~ 175 . 

Possible use i Lightweight aggregate, p. 182. · 

C. Ellsworth Co . LO',JER CRETACEOUS., KIOWA sh. Ce:a S 1 / 2 sec 1, T 16 S.i> R 7 W. 
Analysts, R. Thqmpson a.nd R. Runnels. Lal> #El-22-6 . ' Idem, p. 170, 174 ,, 

Cla:y=shale, pJ.ast,ic .~ g,::ay to dark gray with some b:i:·ow and yel.low stain; 
contains selenite cr ystals., clay-ironstone bands, m.td cone-in-c'one gypsifer ous limee• 
stone; shale b.as .acid taste ,. Th:tckness 21..,l n. Ceramic tests, p . 175. 

Poss:tble use~ Light.weight aggregate, p. 182. 

D " Ellsworch Co. UPPER CRI!.'TACEOUS, DAKCJ.rA as, Terra Cott.a cla,y men. Sec 21, 
T 15 S, R 6 W. Anal.yst.s, R. Thompson and R. Rtmnel.s. Lah, #El- 32-A. PltJlfll'.lleI' , Norman 
and Hle.dik, W. B., 1948, Kans GS B 76, pt. 4, p., 74,, 80. 

Clay, channe.1. samp..te, 95 ft thick. Firing and :ph;rsi cal properties' cf cerwnic 
slagp p. 81. 

Possible usesg Good material for ce;rwrdc slag. Ra .. ilroad ballaf!rt, conc.rete 
a.ggrege.te 3 p. 96. 

A B C D 
Si0.2 60,4:; 59.:,8 57°25 · 67 .oo 
Al20$ 18.68 25 .50 22.98 21.11 
Fe20s 5.36 1.49 :, . ;o 3.20 

·~ lJl,gO 1.35 1 .15 2.35 Oo85 
Cao Oo8l 0.'"(3 o.48 o.;a 
Na20 o.46 

~3 -95 
) 

~l G15 ~o ;.11+ )3.87 
Ti02 l .o6 1.64 1 .15 0.20 

/ P2C\;, 0.14 ·tr 
MnO tr-
SOs 1.0:, nr,cL 
!~it Loss 8019 /' 58 O o 8021 5.86 

Total 100065 lOOuli-2 ~/ 99,,59 99,,75 
Class 6o ,30 ,,.~ 59,34-.110 57 ,33/5 61 :1 ;t:) ,o 

~/ 100.,~-5 ( Si(! text ) 
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~;.,. I:; 

A f ,. El.lt-.wo:rth c,,. UP:~:R t.:RE.'r .C'il'iJLJS ~ 

f.t, ItA.,_-:·:rrA f•S 9 e:t";''&, C()tU:{ cla.y "'•;r..? 
R. '.::h::,r:p~,_)r.,. an-& l-L'FilmrJeJ.s~ ..l'..ab fi!El~12 4 .. 
~• ;.. ~.._ R •57" p 68 i 'f 9 . 

mv 1/4 i:;._,(!, 29.1 ·r 15 f. R f. , 
Pl U?.61'!!'::r i No.,, {lt,,~n an l. R<:z:1/j_vll;J. , 

Ari,~ Ly-1:1 c • 
P',, !9'1 i 

?.all cley,, thickness 6.6 ft., U:ppes. 3 ft gt':.ly, pl edc \1.U.~ fo··~ . .L 1 faeiN 0., 

a'.licld.te .!. .ft 1..il;)tr, f!P"..Y:> elightly silty; l.<'oW-?.r 2.6 ft; ~'l.rl ,3ra:y~ f1.:1, .:dy 1:u.a.~•·1. ·; 
r:uwit' robl\;' U.gnit\;)\, ,;,l,(,m!,l fc)SSU 1-e.a. (;$. ~e, aznj,c tBr.1,te.,. po S}. P,(( Phy;,,, 'Rl plOp~ 
el"'ti. ,:S ii p Cb o . 

- OS$ib:l !;;, :..t,~e g Re::: '$:~toi , , p .. 81 

!L 1,;-ltt,\ft'A sa r 'l'~r.tu C'ot1:-a day Ull:.? 
rboo-J.1'··0h. Lal, fE.i- 2,.Ji J~-wt·tt, S. 

pi: )s, .P' Hllll HY,) 

Tllgh~-rt;!>t..rnt.~~ ·cl~.~ !10!J netti.l a~rn:por- 1·. i ,~. 
Po~f,,J.hl<~ i.~eg ; ~•<:,,:,v.i:.,tlon oi' c.lumi:r.)d.~ J'.I 

anti t )nni!l',Jl": .... bt · n :i,;.~. p 
99, 

DAK'Ol'A $$ 1 t ~ 1:-1.a,y I . ~ Jb_ l,Y 
H Tb ~.;on. ~1.d R Lac !!EJ. -l 

f'lti3tJC ;'··-t j fl~ ... gt'G,U} ,, ; · ''.X! J 

a.· uo:t, . of l:i.gl'rt--,:o . on 'bed.d.1 e _ ~.it. 1 ~ ~ -;.,.~ 
PY-lit~., 6,.9 .... :tr. tli ck f.r'c:l al 1 6o C·rat,'li1..· te~ts.1 p 

'f'o~si h.te us •t'j, • ~ • .. ft·"•.c l:, r,y, p l ·· 1 

r,o OAK.O'..t'A isa, 'l'er.ro. f" ,I .a l'J.a.~ tllietft .l..l !l'-1 )./4 -H~(l' 19;, T' 16 Sy ft 7 'l,.f" A:,,'JfJ;1.yF:.t., 
Thcm1)B◊tl. Lab lE.1.~52~ ;) Ke.n:., as S h:.t.,. p .. ~ ~ p. 10.lp 102. 

2.8 r h 

pt .J., P• 

High"'al.1.lF'.J.M clay; ne·, .r ,,n,::.1.E<, p..l..;j.-. ,i 8 rer.y smoot.!1. H~.i ~'lm~.$5 o.f h✓--,J .-
Kaus GS B 67~ p. (9 t-U;-~e.r·a,l "'~o.p:.,~.t 1..,.u rmd tcm1.e-,ec:: 1:•1;";-\'11nate3 K!i:;.a CG .3 1• 
101,. 102, 
!jos.a:thl.e uae,; 99. 

'£. , DAKC.-TA ao.,, Tt~.t. re.. Cr..:'..~ a C"' o...; m~. ~_,1.! /1• .,. ·1 ~ '( • ' ,. ,; [.J "- · .-, , ~ ~n ,. of:',.c ., .7 1 • 1'.'t ~ 11 " I ... n.tki:: -.,~ f> .. 

Khu t'r-' .B 67~ p,, <;~ .• "{() 1• 194'/. RO 'l'b.Ct!l:pSOrl and H. . Rtu:m1:tl$" Lab ~!EJ 5f"-_;. 
}ja.11 cley; _ ~ax-1 y Wilt t~,, pl 9.~ ti-: s• 

o.t' ah ii.ts,. Thicku.ar,., 2,8 f..,. (~e·1umt. t.ei,1..s, 
.Po1:.1,siblt: ·u.oe i R~f1•aC"t.ctr.y ~ p. 81 o 

.:,filOCH:,h .. c:·~·<t.e, zr.un1-u.~• fr '~iro. ~1:1:"i ' • 

p. B,5~ rt1ys.-t "tU 1)1·0:p,1:rt""-e:o,, ;.:> o~L 

J.\ 
!510~ 61 .l~ 
t-.l.20;3. 26 .. 74 !:I 
F,;?:a,0:_; 1.,67 
•!gO .. 0.,:,•7 ,.,.. .. ,\ 

CaC () 56 
N.f.t~:j LI 61~ 
t{;zO "',,.. 0 

·.r10,,. 
r: llh ... o.:i.., ,, ), I 

., ., ~:, .. 

. 00. - -/ 

"\.l ,,1 / ,,. 

l..d. ,:,, ... .1 ~ ., 

B 
6(J.,c!6 
;.JJ.,69 
0.49 

0.,21 

) 
I 

' . .J.. 

I 

. 
' . -

C 
::17',14 
&;~2t.15 
L28 
0 2'( 

i.L55 
l I ~,· ' 
. -- ,0() 

v . .> .. , 
~>~:>1~; 

! r;o ~r :' 

/ } :1V ~ 
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C Group 
Kansiis 

A=E ~ E.Usworth Co. UPPF..R CRE'rACEOUS, DAKOJ:A ss. .Anru.ysts, R. Thompson and 
R. Runnels. Plummer .11 Noman and Ramary, Jo F ,, ~ 1947, Kans GS B 67. 

Plastic fire clay. Physice1 properties, p. 60. 
Possible usesi Face brick, structural. tile, refractory, p. 108. 

JL Terra Cotta clay mem. NW l/4 NW 1 / 4 sec 15, T 16 S, R 9 W. Lab #Elc;8-o4-. 
Idem, p. 93j 1.0L 

. Thin-bedded, plastic, light gray, slight, am.oun.t of yellovT st.a.:tn and isolated 
spots of yellow sand on bedding planes in upper two-th:i.:r-ds. Thickness 6.l~ fte Ce~ 
rarti~ tests, p. 1021 1030 

B. Terre. Cotta clay mem. NW 1/4 NW 1/4 sec 15, T 16 S, R 9 W. Lab ffFJ.1.- 38--05. , 
Idem. 

Thin-beo.ded, :plastic _j ~, some yellow and pinkish r:rtru.n; minor amounts of 
saud. Thickn.ess 5 f't. Ceramic: tests, p. 1021 103. 

C. Janssen, clay mem. Cen W 1/2 sec 23,' T l.4 s, R 7 w. La.'b ,ffEl-29-4. Idem, 
p. 92, lOL 

' Silty to p..lastic, gray to nearly blackc Top 5 ft plast:tc, remaindex• silt,y. 
Total thickness, 12.8 ft. Ceramic tests, pe 102, 10:3, 107. 

D. Janssen cla.y mem.. NW· l/4 sec 33, T J.l~ S, R '7 W. Lab :/f.El-91-1. Idem, Po 94 1 
101.; 

Slightly silty, dark d,:ay, same yellow stain; some selenite ccyst.als.i lig­
w. t.ized wood, and fossil leaves. Thickness 16+ ft. Fra.ctm'e conchoidel; :massive 
when freshly excavated but weathers platy due to papex'-thin streaks of fine silt,. 
Ceramic tests, p. 102, 10~" 

E. Janssen clay, mem. MW 1/4 sec 33, T 14 S, R 7 W., Lab #El-91-2. · Idem" 
· Slightly silty,· gray, slight yellow stain_; contains p!U"ticles of lignitized 

wood a.nc1 :fossil leaves. K<3.olin 4 f't from top and at, bot.tom c 'l'hickneas 8 .l ft. 
Ceram.ic test;s, po 102p 104 .. 

A B C D ' E 
Si02 68.70 67.59 68.98 62.58 62.99 
Al20s 21 .. 05 2lol3 19.35 22.02 22.30 
Fe20s 1.23 1.15 L61 2.18 L74 

· "'lgO Oo'57 o .. ;2 tr o.44 ~ 0.'71 
Cao 0.29 0.,66 Ool6 0.61 0.7.3 
Na;;zO) 
K20) 1.80 1.88 L25 L:;8 1,,70 

Ti02 Oo55 lo;<) 0.29 lo49 
!gnit Loss 5.72 5.81 6q70 10.88 8_,2; 

TotaJ. 99.16 99009 , 99.35 . 100038 99089 
Class 69a283o 68,2811 6932830 639;4 .. 2 6J,,31~3 
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C' Group 
Kansas 

A-TJ g Ellsworth Co. UPPER CRETACEOUS, DAKCJrA ss, Janssen clay mem. Analysts:, 
R. Thompson and R. Runnels. Plummer., Norman and Romary, J'. F •.1 1911-7, Kan.s GS B 67. 

Siliceous f:!.re clay . Physical properties., p. 60. 
Possible uses~ Refra.ctory~ p. 130. Source of alumina., Kinney., E. D., 1952, 

Kans GS B 96, pt 7, :p. ;27. 

A. Sec 2, T 15 S, R .. ( W. Lab #E.1- 85-3 • Kans GS B 67, P• 115, 1 2; . 
Silty, conchoide.J. fracture; gray, same yellow st.ain, small selenite crystals 

on joints; lignite f1•agme.nts • Thickness 5 • 9 ft. Cer-amic tests, p. 125, 127. 

B. Sec 2, T 15 S, R 7 W. Lab #El.-85-4. Idem. 
Top 1.6 :rt silt.yj lignitic gray clay., some yellow s-t.ain. lli..ddle L5 ft 

fairly plastic gray clay, some yellow stain. Bottom li.. 5 . ft fairly silty, :pronounced 
conchoi.daJ. fracture, gr-a,y, slight yellow s·ta.in; contains lignite and. some selenite 
crystals. Ce:i.~amic tests, p. 125, 128. 

C. SE 1/b.. SW 1/4 sec 19, T 15 S, R 9 W. Lab #fEJ.-60-6. Idem, p. 112.9 123 • . Kans 
GS B 96, pt 7, :p,, 305, 3()6 . 

Very silty, light, grey, yellow st.a.in, pronounced couchoideJ. fracture. Thick­
ness 4.1 ft. Trace of kao.lin at top. Ceramic tests, Kans GS B 67, p. 125, 126. 
Beneficia.tion tests, Kans GS B 96, pt. 7, p. 3()8 . Results of' 1ime-sint.er process , 
idem.? p. ;12, :;14, 317, 3)..8. 

D. SE 1/4 SW J../4 sec 19,11 T 15 s, R 9 w. Lab 11E1-6o-15. Idem, P• u;,il 12;. 
- Silty1 gray, slight yellow stain; pronounced con.choid.a.1. fracture. · Thick­

ness 4.3 ft. Ceramic tests, p . 125, 127. 

A B C D 
·s102 · 70.34 72.46 71.80 72◊38 
Al20s 16.63 16058 19.12 18.55 
Fe20s 0~46 l ,:;J. o.88 0.75 
MgO 1.11 0.73 0.16 0.14 
CaO o.42 o.49 0.18 0.21 
Naa()) 

2.57 2 .52 0.82 0.78 K20) 
Ti02 1.15 o.1:.5 1.;o / 1.33 
I£9lit Loss 7.62 6.12 6.05 ~ 6.33 

Total 100.;o 100.66 100.:;J. 100.47 
Class 70,23,3 72»2312 72,26,1 72j25,1 

!I 140° - lOO0oC 



C Gx·oup 

A~,c i F~s.--rorth Co O UPPf!R C~ACEOUS O 

A. DAICO'.M ss . NE 1/4 sec 25, T 15 S, R 7 W" Analysts, Ro Thompson and 
R. RunneJ.s,. Lab #El-14-04. Pl:ummer, Norman and Romary, J". F ., 1947, Kans GS B 67, 
p. 62, 64. . 

Kaolin, very 1:lght g.r:a;y to white, some yellow joint, stains; fracture conchoidal . 
Thickness 1.5 ft. Ceramic tests, :p. 65. 

Possible use~ To increase quaJ..i·ty of UJ.i.der-lying and over-lying fire clays , 
po 64. 

B. DAK<JrA ss, W 1 / 2 NW 1 /4 sec 30, T 15 S, R 6 W 9 Analyst,, R. Runnels u 

Lab #El-69-2 . Kinney,. E. D., 1952., Kans GS B 9(5, pt 7, p, 305, 3()6 ; 
Cley, kaolinit.ic t.ypeo Benef'icia:i:ton tee·ts, p. 308. Results of lime-sinter 

process., ·:p. 312, 3141 317., 318. · 
Possible usei Pl"oouction of alumina, p. 327. 

C. GP.ANEROS sh . !l'lW 1/4 NW l /4 sec 25, T 15 S, R 10 W ~ Analyst;s, R. Thompson 
and R~ Runnels. Lab jfEl-!~3-19 ,. Ka.us GS B 67 ., p. 176, 180, 

Clay shel.e, very pJ.ast.ic j yellowish gra;y,, concrei,;ionary l.imoni te a.t top and 
bottom. Thi ckness 2 ft o Ceramic tests, p ~ 181. 

Possible uses g Lightwei ght aggregate, insulating and st::r.uc-'~ure.l. tiles and 
blocks, po l.82 ~ 

A B C 
Si02 55.35 66 .08 55 .6:; 
P.l20s ;il. o5X) 23 , 70 !,/ 25.84 
Fe20s 0.94 Oo46 ;.77 
MgO 0 ol2 1.27 
CaO o.45 2 . 0:; 0.85 
Ms.20 ) 
K20 )2.76 
Ti02 0.60 

6.62 'E.,/ 
1.01 

I go.it Loss 10.97 8,.36 

Total 100.:;;~ 98.89 99 .49 
Class 55,43;1 66j30.,1 56,37,1'2 

~ Incl.udes Ti~ 
E. 140° - 1000cc 

59 



C Group 

A. Ford Co. UPPER CRE1.rACEOUS, DAKOl:A ss, Terra Cotta clay mein . l\TW 1/4 SW 1/4 . 
sec ;o, T 25 S, R 23 W. Analysts, R. Thompson and R.· Runnels. Lab #F-1-13. Plummer, 

' Norman and Rorrw..ry, J ~ F. , 1947 .• Kans GS B 67, p. 96, 1.01. 
Plastic clay, :p. 87 . Upper 1.6 f't, nearly white, al.most no stain; lower 0.9 ft, 

dark g;eay. Thickness 2.5 ft. Physical properties, p ~ 6oo Ceramic tests, _p. 102, 104. 
Possible uses~ Face brick, structurai tLle, refractory, p. 108. 

B. Fo:rd Co. UPPER CRETACEOUS, DAKo:rA ss; terra Cotta clay memo NW 1/l.J... SW 1/4 
sec 30, T 25 s,, R 23 Wo Anal.ysts, R. Thompson and R. Runnels. Lab /fF-1-14. Idem. 

Plastic fire clay, p. 87. Nearly whit.e, smooth, f'ine ... grained but he.rd; few 
limon:tte-filled root ·cavlt,ies. 'rh.ickness 2.8 f·t. Physical. properties, p. 60. Ce..ra.mic 
test.s, p. 102, 104 . · 

Possible uses~ F,9,ce brick, structural tile» refractory, p. lo8. 

C. Ford Co. UPPER CRETACEOUS~ DAKOTA ss, Janssen clay mem. SW 1/4 SW 1/4 sec 19, 
T 25 S., R 23 W. AnaJ.yst s, R. Thompson and R. Runnels . Lab =/fF-3-2. Idem, P• 116, 123, 

Sil:lceous fire clay, p. 109. Smooth, hard, very light. gray to white; same 
limoni te filling in root ca.vi ties. Th:J.clmess 5 o4 ft. PhysiceJ. properties., p. 60. 
Ceramic tests, p. 125, 128 . 

Possible use g Refre.cto:r-y, p. 130. I ' 

, D. Franklin Co. PENNSYLVANIAN, STM'TON ls, EUDORA sh mem. SW 1/4. SW 1/4 sec 6, 
T 17 S., R 19 E. Analyst, R. Runnels. Lab jf48-,;J.;t, Runnels., R., 1949, Kans GS B 82; 
pt 2, p. 42, 45, 44, 45. 

Composite sample of phosphate-bearing shaJ.e .from Ross Quarry. 
Poss:lble usei Agricultural fertilizer, p. 39, 47. 

A 
Si02 57 .48 
Al20s 27.03 
Fe;aOs 1.70 
trig() 1.02 
Cao 0.'"{9 
Na.a() 

~2.'(l I~O 
T:i.02 0.30 
PaOs 
S0s 
N 
Ignit Loss 7.61 

Total 98.64 !!:,/ 
Class 57 ,:,6,1 

a// 99.~.1 (si~ ·text) 
~ 99.46 (sic text) , 

B 
62.16 
22.71 
l.64 
l.80 

- o.64 

~2 o20 

1.10 

7.09 

99.34 
62,30,2 

c~ Gravimetric method used 
~/ 0~81, pc. 4; 

C 
70.o6 
17.80 
1.31 
1.55 
0.96 

~L48 
1.00 

5.29 

99 045 "E,/ 
'"{0,24,1 

D Qualitative spectrographic 
5;.61 analysis by A. C. Reed . Key to 
l6e86 symbols, p. 45. ( Higher numbers 
4.66 indicate greater abundance) 
2.4l 
3.32 D 
n.d. · B 5 
:,.46 Na 6 
1.12 !.:.~ V 6 
o.86 ~ Cr 6 
1.95 Mn 5 

· 0.10 Cu 7 
U.41 Zn 2 

Ag 2 
99.76 

54,28,11 

• 

\ 
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C Group 
Karlsas 

- A. Fr&nklin Coo PENNSYLVAm.AN, Pedee group, wmTOO sh. Cen SW 1/4 sec 29, 
T 15 S, R 21 E. Anal.yet, R. Rmmele. Lab #ffl-6-M.. PlU!IIIDer, Norman and Hladik, W. B., 
1951, IDme Ge B 91, 

1

p .. 20, 24. 
Shale., mostly unoxidized, Nd and gr&y o 48.5 ft eampled out ot 6o.O ft avail­

able. Lightwigb:t aggregate production in batch-type rotary kiln, P• 24, and screen 
analysis, p. :,o., of ccmpos1te of #m-6 .. AB and #FR-6-C. 

Possible use: Lightweight aggregate, Po 68. 

Bo Franklin Co., PENNSYLVANIAN, Pedee group, WESTON sho Cen SW 1/4 aec ,29, 
T. 15 s, R 2l. E • Analyst, R. Rwmele. Lab #m-6-c • Idem. 

Shale, mostl.y unoxidized, red aml gray. 48.5 f't ssmpl.ed out of 6o.O ft avail­
able .. . Lightweigbt aggregate production in batch-type rotary ld.l.11, p. 24, aD4 screen 
analysis, p. 30, of ccmposite of fm-6-AB and. #FR-6-C. 

Possible use: Lightweight e,ggregate, p. 68 .. 

C. Bodgema.n Co.. UPPER CRE?ACEOUS, ·DAlCO.rA ss, Terra Cotta cl,q ll\tlill. SE 1/4 
SW 1/4 eec 24, T 22. S, R 22 W. Anelyste, R. Thaapscm ew1 R. Runnels. Lab #B-l-6. 
Plummer~ NOlMB.D awi ROiftai'y, J.. F O, 1947, Kim.El G8 l) 67, P• 97, 101. 

Plastic :fin cla,.v, p. 87.. Fairly plastic, gca.y to blaako Thickness 5' .. 4 tt .. 
Lower 2.5 ft contains some lignite .. Physical properties, p. 60. Ceramic teats, po 102, 
105 .. 

Poaaible uaesg Face brick, atructureJ. tile, refractory, p. 108. 

Si~ 
.AlaOs 
Fez():, 
MgO 
C&O 
Na2') 
K,aO 
Ti~ 
PA 
s~ 
Iguit Loss 

A 
5lo56 
22.50 
8.21 
2.27 
lo09 
0.59 
, o54 

, 1.27 
Oo22 
0.2, 
7.,77 

B 
54.28 
21.90 
8.28 
1.96 
0~65 
0.67 
,.69 
1.01 
0.1, 
tr 
6.79 

C 
63.07 
23.91 
1.61 
o.,o 
0.'9 

) 
)1 .. 62 
2 o46 

Total 99 025 !./ 99 o 36 ~ 101 oil 
Class 52,,a,o 54,'7,0 6,,,,,1 

!// 99.47 (aic text) 
~ 99.49 (sic text) 
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CGroup 

. Ao ll~ Co. UPPER CRETACEOUS, GRANEROS sh and DAKm'A ss, Janssen cleq m...qm,. 
Cera SW l/!1- see 8, T 2;S S, R 22 W. Ant!l.ysts, Ro 1'h.ampson awl Ro Rm.mels. ~ /1:H-~4., 
Plummer., NOl'liitm and ROli'.!W.ry, J. :r., 1947., Kans GS B 67, p. 177, 180. 

Granercs:-- Clay-sh.ml.e, very fine- grained, pl@.Btic., dark ;u:ayi &ome pyrite. Total 
tb.iclmess ,.s ft. 

-~:.. Silt, frioole, cl.a:yey , , gray. Thiel.mess 1. 7 f"t., 
Ceruic teats, po 181. 
Pomsi'bl.e useu: Liptweight &gg1"ega't0, insulating and &truetunl. til«JB mid 

block&, p .. l82o 

B. Jolm!Jcn Co. PEDBYLVAlU.AliJ, KA!m.AS CITY group, Fonte.ua-Wea sh. N 1ine 
NE 1/4 NE l./4 sec 21, T 1, S, R 25 E. Aml.yst, Ro- Rmmels. Lab #JN-7. Pl.wmuer, 
Normn and Hladik, W. Bo, 1951, Kans GS B 91., P• 201 24. 

Shale, mostly moxidized., red am 'black. ,r.o ft sempled out of '57.0 ft 
awilabl.e .. Production of l~ghtweight aggregm;e in batch-type rotary kiln, p. 24. 
Screen aulysis., p .. ,i. Bl.Qe.ting results, p .. 34 .. 
· Possible use: Lightweight ~"ep'te, p~ 680 

Ce Johnsco Co. PLEIS'.OOCENE, SP..t'i!BOFm :f'm.. SE 1 / 4 see ~, T ll S, R 23 Eo Anal.yat, 
R. Rumlels. Lab #JN°1A.. Plumner, l~O?'iiWJl and Bladik8 W. B .. , 1948, ~ GS B 76, pt 4, 
p o 74, 82, 830 . 

Cla;y, ,0 ft thick.. Cl:w.m1.el sample fr<m prospecting hole~ Firing and ~icm.l 
~ies of ceramic slag, p. 83.. · 

Possible uses: ~.d ballast, ccmeret.e aggregate, p. 96 o 

A D C 
SiOa 59047 55ol4 68 .64 ' . 
AliPs_ 19 .. 90 2l o0, 16028 
Fe~ 4 .. ,0 7 o59 4ol 5 
Me.O 1.97 2 .. 12 l o58 
CaO Oo99 l o:;2 2ol7 
Na-aO ) l o08 , J1 od o 
KaO )lo03 . ;;. 56 n.a.. 
TiOa! l .08 1 .. 47 l o21 
PaOs Oo22 . D od o 
MnO 0.98 
SO:, 0 ~22 n .d. 
Igm.t Loss 10q62 -6.90 5.,66 

' 
100 067 !I 100 .67 'E.I Total 99°36 

Class 59»32,6 55,36,o 69,26,1 

!I lOOo6o (aic text) 
"!/ 100. 72 ( sic text) 



C Grou,p 
Ko.Dmr&s 

A-C·: Labette Coo PENNSlLVAHIAN.. Awllyst, Ro Runnel.so Runnels, Ro T., 1949, 
Iwaa as B 82; pt 2 .. 

Possible use: . Agri.cul.turaJ. fertilizer, po '9, 47. 

A.. Little!/ Anna sh IIMm!.. NE 1/4 sec 161 T :53 S, R 2l Eo Lab #48-220. Idml, 
p. 42, 44, 45. 

Shale. CaQO&ite ample from bed 2 ft tbi.cko 

Bo pLEA8ARfOB groupo SE 1/4 sec 17, T '2 S., R 19 E. Lab #48-2J.9. Idem, P• 42, 

Shalcto Spot a&mple 15 tt frcm top ot 29 :rt bed .. 

C.. PLEASAm'Oli group • . SE l/4 sec 1711 T '2 S, R 19 E. Lab #48~224.. Idem, po 4-2, 
45, 44., 45 .. 

Shale, composite sample 6 ft thick, taken 18 ft from top of bed 29 ft thick. 

!I Presumably &ams u PAWNEE ls, lmn& t;lb mem, Moore, Ro c., 1949, Kaus GS Ba,, Po 560 

A B C 
Si~ 47°79 55°97 52.96 
AlaOs 14 .. 44 15 .. 72 12 .. 1:., 
FerPs ,."51 4 .. ,0 4 .. 19 
Mg() i .. 64 lo74 1.55 
CaO :;oo, 6.19 4 .. 29 
Ka<> Dodo n.d .. 2 .. (17 

Ti~!,/ 1.00 1.18 0 .. 85 
PaO!, 1.29 0 .. 09 ,.20 
SOs 0.'9 0 .. 96 0.35 
H n.4 .. n .. a.. 0.20 
!pit Loss 21.42 "!/ l.0.74 18.00 

-
Total 94e'7 96°89 100.09 
Claes 48,'5,9 56,25.,12 53,!X>,ll 

!/ Gravimetric method used Y 1400 .. lOOOoC 

Qualits.tive apectrographic &Dalyaes by Ao Co Reed .. 
Key to symbols, p. 45.. (lligber numbers iDllicate greater abunclauce) 

A A !I B :.I C 
B 6 6 6 
ma 5 - -
K 8 -
V 8 6 6 7 
Cr 9 8 8 9 
I4A 5 6 10 8 
Cu 6 _7 7 8 
Zn 5 ' 5 5 
Zr 5 2 5 4 
Mo - 2 2 5 
Ag 4 4 2 5 
Pb 5 4 4, 

~/ Bigb purity grapbite &J.ectro4e• 



, K'aMU 

Ao Lam Coo PLIOODE., OGAtaLA'LA fm .. f!M l/4 Ntl 1/4 sec 2,, T 16 S, R 27 Wo , 
lmal.yst, R. Rumwlso. Lab #"f2ta1o Pl~r., No~ ~ 1ilsdik, W. B.,. 1951, Kmis GS B 91 , 

, P<> 21, ,Oo ' 
' Sb&le, tlu.elmass 8 ft .. · llloatuag results; po 45., 

· Pcssible uae i Liglrt,weight ~gate, p. · 95" 

:B .. Lea~ Co. PEN!fBYLVANIAli., t..msmG ~oup, VILAS &ho EW 1/4 NP: l/4 sec ·l9, 
T 9 f3, R 2;} Eo Analyst., R., Rm:m.elz.. Lab :fl,LV~5o Ida, P• 201 24.. . 

, Shalfl., unOJd.dizei!, dark gray o. 20o0 ft ~ed. ol.t', of 24oO ft available., 
Lightqip_t ~ege;t0 ·p?0C1ucticm in batcb0 type rotary kiln, p o 240 Screen an.&1.ysis, 
po 3,lo m.oatw.g :results., pg 34,.. . . 

~osei'ble useg Lightwight aggregate., p .. 95.. . 

C., Leavenworth Co. PElmS'n,Vj..N!AN, Pedee group., WES!'ON 0ho Cen E ·lirlie see '5, 
T 9 S., R a2 Eo Analyrit., R., Rwmats.. tab #LV-4. Ida. 

Shale, momtly uooxi.Msed., ~., ;o.o ft ssmpl.e4 out of'. ,O.O ft e.mlableo 
, Li~i&ht ~te pro4uction in batch-type~ kiln., p .. 24. Screen analysia., 

p" 3l ., lloat:i.Dg r&!!lul:ts, . p" 34" 
Poasibla uaei Lisb,tveipt ~pte, po. 95" 

Do Le&ftl&worth Cou No a-tratigraph:lc positiOD and oo locality giveno Analyst, 
R. Rmmel.mo Lab :fl,1.M ... 1.. Plummer, l{crman e.ud Bl.edik, W. Bo, 1948, Kans Q8 B 76, pt ·4!1 
P• 74 .. . - . -

Use: Production ot cenm:tc slag, Pe 740 

A B C D 
Si02 6oo26 55.,25 61.54 · 680:,J. 
.Ua<>s l8e;S5 17.92 .18052 1;;.91 
FeaOs 5o45 5o48 6 .. 54 5026 
MgO ,.40 2.08 lo75 0098, 
cao ·l. .. 07 4o55 Oo4l Oe44 
Naait) Oo6, 00$12 Oo79 n .,cl o 
~ 2 .. 98 SoOl 2.97 nQdo 
TiOa 1.42 0.99 l o:,6 0.,9, 
Pat)s 0.17 o.:u 0.18 Dedo 

. SOs tr Ool9 tr . nedo 
Ism,.t Losa 6.27 8097 5o89 ,4 ol8 1 

Total 100.00 99.,47 !,/ 99.95 ~"Ol 
Cl.us 60.,,0.,1 55,29,7 62,:51.,0 68.,24,o 

!/ 99.77 (sic text) 

\ ' 

' 



mmeu 
A-E: Liw:oln Co. UPPER ~ACEOUSs> DAKO.rA as, Terra. Cotta <".ley Ba.mo Analysts, 

R. 'l'hompaon mid Ro ~ea · Plummer, Nonm.n and. RaiiiU"Y, Jo F ~, 1947, Ke.ns as B 67. · 
Physical properties I Po 6o. 

' 

Ao SE 1/4 sec 1, '? 11 S, R 6 W. Le.b f/!L--6°6,, Idem, po 116, 12:,. 
Siliceous f'ire clay, P• 109 .. . Thiclmess 8.2 f'to Oo7 f't silty, rest plasticjl 

light ~ to dark gray, sane yell.at, stail\s on Joints; ligm.te ~ts in bottom 
2 f't. Ceramic tests, p. 125., 128 o 

Possible usei Ref:raatory, po 1,0. 

B. SE l/4 sec 1, T ll s., R 6 -W. Lab #L-6 ... u. Ic!am, p . 98, lOl. 
Planic fire clay .. Thickness 8.o ft .. Upper ,.5 ft plastic, light gnq, 

wlight yellow stai.n; lover 4 .5 ft very tough pl.ut.ie, &vk grey, no stain. Abundtlmt 
liguiti~e4 fossil leave&. Cm'Udc tests, p ~ 102j 105. 

Possible uuesu Face brick, strw:tu:reJ. tile, re~, p. lo8. 

C.. SE 1/4 aec 1 1 T ll s, R 6 W. ~ 1t, .. 6-13. Iciem, p .. ll6, 12;5. 
Siliceous fire cley. Thickness 5 ft. Pl.utic, ~ clay, no stain; mall 

leues of lis,&ite .. Ceramic -testa, P• 125, 128. 
Possible uaez Retractory, P• l,O. 

l). NW 1/4 NW 1/4 sec 10, T 1, s, R 7 w. Lab-#L-lOoOl. Iclem, P• 118., 12,. 
Siliceous fire clay. Thielmesa 12.4 ft. Silty, gray- to ligb't gray; l:lgm.te 

and some pyrite in bottom l.O f't. Cuamic teats, p. 125, 128. · 
Possible use: Refractory, p. 130. · 

E·.. NE l/4 zea 19, T 12 S, R J.O W. Lab f!L--,S-5. Idem, P• 70, 79. 
Ball el.q .. Thiclmesa 7.2 ft. Pla&tic, ligtrt gn.:y, very little yellow st&irl; 

sligbt amount of GUlf'ur ye.Uow cm joints; lisnite particles am. lignitiad tosail le&ves o 
Cenmic teats, P• 8:,o 

Possible wiles; Manufacturing refr&cto.ries, structural units., p .. 700 

A B C D E 
S~L~ 70.00 68.97 71.0:; 1,l.60 62.96 
Al2')s 16.77 l.9-96 19.22 18.15 25.25 
Fe2<>s 1.58 0.59 0.69 lo:55 -0.96 
Mg() 1.26 1.04 o.49 1.00 o.48 
CaO Oo64 0.72 0.55 0.50 I o.44 
Na20 . ) . ) ) ) 
KaO · )2.15 }0.18 )l.10 )1.71 
Ti~ 1:11 o.48 0.12 1.00 0.57 
Ignit Losa 6.03 5.54 6.71 5~30 6.79 

Total l00vl4 91.30 99°59 100.00 99ol6 
Class 70,2,,, 69,26,1 11,26,2 72,24,l 6:,,:,:,,1. 

\ 
I . 



C Group 
ICi:J.naas 

A-E: Linccln Co O UPPER CRI'fl'ACEOOS, DAKOI'A BS 0 

A. Janssen clay mem. SW 1/4 NW l/4 sec 18, T 13 s, R 10 w. Analysts, R. 
Thompson and R. Runnels. Lab :f/:L- '9-1. Pl.ummer, Norman and Romary, J. F. , 1947, 
Ks,ns ass 67, P• 101, ua. 

Cl~. Upper 1.5 ft silty-, lignitic, pinkish g;,."ay, yellow bands. Lo't1er 
2.l ft, plastic, very light gn,;y, sti'e9J.<s of lignitic silt. Physical properties, 
p . 60. . 

Possible use: Ref're.ctory:, p. 130. 

B. Janssen clay mea. SW 1/4 NW •l/4 sec 18, T 13 s, R 10 w. Analysts, R. 
Thompson and R. Runnel.s. Lab #L-39-2. Idem. 

Cl~, plastic, gray, very little stain, 5 .. :, ft. Plastic, dark g:n,;y to 
nearly black; acme ligm.te, 2.5 ft. ~ical. propertias, p. 60. Cenmic testa, 
po 102, l05o 

Possible use: Refractory, p. 1,0. 

c. Janssen ela.y mem. SW 1/4 NW 1/4 sec 18, T l.3 s, R 10 w. Analysts., R. 
Th.cmpson awJ. R. Runnels. ~b #L-39-,. Idem. 

Cl&¥, silty to very silty, gray, slight yellow stain. Thickness 4.5 ft . 
Physical properties, p. 6o. Ceramic tests, p. 102, 105. 

Possible use: Refractory, p . 1:,0. 

D. J~sen cl.~ mem. SW l/4 NW l / 4 sec ,18, T 13 S, R 10 W. Analysts, R. 
Thompson &ml R. Runnels. Lab #L• 39-A. Idem. 

Clay. Thickr!ess 15.9 tt. Silty to plastic, light gray to clark gray, 
some lignite. Ceramic teats, po 102, 106. Physical properties, p . 6o. 

Possible use: Refractory, p. 1,0. 

E. SW 1/4 1N l/4 sec 36, T ll s, R 7 W. Analyst, R. Runnels. Lab #L-4-C. 
Plunmer, Nor.man and Hladik, W. B., 1951, Kans as B 91, P• 21, 28. 

Clay., 14.2 ft sampled out of s. possible 20.0 ft available. Unoxidized., 
da.rk gray. Lightweight aggregate production 1D batch-type rotary kiln, p. 28. 
Screen analysis., p. ;D.. Bloating results, p. '9. 

Possible usei Lightweight aggregate .. 

A B C D E 
S102 68040 65.91 67.04 66.75 59.64 
Al~s 20.60 22o9l 22.4:, 22.26 17.98 
Fe~s 1.11 . 0.1, 0.65 0.79 8.14 
Mg() 0.9() 0.85 1.06 0.92 2.09 
CaO 0.75 0.9:5 o.s, 0.87 0.94 
Na20 ) ) ) ) 0.29 
K20 )1.50 )0.20 )0.76 )0066 lo93 
TiOa 0.70 0.'5 o.,, o .. 45 2.36 
P20s o.04 
SOs . 0.21 
Ignit Loss 6.00 8 .. 16 6.86 7.,0 6.69 

Total 99.96 100.04- 99.96 !/ lOOoOO b/ lOOo:,l. _ 
Class 68,27,l 66,;o,:, 67,29,2 67,29,3 60,:,:,,o 

!.I 99.13 (sic text) E,/ 100. ,0 { sic text) . 
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ro.msu 

A.. Lum Co.. PDNSlLVANIAN, ~N group. NE 1/J1; SW l / 4 sec 18: T 22 s., 
. R 24 Eo Anal.yst., R. Rwmelso Leh #Llf .. 1 ... 1 & 2.. F.l.urmuer., UOl"mWl and Hladik., W. Bo, 

1951, Kans GS B ' 91, P• 20, 24. . . 
1 

Shale, outcrop pa.?tie.lly oxidiHd; ~ ~ gl'ay .. 42 .. 5 -ft sampled out of 
42 .5 ft , avail.able.. Ligbt~7@:l.gl1t aggrepte production in batcb0 type rotary kiln, p .. 25. 
Screen amal.ysis, P• :,0 .. moating results, P• 34, .. 

Possible uee s Lightwe:tgbt aggregate, p.. 95 .. 

Sil.t o Depth belffl!' top of section, 12 ft. Plastic and dry properties, p .. 88. · 
Fire4 properties, P• 97., 

Poi:&sible use: Ceramic slag. 
. , 

C. Logmi Co,. PLEIST.OCDE, ~ tm. Bignell silt msm.. NE 1/4 sec 32, '1; 12 S ., 
· R ,-r W. , Azwl.yet, R ~ :RunDels.. Idem .. 

- Silt . Depth below top ot section., 6 ft. Plastic and dry properties, p .. 88 .. 
Fired properties, p.. 97. , 

Possible wsex Ceramic olag, P• 83 .. 

D. Lyon Coo PElffiSYLVANIMJ, WABAUNSEE groupa Larledon Sh o SE 1./4 S@C '5, T 17 s., 
R 12 E.. Analyst, R .. Runnels ,. Lab #LY.;..22. Pl~, Norman a.ml Hladik, W .. B .. , 1948, 
~ GS B 76, pt 4,, p .. 74, 78., 79 ,. 

Shele.. Cliarmel sample, 5 · tt thick . Firing end physical properties of ce-
rud.c: a.lag, P • 78, 79 • I 

S~ted use: Ceramic slag~ 

SiOa 
Ala()s 
Fe20s 
MgO 
Ca,0 
Naa() 
KaO 
Ti/Oa 
PA 
SOs 
Ignit. Loss 
BaO- !/ . 

A 
6J..91 
17.70 
5.4, 
1.62 . 
0"50 
n.(D.e 
n.d_. 
1.74 
o.;54 

5.15 

B 
_ 65.'?/( 
12.00 
,.41 
1.89 
5.88 
l ol4 °!/ 
a.'i8 
o.a, 
tr 
0.05 

. 6.60 
(0 .. 1,) 

D 
58.81 

, ) 
)29 •'9 

2 oll 
0.94 
n.d. 
n.d . 

Total , 94.39 99 .95 99095 96.,42 
Claes 62.,28.,0 65/i9;6- 68,20,:, 59,35,0 

?/; B,elow 105° to 1400c, not ilwluded in total 
_ By difference · . , 
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Qualitative spectrograpbic 
aualysia by A. C.. Reedo Carbon 
~ec:t~S o Key to symbols, 
p .. 87. (Higher numbers indi• 
aate greater a.bumlanctt) 

B 
V ls. 
Mn 7 
Zr 6, 
A8 2 



C Group 

- A~ Lyon Coo PEEN811I,VANIAN, W~ gE'Oup, Ltmgdon sh. NE 1/4 SW l/4 sec 35;' 
T 17 S.,-R 12 E. Analyst. 11 Ro Rmmela. Lah #LYa4~ Pl.~, Norman and Hladik, Wo B'o, 
1951, Ktm.s GS B 911 p .. 201 26, 2:7 o -

. S).WJ.e, unoxidized, l'e4 a.na. gray. 11.0 ft se.mpled out of ll.O ft ii.vail&ble. 
Productian of ligb.tw:tgbt aggregate in be.tch ... type rote.ry kiln., po 27., Screen analysisu 
p o ,0. RJ.oe.ting results, p .. ::S,. 

Possible use i Ligh'tweigb.t aggregate, p ~ 95 o 

B o Mae.de Co. PLiommE au:d PLEISTOODE. No locality given. Je,,rett, J. M., am 
Schoewe, W. ll., 1942, Kimls GS D 41, pt. ,, p. l'"fO, 171. 

, Vol~c uh~ Gener.uimed description of Kansas ash deposits, <U.stribut.:Lon., 
ud production sta.tiotica, p .. 171, 172, 17:,. Tcmm.ge estimate, P• 174. 

Osei Abrasiw8 p. 173, 1'"(4. , 

, c. Mitcbell Co.. UPPER CRE721.CEOOO, CARLILE sh, M,UE Rm mem. mw l/4 NW l/4 
sec 26., T 8 s, R 10 w.. As.w.lyst, R. Rwuw.s. Lab #Mf-1. Kanz GS B 91, p. 21., 28., 

Shale, 79.5 ft SU'.qlled out of 90.0 ft avail&ble. Unoxidized, pink and gray. 
Lightweight ~gate production in batch-type ro~ kiln, p .. 28. m.oatmg nsults, 
P• 4:,. Screen U&l.y:ais, pa ,0. 

Possible.· use & . Lightweight s~te, po 95. 

D. i«mtgcmery Co. PmmSYLVAimUt, ~ group, c~ fill., W 1/2 see 2, 
'l' '5 S, R 16 Eo Aual.Y$t8 R. Rmmels. Lab #MG•3o IclemJI P• 20, 240 

Shale, unoxidized.. Rad rutd. gJ?&y:. · 25.0 .ft sampled out of 60.0 ft ai.'Tdlebl.e. 
Lightwe;l.ght: ~gate · p:t.bd'IJ.,a,tioil in be.tch~t~ rotary kilnp p. 24 ~ Screen analysis, 
p . ,o., -Bloating re3ults, p .. :;5. 

Possible use: Ligbtwi~ e.ggrega.tc 11 p. 95. 

A B C D 
SiO:l ;;. 7la. 72.,40 66.06 57.09 
Ala()s 2lo00 10.65 16.94 20.:51 
Fe~ 7.49 2.65 4 oOJ. 7.47 
M&O 2.57 0.1, 1.56 1.86 
C&O Oo70 1.;68 0 .51 0.69 
Ba,20 1.54 o.48 0.87 
KaP ,.11 4.82 ' :,.04 2.44 
'1'10:i 1 .02 o.8.1. 1.55 
PA 0.17 .0 .05 n .,d o 
SOs o.04 0.10 
s nil 
Ipit Loss · 5°97 9900 6.40 6.a, 
Tot&l 99 .97 !,/ 101 .93 '!I 990<)0 ~/ a./ 99 .21. -
Clus 56,;4,o 72:,21,3 66,26,2 57,'5,0 

~/ 100.14 (sic text) 
!!~ 96.9!5 (sic text) 
~ 99 .81 (sic. text) 
!I 99.'3. (sic text) 
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C Group 
ID!~ 

A.
1 Montg~ Co. FENll!SlLVAN!AN., ~ Cl.TY group, ~rs~ ·sh . NE ·1/4 , 

SW· 1/1.t- sec •7, T '1 S., R 16 Eo .AJil&lys:t, R. Rl.lmwla# Lab #'l!-~2,, Pl:ummer, Noman and 
Hl.e.d.ik, 'W ., B • ., 195:l.,; ~ns GS 'B 91, Po - 20, 24. . ' 

· - Sbel.e, unoxidizedo . D-a.rlt ~ • 29.0 i't ~ed. out o-Z ,~.5.0 rt available . 
Li(#Ai.wf-.llight · m.ggrege.te p-oo.Ui..""tion in batch ... ty-pl) rot&t"Y kiln, p.. 25 o Screev. an~J.yaia :> 
p~ ,:> • . Blom.tins resu.1:ts., po '5. . ' 

Poseible uae: Ligntweigb.t aggrege.t~, p. 95., 
\ , 

It . · Montgaaery Co. !"-ENNS':tLVAID:AN~ ~Ge group; 'WESTON sho N line SE l/4 SW l/4 
me~ l!I T 35 S, R l?} E., An~l;rst, R. Ruxmels. Lab #MC-1,-.1. Id."W',, 

Shel~, unoxittised. Dv'k gnw. 27 .o ft ~n.pled out of. 70-!'0 f't a.vatls.b.1.e o 
Sc~n f:Ml&lysis, p. 5l., tigntt-reigat ~~te p-odu.ct1on in ba.tch ... type :rotary ·ki.ln:>-
P• 24. moating results., p. '5., · 

Possible use: Ligbttwie;bt a.ggre~te~ p.. 95. 

C. Mont~ ·cou PENNBYLVMI.AH., Pedcoo group, WEBTm sh. Y,J line SE l/4 SW l/4 
moo 1, T 35 S, R 1, El' ~~, R. Rt.m.nels . Lab #W9.,.,.1 ... 2. I•~ . ' 

Sbale, unmd.dizaa. Dark gn;f. 29.0 ft sapled out of 45.0 :rt s.ivail.eble . 
St~ aul.ysill., p.. :50 o . Lightweight agreptci proouction in lta;too-type rotary kiln, 

' p ., 24. Bloetins results, P• '5o · , · . 
. _ Possible m1e: . Lightweight ~egate, pa 95 o 

D. Mcmtgumery Co. No stratigraphic position giveno Tmm ot~ Coffqrl.lleo 
Beworth; ErQam,,.s., 19(>,, Kml.0 GS Ann B far 1902, po 56., 

Shale. 
Poas1b1.e use; Cement m.tf4"1al. 

A B C :0 
· Si02 . 54o7} 68 .. 23 62 .. 69 64062 
Al~s 17.,90 14.72 17 .61 ) 
Fe:iAs 8005 5.89 6062 )21. .82 
MgO 2.56 l 'o:53 l .. 49 Oo4' 
cao , .55 o .. 46 Oo6l 2 .. 50 
BaaO 1042 . 0~55 0.67 ) 
lfaO , .. 01 2 .. 52 2.95 )4 .15 
T:M>a 0.87 lo;-4 1 .. 20 
P20.S o .. 28 0.15 0 .14 ~- ) 
E20+ .)5o0l 
SO$ tr nil nil 
Ign.i.t Loss 8033 4Ji1. 5062 

Total 100076 100020 99o6o 9805:5 
Cla&u'J 55,~,4 68,25~0 63,:,0,0 65,27_, 3 , 



c Group 
,Kansas 

Ao Norton Coo PI.Em'OCENE.v SANBORN tm, Peoria silt memo SW 1/4 ffltl 1/4 use 26, 
-T 2 S, R 2, W'o Analyst, R. Rumlelso Frye, J. Co 1 et al, 1949, Kans GS B 82, pt 31 
po 84, 86, 89a 900 . 

Silt,, Depth bel.ov top of section, 10.5 fto P.lutic am dry properties, 
Po 89, 90. Fired properties, po 102e 

Pot11a:lble use: Brick and tileo 

Bo Osage Co. No stratigraphic position giveuo T 14 S, R 15 E, town of Carbomlale o 
SatmWan, W.. R., 1 1896., reprint., Km:lB Aead Sci 'h'ans, v :,, po 99 o 

Fint cl~.. lkmuth coal 'bed.o 

Cs Os~ Co. UP.PER CRETACEOOS, CARLILE sh, BLUE BILt mm. Cm SW l/4 sec 12, 
T 7 S.I' R 1.5 W.. Analyst, R • .Rum.leJ.s., Lab 1/(:S-2., Pl~, Normt111 am Hladik, Wo B .. , 
1951, Kans 06 B 91, po 211 28.. . 

Shale, unoxidized, red and gr~.. 59 ft sampled out ct 100 tt a:vailabl.e .. 
L1~weigbt ~pte praduct1cm in batcb-ty.P@ rota,,ey kiln, p. 28., Screen aMJ.ysis, 
po ,0. m.oeth,g resul ta, p" 44e 

Poas1ble use g Ligbtveigbt aggregate, P• 95., 

D.. otte.w Coo UPPER CRETACEOUS, ~A as, TMTa Cotta cl~ mem. SW l/4 SE l/4 
NC 5, T 9 8, R 2 W.. Anal.yats, R.,. Thampeon u4 R. Rmm&lsc Lab 1J,0 ... 6,.30 Plumer, 
liormam Mll4 Ramu,y I Jo F o, 1~7, Ka:as GS B 67, p., 70, 79.. . 

B&ll. cl.a¥, plastic, li•t grtJ,,y8 ver:, little at&in; conchoi.dal fracture.. Thick ... 
neaa 5.,3 ftQ Ceramic tests, p .. a,.. Physical properties, p .. 60 .. 

Poaaible U@g Ref'.ractaey, Pe 81,, 

Js., ott&wa Co., tJPPER CRE?.ACBOUS 0 D.AI«lrA as, Tena Cotta clay memo NW 1 / 4- NE l/4 
sec 8, T 9 S, R 2 W.. AnaJ.:ets, R ., Tham.pacm am1 R. Rt!lmels o Lab #0-:,8-4 o I4-, p. 7l, 
79., 

Ball clay, pl.estic, li~t gnJ:¥1 al.moat no stain; slickmlai&,s cm small Joints; 
some lign:1.te pvticles., Thickness 6.,2 ft., Ceramic tests, p. 81, 82, a,, 87. :l'hysical 
properti~II ,· p., 6o o 

Possible U.Hll Retracto:ey'i, P• 81., 

A B C D E Qualitative spectre-
Si~ 68~'9 48060 60.61 60.41 / 61.62 !/ graphic u.alyais by 
Alat)s 12.,S 21. .. 85 19 .. 0:5 26 .. 9:, .! 26 .. ~ e A .. C., Reed. c~ 
Fea~ 3°'6 4.5-0 · le4l 1,,12 ~ectrcdes. Iteyto 
FeO 16.,70 / symbols a Po 87" (Bish-
Mg() 1.,79 o.:,,Y 2.07 0.76 Oo50 ~ num.b«n\ indica:tie 
CaO ,.:,2 2 .,80 C o.41 o .. ,i Oo'5 gN!a'ter abundan~) 
Ra;P 1.,75~ o.,,, ) ) 
KaO . 2.,57 :5.29 )2 .,25 )2 .. 90 A 
'1'10a 0~54 Oo84 V 6 
Pa05 0.,16 '!,/ ,.,oo !/ 0.,05 Cr 4 
ltaO.., (Om67) b MD 7 
SO$ o .. o, 4.,70 Oo04 ~ 1 
Organic 2 .. 00 I 

Ipit Loss 5.,511, 8o5!S 7e65 7,,28 

TotQ.l 100.0, 100000 99.70 99.72 100.2, !/ 
Cl.us 68,2C>»' ,.9,4480 61,29,5 60,'5,l 62,'4»1 

~ / By tiff@rffl1ee !/, At 100oe 
"!!.,~ kt.cw 1050 to 1400c, not 1Dru.\lild in total Y Includes TiOa 
~ Cla.l,culatd fi"Cml repc!!"'t,ed eutt'ate Y 100 .. 20 (sic -t.ext) 

"f,0 
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C Group 

A. Ottawa Co. UPPER CRETACEOUS,· DAKOTA ss, Terra Cotta cJ.ay mem. !/ NW 1/4 
NW 1/4 sec 8, T 9 S, R 2 W o Ansl.ysts I R. Thompson and Ro Runnels. I.ab #() .. ;8°4. 
Kinney, E .. D • ., ~952., Kans GS B 96, -pt 7, P• 305, ,o6. -

Cl~" kacU.zd~!.c type. Beneficie.tion tests., p. 308. Results of l~-sinter ' , 
process, p. 312., 515. . 

Susgested use t Production of e..1~, P• ,o:,. 

B. Otta.we. C~~ UPPER CREI'ACEOOO, DAKOTA ss.. NE 1/4 NW l/4 sec 11+.,, T 9 s, R 5 W .. 
Awllyst$, R. Tham.peon and R. Runnels. Lab #0-4-C. Plummer., Normrm and R0011!.l'Y, J. 1?., 
1947., 'KiiAns GS B 67, po ll9t 125._ 

Clay, composite aampie. Total thickness 17 f't. Slightly silty to fairly 
plastic, gray, some yellow,stai!i. Top 12 ft contains some lignite; bottom 5 ft shows 
small f"linty concretions. ·ceramic tests, P• 125, 129. Physical. properties, p. _ pO. 

·Possible use: Refractory, p .. 130 .. 

. C. Ottawa Co. UPPER CRmACEOUS, :OAKOrA as. NE 1/4 NW l/4 sec 14., T 9 S, R 5 W. 
Aue.l.ysts, R .. Thompson and R. Runnels. Lab #0-4-16. Idem, pa ll9, 123. 

Clay, slightly silty.,~, same yellow stain; conta.:tns lignitized wood frag­
ments; fracture concho14&l . Thickness 5.lf. :ft. Ceramic tests, p .. 125, 129. PhytJical 
properties, p. 6o .. 

Possible tWtU Refractory"' P• l.,Oo 

Do Ottawa ·Co. No stratigraplic position given. No locality given.. Analyst, 
R. Thompson. J~tt.P . Jo M., 822d Scb~w, W. B., 1942, KaD8 GS B 41, pt 3, P• 101., 
l~. . 

Bigb-ml:um1na clay. Mineral composition am. tonnage estimate, p. 101., 102. 
-Poas1ble use: Production of alumina., p.. 99. -

!/ See Kans GS .B 67 31 p. 7l, 1947. 
' 
A B C D 

Si~ 64.78 71.98 72.24 62.09 
Al.~:, 22.24 17.15 17.51 Z'{.45 
Fe;z()s 1.58 1 .. 55 1.56 . Oo;8 
Me() o.66 0.58 0.73 
Cao 0.27 o.68 0.96 0.94 
TiOa 1.:52 0.98 0.5:, 
P2')s Dil 
SOs · Oo05 
Isntt Loss 7.1'.9 !f 5.44 5 .. 50 8.90 

Totw. 98.'9 98°'6 99 .0:, '!/ 99.96 
Class 65,,0.,2 72,23,2 72p24$2 62,'6,2 

&/. Beti~ 140° and looooC 
!1/ 98.03 (sic text) 

7l 



C Group 

A0 D: Phillips Co. UPPER CRETACEOUS, pres.umably between PIERRE sh end NIOBRARA 
fm., l)o 355• . Analyst, Ro Thomp&0no 

Effect of ~ion and swelling properties in Ba() I Po 364 0 Gelatin test, 
p., 3659 Bleacbing tests by contac:t method, Po '66. Density, grit on 250 meh, ecid0 

ity, color at 900°C, po Yr,. 
A. Sec 10, T 1 S, R 18 W. l/3 mi W of Kmw Higmm.y lo Kirmey:, E. D., 1942, 

~ GS B 41, pt 10, P• '56, }58. 
Alkali ea:-tb sub0 ben:'Gonita, p. 36,, grecm ... gay. Lower part of deposit$ thick ... 

ness sampl.ed, l 1/2 :f't. Malding eaDd testa cm 1.Di.%ture, p. ,r2.. · 

Bo Sec 10., T l S, .R 18 W.. l/3 mi W of Kans Bigb:w.y l. Idem, p. 356, 358,'750 
AlkaJ.i bentoo.i.t~, p~ 36,, blue-gnq. Middle pa.rt of deposit, thiclmess 

tHmple4, l :tt., Tests in which bmltonite addeicl to high grade Georgia kaolin, both raw 
and calcined, Jh 369. 

Possible ueeist Refre.etory ware, paper on soap filler, cosmetics, p. ,r5. 

C. Sec 108 Tl S, R 18 W. 1/-, mi W of Kans Hi~ lo Idem, P• ·'55, 358. 
Alkali earth aub ... bffltoni~, p. 36!>, blue•gr&yo Upper· pa.rt of deposit, thick-

. JWSS sampled l l/2 f't O overburden 15 ft.. ' , 

. D. SE 1/4 sec :55,, T l 8~ From roedaida ~ ditch, l l/2 mi S of Ltxig Isle.nd. 
Idem, P• 556, '5$. 

- Alkali-earth benton:ite, p .. '63, light g,:&yo Lo-wer part of deposit; thickness 
senpled., l t'to Mal.ding a&114 tests on mixtures, p . '72,. Oil refined 1D 'bentonite 
d'ter contact pl'OCess of bl~, p. ;568. 

,r 

·A B C D 
SiOa 57.25 51.60 51.92 66.44 
AlaOs 15w314- 20.46 20.52 17.26 
Fe~ 2 .. 76 1.86 2.10 2.:,0 
tf&-0 0.10 o.04 0.02 o.60 
Cfl.O 4o67 2.25 2 .17 2a,,.. 
lit!.~) 0 .. 52 Ool9 0.62 0 .. '5 ~~) 
T1.0a / o.os Oo02 0.02 · 6.01 
11:tO- ! 8 .. 4 1:,.6 12.2 6.1 
S03 / Ofl99 1.10 o.84 1.00 
Igu:it tose.'2 6 .. ,0 9.'5 10.47 :,.91 

•.Total 960'6 100.47 100.88 100 .. ,i 
Cle.as 57,29,6 52,4,,4 52,44,4 66,zt,5 .. 
!.I 10,cc 
p/ Loss on ignition minus hygroscopic HaO 
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C Group 
K'an&U!\S 

A-D: Pbillips Cow UP.PER Cffl.ACEOUS, presl.1!1Sibl.y between PIE'RRE sh a.ud NIOBRARA 
fm, P• 3550 AnaJ.yst, R. Thompson. , 

E:ffec-'«i of imriiffaion amt. auelling propert.ies in Ha<>, p. '64. Gelatin test, · 
p . :,65.. m.escbing tests by cOD:taet method, P• '660 Density, grit on 250 mesh, acidity., 
color at 900°C, P• :;1,. 

A. SE l/!J.. see '5; T 1 s, R 20 w. From.roadside drainage ditch, 11/2 mi S of 
Long lal.'1f!d. ~y, E. D., 1942, Ka.us OS B 41, pt 10, P• ,;6. 

Clay, green .... gra,y. Middle part of deposit, thickness sampled., 2 ft. 

B. SE l/4 sec 35, T l S., R 20 W. From roadside c1n.inage ditch, . 1 1/2 mi S of 
Long Island. Idem, P~ '56, 358, Y,5. 

Allm.U. earth sub .. ~te, P• '6,., green-gray. Upper .part of deposit; tllick­
naias sampled, l :rt. Overburden., 5 ft. Oil refine4 111 bentcmite after ccm:tac't process 
of ble&Clwlg, P• '68° 

Possible uses: . Clarifying dry cleaner fluids., de•ink:bag newsprint, P • '75. 

C. SE l/4 sec '5, T l S, R 20 W. 1t5 mi W of highway. Idem, P• '56, :558, '15• 
Sub-bentcmite, p . 36:S., veey light yellow-gray. Bottom of deposit; tbictmess 

ssmp1.ec1., o.66 n. .. 
Possible use: Soap, p. 375. 

D. SE 1/4 :sec 35, T l S., R 20 W. l/3 mi' W of highway. Idem. 
Alkali batonite, p . 36:5., light greenish gray. Upper part of deposit1, thick­

ness smpled :5 1/2 ft. Testl'J in which bentcmite added to higb grade Georgia kaolin, 
both raw ad calcimd., p. 3690 Molding ean4 tests on mi.Xliure, P• ~2o 

Possible use z Bonding agent, p D '15. 

A B C D 
SiOa 59.}lf. 61.:;5 52.36 53.39 
AlaOs ' 16.45 17.47 18.82 18.15 
Fea()s 4.16 2.90 ,.16 4.05 
MgO 0.05 0.09 o.45 0.1, 
CaO 2.59 1 .. 87 1.98 5.1, 
li&2<) ) ) 
K:iO ,1.54 )l.80 
Ti()a / 0 .03 0.02 0.02 o.o, 
HaO- .!! 6.o 6.o 12.9 9.0 
80s 1.87 0.9, 0.90 o.,i.. 

· Isnit Loar/}/ 8.6, 8.18 9.58 7.02 

Total 99.14 100.35 100.17 99.06 
Class 59,,3,5 ·61,:,,.,4 52,42.,4 ,,,,ia..,9 

!~ 105~ 
! Loss on ignition minus hygroscopic BaO 



C Group 

A .. Phillips Co. UPPER CRm'ACEOUB, PIERRE sh .. SW l/4 mE 1/4 sec 10, Tl S, 
R 18 W. A!lalyst, R. ~s .. Lab f!:PH.0 2. Pl.'lmlmer, NCXi"l'llSm and Hladik, W. B., 1951, 
KmlB GS B 91, P• 21, 28. 

Sha.le, unmddized, lipt g,:rq. 20 ft sampled out of 20 ft available. L:is)lt­
ve~t aggntgate pr"Of!uoticn 1n batch-type ro1ia17 kiln, P• 28. Screen m1£lysis, P• ;;(),. 
m.oat1Dg reau.t ts, p. 45. 

Possible use: Li~igbt aggre~,, P• 95. 

Bo Phillipa ad W&llace Counties. UPPER CR'iBACEOUS D.Uld PLIOClmE; in Phillips Co, 
bentonite 1at 'bouad&l"Y bet"fu80n m:OBRARA fm and PIERRE sh; in Wellaee Co, bantom.te in 
OOALLALA tm.. Alralyst, E. Kimleay. Jewtt, J. M'., mid. Schoewe., W. H., 1942, Ki.me GS 
B ij,l, pt ~, Po · 123. 

Clay o · A~ chem.cal composition of ~ bentom.teia. 
Poseible umeax. Drilling mud, blem.ching oil, boll4iDg :ma.tw1lll for f0\m4x'y 

S&!Jdp P• 122. 

C. Pottaw..tamie Co. PEINS'XLVANIAN, WABAlmSD group, Haneyri.ll~ sh. SW 1/4 
NE 1/li, sec 13., T 10 S, R 9 E.. .Anlyst; R. Rurm.ela. Lab #Pr•lo Kans GS B 91, 
p ,, 20, 260 

Shale, p&rtJ.y oxiditied., black. 15.0 n asmpled O'l!t ot 20.0 tt -s.wil&l.e. 
Product.icm of ligbt'tfeipt ~(9).te in batch-type rotary kiln, P• 26. Scl"IH1A SDalysia, 
p. '1 . m.oating results, p. 36. · 

Poasiblo use: Ligb;tveigbt ~pte, p. 95 0 

D. Ravlina Co.. PLI~, OOALLALA fm. EW l/4 NW 1/4 sec .53, T S S, R ,,.. Wo 
Jmalyst, R. Rumlel.s. Lab 1f,mrv-,. Carey, J. s., et al, 1952, Kus as B 96, pt 1, 
P• 11, 2l o 

Volcam.c aaho 'l'hick!»ss, 6.0 f'to Extem1s 0.3 mi to E am N., po 62.. Scre<en 
-ual.ysi11 of upper mad lcmer be4BJ, p. 25. · · 

Possible us~s& Abra!Jive, ceramics, em:mels, ligbtwight agsregate, concrete, 
Po ,0..40. 

A B C J) 

SiOa 61..52 541)72 57.32 67.48 
Al~s 21.47 18.58 15.89 10 .. 73 
Fe2Qs 2.56 2.77 6.04 1.91 
MgO o.o6 o.,s 2.~ o.:,o ' 
CaO , .. 46 3.50 5.12 5.10 
llaa() 0 .. 50 . ) . 1.011- )1.71 !/ 
!\aO 1 .. 11 )Oo82 2.99 )4 .. 56 
TiOa · o.o, O.Ol 1.20 0.54 
PA n .. d. 0.20 <:OolO 
SOs n.d. loOO / tr tr 
Ignit ~• 8.71 l"{.lO ! 8.o, 7.67 
BaO- ! (0.89) 

Total 99042 98 .. 88 =.I 100.ll <lOOolO 
Clu~ 62,,0,6 55,'5,7 57,21,5. 67,16,10 

~~ Lost at 105cc, run 1Dclul'le4 1n total 
b At 900oC 
"'§./ 98. 96 ( sic text). 
!/ Dy Mtterence, ratio tran ~ 

I•, ~t.,,1 · ti 1 74 \ ' \ • "t-l. r~\' ' I 



C Group 

Ao RG)M Co. PLEL...:vJ:-OC!ENE, SALlBOllN fm, post ... Lowland silt memq ml 1/4 SW 1/>; 
sec 17 JI T 22 S-:, R ls. W ~ ~nalyst; Ro Rmm@.ls • Ia t"9. ~., Jc C • , e.u.d Fem I O. So ., 
1~1, Kans GS B 70, pt 3.-, Pu 38, '9. 

S:!.lt, fl1R cut,., .q. ft b@low aw--£8.ce-fo Solubil.ity iv. lTCli 16.~ 1~. ~chaical.. 
e.i-~veis of m.eid :b.1.f!lel.11ble :f.raation o'f' sS1mple, p. ;tS o 

- -

· . B,, Rop.ubli.e Co; UP.Pml CRm'.ACEOUSt D.AI©l'A ss., Ter.ffi. Cotta cl~-¥ mem. Cim ij l/2 
~ec 1.1 $ T 4 S, R 1 t-L .fulaljrll!,ts JO R. '.rb.ompson ~mi R ~ Rlilmt0lB. Ls.b 11RP-8-2. J?l~r, 
Nori~ &'.14 llowf.ljl·, J,. Fo; 19.1.t.7, ~ GS :I 67/} P• 159, 165~ 

·cay, tm;.al "t,b.ieklwfMi 21 o 9 ft i: ~ect:J.on~d u i"ollu.m: 
S:ilty, bw?f 191.:i,_(l gx-a.y., top 2.Ai- f't,. 
s :U.ghtl;y Silty, ;vaL1ow., ©i'a:r Md bro,mj.ah Nd ·to Ted mottlea., midd..te 6 .8 ft .. 
811..ghtly ail ty., light s.~J¾Y id th pinfdsh red, yellw end same lavender mottling, 

bottom 12 ~ 7 ft. · 
Ce:ra~n.o tel&i;a, p. 166, 167. 

Pousible us<itt Refr.m.ctoriJ, p. J.68ff 

C. ReJ)ublic Cc,. UP~ CRETft.cEOUS, G!Wlllli<:6 rah. IqE 1/4 NW. 1/4 aec ;4, T 3 s, 
R 1 W . AaeJ.yats; R • 'rhanpac:m and R • Runnels. Lab #RP• 7- ~ o Idau, po l 79, 180. , · 

Clay .. ahal.e, ~~ to a&rk gr.e,y, some s:U t:, partings,, yellow limom t:i.<: atreaka 9 

Tb.1€.?kness 9 .. 5 ft. Cranl.mie test.a, p. 18L 
S~eted u.ae~ . I). usable red .. f.iri.ng a).e.y. (If cu.ru.bined With some of. the. l!ililty 

b~:s 1i.m».ed1atel)~ below mitioj~ produae a good rilark 1:nnf'£ ... fil"'ing · cl~y,.) · 

. Do Rine Coo LOWER .CRETACEOUS.,. KIOWA sh. NW l/4 SE 1/4 sec 3, T 18 S., R 6 W .. 
Anru.ysi,s, Ro Thomp.1\lml ~ R._ RwAnele. Ltib fibRE~2col4 Idem, p~ l'"(l, 17h.,. 

Smile,, totel. t.P..icme&e 8Q8 ft~ Up-pel" 6~8 ft, clay to clay-sha1.e;i plastic, 
gni;y', sane ye..\lc}w sterin, conte.iE?..e thl'ee thin lw..nde of coocretiooru:j' limonite and eome 
gypm.w.1 crysta.1.e. !..c:niror 2 ft; c::l~..y-shale, plastic i dark gr:e.y; cont&ins large ci'"iJ!Srtalis , 
of ael.eni.te e.M. sane FJ'.a."ite. Ceramic ttaata, p .. 175,. 

A B 
SiOa 68 .. 61 62,.00 
AlaOs 20el9 
P'.a20e 5 •. 146 
R20s 19.72 
r~ 0.55 
C!aO 0.96 o.41 
Na._<;&!) }i.41 K.20 
TiOa 

,.64 .!/ 
2~86 

lgn.·tt Loam fi .. 50 

Total 92,.9:; 100~;6 !,/ 
Cl~~s 69-,2.5,0 62,3,'2~2 

!,/ After ax,y1ng to 14ooC 
~/ 1.00.47 (stc t~1.) 

. c/ 100.12 ( EiiC text) 
~/ 100043 .(:,ic ~{+ext) 

C D 
59.8; 59.66 
21.02 19.44 
6 .. 07 3.18 

o .. ,s 3.02 . 
1.82 1.,35 . 

. ) . 

.)1.57 : ~4 .. 25 
1,16 1~97 
7.83 7 .. 58 

99 .. 68 :.I 100 .. it.5 ~/ 
6o,}4,2 60,28,li, 

75 



C Group 

A. Ru.ssell Coo UPPER CRrJP.ACEOUS., D ... t\KOI'A ss Jenssan clay memo NE 1/4 NW 1 /lo, 
· ser.: 2', T 12 S, R li W. J.\l'lalys"IAs, R. Thompson a.ut1 Ro Runnels. Lab #R--6 .. 5. ' Plummer, 
No.men and Romary, Jo F., 1947, Kllms GS B 67, P• 158: 165. 

Clay, plaat:tc, f'];l'fh,Y ·to dark grew I sme.l.l ~w.t of fine red mottling; SJ.nB/1.ll 
sel.eni-te cryatale. ~hlelmess 11.2 tt. Upper 7 ft also contains eame yello~1 mottling. 
Ce~3miC teats, po 166., 167. 

Possible use~ Refractory, p. 168. 

:e.. Russell Co. UPPim ,('IJlETACEOUS, D.A.KO.rA as:, Janssen cla_y m0m. NE l/4 l\1W 1/4 
see 25, T 12 S, R 11 W. Analysts, R. Thampecm and R. Rumwls. Le,b #R ... 6.,.9. Idem, 
P• 72, 79. 

Cl~.., plastic, d&).rk. ~ w bl~ck, some sulfur yellow· stain. Thielm~ss 7 .8 tt . 
Ce1remc teats., p .. 83,,, Pbya:tcal properties, p. 60. 

Poaeible uaia i Refractory, p. 81. 

C. Rl1esell Co. UPPER CRErACEOUS, DAKO!'A ss, Jsr.ws an clay mem. ti!E 1/4 iW l/4 
aec 25, T 12 S 1 R ll W. Ana.tyste, R. Thompson and R. Rt.mnels. Lal> #R-6 .. 11. Ida. 

Cl~, pla.s·tiel) ~ to dark gray; lignite particles. Thic!aless ;.9 it. 
· Cei"tWic teats, p~ 83. Physi~ properties., P• 6o,. 

Possible use: Ref:ractory, p. 81. 

D. Ruasell Co. UPPER CRErACEOOS, GFlANERCS sh. NW 1/4 lfl 1/1!. sec 35, T 12 8 1 
R 14 We Analyst, R. R\nm.elG., I.ab ffR .. 15. Pluunar7 Norman am m.adik, 'H. B., 1951, 
Kana 00 B 9.1., :p. 21, 28. 

Shw.e, U?W.id.dized red arzd gr-ayo 14.0 ft a!'l-mpled aut of a pooeible 14.0 ft 
available. L1ghtv.e:l.g11~ a~sa,te prod.ucticm in bi?.tcb-type rote.:ey kiln, p. 28. Screen 
ausl.ysie, p .. 3(). Bloating results, P• '9o 

Po:!si'ble uoo: Lignt,reigllt e,ggregate, p. 95. 

A B C D 
Si02 58.65 61.61 / 61.94 !/ 55;,o 
Al~Os 21.22 26~45 ! 25.48 a 16.,02 
Fe2°-3 4.27 1028 2.86 8.,:5]. 
Mg() 0.5:; o.64 o.26 0.79 
CaO 0.98 0.,1 0.5, 2.o6 
Na20) 2.40 1~98 2.03 2.18 ~) , 

TiOa ,.91 0.59 
P20.!; Oo21i · 
SOe 4.70 
Ip.$.t r~oss 7.55 8u97 7.68 10.70 

Tot&l 99.51 l0.L50 '!/ l00.78 :,/ 100 .. 89 
Cle. G 59,'2,; 62,36,2 62,35.,1 5;,,;,5 
!/ Include& Ti~ 
!I 101.40 (aic text) 
:.I 100 .. 68 (sic ~rt) 



Koolsa.s 
A. Saline Co. LOWER CFIE:{'ACE00S 9 KIOWA sh. NE 1/4- ID: 1/4 sec 8., T 15 S, R 4 W. 

Aruuyst, R. Ruffiels., Lab #<S-18. Plmmi.er, Normera &.nd BJ.£,o..ik, , w. EL P 1951, Ke,na GS 
B 91, p .. 21, 26. · -

Shale, unoxid.ized, pink and gray., 27 oO ft sampleii 1:,1.l"G .of e. possible. 2T oO ft 
e.w..Ua.ble. Ligbtwe1gi'rti ~.ggregete production in iMitch-t;n:ie r0-:uu7 kila, p. 59. Screen 
analysis, p. :,0. Bloating results, po 26. 

Poszible use i Li.fj!t~-aigbt sggrog&'te, p. 95 o 

B. Saliue Co. UPPER CRETACECUB., DAKOI'A ss., •rerra. Cert·ce. clay mem. NW J./4 SE 1/4 
sec 18, T 15 S, R 5 W,. AtwJ.y21ts, R. Thompson and Ro Rtm1lMUlS ~ Lmb :f,3 ... 4~4,.. Pl.u.ttlmler, 
Norman and. R~, J. F., 194-7, Kans GS B 67, p. 160, 16:s. 

Clew, plastic. Total thiclmeBs 28.5 f't 3 aectioned. ail f'ollowa: 
Gray rand yellow, top 4 ft. 
Yellow ao.d re4., 2 :ri. 
Gr9.1 nth n4 mottlu,.g a~ alickenaides ,:xa oblique Jointa, ·7 ft. 
Yillow, red mottling, L8 ft.. , 
Gray, red mottling, 5.6 rt. 
Reel and yellow, ;j.8 f'to 
Silty, reel and yellow, l .O rt~ 
Yellow, red ' aut1 gray, 'bott0& · 5. ;5 ft .. 

Ceramic tests, p .. l.66., 167. 
Possiblf: uaa: Refractory, p. 168. 

c .. Scott Co. PLEIS'roCENE, SAEBmlf rm. Sec 19: T 18 Ss- R 52 w. Analyat, 
R. Runnels. Lab #S,C-l 0 Ao Plwmor., No1'illtln &ml Hlailik, W~ U., 1948, K'mts GS:& 76, pt 4, 
po 74, 82, 830 . . 

Clay, auger aempl.e.. Thic?mfiSB -9 t't,. Fin.ng ~ J)bynia&l !'Jl'Ol>el"tie?s ot c,~- -
remi.c slag. 

Possible uses: Excellent material :fo:r e~c ale~gc Rai.1.rOt>.il. bal.larst., 
concrete _ aggrepte, p. 95. · 

D. Shawnee Co.. PEifflS'fi.VANIAN, SHAlffiEE g?"oup, CALirotmr 51~. Cen M J../2 SW 1/4 
ec 15, T 11 s, R 16 E. An:uyst, R. Runnels.. 'L&b 1f-$H ... 2. XaiPll OS B 91, P• 2<), 26,. 

_ Shale, unoxidized :rod and gray. 15~0 ft. ssmpled cmt of l5o0 ft ava.iJ.e.bl~. 
Liglitweigh't agg,regate prcduction in batch-type ro-t;e,ey ld:L~,, p., 26. Sc~ &1u.lysia, 
pc ;o. Bloating resul tB, p. :,6. 

Possib.le use: tigat-weigb:l. aggre~~e, p. 95., 

A }li C D, 
Si~ 6o.56 67.83 }!/ 61 ... 98 57 •1i5 
Al2"s 18.96 l.7o0, · 12 .. 02 ~?O. 75 
Fe:aQ3 5086 :,.25 , .. 44 6.lf-8 
M$O l .. 84 o.SO 2.18 2.07 
cao 1.,1 0.71 9.05 0.82 
Na.a() O.ll n.d. 1.08 
~ 2~32 n.d. 3o5~ 
TiO:i? 1.09 0.63 1.37 
P20al "' 0.12 n.d. 0.23 
S03 1.19 n.d . tr 
Ignit Loss 6.53 6.84 7.9; 6.67 

Total. 99 .95 !,/ 96.48 97 .25 ~./ 100.46 
Class 61, ;il.;l 68,26,; 62i19.,9 57.,;4,o 

!,/ lOOo07 (sic text) ' "2,/ Includes Ti02 ~/ 98 o 2:; ( 8iLc text) 

TI 



Ac,E: WaJ.lece Co. PLIOC.Miill:, OOAT.,LALA fmo 
1.9t~2.? Ks,na GS !, JiJ., pt lOo 

,'!'> Effect ox' imm.eraion in w .ter, p. 3otf.o 
nesult,s of gela-tin "'G@st, p. 36J. 

4balyst, RO Tb.o:oo.;pBOll O Kinney p E • DO ,II 

A~ SW 1/~- Gt:?O 19» T 12 S.:-, R. 41 W. Idem, p. ;$56, 3;'8. 1 ' 

Alke..l:i.. beni-;cnit.e.i- p. 36;.. FeJ..e o.liV®=gre~.n; overb.2rden, 0 to 20 f't. Thick.,. 
A1eas ~pl{r:;l J.O ft. filteaf.lh:tng t.eatii by in:te,:mi ttexrt~contac't ~.ethoo; p. "367; pex-c:o ... 
ls.tion method, p . 368; t:ootact, rri.ethcd., :t>• ;66. Density, grit oo. 250 mesh, ~.cidity, 
c:olcr at 900°c, p. ;y;. Tast,a in ·{.ft.li .!h bentonite was Qdded to high grade C"'iGOx-gii;i. 
ra:~ .. ol:ln, bcr'Gh ra~;.r &1.d ooJ.cined, p~ 369. Molding se.nd te3·t.s on mixtures, · p .. 372, Oil 
:refined in ·oant,ood t ,r-: at-t~ con.tact. FOCess of bleach1.ng., p.. 368 • 

Suggested u...'3es : I{!.{~achi7.1g a~errt f07: oil, oil fS.eld dr:H.11.ng mv.d, cil.e,,. inking 1 

c_le.1:ifying ary cl.e~G~':' fl ui<il.t, , ne11sp:r:int, J) p. :,65. 

B .. NW 1/11.. EiieC 29,, I~ 1.2 s, R 41 W~ Idf>.:m, Pe 351., 358. 
Bentonite, li~xt brown. 'l'hicknee-,a se.mp.1.ed; 5 i'~;J' :no ovarbu::roev.. Bl.eacl:u.ng 

tecita by ~onta{:t method, p. :~6. 
C ~ SE 1 /'i t:Aee 2 ., T 12 5, .R li.2 W. _ £00 yds SW of drEAW 1 /1} r.!li S fi?'om Ro:, C • Johnsori 

re.ncb.. Idem, P• 35'7 P 358, ;ff5° 
Sub-•be;:rton.·tt0 8 p . ,0} 11 pale gra,y .... gi'Gen. 'l'h:1.c!mc.?S3 sm.mplroo.,, 5 f't. 1 oVt;lrtm:oo.en., 

00 ft.. Bl.s~ing -t~ets by e011t.er.th m$thod;, p. 366. ~iiw:t tJr, g?i t. on 250 m~ah, o,cid.i ty, 
co.l.oi· e.t 900°C, p,, 37:J. Mold.ing ~no. 't!Elet;s on mi..1tti..u.'~:'::~., :p. 312. Otl refix>.®d in 
~~nt,:m.ite af-t;e1 .. con."41:l.e·t proc!~!S-~ of' 'bleaching, p. ,-68., 

Suggeet~ it~~a: C&v.lll!r.1t, m1:t.ure 0 l'efrr~tory 'li'Jal'{iti, bond foT f cru:mlry Ge"MvP• ;75. 

D. SE 1/1{. sec 2 1 T 12 S, R l1,2 'W. 150 yda W of' dx'S::i'lr 1/1} m:t S nf Roy c,, Johnson 
,._ T ,;i ~•, -:.ti:::.O. r~~~. A~em, p . J), ),IV• 

Clay» eaoo,y .c !)8.le gir-a.y~gx--eelil. 1J:bicmeas a~ed, 5 f.t. 

· E. NE .1/ 4- aec l:2" T 12 S, R, -4-2 ii. Fram drs'if 1/2 m:l W and 3/4 m.i S of Wooohouse 
~ .ch . Idem. ' 

Clay--amue., brown:too rg..·ay~ 'l'h1elm@as eM°\pled, 4- ft, over1.lunien Jio ft,. Bl~b"' 
ing ·t.est;e by eontaet. method:; pa 3{S6. Deimity, grlt. on 2'}0 ~ah, l:.l.C:l,rlity, color ffit. 
9QO-OCG P• ,.,,,. 

A B C D E· 
SiO"' 52 .. 28 51.o6 55 . .. ,1 60.94 62.57 
A1.~s 20 ~20 17.09 21 .55 l 8o79 1.9. ;tt. 
Fea<>s ,.20 L8l ;-0;1 2 .. 52 2.61 
Mg:O o.49 2.51 0,.16 O~ T.t J..8o 
Cao 2.()4 6.15 1432 le.39 o. >!~ 
Na20 

~0-27 K.iO 
TiO..s! / 0.01 tr 0.(}2 Oe06 CaOl 
fl;;() .. !, 6.4 6.7 9.0 5.5 !1,~1 

SO$ . 1 .57 1.,05 2.1., 1.73 0.!~9 
Ignit "Lo~a~/ 13u66 13~91 2."t'8 1,... 21~ 1: ... i.1 

Total 100.12 100.28 95 .~~ 95 088 96.24 
Class 52;41tJ5 51 .11 32.1'16 56,35,3 61;29.,4 63;,28,5 

~j 1050<.~ ~/ Loss on igf.11.tion nd.nua by~copia R:eO 

\ 

78 



C Grou-p 

A. Wallace Co. PLEIS'?oqErm, SANBORN fm. T 15 S, R q.Q W, ;mm. of Sh21.rOD Springs. 
A.nalyst, J. Stadler of Lehigh Portland Cement·co, Iola., Kans. t .Lias, M. K., .19;1., 
Kans GS B 18, p. 18o. 

Leesa. 

S102 
Al.:;Ps 
Fe20s 
Mg() 
CIAO 
Igili.t Loss 

Total 
CJ.ass 

\ 

A 
6:5.33 
12~92 ,.~ 

1 .. 96 
5o44 
9.62 

96.61 
63,20,12 

79 



C Group 
Kav.sas 

A~D: Wa.sb.ingtcm Co. UPPER CR!.'TACEOUS:, DAI<OrA ss, Terr Cot.ta clay mmn. Awll.yets, 
R. Thcmpson and R. Runne:Ls. Plummer, Nor.tm1u and Romary; J-. ·. o, 1947, Kana GS B 67 ° . 

A. NE l/4 NW l/4 see 15.11 T 5 s, R 1 E. Lab #W-57-A. :.:dem, p. 137, 139. 
· Composite o't 8 me:r.sured beds~ Tatal tbialmeas, 2;." t-t, sect:li:med as _follow: 

C1S¥, slightly silty, ligm.tic; derk f'!,,l'SY, some yel].01'4 st·,-1n; top 2.5 fto 
Silt, yellow and gray, 2.2 ft. · 
Cla.y~ fairly plastcic, sr6W with 2 yellow streaks, each o. :;- ft thick; 4.2 ft. 
Clay, fairly plastic, ~ 7 , sl:f.gb.t yellcv stain., 2.6 ft. 
Cl133, sli@'lltly ail ty, gray; lignite trm.~·"l;s ~ some seJ.e!d. te; 2. 5 ft. 
Oley, plastic, ligbt gre,y, acme yell.cm cm slieke11aide jo1.nte; Eu:miU. amount of 

gvpsllm; l o 7 ft • 
Clay, fairly plastic, gx-q_;, scmi.e yru.lmr stai.n oo -jo:tnts; fragm.en.ts of lignite 

and eame gypsum; 3.3 ft.. · 
Clay., s1l ty to very silty, gray, some yell at-¥ in upper 1. 9 ft; contains particles 

of lignite and aa.m.e eme,l.l eelenite crystals; P4,.7 :rt. 
Ceramic teats, p. 14,o 

Possible use g Refl.--&c:tory, p. 140. 

B.. SE l/4 SE l./4 aec 27., T 2 S., R 2 Eo Lab //-W0 l6 ... 1. '!dmi,. p. 162., 1650 
Cl~, fairly plsatic, Sl"QJY to light~, ~cme lavender with red mottJ.ing 

em some yellow on al1ckenaic31.e joints.. Sane red awl lavender iD fine-veined or 
cl.endr-lt:1.c pe"tteni. ~ckness 13.l to 13.8 fto _C~MP.lllie tes·ta, P• 1663 l.67. 

Possible Ulll(lU Refre.c:tory,, po 1680 . . . 

C. SE l/4 SE l/4 aec l, T ' S., R 2 E. L&.b /r1ii-J.~l.o . Id.au, po 99, 101. 
Plastic fire clay., sl.igjltly silty, de.x-k gir~r, ve,ry little atai!l; breaklJ out 

in thin lens-shaped "shells" when @xc~vated. 'rhiclmess 506 fto Ceramic testup p. 102, 
106. ~ical propsrtiee, p. 60 .. 

Possible use: Face bricks, l~• 98. 

D.. SE l/4 SE l/4 sec 1., T 3 S 1 R 2 E. Lab #U~l--2a !demo 
. Plastic fire clay, ~ JI slight yall.O'i7 et&:ln; l1gni•i.e partiales; pronounced 

conchoidal ·f'X"acture. Thickness 4. 7 to 5 .5 ~ o Cerrunic tests, p. 102., 106. · Pbysical 
px-opartiee, p. 6o. · · 

Possible um$: Faee brlcks, p. 98., 

A B C D 
SiQa 68 .. 17 65.44 67.20 6o.95 
A1.a0s 17.10 2lo0, ·1e.10 24.09 
Fe:?0s 2.14 ,.54 2o20 2o54 
~ o.64 2ol7 lo60 lol7 · 
cao Oo,5 0 .. 7~ o_.70 0065 · 
NIP.20) . ,gn Q .. 00 1.76 

I 

~) 1.00 

Ti~ 2 .. '5 . OJ~ l.o4o o.,, 
Igoit Loss 5.65 6.08 7.10 8 o!l-4. 

Total 100.ll 100.06 99.90 99°93 
Clm.sa 68,24,2 65,'1.eO 67;26114 61,,,,4 

80 



C Group · 
. Kwlsa,s 

· A.,;Fg Washington Coo UPPER CRETACEOUS, DAKO!'A as, Terra. Cott~ clay merii. 

Ao SE 1/4 SE 1/!i sec 1 11 T :, S, R 2 E. ADQl.ysts., Ro Thompson and :R. Runnels·o 
Lab 11-w-1 .. n. Pl~r, Norman and Ram.ry, J. F ., 1947, Rans GS B 67, P• 122, 12,. · 
Siliceous fire clay, camposite sempl • Total. tbic~ss 20 f't. Sligb.tl.y eilty to 
plastic, gray, smell. yellow Utaing some lignite pa.:rticleSo . Ceramic tests, Po 125, 
129 o Phyaicel. properties, p.. 60. 

Possible usei Retmctory, P• l.:,O. 

B. NW l/4 SE 1/J1, sec 11~, T l S 1 R -' E. Analysts, R. Thampaon and Ro Rwmelso 
Lab #W-5-Ao Idem, Po 73, 79 0 

l3all cla.y, very ple.atic to plastic, light gr&;9, brown mottling. Thickness 
16.6 f't. Composite amuple. ·Coramie teats, P• 82. Physical. proparties, p .. 6o. 

Poasible use: Refractory, po &lo . 

C. 111W l/4 SE l/4 sec 1411 T l. S, R 'E. AmJJ.ysts, R. ThCllipSon ·am R. Rmmels. 
Lab /1½1•5•5• Idem. · · . 
. Ball cl.tq, p.\astic, ligbt gray, some yellow st.a.in; some 11gnit<e. Thictmeas 
4 ft. Ceramic teats, p. 81, 82, ·s7. Physical. properties, P• 6o. 

Possible uee z Retr&etory-, p. 81.. 

D. SE l/4 sec 14, T l $, R :, E. Analysts, E • . Kinney and Ro Thcmpacm. Y..ab /JW-·5. 
Pl~r, Nort\Ym e.ud Rama.Ty, J., F .. , 1942, mms GS B 41, pt 9, p .. 3350 . . 

Clay, partly thin-bedded., contains fossil.leaves.; overlain by light gay an4 
·rea. mottle clay that grades~ into highly hematitic clay; ~lain by gy:e,;y, 
silty, 11gnit1c clay, po ;:,6.. Ceramic tests_ p~ 3'5o 

Eo Cen s l/2 SW l/4 sec 28, T l S; R 'E. Analysts, Ro 'rhanpson ann. Ro Runnel.th 
L!ilb #W-19°20 Ktms GS B 67, J?o 74, 79, 1947. 

Ball· cl.£q, t&irly· plastic, ~, same yellov stain; con-'~& li~te particl.eso 
Thickness 7.4 tt. Ce~c _teats, p. 82. Physical. properties, p. 6o .. 

· Possible us i Reb'nctory, p. 81. o 

F.. Con$ 1/2 .ml l/4 ~ec 28, T l S~ R :5 E. Arw.yats, R. Thompson and Ro Rwmels. 
Lab #tl-19-;S. Idem. · · . · 

119..U Cle.¥, p.tutic, yell.aw stain :tram sl:tgat to heavy; sane ligm. te particles. 
Thiem sa u.2 f't. Ceramic 1;ests, p. 82. Physical prop rt1es, p. 60 .. 

Possible uses Ref:r~tor:,, p. 81. 

A. B C D B F 
Si~ 71°53 59.76 . 62.02 '!f 59.88 66.95 56074 
AlaOs 17.58 26.15 26.'4 b :,0.90 m .• 57 25.24 
Feat)s 1..69 2.18 1.52 1.69 :r •• o; 2oo6 
MgO 1.00 1.:55 0.65 0.19 1.37 
C&O 0.71 1.27 0.'9 0 .. ,24 o.:,6 o .. 51z. 

. Naa() ) . ) ) ) 
· K,a() )2.70 ), .. 19 )3-·8' ):,.42 . 
Ti~ 0.71 1.o6 . 1.76 2 .. 27 
Ignit Los 5.68 7.20 7.45 · 7.26 6.48 7.50 

Total 98.90 . 101.67 !1101 .. 76 99.cr( 100.19 199.14 ~-- 72.,24,2 60,'5,0 62,:,,,1 6o~l.ao,o 67:i29,l 57,"-,l 

!/ 99.67 (sic text) Y Incl•s ~1~ 

81. 



Kanses 

A. Washington Co. UP'.t">ER CRm'~CEOUS, .DAKOI'A sav Terre. Cotta. cl,~ m\i'ID.. SW 1/4 
sec 28, 1r 1 S, R 3 E. J..ualyni~, R., Thcmpson. Lab f.!W .. :J.9 .. A. Jewstt, J. _M.,. mlfl 
Schoewe, W. H., 1942, Ka.ne GS B li,l, pt 3, P• 101., l.02. 

Hip-e.J.umina clacy-. Mimtii.'"8.1 composition 8..1!1.Q. ton.-aage ~still1a"t~, p. 10."l., 102. 
Possible u.m~: Production of al.'Wl\ina., p. 99~ · 

B. Washington Co. l.J"'ffl'!R CREr.il.GEOUS., -D.AKg?A oe. • Ho locality gi wn. AMl.yst, 
R. Th06JP6on. I4em. 

High0 aJ.umiD.a cl8W$ Mine!'l!.\l composition and tonnage estima.te; p. 101, 102. 
Possible usat Production of alumina, P• 99. · 

C • Wa6hington Co. - UPffffi CRl!."Ti\CEC>m, GBAmEROS eh., SW 1/4 SW 1 /4 aee 1, T ' S, 
R l E. AmJJ.yat.., R. Rumlels. Lab fw ... 65. Plummer., Ncnuan and Dl.adik, W. 13-., 1951, 
-Kans . GS B 91, P• 2l, 28. · 

Sha.le, uuc.»d.clized., gr~. 7 .o tt mamp1ed otlt of 17 .o ft available. tight­
treiaht ag.gregmte 1)l."Cduet1on· :i.n batcl1-type rota.?-y kiln, p. 28. Screen S10W.;y-sis, p. ~. 
Bloating ree~1ta in electric kilr!, p. '9. 

Possible use: Light,m!,.ght asgregate, p. 9;i. 
. . 

D. Wilson Co. PElfflSlLVANVJ'l, I,ANE ... Bonner SprirAgs sh. T 30 S, R 15 E, tovm of 
Noooeshao AwtJ.ysts, Latbbury and Sparkman. Hs:wo:r-tb, El.-aSl'!lUa, 190}, Kaus GS Ann B 
for 1902, P• 50, 560 Schrad.E~lr, Fu c., and Haworth, En.a11ru.s, 1906, 00GB B 296, p. 56, 

'. 57. . 
Sha.\e. Sc:Nen, l')bysiew. tests,. awl fired properties of <:ement mixture, 

Kan.e. GS Alm B for l9()2ll P• 51. . 
See amtlysia. for WU.son Co; id~, p. 56; a.rji fo:r N~esha, USGS B .296~ p. 57. 

Ca01 8.87, wa.ter, 5.'70 
Susgesteci use: Cammt. materiel. ·whe~ milted 'i.'rith limestone. 

E. Wilsen Co. l'ENNS'XLVAl'l"'IAN, Benner Spr"J.Dgs t;',h ( ?) • T 30 S, R 15 E, town of 
Neodesha . I<'ana GS Ann B for. 1902, p. _56. Enknons, 8~ F. , emd. He.yes,' c. W., 1905, 
USGS B 260, p. 509. · · . . 

Shale. . _ 
Possible use z Ceme!?.t 1wi:terial ~n mixed m. th l.imeston.e. 

A B C D ·E 
S10a 60.70 59.88 59.02 . ,0.8o 61.80 
Al20s 28.44 31..ll 17.97 16.·r, 

~22. 7 _ Fe~s 2.88 1.69 · 6.78 ·4.a, 
Mg<) l .6lf. 2.19 0.22 !I 
Cs.O 0.2"( 0.24 0.65 s.s, 8 .• 20 
We.20 Ovl9 >tr 
KaO 2.72 ) 
Ti02 lo5l 
p~ o._19 
BaO· ) ) 
~ - )5•'1 )7o5() 

. SOs o.:,6 none 
Ignit Loss 1.,, 7-~ 8.97 12.24 

Total ·99.62 100.12· 100.00 101.0l 100.42 
Class 61,'9,0 6o,40,o 59,31,5 51,27,15 62,,0,0 

!:_I Rounded off to-tlro decimal places 
8...:.::_ 



C group 

A., Wilson Co. PENNSYLVANIJ\.N, · Padee group, tlEh"'TON sh. ffi1 1/4 SW 1/11, see 11, 
T 29 S, R 14 E. Analyst, R~ RmmeJ.s,. Lab :/f-WI,,-1.. Plunmer,- Norm.n mud. Blt!tik, W. B.; 
1951, Ki.ms Q8 l3 91, P• 20., ~. Kiml~J, E .. D., 1952, Ks.nm GS B--96~ pt 7, P• '°5, 3()6. 

· Shale, moiJtly unOXi~.izoo~ reel.. 32~0 ft met~_ed out .of 100.0 f't awil.wl.e. 
Lightweight asgrepw _](l'OducM.on :tn -batch-type rotwey ktlnsi Kans as 13 91, p, 26. 
Screen an~ysia, idem., p. :,0~ Blo :ting results, ideni, p. 36. Resultm of lime0 sinter 
procetJ , Kem.a OS B 96, pt 7, P• '12, '15• . 

Possible uses: ~lJCtion of atumilie., i.&m!.., J>o :,27. Liglr~'iiei(!,bt aggrepte, 
KaM GS B 91, P• 95. . 

B. Wilson Co. PEl'mSUVAl\JIAN, DOUG:J\S group, LAlfflENCE sh. JN 1/4 SW 1/!1,, sec 12, 
T 27 S, B 15 E,. .Am,lyst, R. Runoela. I.ab ,ff.WL-2. lc!an, P• 20, 26e . 

Shale, UDMiclizad, 1'0Cl, gray. 25.0 ft sampled. Lightwe:1.~ 1&89'egate pro­
duction iri1 betcb-type rotary kiln, p.' 26. SCMiil au&lysis, Po 30. mooting x-eeulta, 

·. P· '60 . · . 
Possible 1.we s L1gbt.11rei@ht, agsregate, p ~ 95. 

C. Wyirmdottia Co. ~ 1.mrL.V.Am:A.N, IOLA ls, Muuci& C.x"Nk eh me,. Sise 121 T U ,S , 
U 24. E. 1.,:aalyat, R. Rum.iels .. uib .,,148 .. 98. Rurm.el.s; R., T., 1949, K&ls GS B 82, pt 23 

po 42, 44~ . 
·sh&le, 3 ft thick~ Ccaa)PC)site ao.mpl tram upper par-to 
l'oas1ble ~a ~c::ul.twal te11;iliz«tr, p. '9 11 Ji,7 o 

A B C Qu-ali tai;i ff! spectrographic aosly&is 
Si~ 55094 60.Q!i. !18.78 by A. C .. Reed. Hip purity graphite 
A.\2'Js 22042 19.13 14.514- electrot113a. Key to symbols , Po 45. 
Fe;Ps 7 -1~7 6.94 5.40 (lL-t.Gb',nr nUlll\bera indicl!.t g_T'ef&·t~r abUD• 
Mg() 1.93 lo86 .2.65 dance) 
CaO 0 .. 49 o.42 2.;a C 
Na.aO 0.67 - 1.31 
KaO" . ,014 :;.oRi-

1.0:, :.I 
B 6 

T:tO.e 1.76 l.6o ·v 9 
PaOa 0.20 0.18 0.92 Cr 1 
SOs tr tr o.49 !I Mn 9 . 
Ignit Loss 7.40 !/ 5o94 !r:I 20 .. 12 d Cu 1 . 

101.42 ~/ 100046 
ZD 6 

Total 96 .24 Zr 4 
- Claes 56,,-r,o 60,32,() 49,35,10 Mo 5 

Y 14-0° to -1~ 
-Ag 5 
Pb 'f 

-~ 100060 (sic te ) 
C G.raVimatri.C method Wied 
~/ lOOOCC . 



. . Group C, 90- . · 
( Si02 <75%; SiO:i! > (RaOs•DH:aC1) > (~arbooates; Si.02 ❖ (R~s•i'llJ~) + C8.1."1M)XlQtes < 9<1{o] 

Kanau 
A. All.en Co. PENNSYLVANIAN, ICA.~AS CITY gt'Ollpp tf+.NE .. Bcmne.1• Spr.!.rigs :aha . NE l/4 

SW l./4 sec ;}31 r.I' 25 s, R 18 E~ Analyst, R. Runnel.a. Lab #AL-2... Pl.urar, Norman and 
Hladik~ w. B., . l95l, K.e.D.e GS B 91, p. 201 24. _ 

Analysis shows 4 .. 71, alkalies and 1.1% T10R.i m.1.ao suggests some feldspei,r. 
Shel.I!, unoxiclizecl, dark gray. Silty. :;o.o ft sampled ot\t. of. 50.0 f't avau .. 

able. Production of ligbtwei~t. aggngate in batch-type rota-y kiln, · p. 24. Screen 
&.mll.,yaia, p .. 3].. Bloat,ing results in electric k:Un, P• 32. 

Possible use: Low-demii ty nggrege.te, · p. 55, 95. · 

:a. BourbG11 Co. PEimSYL:V/~; CHEROKEE ab, sh~e ei,bow Be,ri.er coal . SW 1/4 , 
. ,SE l/1rr sec 18, T ~ s, R 25 E. An&J.yst, R. Ruoncls. Loo 1148°29'7.; Runnel~, R. T ., 
1949, Kana GS B 82, pt 2, p. 42, 44., 45._ 

r' 

Partial au.lyeia showrs 1.2% TiOa &DA BUS&-esta L~ gypsum .• 
Composite sample. -- 6 :rt thick. · 
Possible 'WKH .Agricultural f'ertiliz r, p. 39, 11,7 • 

. C. Brown Co. ...-PDNSYI.VA~, WABAUNSEE grO'!x,p, WILLARD sb ( uppe~) • . NE 1/li. SE 1/4 
Gee '6, T 4 S, R 17 Eo AuJ.yat, R. Runnel.a. Lab #BR-6. Kans GS D 91, J~o 20, 26. 

Analysis shows 5.01, allmlies and lo~ Ti02 ; al.so suggests same feldspar. 
Shale, UDOX.itized, blaak. 16.0 ft sampled. out ot ,O.O fV, aVflil~1.eo Screen 

anru.ysis, p .. ,O, 3l .. _...Production o:f' ·ligb:tweight aggregate in batch-type x-otary kiln, 
P• 26, ~7.. Bloating results in electric k:Un., p. 32a . 

Possible UGe: Lightwei~t aggregate, p. ()2o 

D. Cram'ar.4 Co. PElfflSYLVANIAN, F(Rl' sea.er ls, Little Osage sh mem • . SE 1/4 
sec 12, T ,0 S 1 R 22 E, Stal•k Quarry. Azwly-at, R. Rumlels.. Lab #48 ... 295. Ks.t,.s GS B 
82., pt 2, p .. 42, 4,., li..4, 450 . . . 

· Partial analysie suggests 5·.51, ph~spbate mw. 2. 71, gypaumo 
Cainpoait~ eemple. 
Possible use: Agricultural :tertilizar, p. :,9, ·47o 

A B C D Qualitative e.pectrogrmphic 
8102 53 .. 99 51.0;; 54.51 · 44.1, . au.J.yaee by A. C .. Raa(\. K.ey 
Al;20s 16~21. 21..6, 15.19 13.79 to symbols., p. 1?.5 .. (Higher 
Fe2')s 6.18 7.61 6.8:; 4.29 numl>em iml.1.citte gx-,_,.-ter a.bunaance) 
MgO 1 .. 72 2.25 2.23 1.87 

}l !.I D !/ CaO 6 .. 6o 2 .. Jt4 6.'57 5.06 B D 
1'&20 o .. ao .. 1~89 B 6 - 6 
~o :,.93 

1.20 ~ry 
,.ar 

0.29 !I · 
Na ' 6 7 ... 

Ti0.! 1.09 1.26 K 7 6 "" 
P.A, O.l8 tr o .. 26 2.08 V 6 6 7 9 
SOs 0.22 o .. 81a. 0 .. 10 1.24 !/ Cr 5 ; 1 9 
Igu:Lt liOSs 9.20 8045 .':./ 8.69 20.22 0 · Mn 8 10 6 9 

100 .. 12 !f l00o4o !/ 
Cu 5 7 6 9 

Tata'.!. 95045 92.97 Zn ' 5 1~ 
Class 51t-,28,8 51,'7 ,2 55,28,7 1"4,:,2,1, Zr 4 3 l -

Mo .. 7 
!/. 100.00 (sic text) ~ lOOOoC Ag .. 4 5 
"!!.I OraVime·tnc methocl used !/ 100.'5 (sic text) Pb ' 6 

!I High purity graphite el~ 
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Kwlsms 
A. :S:odgamm Co. UP.PT!:.R CJ.~"'TACE01..filt DAX(JJ:A a,a .t) Ten•m. Cotte~ t'il.~e,y JJ!eiP... ·_SW, l/'i -

sec 241 T 22 S, R 22 Wo Avalysta:i R. Thom-_p13® a~d R. Rum·1e..ls~ J...:?.~ 7 ,EJ:, .. l 0 0e PltWllW?., 
No:ii'i'.\5\0. &1lld Hladik» Ti. B. P 194-8, Ka .s C-S B 76., pt. 4, P.• •7!,i. 11 8:2. . 

Jmalysia ah.owe 4- ... (i Ti02 wid ; .. 5i C!JJ.WitaSo 
Clay., cns.n.uel .SW'.llIU.G·; 5. 3 :ft thick.,· Fir:w.g &Yid phys:lcal prop~rti~s of eeramie 

alag, p. 8;,. _ · 
PoaEi1b1e WVilB: Ran.road ballast II concrete aggre@:J.te ., p 0 95 o 

B. Logan Co; . UPPER crum?AC'roUS., PIERRE !Sh. Ce!'ii S 1/2 sec 8.., T 12 S, R ;16 W. 
Analyst, R. Rwm.els. };.ab 4f'f.t) .. ,2o Plummer., Mol"ma.». s .. ud In.aru..k, W. B., 1951, K&?.s GS B.91 , 
P• 21.t 28 . - . . 

Anal.ysis shmm ; .. i% ~:Lk-:alie6 and 1 .. 61, Ti02_; aJ.ao auggesti:, 15.31', g.,~i-m. 
Shale, uno:ddized, p:w.k ,ID..nd ~ray • . 25 f·t at~pletl out of ;}0 ft, sva:U~bJ.e. 

Li.g}:t,we:tg'b:t esgr~gs.t.e proouc•i;.ion in ootch~type rota-1:-y kiln, p. 29. mootil!lg results,, 
p. 45. S,~roon w..lysii-3, po ;O. 

:Poaeiible t,We :_ L:tgh"'c;i!i&ight a.ggrega;oo, p. 95 . 

C., L~n Co.,· PLEISTOCENl~» SA!.~ f.m, Feort& s:Ut mem. NE 1/4 se,: 32, T 12 S., 
R ';)7 W. Am:il,yat, R. Runnel,ai c F1~ye., J .. C • ., et al. ll 19J{-9, Kans GS B 821 1;t ; , ~. 84; 
86, 88. 

Azmlys1e suggest.a 4 "3% alkalies at.id semi~ feldspar o 

Silt:i depth below top <.)f section, 21 f",o . Plastic ml dey px~ope;;."tiea, 
. If ired propm.ies, - p. 97. · · \ 

Possible uae: C®ra'liii,: mlsgg po 8}. 

p.88. 

. D. t~ Coo P'iEJl')'l1CCEN!~I- S..!\D)HN :rm, PeoR'i.a a:Ut !!!J~ll.• NE 1/!f, l:lt'llC _ 32, T 12 So 
R ':rT W' ~ A'M.lyst, R. Rmmels . Idem. 

Analysis · Bliow :2. 9% K,iO ~-nd 1 .. 7% T10a!; aJ.eo ~uggeate same ±"~ldz1pai,r. 
Silt • D1:1ptli below to½) of aect:i.on., 16 :ft • Plastic and iJ..:ry· p:ro!)'-ttrtieie, p. 8$. 

Fir®d p:i."'opert:tes » p. 97 • 
Poar:rible use i Cenimi<! ala.g . 

E. McPherson co·. FEI-lMIA.l"i,, llraf..LINGrOli fm. f3W 1/4 see 8 11 T ·1.a Sa R 3 W. Au.al~t 1 

R. Roon<elt:; . Lah :/f,?;lf.P-1. · Kat\G CS B 76, pt l.l,, p. 7411 80; 81. 
A.uuysie sbows 5.,8ff, ru.,1cat.iiaa and. euggee·i.a some . felclepl'lro . 

. Sh!ule, cham1~l e.le'pl.a, 8 f ·t; thick~ F:i.ri?Ag ~ - pbyS:i<!al propertisE of' cere.mie 
al&g9 p4 80; 81.. . 

Sugge~ted use3 Got~l mai;a:dal for ce:remic elago 

A E C D E Ql.w.lita-tive e~ctro~phic 
Si02 59.13 52~16 6"(ol9 650'1 5:2059 emely!J\18 by A,. ,c,. Reed. 
Al203 15~3() 1;,~46 13.6i u .61 . 15076 c~•oon elecitrod®a. Key to 
Fe20s· .9~£~8 7 ~!~l ; .55 3.10 . 1.96 s;vmoole ;· p. 87 ~ (H:i.g\'ler 
MgO 0~91 0~9{) :L99 1 .79 6.3). nwi00;rs :1.ntl\icate grea:ter 
Ca.O 0~48 . 4~,S ;.16 I 5.,85 / 5.63 ab1m.ance) · 
Na.2') 

) · ·. : o.46 1.37 .:. .. l,)?5 i ) (e 

K,20 )3.;5!1, 2.60 2.94 2 .. 89 )5~80 V 5 
Ti.0:a ~-.66 1.58 o.84 1;69 0°5'f C:rr ' P205 n~~L Oa23 tr 0.10 0.32 . Mn 8 .. -
ses n;d. rf .10 tr tr n.cl. . 1.Jll 6 
I@~it.7°s~ '.:h92 10.79 4.75 6.15 10.23 Z.1' 6 
-~0= !: (0.97) {Oa86) Ag 4 

'b/ . Tot®J.. 99.42 10lQ05 ,,;. 100000 100.00 99~J.'f 
(!lmes 59,'1,0 52.,269-5 6'7 .,21,l 65,pl8,; 5;,,22.,12 

!!:,/ Be.lovr 105° to 11!-(,0C, not :tll<:luded in total !!,./ 94/ . 9lt• ( sic ·texf;} . ~j By difference . 
8-5 



Group C, 90: 
Kansas 

Ao Marion Co. FERMI.AN, WELLIHGrON fm. SW 1/1❖ SE l/4 se1: 34, T 21 ~:i R 1 E. 
k>.alyst, Ro Runnels. ·Lm:b ,flM ... 50 Plmnmer, Norman and Hladik, W. B .. , 1951, !Ctms GS 
B 91, Po 21, 47. . · · 

Anal.ysia shows ; .. ej, alkalies and 1 .. 1% Ti02; also suggeste 'some feldspar • . 
Sba.1.e, 14 fi sampled., Bloeting results, p~ -,7. 
Possib1e use: Lig!rtweight ea;gregate, p. 95. · 

Bo Rene Coo PERMIAN, :iINNESCMI Bh. m,7 1/l~ see 8, T 25 S; R 5 W.. Alw.lyat, 
l:L Runnels. Lab #RO-l•lo P.ltmil7S~; N'Ol'il8D tm(1 Bl.aili.k, Wo '.B., 1948, Kan.& GS B 76, 
pt 4, p .. 74, So, 8lo . . · . 

Ana.tysis shows 6.41, TiOa a.nd 4.6i alkalies; also suggests some felO:.spar'? 
Shale, cbannel sample, 3 :f't tbicko Firing .ma. pbyt'sical. properties ot cwemic 

slag, p. 80, 81.. . 
Possible use: Cer-amic sle.s, p. 81. 

C. Reno Co. PERMIAN, NINNESCAH sh o Sec 21, T 25 S, R 6 'W. Analyst, R. Rwmels o 

Le.b #R0-2.. Kans 08 B 91, po 21, 26 • 
.A,m,J..ysis ehowe -,.91: el.kal:tes and suggests sane feldspar. 
Sbel.e; oxi.dizeu., gTmy. u.; ft aempl.ed out of ;;o.o ft am.lable. I.ight­

ireiglrl. eggrega,te production in batch-type rote.ry kiln, p • . 26. Sereen ·m:neJ.ysis, p. '10 
Possible uae z L:i.glr.t,-weisirl~ aggregate, p. 95. · · 

D.. Reno Co. PERMIAm C ?) m:mmscAB sh ( ?) , p. 61. NW 1/4 sec 8, 1r 25 s, R 5 W, 
p .. 6la .Anal.yet, Ro Ruimels. Lab #R0--1-2. Kans GS B 76, pt }i., P• 61, 711: .. 

· Anal.y&is shows 5 .6$. Ti02 and ':,. 'Ffo alkalies; w.eo euggee·ts some feldspar. 
Use: · Ceramic eleg, po 74 .. 

A B C D 
810:2 44-o,3 58~351 52.36 52 .. 00 
Al20s 13 .. 68 9.61' 15.81 17 .. Ola. 
F~a()s 5.,05 4.;7~! 7.03 6 .. 23 
Mg() 9.66 6.;SE, 9.14 608::S 
CsO ·7.86 ,.16 :, .. 10 2.4o 
N9.a() 0.67 )4 5C'' 0.65 -~,.69 
~ 2.51 ) . ~) :,.28 
Ti~ l.lO 6.~j 0 .. 91 5.59 
p~ 0.18 110tm nil none . 
Ma.O sl 1:.r el tr 
SOs tr n.d., n.d .. · n .. d. 
Igmt ·Loas 14.09 6.55 7.72 6.66 / 

Total 99ol3 99oTI 100000 100.JcJt. ~/ 
Cl.ass 44,2,,19 58,19.,lt. 52,29,4 52,29.,2 

' !,/ 100 .. 4.o (sic text) 
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A. Rice Co.. PLEISTOOENE, SAfmORN i'm9 Lovele.rul ( ?) sil·t memo NH 1/4 NW 1/4 
~ec 22; T 20 s, R 7 w .. Amtlyst, R. Ru_Jmels.,. --Frye, J. c.,, end Fell"~, o. fL, 1941, 
Kans GS :B TO, p', 3, p. 38, 39° - I 

P&rtiel analysis. 
Auger sample, 7 ft below at'll'faee. Mechmueal. analysis of e.a:ld inaoluble 

fraction., P• ,So Solubil:1:ty in Ht:."!, 15 .. 1%. 

B.. Shag~ Co., F.ifflNSYLVI..Nit--.N, WJ~ gg>oupp Harveyville sh. SW 1/h.. SW 1/4 
sec :,O, T ll 8 1 R l.4 E. .Ana:tyert., R. Rmm.ela.. Lab :f!,Sn .. ,. Pl.mmn&;r, Norman mad 
Bl.ew.ik, w. B .. i, 1951, Ksns GS B 91, _};lo 20, 26. . 

Analysis show 5 .. 51> · e.tt1a1.i'1S CAM l~l.i ~10g; aloo a~eto some feldspar. 
Shale, partially oxidizael, bl~U!k.. l.2o0 ft aeml)led o~ o:f 12 .. 0 ft m:V®.ilabl.e ... 

Production of lightweight ~~egate in 1:,a;tch0 t;ype x-o·~ k-lln, p.;'. __ 2§_. _ $C!'MU u~lyfJis, 
p .. 5.L BlO!)."'ving reaults, p., :,6. · · · · . . . -

. Possible use: Light.weigt.At eggreg&te, p. 95 .. 

C.. Wallace Co., PLIOCENE;, 00Al'k.4LA ft\'l. SW 1/4 sec 19, T 1:2 S, R 41 W. AD.e.J.ys·c., 
R. .. Thompsone Lab :/f.WC-l. IdemJJ p. 21 11 28. 

Arv.uysis shC'tffl 4.6% w.kru.iea and sugg,ee.'ts l .. ~ phosph.at~ tmd emm.e :f'eldzparo 
Shale, un.oxidizied; red, brow.ta. l(LO ft sampled out of a. possUlle l~•oO ft 

e.m.J.a.ble. Ligbtweig:trt, aggi'egate production in. ba:i:.Cb••type rota.-r.-~I( kiln., lh 28c Sc~ 
a.nalysie;, pa ;il. • BJ.eating i'SSW. ts I p. 45 • 

D. Wyandotte Co.. PENNSYLV~:CAl-Y, Che~le ah, Q,uivb."£!. ru.em. Sec 12, T ll S,. 
R 21.i. l~~ Anelyst, R. Rwmel.s. !£lo #l,~ ... 99. Runaele, Ro T .. ., 1.91!.9, Kans GS B 82, :pt 2,j) 
p. 42, 4:,, 44. 

Awuysis shows ; .. 91, a.1Jmliea and. augs;es·ca !~.,i phosplwteo 
Smue" 3 f-t thick. Comp<0site Staittple ,from upper part. 
Possible use: AgricuLtm."al f'ertil:1.zer., po 39, 47. 

A B C D Qualitative spectrograpbic 
Si02 65 .. ,a 59.30 54-,.-90 61.21 an.alysis by A. CL Ree~ .• Key 
Al:,:Os 16.73 1:5 .. 63 18.91 ~ a;vmbols, p • . _ 45 o . . ( R:i.gb.er 
Fe~s 5 .. 10 5.97 3.98 aunbers imic2t@ g1feettlill' abw.da.nce) · 
R20s 18.52 
MgO 2.6, :;.4:s 2 .. 19 .TJ 
CaO 3.94 3.56 7 .. o6 2.50 
Na~ 1.98 Oe;4 1l 5 
Ka() ·3.51 4.10 3.87 . Na 1' 
'I'i02 1 .. 10 Oe64 o.86 t V 10 
PA 0.21 o.48 1.65 e Cr 8 
SOs tr Ool2 0.1, / ~ -- 4 
Igiilit Loss 5,24 !/ 6.85 9 .. 09 5.46 ! Cu 6 

93 .OS "'E,/ 100 o 97 Y 
Zn 6 

Total 99°96 100.76 Zr 6 
Cl.us 65,23,1 59,21' .,, 55~25,9 6:l.$~.8,o Ag 6 

~ Detemmed ~fter drying to 140°c ~ C'vre.vimetric method used 
b 9:,.09 (ei€! text) I/ 1.64, P• 43 
2./ 100.54 ( sic text) _ lCfOOOC 
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Kmusas 

, A°F: Analyzed 1n l&b Oj~ Corps of Enginee;rs9 K~s C:1.ty Mo. S~r:i.W?i"ord, Me., 
19k.7, Ke.us GS B 70, pt ~-, p. 90p 91.. ' . 

Ao Ell.aworlih Co. LO'NE!t ~Af~EOOO, IO:OW'A eho SE 1/4 sec 19: 11! 16 S, R 6 W. 
I.ab #8973. . 

CaJ.ee.Tii<>us srmdstonn. Sample from ledgc~o Solubility in RC.!. , :~4.~-1>• Ph.VS-
1~·.tests, P• 900 Tonnage ~~stimate: P• 9•7. 

Use: Dam conatr.uct5.on, po 97. Poos:l.ble use: Concrete ~se:te:i P o 9!> 0 

B. Ellawort1:l C!o. !..OWEH CRETACEOUS., KIOWA sho SE 1/4 aec 19, T 16 S, R 6 W. 
tab #l~09,. ~ 

C&J.careous sa.na.BtonE1. Sample of 1-"Ccl!: dust from crusher. Solubil:i:tiy i~ 
HCl, ;2o~o Physical testsi, P• 900 Tozm,~ est~t©J) P· 97. 

C. Lincoln Co~ UPPER C:RETACEOUS, DAKO.i'.ffe.,. ss ,; Sec 6, T 12 S, R 7 W. lab #6128. 
Cru.careoWJ st\Udmton ). Physical teetei oa ledge rock, t>• 90. 
Possible uoe: Concrete siggregate, p. 9;. 

D. Lincoln Co. UPPER C:RErACEOOS, DJU©l'I. sso Sec 6, T J.2 S, U 7 W. Ii&b :/,1-9819. 
Cal.cueous s&na.stcnm. Ph;,1,rsiCP..l test~ oti. mample of crtwbed l"ock, p, 90. 
Possible UBEU C<mCJ'et® f'~gate3 Pc 9'• . 

E • . Li?lllol.n Co. UPP.SR ClRE'l'ACEOUS, DAfro'rl., sa o Sec 6, T J.:2 S; R 7 W. I.ab #9820. 
Calcm-eous sandstonE1. ~-mi~ testt!l, p.. 90 o 

Poseible ume: Cant:1iete e.g,_,;r,n,ptGt:i p. 9;;. 

F. Lincoln Coo UPPER· CRETACEOUS, DA'i«JrA sa., See 6, T J.2 S, R '{ W. Lab #2477U• 
Cal.cueous eanda·tom: . Pbysicml teats, p. 90. 
Possible use: Concr&te ~ge,Ul, p. 9;S .. 

A B C D 
Si02 62 .. 42 65012 6:i.olO 63.50 
Al:aOs 1.12 1 .. :,4 1.,32 1.86 
Fe~s Ool6 1.:,4. 0~50 o.64 
MgO o.6o 1 0, -· 0~87 0."7 
C&.0 19.18 17 .. o6 19~92 18.0S 
BzQ• 
sos 0.07 0~09 o .. oo 
Ignit Loss 16 .. 20 12.65 15.68 15.,20 

Tot&l 99068 98.6; 99.48 99.65 
Clue 62,2,36 65,3,21' 6.t,2,34 61}.,,,,, 

E 
62 .70 

, 1 .81:. 
o .. 42 
0 0 ':ll 

18.22 

o.oo 
16.00 

99~55 
63,4,33 

F 
6o.62 
.o.o, 
1~48 
o.oo 

21.2l1-
o .. oJt. 
o.oo 

16.31 

99.72 
61,2,37 

' v 



D Grot.tp 
Kansas 

A ... E: Lincoln Coo UPP.EH C'RErAClOOUS, DAKOrA ss. Sw.1.ne1.'o-d!, Ai!A1. 194-7, Karil.a GS 
B 70, 1)1. 4. 

CalaaTeous and~tono. 
Pomsible .use: . Conc,~ete aggregate., p. 9:50 

A. NE 1/4 sec 121 T 12 S, R 8 W o Ai.'19.1.yzed :ln lab of C<n-ps; of Eligil'leel'S., KmleBs 
City, Mo. Iab #23934. Idem:, p. 90, 91. 

Sample from ledge roek. Sol in HCl, 3'-t-.91%. Ph;vsical testm., p. 9c,. Bw.k 
dennity, 2.6:,. 

Bo NE 1/4 sec 12, T 12 S, R 8 W. Anslyzed il-1 lab of C01--pG of EDg:l.D.ear-s. Lflb 
#24-7717. Idem .. 

Sample from ledge i'C)Ck~ Sol in HCl, 37 .5'bi/o. Ph.veieal t~sts, P• 90. 

C. NE l/4 sec 12, T 12 S, R 8 W. Anal.yged ll.l lab of Cc»;~ of Engineers. ts,,b 
#98190 Idem~ 

Occurs in lentils in aecs 12, 1;, 14$' 23, and 24, T 12 S, R 8 w, p. 98. Sol 
in HCl., 35-271i• Bulk cl nsitJ', 2.62., Physicw. teata~ P• 90. 

D. NE 1/4 sec 12, T 12 S, R 8 W. Ana .yzed in lel> of Carps of Emgineerso Lab 
#23934-. Idem. 

Smaple f'X"om w~teria.J. los·t in Los Ange1n ti!r.raeioo ·Geat. Sol in HCl, }5.~. 

E. Sec 1:,, T 12 S., R 8 We AnaJ.yet, R. Rwmele. Idem., P• 74. 
Sol in BCl, 3<). 741:,. 

A B C D , E 
Si02 63.11 64.!e-2 6>.:..02 62.26 58002 
Al20s 1°75 o.oS 1.(17 0.95 l.li.9 
F620s o.oo 0.92 Oo8; 0.21 o.OS 
Mg() Oo37 o.oo o .. ;a 0.55 o.44 
CaO 19.82 18.~6 19 .. 12 20.6o 2J.o05 
Ne.ta<) ) ~o.o, !I ~ )0.09 
Tit¾ 0.59 
BaO- o.04 
80s o.oo o.oo O~OO o.oo 0.03 
B@S04 o.oo 
I(glit Loss 14.95 15.74 14.55 15.24 16 .. 6o 

Tot&! 100.09 99.66 100.00 99.81 98.:;o 
Clas 63,2.,33 6t 2 -.· ~, ,,..1 64,23~ 62,l,34 58,2,37 

!/ Average of 'bro tests 



A-E: Lincoln Coo UPFEit CRErACJ:~OUS, DAKOP.A as. Suimfoli'<.11 Ao»,11 l!~-1 il Kr....wJ 
GS B 70, pt >-?- o 

C&leareou.s e wistono. 
Pe,saible l.lSe: Coper·trto ar~ge.te, pQ 930 

A. NE 1/lf. s e ![, T 12 fl, R 10 W o ~eel in lab of C~, ox" Eng:tne~, Kansa13 
Ci-'!#y, Moo :uib #11562. Idem:, p,. 90; 91. 

Ledge reek eemple" Sol i~ Eel, .35~221,. Phyoical teis-~E;i P• 90., Bulk cl.fflaity, , 
2~610 

:B. NE 1/4 see 7 9 T 12· H, R 10 w 4 P.ntilyzed in lab of C0!'112l of Eug:i.n~@!'S.. Leb 
/12':.Y:'1}7 o Idem. . · 

Ana con~.ua large lentil of hm·d e8J.Zldsir.me 1/2 mi in die.meter and up to 
50 ft tb.ick, Quartzite S·tcm.t! Capany quany. So..1 iii Rel, ';f7 .971.,; · P.nysieal. ~Stilp 
p. 90 q Bulk density, 2 .6o ~ Tcmuage esiitme. .. ,&, p. 93 o · 

C. NE 1/4 sea 7, T 12 f,, R lO W. AneJ.yzed in lab of CGr"Ji>S of' ~ere. Lail> 
#2'fl~2;. IO.a. 

&-m_p.1.e fr01U Wl.WhGfi :rock. Sol in 001, :)lt..o4<1i. Physiaal. te~~G~ po 90. llrulk 
dew1ity, 2ff56o 

D. NE 1/~ ~ 7, T l.2 f I 1> R 10 W. AneJ.yzed. i.>l lab of Corps of Engtneax"S.. Idemo 
Crv.shed rook aa.mpl~ .. Sol. in HCl~ :;;.01i. 

E. 1m: 1/4 5ee 7, '!' 12 fl, R :tO W. Analyst, R. Thu'.mru..ao Iclem, p o 74-Q 
Doloodt0 eement.o Sol in HCli '7 .l;,fo. 

A B 
Si~! 64038 6oo86 
AlaOs J..98 2o~O 
11e2f)s Ool8 1~62 
M~ 5.64 5.07· 
Ce.O llo58 12"9' 
Ne~ 

~0.10 
~ 
Ti~ 
SOs o.oo o.oo 
l3a.SO-r, 

· I~.t Losa 16.16 16092 

Totw. 99.92 99090 
Cl.MB ~ ... 3,32 61,5.,3'-;. 

C . 
6,.32 

Oo98 
2 .. 66 
:,.68 

1"t .• 1!1, 

0 .. 01 

15.04 

99.8;} 
63,5,;R 

D 
6:;030 
3..o8 
1.52 
5.61 

12.22 
\ 

)0.12 

o.oo 

15.·70 

99.55 
6;,;1.,,2 

90 

E 
00095 
0.76 
0 .. 25 
6.:,J.. 

13,,7~. 

0.82 
o.oo 
o.oo 

16.73 

99.56 
61.,1;35 



D Group 
Ka.usu 

Ao MePherscm Coo Wl&'R CRETACEOUS II KIOWA tih.. Sec 251 T l"'( S, R l W o hle.lyat, 
Ro Runnelso S'i-1imford.8 Me., 19,li.1',, Kans GS B 708 Jr'r. l.t.,1 P• "{4o 

Sandstone., Cltl.ci te,.:bl!l,rtt,e cement.; Sol in 001, 35 J.1-51i., 

B. M~son Coo WAER ~ACEOUS, KIOWA sh" &w 19, T 17 8:, P. ~ tr o tme.l;yst:, 
Ro Rmmels.. Idem. . 

S$?.!D.&tone, dolOil'!ite ce~.nto tsola.ted outc:ropo Sol in HCl. 11 36.,0Hf, 

C. McPherson Coo LOWER CBEJ!AOEOOO,, KIOOA ~ ~ Sec l, 1r" 18 S, R 2 W" Al:w.lyst, 
R. Runnels o Idem o 

' &mastcme, doloo..i..t<a cem~nt. Sol i.n BCl.1 !~l..'41':o 
Po£lei'bl,.e use: Concrete aggreg..'li!.te, p., 93.: 

Do Osborne Co. UPPER . mmrJ\CEOUS, NIOBRARA fiBl, FOR? BAYS ls mer.,... Sec ~, T 9 S, 
R 12 W. ..A.nalyst, R. Runnels. Llib =l/--ob 0 , .. le. Ru~ls., R. T. » and Dulli!J1l, L M. , 1.949, 
Kans GB B 82, pt 1 1 p~ 8, 9, 22,, · 

Composite ~ ·e h ·cw lower part e:f bea1. boo. Iuoluble r.ea1.d~'t; 1,1. .. ~, 
p .. 120 . 

E.. Bawlil'ls Co. · PI,IO:::E:m&, 00:ALLALA fa. NW l/!4- liW l/4 sec 3:S, T ;i S ~ H 34 Wo 
A!lal.yat, R. Rmmels. Lab #RW0 ":JD. Carey, • · 5.,., et (?J., 1952, Kru'w (...'6 B !,6, pt 1, 
P• 17:- 21.. . 

S:&mpl.e f'l'all u:pr.er :, ft of' 6 ft ~a.11 see ffi-JV ... :,_A in "c"R Group., 11. 7i for 
imalyssis of l~"&t"er ;; ft. Su~ and Gilt oceur b®lmr the ash. Screen i~lly,airs., pa 25. 
T~ eGtinw,:tei P• 62c 

· Po®sible uses: Abms:tve, filler, ceramic glue., li~weight mggre~te,11 
Po ;o ... t,.o. . , ., . 

F o ~wlins Co. PLIOCENE, OOALLAtA ftdo Sea 10, T 4 S, R '6 W. Aaru.~ed in lab 
of Corp~ of Enginee:n59 ~SIS Ci-ty, Mo. Frye,, J. r:., &ml Swi.Ewfo:rd., Mt¾., 19¥.'°69 Kmls 
GS B ~., pt 2., Po 6:,, 71a 

Quarttite:i FJ:fX3' to t-Mit.e to cre~-colorettZ mottled on e~~ :il'W'faee. Pnym0 

icaJ. t0sts, p. 6:}o Bullt WlBit.y., 2 .. 21. . 
Poosible \J!3esz RaU.roo.d ballast, ripre.p, ~d metal, p, 62~ 

A B C D B F 
Si02 60.29 . / 61.61 55.88 !/ 50 .. 51~ I 6o~64 55.08 
il~s 2.07 ! 1g,1 2.,r & 7.66 ! · 9.32 i.or 
Fe20s 0.19 0o5~! 0.50 6.00 1.96 0.11 
MsO l.42 5.7!i 6.92 0.22 0 .. 55 o.80 
Ca.O l7o82 16.o;' l;}.5l 18.13 10 • .,-( 22.50 
Na,20 

~5.00 !!.I Ka() 
Ti()a 0.1a 0.58 
Pa-Os tr n.U 
603 o.;6 o.oo O.(f( sl tr (().,00 
FiaS04 2.95 o.oo 
s / nil 
Ipi-t Leas lS.6.1 16.48 18.'5 14.'5 ~, n .52 20.32 

Total. 98071 101.92 91 .. 6o 96.92 100.00 99 .88 
Class 00,:,,29 62,2,35 56,411'1 50,17,25 61.,i4,20 55,:5,42 

!,/ Ineludeo TiOa "!/ ~wen 1400 &ml lOOOor. =./ By difference 
/ 

Ql 



Ao Rice Co. LOWER CRETACEOUSr, KIOWA &ho Sec 26., T 20 S 3 R 10 W, OO!al .. -~(T.Jn of 
Ra,.~-mondo .Analyst, Ro Rw.melo. SwinefOl'<l, Ada, 1941', IC%16 GS B 7·0j) pt l!-, P<· 1~-. 

Smulstcm.e, CtillC:!.te-cement. Outcrop in valley of Ar~as Rive1!'. 5 :ft thick. 
Sol in !rol, ;ll..58io 

Possible use: COI1c1:1ete ~gate, p. 93. 

B. Rooks Co. UPPER C~ACEOUS, m:o:BRARA i'm, P'OR? li.AYS ls mem. SW 1/4 aac ;ti,, 
T 1' S, R 19 W. Analyst, R. ltwmels,, Lab 4/:Ro .. 4-A ls.. Runnels, R .. r_r ", and wbiu, Io M. , 
1949, Kana G3 B 82, pt; 1, P• 81 9, 22. 

Chalk, lower pa-;r~, cf:' bassl. 'bed.o Insoluble residue, 51.46i, p. 13. 
P.nalysie of c~mer portion of ilwol~@ :residue: SiOa.i, 9() .. 4o; Al~Os, 2.,S; 

Fe,20s, 1.98; MgO, 0 .. 29; <'A.0, 0.42; Na::(), ml!/ z K,riO., }.05; Ti02, ·o.a7; Igil:t·, Losa, 
0.61; Total, 100.00, P• S, 2;S., , = 

C. Smith Co. UPPER CRi1TACEOOEi, NIOBRARA. i'm., i'ORr W\1!8 lo P-lBmo 1m 1/4- sec :52, 
T 5 S, R 13 W. Anm:!.ys-t, R. !~1.en Lab #Sm.0 1.,lal.. Idei'll, P• 8, 9, 221 35. 

Chalk, compo31..te l'll,'111ip.l.e f'rffl'il first foot of basal /bed. InEoJ.ubJ'1.e rem1.due, 
62.16%, p. 1,0 . 

Analysis of coarser portioxt of inso,lU?l,e ~sidue: Si02p 900:WJ Al2'0s, ,.16; 
FeaOs, 1.8'7; Mg(), O.!:.O; CaO,, 0.45; Me.20, 0 .. 58 !/; K:~, lo9l; Ti02, 0 .. 673 I¢·l. Loss, 
0.46; Total, 100.:,0, p .. 8., 2;~. . . 

Do .Wallace. Coo PIJ:oomm, OOALLAT.J\ fta. SW 1/4 sea 19, '1' 12 S, ~ 1~1 W" A11alyst, 
R. Tb.cimpsan. Kimley, E. 1)08 1942, Ka.ns GS :S 41., pi; 10, P• 356, 358. . 

Alkali 'beutonite, :pt\li& olive green m~~a. mth Ce.C05 .. Thickn.ess oo.-mpled., 
10 ft. Immv iOD., gel.G\t:Lcm.,. &hi other. physice..l tes·~s., p. 364-,71~" 

Possible uee: · Oil.' field ¢lrillin~ mutl, co:re for earth fill dms, po :Yl5• 
. . ·". 

E. . WasbiDgton Co.. UP.f'ER CRm'clCEOUS, DAKOrA ss. Sec ll, T ;5 S, R 4 E" Ana.lyst ~ 
R. RUDMls. Kans GS B 70, pt 4, p. 74-. . 

se.ua.etone, caJ.ci.te' c~m.t. Sol in HCl, ;4.28% .. 
Poseible uee: Concrete eggegi£te11 p .. 9:h 

-Y Detemin«l by dii'f'ereuce:, {s:i.c text) p. 2;io 

A B C D E 
Si~ 62.57 46.'6 47.,95 44.n9l 62.56 / 
Al~s l.06 4.80 6 .. 5:5 / 16.07 2.12 !: 
FeaOs 0.90 ,.17 !!-.I 2 .. 6o ! 2.14 J..49 · 
MgO 0.20 0.45 0~62 lo77 0.12 
CaO 20.39 23.b..5 22 .. 1, lln26 16.71 
Eaa() ) 

K'° )2.95 
TiO~ 0,2l O .. Ol. 
PA • 0.56 m.l 
HaOc- 5)~ 
SOs o.oo Oe26 o.oo 
Bl.804 o .. oo o .. oo 
s nil mi 

l0~8o=./ lg.mt LoBs 1,099 19.05 'E,/ 16~87 ~/ 14.17 

Total 99.;52 97~82 "1030 95.57 97.77 
Class 63,2,'1 46910~'9 4a·..,u,,, !~5,24,24 6,,5,,0 
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\ . 

G~upD:, 90-
( S102 <.7"'; Si02 > q~iw:.tel& > (R2'-)3"11H20); S:1 .. 02 + (R20s•nE20) + C@.rbon.t',tes < 90%] 

. Pu Smi•tb Co. UPPER CR!rP.ACEOOS., NIOBRRRA ·:rm, FORT ~YS ls mem. SW 1/4 eec ~, 
T 4 S., l1 15 W, Cedar qm,ny., AumJ.yst., R. Rtmnels. Lab tfSro.•2--la. Ramnals; R. 

1r ., 
~ Dubiw.s~ I. Mo, 19.49, Katnu GS B 82, pt 1, p. 8, 9., 2;}. , 

SiO:a 
Al;aOs 
Fer:Os 
MgO 
Cs.O 
PaOs 
s 

Pe.n:w.J.. e.nruya:ts. · 
Ccimpoaite ~~e 2 tt, f:rom be..se. InaoJ.tmle residue 72,.!1.5i., p. l;;n 

A 
56.0l 

:5.66 
1~r;o !.I 
2 .. 1, 

16.10 · 
'tr 

Igm.t Losa: 
nil 

1;.29 ~/ 

9,.29 
56,6.,26 

!I Includee T:1.0:? · 
~/ Betn-en 11~00 m3d lOO()OC 

\ 



' 

A~ Lincoln Co. UP1-'1m CR:~ACEOUS , DAfrol'A se . ~ 1/4 eee '2 11 T 10 S 1 R 6 W. 
AnaJ.ysts, R. T".!lcmpson an6. Rv RunI!eJ..s. Lab ://:L.,_,30.,,4. Plummer, No:i:'l!latl end Roma.ry, Jo F ~, 
1947, K$:a.s GS B 67 si p. 62, 61~, 65. " , 

Kin.olin9 w.i~i e.l' conehoidal ~ t u.re. o.6 f"~ thii:k. Cerru!lic ·t;esta., p. 65. 
Posaibll! uae: nr:r mined with tmt!.erlying 01· overlying f'ire .. el&,y beds, the 

que.l.it;v of the f'ir@-clsy would be- increil.sed cc.mside:rably.0 , p. 64. 

B. Lincoln Ca . l.JPPER CBErACEOUS., D.A.IroTA s~ !/. Sec ;2, T 10 S, R 6 W. Ana.J.yst , 
:Et O Thompson O L~ll :/i~Lo 50-4' see n lAfJ O Ji&treti; I J O ~l O ; t:md. Schoewe, w O H ~ , 1942; Kana 
GS B 41» pt 3, P~ 101., 102e 

H:igh-sl.um1.r~. tJ.la,y 6 Mi.ner61.l cai!l".PC)Bi M.on mm ·tonnage ast.imate, p. 101, · l.02. 
Possible use : ITo.d.uct,:ton of eJ.um:l.!lf¾.6 p . 99. · 

C. ~ Co. St:re.:tigrepbic poai ~io.n not s1.v~12.. T 14 S, R 15 E 11 ·tow of 
Carbandale. Sawdo~ , W .. H., 1896, Kwls A.cad Sci Tl"&aS, v ,, p. 99. 

Fire .. cla.y. Above coal bed.. 

1,/ K&.us GS B 67, P • 2.:1.:;. 

A B C 
S102 4508:, 45.6o 27050 
At20s 3'T $75 :,9.50 39050 
Fe20s 0.05 0.67 
FeO 18005 ':./ 
Ng() 0.80 0.18 !"1 
CaO 0.58 0.16 1.61 ! 
Na20 ) 
K:aO )1.20 
TiOa , Oo;l~ 

8.50 }!./ u,20 ... 
SOs 2.66 !I 
!pit Loss l 3o1i•l 14.oo 
Orgw.c 2 .. 00 

Total. 99.96 99.9, 100.00 
Cl~es !s-6 50 ·5 , ,. 46~5~·,0 28,68,o 

!/ Cal.cw.at~ from rep01·t~d ~04 §rul/ or Ctl!SO-€. 
"9../ At lOOCC · 



F Group f Carboo&~ea < 75-'fo .• Ca:r~?".o.a.tes· > Si02; . C.:!rl>~atea > ( R20s • nH;raO) ] 
Ka.mas . 

AP , !Qurbo~ C:o~ PENNS;tLVAUIAN, FORT sco-r-r J.v.. . C!ement '!-1'01~Jm N of .,.11®11 o:r. Fort 
Scot·to Analy;it; :&., ~rtw. Hati0Ftl.l; EX:Ull.ro..S; ,~C,198, Kans GS Alm. B for J.8971 :p. 67., 

From l1e.:se of s-"~a.tum, t\ppr,,x !.1. f't thick. 
Un: Cement rock .. . ' 

Bo Bowrbon Coo PENNBILV.1.l\Irrfil{, FOM B(J,J!"T ls., I Cement workm N of ts0w 1 of Fort 
Scotto Awuyiat; E o ~two Irumto 

Fx-cm top of 12i,tn.tum1 6!.!~ 4 ft ~;h;i.cko 
uaei c~~ rook .. 

Co Bourbcm Coo PENNS1LVANIAN, FOfff: SCffl ls. Im: of town of '.tort Si!otto .A.umlytlllia 
E • Bartow O Idooa,. 

Fram b~ af atratum.o 
Use: Cement rock .. 

D. Chffok-ae Co. MISSISSIPPIAf. t· !JJ\RSAW ls err KE:OKlJK le ( ?) • T 32 S, R · 25 E, 
tow of G:!J.ena.. Anmlyst, J. Rchel."'i;P.11,:::1. tw, f355.. Wirwlow, ATthur:> 1894, Mo GS, v 7, 

· pt 2, p .. 731., 'lla1rorth, Eraausii, et 9.l.; l9()lc., Ksms @f.1 v 8, p .. 79. 
Cherty l:J.ii~&·tone • . 

E.. Ellis Coo UPPER Clml'A~;oous, l\l:Cae&\RA flu, !?'"ORT BAYS ls IU • See 2:7, T ll S, 
R 18 W. Anal.yii'1·t,p Ro Runnels., L!i.b #E1~:;..1a. ~~lf',, R. Te~ ar-..d DubinIDr I~ Mo 11 19!>99 
F'..an.m GB B 82., pt 1 1 Po 8, 9., ~':t?.. 

Jh'Gla lower p1:wt of ::1:,~lf.l&l. bed. Insoluble reaidue, 32ol%i p .. 12. 

F.. :&wli.lton Coo UPFT1ri C1.fflrl\CEOUB, NJ.OBPJ\RA fu, Feftr ID\lS la memo Sec 25J) 
T 22 Sp R a~, w.. bUIW.ystp s1. Rmmels.. Lab #Ha.-1 ... 1e... Iiem. 

B.luish p,y11 p .. ;)!i~ F"COl'!I lower ~t of bas&l bed. Outcrops fem- :m ~umber. 
Izwo.1.uble residue, 28.?f!.'µ 11 p. 12. 

Alils.lyii•is of cr,1!'.l'Ser pm:tion of insoluble r®l!lridue: SiOa, 85.,92:; Al~.'!}, 5.09z 
i'e20s, Oo62; l~, Oe~~-;1 C&O, O.;ID; l~~, 3Vf9; KaO, 0~9}; T:i.02,. 2 .. 791 1¢~ losm (14()0 
to 1000°c) Oo'(f?; tou,1/) 100):,8. !ifa~ 6~temin.~ by ditterenc:e (siu "Gext) P• ~.:>o . 
1-.,., tr and Mn, 1;r9 ir,:,~r.:trograp'aic analysia, p. 17 .. 

IA B 0 D 
S:!.C~ ~.07 18.45 24.25 l~7 M95 
Al20s !L99 8041 2,.28 ) 
Fen03 w , !?() 2ol1' y 5.ol1- J0.62 

; h ~ 
Mg() ., 28 . .,, 

2.lt? s / 7.,59 Y. ·0.22 ~ rl.o !/ 
CaO ,')J.70 ~ ;6 .. 76 ! 28.64 Y 28.54 3 

Pa(}~ 
H.2'!) ... 

~o~44 ~Oo6' Ba(>+ 
S · 
I¢t u.outi 

Total 72.44 6So4J. 68 .. 4-, ''({ .. :,, 
m.ur, 32,9,58 18,111170 alt.,8,67 48,l,51 
Ca zY41; m!lg ca.1., 100,g e&J.c cal.c dol cru.ci te 

f~ r.](u,cn.il~ted f:ram n~orted M&(:03 or Ce.CO$ 
,i , !nC"J.:ua.effl TiOa 
.t-/ ll~ to 1()00'/)C 

95 

E F 
18.76 / 

5.,32 ! 
20.1H _ / 
6.5"( ! 

4.18 2.05 
0.29 lol6 

59.02 . ,S.93 
ml nil 

nil 
;oo~ :.I 

~il 
31 .. 85 Y 

98.52 100074 
1.9,12365 a->,ll,61 
ceucite cal.cit.a 



· F Group 

A. Jewell Con lW.PER CHE'J::'ACEOUS, NIO~ f'm, FORr BAYS 11:1 fr.9l1h 1®1 1/~\ seio 9, 
T 2 S, R 7 W. P..1wJ.,yat ~ R ~ Runnels . Lab 'l1J\;r-2•,l&.. Runnals, R. T ,, , and. Dubins ,11 1. o M. , 
1949, K&t',e GS B 823 pt 1, p .. 8, 9, 22. 

Fram lover :p?J .. 1:'t of' l:in~al b@d. :uo.scluble :r~eidue, 29v3:~; p. 12~ 
Anuyeia of e,,srser.- po.l"tion of i~J\!Oluble :t~asidue: Si(),,:?:, a1· .68; Al2 0~1; 4~o6; 

Fe~s, l.16i M~;O, 0.39.; C&01 0.,0; NaaO, 2.00,; Ka:O, 2.7:,; Ti~, 1.02; Ignit loss 
(1tioo to 1000°c) <) .,. 6o; tot!Ell. 1 1.00.00.. Na~ detex1:ninoo by d.it'feir-Em.ce, p ., 23. P, tr 
llmd Mn, tr_,,, spect1:•cigraphj.c m1.al;y~~1s, p. 11·. 

B.. Jewell (!o~ U:l?PER CHETACEOL"B, NIOBRARA fut, 1fOOT HAYS ls ~. Sec 27, T 4 S, 
R 8W. Analys·t, JiL RuMels. I~.b#~-3~le.. Idem. 

Insolu,bl® res:t<1tws, 38~«.);5%, p. 12. 

C. Lyon Co. PFA11JB!LVANIAN, Dover lz~ . NW 1/b.- SW ' 1/b✓ se-c 25, T 16 S, R 12 E:. 
0°Cow:wr., n:. G .. , E~t &J.~ 195?;, ~s 00 v 12., P• 25~ 

Composite c,i' entu·,, b®l, l • 5 ft • 

D. Rooks Cou UPPER CRt'T.Af.:.~OOS, NIOBRARA :rm, FOOT HAYS la m.em. See 26., T 10 S, 
R 17 W. Aualyet, U .. Rvmlel.a.. L®.b #Ro .. ;j0 la.. Kruis GiS B 82:, ];at 1, p. 8, 92 22 .. 

From tirst :t:'t ab-.:nre ml'.derly:tng Codell ss in 56 f't aect:l<m. of' cMlk, po 25, }5. 
· Insollllble :reeidmg 2;.57~t. 

E. Wrul~G;· Co.. ff.J:iXENE, OOM..LALA rm. SW l/l'r sec 19., T 12 s, R 41 w.. ~yat, 
R. ThampaOllo L~b #lmtio Ki.nmey, E .. :O • ., l9b.-2, !Cg\n$ 00 B 41, ~ 10, P• :551, '5€L 

, il~lt aru,-oontonite, }?.J..e greooish lsh:1:te.. Immerid.on, g®lrn.tion., blee.chiug, 
tmd. other tes·t~, po ~;J.1 ... '74 G ' 

F,. Wru.li!-ce Coo PLIOOEmi, Ofl.~t.A fm.. SE 1/lJ.. sec 2, •r :t:~ S, R li,2 W, d1"S.l11/4 m:t 
S of Roy (Jo Jo.~on r~!:t.o Ju.m:J.yat, R .. 1:r.honipacm. !sab :/J:14. Idtmlo 

Alkali sub,,,:~entonite, :P.-,,~e greenisr.i whitre~ 5 ft e.e.mpli~; overburde:a, 2 fi, ., 
Immet•eion, &"e.latton, bl®aooihg, ell.d. other ~ta, :Ps ;64 .. ,rlt-. 

SiOa 
Al2'0s 
FeaOs 
I~ 
C&.0 
Ti~ 
P!iO:s 
Ha:0-
SOs 
s 
Igm.t Loss · 

To+.:eJ. 
Clua 
Ca:Mg 

A 
18.81.~ 

~6.1~8 !,/ 

Z!.iJ. 

97.86 
19,8,6<) 
~cita 

nil 

C 
;}6.62 / 
5.67 !! 
1.86 
0~92 

29 .. 39 

0.1:, 

nil 

lOJ. .5,0 98 &4; 97 e84 
25.11llp6o -;7 , 9,50 . l'T .,8., 7l 
~elcite ~&J.cite c~lcite 

E 
11.68 
I 1.~.11 
0.99 
o.8; 

,a.12 
0.02 

0.85 
2.6o 

36.84 2;/ 

F 
3;5al.4 
10.,94 
lo54 
O~TI 

2lo05 
o.04 

96.10 93.55 
12,12,70 3;;20,39 
calcite calcite 

;/, Includes Mm> wllii TiOa · · 
!/ 90000., loss on :.lgni t l~sa hygroscopic water 

96 



G:roup F, 90 .. 
a~'hoit~.-t~i;; > s102.; ca::iri;x."'l!-~.i:;<&s > Ot:.:o~. ~o) ., 

_ , Ce;;,rbcmf&tes < 9(fp] 

A6 SwJ.im Coo :i:k~a~ s1.w.face depostt. T l!~ -;S9 l~ 3 W:> ·oow:i of SmJ.iJ1a~ Aml.yst; ~ 
E O l2~~~l.iu.. G..;i.;a~l@y ~ G. 'P. 0 1 ,si,nd Bmile;ir:, 1;: e li. s ~ ;; ' 1899, th1:.tv t'JS of 'I,{ans, 'ii" 5, pd 152 0 

·. P~ti&l imm.l;;nais uil1.cat{:1s •~·J1i ~Jpsuia~ . · _ 

. ». 
fuat\lyat~ a 

lJ) 91, P• 

. ·G;yp~j:t@ .. 

Sm<11lEll!.• Ce, • 
R., liur.}nels,, 
21.l' ~-16 
j~.9,lytid.s ,'lhot'V'S :?. .. ('ff,, @l.~li$;i:6- ~Ufl 5tsgge~t.s ~ome f ~16.~!,,s;u' .. 
Shal~. :u f.,'; r:i~~led. ,, ~l~t:Lio.g M~u.lts, p .. "${. 

Co W&llt1ce Co., , H~IO.:!ENE.!i OC½ALI.,.ALA f'r.1., , Si1Y 1/4 aec 19, T 12 S, R -~l W. .~ygit,, 
n,, ii~~~cm o L~b 1'{, 1a~ • iitt.irm@;;r :i E o D ~ JJ Kim..:s as E, lr.1, pt 10, p,, · 35'7 ;:.• 358 Q 

/, , lPal,l"''t:iar,1 a.11.~yn.:ts l'S>'tJgg@Stii\51, W,98ti!.Uo . , 

Cliey-a &I,i'l~~te,b; ~t-..:t i;e, high. in ~ei ui:a C:&i,!r'box-wtG®1,. Gffl~ aam.1,_it~. I!ill'..Jl.el"Sian., 
geL~tioo: bla,,Jbin1J tm..:t. oth~• tt.?st..fl!:i, po _;64 ... 37Ji. 

-· ; 

A :!J 1; C 
SiOm ~-"'';} . 

3!1> o01;r 21 ... 9, 
Al~O~ ). 9.,~ 8,,~.2 
F'e~Os ).q. "J,J. 

,!?-of)9 l .. ~ -
t~~) ~ 0~ el 4 46 lm63 . :)1>1 1/P '1/J~, l_., ., 
{!~O 18 "72, C , lr~!ot)!} 2;.00 0 5 ' .. , .. ii' 

f.~e.tO 1· o.;G 
-K~) )~.,68 
T.iO.~ 0 .. 94 o .. o!i-

-'.P2~) 
!!i 

O~lt3 
i:Xa,:O"' 

~0 .. 22 s.l 
;!1 .. $'-0 

503 ·ti" 2 ~ ,, 
Igitit :toris 11)" r,•,1;_ 26 ""9 #3./ &,:.A. 0:;_)0 01 -

Tot.J.il 82~43 100<.oa 91008 
Cle-,s:;1 34,5,~ '5,,l8~31· 223199 ¼.S 
f.Jfil.iM~ ~~c: do,1. do].fEE"iait',® oog Ct'!lC 

!I .At l05oC 
'!-!,II I.nc.:lu.tla0 imoluhlr?- t,,eai,d.uie 
!/ Cw.cw.t1-ted f'l•Ciffi :s.~~,.~~. lilX!OOs, Ctl'.COs, &.nii/w CmB04 
d .~:t ~t;, lO..~$ °'1":i\ i~i tfi.®. r>llim..s h,yg.oocopie E!aO 

91 

,' 



G Group., Carbone.tea from 7':ffa 'to 90"/o 
Kansas · 

A. Allen Co. PEl'mSYLVA..-r.r.utl!, IOLA J.s., RAYTOWN mem. 'J:/ T 24 S, R 18 E 11 -l,oiffl of 
:.tole. • . Anslyat, 2... Bailey, c:ollector, · 6.. Williston. He:worth, 'Er-9.smua, 1898, Kanz 
GS Arm :o for 1897., p. 78 .. De:y, w. c.# 1895, uses 16th Ann Rept for 1894-95, pt 4, 

· P• 505° . 
Limmstone. Io.1.a Marble Co. Physic-.al proper.~ies. Bulk density, 2. 68. 
Use: Building S-'Gone. S~Stf.id U0®~ t1eM(.-lllt m.atertal.., H&1.worth., Era,..simw, 

1903, Iw..us GS Ann :8 fo;:, 1902, P• 53. 

B. Bourbon Co.. FJfilfflSYLVANIAN., FOitr SCor.t' la. T 25 Sl> R 25 E, qu..oo."ries in SE 
part of town of Fcnvt Scott. An.."'tl.yst., Eo Be.:rtov. Kans GS AD.n B fo? 1897, P• 67 ~ 

From bottom of. str@:l.um.. · 
Use: Cement 1-ock. 

C • Bourbon Co. PE1fflSU. VAN'..tAN., FORr SCOl1T ls. 1r 25 S., R 25 E, que.rA1.ea in SE ✓ 
part of' tcnm of Fort Scot·t. Analyst 11 E. Bart.0"''17'. Idem. 

F'.t'Ci11 mirldl.e of sti.,.l:};'~um. 
Use: Cement rock •. 

' . 

D. :eow.·bon Co . PE'.i"mSYL VA.NIAN, FCR.1: $COIT ls O T 25 s :> R :25 E, qum.Tiea in SE . 
part of town ot. Fart Scott. AMJ.yst, E. B.er-tmr. Idem* 

F-rom top of atmtum. 
Uae; Cement xock, p. 66. 

E. Bourbon Coo PENNSYL VAN!Al!J, FCRr SCOl'T le. T 25 $, R 25 E, 'tOtm of Fort 
Scot-t. Analyst, E. Bartol,10 !demo 

Use: Cament rock. 

F. Bourbon Coo P.ENNSlLVANIAN, FOR.r SCOi:T ls. T. 25 S, R 25 E, tCMi of Fort 
Scott ~ P.ne.l.yst., E. Ba,,rto-v,.. Idem. 

Usa: Ilest rock in area for cement rock. 

G. Bourbon Coo PENNSlLVA:NIAN, Fom! SCOl'T ls. T 25 S, R 25 E, town of Fort 
Scott. !demi. 

Use: Cement rock. 

!/ T~ter ·_fl-om Kans 086 7 /16/5} 

A B C D E F G 
SiOa 2 .. 75 ~/ 1;.'4 16 .. 64 18.75 11.oe 1; .. 84- ·c/ 15.21. -
Alz{)s ) 1.51 3.09 2.15 1.77 2.~.7 4.56 
Fe2;0f./ )5.9J. 6.57 4.43 2.,2 1.69 · 1.68 
M&O- 10.00 5.84 1 .. 08 1.59 1.56 5.09 
cao !I 50.99 ,i.o4 ;5.32 41.!~;} 4-5.57 43.64 '6055 
BaO- ) ) ~o.,r li2o+ )0.29 ,o.26 
SOs 0.14 

\ 

Tot& 59.79 62.75 65.58 66.10 61.70 6:,.19 61.'9 
Clas.~ 3,7,88 13,8,76 17,8,75 19,5,76 ll,4,84 14,5,Sl 15,6.,76 
Ca:Mg osl.cite calc dol. magcal..c calcite calcite cw.cite mag calc 

-~ CaJ.eula.ted from reported M&COs or CeCOs 
E, Re:portGd as insoluble residue 
if Inclm.aa i.naol1.\ble r.esidue 

r ;;1 



romsas 

Ao Bo'lli'bcm Co. PEmNSlLVANIAl1, FORT SCorJ: ls. T 25 S, R 25 E, cement ll"'Orks 
N of tmm. of Fox/4; Sc<>·l.to AD.6'.l.yet, E. ~w. Haworth, :mraramus, 1898, K~.ns GB Aim 
B tor 1897, po 67. ' 

FA"om micicll.e of str&tum. 
Use: Cement rock . 

I 

B. Bourbon Co. PEifflSYLVANIAN, FORT SOOTT ls. T 25 S, R 25 E, NE of tmm of 
Fort Sccn;t • Ana.J.yst, E. B9.rtow. Idem. 

From middle of stratuuo 
Use: Cemi.:mt rocko 

C. .Bourbon Co O PENNB!LVABIAN, FORT . scarr ls. ' T 25 s, R 25 E, NE of. twn ot 
For·t Scott., Amlyst, E. Ba.'rt.ow. Idem~ 

From top of stratum. 
Use: Cement rock. 

D. BX'wn Co.. PEHNSYLVAEIAR, WABAUNSEE gl'oup .. !f T 4. S, R 17 E, ~m of Bo:rton. 
Analyst, E. Beiley, co.Uecto.T, S .. Wil.liston. Idem, P• 79. Day, W. C .. , 1895, USGS 16th 
Jum Rept for 1894 ... 95, pt 4, p. 505., · 

Limestone a hey Bros (!U&r'.A"Y.. Pbys:lcal propa"ties. Bulk density, 2 ... 6:;. 
Uae: Bm.lcling stone. 

E,, Chv..me Co. PEmmlLVAWIAW, FORft~ ls., Long Creek mam.. NW l/4 SE 1/!1- ~c 24, 
T 21 S, R 9 E. 0°Conn.or, Ho G., 0'G el, 1951, Kus GS v ll, pt; 2, 1?• 17 a 

Comp09ite of lower 9.75 ft. 
Possible usesz .Agn.culti:rsl ls, 1.-•iprap, p. 19. 

!/ Letter from Kans GS, 7 /l6/1i5 

A B C D E 
SiOa 16.27 u.75 15.48 u.s;!/ 13.69 
AlaOs 2.91 2.06 2.71 ) 1.53 
FeaOs 3.87 / 4 .. 59 / 2.98 I )5 .. 5:, 0$38 
MgO 5.26 ~, 12.72 y 8.27 t . 0.75 !~ 4.22 
eao :,6.:,8 .! 29.78 a 35o7;S a 45.89 ! 41~66 
TiO:l 0.2, 
PA o.o6 
HaO- ) ) 
BaO+ )o.,:, )Oo:;l 

SOs 0.05 
so4 +s 0 .. 12 
Ignit Loss ';/( .. 20 

Total 64.69 61.23 6;,.48 64.o; 99.09 
Class 16,8,74 12,1,ao 15,6,78 12,7/18 14.,2,82 
Ca:Mg mJi+1 cale cel.c dol eel.a dol. ealcite mf'.JS ceJ.c 

!./ Calculatetl from reported MgCOs or Ce.Cos 
'!!.,/ Reported as insoluble nsidue . 



G Group 

A. Chase Co. ~; Greno.la ls, ImVA mem. SW 1/4 NW 1/4 eiee 23,, T 19 s., 
R 8 E. 0°Cormcrr., Ho G~, 1951, K°mW> GS v ll., pt 2, po 17 o 

Composite of middle par·~ of New ls, }08 ft 1ihick. 
Uses: Agricul turel. l ·B ~ . road metal~- . cro..shed atone 0 

Possible uses: Bw.ld:tng stone, ripra.p, p~ 19 . 

B. Chase Co. ~, Beattie ls, COI'TONW'OOO, mam. 1,/ T 19 S, R 8 E: ·tow of 
Cottonwood Falls.. !mal.yaii., · E;. Bailey, ac-J.leetor, S. Williston. Hawol"th , . E:raamu.s, 
1898, IDms GS Alm B for 1897., Po 780 Day, W .. Co, 1895.:i USOO 16th h:m Rept for 1894-.. 95, 
pt 4, Po 5040 

Foram.inU'oral ls, light buff .. Sl('ay, evei.!. texture.cl. Qusrrl.eti oYRettig®l" Broso 
Physiaal properties. Bw.k density., 2 .. 59. 

Uaei Building stone. 

C. Chase Co. PERM!k1' JI Nolem,s l.s JI Krider . mem. NW l /4 NE 1/4 see 3:, T 22 S;; 
R 6 Eo ·if.ans GS v ll,, pt 2 1 P• 17. 

Spot ~.mple u upper part of bed O .8 ft, thick. _ 

D.. Cbase Co. PERMIAN, Nolana le, BERUCJ.OON mem. NW l/Js.. NE 1/4 sec 31 T 22 S:, 
R 6 E. Idem. , · 

Composite of 4 spot asmples. . 
Uaes: R«:m(l' metal., crwahed s-1.one • . Possible uses~ -~leultm·e.l' ls, ri~a.p, 

. . l/ 
Eo Clay Coo PEBMIM., Nol.a:ns ls, !IER!NG:OON mem. - T 8 S, R :;, E,. to'il'm of Cl.ley' 

Cen-taY.- o Anel.lr&t , . B. ; B3.il.ey ~ eollectoT P S ... · Williston.. KaD.s GS Arm B for 1897, 
p . TI . USGS 16th //11m Rept for 1894 .. 95,· pt 4, P• 504. 

Avenge tram 3 b1ocks. Phys:teeJ. properties. · Bulk density, 2."g':$., 
Uae: Building stcme. · 

! / Lett~r from 1te.ns GS, 7 /1.6/53 

A · B C D E 
Si~ 6.05 8.,57 ~/ 10.27 13.35 9.50 'E,/ 
Al.a()s 2.,i !I ) 1.62 1.71 \ 

Fe20s 0.21. ):,.62 1.32 1.37 )6)~ 
Mt-0 0.75 o.84 :.I 18.72 1a.s, ll .82 !::..~ 
CaO 50.04 1,t..7 .46 2.I 26~68 25.50 33.,64 =. 
TiOa 0.77 0.55 
P~s 0.09 0.09 0.17 
SOs 0.22 0.90 tr tr 
Is;nit Loei ,1004 4o.~.9 ;8 .9, 

Total 96.71 61 . 59 990.96 100 .. 41 61 . 36 
Clase 6,3,8;}. 9,5,85 101'4.,83 13,lt.,80 10,a,ao 
Ca:~ calcite calc;lte dolomite dolomite calc dol 

!/. Includee TiOa . 
"E,/ Reported as irasoluble residue 
:/ Cal.c~atea. from reportd MsCOs or Cs.Cos 



/ 

Ao C:rcwley Coo PERMIAN, ~ston ls, FORr RILEY fflemo !,/ T ~ s, R 4 E, ·town 
of A.1C'kansas City. .tw&t;ttrt, E. B&:tley., collecto:rl) s. Williston. Im.~rorth., Eraenuf!l, 
1898, lC&ns GS 1win 13 fo,:' 1897 .11 P• 77. Day, W. c • ., 1895, USGS 16·i;n Am1 Rept fOT 189li-.,..95, 
pt 4, Po 5()b... , 

L:i.meatc.me O F:tne grained, hO?iOgeneouG O Plly31cal ~GiefJ. 1'ulk density 1 

2.65. 

B Doup;l.am Coo PEffiYLVANI.Am, ORE.AD ls, probe,bly upr..,er ~ of FLA~wrB 
anm. YT 12 s, R 20 E» tmm. of Le.wence. &leJ.yst, E. kiley, collector, s. WiJ.list~ .. 
roms GS Ann B for 1891', p. 79. usas 16th Aim Rept fer 1891'~ .. 95, pt 4, p~ 505. 

Ltmatooe. Pn.,ysica1. propertiea.. Bw.k demity, 2.67. 
Use: Euilding stone • 

. C. Ellis Co. UPPER CRE'EACEOUS, mIONt!mA fm, FOFfJ! HAYS lG t00m. Sac J.3, T ll S, 
R 19 W. Amt.J.ya-,, :R .. Runn~ls. Lab lfBJ. .. ,2 .. l~a Rlumelei, B .. To; and Dubuw, I. M • ., 1949, 
K&M GS B 82, l't, .l, pv 8, 9., 22 .. 

Fram lefflV pm"t c'f basal bed. Insoluble 2:"eSidtva, 15 .. ~., P• 12. 
Feasible use: Whiting, p .. 320 

D.. Ellis Co.. OP'.P'Jm CREI'ACEOOS, NIOBBARA fm, FOO HAlS lm mm. Sea ll., T 1:5 s, 
R 20 W., Analyr;t, R. :P.mmels. I&b #El-l-la.. Ide. 

C!balk d.Qpoait ,, :rt -~hick. S&m:ple l l/2 ft from bam~ ct l('ffl'GS"t bedJ P• 250 
Petrogt"apilic 4W<'?,lysis, lh 14. Insoluble naidue, 17 d40%., po 1.2. 

Possible use& Whiting, p, '2~ 

E. Ellis Co.. UPPER CRm.A.CmUS1 I'?IOBRARA :rm, FORr BAYS ls mem~ Soc 11, T 1, .s, 
R 20 w. Analyst, llo RmmelGo 'Lab #EJ.-l.-.lb9 I4Eimlo ) 

Cbli-1.k del)(')sit }3 ft thick. Sample 4 f't from li.w2le of lowest bed9 p., 25., 
P&trogapbic uw.J.ysis, p. 14. Insoluble residue, l0.21.-%, p .. 12. 

Poesi'ble usei Whl.ting, p. ,2. 

!/ Latter tram Ke.no GS, 1/1(>/53 

SiOa 
Al:a()s 
FeaOs 
Mg{) 
Ca.O 
PA 
6 

, Ipi t Loss..ry 
Tat£1.1 62.47 60.29 
Clo.as 14,,,82 8,,,89 
ca,Mg mag calc calcite 

!/ ,1400 to l0OOoc . 
if. Reported e insalubl.e residue 
Y. Cslculate&l fnm N:!)l)l'ted N&COs m- C&COs 
4/ ID.eludes Ti02 · -

D 
9.02 
2.78 
2.82 
0.97 

47.,0 
tr 
tr 

36.82 

E 
6.59 
1.14 
1.77 
0.52 

49.84 
ti• 
tr 

39.78 

99 .,611, 
7,4,89 
ceJ.cite 



CJ Group 
Kansas 

A. Hamilton Co.. UPPER CRETACEOUS., GREEl'mORW .ls. T ·21i. S., R 40 W, ledge SE of 
tOWlll of Syracuse. An&llrGt, W. Wheeler. Dm .. ton, N .. B'.., 1920, USGS Folio 2l.2p P• 8. 
Wells, R. C., 19'7, USGS B 878, P• 53• 

Limestone. 
Possible Wllei Cement ~ten.al, USGS Folio 212, p. 8. 

B. Hemil:tcm Co. UPPER c.Rm'ACECIUS, NIOlm.ARA fm, FORr HAYS la mem. Sec 25, T 22 S , 
R 43 W. Analyst, R. Runnels. Lab #11.a .. 1-lb. Rmmels, R. T., and Dubin&, I. M • ., 1949, 
Kans GS B 82-, pt l, P• 8., 9a 22. 

From upper pa.rt of basal bfJCl.. Petrographic analysis, p. 14. InBolubJ.e res-
idue, ll.~, P• 12. 

Possible uses Whiting., p. ;2. 

C. Jackson Co. No stratigraphic position gj.ven. No locality give11. · Analyst, 
E. Bailey, collector, s. Williston. Haworth, Era.smw,, 1898; Kar.as GS Ann B for 1897, 
p. 79. D&y, W. C • , 1895 P UBGB 16th .Ann Rept fen~ 1891~·-95, pt 4, p. ,05. 

Limeatcne. Quarried by A. W. Charles. Physical prox;~rties. Bulk density, 
2.62. 

Usex Building atone. 

D. Jewell Co. UPPER CRETACEOUS, NIOBRARA fm., FORT HAYS la me. NW 1/4 SW 1/4 
sec 10, T 2 s, R 8 w, 8 mi m of town of Mmnk&to. Analyst, R. Runaels. Lab #J'tY .. 1-1. 
Kans 00 B 82, pt l, p. 8, 9, 22. 

Fran bua.l bed in ~ face ";;9 ft thick, p. :,3. 
Possible usez Whiting, p. 32. 

SiOa 
Al.~s 
Fe20s 
Mg() 
CaO 
PaOs 
SOs 
s 
Ignit Loss 35 .. 18 

Total 96.88 l00.45 61.41 
Claes 19,l,TI 6,4,87 u,,,86 
CasMg calcite calcite calcite 

!.// Reported aa insoluble residue 

D 
5.14 
2.14 1 
2.72 ~/ 
Oo32 

Ai9.36 
tr 

0.22 
,S.65 !,/ 

98.55 
5.,6,85 
calcite 

~ Includes TiQa 
:.1
1
· Calculated frail reported MBCOs or CaCOs 

! 1400 to lOOOCC 



• 

G Group 
~ 

p,. ... ;a: Leavenvorth Coo PENNS?LVAIUAN, OREAD ls., !/ .!.\nalyst, ;E!• Bailey, col.1.ector, 
S ~ Willimton. 

L:i.meBtone. Physical. proparties • 
Use: Builting staa.eo 

A. Probably PLATTSMoo.m men. Y Soldiers O HOiU, town of Wadmrorth. Ha.1,roi•tb, 
En.mmw, 1898, kns GS Am. B tor 1891., p. 79. Ds,,y, W ~ C. ;- 1895, USGS 16th Ann Repi. 
:f'or 1394 ... 95, pt 4, p. 505 • . 

Bulk density, 2.57. 

Bo T 9 S, R 2:; E, t0W21 of Ls.naag. Kans GS Ann B for 1897, p .. 77. USGS 16th 
Al1n Rept f'Gr l.894-95, pt 4 II p O 504 0 

' Bulk &.ms1.ty, 2o''{3. 
Possible t!Mi: C~nt. material, HaWOZ'th, ~nms., 190,, ~us 00 .Ann B for 

. 1902., P• ,, .. 

!/ Letter from Kens GS, 7 /l6/5?J 

Si02 !I 
A B 

17.,49 12.97 
Al.&.!Oe) 4 .. 09 :,.,06 
J'e~tt)g} 

1.46 0 .. 55 v~ .... . 
C&.0 r,/ ,S .. 69 43.95 
SO$ o.,r 2 .. .52 

Totw. 62.10 62.85 
Clasfl 17,5,72 1,,4,80 
Ca:14.g calcite aaJ.c1.,,e 

!/ Repor-ted as i.mlolub.1.e l"eSidue 
~/ Oal.culated train repol"ted. MsCOs or Ce.CO~i 

) 
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G Group 
Kansas 

A-F: ~af! C.o_. PENNSYLVANIAN. 0°Connor, H. G., et al., 1953, Kans GS v 12, 
P• 25° 

A. Silver Lake sh ( ?) • . NE l/4 NE 1/4 sec 30, T 19 S, R 13 E. 
Limestone o Free ls conglomerate filling charme..'1.. cut dmm into Wbi te Cloud 

sh. Compoaite ·or: 20 ft .. 
Possible uses: Agricultwral ls, roa4 metal. 

B. Wake.ruse. le .. SW 1/4 SEl/4 sec 9, T 19 S., R 12 E. 
Limestone. Composite of 5 ledges, 4-.3 f't tbicko 
Use: Concrete aggregate, p. 27. 

C. Rea.cling ls. SW 1/4 SE 1/4 sec 33, T 21 S, R 11 E. 
Limestone. Composite of bed 2. 75 ft thick. 
Use: Building stone. Possible use: .AgricultureJ. ls, p. 26. 

D. Reading ls. SE 1/4 SE 1/4 eec 12, T 17 S, _R 12 E. 
Limeetcme.· Composite of bed 2.8 f't thick. 
Use: Building. stone. Possible use: AgicultureJ. lm, p. 26. 

E. Gnmdbaven le . SW l/'4 SW l/1~ ae 15, T 17 S, R -2 E. 
Limestone. Composite of' l~..r bed 2 .6 ft tlrl.ck. 
Use: Concrete aggx·egate. Possib.le use: Agricultural. la, p. 26. · 

F. Brownville ls. NW 1/4 NW l/J,. se~ 21, T 16 S, R 12 E o 

Limestone. Couposite of bed ;;.o ft thick. 
_Uses: Building stone, road metal., p. 26 .. 

·A B C D E F 
Si02 / 6.06 5.:,2 4•o4Jt• 6055 9.56 6.19 
Al~s! 1.54 1.6o 1.56 1.4; 2.9; l.,S 
FeA 2.79 3.24 ,.44 1.,a :;.oa 1.8:, 
MgO 2.02 3.911- 2.74 0.93 2.0lf. 2.09 
Ce.O 47.76 45.26 47.55 49.45 44.;}6 47.65 

. P20s 0.19 o.oa 0.10 0.09 0.15 0.29 
SOs 0.20 0.16 0.1; o.47 0.01 Oo69 
Ignit Losa 39.56 40.22 40.53 39.48 37 .1~1 ~-19 

·Total · 100.12 99.82 100.~-9 99.76 99.54 99.31 
Class 6,5;87 5;6,87 4,6,88 7,4,88 10,8,81 6,4,87 
Ca:Mg mag c$lc mag e&lc mag ca.le eel.cite mag calc mag cill.c 

· !/ Includes MnO W'!d Ti02 

10 



G Group 

A., Lyon Coo FERMIAli, Beattie ls, corJX)NW'OOD memo SE 1/4 NW l/4 sec l'f, T 16 S, 
R ll Eo 0°Cozmor, Ro G~, et al, 1953, Kan.s GS -w 12., po 2;. ' 

Limestone o Composite of upper 5 ~ 3 ft of meino 
Uses: Building sta11e 11 eow:1.'et<i ~gate, ~d 1113tal o 

Posrd.ble UfH~: Agrieu.1:t'U';.'{'&t ls, P• 26. 
I 

B.. ~ Co. PERMIAN, GARRISON sh, CROUSE ls memo NE l/4 NW l/4 sec 15, T 16 S, 
R 10 E.. Idem. -

LimestOJJe. CCi!pOSite of uppei• bed 5.6 ft. thick. 
Useru Bl.ultiu.g stone, road metal.. l'Gssible use: . Agricultural lo, p. 26 .. . 

C. Lyon Oo. PERMI.A.m, Funston 1~.. NW l/4 NE 1/4 sec 18, T 16 S, R 10 E.. Idem. 
Limestone'.. Compostte o:t J.017-er 5.6 :f't al upper bed. 
Use: Building sto.lleo Possi'b.ta use: ~eul'tUTal ls, p. 26. 

, D. Marion Co. PF.atIAN, CBA.."lE giroup6 !/ T 19 s, R 4 E, tow o£ ~rion. Analyst, 
E. Buley, ca.\lector, s .. Willistm.10 R~w<»."tb., Er~smua, 1898, IDms GS Aun B f<'.11: 189'7, 
p • 17. 'Day, W. C • , 1895, lrSQS 16th i\.nu Rept tor l89lt-95, pt 4., p. 5()11. .. 

timsston0, dark gray; not hmnogen.eoue, occasional spot.a .. Produced by I. Kulm 
m.\d Coo Physie0l propar'desQ Bw.k density, 2~68. 

Use: Bulle.ling stone.. · 

E" Mm-eihall Co. PERMIAN, C!Afil~ 9'Qup, probably Wlmi'IELD ls o !/ T 2 S 1 R 9 E ., 
tom>. of Beattieo AiwJ.yat., E. Bailey:, colleetor, S. W1.lliatcno Kan$ GS Ami D for 
1897, P~ TI.. uses :t6tn Ann Rept foo.• 1894-95, pi', 1i, P• 504. . 

Limti>tone.. Average f'r(D 5 'blookm. ~ieal propert:teso Eulk density, 2o54<> 
Use: Euild.."l.ng stcme. 

!/'Letter fran Kans GS., 1i16/53 
I 

A B C D b/ E / 
Si02 9.70 / 14.09 ,.. 1 ... ( .. 90 / l:, .. 51 - l;5o89 !? 
Ala()s 0.97 ! 2.76 3' 1.1~9 ! )1 6 )4 
FeaOs Oo5l 1.0, O .. 'lO · ) " 5 ) .,29 
MsO 0.1, 1 .. 01 10 .. 86 ~ · o.48 .:

1
1 

CaO . 48.,0 43o"r.l. 49oll '4.53 !, 44.87 = 
PA 0.12 . 0~05 o.04 
sos . 0.:59 o .. 06 0.15 
!pit Loss 38 .. 70 36.li.7 '9.24 

I 

Total 99.42 99.18 98.6S 
/ 

Class 10,2187 14,5,80 8,,,88 
Ca:Mg weite caleite calait.e 

!I Includes MnO am Ti02 

60.55 65.92 
14,2,~ 14,5,79 
ce.'lc dol calcite 

~ Reported u iDaoluble residue 
s.,/ calculated f'l'<B reported M&OOs or CeOOs 
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Krmmas 

A~ Marshall Coo PEil'AIAN, CHASE group, probe.bly WINFIELD lso }j T 2 S, R 9 E, 
tow of ~·ttieo .Anal.yet; E. ~Q}Yt co.11ector, So WilliB1iiOllo <HQwrth.,, Erasmu.B, 
J.898, Kans OS Alm B tar l.897., po 78. De,y.,, Wo Co., 1895, USGS 16th Alm _Rept for l894a95, 
pt 4, po 5()1~. . -
. Limestoneo Aven,se from 5 blockso Physical properties. Jlulk density, 2.61.o 

Uset Building stone .. 

' 1' 
Bo ~~ Coo PlfflMI.AN, CHASE group, probably W"'lNFIELD ls .. :I T 2 S, R ~ E.,, 

town of Beat.tie o Analyst, E. Bailey, collecte?', So Williston.. Kmw GS Ann B for 
1897, p. 78. tso8 l.oth Awl Rept for 1894 ... 95, p', 4, po 5()4. -

Limaatcme. Aversge f'rmn 4 block$3~ · Pby3ic4!J. properties. Bulk deuity, 2 .. 62 .. 
Uses Bw..lclin.g stone o 

e O Montgomery Co. PlffllVSYLVAWIAN~ LANSING group. y T 32 s, R 16 E, town of 
Indepmdew:e. ~, E~ ~ey., cellector, S,. Williston. Kans GS Ami B for 1897, 
po 790 USGS l.oth Ami Rept for 1894 .. 95., pt 4, po 505. 

Limest a Pbyzical propert;i.ea. Bulk density, 2. 72. 
Use: B!:d.lding stone o 

Do 1~ Co. ~, Beattie 13, C~ffilOOD memllT 2 s, R 1Jt. E, town of 
Sabethao Anal.yst, E. Ba.Uey, collector, S. Williston .. Kans GS Arm» for 1897, Po 790 
usas 16th Arm Rept tor 189'J ... 95, pt 4, p. 505 .. 

Limestcme. Physical ~:tias6 lmlk clensity, 2~59· 
Use & Building atone o -

E. Osbome Co.. UPPER CRE!'.A.CEOUS, NIOBRARA fm., FORT BAt"S ls memo Sec :51.,:, T 9 S., 
R 12 W. Analyst, R. Rl.mnels o La.b //Ob.,. ,.._lb.. Rmmels, R" '? o, ano~ Du:bins, Io M., 1949, 
E'&WJ GS B 82, pt l, po 8, 9, 22. 

Fran upper pa.rt .al bas&t bed3 :tmlol.uble residue, 9.0~, po l2o 
Possible V.H: Whiting, P• :52. 

!/ Letter .tram Kus GS, 7 /16/5-; 

Si0:2 
Al~s 
Fe20s 
MgO 
cao 
PA 
BaO· 
sos 
s 
!pit Lo3a 

A 
s.75 !I 

) 
)2.,r 

lo~~ 
47.51 "iJ 
0.25 
0.78 

B 
14.01 !f 
) 
)l .. ;;4 
1.85 ~, 

44.99 ~/ 

1"' 

16:15 !/ 
~1.91 

o.86 !1 
4--~ .. 4o !, 

Total 61.00 62 .. 19 63.32 
Clue 9,;,88 11.:.,2,84 16,2.,Sl 
C~:Mg calcite mag ca.J.c ca..1.c3.te 

!/. Repm+.04 as 1Dsol.uble reisiclue 
. . "g./ Cel.culated trm. repcned M~Os or CaOOs 

c / IncJ.uwas TiOa 
!/ llt-0° to lOOOoc 

D 
u.97!/ 
) 
)3.59 
0.57 ~ 

45.9, !! 

·0.29 
0,55 

E 
1i .• 63 I 
2.:;2 ~ 
1.87 
0.25 

50.74 
tr 

nil 
1--.o • o6 !/ 

99.87 
5,6,86 
calcite 



IDm.sae 

A. Osborne Coo UPPER CRftACEOUS., N!o.BRAJIA fm, FORT HAYS 1s mem. Sec 19, 0011 
29, :50a T 10 S., R 15 W. Ar.wJ.yst, R. Rwmelso Rmm.els, Ro To, and Dubine, I. Mo, 
194-9, Kans GS ll 82, pt l, P• 8, 9,- 23~ . 

Fram l.ower pa.rt oi" bssal. bed., Ollterop not measured. because of local faults, 
p .. :,4. Insoluble nsidue., 14/f~, p. l.2. 

Possible use: l.l'biting, p .. '2• 

B. PM.Uips Ca. UPPE:R ClmrACEOUS, NIOBRARA&, FOR!' HAYS ls mem. SE l/4 SW l/4 
sec ;6, T 4 S, R 18 W.. Analyst, R. Rmmel.s o Lab f Ph0 l-l ~ Idem. 

Fram lom,r put of. basal bed. 
Usei Developmem; improbable bee&uee of small outcrops, distance fr«ll roa48, 

&aa. nea:rness of otmr ~ies, 

C. Rice Co.. P.EllMIAllJ, STOD CORRA.Ia dol. '1' 20 B, R 6 W. JfJlilatt, J. M., and 
Schoave9 W. R., 1942, Kana GS B 41, pt ,, p" lll. 

Conveniently situated for stripp:Lug opamticmso TOl11lBP estimate, P• lll. 
Possible uses Msgn sium, p,, )..10. · 

D. ~ Co. UPPER <lRi:?ACEOOS, NIOBRARA fm, probably SMOKY BILL men. !/ T 12 S, 
R 2, W, near tom cf Wakeeney. Az!elyrJt, F., Clarke.. USGS lab #2].2. Clarke, · 'l' .. W., 
1900, uses B 168, P• 263d C'l.&rm, F. w., 191;, usas :a 591, P• 234 .. 

Marl, ne.tbaredo !Arge aurfaee deposit. 

E. Trego Coo UP.PER CREACEOOS, BIOBRARA :!mi SMOKY B1.Lt mem~ !,/ ,00 .,.'° ,20 miles 
W or Ransu City, vithin 3 mi of the U-4:lon Pacific By. Jim.lyst, o. Patrick. Patrick, -
G. Eo, 1875, KaDS Aca4 Sci Trans v 4, p. 14., Elias, ?l.axim, Ko, 1931, mms GS B 18, 
po 380 · 

Lm,.,-er half of Smolw Rill mem., poorest. specimen at chtt.lk in s.na o Light 
yell.anshtmge. 

!/ Letter f:rcm KanB as, 1/16/5-, 

A 
8i0a 6055 
Ala()s 2.29 I 
Ffl20s 2.94 ! 
FeO 
If&<) 0.12 
cao 48.1, 
PA DU 
Ba()-
BaOt-
COa 
s ml 
Ipi't Loos 37 .6:; '!.I 
Total 97.66 
Clue 7,7,8} 
Ca:Mg calcite 

!/ Inclwles TiOa 

B C 
11~.~ !) 4 026 

3.48 5.~ 
2.37 0.98 

o.26 16.;;, 
4,.97 29.66 
ml 

lllil 
'5~15~ ~-l.02 

99.50 91.59 
14,7,77 4,8,84 
calcite cal.c dal 

)./_ 1400 to 1000oc 
':,./ Reported me insoluble residue 

D E 
14.06 llo40 !f 

) 
5.10 )0.,97 

1.15 !/ 
0.50 

47 .. 17 !f 4, .. o, 

) o.,s 
)1.71 ..... ,,.o, 

99.51· 61.87 
14,7,79 11,,,84 
cal.cite calcite 

!/ cal.eul.etea. trcu. repor'Gffii FeCOs 
!/ calcul~tsci from r,eporter-1 CaCOs 

107 

-J 



GGroup 

A,. Wabaunsee Ceo PERMIAN, Beattie ls, Co:rl'O!ffi'OCJD memc !f T 12 S, R l.O E, town 
o'£ Alm&. Ancilyst, E. Bailey, collector, S .. W istono He.worth, ~, 1898, IDms 
GS -A.ml B for 1897, Po 78 ,. Day, W .. C.; 1895, USGS l6tll,::Ann Rey, far 1894-95, pt 4-., 
P• ,0,o 

Limestone. Quan'ied by A~ Zechser. Physical _properties. Eutk den1Sity, 2.58. 
Un I Bu:llD.ing stane o • 

\ 

Bo Wa'bauuee Co. ~, Eeattie ls, CfflOmiOW ma~ !/ Do locali:'Gy gtven., 
~t, E. Bailey, collector, s. WW.istcm.. lCaDs GS !m.n B far 1897, P• 78 0 uses 
16th Awl Rept tor 1894-95, pt 4, p. 504 . 

Limestone. PbysiCtU ~ies. Bulk deneit;y, 2 .49. 
Use: Bpiltina; stone. 

Cc Wooc!son Co.. PEmmEV..IUWm., ORE@ l.s1 TORONTO am 02' B!'Alffl)N ls., STODR memo !/ 
T 25 s., n 15 E, tow. of Ye.WG acmter. Axl.eJ.yst, E. Bailey., collector, s. Willi ton. 
Ku..15 as Am1 B for 1897, p . 79. UBGS 16th Am Rept for 1894--95, pt 4, p. 505. 

l.imencme. Ph;f~ical pr~ties" Bulk d~ity, 2 .69 .. 
Uoe: Builting stone. 

Y Let~ from. Kus GS, 7/16/5-, 

SiOa ! / 
A D C 

9.12 10.'5( 6.ao 
Al.~) 0.10 2.49 2.6o , Fe~J 

o.60 1 .. 12 0.98 MaO-
eao~ 49.61.. 47 . ;6 49. :52 
SOs 0 .21. 

Total 60.03 61 .• :,4 59.91 
CJ.us 9,l,90 10, ,,86 1,,,89 
C&:Mg calcite cslcit e ce.lcite 

!.I Repori;ed u imalub.1.e ~idue 
"!/ Calculated frcm reported M&C<>s or c~ 
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H Group lcarbGnates from ~ tQ 1~] 

Kmlsao 

A...J>i Allen Co. l'Iffl.NStLVANIAI, IOU J.s):/ Analyst, E. llaileyJ uoµector., 
s. illistcn. ~, W. c., 1895., USG8 16th .Am Rept for 1894-95, pt 4. Be.worth, 
Ih-ll1£8JIIJ, 1898, Kans GS Aml B far 1897. 

Limestone. PhyBicsl. properties. · 
Uee: Building stone. 

l . 
A. RA1TOWN mem. =./ T 26 s, R 18 B, town of Humbcldt. USGS 16th ADD Rept for 

l89l1-95, pt 4, Po 5()5. Kans GS Ami B far 1897, p. 79. 
· Bulk 4ensit;y, 2.66. 

!I -
B, RArrGm mem. T 26 s, R 18 E, tc:M1 of Humboldt. USGS 16th Ami Rapt far 

1894-95, ·pt 4., P• ,05. Kans as Ann B for 1897, p. 79. 
, Bulk ciezmi ty, 2 .. 70. 

c. RA~ mem. Y No locality given. was 16th Am Rept for 1894 ... 95, pt 4, 
p .. 505.• Kana 06 Ann B for 1897, p .. 78. 

Bulk d~ity, 2.66. . . . 
Possible use: Cement material, Haworth, Erasmus, 190,, Kans GS Ann B 

fw 1902, p.. 53. 

Do T 26 8, R 18 E, town of Humboldt. t.SGS l6tb. Ann Rept tor 1894-95, pt 4, . 
p. 5()1,.. Kans OS Ann B tar 1897, p. TT. 

Possible usei Cement·mterial, Kans GS Ann B f'or 1902
1 

P• 5'• 

!/ Letter fl'Om I!mns GS:, 7/16/53 

Si02Y. 
A C D 

,.19 1.99 2.6:, lo53 
Al.ret>s) 1;07 1· .. 21 1;16 1~7' Fe,203~ 
Mg() ·b . o.48 o.,, 0.71!, 1.30 
Cao f/ 52.21 ,, .. ,, 52.72 52.73 sea o.ao 
Total 57.75 5"(.06 57.85 57.,i Ol s 4,1,94 2,2,96 3,2,9' 2,2,96 
CazMg caJ.c:te calcite calcite cal.cite 

~/ &ported as . iwiiol.ul>le l'CSidue . . 
y C&l.cmlatecl from reported MgC03 O.' Ce.cos 



,, I . , · 

Ao Andeireo:n Co., .PEDSYLVA.JllA.N 0 PLA'rl1s:BUEG 10 0 Spri~ Rill mno Gunett !!eek 
Co~~9 tcrtm cf Gai'n@tt., Anliffltfll@ Ro RwmellB BWi J,, Schl@:i.ch0r,, Emm:elso B.; 'l'o o 
19510 ~ti GS B 90e pt 50 Po 850 g7.. ' 

16 ft thicko Chemical axte.11'iliis alee ~ven of caleined baoe 0 Po 9lo 
Poil!dble UQEHH Lim0 0 metallurg1eal lm 0 Po 39~ 92~ 94() 1010 

:B,. Al!w.e?-$0». Co., PENliTS?LV.ANIA.N, PLATTSBURG lrlie Sp!'ing Bill i!Smo SW 1/4 ~oc 29!) 
T 20 So .R 2l Bl,, A~ystso Ro Rwmels and Jo Scbl@ich®~e !d.am 0 Po 85, 87., 

19 ft thick., · Che!i:lcal Malyeis also given of calcined b!!M3®e Po . 9lo 
Pomsibla Meai .Limee metalltu>gical lo 9 p., g9t 92, 940 101., 

Co . AndGrson Coo .PENNSYLVANIAN, STilTOB ls., · !/ T 20 S 0_ R 20 E 0 tam:i. of Gal'l!Ull'-to 

Aru!J.71t, Eo 13a:1l$;r; collector e S., Willil!ltono Day" W., C,., 1895, USGS 16th .A.Im. Rept 
~o~ 1894=950 pt 4, p., 5050 B:aw@r~hii El>ammua:, 1fs98 o E&l.ne GS Amt B fo:i." 1897 o p., 790 

L1meaton00 Ph,ymieal pr@psrti@go !u.1.k d@~2ity0 2o69o 
Ue®i !td.ldi~ at@XM.l 0 . 

Do Amei:rsoxi Co,. PEN::iSYLVANUlli,, STANTON le., T 20 Se R 20 :1£ 0 towi of Garnett ., 
Analy~to illo :0sJ.l@y; CJollectox->\'.,> So Will:1.etano Kans GS APl'i'l B fol" 1897o Po J9o USGS 
16th Ami R~pt for 1594=95 Q P o 5050 

timsston®., Physical p:!"opex>tie10 · Bulk density& 2., l-1-70 
TJge i lh1ilding etoneo 

E,, Amereon Coo PENNSY.tV.UIA.N 0 STANTON leo T 19 Se R 21 E~ town of Gl .. eele:," 
A»,,aJ.yirtti Eo:Baile;r; eollootox- 0 S., Williston,, ~<a GS Ann B fer i897P p., 770 USGS 
J.6th Ml!?. R®J;>t for 1894=95~ Po 504., 

Lime'1ltc:11e., Physieal pi>@pox•ti®$o Bu.lk dens1.ty G 2"59o 
. Us@i Bmildi~ 3ton@., 

~ett@r f~om ~9 GS0 7/16/53 

' Si02 
Al~s 
FeaOs 
J(90 
Ms() 
C!AO 
P20s 
H20= 
SOs 
s 
Igmt Loss 

A ;a 
Oo99 ,..J 0~6S 
Oo5g ~ Oo6ll- ~ 
o., 71 o.,ii9 

1.,19 0.,43 
53037 ~ 55.,06 

OoOl!- b 0,,02 °W 

0~04 0.,05 £/ 
43.,24 C 43000 ~ 

D 
0.,61 9:/ 

E 
J.~18 ~ 

~3.,09 

0~45. !/ 
5lc97 iJ 

lo5l ~ 
0 .. 15 ~ 

·54.,52 iJ 
1.,26 !J. 

5lo94 ~ 

Oo43 
0.,23 Oo43 . 

Total 100017 100036 58ol9 57022 57$47 
Class lt2D97 llll097 ·4el,94 le2e9S · lo4e91i 
Cs~Mg ~lei ta caleit0 calei te ca.lei te calcit® 
~ lnelilldtatGTi~ and i}.:fa10 '1hen pres~XAt g} RIJPC)l''ted as iusolti.'bl® E'@~idUIDo Repoi-t0d as 
21_ Rot.UW.ed off to tuo decimal placm~ . Si0.2, USGS :a 26o11 p .. 509 0 USGS B 296, P 0 57 
'iii 105° to 1000cc ~ Calculated fror§, r~orted M&COs o:r Ce.Cos 

110 
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R Group 

A. Barber Coo lio stratigraphic poe1t1on give11o lio locality g1veno ADa.178', 
Eo Baile7; collector, So W11111t0Do Da.v', o Co, 1895, USGS 16th Aun Rept for -189~ 
950 pt 4, Po 5050 Haworth, Erasma, 1898, Kano GS ADll :B for 1897 s Po 790 

Lillemtone. Averaae fro 6 blocks. Pb7elcal prop&rtie&o Bulk dcm.ait7, 2~62o 
Use: Boil di~ tone. , 

B. Brown Co. UPPER CRETACEOm, NIOBRARA fin, FOR? BAYS mem. SW 1/4 
NW 1/4 sec '6, T 4 s, R 15 w. Leonard, A. R., 1952, Kans GB B 98.t P•. 23, 24. 

Chalk. Fraa small quarry. 
Uees: Building stone, uhiting. 

l/ C. Butler Co. PERMIAN, Be.rneston ls, P'ORT RILEY mem. - T 26 8, R 5 E, 
town ·of El Dorado. Aaa.J.yst, E. Bailey; ccllector, s. Williston. USGS 16th Ami 
Rept tor 1894-95, p. 504. Kans ·as Arm B for 1897, p. 77. 

Limestone. Physical properties. Bulk density, 2.61. 
Uses Building stone. 

D. Chase Co. PERMIAN, RED EAGLE ls, Glenrock men. NE 1/4 SW l/4 sec 26, ~/ 
'l' 19 S, R 7 E. Analysts, R. Runnels an4 J. Schleicher. Runnels, R. T. , 1950, 
Kana as B 96, pt 5, P• 85, ·aa. 

Limestone. lied 6 tt thick, composite ot upper 5.95 tt. Analyses of 
bo~h raw &nd cel.ci'neci 'ba.&es, p. 91. 

Possible usesi. Lime, flux, idem, po 102. Uses: Road meteJ., crushed 
stone, 0°Connor, B. G., 1951, Kans GS V 11, pt 21 P• 19. 

E. Chase Co. PERMIAN., Grenoia ls, NEVA mem. SW l/4 NW l/4 sec 2,, 
T 19 S, R 8 E. 14em. . . 

Composite of' upper bed, 5~1 f't thick. 
Uses: Agricultural ls, ·road metal, crushed stone. :Possible uaee; 

Building stone., riprap, p. 19. 

j// Letter frm Kans GS, 7/16/5-, · 
- SE 1/4 ffi1 l/4 sec 26, Kans GS v ll; pt 2.; po 17, 19 .. 

A a/ B C !f D E 
S1~ 1.85-- 1.09 5.~ 2.85 e/ 5.09 gJ 
Al20s 

J1.95 b/ 0.50 c/ io 96 o.90 - 1.0, C 

PeiPs 0.10 - ·. !f. 0.,2 0.42 
MgO 0.67 i/ l.o6 0.51 !f 1.05 0.56 
Cao ,,.01 - 55-0l 52 .. 28 52.86 50.97 
Pa()s tr 0.14 0 .. 11 
SOs 0.21. 
8 

42 .. 96 !/ 0.05 !f 4i.,s Igo~t Loss 42.05 

Total 57.48 l00.74 58.79 100.22 99.77 
Class 2;2,95 l,l,97 5,l,9' ,,1,95 5,2,92 
Ca:Mg calcite cal.cite eel.cite cal.cite calcite 

!/ Reported as insoluble residue !" 140° to 1000°c 
'!// Cal.cml.ated from reported f.f&COs or CfAOOs 1/'· Includes. MnQ .and 'r10a when present 
£ Incl.mies Ti02 . - 105° to 1oocPc 

lll 



H Group 

IfaDD 

A. Clwle Co" Pllffl'SYLVADIAN,, SSltlUIX'l.E sh_o SW 1/4 ffliJ 1/4 sec 2!\, 
T 19 S, R 8 E. O'Connor, B. G .. , 1951s Kans OS v ll, pt 21) p,, 17, .. 

Composite o~ complete lover ls bed, S_o9 ft thick., 
Usess Agricultural 18, road metal, crush d stone .. Poe ibl.e use1 

RiP?aP, P11 19! . . . 

Do C Co. ~, :Beattie ls, COTTONWOOD mmn. SE l/4 SE l/4 ~ c :,O, 
T 19 Si, R 7 Bo I&am, Po 17, 18.. . 

Com,posite ot conwlete' member,, 5 + :rt thicko . 
· Uses1 Agd.cultural l.G, builtlinfrBtone<> Prosser, C .. S. and Beede, 

Jo W .. , 19()!1•, UBGS Folio, 109, p. 5.. Pos ible us& 8 RiPfflPo . . '. . . 

Co Chase Co .. PERMJ:A!i,, Beattie ls, CO'l'TOWOOD man. HE l/4 W 1/4 sec ,6, 
T 19 S 9 R 8 Eo Kem.13 GS v ll, pt 2, p. 17, 18. 

Co~o ·te of complete mmber, 5 + ft thick., 
Uses: Agr:toultural ls 9 buildi!Jg-stonel> USGS Folio 109, p., 5. 

Po Sible use: Riprap~ ,' . -

Do Cbue Coo PIRMIAN, Beattie la, CWJ.'ONWOOD memo NW 1/4 SW l/4 sec ,, 
T 22 s; R 9 Eo Kans GS v lls pt 2, P• 17, 18. 

Cqmposite of complete bed, 3.2 ft thick. . 
Uses& Agricultural ls 0 buil.ding etoneo USQS Folio 109 0 Po 5o 

Possible use& Riprap,. · · · 

E,, ,.. se Coo :lPEP.MU » teat l.8 1 CfflONWOOD o 'l:.,/ 'f 19 S, R 8 E
11 town of Stro~.g Cityo A?ialyst, Eo Bailey; collector, 8., Willistono :Dsy, Wo Co

9 1895, US03 16th .t-'mn· R~pt tor 1894•9', p", 4, p., ~. Hawor.tb.9 Ermrmus, 1898~ 
Bani 00 Ann B to· 1897, P• 780 

Limestoneo Av: rage ·from 6 bw...kso Physical propertieso Bulk 
o..ensity, 2061.0 

U s BUil.d.uis ~ne.'?. 

lf Letter from Kans GS 9 7 /16/5-, 

A B C D E 
8:1().a lo62 5o5() 4o 7' !/ 6.a, !I 7o,O ~/ 
AlA l.,,O lo74 0 .. 98 8 l,.J,8 . l1.05 Fe20e o·.36 Oo~ 0.28 Oo59 
~ o .. ,,r o .. o, 1.,, 1.78 Oo76 ~ cao 52078 50~09 50.55 ~.9~,, 50 .. 42 -!f:f.Oa Oo09 

0~20 P:aOs 0"12 0 .. 15 0 .. 17 
Os 0:12 Oo~ tr tr Ooo, 

I~t Lo ~Q96 40 .. n 41.1:, 4oo24 

99.,8!) 100_,4 99.21 1000,1 59056 
2,5,95 6,},91 5,2j92 1,2~9(? 791,91 
C!ll.c t..e calc:!:~ Mlci:te cal.cite ~itc 

I 
I "'1ude£ :L0,2 sJ leu'J.il'ted b-c,m re:ported MsCO. _j Ol:' C C.~ Re:ported ae inmolubl@ res.due 

.112 . 

• 



A. Chase Coo PERMIQ, Crouse lso DW 1/4 iffl l/4 see 48 T 18 S, R 9 Bo 
0 8Coimor., lie Gc.p et QJ. ., 1951, Km1S GS v UD pt a~ Pc 17., 

C~site of tm'tint Sol tt of lovrw par", of Crtm$$ ls. 
Ut:ier.n R9ad metal, cl"Ullbed stone O Possible wseru Agricultural 

ls9 builai.q Gtoue1> riprap,· p$ l9·o ' 

B·o Chlule Co.o P.ERMIAN,, CrotW<t lso l\lW J./4 ill l/4 sec 40 ~ 18 S, R 9 E0 
Idemo 

Coq,oaite of lowex- maaeive 2.7; :tt of uppar part ~ Crouse leo 
Usea1 Road matal 0 cruheci stone~ Po sib1~ uses: Agricultural ls 9 

bu!l.41ng atone, riprapll l>o' 19., 

Co C\28.H Co.o . PERMIAl\l 9 WREFCaD ls8 ~mile memo .ffil l/4 RE l/4 sec 181> 
T 19 8~ R 8 Eo Idemii 

Ocuq,o•:l.te of upper l.:$03 f't;no cherto 
Uacu :BallaGt P p '! 19. · 

D. Chue Co., PERMIAW 9 Barnestoa ls, JfORT RILEY mem$ fflf l/4 U 1/ 11, a c 6 ~ 
T 22 S, B 6 B.. Idem. . 

Col!\90s:!te .o~ 8085 S't, lo~ part of Fort Rily ~o 

U ea: E?uilding stoae, read matal.0 CifUShed stona 0 Po ibli use g 
.Ripmp, p. 181' 19,.. 

E.,1 ,Cbl.tae Coo PENMIAI', DOYm ah, ~ le memlo liW l/4- W 1/lt. mi l/h, 
ec 24 !I, T 21 3 11 R 6 Eo Amil.ysts 9 Ro Rumwle and J., Schleicher.. Idem,, Po 17, 

19. Runnels, R .. To, 195()~ KmlS GS B 90~ pt 5 11 Po 85e 880 
Limestone, 9o7 ft th1cko Composite of 10 spot sam;t>leSo' Anal.JS~ 

of raw od esl.aimd baseso Idem, Po 9lo : 
Us1asg Road met.&1 11 crush\id stone.. Kanm GS v ll17 pt 2~ Po 19 .. 

Possible uae1u L:1ma0 fl'Wto Kans GS B 9011 pt 5, p., 102 .. 

F.. Chase Coo PERM.tAtt g 'WIBFIELD le 8 Cresswell mi:tmo fill 1/t m.T 1/4 S'oc 16, 
If 22 S, R 6 E.. Kan GS v 1111 pt 2, Po 170 . . '" 

C9mposit0 of' CO?i\Plete mera.il>er 11 1208 f't thick., 
Uses z Road metal11 crushed stone o Possible uses: Agricultural ls: 

rip.rap, Po 19a 

];/ SW 1/11- SW 1/4 sec 24 11 Kena OS v ll, pt 2, Po 17 

A B C D E F 
s10a . 4.41 4o94 lo72 5o69 2 0 84 !} 6.,'4 
AlaOs Oo83 OoS, o.,o lo65 l.,ll a · Oo85 
Fe2C:3 Oo,S lo49 0 .. 32 Oo65 0~27 0.76 
Mg() 0~74 0~28 o .. 48 o .. 66 0.,65 lo89 cao 5loJu) 5008!} . 54 .. 56 50018 '52059 5()oo4 
Ti02 o.,41 Oo45 tr Ool5 Ool7 Oo2l 
P2'}5 tr tr tr ' tr Oo03 Ool4 
SOs tr tr nil tr 
s Ooo8 b/ 
Igni,. Loss 41 .. 20 l~o .. 46 42092 4o .. 44 41088 - b.-0 .. 0l 

Totsl 99065 99030 lOOG,O 99042 99062 100.24 
Cltus . . 4,2~90 5,3,91 2,l.i97 6,:;,90 ,.2,94 6,2t89 
CasMg t$1.e:1 te calc:1 te ~c te calcite ealc1te mag calc 

!I Includes MDO when present ~ 105 to lorxf' C 

·11; 



A,; Chase. Co., l?ERMIAN 9 t..'mFIELD ls9 Cresswll memo NE 1/l?- if~ l/4 sec 119 
T 22 6 9 R 7 Eo oucoxmoz-, Ho G.; 11 et a.L 19519 Kans GS v 1111 pt 2~ Po l7o 

Ce>m,posite of lower 506 f'to . . 
uses g Road mtal fJ crusheo. stone o Possibl.e uses s Agriew.turaJ. ls s 

riprap0 Po 190 · · · 

B.. Cherokee -Coo MISSISSIPPIAN1f presw.ably BURLINGTON lso Short· Creek9 
·xaear Spz-ixtg River., Analyst, Lo F.s.11:ins.. USGB lab no .. 1184-o Clr..i.rke 9 F.o Wo 9 
USGS B 781i _189111 Po 125.. Clarkeo Fo Woe 1915, U6GS B 59lo Po 234., 

IJ.maatom o · 

Co· Cherokee Coo ms8ISSIPP:r.Ai\T9 KEOKUK lso ffiI i/4 NE l/4 see 2~ 11? :,5 St> 
. R 25 Eo Aulysts 9 R .. , Rwmels -and Jo Scbl.eicher.o Rum!el.& 11 RI! SJ;_o~ 19519 KtmB 

GS B 90,, pt 51) Po 859 879 890 . . . . . . 
~stone 0 gray-whit.ea mssive0 crim>idal.; appears crystalline on 

freshly broken surface 11 p .. lOOt lOlo · 14 i't thick... Lies !15 to ,0 :rt 7"1.Q'w 
Short Creek oolite; eonsi&:aecl equi~t t-o 9'!\f' ~din Tri...S·tate lead and 
~inc tistric'to ~p·te(l fo1~ colw ot quick and ~ted lime and· ~lakina •tim9 
p~ 89,.; Chemical analysis of e&leined base also gi.ven, Po 91g 

Po Sible usesg Lim 9 mtall.Ul"gi~ _le 9 gl.ase, glass :fibero 

D.. Cherokee Coo MISSISSIPPIAN9 KEOKUK leo !f T 34 S: R ·25 E: toi.m of 
Gal®a;, Aulyst, Eo Bailey; eoUeotor, So WU.1.istono Day, Wo C ... 9 1895D USGS 
16th Ana Rept for lfl94•95o pt !t-9 Po 5050 Ba'w'O.rth8 Erasm,.s, J.8989 Kans GS 
Atm B -tor ·1897, Po• 78~ . . 

Limestone erystallineo Pbys:t.<:al p:roperti•So Bulk &msity, ~0.66~ 
Uses Buildi.DS-s~eo S~ted wue_ll Cement a;terial; lfawo'ic'th 9 

. Erasmus, 19039 Kans GS Aim B for 19()2-0 · p.. 5," 
< 

Y1.etter from Ks.ma .089 7/16/5-, 

8102 
AlA 
FeA 
FeO 
Mg() 
eao 
Ti.Ca 
PA 
MnO 
c~ 
Sets 
s 
Ign:Jj; Loss 

A 
5.,0 
1.72 
0~14 

o.68 
;o .. 06 

0 .. 56 
0 .. 20 

B~ Oo3 8 

0.17 

o.oo 
Oo,5 

55025 

Oo02 
43 .. 79 

Total 99,.9:, lOOolO 
Class 5t,,91 0,0,99 
Ca:Mg cm.lcite calcite 

-~ Reported as .insoluble resi~ 
:::./ Inclu&!s TiO.e mad W,iiO When 

present 

!I 10,0 to 1000° c 

C DO(/!/ 
·o .. 29b/ a .. 
Oe~ ) 
Ool6 . )0.69 . 

o .. -;8§/, 0~4, 
55000 51 .. 16!1 

0 .. 01 

4~::!, 
99080 6o.2, 

0,0,99 8,1,89 
calcite caleite 

. ~ Csl.cWated from. repozted H&C<>s · or CaCOs 
!I ca1culated from reported CaCOs o H&'ffl.lrthp . 

l.l ~ 
' 

EQ t 1904 ll KllmS as va, p O 77_ 0 Ca.COs report.eel 
as 97 .. ,2 (CQ.O n '4.,52 I USGS 16th· Ann B for 

· 1894-951) pt 4, Po 505; ~ ti.IS Alm B f~ 
. · 1897 ~ P o 78., 



iamsa. 
B Group 

Ao Clark Coo P.EBMIAN0 DAY CREEK &>l.. ~ 32 8 9 R 23 'W o 
and Schoewe, Wo u., ·1.942, I<ans GS B 4111 pt ,. P! lllo 

Approx 2 l/2 :ft t.hicko ~rmsge estuate9 Po lllo 
PosGi'ble UN,i Magme1wa0 p., UOo . 

Bo Cla;y Coo PBBMIAlf& Barnest.on la, Ftffl! RI!Bf memo Im 1/4 SW 1/1!.: c 17e 
~ 9 s II R 4 Bo Analysts! Ro Rumel.G and j. Schle:f.cher O Rwm ls' RO TO ll 19'1, 
Kmla OS B 9011 pt 5s Po ti5 0 ·aao 

C~ to light gray; mupey tezture~ 10~7 ft thicka Chemical. 
~ie ot lcil:wd base also given, Po 9lo 

. P\,aa1bl.G usea Lia, p., 102 .. 

Ca Covley Coo PlmMIAli 11 WIUIEi:.D leo !/ !I! :52 Sg R 4 E, tomi of Wintieldo 
A5lyet, Eo Bailey; colloctor 0 S. Williston., Day, Wo Co 11 189.58 USGS l~ Ann 
Rept for 1894-95, pt 4, P11 5040 B'msortb~ Eruur..aa 9 1898, Kans as AilQ1 B for 
1897, p., 77., . 
• Limatom o Physical. properties o Bulk &mai ty, a.,52., 

Uses Building tone .. 

D. C.owley Coo l?BRMIAil, Banaeston II T Rll,EJ Bo 1/ ~ ~ S 9 R 5 Et 
tovn ot Silverdaleo Analyst, C. Ce.tle'tto t1SGS lab 120. 967 0 Clarke II 'I!'" W,o I! 

~' U$OS B 64P pJ 460 Clarke, ~ W,., 1915, USG8 B 591., Po 2:,40 
Limestone o 

Eo Covley Co., go stratigr&pbic position gi:ven., ~ 31 S, R 7 Ee tQUn of 
C&mbridge,, Amlyat 0 E. llailey; collector, So Willistono tsGS 16th An Rt,pt 
tor J.894,-95, pt 4D Po 5050 Kem GS Ano. B tor 1897 ii Po 780 . 

Limest.one., Quarried by H. Jiedo.emnn; awrage from 5 blccu.. Physical 
Pl"Opertiea o Bulk densi17, 2a 6So 

Use i Bun ding stone~ 

!I Letter from Kana GS, 7/16/5, 

A B C D · 
SiOa lo64 2 .. ,1 !:f !~.~ 5o27 
Al20s 'i .. 28 Oo61 a )0 85 lo07 
FeaOs lo98 Oo'4 ) " 0 .. 11 
FeO /. 00'2 Mg() . l.8002 OoT7 0.,50 !f Oo'6 cao 3lo54 -52082 52069 e 50 .. '6 
Baa() 0 .. 20 
KaO 

Oo02 ~ 
Ool.O 

F2')5 Ooo6 
laO.- ) . 

Hao+. )0,.78 
COa Ju>o:,4 
SQs Oo07 
s Oo05 !.f 
Ignit Loizs 46.,;4 42.J.ta C 

Total l.OOo8o 99 .. 40 58q09 99o8li-• · ·1 

C~s 2a5ti94 2,1,96 4 111 119' . ,,,991 
C&t!fG ~c dol ~cit.e calcite calcite 

ll5 

E , .. ,>.Y 
) 
)1"69 

Oo45~ 
5206, e 

5801, 
,~2,94 
calcite 

!,/ InelwJgs ~~ mul MnO 
~ when preoem 

· Rounded off to two 
,,. 1 cleeiml places 
::J, 10':l' to 1000° C 
~/ Reported. as insoluble 
_ 1 reai4ue 
:!I calcul.lated from re ... 

ported, MsCOs or 
cac0s 



~ 
o Cnwford Co. FEm.fSYLVANIAN:-, CHEROl'EE sn,, AlUMl'Rti l.s rr~.. See :,2, 

!t' 27 S 11 lt 25 Eo .Atmlyatt G" Steie,Gro Pim:-ee~ Wo O.l) Gild CoW."'tier~ tf .. H .. , 
1931, Kau OS B ~, Po ,111 ,2" · · . 

Limentonao Dark Portion og mo tlod roako Soluble ill 1 ml + 5R20:i 
boW»g 5 ~o Sea 11A" g) Po 1,1 :for tmalysiS of light ~1.011 of s : rock. 

A · yaia of inooluble fractimu ISiOa~ 2.55.; AlaO:h Oo73.; Fe~, 
O. 71s ifSOe Ool"(; cao, m ; TiO~u Ooo4.. . _ 

!;., Crnfor4 Coo FENNSYLVANIAD', ~ lso lilE 1/4 mE l/4 sec 5~ 
'l! 89 8, R ' Ee ~ , Bo l~a tmd J,. Scbaichwo Rum:wlsi, Ro Ta, 19'1, 
l!ln0 GS B 90, pt. 5, Pc> 85, 87. 

l.O ft thick.. Contains mluo1l' &mrJU!lt of chert. Chemical ~ie 
o~ calcined e also givon, Po 91. 

Fos ible use: Lim, Po 102'? 

14 ft thick. ModM'at& s1.zed q~o Chemical. ~. o ot oaioineo. 
ba.GCt also gt r1 Po 9lo 

Possible WJciau Lim.ta, f'lu;g, »• 1020 

Do ~ lq" P!DSYLVAllJIAlf, OOEiU) ls, probably lot:rer pa.J!'t of 
~Mal1l'll !!lemo !:I T l2 Sa B 20 E, toun at Ulm"enctl:o Aul · , Bo Da.11.0YJ 
colleot<)r, s. Willietono Dayt W.., -~.!l 189,p; l]BGS 16th Jum. Rept for 1891.-95, 

- pt 4, Po 505. :worth• Ei.'8.sli'UIJ1 ~, mms GS Am& B for 1897, p~ 79., 
. Limostom~ ~:leal properties$ Bulk dus1ty11 2o67o 

use, ~1ltins stone~ 

E. Dovglaa Co I! P'IfflNS!LVAlU.m" onEAD lm • }:/ T l2 St R 20 E, town ot 
Lawene&o ~, Eo imiley; collector, S. WUliston. r USGS 16th Am Rapt 
i-or l89lf..95, pt 4, p" 5040 ~ GS Ann B for 189'7 i, P• TI. 

IJ.meat<me<i PhJ&ical propertiea-o Bulk 4.onsity, 20680 
Use I Building stone. ... . 
S~ted uec Cement m:terial, &\l.1mrth9 Erasmus, l90S, Jram OS 

Ann B tor 1902, p. 5,o . 

1:/ Lotter from. Kmu GS o 7 /l.6/53 

~tal. ' 
·cws 
ca:»rg 

A B 
0 .. 11 
0 .. 18 
none 
Ou8o 
1.23 

~046 ,./ 
Ool6 SI 
Ool6 

2~ll -I 2~29 j/ , ,~,, y 
0.52 !I ) ) 
0~6, )l .. 79 )l.07 

50,92 
none 

0 .. 19 

0.32 
53028 

. ,, .. 4, l.0004, 
O,l,9S 4;0995 

· calei te calcite 

o.82 o.;a ~ 0.55 ~ 
52e 79 5,c>a, !, '2• 76 e 

o .. 04 

. o .. oa 
42.,0 

99~49 
2,1,96 
cal.c.iite 

116 

a/ . 
- · Rounded ott to two 
~ deeiml;JtlaceS 
!f At l.OOO""C 

Incluw,s ftOa mul 
!f !m.owhen~t 

B ported. u iuol-
!/ uble . idue 

cal.eulate<l ttom 
:ported lf8CO.S • or 
CaCOs 

.,. 



.KawJu 

. A,, Dcm8].as Co. fflffiBYLVP..NIAN1 DEER CREEK ls, O'~wld.e men. Cen S li11e 
sec ;S6, T ll S, R l 7 E. An8J.;yE~ts, Ro Runnels e.nd J .. Schle:tcher. Runnels., R. T. , 
1951» Km,s GS B 90, pt 5, p 85, 87, 91» 91 • . 

5 ft -t,hiek. Chemical aneJ.ysis of cal~1.ned base also give11, P.• 91 n 

Possible uses: Lime 11 flux, p 102. · · 

B. Douglas Co. FE.iEYLVAir.s.AN, DEER CREEK le, Ervine Creek mt!m. SE 1/4 
ST,.T 1/4 uec '2, T ll S:- R 18 E. Analysts, n .. Runnels am J. Schl.ei,!her. Idem. 

8 ft thick. Cbemie&l an..&i.lys:ts of c:ml.cixli~ base also gi:~re111 p .. 9L, 
Feasible uses: l'Jime, flux, Jh 102. · · 

c.. !Jlk Co. ~Jll,VAn.4\Ii, DEER CREEK ls. '}J T 31 ·s, R 10 E, town of 
Moline. Analyst ii E. Bsiley; collector t1 S • Willi?S·!.ru1. Day, W. C • , 1895, USQS 
16th Aun Rept for 1891! . .,.95, pt ·4~ p ... 505. Ra.worth, B.ra&.lffl!S, 1898, ):Cans GS Ann 
B for 1897~ P• 79° . 

Limesi.on~. Physical properties., Bulk density, 2 .66. 
Use: Building st.one. · 

, D. Ellis Co. UPPER CRET~~ua, NIOBRA«A fm, FCBr BA'!lS le melllo . Sec 27, 
T ll S, R 18 W. Anal.yet, R. Rwmels. Leb #El ... ,.._11,. . Rt.mnels, R. T. , and 
Dul:11.w!J, I. M., 1949, K'Sl.ns GS :B 82s pt l, p. 8, 9, 22. 

Fram uppei- pe.11;"t of' bed. o Insolv.ble !'eBidue;, 8.02%, p. 12. 
Possible use: Whiting, p. :,2 .. 

E. Ellis Co. UPF.lffi CREI'ACEOUS j! NIO!mARA t'm;P FORT. HAYS ls mem.. Sec 3, . 
T l;S S, R 18 W. Analyatr R • . Ruzmels. Lab #FJ.-6 .. o. Idem. 

Posoible \H!le: Whiting, p .. ,2. 
'1:/ Letter fran Kens GS, 7 /16/53 

A B C D E 
SiO;a 2.11 e./ 2.70 !,/ 0~66 ~/ 4~52 ~1 2.,0 Al20s o:n - 0.55 

i~?.13 1.11- o.,47 Fe20s 0.89 1.69 l.41 1~48 MgO 0.54 1.45 .!~ 0.2, 0.17 Ca.O 53.27 '!f 53.:,5 91 52.37.: 51.5:; 53$43 P20s 0.04 0.02 nil Jrll. SOs " 0.'6 s · o.04 c/ 0.0·7 p/ nil !Ji ml J/ Igmt !.qse 41.88 - 4:l,..90 40.29 . 4:L .2, 
Tot&PJ. 9tL91~ 100.82 56.97 99.49 99.0S 
Claiae 2;_2,94 · 3/5,94 .J.,!l,96 11-,4, 90 2,:~,9, 
Ce.:Mg r:alcite calcite calcite c&lc:t'lie cali::ite 

~/ Includes Ti02 and MnO when present !/_ l:ncludss Ti~ !~ Rounded off to two decimal. pl~ces j/ 1400 to 100 
.£ 105° to 10000c · -!f R.e..r.orted ~ insoluble residue 
_ . Calculated -:from Nport~-~'Os· -or- ea89s- · 

ll'i 



1fmlau 

A-lb lU.lis Coo UPP.ER CREfACEOUB, NIOBRARA fm, 10Rr BAYS ls memo . · 
~yat, Ro Rwmelso Rmmela, R. To, am Dubins, I. Mo; 19Ji9, Kans GS B 82, pt l~ 

PoBBible me: Whit1q, Po '2~ 

A.. Sec lS, '? ll S., B 19 W. Lab #El-~-lb. Iclan P• 8, 9, 220 
h'Clll uppe:r part of bed . Insol:uble residue, 7 .~, p. 12 .. 

B. Sec 36, T ll S, R 19 W. Lab #Ela4c-O. Idem, po 9, 220 
Ccaposite sample of two bed8. 

C. Sec ·;16, TU S, B 19 W. Lab #El-4--50 Idem. 

D • . Sec '6, TU s, R 19 w. Lab #EJ.-4-6. Idem, ·p .. 8, 9, 22. 

E. Sec 36, 'l us, R 19w. Lab #!P.-4~7. Idem, P• 9, 22. 

F. Sec 36, T U S, B l.9 W i. Lab ,f/:n .. 4-8. Idem .. 

a. See ,S, T 11 S, R 19 W., Lab #El_,Jt .• 9 .• Idem, p. 8, 9, 17, 22. 
I . . Sec ll, T 1, S, R 20 W .. Lab fm ... 1 ... , .. Idem, p. 8, 9, 22. 

A B C 1) E F G 8:102 3.69 I 1.09 u/ 2 .12 b/ 2.66 4,99 ' ; .. 87 :5 .,79 Al2'>s )2.75 'E./ o.48 ... , 0.62- ~:: lJJ i2.91 '!I ~2.62 !I . 1.47 b/ Fe20s · o.4, 1 .. 17 1.97-Mg() 0.38 0.1, 0.12 
Ca.O 51.76 . ~o63 ,,.21 52.6, 50.63 51.64 52.04 P20s 0 . 20 nil nil nil nil nil nil S · nil 0~~ DU 0.02 0.01 0 .10 0.01 Ignit Iese!/ lK>.10 420 t }41.81 41.79 w.1,-7 4oo70 40·~69 

B 
, .. 46 
1.90 
1 ·956 
.().81 
51.53 
tr 
nil 

40.u 
Total 99.48 99.2, 99.0, 99.04 99.01 98.9;; 99.91 99.'7 ' 
Cle.am .4, :,,91 1,1,96 212,94 ,,2,94, 5,4,90 4,;,91 4,!~,91 3,4,89 
Ca:Mg ca.l.oite cal.cite cal.cite ce.J.cite calcite calcite calcite cal.cite 

~/ ll.'-0° t.o lOOO°a 
'j/ Inelmles '!':102 

Spectrographic l\!19.lyais, graphite eieotrodes used, key to symbol.eo, P• 17 
. (Higher numbers imlicate greater abundance) · 

G 
p 2 . 
Ti l 
Mn 2 · 

us 



• 

A. Ellis Coo UPPER -CR'll'ACEOUS, NIOBRARA tm, FORr HAYS le mem. Sec ll, 
T 13 S, R 20 W.. Analyst, R. Bwmels. lab #El•l•5• Rmmele, R. '!'., and 
Dubirw, I. M., 1949, :K'ans as ll 82, pt l, P• 8, 9, 17:, 22. · 

Pc Si'bl. US(H Uhit:1.D(:b P• ,2. . 
! 

D. Ell3.$ Ooo UPPER CRl!1l'ACEOUS, NIOBRAM fm, FOlfr HA!S le ~• S c U, 
'l' 1, S, H 20 W. Amt.lyat, R. Rurmela•. Leb #Zl•l•7 • I4Em, P• 9, 22.o 

Im>oluble NS14ue, ,.~, P• 12. . 
Possible uses Whiting, p. ,a. 

• I 

C. Elli Co. UPPER C~, l.VIOE/RABA tm., FORT B'Am ls mem. Sec llj 
'r 1; S., B. 20 W. Anal.fGt, R. Rw.m.ela. Lab #El-l•ll. Item; p .. 8, 9

11 
22., 

Posalble use: Whiting, p. ;)2. · 

D. Finne7 Co. UPPER c.R!rACBOUS., NIOBIMBA fm., FOO BAYS ls mem. SW ·l/4 
NW' l/4 sec 22 _-J ?:' 22 S, B :,0 W. ~yst, R. ~elso tab :/li'n•l-0., Idem. 

ObeJ.k, White.. Spot saut_ple- from ebo'Je loweuh visible 'bed; low Fcrt 
mws ccmtact not ac.,en., Fl"Cill ~, reserves mmter·-:t II P• ,, .. 

Use: Builting blocks_. PoaDible uaea: LimrJ, Vbiting, p .. 95, 102. 

· • J'imley Co. UP!'ER OREl'ACEOUS, NIOBRARA fm.1 FORT BAYS ls men. SW 1/4 
W 1/4, sec 22,' T 22 8, R ,0 W. Analy&t, B .. Ruan e. Lab :{l:Fn.-l-1. Idem. . 

Ob&l.k, 1tbite. Spot semp1 f~ above lowat visible bed.; 10!5&".i.l" Fort 
Ba¥s contact not seen. i'rcm ~, resen-ee moelerate, po 3,o 

Uses Bu:U41Dg blocks. Possible useG: time, wi:t:tns, p. 95, 102Q 
. . y 

F. Franklin Co.. P!lmSYLVANIAN, LAWSING group, pi-cl>ably ~BURG le • . 
T 18 S, R 2l E, toim of L&.ne., Analyst., Eo Jbj.ley; collector, S. Williston .. 
Day, 'ff. C., 1895, USOS 16th A!m Re~ for 1894-95, pt 4, p .. 505,. Haworth, Braamus, 
1898, 1tana GS Ann B for 1897, ·P• 79. 

Limeatone, quan1.ed by HamJay. Physical properties. Bulk den.aity, 2 .. 68. · 
Uaez Building atone. 

!/ Letter tram ltar&a GS., 7 /16/5S 
A . B C D E 

SiOa · ,.47 '!f 2.,S ~/ l.87 b/ ,.48 3.38 
AlaOs l.29 l.57 0.79 - Oo92 ~/ 1.17 !f 
Fea()a 1.12 0.56 1.00 o.4.5 0.51 
Mg() DU 0.59 Oal7 o·.34 
Cao 52.88 52.48 ,,.56 52.34 53.,i 
PA nil . DU nil o.rn nil 
S · / nil n:U nil nil nil 
Ignit Loes ! l40.43 40.95 41.59 41,.07 41.76 

Total 99.19 98.,53 98.98 98.31 100.47 57°16 
Class 3,3,91 2,;,92 2,2,93 · 3,2,9; 3,2,94 1,3,96 
Ca:Mg calcite calcite calcite eel.cite calcite eel.cite 

a/. 140° to lOOO°a , · £.I Reported as insoluble residue; .reported aa SiOa, 
"§.l Includes Ti02 · USGS B 26o, p. 509; USGS B 296, P• 57 

Ti 
Mn 

~/ Calcw.ated from reported MgCOs or CaCOs 
Spectrogra.phic e.naJ.ysis., graphite electrodes used, key to symbol~, p. 17 

(Higher numbers indicate greater abund8.llce) , · 
A 
2 
l 

ll9 



HOroup 

IraDaaa . · ·· · l/ 
Ao Prankl.in Co. PSNNSYLVANIA.W,. LANSING group, probabl7 PL.\TTSBURG le. -

T 18 s, B m. E, tmm of Laneo Ana.1.yst, B. Ba.:Uey; collector, So W1U1eton~ 
.Day, W. c., 1895, USGS 16th Ann Rept far 1894-95, pt 4, po 5(1;0 Haworth, Srasmus: 
1898, I<ans as Aun B tar 1897; p .. 79. 

· Limestone, qu&ffied by ftanmJ.70 Ph1&ical. propcrtie o Bulk d tty, 2.72. · 
Use: Bu1.l.d1Dg stone., 

. l/ 
B.. li'ranklin Co. P.El'fflB?LV.AlUAN, LA:NSING gl'Ollp, probably H,ATTSBURG l • -

T 18 S, R ~ E, tow. of Lem • .Az,AJ.yst, E. iail.eyJ callea'tQJ'\, S. WUUaton .. 
USGS 16th Aml Rept. tar 189~95, pt 4, P• ,05. Kans GS Ann B ~or 1897, P• 79° 

Limeetone, quan'ied by ~. ~1c properties. !ulk 4ensity, 2.69 . 
. Use: - Bu.ilding stcm.eo . . . 

' . . ~ 
c., lrsDklin Co. RBNSYLVANIAN, LAEmG group, probably PLA!rTSBURG ls. 

'l' 18 s, R, 21 :m, tomi of Lane. Analyst, E. iley; collector, s. Williston. 
USGS 16th Ann R pt for 1894-95, pt 4, P• ,O,. Km'!G GS Ann B tor 1897:, P• 79 • 

• Lime tone, quan-1ed by Hmrw&,y... Physical properties. Bulk den&ity, 2 .. 69 ., .:. 
U : Bu1..\4.ing stone.. · 

!). Franklin Co. PBifflSYLVAHIAN, STAm'ON l•, &?ONER mem. T 16 s, B 19 m, 
.town of ottua. Analysts, R. Runnels and J., Schleicher. Rmmele, R. r., 19'1, 
GS 1 90, pt.,, p. as, ,tll. · 

12 tt tb1ck. Bed close to surface; fl'Om Rose· Quarry~ Chemical uclysis 
of calcined 'base also given, P• 91·0 · · 

Possible us t Lim, po 95, 99, 1020 
' ' 

E. Franklin Co. No stratigraphic position given ... T 16 s, R l9 _E, t(!WD .of . 
Ottawao .Analyst, E. Bail,-; collector, 6. Williston. USGS 16th Ann Rept tor 1894'-95, 
pt . 4, p. ~. Kans GS ADu B tor l.891, P• 77. . 

Limestone. Physical properties. Bulk density, 2 .. 65. 
Use: Building stone. Suggests use: . Cement material, Haworth, Erasmus, 

190:5, Kims 08 Ann B tor 1902, P• 5:,. ·v Letter frcm Kans as, 7 /16/5, . 

S102 
' AlaOs 

FeaOs 
FeO 
Mg() 
cao 
PaOs 
SOs . 

A .,. 1 B a/ C "" 1 D 
:,.82=' ,.94- 4.79!t 1.12· .. 1 

) ) 0.39.:, 
)1.20 - )~-18 o.,o 

g•~ i~ 0 !/. b/ . 6.06 !// 
• .,a !!I . -~I ~ o.60 y 0.,1 I.V\.

4
" )1 

52. rw 52.¥4- 52.27 5:5.97 !/ ~ ~ 
o.<n 

0.02 
. s o.o:, !I 
Ignit Losa 42.,0 

Total 57.99 58.15 ;8.84 · 99.64 59~85 
Class 4,1,95 4,2,94 5,1,9, 2,1,96 8,2,90 
CaiMg calcite calcite calcite calcite · cale1te: · 
!I Reported aa insoluble resid~; reportea. a.a · }./_ Includes Ti()a and. Mm) wen preeent 
,... , · s10a, USQS B 260, p. So9J usas B 296.2. .p. 57 !/, Rotanilld ott to two decimal p1aoll 
.:!.I Calculated from. repOrted MgCOs or Ceco, · !!,.1 10,0 to looo'b 
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. . B Croup 

Kimsae · • . 1/ · 
A. Greenwood Co. PDNSYLVANIAli, OR£AD la. - SE l/4 aec 1,., '.f 28 S, -R 12 & .. 

Anal.yst, G. Steiger, usas lab #2295. Clarke, F. w., 1915, tsOB B 591~ P• 2'4. 
Limestone. 

J. BamUtcm Co. UP.PER C!mrAOEOUS, GREDH<lm ls. 'l' 24 S, B 39 W, -tram. 
qua.:n,-11 W of tow ot Kemlall ~ Analyst, W. Wheeler~ De.rtcm, N. H., 1920, tSGS 
Folio 212., P• 8. Welle, B. C., 19'7, UB08 B S.78, p. 53 . ' 

Limestone. 
Possible uses Cement materiel, p. 8. 

. C. Hamilton Co. UPPER ~ACEOUS, aREENBORN ls. T 24 s, R 40 W, quany, 
tow. ot S:,rac:use. Analyat, W. Wheeler. USGS Folio 212, p. 8 ~ usos _B 878, 

. P• 53. 
Limestone. 
Possible use: Cement material, p. a.· 

D. Hamilton Co. OPPER CRm'ACBOUS., OREENH<Jm ls. Ledge SW ot toun of 
Syracuse. Amllyst, w. Wheeler. usas FQlio 21.2, p. 8.. USOS B 878, p. ,,. 

Limestone. 
Possible uses · Cement material, p. ~-

E. Hamilton Co. UPPER CRETACEOUS, GREERBcml la. 18 mi SW ·of tCMl ot 
Syracuse. AmJ.yat, w. Wheeler. usas Folio 212, p. 8. lJ8GS B 878, p. 55. 

Limestone. 
Possible use: Cement material., p. 8. 

F. H-11.to:n Co. UPPER Clm?ACEOOS~ GREENHORN ls. er 2, s, R 4, w, tovn of 
Coolidge. Aa.alyst, E. BaUeyJ cal.;Lector, s .. WW.ieton. Day, w. c., 1895, UBr!B 
16th ADD Bept tor 1894-95, pt 4, p. 505. Haffl>rt.h., Erasmus, 1898, Kens as Ann B tor 18; , 
p. 78. -

-~atone. 
Uses '.Bui.1.clil'lg stone 

!./ Letter £ran Kans 00, 7 /16/53 
Ce/ D '}/ B !/ A B F 

Si02 2.56 3.61 W ,.18 ~ 2 .. 72~ 1.79 '2/ ·4.81 ~ 
Al,Ps 1.55 . ~,.01 Pe~s 0.50 
FeO o.47 ' 21. 
M&() o.06 0.,2 o.47 o.49 o.40 o .. 4oy 
ca.o 5].098 52.58 52.26 ·52.26 ,2 .. 99 50.77 
Ba()- !1-36 o.08 
B20+ -COg 41.1, 

42~04 42.'5 42.,2 4,.'9 gnit Lose 

'l'otol. 99.61. 98.55 98.26 97.79 98057 59.13 
Class ,,4,9, 4,0,95 3,1,94 ,,1,94 2,1,95 5,~,91 
C :Mg CD.lcite oal.ci•ta cal.cite cal.cite calcite caJ.c te 

M USGS 878, P• 53 !/ Calcula.ted from ported MgCO) Cf!' Ct\00., 
RepartP.d i~.soluble residu 

-
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B Group 

A. Hamilton Co. UPPER CR&'.l'AemUS, NIOBRARA f'm, FORT HA1S la m.em. Sec ,, 
T 22 S, R 4, Wo Analyst, R. Rw:melao . # •2-6.. Jhmnela, R. T., and Duiu, 
I. M., 1949, Kans 08 B 82, pt l, P• 8, 9, 22. 

Cbalk, 'bl.ui h•~J ft-om :bove l st visiJ)le bed; lower m't Haya 
cca.tact not aeao isolated outcrops 0 

B. ltamilton Co. UPP.BR CRm'ACE , NIOBRARA fm, Fae BAlS ls man. Sec 3, 
T 22 s, R 4, w.. yet, R. Rumw.s. Lab# -2-7. ' Iclem .• 

Chalk, bluish-gray; from &bow lonst visible bed; lover ·Fort !tap 
c·OJRtJ.Ct not • Fev isal.ated ·outc~. 

OCl.8:emsn C:o. UPPEa CRETACOOUS, GRNENBClffl la. !/_ T 2, 6 1 R 23 JI t . of 
.~•IMW'eo .KDUJ.Vat, E. eyJ callector, So Willi ton. Day., w .. Co, 1895; tSGS 16~ 
Aim. apt; t~ 1894-95, pt 4,. p .. 505. He;um.-ith, El'Sl;;mus, 1898, Kans GS B for 1897, 
P• 78 • 

Us: BuU.cliDg tone. 

D. Jeffers Co. ~.&:U.11J ..... n,vABIAS, BURL G.AMm ls. T 8 s~ R 19 E, tow ·ot 
W1Jlch ter.. Anal.3'151., BaUey; collector, s. Williston. USOS 16th R pt f. 
. 894•95, pt 4; P• 505• Kena CE An.u B for 1897, P• 79• 

Lim tone. Physical p,rope;.-tiea. Bulk density, 2.72. 
uses Buil.cling stone. 

E. Jewell Co. UPPER ORB21'.ACEOUS, NIOBRARA f'm, F<Rr BAYS ls meio.. NW 1/4 
•ec 9, T 2 s, R 7 w. Analyat, R. Runnels. 1.4b #Jtt-2-lb. Kue GS a· 82, pt l, 
p .. 8, 9, 22. : · 

Chalk, from upper part ot basal bed. Imsolub:ie re idue, 7.7'1,, p. 12. 
Petrogra.phic aual.ysis, P• 14. 

Po8sibl uaei Whiting, p. 32 • 
• 

! / Letter tran Kans GS, 7 /16/':J'!J 

SiOa 
AlaOs) 
Pe;/.)s) 
Mg() 
cao 
PA 
Ra() .. 

A 

2.48 ~ 
1.,r 

s ... , D1l 
IS,llit Loss~ 41.1, 

Totol 99.57 
Cl a 2,2,94 
CaiMg calcite 

b~ 140" to lOOO°a 
- In.cl:udee T10a 

·B 
2.28 
1.10 !,/ 
0.,2 

54.00 
DU . 

nil 
42.04-

99-74 
2,1,95 
calcite 

C 
5.06 y 
2.08 !/ 
o.42 41 51.1; -

o.44 

J) 

6.98 ~ 
1.04 4/ 
0.79 i/ 

,<>.4:, - 51.45 
nil 

nil 
40.48 

59.15 59.24 99.2, 
5,:,,92 7,l,92 4,5,90 
cal.cite calcite cal.cite 

~ Report;ed as iJISO].uhle res14ue . 
~ C&lculated fnD. reported MsPOs or C&COs 



H Group 

Karwe.s 
A-G: UPHm CRE'l'ACEOUB, NIOBRARA fm, FO~ HAYS le men. Analyst, .R. Runnels. 

Rwmals, R. T • ., ami Dubins, I. M., l~, Kaus GS I 82, pt l, P• 8, 9, 22. 

A Je11,"ell Co. lffl l/4 SW l/4 sec 10, T 2 S, R 8 W. Lab #Jv-l..lm. 
Chalk, from lotrer pal"t. of bed. -Insoluble NSiclua, 4.~, P• 12. 

1ble usa: Whiting, p. '2• 

• jevel.J. Co. l\lW 1/4 SW l/4 sec 10, 'l 2 S, R 8 W. Lab #Jw•l-6., 
C'h&l.k, '9 f't tbic!t in 41JUTY 1:ac • Iuoluble residue., 2.921,, p. 12. 
Poo&ible us: Whiting, P• :,2. 

a. Jewell Oo . N ! l/4 SW l/4 sec 10, T 2 S, R 8 ti. Le.b #Jv-l-9. 
Olw.k. Insolw.,le residue 7.05~, P• 12. 
os i ble use, Whiting, · y;. 32. 

D. J'we.1...1. Co. NW 1 /4 SW l/4 10, T 2 S, R 8 W. Lab #Jw•l-10. 
Chalk., Insoluble resi due 8.6~, p .. 12. 
?oaaible ueez Whitit\S, p. 32. 

E. ~ewell Co . .:,e~ 27, T 4 8, R 8 W. Lab #Jw-'•la o 

Cl eJ.k. F.ran lo. r pm-t of b ad. IntJoluble rea1dl.W ,S.o!,i, p. 12. 
Po5 :I. le uses 'Wbi t.1.ng.11 p. ,~ 

]. Lll-lQS Co. S ~ 23, T 20 S, R 21 W. Lab #Ln-l .. la, . 
Chelk, ~ · :t.mmst ~ i b~- C'l. l>ad. No cx't3110i e o • p in L Co. 

-1'· :). . •. Ineolu~" . oidue 8.69'fo, p.. 2.. Petro~•apbic euwl.yeio, p. 14. 

G.. J.,r;;, - Co.. Sa ~a, ~ 20 S, R ~7 W. Lab #tu ... l --lb. 
Chel.k, fI'ail u ,..:r :pa t o ba.ael ~ • ~ oluhl.e reaidue 6.6· t./:,

6 
p~ 12. 

-~~.,., ... '"'"'a ... a au ~ysiai p., ll;:. 

A B a D .E -;, 
1 .73 - 1.51 .;.63 4.62 , .. ,; 5.27 

G 
:,.55 

/ 

0.74 g/ 
1.20 

0 .. 75 '!/, 
Oo5,5 

1.28 b/ 
l .SI,!, -

1.00 b/ 
2.51 -

i.4~ "E.I 0 .67 ~ / Oo97 b/ 
i.l 2 1.5tJ - , 1~82 -0.65 . 0 .. 2 0.26 o .. 06 1111 o.,o 0.11 5;.c5 }.,~} 52.73 51.65 51.,52 51.0.1. :,1,7 P:c-Os ❖ rdl DU il O~cJ.:. o. ~ 0.1, s .,./ .• ~J o.o. t _ o.cn ml n1.l nil i t . ,- ,;-- 11~;8 1{.1.56 40.61-:. ;9.64 40.26 4o.02 41.Qll 

,.. 1~ 9 •::i I,; .88 99.lJ.9, 91.1, 98.95 99.47 .,, ,, ~ 0 ,&; 
~ 

~,2u93 f\.~,g'~ l·.,:;,91 ,~.,as ,,,»90 , ,,,90 4, ,,92 
C ❖e culcit ... ool ... :..t. Qalcito ,;:a...1.cite C C:i'te al.cite 

I ·-. ,.c-? ... ;.o Q!.'.,;00 

o/ :~:x .!ll .'51.ee ~iO,:? 



Kauu 
A. Lee.venvo:rtb Co. PElfflSYLV.ADIAN, Wyandotte ls, Fulq memo 1' ll 8, It 2, E~ 

tow. o£ Bomer Spr1nga, LO.ring quani.es. Anal.:,ata, R. Rurme.1B and J. Schleich • 
Rumlels, R. T • ., .19'1, Kans as B 90, pt 5, P• a,, 87. •. 

P• 91 
Limeatcm. 22 ft thick. Chemical ane.J.;ysis ~ calcined base al.so given, . ~· ' 

Pos i'ble wse : Whiting., lime., p. 95., 102 .. 
l/ 

B • . Leavemmrtb Co. PmmsYLVADIAN, ST.Al'fro:tl J.Bo - ~ 9 s, R 2, B., town ot 
Le.using.. Analyst, E. Jailey,; collector, S. Williston. Day, W. C., 1895, USQ.S 
16th Ann Rept tar 1894-95, pt 4., p. ,ols.. Haworth., Jlraam.us, 1898, Kuo as A1.m. B 
tor 1897., p .. TI. 

· Lime tone. Physical. properties. ~k clens:lty, 2 .. 70. 
Uee1 Building atone. Suggested use:· ·cement material., Haworth, Bnaaua, 

190,, K!IZW GS Aml B tor 1902, P• ,,. 

C. Leafttl110trth Co. PlfflNS!LVANIA?l, STANTON l • !/ 'l' 9 S, R 2, E, town ot 
Lansing. Analyat, E .. Ba.iley; co.Uecto.l', S. Willia~.. USGS 16th Ann Bept tor 
1894-95, pt 4, P• ,0,.. Ifans G8 Alm B tar 1897, P• '17. 

· Litneat • Physical properties. Bulk density 2.71. 
Use& Bwl.ding stone. Suggested unes Cemll)nt material., Kens GS Ann B te 

1902, p .. 5:5° 

D .. Litm Co .. PINNSYLVAlttAN, BERtBA ls, Sm~ mem.. SW 1/!i. sec 27, T. 2l s, 
R 24 E o Aualysts., Ro Rumzels and J. Scbleieher o Kano GS B 90, pt 5., p. 8;, 87 o 

Lime&toneo 5 tt thick~ Chemical. analysis of' calcine4 e lso giveni, 
po 91.o 

quarry 

!/ Lettcn: 

Total 
Clas 
CazMg 

~ :tl>le ua · s Whiting, lime, p. 9', 102; quality ot roclt malms 
doubtful.d 

o.o, 
42 .. 02 

59 .64 6ool2 99 .. ~ 
6,,,$0 6,,,90 ,,2,95 
ea:tc-tte ca.tcite c:ale · . 

i lC'o0 to 1000°c 
-:;{ Incl a TiOa end MnO 'tt'.aen proo :t 
;', h .-:por: U!.ealubl r ~11 · 
J!/ C ll.cut :t~. i' r,is~t · ?: . ~ .. J Ol'· ~~ 
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R'snse.a 
A. 

R ll E; 

H Group 

Lyon Co. PENNSYLVANIAN, Reading ls. SW 1/4 SE 1/4 sec ,,; T 2l s, 
0°Connor, H. G., et al., 1953, Kans GS v 12; P• 25. 
Limestoneo Composite of upper part of bed 5_:tt thick. _ 
Use: Building stone. Possibl~ use: Agricultural ls, p. 26. 

»·~ L_yon Co. PENN'SlLVANIAN, Grandhe.ven ls. SE l/4 SW 1/4 sec 29, 
'l' 19 S, R ll E-. Idem. 

Limestone • . Composite of upper 7 .5 ft of upper bed of formation.· 
Use: Concrete aggregate. Possible use: Agricultural ls, p.- 26. 

C. Lyon Co. PENNSYLVANIAN, Grandhaven la. NE 1/4 NE l/4 sec 21, 
T 17 8, R 1.2 E. Idem. 

Limestone. Composite of upper bed of formation, 2.6 ft thick. _ 
Use: Concrete aggregate. Possible use: Agricultural. ls, p. 26. 

D. Lyon Co. PENNSlLVANIAN, Aspin'tla.ll ls. NE l/4 SW l./4 sec 16, T 18 S, , 
R ll E. Idem. 

· Limestone. Composite of upper 4.6 ft of bed. 
Use: Roa.cl ~etal • . Possible use: .Agricultural ls, p. 26. 

E. Lyon Co. PENNSU.VANIAN FCBAKIR ~AMERICUS mem~ SW 1/4 SE 1/4 sec 4, 
T 20 S, R 10 E. Idem. 

Limestone o Composite ot l0t-1er bed 1.8 . f't thick. 
Use: Buildi:ng stone, p. 26. 

F .. Lyon Co. PERMIAN, JUm EA.GIB le, Hove ls mem~- SE l/4 WE l/4 sec: ,a., 
T l5 S , R ll E. Idem. 

Lime tone. Ccmpoaite ot l.ot1er 4 f't. o It-. 4 :tt bed. 
Poss1ble uses: Building ei.one, ieultural la, • 26: 

A B C D E 
SiOa ~ 4.r, 4.22 ,.,5 1.99 4o25 5.40 
Al~s 0.1, l.49 0.98 0.61 0.75 0.74 · 

e;;Ps 0.99 2.12 1.2, 1.24 Oa72 0.27 
Ma() ().70 0.79 0.81 0.62 0.73 0.1, cao 51.75 51.(,o 52.19 53.12 5lo6, 51.'T{ PA o.u 0.07 . o.oie. · o.06 0.39 0.01. 
SOs o.oa nil 0.19 0-~ 0.14 0.07 
Ignit Loss 40.67 4o~54 41.6, 42.17 40.68 41.,, 

'· 
TotaJ. 99.78 100.a, 100.62 99.85 99.29 100.52 
Cl.es 5,2i9l 4,5,90 4,,,9, 2,2,95 4,2,91 5,1,93 
Ce.:Mg calcite cal.cite calcite calcita calcite . cal.cite 

!,/ Includes T102 a.ud MnO wen present 



H Group 

Kanoa& , 
A. Lyon Coo FZRMI.AN, NEVA ls. EW l/4 ml 1/4 sec 20, T 16 S, 

R 11 E. 0°Connor, .B. G.,et al, 1953, Ifane OS v 12, P• 25.• 
Limestoneo Composite of middle becl 5.7 f't thick. 

P• 26. 
Uses: Building stone, roa4 metal. Possible use: AgricultUJ"Gl. ls, 

B. Lyon Co. PIRMIAN, NEVA ls mem. NW 1/4 SW l/4 sec 20, T 16 S, R ll E,. 
Idem. 

Limestone.. Composite of' upper 'be<l of formation, 1.7 ft thick .• 
Uses: DuUding stone, road metal. Possible use: Agricultunl. la, p. 260 

c. Lyon Co. PERMIAW, Beattie ls, carTOffiloa> ls mem. SW l/4 NW 1/4' sec 7, 
'l' 18 S, R 10 E. Idem. 

Limestone. · Ccmposi te of upper 4. 7 f't .• , 
Uses: Building stone, road metal) concrete aggregate. Possible use: 

Agricultural ls, P• a6. 

D. Lyon Co. !"ERMiAN, Beattie ls 9 MORRILL ls mm.. SW 1/4 NE l/4 sec 17, 
T 16 S, R 11 E. Iclen. · 

· Limestone. · Composite of bed 2.4 f't thick. 
Possible use: Agricultuml ls, p. 26. 

, E. Lyon Co. HmMD.N",GABRISCB pb,CROUSE le mem~ D 1/4 NW 1/4 sec i;, T i6 S, 
R 10 E. I4em. · 

. Limestone. Composite ot ~ower 2. 9 ft of bed. 
Uses: Building s~one, rod. metal,, Possible uaet Ag.t'"icultural ls, p .. 260 

Idem. 
F .. Lycm Co. PEm«Ati, ~ten ls~ NW 1/1.~ ES l/4 see :t.8, 'l' 16 S, R 1:,0 Eo 

SiOa !I Ala()s 
Fe20s 
MgO 
cao 
PA 
SOs 
:tgnit. Los 

To•l.aJ. 
Class 
Ca:Mg 

Limeatone. Ccmpos:tte of middle ciet:rital bed 2.0 :rt thic. 
Use: Building stone. Pos&ible use: Agricultural. ls, p. 26 .. 

A B C D E i' 
,.92 4.18 5.97 5.65 ,.63. 4 .. 99 
0.9, . 0.62 1.09 o.~ 0.98 1.25 
0.53 o.46 o.,-, o.42 1.12 l.Ol. 
0.77 o.64 0.65 0.62 0.74 0.79 

52.07 . 52~25 51.22 51.9} 5J.o78 50.72 o.o, 0.03 o.os 0.05 o.o, o.06 
0~02 o.o; 0.12 0.08 0.09 0.02 lt-1.,, 41.42 40.65 41.14 41.25 40.46 

99.82 . 99.6:, 100.15 100.1'6 99.60 99.,0 
i...,2.,93 4,l,93 6,2,91 6,1.,9:, 4,3,92 ,,,,90 
calcite caJ.cite eel.cite ca.1.cite calcite cal.cite · 

. !I Includes T102 and MnO when present 
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\.., 

ifNleaa 
. A-0: Analyst, E. Bail 7; collector, S. Williston. Day., Wo C., 189,, 
usas 16th Ann Rept tor 1894-95, pt 4, p. 504, 505. Haworth, Erasmus, 1898, 
Kana GS Ann B for 1897, P• 77, 79. 

LimestODe. Physical properties. 
Use, Builcllng stone. 
. . . ~ 4 

A. Marion Co. PERMIAN, Barneston ls, FORl' RILEY mam. - T 19 s, R B, 
5 mi Nm of town ot Marion. · 

Average of 'blocks, produced by I. Kulm and Co. Bulk den,,ity, a.7:,0 
. l/ . 

B. Marion Co. PERMIAN, CHASE group. - T 19 S, R 4 E.v town Qt Marion! 
Dolomitic; gr-sq, ftne~~ed, smooth su.rfece. Bulk density, 2.67 .. 

C:. Marion Co .• PBRMIAW, CBAS:Sf group.!/ .T 19 S, R 4 E, town of Marion. 
Bulk demtity,, 2.72. . · 

D. Marion Co. P.ERMIA:N, CHASE group. Y No locality given. 
Bulk deDSity, 2.69. 

. .· ~ 

E • . Miami Co. P.SDSYLVANIAN, Dermis or Swope ls. T 19 S, R 23 E, ·town of 
Fonta.na.. l . 

Bulk deni,ity, 2o50• 
. . 1/ 

F. Miami Co. PENNSYLVANIAN, Dennis or Swope ls. ... T 19 S, R 25 E, towa. at 
Fontana. 

Bt.llk clensity, 2 .• 65. 

G. Miami Co. PDNSYLVANIAR, Del'iDis or Swpe ls. !/ T. 19 S, R 2:, E, town o:t 
Fontana. . . 

Bulk density, 2.,,. 

!/ Letter from K'ana GS, 7/16/53 . 

Si~ ~/ 
A B C D 

6.1, ,~1, 6.85 5.53. 
AJ.20sJ 1.59 ,.15 1.91 1.24 
Fe20s b/ = !I 19.36 18.'2 14.,S O.TI 

28.60 29.78 ,,.11 51.26 
Ha<>- 0.90 
SOs 0.95 

Total 56~,0 56.,S 58.16 ,S.78 
Clase 7,2,91 5,4,90 . 7,,,89 6.,2,9, 
CaiMg dolcmite dol.Gmdte ca.le dol cslcite 

a/ Reported as inscll.uble residue -
~ Calculated from reparted M&COa or C&COs 
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E 
1.50 
0.9> 
o.,, 

54,.06 

. 56.86 
2,1,97 
cal.cit~ 

F 
l .. ;55 

1.,2 · 

o.48 ,,.s, 

G 
2.44 . 
0.82 

o!",e 
5,.54 

57.18 
2,1,96 
calcite 



\ 

H Group 

Kansas 
A. Miami Co. PmfflSYLVANIAN, STAROO!I! ls, STONER mem. Killough quarrg, tow 

of Wellsville. Analysts, R. Rtumels and J. Scblsicher. Runnels, R. T., 1951, 
Kans GS B 90, pt 5, P• 85, 88. · 

, Limestone, 14 ft thick; eontai!w clay impurities, p. 99. Chara.cta:ietics 
of lime, p. 89. Chemical anelysie of calcined base also given, p. 91. 

Possible uses, Whiting, lime, p. 95, 102. 

B. Mitchell Co. No strati~phic position given. T 6 s, R 10 W, e11 Great 
Spirit

03 
Sprtng1 2 l/2 mi SE of ·~ow ot caviter. Ana.J.yst, G. Patrick. Patnck; 

G. E., 1881, Kans Acaii Sci Trans, v 7, P• 2'. 
Limestone, pcroua. Hardness ranges f'rcm 4-5 • 

. C. Neosho Co. PElmSYLVANIAB, IOLA ls, ~ mem. T ~ S, R 18 E, Ash 
Grove Lime and Cement Company, town of Chanute. .Analysts, R .. Rwmels amt J. 
Schleicher. Y\Em.S GS B 90, . pt 5, p. 85, 88. ' . 

Ls.me tone, 25 ft thick. Qual.1 ty marginal, quantity good. Oharacteriatica -
of lime, p. 89. , Chemical. analysis ot calcinecJ. base also given, p. 91~ 

Possible uses: Whiting, lime, p .. 95, 102. 

Do Neas Co.. . UPPER CRETACEOUS, NIOBRARA fin~ FO.Rr HAYS le ms. Sec 33, T 18 S, 
R 26 W. Anal.yot, R-. Rum1els. Lab #Ns--1 ... 2. Rumlels, · Ra T., end Dubins, I a . M., 
1949, Rans GS .B 82, pt, l, P• 8, 9, 22, ;!f.~ 

Clmlk. Above l<T.i1eat visible bed; lower Fort Haya contact not Beeno 

S:1~ 
Al:e.Os 
Fea<>s 

eO 
~ · 

cao 
P20s 
COa 
s 
Igntt los 

Total 
Clase 
_Ca:Mg 

0.52 
52.94 b/ 
o.o; -

o .. o, j 
42.15:: 

99.98 
,,2.,95 
calcite 

1.07 
1.,2 lo59 

52099 51.50 

1t.?.~Q g/ o.o6 

o .. ca s/ 
42 .. 30.., 

100.00 99069 
2,1,96 3,2,95 
calcite calcite 

!/ l'.nc:ludel5 Ti02 and MnO When p:;:>esent 
!// Rouuded off to two dec~4flll places 
.£ 105° to 1000°c 
!//. Presumably by difference 
e., Includes TiOt · 
!1 140° to lOOO"'C 
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1.47 0.74 
51.21 52ol7 
nil nil 

id.l ~1 
.41 .. 85.::. 

n..U ~/ 
41 .. 69.:.:. 

99 .. 63 99.93 
3,3,93 ' 3,3,9!5 
aa.1.cite cal.cite 



R Group 

Kanse.s · 1/ 
A. Norton Co. TERTIARY, f Loup Fork beds. - T 2 S, R 23 W, town of Norton. 

Analyst, E. Bailey; collector, S. Williston. Day, W. C., 1895, USGS 16th Ann Rept 
. for 1894-95, pt 4,. p. 505. He.worth, Erasmus, 1898, Kans GS Ann B for 1897, p. 78. 

Limestone. Average from 4 blocks. Physic:al properties. Bulk density, 2.51. 
Use: Building st.one. · 

B. Osage Co. PENNSYLVANIAN., TOPEKA ls, Curzon mem.. Sec 14, T 18 S, .R 14 E. 
Analysts, R. Runnels and J. Sc:lileicher. Runnels, R. T., 1951, Kans 00 B 90, pt 5, P• 
85, 88. . 

Limestone, 8 ft thick. Composite of two samples. Chemical analysis of 
ceJ.eined base also given, P• 91. 

Possible uses: Whiting, lime., p. 95, 102. 

C. Osborne Co UPPER CRETACEOUS, NIOB.RARA fln, R>RT HAYS ls mem. Secs 19, 
30, T 9 S, R 12 W. Analyst, R. Runnels. Lab #0b-4 .. 7. Runnels 1 R. T., and Dubins, 
I. M., 1949, Kans GS B 82, p·t 1, P• 8, 9, 22, 25, 34,. 

Chalk in 33 ft section. Insoluble residue, 2.61i, p. 12. 
Possible use: Whiting, p. 32. 

D. Osborne Co UP!ER cm:r'ACEOUS, NIOBRARA fm, FORT HAYS ls mem. • . Sees 19, :,O, 
T 9 S, R 12 W. Analyst, R. Runnels. Lab #Ob--4-10. Idem. 

Cha.1.k in 33 ft section. Insoluble residue, 7~10Jl, P• 13~ 
Possible uae: Whiting, p. ~2. 

E. Osborne Co. UPPER CRETACEOUS, NIOBRARA tm, FORT HAts· le tnem. NW l/4 
sec 13; T 7 S, R 15 W Analys·t, R. Runnels. Lab # •l 2~ lderi, ·p. 8, 9, 2;, '4. 

40 ft. of che.lk in locality. Above lowest visible bed; lower Fort Re.ya 
contact not seen. 

Possible use: Wbiti "'~ p. 32. 

!/ letter fr<lill l{ans GS, 7/16/53 

8A a/. B C D E 
Si02 .29 - 2.14_ c/ 1.00 e/ 4.:,8 e/ 2.47 
Al~s 0 .. 50- o.49 - 1.q0 - ~2.26 2,/ Fe2')s 0.67 0.79 1.03 
FeO 0 .. 90 b/ 
MgO 0.96 -; 0.75 0.22 0.16 o.;2 
cao 49.86 ~ 53.20 5-4-.26 51.92 5;;.34 
P:A; 0,07 tr nil . nu 
s O.O;S d/ nil f/ nil f/ 1111 f/ 
Igni' Loss 42.35 - 4.2067 - 4o.95 - 41.56 -

Total 60.01 99.71 9901~3 99.84 99 95 
Class 8,1,90 2.,1.,95 1,2,96 4,3,92 2.,5,93 
C .:Mg calcite c&.l.cite cal.cite ca1cite cal.cite 

a/ Reported a.s insoluble residue ~/ 105° to 1000°c 
lit CelcuJ.o:l.;ed from reported MgCOs or CaC0:3 £~ Includes Ti02 
£1 Incl'Ud.es TiOa and MnO when present ! 140° to 1000°c 
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H Group 

I(a.nsas 
A. Osborne Co. WP.ER C.RETACEOUS,, NIOBRARA fm, FORT IIAYS l.s mem. :NW 1/4 

sec 13, T 7 s, R 15 w. Analyst, R. Runnels. Lab #Ob-1-,. RurmeJ.s, R .. T., 
and. Du.bins, I. M., 1949; Kans GS B 82., pt J.1 p. 8, 9, 2,, ,4 .. 

Chalko . 
Possible use: Whiting, p. 3,2 .. 

:a. Osbolue Co. UPPER CRETACFDUS, mIOBRARA ihl., FOm' HA'XS ls mem. NW l/4 
sec 13, T 7 S., R l.5 W. Analyst., R. Rumlels. l.e.b #Ob-J.-4 .. Idem, p. 8., 9, 17, 
e., '4. 

Chalk .. 
Possibl.e use: · Whiting., p. 32. 

C. Osborne Co.. UPPER C:RmrACD>US, NIOBRARA fm, FORT ID'.l'S ls mem. ~ 1/4 
sec 131 f .. , s., R 15 w. Analyst., R • .Rurmels9 Lab #Ob-1-5.. Idem~ 

Chalk. 
Possible use: Whiting,. p. ;2.. 

l 

Do Osborne Co. UP.PER CBETACEOUS, NIOB.RARA fm., FORT RAYS ls mem .. Secs .19, 
20, 29.,, ,O., T 10 S., R 15 W. AneJ.yst, R. Runnel.a. Lab I/Ob-2.-lb. Idem., p. 8, 
9, 2,, 34. · . . 

Chalk., f'rcm U.Pl.)er part ot basal bed.. Insol.uble residue, 6., 771,, Pv l.20 · 
Pcssibl.e use: Whiting, p. 52. 

E. Phil.Ups Co.. UPPER CR~US., IO:O:BRAR.A fm., FORT HAYS ls mem. SE l/4 
SW 1/1.a. sec }6, T 4- S, R 18 W.. Ana.l.yst, R. Rumlels. Lab #Ph•l-lb., Idem., p. 81 
9, 2:,. 

Chalk fram u_y_per part of basal bed. .. Pe~hic analysis, p. l4-o 
Use: Devel.opment improbe.ble; small outcrops, other quazriea mearby. 

p. 3l'to 

A B C . l) E 
Si.02 ,.1!t, ,;.~'-} 0 .. 9.} 2.5} '0~ JU. 03 i1.91 'g/ ~3-92 ~ lo .. 96 7EI o .. a, YI o.8 
Fea:03 .l .. 9() 1.80 
MgO 0 .. 18 o .. 40 . 0.30 O.l4 0.'6 
CaO 52.75 51.67 ,,~ .. 6, 52.,9 52 .. 60 . 
P2'Js nil nil nil nil nil 
S . nil ·nil nil. nil nil 
Ignit Loa& ·!-J · 41.46 40 .. 78 42.73 ~-72 41.08 

'lbtal. ·99~/Jl 100.20 99055 98-11 99.74 
CJ.ass ,,2.,9, ,,,,90 1,1,97 ;,3,91 ,,,,92 
Ca:Mg c@J.cit.e caleite calcite calcite cal.ctte 

!/ . 14o0 to 1000oc £I Incl.wies ?:102 

Spectrographic enal.yses., grapbi~Ge electrodes used, key to symbols, p. 17 
( Bighe.1: nl.llllbers indic.a:te great.ex· a.bunwm.ce) 

.B C 
P 2 2 
Ti l 2 
Mn 1 l. 



H Group 

A. Riee Co~ :PERMIAN., S't."ONE CORP.AL dol.. T 20 S; R 6 W.. J'euatt, Jo M • ., and 
Scllcewe, W .. H., 1942,-Kans GS B 41, pt 3, P o lll .. 

Rock convem.ently si 'tuated fer stripping.. Tonnage estime.te; p. lllo 
Possibl.e use; ~esi~., P- 110 .. 

Bo Rice Co .. PERMIAN,~ CORRAL dol. 1' 20 s, R 6 W~ Idem. 
&,,...k. conveniently situated tor strip-ping.. To:anege estimate, p., 111.. 
Possible use: · Magnesium., p .. llO. 

C~ Rice Co.. PERM.IAB, S71.'0NE CORRAL a..ol.. T 20 s., R 6 W.. Idem., p. l.108 l.Uo 
Reek coni.,em.ently a1. tue.ted. fCR: strlpp;tng,, :tonnage estimate, p.. ill a 

Possible use: MagnesiU!l11 p . :uo. 

D.. Bice Coo PERKtfu"'I, STONE OORRAl. dol.. T 20 S, R 6 W., Io.emo 
~ conveniently situ.ated for stripping. Tomtage esii:J.mte, p .. lllo 
Possible use: Magnesium., p. llO~ 

E.. Rooks Co., UPPER CRE'lACEOUS, N.IOBRA..i~A fm., FOR'.t' HAYS l.s rosm., Sac 26, 
~ 10 S; R 17 W~ Analyst., R ... Ruxm.els., ~ 1/.Rc--3-A4. Rw.lnels., R.. If., end Dubins, 
I .. M., 1949, Kans GS B 82., pt J., P~ 8, 9, 22., . 

Approx l.6 :tt from. base of 56 ft section in road.cut scnt,h o:t Codell, p .. 25 .. 
Insoluble., residue ;so89;&; ·--p .. l}.. . 

Pot:1sible use: \fuiting., p ., 35 .. 

F.. Rooks Cou VP.PER C:R&'T.ACEOUS., NIOBRARA fm., FOR? HAYS ls mem.. Sec 26, 
T 10 S., R l. 7 Wo AneJ.yst, R., Runnels.. Lab #&='?J-6,. !demo . 

App.ro~ 20 i't fl."'O!ll base ot 56 ft section in rcadeut south of Codell~ p,. 25., 
Insoluble residue 3 .. 95%., p.. 13. 

Possible .use: r»bi:ting, p. ;5 .. 

G. Rook.-s cdo m>PER CRETACEOUS, NIOBRA.Pilt. fm, FOR? HAXS ls mem. Sec 26., 
T 10 S., R 17 W.. Ana.1yst., R. Runru-.J.s. !.e.b #Ro-}-ll., Idem,. 

· _ Mt~e of :56 ft sec:tion in ro&dc:m.t south a£ Cooell, p .. 25.. Insoluble 
residue 4., 9(i;/J, Po 13 .. 

Possible use: Whi~ing, p~ 35 .. 

A B C l) E F G 
SiOa 2 .. 68 2.48 2 .. 52 ; .. o4 1 .. 52 ~ l,,9} / 2ol' !/ AlaO:i 2o?4 2.,61 2 .. 89 i .. :~, l. .. O} ~ 1.27 !iJ 0 .. 79 a 
Fe2~ Oo;4 0.35 0.55 0 .. 55 o .. 91!, 1.79 J..O;j 
Mg() 15.,5 14 .. 08 13.,52 i4 .. 4o 0 .. 2, o.4o 0 .. 1, 
CaO ,,.,82 ;;5 .. 92 .;6 .. 4tt, 36~22 54 .. 00 52 .. 61 53041 
Pa!Js nil. nil nu 
s nil . .nil nil 
~snit Lossh.-.5.,25 4})i6 !~_, .. 29 41.,4.0 42 .. ll ~ 42 .. 02 E/ 41 .. 55E./ 
~ota.1.. 98 .. 18 98090 99.,01. 97 .. 02 99 .. a, 100.02 99004 
Cle.ss },2-t-,91 2,,4.,92 .;,J.t . .,91 3,2,8$ 2,2,95 2.,4,94 2.,2,9:; 
Ca:~ cs.le dol. ca.le d.ol calc dol cal.c dol CMcite calcite ~cite 

!/ Includ.'3S T!Oa g/ 140° ~o J.C!GIO°c 

13~--



H Group 
ICanea.s 

A-li: Rooks Ooo UPPER OltETACEOUS, l'l!O:BRA.'RA fa, FORT BAYS ls mem. Analyst 9 

Ro Bw:molso Runnels, Bo To, and Dub1ns, Io Mo, 1949, Kans GS B 82, pt lo 
Poaeible usa: Whiting 9 Po 32, 350 

Ao Sec 26. T 10 S, R 17 Wo Lab fRo-3-220 Idem, p. S, 9, 220 
Approx 13 ft from top of 56 ft soction in roe.a.cat, south of Codell, Po 250 

Insoluble residue 7o5~, p., 130 

~o Sec 26, T 10. S, R 17 Wo Lab fRo=3=26. Idsmo 
Top of. 56 ft s0et1on in roa.dcu.t &0uth of Codell, p. 250 Ins lu.ble 

rsuidue 7o4~, Po 130 Petrographic e.nal7sis, Po 140 

Co See 35$ T 10 S, B 17 W. La.'b iifno ... l-l., ldem., 
From basal b6do 

Do Ssc 35~ T 10 S, R 17 We Le.b {iRo•l ... 2tf o Idmo 

Eo S~c 350 T 10 S, R 17 W. Lab ,S.Bo=l-li~ro !demo 

Fo Sec 350 fl S, R 17 W. !,~~b rffe_ o=l=:5 • !dom, p. g, 9$ 230 

Go Sec 35e T 10 So R 17 Wo Lab '6\Ro=l-6i'l'o ldemo 

B., Sec J4e T 7 S, R 19 Wo L8.b fRo=4°&-lb. .Idam., 
From upper pai .. t of basal bade 

A B C D E · F G 
S102 1.,70 }Jj 4oOS "pJ 3ol4 2o5g 2.15 . 2.,97 -, 1~.00 

Al203 3.,12 2 .. 85 , ~1.,7s -W lo7 pj Oo67 g/ 0 .. 72 °9./ Oo75 '&J 
F 2')3 2.,57 lo2l 1 .. 32 lo35 1o7J 2.33 . 

. JeigO 0.,26 lost o .. 6s 0.07 0.58 o.g2 o .. s1 
Cao 52051 5lo07 5loS5 50.,9s 52.16 51.,37 50 .. 45 
P2"5 nil 0.,07 tr OolO Oo06 OolO Ool6 . s nil nil nil OolO tr tr 0 .. 02 

Xgnit LoH !/ 40.74 40.,15 >u.,6~~ >uo24 41 .. s9 41.,V.-6 4o,,65 

Tote.l 100.,90 99.,l~6 99.09 9s .. 10 98086 99.,17 99017 
Claso 2,7,89 4,5,90 3.2,93 3,1i-o9l 2,3,94 303,93 ~.4,90 
Ca:t,tg ealc:lte calcite calcite · calcite calcite ealcit$ ee.le~,to 

!/ 140° to 1000°0 
~ Includes ~02 
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a 
4 .. ~2 
Oo f\.,s 
3.64.::.r 
O.,lJ 

50.15 
0.09 
nil 

39 .. 39 

' 98.ll+ 
4,5e87 
calei.t~-

~ 



, H~ 
Kees 

A-G: Smith Co., t!PPER CRETACEOUS., NIOBRARA tm, FOB.2 BAYS ls ~.. Analystp 
R .. Rumlel&. R"cllUlelS; R .. To II end lmbins; I., M.." 1949., Kana GS B 82, pt lo 

A•ll' : Possible use:. Whituig, p .. :>5 .. 

A~ ml 1/4 sec '2~ ~ 5 S., R l} W.. Lab #Sm, ... l, .. l'b,. Idem, p .. 8, 9., l.7, 22., 24 .. 
From upper ~ of bual ood. 6 ft above top of Codell ss~ Insoluble 

residue 7 .271i, · p .. 1::;. 
/) 

B.. B 1./4 see '2, !.r 5 S, R l3 W. Lab #Sm,-1 ... 2.. Idemo 
Insolubl.e re&idue 4,,17'%, p. l}o 

C.. . :NE l/4 sec .32, f 5 S; R 1, lio Lab #Sm-l.-6.. Idem., 
Insoluble x-eaidue 2 .. 36i, p. lJ .. 

D"' ~ 1/4 sec l23 ~ 5 S, R 13 W. Lab :/J: am-.1 ... 9. Idem .. 
Insoluble residue 2 .. 91~, p .. l;," 

E.. NE l/4 sec }2, ~ 5 S, .R l.;') W.. 'L!ilo ( # Sm ... 1.12. Idem. 
Insoluble :t"'esidue 4 .. 17%.., p. 1, .. 

F,, NE l./4 see ;$2, T 5 s, R 1_; W~ Lab# &,. ... 1-i.,.. !demo 
Fram top bed; ?>2 ft above top ct Codell ss .. 

G., SW l/4 see %, T 4 S1 R J.5 W. Lab ,J.Sm.-2 ... J.b., Idem, p .. 8., 9., 22 .. 
Che.lk, ~din small qw,n~y11 P• 35.. 6 f-t from bottom of bsasl bed., .P~ 24 ... 

Insoluble :rest.dUG 7.8811,, p. 13. P~aphic ane.J.ysis., p. 14 .. 
Use: . Wbiti»g, p .. ,,. 

A B C !) E 'Fi' G 
Si02 , .:n l.68 1.02 1 .. :;s 1.58 1 ., 78 4.J.O 
AlaOs l.74 0.82 o.49 0 .. 57 1.05 0.6} loTJ, 
Fea<>s ~ LTI l .. 14 o .. 48 1..09 0.85 0.65 0966 
M®' 0.79 0.0.3 . Oo25 o .. ,o 1 .. 29 0.10 2.(>, eao 51 .. ea 5, .. 25 5:5 .. 91 5,; .. 58 ;a .. 02 ;4.62 ,Oo,9 
P;i:>tJ; nil _n.·ll nil nil nil tr tr s ml. nu. nil nil nil. tr !'lil 
Igr.d.t loss !?/ 40.87 42 .. 49 42.91 42 .. 62 42.,22 41 .. ,0 40.52 
!!'efal l.00042 99 • .t+.1 99.,06 99 .. ~. 99.01 99008 100 .. 0l. 
~ ;,~·,91 2.,,,95 1,1,97 l,2,96 2,2,94 2,2:,9:; 4.,,,go 

. Ca:!~ eal.cite calcite ealcd:te e&l.cit.e eal.cite calcite mag cal.e 

!I Incl s TiOa ~ l.J:-00 to lOOOoc 

SpeetrGgl'aphic ~s, graphite electro6..es used1 key to symbol.s1 Po 1.7 
(m,Sher· numbers ~cate ~ei.'W' abtmde.nae) 

F G 
nu l 

2 l. 
1 



:H Group 

Kansas 
A-E: Smith Co. UPPER CRETACEOUS, NIOORARA fm, FORr HAYS ls memo 

Possible use: Whiting. 

. Ao SW l /4 C 36, T 4 S, R 15 W. Ane.J.yat; R. Runnels. Le.b #Sm•• 2-4. 
Runnels, Ro T· .. , a.nd Dubins, I. M,., 1949, Kans GS B 82, pt 1, p. 8, 9, 17, 22; 24. 

Insoluble residue lO.~., P• 1;5. · 

B. SW 1/4 sec ,6, T 4 S, R 15 W. Analyst, R. Runnels. Lab #Sm-2•9o Idemo 
Insoluble residue 4059%., P• 13. 

C. SW 1/4 sec ;6, T 4 S, R 15 W. Analyst, R. Runnels. Lab #Sm.-2~14. Idem. 
Insoluble :residue, 1.96,,, p. l3o 

D.. SW l/4 sec '6, T 4 .S, R 15 W. Aue.J.yst, R. Runnels. Lab f,Sm .. 2-15. Idem. 
Insoluble residue 3.791,, p. 1:;. 

E., No loca.lity giveno .Analyst, R. Thompson. J~-rett, J. M., 8J'.id Schoewe, W. H., 
1942, Kans GS B 41, pt:;, p. 128 • 

•✓ Chalk. Tonnage estimate, p. · 128. 

A B C D E 
S102 5o84 2.51 1 .. 09 2 .. 4, 1.50 
Al.r/)3 lo74 a/ o.64 a/ 0950 e./ J..20 e./ 1.35 
Fe:;!)3 Oo65 - · 0.5:; - 0.10- 0~46 - 0 .. 55 
Mg() , 1.38 1.05 l.o8 l.ll Ov55 cao 49.75 52.65 55.01 53.61!, 54c8o -PA tr tr tr tr 
s nil b/ nil b/ nil b/ nil b/ 
Ignit Loss 39.86 - , 4lo75 - 42.96 - 42.01- 42.18 

Total 99.22 99.1:, 100.74 100.85 100.9:> Class 6,3,89 ,,1,94 1.,1,97 2,2,9!/ . . 2,2,95 
Ca:Mg cal.cit~ ceJ.cite calcite caJ.cite calcite 

!/ Includes Ti02 ~/ 140° to l000°C 

Spectrographia analyse, graphite elect.rodes used, key to symbols, p.17 
· (Higher numbers indicate gr~e.ter abundance) 

B c - D 
p 2 nil 1 
Ti l 2 1 
Mn l l 1 
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~as 
A.. Trego Co.. UffiER ~mous~ N.COOR..~ fm; FQ!{l; HAYS l.s ¥Wm. NE 1/J;.. 

. SE 1/4 sec .l., T 15 S, R ~ W.. JmaJ.yst., .R., RUimels.. le.b fll?r ... l--15~ Runnels, Ro !f .. 31 

and ~bins, 1. .. M.,, .1949, ~us GS :S 82, pt l.., Po 8., 9, 22 .. 
Chs.llt; inc~ete seetiou ~-urea 55 ~t., P~ 35,. 
Pos$ible use: Wh:J.it,ing., · po 32 .. 

B.. i~go Co.. UPPER ,;,;Ri'TACEOOS, NIOBRARA fm.ll i'Ui1l lial"S ls w-:,..m. Saca 4, 5 
8, ,9, T 15 s, R 2' w. Analyst, R .. &.-.nnel!h Lab fir--2--1.. Idem. 

\ Chalk fi'Qll!. be,sal bed .. 
Posei.ble use: W.hi:tiDg.,, p. 55,. · 

C., T.rego Co.. ~~ t~OOUS ~ ~.MA fl:!1 &<!OK! HILL cllelk mei'll... 'JI 
;oo to '20 im.les W o..-rr: Kanae.e Ci t'.,r With.tn , mi oi' XfmlSU PeAtiie RR.. Jwsi.J.yst, 
G., Pa.'tr"J.elto :Pat:r:-iclt., G~ E.; 1875, 1Cans ke.d. Sci Trans; -v 4, p .. 14. Elias, 
M., K .. :;, 19'1, 1'9,ns GS B l.8, p" ,S .. 

C'nelk., lo~~ !w.lf 00: member,, i"'ine-~i.J.ed, snCl'r./' whitea 
A'\Snibl~ uses: Wbi t:l>lg:., I,lttt.ty, ~J.eimine 11 cement :wgtedient o 

D.. Wa.batm.see Co. PERMIAN: Beattie :Ls1 CO~ONWOOD xi~. "JJ T ll S, R 10 E1 
tmm of !IJcFGr~. Analyst: E .. :Bai.le--.11 collecto?, S .. Willi.st®. Day, Wo Co; 
1895.t USGS 16 Ann Re-pt -:?or 189!} ... 95, pt 4, p. 505. 1,h),'{fQ?''(i...'!i, ~iW$ 1898, iiCarm 
GS Ann B for 1897, p. 79,. 

~etone o Av~.se f.ra'A ; blocks o :f'hys&cal _pr.~i~s o Bulk li.enai ty, 

Use: l~ding stone q 

!/ Letter n-cm Kans (JS, 1/16/5} 

A B , 
S-102 l .. 66 2 .. 82 
AlaOs 0.2.9 f2I i1.41 El FemOs o .. 61-} 
Fee 
MgO 0 .. 1.9 o.49 
~o ,,~1~, 52.91 
PA m.1 .nil 
Ba()-
s ia-- n:U 
Ign:i.t Loss el 41 .. 6:l 41.i.1.a 

Total 97.84 99 •. .:u 
t'l.asri 2,1.$94. ,.,2"'9' 
Ceil.ii cw.cite csJ.cit.e 

C I 
0.69 ~ 

!o.4:; 
0,.09~ 

55,,1·7 g/ 

Oo:,ll 

l) 

3.,27 g/ . 
(P-~6l .. 

!/_ l4(i> to lOOOoC ~/ Calclill.e:tad frooi x-epor-t~ cm•'l.om.te 
fj/, Ir.wiudteG tiOa . eowl'ti i.';'!;l.en-te . 
"sf ~~ a.15 msol.UbJ.e res:Uaw !f CeJ.cw.ate.-a. £-ram repu.t-ted ??~03 or caees 

$.pec.'t~ogre~i.c anal.ysim, ar~ta. te electl'Ocl.es used; key to ~JJnbola, p., 17 
(Higllel' IWFJle:e·.s i.nl.liea;te W,-00..~ ablmdF.W.Ce) 

A 
?, 2 
Ti 2 
ii, .l 



B Group , 

a 11 
A. Wa.baUJlaee Coo PimMIAli, :ttie ls, ~ ~ :::., T la S~ B 10 B,. 

tatm Qt Aba. ~, B llm1l ; coneeto:r,, s •. WillJ..lltca.; i>a»', V. O .. , 189, .. 
usas 16th Am ~ for 1894--9', pt 4, P• ,,,.. DavOi'th., Eraamua~ 1898. 
CB A!m B ~- 1897, p .. 78. . 

Lh?.utcme. P.h1mlem.1. ~ies. 1M.k 4amity, 2.67. 
UM: ~ stone. 

• WUGcm eo. ffllEYLVAEWI, ~ ls. !' 30 s., R 16 B., towa rd 
~. Anl.ysts, t.etl!'but7 anr.i b~mll. :mnrorth, Eft~m, 190,., as 
Ann D ~- 190a, p. ,o. s~,. :r. a.,. adl B • h, aawm., 1906, 'CSGS 

296, x,. e>6. . · -
L ·• Scrmea, pbJs1 ~, -«-ftll'e4 ~in ct Ge!:~ 

mlztun., l'u9 as Au B tre 1908, p .. ,i .. 
~tea J CmlEll!lt EB't~al. ~ mind with Bal • 

C.. Wile Co. Mti!S!LVAWIAN, .85!tlLWf{& ls. T flf S, R 11 E, tom t '11'-LL>'""""o 

S~r., F. c., . ll'aWG!fth, Eraamm., 19('1)., mos B a6o, p. 509. usos » 296, 
p .. 57. 

Limafrilcme. 

» .. Wymdotta Co. PDm!ti'4iiIAif, V;f&ldotte le,. ~in is · • See a,, 
T l.1 S, R 23 I. ~-, B. )b.,m,e].s elitd J,. Sehteichml.. llhmnels., B. T .. , 19'].

1 OS B 90~ pt 's :,. a,, 88. \ 
13 ft tti! · • Chem.teat emJ.w!e ot eel.~ baoe o aivm, P• 9l 
P !bl 11 : Lime, P• 97, 102. ~ me--~ JdaitJnmi chemoa.l.. 

~:l:r.ie&tio: • ( 

s 
s 

48.4' 
. 99 .. 02 
,.,2.,94 
c&1. te 

410'1 !I t:g: _, 
99.47 99 .. 88 ,.,,.,93 ,,,~93 

~~te cal.o!.~ 

~ f;b~sl:~ 



Group a. 90= £tru.obonatea from 90% to •10~; 5102 .., (R203''nil20) + Carbonat~sc: 9of/ 
Xanea 

A. ~iMif'erd Coo mfflS!LVAimm, OlmWKmm ~, Jmmi.tORE lm •n• Sec 32,-
'1' 21 S, R 25 E.. ~t~ G .. st~.. Pi.m-ee9 r1. G., and O~t:!~, t,Y. H .. ., 19,-f J> 

mm~ cm B 21?-~ p., !i'L, ,a.. . -
:Pex-tial. ~is s~ 7.,f:1$ :rerrow aarl."ffllltte .. . 
~. · Li&)l.t );ortion of mottled. reek., soluble in J. ltCl + S ·!bO~ 

'b~ilimg 5 ~s.. . 
See m A1lll, .. poll6 ~or a~is of' dt:tt'k ~tum of same ~k. ~1m 

of iuttilu'b.le ~ettmu f.U.0.m·»· 8.66J Al.e,Os,. 3 .. 32J FeaOs, 0&76z I~, Oo'5i Ce.O, 
MHJ tiO:b O.,l3i. . 

SiOa 
Ala0s 

- FeaOs 
FGO 
Mg{) 
C&O 
~iOm 
MnO 

~aw 
Cl.us 
~&I~ 

A 
0 .. 2:, 
Oc,3 
1.1.0l'W 
4 .. ~.~. 
6.oo 

;6 .. oa 
m.Gae 
o .. 18 

!1-7 .80 
0,1,T'{ 
ms et\lc 



Miscellar~eoue Sedimontfl~cy Rc:idrn 
.['Predom.in.ant constitLwnts oth1?r thfxn. f:H02., R2(J:.~'·H20:: a::w. (C'a.,,1,~G} coi/ 

Kansan 
A o Barber (!o ~ F.P •• RM!l'J.li: BL.f..i.J'.l'l.rl f.ttt, ME!HC tNE LCiDGE gy:;,lHtJ'(). rn.em ❖ ,\·t., Rl :t ng, 

:NW eor-ner of Coun.ty. Analysts:; -E. B$.:D.c1y si,r.i:i. i.v't. W:l::d.tt,.r::i.1. Ea:;,1~WJ< B, H. H., J 
and Wh:5.tte:o., M. W., 1896, K.s,r.;,s Un:tv Qi..ta:x.·•t v 6, f.'u ;,()u G:riJtu1c:=::y- , (L F., a.mt !!ailr.·~/' 9 

E,. H. S., 1899, Ka.!J.s G..S V 51 :p~ 147" 
Gypsum: wi:r!.t;e 3 25 ft t.h:i.ck,. Upper J~,:r·t 0 sugary texi:;u.t•t:i; li::r:•Ji~J .. ;',1:!l.x.,,:; 1 

com:pe.c:t. A:real extent e.n.d geol,Jg:l.c sec~i:;i.on O :i'.ll.am, :p" i·o, ';':L 1 '7i1 ,. 
Uses: Ple,sJci~r, ter.ra :a.1.bi?~, ic1em, :p .. 70. 

B~ Bl'.u•ber Co. J?JgRJ:.r.o:AN.., BLA:f.11:JE ftllp M1.IDIC:G!ll! LCiOCJ3 gypr:HJ.n>. l.!~lta Ji,-;.; Klings f!:y; 
corner o!' county. Analyzed in le-J, cf' U. B • Bu1:>-~Eu. of Ht,aX1.1:t2~'i.$, W1:1.shl.\"lgtor, .0 ., C " 
Stone;, IL W., 1920, USGS B 697, P.~ P.f!.,. 

Gypsum from 'bed 20 -t,o 25 ft, t.:tli.ck ,;: q1,aa:r.:~"'ied by J:l<?.ff~ :B:to.a :a,:it,to:-r 
5 ft ha.rd, darker,; no·t q1.iarr:ted.. 0 1Terbu:i:-den, y:J ft; p. U.!3 . 

c. Butler Co. Recent('?) eu:rt'ace ueposS.t. T ?,'5 El,, R ti 1! 1 T :,,,r;2 .u.:t nh o.E' 
town. of Burns; near Davi~ Creeko ADJ.i',lyst;s } E ~ J3ailey, $ ~ :::,. n. r,k;.,f':,rc1t,,r.:1tL r ei • .n::s CS 
V 5., :P• 15)·~ 0 

O•ypei te;. ~hi ter. than. s.ny <:Jtht:.~r lm.<J1i·.f'.t1 gy};isi.te tl.e:r.,..::Hs1;( r:1; ::i,:m:l:.:rd:t1:-J ,, n:U\:>:rt1:.-­
sized.l' perfect,. min.1.l.te gyps~ crystals. As,rerr-.i.ges 6 ft, tb.:t~~ ,:,,.ve.t' :?. e.c:r·~1~.' th:i.:-mer· 
beyond. · 

Use~ Plaster maJ.1.t\factu:retl b:r l&nsai:: Sout;:t-.e:rn Cie.m1~:o:~. F·Li·;;·..,er 1)t.1, _ po 6"L 6tL 

D • Cl.ay Coo PERM.I.AN, WID:Js!HG'.l'O!J f.rn ( ? } .. '1.1 J..(l S 9 R ] E, 
ft..neJ.yst,s, B. Bailey and O. Stact't'o,:·-d.,. Karia ·r1:d.v Q,1.~:,,1:t; s v 6 ~ IL 

Gypsum~ 

E. Clay Co~ liecerrt { '?) su:r.f'e,c,ee 
Ane.lys-tsj Flo :Se.iley, and O. m:.l:'!,ffo:r•d¢ 

Gypsitei.1; 11eru.· ct·eek 4 m5:t~.s 

depo~it, ,, 11 10 t:: f H 1. E: 

of 60 acres,, 

Si02 !I 
Al.vs ) 
Fea()3} 
MgO 
Ca.O 
ffz() 
SOt:i. 

Use: 

A 
0.19 

0.10 

o.i6 
:;2.5:; 
a,.46 
45.7; 

B 

Kt:r.ns GS v 5, j}c 11'.);'.,~. 
"t ci:r i'.lti,.U. " F·i~{m 2 1,o 10 

f'l ,., f]; 'S 
2.31 18.69 l0_,£J 

(). 37 , ".ll J~ •:J.L-
·: ·1,;:, 
.. ~~ ~.,.r. r-. 

0.25 Oo4:.S 0 h;.,• 
•"•') 

,4 .• 52 ~~6,,71 X>,,7/3 
rr.72 1.5~fJ9 :t'"(.,1.C 
~;:,, 0 95 ;f5.,2~( 51,. , ~.6 

S~!5.1 c.l2 Sl~; -~6~ 9!-~. ,, 2i.;. 

13i 
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Kansas 
A. DickiWiOD. Co. P§i.M!Al , s~ gl'OUJ)p WELL~ sh, Ho~ .err Sal.omen 

GI,6tms bed. _'l! 16 S., R 3 B; l . 3/4 mi ti of tOtm of Ropeo_ Ane.J.ysts, E. Bailey and M. 
Whitten. Bailey., Eo JI. s., ~ Whitten, M. Wo, 18961 ID!n.G UD:tv Q.U31"t V 6, p;, ,o. 
Grim le70 Go Po 9 and Bdle1 0 Eo. B,,. b., e 1!99 e Kans GS v 5,, 'i>o ll!-60 l47o 

· Ona~, composite aample fl'a1l five ears at entrance of Hope l&ha'ft4 · 
About 5 ft thick, white, cwlpaCt.J as oc1ated ·aith satin spar. 'fh1n deposit of bl.a.ck, 
~ ~ gpsum overlies 'be4, idem, p. 59, 6o. 

Uses Pla&ter, Po 59. 

B.. Dickinson Co. Pm.ttAm, SUMNER gl"Ollpp WSLI~lW Bh, Rope or Solam.O!l 
sn,avm bed. '1116 s9 ·a :, E, l ,74 mi w of tmm of lfope•. A~yats, E .. ilai.lq al14 
M. Whitten. Kami univ Quart v 6, p .. ,O. Kans GS v 5, P• 11~6; 147. 

Gypsum f'l!'om Shatt 8o ft deep; l/4 mi W of Hope ~1-7· Abomi 14 ft 
thick, W'Ld.teJ ~"el•sed 'tr,r tm.v:, &\rk lioos gi.Ving gn0:i.Ssic appas;n.nce. Lowr p&l't 
cc:mte.i!W rounded sat.em.ta cr;ywtala v.i.tb dark mottled surfecras. 

Use: Plaster, ide:m., p. 60. 

C. Dictd.naon Co. PmttAB, ~ goup., ffELLmoroN sh, Solomon gups bed. 
T 16 S, R 2 E, 4 ~ S of totm. a£ DillC/1. Analysts, E .. IN.le., and E. 11i'anklin. 
mms as v ,, p. 146. 

GJ'psufll. 

D. Dickinson Co... PERMIAl'f, StilltBR gl'Ol!p, ~B sh, Solauon ~m bed. 
'? 16 S, R 3 E, S1W.lJ. 4U9.ffY omtth of taim of Dillon. J\.ml~y-Bte 8 E. BaileJr am 
M. Whitten. Idem. 

E. Die!d.rmcm Co. PlfflMiaE', ~ group, WELL:pm/lON oh., Solomcn ~um bed. 
'? 11'- S, R 1 W, 1/4 mi E of Solomcm. mill. Analyets, E. :&rl.).ey .and M. Whitten. 
Kmus Univ Quart ·v 6, P• ,i. Kans GS v 5, p. 148. 

Gypsum. 
Uses Plaster., idap p. 148. 

F·. D:tcld.Jwon Co. PERMIAN., SUMNER fP'Oup, WEU.,:tfflJ'.OOl'l rm, Solomon gpa bed. 
T 14 S, R l W, 6 mi SW aK t0W.U of Sol.amcm. Anal.yats~ R. Bailey and M. Whitten.. 
K'sus Univ~ v 6, P• ;D.. Kaus GS v 5, P• 148. 

Gypsum from ·m:1ne, abamloned in 1898, at Solcmori mill. Lower part of 
wrk.d ~ very c~, filled vlt.h oVQl CJ71Dtel.S of yellowish brom selenite. 
C0:1cb.01clat f.n.c-ture. Upprar part White, leas ccmpaat., · no c~s. Geologic eection, 
iflem., P• 58. 

810a !:/ 
Al20e) 
Fea()s) 
MgO 
Ce.O 
HaO 
80s 

Total 

Use: P.!.aster, idem., P• 58, ,9. 
A D C D 

0.52 • 0.34 1.18 o.s, 
0.26 0.16 0.15 0.12 

o.98 o.62 o.a, ~ - 0.27 ~ 
,a.28 32.61i '2-'5 !u '2-61 ~ 
l.9.47 19.6:, 20 .. 00 19.96 
4Jt. .. 6l 45.28 45.89 ~ 46.l.O "9J 
98.12 98.67 99 .. 82 99.41 

~/ Includes ir!solubl.e residue · 

0.16 

o.46 
;52.04 
2>.Y{ 
45:n 
99.18 

1? 
0.55 
0.23 

0.22 
32.64 
19.54 
45.95 
99.1, 

~ Calculated from reported M&OOs, CaCOs, ad/ar CeS<l§ 
CaSO.o, repcrted u 78.20, Stcme, R. W. s 1920, USGS B, 697, p.28 

7, ' •..,:,/ 



I cale:11.-:m. Sul:fa:t Rocks 

~ 
o Dickinson. Co. FERMV-~, St.lMNER 6&'~, rrfi.L~OW Sh.r, C2?"ee1.ey gvps1m bedo 

~ 16 s, ft 3 E, (!U&X'8'Y 1 l/2 mi W of town a.? H~.. turalyats., E .. '! · 1.ey m!td M. ffuitt~n. 
DaiJ .. e,-, m. lio ~ I and Ubitten, w" :i.vr., 1896, Km,us tr.a.iv Que.xit V 6.,. Po 30" Grimsley., . 
G. P., a..V\d ~.ley, E .. H. S .. ;, 1899.,. ~.a GS v 5, P• 1\6, lb,7 o 

Gypsum; '.bel.01r buff, aof't ~ ~lwl:~r lin"..estone .. 
Uset Plat1.,.~, i&am l'>• 146 .. 

. B. ~ckinson Co.. :Rece:at (?) sur-lace de!X)fll:tt. T 16 s, R 2 E, , l./2. m 
Sli1 o£ wim or: Dillon. .st.nal~·sts, :m .. i.!a:Uey .m1~ M. ffll:t.tte.tJ... Ka!!.6 GS v 5, l?• 150. 

Gypa1te., 5 ft l.~e::. .. ; 1'JQ?n tmd~ W:Ger.. ~j?;p of depooit,, ple.t.e 18 
Uooi ~.,, lil.l:lUV.fscst~ b:'! ilw<lifrl. t ... Cemen-~ P'-dlS'GGl"' co .. , p ~ 65 .. 

c. Dic~o·"' Co.. P.ecen't ( ?) sun'ooe deposit-. T 16 s, R 2 E7 ; 1/2 mi 8\J 
of to1m of. Dillon. .i~f!tG :i E. ~i..1.ey 6W.d O. S~affo-i'd.. Idem. 

Gypsi·te.. . . · , 

». Diekin~u C:o.. 1~er!el'r'- (?) s~face depo~it.. T 1.6 8~ R 3 R, n~ .. .;Gvf!l of 
Dillon.. AualytYi;s, E. Ba-9..J.ey e:rtiP. M., t.5!l.:t t·wA.. Ide.tt'l,- p.. 1J~9 .. 

Gypsi"oo • 
Use: P.tooter., ~nfac.tured. by Salum Cenwn't: Pl.a.star Co .. ; p 6 1.49., 

'E~ Dieklnscm Co. Recent (?) eu;.-faee de~:tt. T J.6 s, R ';> E., n~t' ·~mm 
o~ Dillon. An~l.;rsi;, E.,. Bmley., Idem., p .. 820 

GYpr5it,~ f!t"O!!i deposit. cov,'&i.~ !t-0 e.cres. M-e2t -~hiclm.esa 18 ft. Tuwm-itict:~ 
ttf oc,1:,..t., .!leyp 0,00 1:lrro... 1_s,. , so:w. c·~<:r.,,,'ilul'dr.m<-

Uaa: J?le,ster, ma.mii'ae-t e. b~ .A~G;J:te ~~t Pl.eF-Jt,e:e Cc.., p. 61-., 

F. b·ion Co. Rece11t (?) suri'~1ee depoa:l , .. ~ 11 s; R 2 ·, , 111?.cdes t'&!•ti. 
Auu~· r P tiilk:. n.. Ide, p~ 150" 

Gyy :t·t(?., 'b&:iS'" uf ~ed • 

Si~ g.J 
A C 

0.4,l rr.10 ,.l.8 
ilaOs J 
FeaOs 

0,,29 2.0!:- 0.95 
Ms() Oo29 0 ... 59 0.15 
Ce.O ,2 .. 5, f!'{ .. 62 52.16 
Ha0 19-'10 15 .. 16 19~¼,l~ 
SOs 46.o.; ,,.,:?.$ !i-l.00 , · 

T . 99og5 95°79 96.88 

a/ Inel:ut\oo ini,:\oluble rseidu~ 

D E 
J.2.1; . · 6.49 

Oo99 I 1.Qf~ 

0 1-;:. !!,/ 0.1~2 • ;J.., I 
29.11r. 31.,07 .£ 
:t6.75 ,s.56 1,1 37 .h.,9 ;itS.80-

96 .. 92 96.09 

~ Celcrul.&:~d ft'<'Jl.n report d Mg(:0$, ~C03 0 atad/ or C~.SOv,. !/ IneJ:m.wm ti1eme MgO 

1? 
l5.'"(6 

0.1~9 

27. 57 12,,,£,/ 
18.64 rd 
:35 2b. ';). . 

97 .,70 



I CaJ.c:::tum Sulfs:te Rocks 

Manon Co. Recent, (?) su1"i'ace deposit. T 17 s., R 2 E, Rhodes farm., 

A. A..t1alyst, P. W-D.kinson. Grimsley, G.. Pa , and Baile;y-, E 9 R .. S. , J.899, Ke.ns 
00 V 5, P~ 150@ . 

Gypsite, 8 ft f~o.m. surface~ 

B. AneJ.yat, p. W:Uki.nG0ll. Idem. 
C~si''Ge, h,. ft from sUl".face. 

c . AnaLysts » E. Ba:1.1ey and o. Stei'f ord 
Gypsite • . 

Idem, p~ l5l. 

D. AneJ.yata, E. Bailey and M. Whitten. Idem, p. l.5(). Ba.iley, E~ :a:. S., and 
Wid 1'jt.en3 M.~ 'W., 1896, IOl,ns tn.rl.:v Qu:i:t.rt v 6, r. ;52. 

Gypsi:tea . 

E. An&J..ysts, E .. B£iiley and. O. Steffoi"l:J,. E'ans GS v 5, p. l5lu 
Gypsite. 
U~e: . Ac"lis as a 1-eta1·de1· in pla.ate •w"aen mixed wit.h other gypaita. 

'J:i". .A.11.atyst.s, •'. 1?.aile:,r e..nd O S·~foru ,. Ida\! .. 
Gypsite, 6 \;O 10 r·h th.{c:k.. ft.ve:tag of 8 aampleo :f'.rom different parts al 

'bed. at. p,e:fths c:f;' 2 1/2 t,o ;; 1/2 :rt. . 
Use: Pltt.!rLi~, manv.:f'ac·Gut>ed by ACtte Cement Plastex• Coo, Pe 65., , 

G. f.i.ru.>J.yaJG ;11 •• • W:i.J.kiru!JOll. !deir.., :. ; .1:;, 
Gyps:!:te, e.vexage o:l:' on.e ere. 

A :u C E F G· 
, a/ 

li.~82 4025 llo78 }~o6 6c;3 7 .. 68 8 .70 Si.Oa -

il~s~ 0 .. 79 0.5:; 1.87 o.;4 0 • .53 0,89 :: .98 Fe,r;P3 
0.16 "E.I ~)clO ~~ (.) l.1. ~• E,/ . b) MgO ( Ool!-8 Oo42 0~88 0.54 '1§/ 

:,0.60 b/ .. • :J b/ 
t.'8.05 b nao 30062 -· 28.611- ;$;) 91 - ;o .. 70 30.,2~ 

H:aO 20.!~l , / 20.82 ~ / J.8 ... 25 11·.2~. 19.,23 17.T7 20 ... 66 bl 
SOs J+o.(t( ~ l~0.88 .£ ;.5 .. 04 . 39v59' ~/. 32.,77 37~28 34,,,26...,. 

To't,aJ.. 96 .. 85 CJ'l ~20 96.06 94- 57 . 89.98 . 94° 7:; 94027 

al . 
-' Iuclild.es irwcJ. ubl.e :residue . 
b/ Ca.11:!uls:'e,e,i from 1·erJC-rted V~"COst cm.003 o:dJ./ or OaS04

1 

141 , 



I Calcium Sulfate Rocks 

Kansas 
Aa Marion Co.. Rece.ut ( ?) surface deposit. T 17 S, R 2 E, Rhodes f'e.rm. 

Analysts, E. Bailey and O. Stafford., Grimsl.ey, G. P., and Bs.iley, E. Ho S., 1899, 
Kans GS V 5, p .. 151. 

Gypsite, a.~e crude material as used in manufacture of plaster o 

B. Marshall Co.. PERMIAN, OOUNOU,. GROVE group, Easly Creek sh. T 4 S, R 7 E, 
2 1/2 mi NW of town of Blue Ra.pide. .Ane.J.yst, E. Bartowo Idem, p~ 145. 

Gypsum, 8 J./2 ft thick; at Fowla-ns mine, oldest gypsum world~ in Ka.nso 
Gray mottled rock t?aversed irregularly by bJ.ue ,clay- seams; vertical., slightly 
curved white selenite needles at top of bed. OVerburd.en, ;O :ft. Gecil.ogic section, 
Po 53,. 

Use: Plaster, p. 55-

C ~ Marshall Co. PERMIAN, COUNCIL GROVE group, Ea.sly Creek sh. T 4 S, R 7 E, 
1 mi M of 't(.)w'i.l oX Blue Rapids. Analyat, E .. Bartow" Idem .. 

Gypm.m.1.., 8 1/2 t't thiak,; a.t Grea.t Western mine. Similar to roc:k described 
above in ~ Bte; emne s~ tex:c;ure; no perfeot. crys-"~sl.se Geol~gic section, p .. 54,o 
Approx 28 ft above Cottonwood ls; overburden, 105 ft, Stone, R .. Wo., 1920, USGS B 
697, p .. ll2o 

D. ~..arshal.l Co. PERMIA..\"il, COUl'IDIL GROVE group, Es.al.y Creek sh. T 4 S, R 7 E, 
2 .mi W of' -town of Blue Rapids. AnaJ.yst, E. Ba:rtcn-r. Kans GS v · 5, p. 145,. . 

• GY.t)eum., 8 l/2 ft thick; at W:LD;terns mineo Similar to rock described. above 
in w c~. Overbu:r-den, ,S ·ft. '_Geologic section, :P• 56 .. 

E. !'.JU"shall Ca... PEBMIAIIT, COUNCIL QRO~ group, Ee.sly Creek sh.. T 4 S, R 7 E, 
t~ c:t Blue lla.pids. A»el.Y2,ed in lab of U. S • . G;ypaUill Co. USGS :B 697 11 p. 28. ,-

SiOa !,/ 
Ala0s) 
Fe20s) 
MgO 
Cao 
¾O 
SO@ 

A B C D 
5.14 o.;5 0.65 o.40 
0.67 0 .. 12 0 .. 17 0.19 
0.53 0 .. 12 0.1.9 0.17 

31.56 32.,114 ;3.51 32 .. 28 
19.,95 20 .. 52 18 .. 84 20036 
39.20 46 .. 24 46.,65 45096 

Total 97 .. 05 99.,79 100 .. 01 99.36 

a/ . 
- / Includes insoluble residue 
:!? Calculated fran reported MgCOs, Cac?Os, end/or Ce.504 

~ 



. ,. . . ~ ., . 
.. -·• ,., 

/ 

Z · Oal.c:.1.t'lm Sulfa.ta Roclm 

.:SU -
. A. Saline Coo Ree0nt. ( ?) em.4:face d~it. 'r 1.5 a~ B l ~, Wi.?~,r Gypsum City~ 

Anu.lyo'ttl, B .. 1.Jaf.ley mm M. Whitten.. Dll:U.ey, E. li. s .. , ~ ,fuitten, M .. w .. , 1896, 
l'tms Um.v ~ v 6, P• ;52 .. ~l.tualey, O. P .. ~ e.ru1 kiley# B. H .. 8., 1899: ~~ C!S 
V ,, P• 1,3. . 

G:Jpstte., ecntams Ol'€oiC 'i.tel'J l.ike loesm 1n tex-~m."SJ ~ to break · 
in ~ pl , • Overl.ies l~ ot alav trfhi'oh cve??liea bla~k &1,mw. 0011~?.s &"31A 
ct 12 ~ ,. ava~ges 8 ft thick,. Idem., • 6:;, 64. . 

D. · SGJ:me Co. Recent ( ?) s~e.ce 4epo&:tii. T 1, s, R l. t1, near Gyysum. Ci"~y·. 
~t., E. hMk.1.in.~ Idem9 p .. 1.53. . , 

Gypiiite, center cf bed, Jt. ft below e~, p. 1.,, .. 
Uset Mm1ufti\Ctu:re of »1,aster. 

C • Se.1me Co,. ecent ( ? ) r:m:ri'ace ue~it.. T J.5 S, It l. W, nee:.r Gypa, ,1 City. ~°"• B. 1!mukl :J.n., I«m. 
Gn,nte, Gm".face oZ bed~ ~- 15:,. 
Use: ~w::t,~ of pl..e.etmr C) 

Do Saliu Ceo Recem; (?) ~see depomt .. t. T 15 s, R l U, n m.r G~,a Ci·ty 
~, E .. Fl~.. Itlain .. 

GJ:psi'ta deacri'batl as ca qttt.ek aett~ taria~, p. 1.5;; .. 
u : -u:Zac ure r.laoter. 

B. hlltle Co. ll~ (?) riruri'aee &!P'JBit,, . '1! 15 fJ, R l W, aear G~m City .. 
~, E. ~o Idem. 

Gnstte~ ~ materU!l, ,. :,.:;, .. 
Use: · ~ture of plaste1'•• 

F .. &lline Co. Recent (?) s--rdace 4ep,s1t. E'eaJ.• ·tova of Salin. Aim:J...ymt, E .. 
~l'ao :r.&nu~ p.. 1,a. 

. Gnsite. 

e. Seqwiek co. Recent (?) aur.r~ 6-e:posit.~ T !9 s,. R a :s, a 1/a mi B ·of t~ 
of Wmw.mto ~" • Bailey &nil D. ~. Idem p. 155. 

· ons1w, e~ l2 ft ·tbiok. Tomi~ estimate, p. 68. 
Use: Plastel", ~~ by Americe,n Cement Plaster ao., p. 69. 
A B C D E F G 

.ts. .. '4 T .65 l;i.,O 15.08 ;;.62 9. 7' 
o.,i~ o.,a !I. 1.0, . o.44 o.1.'-5 b/ o. 78 . 

:::~ ;.:: '§/ ~:~ ~ ~-86 ~ ;~~ '§I ;_,, '!!I 
17 .. 88 18.:59 '!1J 1'7 .o, '!f 17-~46 ~ 19 .. 87 'Ef b/ 
4a.10 ;8.06 · :,, •. 4t:- 55.58 42.'1, !~0.16 -

98.86 



Miacellamous Sedimentary Rocks 
[_'hedmrd.uant eor.wtititents other tne.n Si~., RaOsn·H,20, e.ud (ca,Mg) co§.7 

II Salin s 

Ke.nsa.s 
A. ~ Co. PERMYAN, WEJ'.J.nl1'!:0N :rm, Ifu.tchinson salt mem. Y T 15 S., R SW, 

town ot Kanopolis. Annqsts, E G Bs.il.Gy om E. Case. Bailclr, E.. H. S., 1902, K's.us GS 
V 7, P• 13, 1~ o . 

Reck salt.. 

B. Ellawor·tb Co. PEmf.m.N, 'WELLINGTON :rm, lha.'"tallirJScm so.lt m....•. !/ T 15 s~ R 8 u, . 
Wlln of Ka!:t.opolis • ~ats, E. Baile--.f and E. Casa • Id~. 

Rook sal:~. 

C. Ellsi,101-tb Co. PERMIAN, liELLDOO:ON :tm, Hutchi?lSon acilt mem. !/ T 15 S, R 8 W, 
tovn of' nopolis. Aualysts., E. Btrlley and. E. Case. Idem. 

Reck salt. 

D. Ell.st.~ Co. Pre~..bly PERMitlN, WELLD.m-0:0r fm, Hutehinscn sal:t. me.m. 'r 15 s , 
R 8 W, town of Kanopolis. ~st, R. Gai-d:i.ner. 1:1w.len, H. C • ., 19191 USGS B 669, · 
p o 216. 

Beek salt.. CemJCsi·~ sa..~.le tro111 floor· to roo in ,:.rorking f: .ce o.Z C1•ystal 
Rock Ss..tt Co. mine. Collected by ccmpa!W in 19u. 

Eo Ellaworth Co'. Preaume.bzy PEfilli..ItUi!, WELLINGTON' :im, liut-Cmiuson ~1t memo T 15 S, 
R 8 W, ~ of J'..anopolis • .A:ne:!y t, R. Gard.ine1~. Y.dar:1. 

Rec! e&.J.t. Ca:n»osit • semple :t"r flcor tc roof in trcrking f ce of Royw. Reck ' 
Salt Co. m:irw., Col.lee ,ed by c~ in 1911. 

1/ L?.tte:r from Km:1B GS., 7/lf,/5; 

A B C D E 
Mg tr O.l 
MgCJ.a 0.12 Oo05 0.24 
Ca. o.a 0.4 
CnSOc, 2.6o l.78 2.04 

~·- 0.10 0.41 
;8.1!, :,8v6 

·t Cl 96.99 97.9~ 97.23 
·K tr Oh, 
S0<2, o.a o .. 8 
Cl 6o.o 60.0 

Ir.sol i?l e.o1.d 0.29 0.1:, 0~08 
100.00:/ 100.00

1 !,/ lt'0.00 ~/ 100.0 £/ 100.0 ~ 
!f· Analysis ft l"' moisture d1"iven ott 
.J ~ is of ~O= soluble meiarial 



Ir Saline 

A. Ell.tJworth Co. Preswmib]3 PERMIAN, ~N fm, Hutchinson :t; mem. 
'!' 15 s, R 8 w., town of EllaWertb. · Ana:cy t, E. Baiw.1. Bailey, E. H. s., 1899, 
Kans A.cad Sci Trans, V ll, P• 9• 

· Rock saltt crys'tallineJ in 2 beds :t depth of 7'° ftJ upper bed 50 f't 
thick, lower bed 90 ft thick, se,arated by 5 ft grq shale. 

B. K:ingman Co. PEmm.N, WELlJl1G'!ON fm, Butehiw!on salt mem. 'J:./ 'l' 27 s, 
R 7 w, town of Kingman.. A11al,¥ste., E. Bailey and E. c , • llail.ey, E. H. s., 1902, 
Ir&ns GS v 7, P• 7'. 

Reck salt. 

c. Ku,gman Co. PERMIAN, ~Ii!~ , B11tchi.uon sal.t mem. !/ 'l' 27 s, 
:a 7 w, tOffll of Kiilgman. ~&"Gs, E. Bailey a.ad. E. ease. 1.dem. Clarke, F. w., 
1924, USGS B 770, P• 221. 

Rock :t. 

D. Kinf9Dtm c~. PERmAN, Wl.t,IHG'l'()N fm., Hu.tchiucm ~lt m:am. !/ 'l' 27 s, 
R 7 w 1 tow of Ki!Jgm!Yl. Aiml;ysts, E. Balley E. Case. Rans GS V 7' p. 'D. 

Rock sal:~. 

E. liami Ce. Recem. sprillg dap,si-t. T 18 81 R 22 E,. tow of Osawe.tomieo 
~st, C.. Js cm. Mmlge., Bo F. 1 1866, First Ann Rapt on Oeolcs1 of I£&ns I P• 47 o 

&\lt. ~tio at salina spring. 

Y Letter from as., 7/16/5-, 

A B C D 
FeaOs o.u 

eO 
~<& 0.09 
~la 0.05 0.10 0.12 
easo.,, 1.21 0.07 1~51 0.07 
Co.Cl.a 0.99 
CaCOs U" 

~ 0.57 0.28 
95.76 99.87 91.5 99.J+I!, 

Iml 0.67 

H~·) 
(). 9 

l · d 0.21 0.01 0.20 0.09 
otal 99.18 100.00 ~ 100.00 !/ 100.00 ~, 

!/ ~eia after mi tm-e driven off 
!/ igures rm.mded off te ti:· deeimal places 

E~ 
lo.50 
o.48 

Oo7]. 

0.36 
97.95 

100.00 



II Salinas 

Ki!m.sa.s 
A..C: Reno Co. PERMIA.W, Wlll,I~.OON £ta, Kut~ Galt raem. T 23 s, ·R 6 w, 

toMn of Ii~, A.~ey>s , C. Jo-bes1 ~ Ss.lt Co. Rmmelz, Ro T., ~d, A .. C., 
erad &.:hlei~, .J. A., 1952; Kans GS B 96, pt 4, P• 189, 191 o 

· Rock aal:t,, Ce:r:r3!y Salt Co. 

AA-CC: .lmalySGlS: of ~a A..C m U£b 0~ ffiJms GS., 

Lab f50.:,5. 
Xe.b i-50-36-
Ieb ,fpp.,.-;70 

A Y:.I 
tr 

0.01 . 
0 .. 1, 

3.02 

. 98084 

o.o, 
(OoOl) 
(l.68) 

hor11 O to 2 ft frem mim :f~. 
h'Om 2 "''° 4 ft· f'rom miu :flCiOr. 
hem. 4- ·~ 6 ft fNim. mim i'JtJc>r. 

M -s~l BB c!I 
0 .01. . 0 .01 

96.6:; !I 95.15 
·1;89 
o.07!b!:/ 0 .. 06 

(o.o,> 
(2.12) 

cc 

0.06 

100 .. 00 99.,92 · ioo.04 99.96 

N C&leula-ood 
!.I Bslot1 · 105° t·o 110°c 

Qualits:M.ve spmet'K'og?'e.phie 9,r~lyses 1vith gm!)M e elect~~s. Key to t!r~ls, p .. l.9'. 
(Iti.gbez- ~s inlil~l.m1.t~ gt~ter abmw.amee) · 

i/ Ag/ A~ BY B ~/ Bl/ c!I C !/ 
I 

A·- C 11 
B ... , ... ... 4 ' ~ ... 9 9 l. 8 9 2 lO 8 
Mg 6 .4 6- 5 5 B 6 6 6 
Al. ' 2 ... 6 1/2 ... 6 2 2 
Si 5 4 4 6 , ~ ~ 4 ... 
It ... .,., . 

~ 
, ... .. ... 

Ca 12 l.O 9 12 9 a 10 w 7 
T3. ; !~ I} 2 ' l/2 6 ' a 
V. . 4 5 .4 5 t:. 1/2 3 5 6 
Cr 2 1/t l ... J. 
~ lf. 4 ... 5 -i'e 5 l. 3 6 1./2 l s 1 4 
Cu 5 2 5 6 2 5 ' ' 5 
Zn .. -
Sr 6 5 4 7 5 5 6 5 5 
ltS .. - - .. ... .. a 
Sa 2 ' 4 I .. ... ,. \ 

!/ Ium~l?Ablta :-'?r~,ct:l~w. .Y !£:t",t1t ooll,.;.J,e ~('1:t:te~ J.7 rMt solnli-e :frootim 
:i._)~6 



Kansas 
A0 lh Reno Co. PERMIAW, wm:l.sD'mliT f'.m.6 Hatehine@a ooJ.t m.em .. T 2;,; S., R 6 W, . 

town of ~c Aua.ly.&.'t9 Co Jobes, Cm-ey Ssl.t Co. R~els,11 R. T., l.\ead, A .. C., 
:md. Schleiehm.•, J., A., 19521 '.((ans 00 B 96, ~t 4., P• 189, 197. 

Rock sm.1.t, c~ fJal:t Co. ·· 
M-BB: Anal;y es c~ samples A-B in lab cf' ~ ,, GB -. 

A am Mo lab #';t).-,So From 6 to 8. ft frm m:tne fl.ool>. 
B em BB,. U!b #50-!19. Fram 8 to 10 ft fnmi mine i"J.oo:e., 

A A..4. B BB 
Feat>s o.o;; o.o, 
~ Ool3 Ouo6 
~~ o .. ,a 

l. .. ll '!/ 
Oo29 o.r)?/ CaO 

Ca804 :, o, 2.oa 
Ca.Ola o.4a I 0.02 

98.o6 ~, Na.Cl 95.,85 91.08 !I 9!! ... 25 
SOs J..:,'t- y Oo"/4- lj 
R:aO- I 0.09 0.05 0 .. 09 o .. o·r 4 

Iamol in acid ~ f!./ (0.26) [00,2) 
lmJol 1D tfa.ter - (2.,0:, {1.51) 

~ 99.82 99°1'1 96.76 99.65 

~ Not :tncl:wied in. -total 
~ Includes Sl-0 

c/ Calmlle.ted -
!/ Re~ o£f to ·t;m) ~iml 1l)laees i be1.Gl1 :1.05° to llfl1tJ 

Quallt&,tive ~~phic ~i?:mlyaes liith grapbite elaoM'-.'1f0t!!3So KBs$" to ayrnbols, P.• 19;; .. 
(lUQJwr ~s mdic~oo ~?ea~ abntul&».es) 

Ay AY A~ B~ B~ .~ 
D !} 5 7 2 
~ 4 •7 8 5 10 9 
Mg 8 5 7 9 4 , 7 
Al 6 4 5 7 l Ii 

Si ' 5 6 7 ' 4 
K 

lD ,10 10 9 10 9 
ti 1 4 5 8 4 6 
V ' 4 1 J} ' 8 
Cr ' ' 

.,. 

• 7 7 
Ve 10 2 , l2 l i.f., 
Cu 4 ' 6 6 2 5 
Zn ... 
Sr ' 5 5 5 , 5 
Ag .. 5 "' k• 
Sn l. 
Pb 2 ' !/l'&it.JO ~ ~,ion Y ~t sol:able ~~i~•ll }/ ~ai. · s~l.:1.fr)J.e 1):•e.eM.on 

147 



.t.\ :, A~-Gtl~iJtG p (! e· ~Yr:Jlf~,; v 

!fitia. ri Toi,k ~al~,1 ool(;r'..r:less !J·m-TtlcJ!t;r:;, eiu;ir,. 

:a. Ar~J.ys-';;; ,, C ~ Jc:fms ,,. 
No~ 2 .r..:ii!Jk s-&l~:, :ret:1. ~tieli:&s Ot!!ly., J?ar·tisi.J. ~~iS: et re-6. a\W.. OP.aque 

)Sl£U:t:i.eles i~ l;).b of' Mi!S GS: Fe20:11, ® .. rn?!t•t ~,$"0; 0,, 53~ eao, 4 •. lOJ Kao,· i .. TI! 
SOs:;- 6,.~.f(3 81tO:t (} .. 76.3 t~iol 11?. ~id» o .. o6 .. 

C: o A3:!alyat ;t C ~ Jobis~ ~ . . 
NtJl.. 2 x•;1~1k r~i .r, cps.qu.e ~tie~i.:f @i!lJJ'., 

ti.. imm,l¥st .1 C ~ Job©~ ., tQ.'l;) #50~~" 
1!1.>~ ft li"i~itk ea::t:G1 ave:r.8&,;e Se'.ID~~? o i~.lt'Gtr;i;"e f'.i '\tthite, r(ld. or pi:~k» aiJ~\ SM~ 

-{'hllaeJ.K) pa~tiele:s; whii~o pre.'d@m.im~,f'tri :i,. 198.. AmJ.;r~es at i~~a ad Cffw.que pie~m aMt.Y 
a1~oll!.i; :U.. .. ;}'% y~ly-li~l:iifi!J <!f.uita ~le sh~;f> 246j:J P• 1.95 .. 

l?$t"'G:i.m,l .@'~lya:ts in lab a:l lt:~.us 00& Fea:03., 0~02i tt!P, 0.21.; eao, 2.16i 
1-~0, Oo40t S0~-; 1 >-1-.;l.; iik-e-01 0 .. 1~9; :lli!~ol in. ac:td., 0.28 .. 

~G Lali> 1f50 ... i.59,. · 
P.~~yia.~ti"ue,, g~leeted ~tSr mimo@moo~ frem I~ .. 2 ~mlJ, 'and ~:'.; 2 ·oo 4 ft 

fi•om r,ili-w Z'lfltJl". !fl},.. ~a sut c.t">n-t;-a.ii1m e:boo-~ 2 .. 61i ~l;vb.&lJ.i te .i :t"f!d ~nd. @~ffl'.s'~ pi~t~'E 
:_fl;t,m CmT~Y 0 $ !'W.. 2 oo.1:~ rut@~ a"ootr'G ll. :}j po~lite. A Thlt~billsG.a !Bal:'~ mmbez- ~fi'e 
:31-lCi't-Se ·7Gt'10 b;. i"t. £~!'J'lml!! 1Jl1m'lim:i.n.'l.i;1i 5.,6 ~,M So 1'i J)tll;,J'~.li.t~; @OOUi."l:ll i:ibC\\"I; 100 ft; a~'e 

1iw·1s mimeii. for ru J.t .. 

0.02 

{Oe01) 
.(0 .. 02) 

'ff;)'tal t!OS.Ol 

9,.67 
J.69, 
1 ~ E'; ,._o,"'\"p, 

86 .. 92 

o .. @, 
(OoO:}) 
(4 .. ()i}) 

100 .. 0;} 

~/ met int?l.11..6.ed :lit tei,a1. !~ l!'S.pre.,j !fOWi(l.ad f.}fi." ~to t,~ dfffl:t'tn~JJ .• j,?13.C,~-'S 

!t ~O- a~l~le o .. 0001roi:i 1]1 .. 1.99., ~ 
.a/ (l ,.00010 j 'fl a :t96 
!!: ( ~le -t-,~~t} il

1 
E~o.,.. a~lu.~J..ia o .,0000Sfic1.,,. 

-;.• ~11 p,, 

:!.- n~o ... 11.t(tl.wJ.e 0 , .. 0000721,1,, 
p .. 1~8 19,9 
P• 199 

C !/ 
o .. oaY 

D 
(C),.(01§/ 
t0,.2.l 

o.an ro ol6 

l!-.~} 5 .. 61 
0 .. 09 

92 .. 69 92 .. 67 

O~l6 0 .. 07 

{l.,!}l.) . (l. .. '2) 
(5~96) {4.24) 

-•· -~, ~D~ 
iY. Jf!.rj:r ooluble O .. 00025J 
Y, 1.nel.utltis sro 
!I ~texm-1J4'.ad by titl:a'ticm ui•i;h 

~; ~ ~s 
~ :t~m of' iargt i~ded af·ter mm;·· ... 

i~ -to 400°c · 



II Sali es 

Kansas 
A. Rep,.blic C • Recent. 'luthill marsh. Dai.1.e;/'1 E. l!. S .. , 1902, 

1CEms GS v 7, 1'• 'TO, 72. Clerke, F. w., 1924, USGS :S 770, P• 2,1. 
Sal.1;8 inc:rustaticm. Dq,osiii eovei-s lOw"O aues. 

B. Rcpiblic Coo Beeem;. Tu.thill marsh. Aialy&t, C. Cht:miler .. 
B.. F., 1866, Fira't Arm Rept ca GcK,logy of B'aus, p. 47. 

Salt. &eimmi!~q an inerwrtat on. · 

·AlA 
Fea()s 

Mgel 
easo ., 
-~:I 

NaaSO~ 
Na.Cl 
H2'). 
Hgt)+ 

Insol.111 e.eid 
Insol. in we.tar 

Fl "El 

0~30 
0.99 0.22 
;j.;6 

a.98 l,96 
71 .. 82 96.69 

Jo .. 19 
0.2, 

o .. o, 

100.00 100.01 

/ 



n: Salines 

~ 
A.Ct R:!.ee C •. PE.R..~:r.ru:Y, ~EU.J.i.mOM tm, !itt~scn. sal.t :mem.. !f 20 s., R 8 W., 

Ca'Eay- Sal.t Co.,- tGli'n aZ Iuooo.. · ~a-ii, R. ~on. !hnmels., R. T., B , A. C., . 
mt\ Schle:t ~, J. A.~ 1952., K,aus GS ll S6, :pt 4., p. 188, J..96 o 

Reck ool,:i;. 

A. lsl> l,ru!B-2 .. Slml.y sal"'G, 1 6027 ft bel.ou' top 1£ shaft. 
B. tab #lm'S-,. ~ ool.t, l021t, ~ 'bekm 1-op ~ slm.t't. 
c. Mab fBES-~. Sm.ly al-t :1 1.,021 · belo'w top cf' shBfto 

A B C 
~la . 0 .. 21 o.a 
C2.804 2.:t.8 1.s. .. , .93 
C 012 o.ao 
th o,., 0 .. 01 <>.& 
~ 90.6, 9,.ae 91.oS 

rd 0 09 o. 1..1.-0 
(O.~) (1.48) (0.18) 

99.Ja 98.50 9!).82 

V · mat included in W\I l 

Quali:tative ~tr~ ~s -.r-lth 8J'aphite ale~. Key to ~la, P• 19' . 
(Fliper It_, .,.s :mdiaate ~ter ~) 

aY 
B 4 
• 6 
Mg a 
Al. ,. 
Si '1 
K , 

~ ~ 
V 8 
er -
t, 5 

Fe 7 
C-.a 8 
Z11 l 
Sr 8 
• 2 
Sa 8 

i) 7 

A~ A~»~ n~ B~ cY c~ cV 
- 7 0 • 2 1/2 -

ll 12 1 8 ll ll l.O 9 a a 9 6 a 9 ·a 1 
5 2 7 3 4 8 4 i 
, 2 7 3 !} 7 · 4 2 
.. · 112 h. .. 1/2 9 - .. 
9 

' , 
6 

1/a 

9 12 6 10 10 T T 
2 , 2 1/a 6 - 1/2 
, 5 6 2 7 1/2 i 

.. 
l 
4 

' -

- - 1 -
T ... 8 -
9 ' 2 6 a , 1t- s 

1/2 <.l/2 
8 5 7 2 

1/2 
4 

5 
6 - • 2 
9 10 
1 1 

Y &F:Oln'b ~Mt cm · 
;~ Ieasi; seluble f'.tactiei 
o ,. sol\lble t'm.o'tioa 



~ 
A, ... C:i Bice tcri.. PEriEmN, WE&l.Jlwi':flON ~ls lft1:oo;r11:taa~1 ;mJ.-1.: rt~H Jl' 2D !~,:, n f 'fl.t 

Ctlzey ~\t C~ ", t owt\ of Xw'~U.. k~:\imt t lt., ~llll~~Utlo ltn;rr'.l'Y'.:l'l ,; , IL. S',,, :,, 1J1i e ,1., A.. C'J. , 
uw. Behl®i~rg J .. A ... , J.Si52.11 ~$ m; ~ 96, 1~lt .t:.;.1 :@" :t.SSp Jl.~~ 

~ Al,~.. ' 

A,, ~ ~a-... 50 Sh~1¥ £1a:tii;, .1,oro .. ;2; fi, 'bl?'.l£i-t~1 ·~~, t;}:i? f:)1:]~:f'h ., 
1! • Lm.b :/fBES0 '1 o t'h1~y a-al:t p 11,0l. 7 ft tG•1.ffiW t'l~ cf r.slta:lt .. 
C" lel> ~g .. $., Shaly tal1J:~: .l._i,01; ft lie1lmt -':r,;fu" ef !!!;l'ir¾Z'i> <$ 

A B C 
~la 0 .. •05' 
Ca804 8ol6 2 ... ~.J. 2n0f 
Cael.;e 0.,0',? 
~04 0~05 
i'ael 96.,0, 95 ,:rJ. 9', .. a, 
~Oo f 0 .. 18 o,.~1 .0 .. 01 

mol ia ~i;er ~ u .. 6,> ( "' ~·) {~ .. ~~) '~$ ,.i;:> 

Total 98 .. 36 98.~9 1r<bsrr 
~ , ~@ • 
•- E@·~ :iza~ilude& i.11 ·~Bl 

~litat:.~~ axw~~-,tJ!•o~epMe 
{ :i:i.~:t0l' 

~~$~i Wi:~i~ ~0:iiM.te ~~1f.nJt.'-fildns: ,. i:~:t t~ $~:1,~J~:!£.$ 

~~:'..; :U1\Cl.i~S':Eie @W~illl.:t2A' WW t:@:r1~ ~? ~ 

A!/ lt~l tl J/ '} ,1 
'.B ;;;,i of 1S .:: :e1 

11\! 
$:/ C !l 0 

;'.\ I :;:;.,~ (; -~ 
~ ' 2 :; ... "" • 4 !) 12 '1 a JJ. l.'I. 9 :uo 
Ng 1 1 9 10 -,;, ,B 9 ·, '"f g 
P.J. 6 !i l. 8 a; l. .$ ' l ✓ 

Si 1 ~? 2 s ~ .. 8 ~ J. ,,p .~. 
g 4 ~ /"> 10 ... J. ;s • ..~ 
ea 1;.1 ~; . 13 7 9 10 'it '\f 
Ti 6 1 7 ~ 6 l . -~ /iii 

'7 ' .\~ 
V 6 4 1 J. 

_.,,, e ~ JI.. ;; .,,,. 
Cr ~ 2 ... • , .. 9 "" a "" 
Fe 5 li, a l!) 5 l~ '} ~ ]. ti!,. 

~ ~7 ;} 5 9 Im !i si· , 6 ~: 

Zu 2 </JI.'.' ... ,(,.· ,~ 

&" 6 r 4 y 5 AJ. 9 5 t+ ,) 
Ag ' . "' fl l. 
S'~ 5 'l :u:t 
F@ 6 1 ta 

p .. , l!?J • 



r£J111s.~0 
A ... G~ R:t,ae Ct.:h ~{' 1!0 $,_ Jl 8 ~!9 ·ts:~W:-!i of I~yirk-'l!S"-

Rocl~ se:J:c. c 

Ao ~1]:ffi;'.lX~, ~-m:nti,IiC-¥1:()N lm, Ku;Gcliins'l:ln. ~lt M(,,'mo !/ A~\.V5'Gs, E" ~:tl.e1· 
~ E~ Clwe~ l}a\ile].t, '.fil., H., S.,.;1 :t902$ :mmfD (~ w 7, p .. 7!$o · 

~sf.t :mO:l't:1: ·tl-arr~ 8 i't ·th:· al'; o · !S~l\?,ft abo1xli ).000 ft &uep et~ iu 1890.. OOrte 
sel:t 1le~$ me.-:f~;"i'.~tc-3t\t 1:,y soz·;. c1.ey er£ ~he.l.e- ::Lte 001~ t.llfht ~p.1..~ G 

1/ 
B c F.21rtr.f..A:t~, t 1Tu.i\.:'.f,21.~J~{,!f i!B, riiutcb.i.ES®. Gai:t m~il'J... -· Ari~lysts; ~.. ll&.il e;r es-..JJ. 

!? "" Ct?,~e ,, Iili~m,, 

c .. M!til~'Ll'AW ,- 'Wi:f.&:~.Cl!fON :.l:'m~ ·l! .. rtemtrs~w. msi-J:;., ~.ere... !/ f.,nelywtro, E,. 'r."lfl..il.®y "I7i! 

· BG cu-~.,. !rl(;lfeh 

D.. ffliID,il&N, Ul~:i~D!(!i©N fill,, 
O~e.. Idf!lE.; 

"F., Pt"a~elm7.ti1bly PEffiO:A'i, wEL'LXiffl:OX\i im., Hl.i.teh:l?.MiG'l rogiJ:t IDem... Anru.ym-ts~ Ha 
{~ai-:i,S.:t:~e-l.".. Ji?lWJ..€.~., H ,. C .. ,, :i919, m@~ B 669, -p .. 216 .. 

Cc;;.JWoz:t:.~ rn~~pie frecrE. ·~ci-t/li©m to top ()f 16 :IN; i,ed &;t »ev.ls moclit Sml:t (fo., 

Ceil1et:(~,iid by . c~~:,y> in ].911 . ., 

(¾., 1?1resv~~J~:-t H~MI£l'1;, W.JJ:.11-mffl ►?ii!~ J.m~i.ne-@ ~l·t mem. PJ:l:-~.,Vlil"~.ii Ro 

GiEi',5-'S.ime_w.. IiJ,13m,,. 
ifiW:; ~m:lt mm.~-®f-J/'1~ f.i"~ CC~,3'/ile.. Colleet.ed 1-)~ ~vl-s Rook Swl:"l; Oo .. 

ii Ltiit'tl!.;l;;' i'JfO;fil lt')!UE> Gf3,- 7 /1.6/5':) 
A l\ C 

'f!(~a{);;; 

r~ 
M&,{!1~ 
c~ 
Cal'304 
~~la 
N~, 
lft.!I~~4 
h'¾?!ll 
t{: 
~1(;1~ 
Cl 

o .. o; 

0~01 

0.91 

2 .. 00 
96~85 

o .. oo 

0 .. 02 O .. Oi'.! 

2.02 1.25 
0 .. 51 

l) N "J! 

Oo55 Oe07 
it""0 .,,1,, 

o,,o, 0¢JJ} o~s 
o .. oa l~TO 

:JS~, 

t1: 
o .. 8 

60.0 

a 

o.,:, 

o ... 1!. 

JSo, 

·tir 
o.,; 

60 .. ~ 

b/ 
Y:nzol in ~,-eid b/ 

99.9 
... 99.8 --· 



Misce11001eous S~dime-.ilrta:ry Beeks 
£ Pr~m·1•!!~itG cwrati·~ue?£:::.s oth~ .,~ 200 ·s:i.Oa7 Ra0.--,J.r."'H2P, e.rul (Cm~..g) CO$J 

111 PI1ospue.tia 'Nc!iu1.es S.n Sb.r!le 

!Ca:o~c,a 
A_ ... E: FilmB'EVA :q_,:,_A.]). Amilyst, Re R"~.. R\\1;.nele, ll., 2 • .11 Schlei-eher ,. ;;. A-., 

l.%~. Vsn Nort1:..~ck., l!. S..-;- 1.95!l, K~\'.il:3 GS D J.08, p'ii s,. Tl• 91-; 99·0 

Fu sp'll~e r~:u.le~ Min~a.ls pj!'eaent., p .. 100, 101~ ~"t'.p'i'aG Ghow-1.mg 
relat.io1wh:1e of cei')j~..i.n eh~ael. conm~Gi. .. ,UCE~s, p., ioa.,. 10, .. 

/ru C~;vr!"o-~4 Co.. CmffiONEE tm, mrur.1.e above 2;te1ky eoai..o SW 1/lt· SE 1/4 SG¢ 16, 
CJ: 31 8, R fa-; ID.. Lab 11"50,b..5 • · . 

m.~,c!r. i'iss:tle mh~le ao.ntains sbm!.t!@.tiG rov.11<1 to ffllal n~ules;- P•· 96 .. 
3 ft ·tlu.ek.. ·· 

1S. c:~!.~T1'0?d Co.. NJi:A.Wi.Cfl}Tf :ts, Lake Neosho sh m01U. SW l/4 mi l/4- •Gee ;3X>,. 
T ~9 3 ,- 11 8l E.. !t2b #50~.S. 

No.hile t:-rom ·w·ernrthe:recl re1UJ.mn'b of ah~le, 1?• 960 4 f-G thick ... 

C"' Douglas Co. OIDMD ls, ~ ah ri1em.. SW l./4 ace 2'.11 T 12 S9 l!t 19 Bo-. 
Lab ¼~~:;... . 

rt!od.111.o 'i:raff!. :?~.ss~i ontflV9• ~-00~ti".J.ea geue:rel.J.y well fo-.a.wa a.~ n. wcms, 
p~ J..01 ... ;} f ·t thick. 

. D.. Lmoo·hte co. CHERO!~ sh,. ooele above MttU..;1 cool ·. ms l/4 mt 1/4 sec a, 
T 35 B, R 20 FL, lilb ffo,051~., . 

m.s~It Zias:Ue shtAle eontmtns &buwi~t z-cnm.d to oval. nedti!.es» p. 96 .. , 
' z., tbi~lt. 

E. &t>.bette Oo. cmoororJ\i se,. nlmle •&\bo·v-e Wmltw e~l. SE 1./IJ., mm l./4 -:aee 16, 
T ;;3 8~ R 2l E.. Xaa'b :f/,-;022 .. 

· m~ett fissile shtde cont&ins abvl-1~ :CW.dd to a--iral iloiute.a,, P• 96 .. 
;} ft ·thick. 

b,, :B C D E 

SiOtz 18 .. 94 S.86 6.73 · 10 •. ,r 12 .. 29 
Als{)s a/ 6.1a E.59 5.08 6.03 6 .. 75 
FeaOs - , ... 1!-a 2.,a 0.1!.a J. .. ofl. 1-.26 
~1g0 OeO, o .. ao o.s, o.os o:rr 
cao ;,.oo !1,;}.7!:- !t.6.,S :42.12 '9.78 
ii~ 0 .. 22 o.04 0.36 o.o, o.c, 
-~ 0,.29 o.o, o.26 o.c, 0.08 !I TiO:e 0,51 o~~, 0.:5-6' O.";f( CL.24 

T%/J5 E~·.72 ;o .. 1-.lt- ;}:1.-95 29.0:t . 88.62 
U~e OioOJ. o.om 0 .. 017 G.00. 0 .. 02~ 

F 2.45 , .. i:., ,.a4 2.99 I a.76 
SOs O.J."j 0.12 o.~ - 0.1, Q.iJ. 

s ' / 0.96 o .... ,o o.o, 0 .. 09 0.15 
!~i•t OOfHl £ 9.68 1.0.39 6.1?9 9 .. 71 8 .. 91 

Te·aml 102.62 10,.37 im..99 J.08.,03 J.OJ •• 65 . 
!:I TefGel. iz'on e.s Ze?'a:>ie oxide 'lli P~ec:tj)i.~icid. g?av.imet.rl.c&JJ..y w'i."'Gh ctapfe~on 
.2 . Egt ~ 1..tJ:l' &afl 1000°c . . 

153 



I 

~ 
A, ... ?,: ~ Tlt~IQ c- Ai.'l;;\lym·t Ir R.. RtA~.:tlt1$ 0 l~~J~.~lli:? fl 1a"' r: ,, !! ~~1'!].e:1e}1teir~ ~ 

3 o Ao 1 aml V~ !iv-'\i"d~k, Ho S.,, 195'."J, Ktm~ GS E 102,lj if.; ;j, p .. 9'1:; 99-o, 
?lwspha-'t.e ncd-flle .. . ttL~&ls prire~e7.l.t. ~ ~.. :l©O:, lt)l o ~:z.y'.'<ts. rtl'.m;r~Jg 

relatiomm.ip ei' ~ ehem:tr:al CJ012St1j~u-eI'!."'lf.ii':i~ P<> l~~;, 1.0; .. 

Be L~:!1le-'f.t~ Ce.. J?it~'1'UB :i.s, Aiiv.l'!a sh ~ .. 
R 20 Eo MP.b #50549 .. 

4 ft ·tbiek .. 

C. :f~·te Ceo H.WAS.tll0:0N ~up.. BE 'J./!~ 8m l./1;:, ooe l.1j' T ~ S.1 R 1..9 ill., 
~ #5om ... 

!Edule f'~ blaek i"i$mile b:s:tumi.~Jl'1~1f> ®M,le is?. eotm:tl ,~m,W:t'".f fi ~Ji ~ ~}i.i& 
Ai- mi i'" of tertm ~ P~.. l\.'!g__~ .no!!ules hlrrm.. ~ol'e o;t F'GS.. TON;:11ige ealtt1E12.te 

. p • 96., 91" 6 ft ·tJ:2.i.ck; pGS8ibJ.y 10 ft m~?ih 

».. Li..!m Co.. ~ le;, take' Naoshc ~ ~m~.' B l/'i EJE J./J~· riec S., ~ 22 Sp 
R ah.. E o :tt?.'b 1,oa, o . · · 

lf@~:tllle i'Fmu 11Q&the-irel.\l NSW'Kt c:f ~:~GI a p,. 95 ~ 

E .. ~i:i1mem Ce~ IOLA. lti.t ltffleie Crook IDJbi. 5l!l.. it1 l/l:. e1B· 1./4 wee '.i!9,;1 
~ e9 s~ It 17 Eio ~ 152-,,i ... 

'ft tbiek" 

F o Wy-13.Uttl@tt~ Cc i.-
1,el) lf:,oars .. ':ft tb:1.ek. 

A 

6 .. 93 
2.,61;;. 
;Lff 
o .. ,a 

4lt-.:n 
0 .. 21 
o •. ~ 
Oa5l'i• 

~n ~o J oO:O 
Q.,()~9 
1-I ?,11"1 
.110"~ 

Jj 

~- .. Ct{ 
1 ... 25 
2 .. 1~7 
01,ll 

47 .. Tt 
0<>05 
0 .. 0:} 
o .. ,r 

~~10 
o .. oo 
,; .. 62 
a:ll 

a 
~L95 
2 .. 57 
6 .. 65 
o .. u 

1?.2,.3~ 
Ou85 
Ooi:!!:. 
o .. m. 
~ .. 22 
0 .. 011 
ie84 
n .. 94 

,•.t.ll ~!~ 
~GC,.;,."'#' 

0 .. 00!'<' 
,.,51 
:;.1:tl 

}? ., F 

'f .10 t):>·!}~;5 
;} .. 9~ ';) ,<,9 Aii,-~~P 
4~00 o .. ;0 
O!.,'j( o"6J,'.. 

!,i-~~ll ~2 !,1; ,,; . I')'°''~ 

o~,o !),,,("'( 

O,Ja-5 0«.09 
·ofP~!;J., 

AtJ 9"" ~- ~ ,:; Yf et?:tj 
o.oerr 0.0~1 
2 .. ~ i: . .,03 
.., 05 -11. .. "'~J • 80.J} 

s 
!gnit Loat11 ~ 

Ool:J 
o .. 6?Y 

~' llell~ 6 .. 81. 
431 e:..? r.:. .. .,;; 

":l 'ii '111 
~<Ill•* 

O .. ri!l 
"; .,J.9 

o .. o, {),.;jO 
9 .. 5:r. ~ ··cs ...... a-.:;'),.i:1, 

~~ 103~615 100 ... 67 :tot.•.,,,, :u:i3 .. !i6 
1 

1m. .. 1'6 10:, .. 9b.. 
!-/ T@·tal 11.ifen a~ i'errie mtl.de · ', . ·=; ]'~.;1.,eera J,.O}_ O ~.a. JJ)(10°e 
'!I.I P1"3e:tpi:tii:'iied .~&0:r:hr~~"'ica1~~ wi.tl? tri.:pf{;:~·~cili .! l)~:t-im . .na T:i02 . 



lletweMes C1tod 
. . 

lail87', E. R .. s., 1899 0 On the :ncntlJ'-di&coTered wt bode in Ell•vorih CoW1t1'0 
ltanaaaa Xamso Ace.do Scio Tranlo, Tol. 11 0 P• S-100 

-- 19()2, Bl'1Jl98 and their illda.strlal UtU Kua. UnlYo Geol. Sun-e,. vol. 7, 
Po 6S-8lo . 

. . . 

• and Whitten0 W~ M., 1897, On the chmcal oompoaltton of some Xanaas gypaa 
J'Ockll Xanso Un1 ... o ~to, Yolo 6, Po ' 29 .. ;i.. · 

:Sm-chard, E .. F •• 19068 !rhe reqmrementa of aa:nd end llmeatoAe far glass maldngi 
U. S. Gealo SVTeJ Bull. 285, p.; lf.5H58o . 

Care1. J. So, '11:7e, J. c. , Plwnmei'_, Borman. aDd SWlneford, Ada, 1952, Xameae •ol­
came ash reaoarcer,U Xu.s. Geol.; S\u'vey Ja.llo 96, pto 1, 68 P• 

Cl.e.rke, -1. W., 1890, Misoellaaooa.11 anel.71ea: Uo So Geolo Survq Bttllo 64, P• 4o,,6o. 
- . ✓ 

__ 18910 Miecellaneoua ana~aea: U. So Gool. SurYc7 lhillo 78, P• 119-129. 
I 

_ ......... l900t Anal.7Gee of rocka fa-om the la'bor-.to17 of th tl.s s. Geolo Sune;,9 lSS0-
18993 U. So Oool. Surve7 Bullo 168, 308 Po 

__ ,..).915, A:na~sea ot rocks and miaerala from the laborato17 of the U. So Gaol., 
. Survs~, 1880 to 19148 Uo S. Geolo SurT&J _Bullo 591, 376 p. 

___ 1924 • The data of geochemi1tr:,: U .. . So Geol. · S11rTe7 Bull., 770 • 841 p. 

-~Bl'ld lU.llebre.nd. w. '" o 1897·, An.al:,a e ot rocbe VS.th a . chapter on ual.Jt1oai 
aethocls0 laborstor7 ot the Uo -So Geolo Sune7, 1880 to 13968 ll'o s. Geolo Surve7 
!1111~ 148i 306 Po 

Darton, Jl~ Be • l.920, Description ot the SJTe.ca.ae and Lakin qaaaranglos • laneas: 
. ll'o So Geol·o St.U'Te7 11 Geolo Atlu, SF&elll..,.Lak:1D folio (n.oo 212), 10 P•· 

~ W~ c. • 18950 Mineral 1•&aourcea of the United StateB1 1s94: zaou~tallic pro• 
ducts& Uo S., Geolo Surve7 16th~ Bepto for '1894-9!>. pt~ 4, p., 436--510. 

, . ' 

Elias, Mo J:. ,, 1931, The gaoloe, ot Wallace Couat7, Kansaa: lttmno Geol. SurTe7 
!ullo 18·, 254 p;. . . · 

h7e, . Jo C.,, s.ud Pent, o. s., 1947:, i'be late Pleistocene loeaeea of central l'.antaacu 
Kane·. Geolo Smwve7 Bullo 70, pt. 3; p. 29-52~ 

J'r7e, Jo C~e Plumor 9 Norman, Bmm.elei, Ro To, and Hladik·, W~ B. o 1949, Cere.mic 
utilization ot Jlorthern Kania• Pl .1stocene loes ea and to1ail aoila g Kaua. 
Geol. Stu"Tq :Bullo 82 • pto 3, p. 51-1240 . 

Fr7e0 J. c~. and Swineford. Ma, 1946, Sili~ified rock in t he Ogallala :formation: 
Xau.; Geol., Surve7 Bullo 61J., pto 2. P• 37-760 · 

155 



Grimele7, Go Po, aDd kile7, I.; llo ·so e 1899, Special report on gypsum and Q'PBWI 

c~ent plasters: lCanso U'Divo Geolo Surye7, ?Olo 511 183 Po 

liavonh, Eraa, a 0 '1898, E1d,raal.1c caento l3u1ld1n« atom: Ka.Dao Geolo Surve1 Amlo 
:Bal.lo for 1897, Po 66,..SOo . . · 

_-=;;1903o BJd,raalic and Portland caq"te8 ICanao Geolo Sun'e7 Ann., Jullo tor 1902» 
p. 44-560 . 

/ 

' 
Jewett 9 Jo M. 0 and Schoowe, W,. Koe 1942, ltanaas ?11».G-al .-reaovces tor wartime 

indu■triea 8 l'.a».ao Geolo Survey Dul.lo 41, pto 3, Po 69-1800 
. ' 

lizmoy, lo Do O 1942, Xansa.a b :n~oD1te~ it _p:ropertiee and util:hat10:1u l:auo 
Geolo Survey :Bullo 41, pto 100 Po. )49-3760 _ . 

__ 1952, Aatma.'billt7 of certain Xanaaa clqs to al.ulna. extn.ctior,. b7 the 111:!e­
■inter p:rocea1& ltaa ., Gaolo Sarvo7 :Bullo 96, pto 7 e Po 301-3280 

Landes, Ko Xo. 1928, Volcam.c-uh TeBOUCGI of la.naaa: ltanao Geolo Slll'Y87 iullo 
-14, 58 Po 

Leonard, Ao Bo, 1952, GGolOQ and grotm.d-nter resources of the North Fork Solomon 
River in Mitchell, Osborne, &!11th, end .Phillipa Countie , Xaumaa, with a chapter 
on the chemical. qualit7 of the ground water b7 We Ho. Du.rug Kans. Geolo Sm'Ve7 
Bali. 98, 150 Po -

Moore, Bo C. e 1949, Di'f'1e1on of the Penn 7lve.nian 1;ystem 1». lr8l'1B6s: ltanao Geolo 
SUne7 Bullo s3, 203 Po 

. Mudge, :Bo Fo • 1866, Geoloo of ltantaa; economical geologs First Anno Rept. on the 
. Gaoloo of Xana. • 56 Pc . · 

lu:on, :m. Ko, Runnel.a, Ro Toe and Xulstad, Ro O., 1950& The Ohe7enne aandatoDe ot 
· - :Barbero · Comanche, and Kiowa Cotllltiet:1, l:ansas, as raw material. tor glaao Jl&IUl­

facture& Kana. Geolo Suney !ull. 86, pt. 3, Po 41=84. 
0 , O Connor, a. Go, Goebel, E. D., am Plumer, Borman, 1953, Mineral resource• of 
L7on CoW1t7& Kans. Geol., SVTe7 Tol.. 12, pto 2, Po 24•:sJh, 

(" 

O"Connor, Ho Goo Jwett, Jo Moe and Smith0 R. Eoe 1951, Mineral resources at Cbaae 
Couat7i Xa.D.Bo Geolo Sur1"e7 VOlo 11, pt. 2o Po 1~28. 

Patrick:, G., l!lo, 1875, ltanaa.s chalk& Kauo Acado Sci. Trana. vol. 4-, P• 13•15o 

__ 1881, The Great Spirit Spring; Kans. A.cad., Sci. lfrauo vol. 7, Po 22-260 

Phalcm.0 w. o. , 1919 0 Salt resources of .the Um. ted Stato,u U., s. Geolo San ~ Bullo 
669. 284 Po 

156 



Plarce0 lrl., Go 9 and Oounier O l'lo lio • 1937 e GeolOQ &llcl coal resources of the 1outh­
eutsrn Kantla8 coal f10ld 1n Cra'l1ford, Cherokee0 and Labette Counttea vtt;h a re• 

port on P Dnqlvwaxi S.11.vertobrate fatmas of southeaete:m Kansas 07 Jo So Williams: 
Kana Gaolo Svv 7 Jul.lo 24, 122 Po _ . 

Plw:111uar0 Bormaa, 19428 Ceramic ueea of volcanic aah; 1'an10 Geol. Surve7 Ctteo 130 
Po 2""5o 

_.....,.;&Dd Hladik, tlo :Bo, 194Sll Th m&aa:fact;are of ceramic railrQQd 'ballast . aii4 con-
1trv.ctional ~egaies from lCansaa cl~ and silts& :tanao Geolo SUTey ~ullo 760 

Ptc 4, Po 5)Qll2o 
-

__ 1951 9 'l'be mnatactve of lightweight concrete aggregate from Ka.zusan clqs and. 
ahalecu ltaDllo Geol. S'Ql'Te7 Ee.ll. 91, 100 Po 

Plumer, Borma.A, and llomary, Jc F,,, 1942, Strat1grapb7 of the pre-Gra&Dhorn. Oreta. ... 
ceoue bed of Xa'll)M•~ l{au., Geol,, Surve7 Bull., ~1, pt. 9, p,, 313--..31',8,, 

__ 1947, ICans&a clay0 Dakota formatloiu ltanso Geol. SVT61' iull.67, 241 p., 

hoaa~ Co So O and Bee4e., Jo Ve o l9o4i, Description of the Cottonwood i'alle quaa.-
r8Zlgla,: Uo s. Geol. .. SUi'V ,-• . Gsolo Atlaa, folio (DOo l~L, 6 Po . 

BeecJ., Ao Co• 1950, Spectrographic a.na~oea for vanadiWll 1A. Xu11as Cl&l'Bg Jum.s 
Geolo Surve:- Ball-. 86, pto 2, p. 2l=40o 

Roma, Xo E., • 1950. Silica ee.nd from aouth-centrel ltaneaa for f'oun.d..r7 uee; !{au., 
Geol., Suno;r Bull. S6o p't. 4, Pe 35 .... 104. . . . 

Bimnels, B. 'r., 1949, Preliminar7 report on phoupbate-baming abalei 1:a. oastorn 
Itansaa: ltans. Geol,, SUM"ey Bull. 82, pt. 2, p. 37-480 ' 

____ 19;1, Some hi&'i=calcium l!mestoneu in Kan a: Kana. Geol. Su.rve7 Ball. 90, 
pt,, 5, Po 77-104. 

___ and Du"biu, I111 Mo, 1949, Chemical and petrographic etudies of the Pcn-t Ba.71 
chalk in ltanea.ei ICans,, Gsolo Survey Bull.. 82 9 pto l, 36 Po 

Bmmels, R. foo Schl&ichQrt J. A., and Van Bortvick, R. s.~ 1953, , 0ompoaitlon of 
some uraniWft"'>bea?'tng phosphate-- nodules from Kansas she.le g Kane. Geol. Sune1 
Bull. 102, pto 3, P• 93-104. . . 

Samul.era, tf0 0 , 18960 Anal.J"ees of Cl~si Xanao A.cad., Sci., Trane., volo 3, 
P• 99-100., 

Schrader. Fo C .. • l908e Description of the lndep~ence quadranglee Kansas& Uo So 
Geolo Sarve7, Geol~ Atlas, folio (no. 159). 7 Po 

Scbr&ci. r, lo C.,, and. Bavo:rth. El>aaae. 1905 0 Portland-cement reuovcea ot the 
ID.dq,eDd@nce quadraDgle, Kaneae& Uo So Geolo S~-re7 Bull • . 260, Po 506-509., 

,.57 



I 

__,,,.._;1906, Eeomrde geology o~ ~he Indepomdsnce quadran&lee !anaasi Uo So G90lo 
SVYe7 :Sul.lo 296. 74 Po 

Stone, Bo Wo, aacl otha:r■, 1920, Gnawn deposit• ot the United Sta.tea: Uo S. Geolo 
Sa.nq Bullo 697. 326 Po · · 

SWlmtori, Ada, 1947, Cemented eandetonos of tho Dakota and JC1otm. fow.ationa in 
1"anses2 Xau. Geolo Surve7 Bull. 70, pt. 4, Po 53-104. 

_ _..and Fr7e, J. Co, 1946, Petz-ognph!c compariaOD ot Plloeem and Ple1atocenG 
volcuic &ah from western Kansas& 1!um. Geol. Survey Boll. ~. pt. 1, Pe 1-32. 

W•lla, Ro Co , 1937 e Anal7fHls ot rocks a.Di aineral.11 from the le.boraton of the u. s. 
Geolo Sur-re,. 1914-36a Uo S. Geol., SurYe7 Bull. 878, Po :it-1340 , 

llillslov, Ar,hv, lS~, Lead 1111d. sine 1a M111ouri: Mo. Geol. Surve7, volo 7, pt. 2, 
p., 267 ... 5070 



Inda: ot Commercial Uae 

Al)raaiTe 
TOlcantc ht 10.11,13 15,17•19,21-25, 

27,29,34-36,39-43,68, 74·,91 . 
Aggregate• · 

ceramlo. -53 
concrete . 

olq, 55, 62, 77, 85 
limestone, 104. 105, 125, 126 
l&Uldstone, 15, 8&o92 · 
ahal•, 51J,, 84 

courete, li&t!tvetght 
clq, 50, 66 
clq-abaleo 55 59, 62 
loosa, 13. 45, 52 
uadetou, calcareous, 91 
•bal•11 ~-51~52,54,55,61,62,64, 

67e70,7~.76,77,sa-s7 
allt, 33,62 · . 
YOlcanic a.ah, lOoll,1;9~,17-19, 

23-25.27,299~36,3 3,74 
Alumna 1 

· 

ola,, 49,56,58,59.71,82,9~ 
hale, 8) . , 

Jal.lat\, 113 . 
railroad, 5,a.45,53-55,62,77,85,91 

Jleachizl& clat, 74, 78 · 
!locka 

innlattng and a,ra.ctural, 591162 
b1d.ld1:ng, 119 

Jondlng agont. 73~74,78 
. Irick, l0e12,13,32,38e39,45,70 

butt-firlng, 16 
tace, 50,56,57,60,61,65,so . 

Btdldi»B atone, 98•106,108-117,119•122, 
· 124-127.129,135,136 

Calc1111~, 135 . 
Cemat additive, 10,11,13,15.17~19,23-25 

27,29,34-36,39.Jf.3 · 
Cement mater1al, 1'o 

clq, 78 
11meatone• 9s,102,103,109.114,i16,120 

121,12ll-,135 ,136 · · 
ehale, 144, 69, 82 

Cement rock. 95, 9s, 99 
Ceramics, 74 · 

glaze"& 10,ll,l3,15,l7-l9n2~-25,27,29t 
34-36.39-43,91 · 

alaco 20, 33, 64 
clq, 50, 55, ·77 . 
loe110 45 
shale, 67, 85, 86 
ilt, 10,11,l4,22o47,67,S5 

Clai-ifier ( d17 cleaner nu1d•) , 73, 78 
Core ( earth till dams), 92 . 
Cos tics, 72 . 
Cn.11llecl. ·1tone, 100, lll-114 
Dall constftletlon, SS 
De-111\dac newapl'i.nt • 73 e 78 
Drilll:tg aud., 74, 78e 92 
l'inue1-. 7~ 
Fertiliser 

&BJ'iCD.ltural l:lraeetcme, 99,100,1<>4,105, 
. lll•l.14,125,126 

ag.rlcult\1J'8l aba.le, 1'5,51-060,63,s3\)s4,s7 
Filler, 91 . · 
Jsr e cla7, 36, 75 • 91&. . 
nwr::, lll, 113, 116, 117 
01 ea, 114; 1t1e auda 
Gla • fiber, 114 
Lime 0 110,lll,ll3-ll7,ll9o120,l24~l2S,129, 

136 
M.ep.eDl u, 107 • 115, 131,. . 
Motallvgical. 11meatone0 110, lllf. 
Papw, 72 . 
Plaatel'., 13S-l43 
Potter7. ~ 
Putty, 135 
Befractoi-ies, 4t 72, 78 · 

clq, 16,1K>,4s,60,66~71.75-77,so 
.ball claJ', 56.65,70,81 
ttre ClaJ, 56,57,60,61,65 . 
.fh-e c~, e111ceaue, 15,16,)4,41 500 

53,60,65,s1 . 
:a tarter•• 141 
Bipn.p·o 5,8,91,99e 100, lll•ll~ 
Boad. metal 

qGaJ'ts1te, 5,s,91 
lia1tone0 · 100.104,105,111•114,125,126 

Bock salt, 144,,.-148, 150-152 
Saud• 

tot&Dd1•7, le 4 • 7 
glasso 1, 4, 6; Te 9 

Soap, 73 · · 
Structural cllQ' product, 4 • 65 
!'erra al ba9 138 
Tile, 12031,32,38,39,70 
· s\ruc\m-al, 50,56,57,60-62,65 

, fire cla7" 50, 56 
cla7•shale, 59 
atnustaral am ineulatiiage 59 

Wh1tiDg 0 101,102·,106,107 ,lll ,117-119 • 
· . 122--124.128-135 

159 . 


	img20221215_08210258
	img20221215_08255422
	img20221215_08273035
	img20221215_08294325
	img20221215_08304961
	img20221215_08320008
	img20221215_08331235
	img20221215_08341335
	img20221215_08352226
	img20221215_08361332
	img20221215_08372015
	img20221215_08381487

