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- TNTROBOOTTON | Azes covered by the tavestigation
. f the tigat Blils Oounty id in the. th!.ld tier of
) dounties south of the Kansss-Nébraska border
\ The State Highway Commission of EKansas and in the fifth bior ‘sast of the Colorado .
and the Unlted States Geologioal Survey are border. {See fig, 1.) It# area is about
gooperating in the compllation of a State- £00 square miles lnd it comprises 25 town--
wide inventory of engineering construction ships. The éouné is bounded by parallels o
materials. In .the sumner of 1946, the U. 8. ' 38'33' and 39’0&* north- latitude and meridians -
Geoldglcal Survey sent a field pu'ty into g8958" and 99°38! west léngitude. BI1lid .
"Bllis County, Kens., to investigate sources gounty is.berdered on- o3t by Russell
of such materials. This report on Ellis Oounty, on the west by Trégo Qounty, on the -
County 18 a gurt of the general inventory north by Rooks Oounty; mﬁ on tm’south vy
and & contribution to. the studies of the - > Ruih County, . ”
mineral resources of ’sho Ilhsmwﬂ. River B I - o R
Basin.}/ B ; N
The primary ob&actin o!, ﬁ’h‘ mvuti- - 3111: Gennt: u la m bomr pogion of .
~ gatlon was that of sccumalading &11 field and the Gizeat Plains p! ”‘m&c TovVinge.
laboratory dasta gtmmm +50° the geologis . Btreas cutting” m the Ceatral
materials in K1 which cwld be used Lowlands. provincs to- the edst haye Aidiseoted
in the sonstruchtion of m-, irrigation canals, the border- Moa to ‘one o2 low %o - *
highways, alrports, or other engineering pro= | rellef, - : QOORDY stedp-sided - -
Jects, Additional’ geologic date are included vnlloyl n{ ch are out mo than 100 .
in the present regort only to the extexnt of feoet bc - poinded uplend surfece, - .
providing information useful in the develop~ The areas ar smtu mu: in mil ty :
ment of the prospetts reported or in the - Baline Rid Q in- the nort
locatlion of other sources of materials ;Min ﬂa« . )
required to mzuu Wm Aeeds. ﬂt Cooe
-7 . !‘a pu a? tht

i Ses
gontrol, mad use of waler

xiso mmz:ma !ugﬁm;m, 1
se88s, 8, doc. 151, lm- N




./ Figire 1.—index map.of Eansas showing sreas ao@d{:,’dkﬁtﬁgf repapt.
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Three permanent streams flow eastward nincralogical -analyals of the ”m

across the county. The Saline River, which coarse and fine fractiong made with s Plnodu
originates about 90 miles west of Bllis - iar miscroscope. This informatix o
County, enters at’ {he northwestern corner of : . from other sources are:’ s

the county and flows toward the east, its Sumary of mto:iais ﬂiﬁ?ﬁ«l

- course almost paralleling the northern border

of the county. .Big Creek, which rises abouk. o wl

40 miles west of Bllis County, enters about 23

" midway betweeri-the north and south borders, Genercut aaaittwoo hy the .

and flows slightly south of east across the in the compilation of the aregl

gounty, and joing thd Smoky Hill. River about construction-materialsg -data s Agpraciqtnﬁ -

6 miles farther east in Rusgell County. The State Highway Commiss¥on of “Kefisas at-Topeka

Smoky Hill River originatés in Coloradc. It and Manhattan, Kans., 8. B.- &mr}e qhief

enters near the southern border of Ellis geologlst, R, D. ,Fiqmm, uttr ong

County and flows esstward in & course almost and auoe&.atna, Stass Gac] Sk Sur _01’».

parallel to the southérn border of the sounty. - Kansas st Lawrefite, J. . ixhiﬁf ve .

The larger tributaries Lo these three major director; the county enginesr ot .ﬁm;m‘hﬁ

streams enter the maln streams nearly at . the residéent engineer uf the Buvesu vl : il

right angles. Reclamation, U. 3. Depaftment of tle Iaterios,

. : at Hays, Kans.; and the Bidfs affice
- . Ell1ls County 18 served by one railway, of the Soil Bonsewaﬁion Service, V. 3.
the main line through Kansas of the Union Department of Agricul me.
Pacific Rallroad. The p¥incipal citles, - FLE
s (the county seat &nd largest city) CHARACTERISTICS OF .THE w-rcaawzmi

1:1 1s, and Victoria, are located along tnis __ STRATIGRAPETO UNITS . )

railroad. ot b . . P ST S, e
Genora}_ .

"There is a well-developed syatem of

highways and county roads. The.Federal high- This pax'b -of the report discusses mh
ways are of the blacktop type of construction. " local geologioc formation or membsr., The dise
U. 8. 40, a major east-wsst transcontinental - cussions emphasize the areal dlstribution, the
route parallels the Union Pacific Rallrdad, . general cm;-ac‘hcrutiet, end the thhkmu. ot
and U. 8. 183, an important north-south high- each stratigrephioc uaﬂ. s ,
way, extends through the center of the sounty, - '
Moat of the roads maintained by the county A reprnantntsm mm octicn &: .
follow section lines. Many 6f them are given for each formatishi or mnember, and the .
metallied, and most of the otbers are mainteined ‘|- construction materials im each dnid are 1tsted
by gracung. y The measured sections are not necesgarily |
, B ' intended to be complete but were selesie
Invgutigation procsdure : . show typical outorops of the’unit in ¢
county. , The prifieipal mﬁpow of this mﬂ

This report .is based on field work of the
reconnaisaance type. The base maps (Hifhwa;r
Planning :‘Mspa, scale 1 inoch squels 1 mt
‘were provided by the State Highway comiuioa

‘presenti Ehe.

of Kansas. Dralnage lines wers added to the graphic uad,z.

base mp for greater ground control in ’

mepping; these were taken from aerie&l photo- . The relations ot m aeht.{é
graphs f scale 'l inch ecquiels 1,000 feet) made to one another are i} Ly

. availablg for that purpose by- ‘the county Gooléj,u 3 “asationcali b
<office of the Soil Conservation 8S8ervics, United | . ¥slley 3‘3 G&
States Department of Agriculture.  The areal,
distridbution of the stratigraphic units that .
erop out in Ellis Oounty wes then mapped in the
field. 7The mapped strati hic units apé ., |
those recognized as of 1946 by the United - .° .
States Geéological Survey end the Xansas ™ - ' &;
Geologioal Subvey. DBecause the, prindipal ’
emphasis of the pwgaot 49 on tHs zonstr: sﬁ,m’
materials in the county, the mtraty ;
units are scoepted with iittle or,so sodLrLedx
tion, The molution of geclioglc’ g:ob!.m mt
oritically related to the presen of "
information on construction materlals is
considersd to b of secondary importancs for
this report and ls ignored insofar as it does
ngt affect the validity of the inromation
g ven. }

-tmct on-:n m

An eﬂ‘a?% wis mads’ tu Bocumulate &l | v

exlating dats pertaining to construction maw
~ teriasls in the county.: These dats, together - :

, with their sources, are incom:‘nwd in this
report. In sddition, the mw* Piald. paxty.
oollected samplés' of poténh ation
materisls not regém ! ‘

" samples éxgs 2
labo ratory the  Tepastu
Kansas State &eﬂi;k 29
'y u.npuﬂgd -1mrmw"




Tan to browf. s;tt"ﬁv@h
of sand mm

Upper part, gray-brown silt )ow mrt
sond ond gravel, tan o brofin,

_Tertiary

mm‘ ~E

s??:ﬁ silt, ond emve%' qr ?G
t
lmmfone Iocaﬂy at- hﬁ.

Blue-gray choiky !hde

by’ thin groy. sﬁams
emy, fine—grained sandstone. : .-

E&k thin-bédded’ clay shuh w@h.zMs P O
of ssptarion concretions ond qam ;
-(gypsum) Wfsispfemn mm ! 3

Crange-groy. chuliy
thin "interbedded mwbm
. chalky hmesime




sources indlcated by inclined. synbols an not
1fsted in table 1, The materlals llsted in
the table are numbered within each classifica-
tion according to the following plan: The
mmbering starts in the northeastermmost town-
ship and continues along ths same tier to the
western boundary of the county; the numbering -
1s continued in the next tiér south starting
-again -wlth the township in the easternmost
range and proceeding to the western boundary
of the county, sand soc on. The construction
materials sources within a township are
numbered ia the Same ‘sequence as are the
uctionl. o .

Dakota samdstone

. Aroal distribution.—The Dakota sandstone,
of Upper Cretaceous age (see fig. 3}, is the
oldest formation cropping out in Ellis Count
and is therefore the lowest unit in the loca
stratigraphic column exposed at the surface.
Thls formation crops out only in the south-
eastern corner of the eounty. {8ee pl. 1.)
The Dakota sandstone is present at the base
of the south bank of the Smoky Hill River in
secs. 24, 25, 26, 34, and 35, T. 15 8.,

R. 16 H., and in’a draw tributary to the
Smoky Bill River in the SEINW} =ec. 34, T.

15 8., R. 16 W. Well logs show that the

Dekota sandstone is buried beneath younger -

formations in nnrl‘y all of the remainder of

the county. R

. W.—A small part of the
Dakota sandstone probubly was deposited in

-marine waters but most of the formation was
laid down by streams. Only the uppermost
part of the Dakota sandstone crops out in
Bllis County. The formation 1s a massive,
fine-grained quartz sandstone. The color
rnn s from light gray through gray green.

rk bréwn, Weathersd surfaces are
scnorsny coarsely pitted and ths be
oacnionﬂl: i3 etohed in relilef, atrbonutd
ngunt& of fossil plints and numerous Some
sretions of limonite or pyrite ovvur in the
mdntono.

the Smoky Eill River in the seo. 34, °
T, 15 8., R. 16 W., shows the following
section of the formation exposed above the
level of the riverx

(1) A cut ‘onnk amm :gth si&t et

graneros shale .-
Dakota sandstones N
Sandstone, rmo-m&nw., masaive,
dll'k bromoonnuttttlncddtl [E R XY
Sandstone, ﬁm-gulmd. nu&n, .

-t ) gh:'osn seesevwrensnsssrasave -LeB
Sandstune, fine-greined, massive, :

d‘ﬂ bm‘nco»m'vvuoottitllu.'. 1‘0
Sandetone, ﬁnwgﬁt&‘d, mewaive, . - -

Al 81" mgqnwtmocaa.nd.oo -cvcoaﬁﬁ; e
= e F PR &

Baa. sovered.

(2) A ladpe o!J_ men sandstone that
s out in the & ‘se¢. B4, T. 15 8., .
R 6 W., presents the toliow&ng aochd.om

vy

Terrace deposlts: ) ;
Erosional break.
Dakota sandstone: I
Sandstone, masslive, ﬁne-graincd, o
light gray, weathers gray: v
weathered surface coarsely .
pitted or with bedding stobed L
in relief® scattered limonite
stains and pyrite eonomts.eu :
Base covered.

thy,

Thickness.~—The sggregate ghnou i
the two outcrops of the Dakote pandifons Tounﬂ

in Bllis County is ebout 20 feat &ad:

to represent the uppbmo;t part of the Tormk
tion only. The basidl pagt of the ;omt&m
does not crop out in this county. - Bass

-

reports that a well d¥ilisd in mmn&mm ad
corner of -Rush County fagotratad 180 Teet: ol -
o

vhite sandstone though bas the upper pkrt
of the Dakota sandstone. ; -
Construction materials.--The Dakota asnd- -
stone is not used in Ellls County as an N
engineering construction materlal. Although :
avallable only in limited quantitieés, rock: =
from this formation might be quarried, crushed,
and used as a road metal 1f laboratory testa: -
show that the material is adequate far this.
use, The formation is a source of water for .
both domestic and stook uses over nca of m&c
part of north-o.n‘ers! Xanasa, D :

Srembros ghale -
" ,~=The-Granesos- \n'nu L
of Upper Uratac orope out in. the

southeast corner of the county (Bee: !ig“‘
and pl, 1) The formation-is found at or nesr
the base of the Smoky H1ll B&nr terrace

along both sides of the vall in snc. 24 to

29 inclusive, and secs. 54 T. 15 8. ;i
R. 16 W, If4e: pmonawmgmﬁ b of fhe .
Temainder of the county but is o w;‘, R
’bumm Lormpt éxu. , T

weathér bln’
fossils ﬁg’round
shale in Ellis Count
into the un&lr}}m}s

3 m%ragi

mﬁm



RO v : ' SR
;. Tavrack aﬁnm . -
‘h«im r}b ' i

T ShliQ Jnry thin bedded; bhdk,
L m'z‘ ‘r" m}‘-c.-av..ag-..o--’ = 200
8].brown, weathers.iight
brown; contailns buff sand- ) .
¢§an comg;;iags...n....,...» 1.6
e, very thin bedded; blaak,
] "“{hﬂﬂ myooctonaoa:r'ntv;{:{ 1.5
. Shale, sandy; brown; forms .
1 .yqotq-lr»tt¢-4§cac.--og;c U 78 -
very thin hedded; buc&.
émm blue~-gray; basal
. 3,0 feot contains numerous . -
‘Gﬂ'mt of. lﬂimt.n;oon.cv-ci ?oo
one, poerly: semented; rusts
color srenvesasendrs st ey 1.0
- Shale, very thin bedded; blaok, . :
mtm” blﬂ"‘mfytl ocqotcrgt 3.0
amo; ‘black n;tlprs bluey
e&m{ layexrs-of :
- bm .m.bn.- AR EELN 2.8
“:Sendstone, soft; brom, .
“ﬂth’;‘. Mat~-80loredeesesanss %1
%&, very thin-bedded; blaock,
| W&I WQ-&“‘;‘... sisehsans I§‘§ .
MD“ m . N

e mm¢§.-—mo aggregate sn:emu of
ﬂ:ﬂ‘ Gransros saale in lllig‘ 18 estiw .

"mated to be about 35 feet. / cites a. .
asasured section 9: the tomﬁtm aving &
total tm-kaou of 32 feot :

.

IS ﬁ . . !1’ ! i
N m:.uii' xw% [ oourm oylg‘mwmtxa uur.ttl- .

i.a Ilill mut:.

Iime~

.--hv
stone pper Cretaceous age gn aivd 4nto
{3} the %&ngo%h uguzgm membep (the, oldest
lowest 4in:the stratigrephisc .00; . poe
« B) 2) wu . shele msmber
o .‘f m and (4} the

. angineering {on material, he.
formstion, t;??ufm sbale. 4s- nét tmrstoly
dlstinguls on plate 1, the- -

. limestons b mapped as-& 61 ua.ti-

- graphic unit. @enersl dn

representative mpd n m sdu. be given,

. however, for all
‘aids to rleld aemztian.

The im:en 1) .
Wm » (999 g’ “}tgmw

ioau

wttmt‘b& r;h‘:* m H1%l ?&1},; £4

sastorn ;r; nger-
1¥ke .yt erem m&:c from m

. some of the &p ¥ VR “md
wost Luporbedt outqwe)p tm St clm Fhe south
-wall of the- Of B BN 4he divide
azes bebwesn Big Usasic and the:Auok B
River the Owgenbors 15me ,:titéw
Beneath the =

ey P “;;“"m
A i’g« sh

" Saline Biver et the esetern. edge
Gounty 'there fa a.umall -6utor whioh
the Grsenhorn limestone lies a or neer the

base of the un# wall, !’-‘I:mm in. ¥llis
Gounty, where not suaded, nm, this foymation
:.s soncealed ’Mnn k younger: farmatiens.

' @reenhorn ‘Ilmestone consists of a ser

. ‘'stones are not 8o copspisugus. in the ok
. members of the Orse

‘micacecus,

" the kincolp, limestone member wit
. black, paper-thin Yeds of lmQ wiy nai

(1) The nnoom ;zmrbm

ch‘%;‘;;;;?‘l” mnmawx th :gigo iL
hen ¢ shales ¥-pandsioneg,
hard, dense, o1 £ ;gi‘.nﬁ 11!sﬂtonn a

diagnostio for thid member. Crystall

8 3.}!”15&3! Lo
G!'e‘blcems romtdm 3 ‘
Oount{ ¥ Yo
usually very th;nfng
bentonites are. orangs
the lower part of m

"(2)" The Hertiand wiy member Mﬁn i}
erosional break. . It consiste pre X Egi .
beds .of ohslky iimestone. Thin seems.of .
Demtonite Saages tha dite i W Sl

en o ranges. fiom ° rown
in color and frem 0,1 foot. te 0,5 .feot.tm -
thickniess. HNear the base, of ‘the meaber there
1% u bed of. ﬁwgﬂm, ltlw-n gray
sandstone,

(3). ‘The Jetgore shalk: mesber overiies
the Hartland shals meuber. ﬂi%t mcmn&o& i
breek and is overisin cMh ¥ -she Ple i

shale member, ' The Jetmore o
si;‘:n of %ﬁm M«Qf bﬂ'ﬁ!&:r gt
8 or ola
altogm ”gh Shalky. PRy
uuutoaa. The am arf :enil elams. -

ﬁixmbi;nhut« °“‘“‘2st
° o BOTO, 8 Lare mo ‘
i‘{,:h:,,“”‘f, ne top ¢ ?as;ftmot Toune: )
stone a e top o
rounded mnnm- bmﬁ- Tois bed 'is 1@&11: )
termed ths:" &nguc of the’ %&zgo .
content.of fose 3 amm zmm, T

(4). e ?ﬁ&tor ﬂulbmc ghgﬁnw ,
%ﬂ., - ey

1

" most member of fhe Gresnhorn ilmes

compowed of elternating beds of shals md e

ligebtoné. ‘The chalky shales sre light.geey. -

or buff. The limestones are shalky and. gray .
to lignt tan.: .Both bhe shalss-and the-3
stones contais pumerocus shells of In
The limestons beds. umugg:r pa

member are -coneretions Fen

limestone bed is mcoepted as-the top of the ,
member. ®he name.of. $ué bed. M‘;&u 458 i
widespread use £ the aren ”4 tmnu— o7
goﬂ . meteyigi. The bed ave ; ahout b
0

Lty S 5

£ ot in t?z:kn;u. tmno& ;g,mg s
_ 1s a persisten m pawn beud 2 KIS
| park of the beds N‘r st" itmtm e

forms shoulders: mbthl t

4n the aouthoutm xm't off!n;'tvm

15 s,; R, 14



)

) gget
Tercace deposits: Sand and gr‘vol. ces B
Lincoln limestone member of
Greenhorn limestoné:
Shale, challky, very thin
vedded; gray to black,
weathers' light gray;
interbedded thin gray
déhalks $nd thin orange-
grey bentofiltlc zoneg....vsece. 73
Shals, silty;” gray, thin- .
bed éed, orange-gray to
dark gray; interbedded
thin gray chalkB.ssesassescccss 2
Shale, chalky, very thin
.bedded; gray to dark gray;
interbedded thin gray
oh&lks!‘...tl!......l‘lb.....'. l.o
Shals, bentonitic; orange-
sm!....“.itlill.l.l..ll'.i..l .2
Shale, chalky, very thin -
bedded; gray to dark gray;
interbedded thin gray chalks,.. 2.0
Sandstone, shaly; calcareous;
BP8Yesessssea0ensecssnsccocsonsns o1
Limestone, hard, crystalline;
gray, weathers buff or light
grays thin .shale partings in
upper part; rumerous fragments )
of pelecypod shellB..iesseseess 1:0
Shale, chalky, micaoeous; gray;
linonite-stlinod....-.......... 2
Limestone, dense, hard,
r;utanlno; 3:17. weathers
&22 .léli"llﬁl.ll.‘l’."lll.l .2
s, cha cacsous; gray}
. limito-kzlintd.nn-E........ - e1B
Limestone, dense, hard
erystalline, loumwhlﬁ sandy;
thin streaks of limonite.ceesss .28
Graneros shile. . ie.

(2) A ocut bank in the: aed. 30,
T, 15 8., R, .16 W., -shows the Pollowing tnutm
of the Hartland shale ndbw upeuc Abo'rt sm
1m1 of the rivers o

: : Poat
Terrace depositay R
Brosional break.
Hartland shale mbar o:' Gmcnhoz‘n
1imeatone:
Shale, paper-thin both black,
. weathers dark gray; {nter- ‘ R
" bedded thin lw 808MBessecsser 1ol -
Bentonite, shaly; orange~
brown aé top, bnal part

Sh:?s.tﬂncvuvoc-oa-qtn--oo-.coo.oo el
- £ Oh‘ik’ .a“*&‘& . N
ﬁl{ ; fairly: hu m&n . e ‘
ght gray,-weat ‘m’iwpm W
Shale, pa w&tm L
1ntorbv ,ulums

m.&jﬂytgtttvxcﬁvﬁj*'gibnctc, ’05
smu, silby, oempwt ﬁmuivn; s
BPAYecesrensescsvsssnsecsansony .
Shale, paper-thin beds; black, -
) ﬁhou gray; cococasional
bérbedded valcapsous

lu.tm0 thlnseams of orange .

; bmmmu in lower part.. 1,7
Limestone, chalky, dense, hkrd;
5»:; woathers i!.ght gny to .
.‘...‘,."0&'...l‘ll.i‘...' »
3haie, &lay) Wlaok -
gray; inter beddﬁi’
of orange-brovn’
ﬂh‘leﬁooo-.:o-f‘i

.sec, 21, T. 15 8.,

ot

limestone-—-Contimied,
-Bentonite; whits to orangt, :
brown......-n..,.u-u-vf Cinei
Shale, clny, wk"m ¢

gray
Limestone, olalky, &cmw"‘*\’um i
light sray-t-taﬁng.ncivtcottiﬁbt - U’ o
Shalo, paper-thin:6é § “Hiask L Lo
- weathers gray; occasfonkl: - P
interbedded calecarsous: ' .
laminse; calcareous sesams - oo™
become thicker in-basal 3.0 . C
feet, more crystalline, and -
contain mumercus fragments
. of pelecypod shel}.a.......unw l&.’?
Sandstone, fins-grained; o )
heavily line emnted; gug; R <
-numerous partings of bleaesk : ’
paper 8halO.sevsassovssiescasiin 1.0
.8hale, paper-thin Vedsj Yieck, -
weathers dark snyrochﬁqm}.
interbedded saluatiecus
laminae..........-....--1i..-.¢.
Base not exposed. > ﬁ.g o

(3) A roadside dfteh in the. sahnt L
R. 16 W. shows thé. rollow-
ing' section of the Jetmore chalk mémber:

" Feet ”

Sanborn formation: i
Erosional break.
"Jetmore chalk mesber of emmm o :
1h£:t°n:‘ finel talll 7
9 stone nely arystaliine
-dense, l'au-d.! tgsr m;f PRETA NG

bafty. 1mnm;§m H L ¢ s

DA . ivevene Y-
wiRREIRE e

1ight Prokmcgray, weathsre .

& s
Limu tcno i eﬁa&
r, naduhr:




‘s

m most ropmontnuu :mz;on of
She 2} qr “phple member is one.measursd by

in & roed cut in the s& sec.. 21, -
,n ,:5 o»-‘ R) 17 W.: . N

lmu‘am-donemde : .
30, Ohalky limestone; T
e westhers o m: c

-

P, . In. . _‘brown; e s ’
Pfeifer Nh member of band nsar e; -
Qr«nhnrn limeatone: contains msay - AT

24. ?'nc‘pcﬂt lime~ . - L0881)l8.cvonserrenase 2
~gtone," ohalky . L 9. Shale, Yike ¥ou 1S.eess - o
1imestone, 11ght . 8. Chalk¥.dimestorie; very SR
tan, even-gra od, . . fow £088118, 00ssu0en I 5
imlud.ing near the i ’ Te 3!1.10 Ilke ¥o\ 134000 1 I
middle a rusty : . N Ooncmﬁﬁomty Mky N .
band about an inch - - limestone; fossil-. L.
“’.d‘ .n‘ & Jd.ttl. i . 1‘.’0‘3‘..;96,;&0’4?‘“4. chon N [ 2
lower another B 5. Shale » like 'kt“aﬁ‘#fa'qo k']
rather indininat ' : ‘ 4o concrcb&omry RE
band. .Qontains a. ’ : ) {mestone;. fossils . o
.f‘ﬁ ”1}." o . : m‘.‘i.‘.'to sres; 2 & )
frcurﬂd ."‘.ouils . * 8. SBale, Iike HD. 1IBeesse 1 - - & .

- . , 2. Uonoretionary shalky
s+ Top. : : . limeshone; fossils i
ml@ “gifir 8} ' 1 w’mi%:;- .o coisoe‘ e : ‘15 R

8 o X BT senesen . - . » Ro'e seevs, %

235. Soft chalky shale, ":5" “‘ﬂ"‘ o

oream 10 flesh-

N . 00101'”0.0' reemavew . 11 M«ﬂhﬁ 2otel thiokness Qr’bhp . .
22, Ohslky limeatone, . Gre ™ tone-in Bllits om $s -abonat -
somewhat. ocon- 80 féet. The thioknsss of the indlvidual .- ~ -
orationany; ) : nembers in the formation Ae as follows: - .
weathers white; * Lincoln limestons, about 20 feet; Hartland -- :
sontalhs & few . shale, about 30 fest; Jetmore chalk thn&t~~~
fonsllBeansvesnsnse 1l | 20 f“tf snd Pfeifer shals, about &‘ -
21. Ghalky shale like - : The thicknesses sppear to De ntm um

ocnpog'o-n-a . 10 throughaut th&cm. ST

ur;“.u-
u‘muﬂ wuthou

'mt‘aot‘got;nolooc 4
10, Shale, like No..83... 1 2 e
.13. limestone, - .
. with no fossils; -
neathers 1t0.nies | 1l v & 3 2 & oo TH a"nl‘ lh!lo,
7. cmxy shale, 1ike , of Upp 1080 fu LA, 8) :
18 Ohnnq ﬁ"'{:;"“"" e %“nﬁ?‘.m £ "é;m&ﬁi”&.
< 16. meatone, o [ shale m ? (o , *
1ike 'G 13.0000.:0 ’ ) . ) Hi11l siale m t 1&?“&1-&' .
18, Mc, 1ike No. 23, stond member (W}. M&‘ e
with a dand of - . out in Bilis-Oounty. . Ian-z,uh &8 -no ons-of -
vmtonits.o olay - . . the members is maurupzumt L TN
.4 inches thick at : . source of engines: ceutmabzcnmwmu;
- 4ts to g prtr . : " they urq na; oa to r a8 & single atretie
’”ﬁf& ows. Teld pecos p&tz& h?a 'hn.;ia‘%” gm
8 S L [} 30 eeeY ‘
sr 4 solor q-nu- vl 2 and aprumhﬂ‘ mﬁmé aubim tfmh -
14. CGongretlonary uu- R member will be givém.- 3 .
‘ oms chalky . :
. nnutcno.......... ] The- mzh ‘shale myuont mma«nu .,
13. lhnlb o in Bllis County. -{Ses pl. X.) The:-prinoipal . =~ ~
Mg' . ) area of cutorop is 4in.ibe.northedstern qoruer
\ lm . ~ ,or tho oounty, where it fTorms the valley walls
* oontains a : streams tridutary to the Saline River
Mantzm- . 1 md erlies the dlvide areas as.wéll. This . -
. bed. of -somewhat PR . outorop ares extends westward 1.193 the nw
. fcasil&hma sofm , . River & point. M Cfaui’l of the .
Bi: bdlky - - o weatern oounty line, - ui”im ot
m mg‘ tﬂ.&yinoiva.; .. -8 02*01‘0 is in . ﬁh;:ﬁn’::m ;' iﬂtL
. M&kz i,lnm.- -~ along the Smoky ;mm
o _7ery faw 2088118 00es . o s . appears at thé surfade sewsnal ﬁn
1l m:-, iike ¥o. 13, o Pfeifer, and its cutorye SO 4 ‘2;",
 gomwhat sesl-’ | 1 toward ihe westemi border-of Yhe ety In.
places . . : the southwest oormér of Lhs ooUAYYy: 4 . N
. m #hin dis-. abale i# the only: strat o-unkt L
sontirmous beds of : out ‘over ‘s badland srea of 5 or & afu i,
fu;uzfom %:;\- _ . : Leas a:tm'n &&em nf;:m 20%1&*’3& ‘
oretionary cha - : . resent nlong sone soans -tritutary
lmt@n‘sot¢00‘ctq‘ 3 B <;~' 4 : . gi‘ Qwi IS
: Coea 9 .

v M" ’-‘ DP& 81“-' P n'

LE s
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General description.——The Carlile shale
was deposited in m%ne waters. It 1s in con-
tact with underlyling and. overlying Cretaceous
formations without intervening erosional
_ bresks, and i1ts several members are in contact

in a simllar manner. Erosional breaks inter-
vene belween the Carlile shale and the
Tertiar{nand Quaternary formations that over-
lle -4t some places.

(1) The Fairport.chalky uh.ale member,
the oldest and stratigraphically the lowest
member of the Carlile shale, consists of clay
shales with interbedded thin bentonitic zones.
The shale 1s elther thin bedded or somewhat
blooky 1n.structure. 'Its unweathered color
" 1s gray, but upon weathering the color is
- altered to a characteristic orange-gray. This

member of the Carlile shale nrogs out generally

in the eastern part of the county and may be
identified by 1ts color as well as its

position immediately above the “Pencepost®™
limestone bed in the Pfeifer shale member of
the Greenhorn limestone, The lower part of

the Pairport ohalky shale member contsins a
number of thin beds of fossiliferous ochalky
limestone intorbnddod with the- shale.

(2) The Blue Hill shale, the middle
menber of the Oarlile shale, orops out:the
-most extensivély of the three members. This
mezber 1is a dark gréay to black clay shale that
weathers %o a distincetive blue-gray. The
shale 1s generally very thin bedded. There
are seversl zones of septarian concretions in
the member as well as zones in which selenite
orystals are exceedingly l’oundant

The Blue Hill shale member erodes to
form a badland type of topography. Selenite
‘orystals scattered over the surface of the
badland hills reflect sunliight in such a way
u to glve the hills a lpurkling appearance,

: (3) - The Godell amdawne member is the
zw.ngut member of the Jarlile shale m‘ -the
himé;':{, iIn the n&;i;;;m p.:rt 5 the -
oun s & ?, .‘m § A “ SR
quarts undttbnsf“but toward:- the west -and . -
south 1t becomes much tHinmer end wore nm:.
There 15 & gradztional’ contact Between the '
Qodell sandstone member and the underlying.
Blus Hill shale mezber.

tat ed 3 »==The
rollou zeasu cate 'sho
charecteristics typmk ez the several
nuiboz'; of the Carlile’ shales

(1) This sestiem of ths Fatiport ohalky
lhnlo menber is otpond 4n 2 rosd out In the
. m seo. 3, T. 14 3., R. 17 w.x

\

Sanboin romtumt :
Brosional bresk., « . v =
Fairport shalky shale :mewbers - \ -
Shale, clay, eomoheidal o:f e e
bloocky s motare; thiok - ' oo - -
mi Deands siterating . - - -
with this orenge-brown o, -
bentonttio LONOB.cossescsvenne | 6.8
sm-, elgy, thin bedded;
brown bentonitic
nmtaotm with:dark
g'.’.iu-)obaq-aﬁiiﬁtw‘&ststol
suh, z: . &
bloekr;« 4 O
slternating

3 U N

‘4% probedbly iIs
for thals i’ s.:; N

Tod>0g tmportant o

wm% fi g*imlnded in .

‘ £0 0 fh& Mﬂl ian&ntano membér -
mﬁg‘rﬁ tzo‘u -

taﬁ to vield water’ &oﬂﬁtia :md <o

\2) A road cut in the NE§
T, 11 8., R. 17 W., exhibite the
section of the Blue Hill shale mxﬁti' and ths.

seo. 3,

" Codell sandstone member of ths Carlile shale,

as well as the basal
limestone member uf

of the Fort.
Qvtrlﬁng Hlobrara

formation: e R

Fort Hays limestons Mn‘ of. ¥ Eeet . :

Kiobrara formatiocmi “*~ : < o
Shattered EONBeeevocscsnctosinse 2.8 -

Limestone, ohalky, uuive,
light yellow-grey, : -
weathers bufr—gny. sesesensns 2.7 .

Limestone, chalky, masalve; oo
light yellow-gray,
weathers buff-gray;
limonite-stained; base
1rresular....u..............- 8,0

Codell sandstone member of
Carlile shsale:

Sandstone, fine-grained, ¢lean,
predominantly quartz, comw-
pact, hard; gray, weathers
burr-smy; irre, '?1::'12

L]

limonite=-stain
into underlying Y] 3111 .
shale MOMDOP..evenssrorssnses 77

. Blue H1ll shale member of COariile

s
ltstone, massivey gray -

w’!th'r; m”-.onaoopo:lcao-o 2.8
Shale, clay; mottled %uy
and rust-brown, weathers

burr.....l..“.‘...‘.‘l‘.‘... ' 8.1
N Shale, sllty, dense;-gray,
Wﬂlthﬂm light ?ﬂ,h-...oobo- 1.2
8hale, clay; mottled gray’ and
m-":—brown, weathers buff..., 3.1

Shale, clay, thin-bedded;:
black, weathers dark gr& ‘g
s.rrml;rmimm mt;
gones o
eretions 18 _and 38" feet’ ‘btlen-

«ﬂcbcv-j‘rivu 'y .0-.&51.-.60

;"‘, N !Q“l m‘h M’---g-von}'ct

b

" 610

' P’ ugﬁ jate thickness of
“the m: i.u thaughi:g%‘ e abaat 304

foot, rzw “member 13
about 100 rut hiok; the B!ui Atll maale
member is about 200 feet thick: and the
Codell sandstone mxbor nw- from nearly
8 feet in the no :tgn rier of the
ooutity to sbout 1i-fog the southwestera

corper, its aveiags: ‘hhzckmw bm abodt
4 foot,

r BaRyiLal for road £111;.
Becauss. of su m? g&nhat of -alay, m&nr, -

%8 dUnless the 7 .
" 1“ ml'o ’illd

mmgsm




- basin,.. It
drs:.mgo sin ;

e bler

. .o%aps cut’ omuul ﬁ‘ e Y rthe
2opi ﬂ{m‘ cv ‘msh of the no m

) is. cmty. - (86 pliils). It forma

) turmm of the &lim Valley ssid of many of
-1tk tﬂbntar&n and underlies maxny d:,vuh )

. This mexher cveps sut in simila
tunouinthm;;nm:otmmmok
orms & sopsylonous
southwest across. the oounty.

L Wma%sm*m Port Hays
limestone *r wWas ogo-itod under urino

waters and is in ocontact with the underiying
‘Codell sandstons member of tl;p Cariile shale
" and the overlying Smok¥ Hill chalk member of
-the Nlobraye formation without intfrnnin; .
‘.. erosiomal breaks, The Fort Hays limestone is
‘predominantly a ba,rr-»eolo:nd challk, which
B R e
& ve ‘quite.
oit‘ % m%:lm hntm tgulltm-
stone. shale ings mange I «1 to
0.5 foot in thiukng:s. . - '

In the rather dry ¢limate of Bllls nty,
the Port Hays limestone forms ateen htlu
despite 1ts relative softness. The or
" the limsatone i.gcﬁ.httly below the. mr—

face shows & tendericy to shatier;
' tnto irregalar flat gmmntoigebgmo
. hnglnéaninchnr

Possil lhona of olsms (Incospemy :
and oysters' (0stpag:-JORSPRtR) are
r ¥-a nt 1n this n—ar.

The ntm&Mc units from.the Pakote
istone up to the Swoky EL 1&6&1&:%&1-

ef the Nigbrafe formstion, Inclusive, . dip at. .

& low-sugle towerd the morth.. The genemal
dip te intermpted, loosl br seversl broad .

- flexuren, mnl small faulte were observed in
the Port. Hays limestons member amd:sdiscent
stratigraphic unite but are mt« mapped dbecause

_ they are not important to.a cannemﬁon- uo
utorials mxvq. o

, QArrY in - : 13 8.,
R. 20 W., stiows tht f.oi

ming'_ "cémn of th.
Fort Ban nno-tm u-bu't :

5. Peet
Fort hrs bgnn ma S
Xiobhrara forma a{
Top -eroded.

tt.r.d m.&vrwvv"aho'aott 105

P R

, E w73
1mnzm ;&; - )
“ﬂm’ i&-l w‘m .. ; ,‘ .

vmitu e weathers

"W"'Qﬂilr < lb;‘

m%., uu.thuu
‘&i&o, ﬁumag“m‘r‘r

Limestone
© o tuff, m‘cham Wi

Limesto ¥ soﬂ:: -
white, mtt’atu 'smrs im-
_ ’ ;coevrltl!,’tvo'nl v
Shale, an, weathers’

Limestone, chalky, softj white,

e L
Shels, cslcarecus; 3 ite

:.m% ohalky, 1¥e,

Limeatone, . seous, Boft;

lhllt‘ ma.aunto Jivaotozrot'cp ’
I.inutono, omlkr,’miﬂs ’vutf
£ray;

Bmolky.

the heads of some or -ofi'bhe |- -
Salins River and um m of the stre
tributary to Big Oresk u»&ww .

of the oounty. Thers av# -4
near the of” the s«
butaries of the
western boundary.of th aES Y
grumblr underiies many of

he nerthsrn: and westsyn. j

it-is. obsaured iy yéus

cﬁg'kr& masaivas
"gonys .

IR SR NN

,cbc

ocau...tao.o{m

light grays limoatte stains....

.c‘gm"';ﬁii;‘.."ii'.“.’}éj e «d
30}5‘ » "‘.3 8o, H :’:_,
te, weathers- gray; Ine-

'Ql"'l'.'.I.'DOHOIQ.Q!‘I

‘Mt'oe'cahi-o-'unaog.aooa" ‘3;5
o n-bedded; -gray, Ino- - -

BAES. A
soft; . ‘nni': to white, weathiers ..
51"73 fesesrssranaese

fo-aucn-Ot.owﬂst..ocg’aooa

to white, westhels

c,bslit.tu.c:vtc-o—cnud ‘CO

8ha ¥3 bulf, weathers

m"os'otonvoaanotrounncoc.ooro ok

Limestons, ohalky, w&n. -on;

white. to buffy TONICIRSS & 8

Limestone, ohelky,
Base covered.

| n%mg&.-m Port Hays Limestous
mnbor s e tod Lo have :a

thiokness of about 50 fest- in Bilias e
_It has been completely. ercded from the W
eastern third of the. coum -along the mje@
drainage lines. ang 14 concealed beneath
younger formations {0
much of the M&!mmty. T

massive, . S
80ft; DUff, waRbheDS DIOWIe..vs 3%"5

“gaBa scaboml over

3




It overllies the Fort Hays limestone member of
the Niobrera formation without an intervening
erosional bresk, but a pronounced erosional’
break intervenes between it and the overlying
younger formations. (See fig. 2.) The Smoky
Hill chalk member consists of layers of
.blocky or massive chalky shale, blue-gray in
the lower part of the member but bvecoming
orange-gray in the upper part, Thin layers of
massive chalk are interbedded with the shale,
Shells of the fossil clam Inocerams

Haplosgcapha) grandis and The fossll oyster
rea congesta ere numerous in some zones in
e member. .

. The soft beds of chalky shale typically
erode to form a badland type of topography.

\ Representative measured section.--A cut
bank In the REZSEX sec. 19, T. 11 8., R. 20 W.,

shows the following section of the Smoky H1ll
chalk member:

- Feet
Smoky H11l chalk member of Niobrara.' *
formation:
Top eroded. -
Challk; yellowish; limonite
congretions; Ostres,
noce: tssesesesscsssensts 2.0
Shale, © ¥ yellow- .
gray; Ost & , M-,n-- a1l
Chalk; YelloWw=gr@Yeocsscsonsnsne 8

Shale, chalky; yellow-gray;
%i:onite concretions; 1.0
SLIea Eﬂgg’r Beevevsccacsne e
OhD.IE, 8{!‘ ¥ Yo W=Br&Yeeveee 1.9
Shale, chalkys; yellow-gray; .
%Mniteioonoretiom: 5.0
st rea noce sscsssssssss N
Onalk; waite, wn%%erl EraYeeee .8
Shale; buff, weathers brown;

limonite conoretions.eescryee 3]
* Chalk, platy; white, weathers
BT esesossrseevesccrcsscenrons 1.0 .
Shale, chalky; buff, weathers. S
gray; Ostres, IMQOw-tcnv 3.5 i
hllk, es.-otuov.looo'llt.t 05 : ’;;'».

gx-ay. limonite coneretions;

Ostrea, IncceramiS.cesssconcss 3.0
ch .wiEe....‘Oll....Q.Q‘... .5
Shnle, chalky; buff, weathers

light gray; umnite oot
[

cretions; Q_s_g%;

Shale, cha ey oL
weathers blue-gray; &m&tt
sid oonoyeblovm; .-

stains o
p&emn.......,, &gr

6.0

Ostrea,
Bn% cove

' : —Only the basal purt df the
Smoky%%lk oy cobrrein

Oounty. Bass 5/ reports that W«a;sgmga :
thiokgon of t{m thig county 1is I‘Vou

100 feet, It haa: hum m eow‘utn.y fm
mch of the area,” -

nst +. &
‘URLOR, 1]
7 Road metel. -

tion, o ) OIS
: general areas ln ]

' ftam‘t -lint;'tlt pmqm; in subordinate:

. to msullr-

o

- about 8 fest.

mineral fra @mar lesa ﬁafp
gt ey %? g&mm»c waterss

. isid down by
" The beds

‘ch.mw.smew: :

e

the higher divides., {See fig. 3 and pl, 1.7
The most extensive outorop ares is tha one
that extends from the weatérn border of the
county almost to the . county lime st a .
distance of 3 to ‘12 miles ssuth of the
northern county line. 'A sopewhat smalles oﬂat* )
crop area lies 2 to 5 miles south of Ellis imd -
extends east from the western border of tﬁ;
county for & distance of about & miles.
small outcrops are mapped ln the’ sontmnt
corner of the county. A% one time the
Ogallais formation undoubtedly covered most
of the county, but it has subsequently been
eroded ccmpletsly axcept. i tho aress -listed
sbove. -

The Ogallsls formation is mﬂml s
cealed beneath the Sanbern” formation.: tin-, 3
zones in the Ogallala ' -are very similer in - R
physical characteristics to zones in the - - .
Sanborn, md in some places only Arbi
lines of contact can be &rawn bstween ‘cue two
formations. Buch differentiation is based
upon the generally more silty character of the
Sanborn and its more subdued topographic
expression in contrast to the somewhat more S
gandy character of the Ogallsla, its bolder - oE
autcrop sxpression, end the presence of K .
smortar=b d ledges. L

g t .-nu Ogallals forma~
fion -tgtm Y m older femttcm &
erosiag‘ reak.! It is in contact with ¢

undeérlying Smoky'Hill ohsli member of the\
Niobrara formgtion’ {n £ig. 3) in most rghen
in Ellis County and lo: uﬁ‘

Hays limestone. member of the sane fomticn

The Ogallala formation consists of tn;cr-
bedded lenses of sand, gx‘v-l, silt, and m L
of clay. The lensss vary3a ckness snd
extent,. Most of the materisl wae strsam- - - '
deposited, but it is possible {hif some btdf /‘
were lald down on the floors of shallow m;n.
The lower ar’t ol the formation is samposed -

‘ “yiindral snd rook frag-"
pn Quarts 1is the ° ‘
uie!x fragnents of tht

®

%

AR T

anount The vel- sands| eparnciu
sre’ w;iﬁn&f 5" = g@%m&

silte and slnyu:&a M*ﬁiu are :u‘unauhr

bold dutompf’aml
of the divides. -
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Qgallals formation: :
k¥ e, very hard, t!on:a; ,
».'W seessevsFIvINI bR N T i "_‘ .
' .} ved,  lime-cementsd mand .
. ot and- srﬁ"l, m&, fny.- semes 2'6
Silt and fine sand, interbedded
. reslemreous zoatl, gray~brown,..
L ”‘mm gfﬂy-n.ootoo.-tagq.q-.;" B8
. Mortar bed, sand and. fine . o
‘gravel, massive; light -

o BT

BPBYeeecscsassssasnissnensnse 3.8
Sand, fine, to fine gravel, : '
highly calcareous; dirty
. BrAYeseresstnssnseosevnorneccns . 1.7
nortar bed, sand and fine
: gravel, hard;. gray, weathers
dark gray; cavernous -
‘pp"m“tuaa.lac"i’i*’lt.og 508
811%t, oalcareous, coarse sand .
© seatbered throughout; flegh~
- celormtﬂvlkctcDol.'!.w.o'dt‘(' . 2.7
B Qredfnoc-»ocaoouooycq-ucct;‘: . 8.0
L tar bed, fine vel .
v sand, bua.l

massive; - ;
T light sﬂyna--t;ovpnacoooa--n - 3.0
: ant clayey, calganrecus; light
srly-brom-u.......n.u..n; .8
“m‘y, celoareous, hard; light- :

..l.l.‘.'..‘.'.”"..’l'.- 0‘
s-.nd fine, deénse, caloarsous;
usht gray, weathers buff....: 7
mc fine, somewhat silty, .
. calcarsous; light. 51':3....“. 2.1

Buo covered. .
: f).‘!ﬂ?ll Ogallale rommam;... TEE
I = oMo thickness of the -~
& f 9. :ohgaigoﬁ . ,VOQ o :m
. & &8
Duzfs Thé avers, "ﬁ’ v’

to be about 40 feet, THe formation is 'ahiok-
- o8t in the western part of .the o y and
“. nxm ‘the axes of the: pﬁnn!.m

' .~

Fine qmiato’.
t!. AT a‘?.é???’ﬁ;‘?”"
T ™ aee .
“g 3) 1§/aab&1vim into members by R
t was not feasilile to uttqpt

% ing of these members, a8 to do 89
wuld ve . :nqas.nd LY wzy mud-d thld

The Smbom fomgm amuor «ll otber
romtiom with an 1t ervening erosional .
. oteslk (see. ﬁ.g. 2), tat the bhreal hetwesn tho .
. Sanborn and ;ia formatione. is not oon-
“: apicuous. boqinn o: their ﬂ-ﬂmn umosia
character, . i -

L)

y m. lo ‘ln"pd‘;f,ﬂ “o ""‘: .
1/ !!”;iaﬁ.y‘ﬁ“poi'*v

iy . W, m&g q—g m! Tois

Px

blmkot cr var btp thteknu p
the divide areas in the coun .
lager (less then .3 feet *shlak'
fordation overlies a atral :
is a potential sourcs of cmﬁﬁaﬁw 5
als, the under . updt 1s mapped on plate.
The formation p bELly onge. extended over the
entire county, but it has m.amnrum
removed by om-ian nlm mat of. ﬂu -8 Erean
ocourasss.

W—m Simboia. forma-
tion Includes unoonso ted sediments
deposited by wind, stresms, snd slcm m opar i
and th the’ acﬁian of mvity. RE

part of the formation is prefominently.
brown or brown sili with. pu'tialu of. ‘“g*‘&

end fine gravel soattersd ¢ .

is & well-developed 'scll zone. ng the zsg ot

bk&«tomtion, :ﬁp Hivbard, Frye,.

Léonard §/ rted one or mopre hur:lod

soll sonn- :{%n part of tha formstion .
contains comspicuous -smounts of shlsimmrear-.: . -
bonate, elther in the form of. pips like-
structures or as coporetionary m;ﬁ, &

“The bassl part é!‘ the .Banborn: nmm
generally is more Goarss than the remainder.
-and includes local unu of interbedded sand
and gravel. Such lensen &ray Yo ten und
include gravei-size fnrnxi}:; of local lime-
stons, mortar bed, caloite, feldspar, querts,
and granite. The "tine fraction is sed
predominantly of partigles.ol gw ldapug,.
and calcite. Bedding 1 locally weli-~ .
developed in ';hu pqvt e: tho romzen, o

PR N
t
;:;,m%w?mmrmw i

It 1s probable % Momfmt!on
026 » hﬁwmﬂ

1ying on 4 ides may have -
b;m aposited the. aotion 4{:1 %
slope waal, gr M « Depo o
by the ghmé age nE At & lowen. lewel .
ruultﬂt }Qu 1ts an the flsuks

/a4 o the'grewhs of .



® measured section——A road

eut in T IN « 17 W,
shows the tollowing oection of tho SAnbom
formations

S801l, silty, dark gray-brown.c...eees
San‘oom formation:

‘S8and, coarser in bassl part,
ocoasional particles of .
fine gravel; DIrOWN.cseceescrsne

8ilt, clayey; brown; nodules
and st ringers of secondary
calcium carbonate scattered
throughout upper part and
calcium carbonate zone
0.5 feet thick ‘t top.....-...

811t, clayey, abundant
particles of fine gravel
largely from locsl chalky
1imestone.secsscessccsccssnnssce

Baso covered,

To l Sanborn formatioN.cveeassds

0.5

12.4

2.0
i

Thiokno s.~~The thickness of the Sanborn
formatlon Is highly variable in Ellis Count
The sverage is estimated to be about 30 fee
and the maximum about 75 feet. The fomtlon
has been completely eroded from the valleys .
of many.of the streams in the county.

COnstmotion materials . —
Wixed ag grogaie.

- Fine aggregate.
Road metal,

© Voleanic ash.
Mitteral filler,

Teprrace & &

M{Pﬁ%&g.—ron‘u depasite

are oomp cuous in the .velleys of the Baline
River, Big Oreek, anc the Smoky E1ll River.
(See fig. 3 end pl. 1.) Pingorlik. extensions
'of the deposits project into the vtlurl of
the larger tributaries to the major” ﬂm
‘The terrace depcsits were lsld down by

sane sbreams in earlier 5:&&%10:&1 ggez

and appear to regent -at Jeast two

eesng the ono ““'m“"&sﬁ‘;"gmm
poe - or- more: % ‘B
simtlar in composition the Cewrises ﬁu,ppoé
a8 & single itmusmphie unit. .

Gen [
overlie o
-erosionsl bresk. The upper part of the ace
deposits 1s composed -predominantly of browh or
gray-trown silt. -The meterial grades down- .
ward into & firie send and, in the bgsal part,
to d medium gravel and conﬁ; sand, The bual
part usually is red Lirown | m

Ltuent ﬁ;ﬁ%gln.

limonlte coatings on the o
The coarse frastion of the hml part o
terrace deposits is ocomposed rod:autnlatlv o&

fragmente of granite, guarts, and felds
with & minor amount 5:‘3&“‘ at looal’
atone as muoch .as 4 or and

particles of ohert . > :
frastion fs compose pu‘wh ; gum
grains with minor munutt ts, feldspar,
granite, and chert. Table % &%&t the oome-
ponents of both the fine gnd ocoarse ruouom
&n terns of ptrmtsga.

. :The basal sand and gravel phuq of the
terrace dtzo-.its srops oub Along the

River and the Smoky Hill:River, the i
ba:lng well-dsfined b@e gre; MM&M ot

-

‘nm 3‘%9 ‘*‘* '

-

7(

the vaLrieys. The terraces of the vallsy of s
Big Creek are equally well defined but ‘ars
composed almost entirely of silt. 'The fingew=. ..
like extensions of the terrace depositziinte -
tributaries of the principsl streams. gre ocom-
posed of coarser materials of very louI: B
origin and are poorly sorted. : ;

R %

Representative: Q%aauggd aggﬁgﬁ.*b, .
typical section of a terracs deposit s ex~
posed in & cut bank albng the nbrtn side of

the Smoky Hill River in tha SE&&!} sec. 30,
R. 15 8., R. 16 W.:

8011, brovm-.u-..u-......nu..-..“:
Terrace deposit: o . .
811t, high olngtconteat; bmm, Lo .

Wﬂath’rﬂ 115 oo-ootolol e 3.0 N
Voléanic esh intermized with ~ '

clay; green-gray, weathers

1light BraYascoesseccsscrcone oo 1.6

811t and fine sand, somewhat
- clayey; tan-brovm, weathers .
LaN=graYescssssssesscnsansense
Sand, fine to coarse, and gravel,
!‘ine to medium with numerous
large platy fragmenta of lime-
stone and chalk; brown.scesss
Tctll.terr&éa deposit...-..-...
Hartland shale member i
of Gresenhorn limestone.

mw;.-—m terrace 4 :itl s,n*m
valley of Smoky Hill River nngﬁtm
have a maximum thickness of sbout 100 .

4.0
10.6

SR

tnoge: In the valley.of e uim Ries i
. 85 feet; and those in ‘bwt .
about 48 feet, The aopouzh bocm 'Bhf
Tingerlike depost ve s amioT, BLLis O e
¢’ depo. s in ary.val. n
‘probably lesa than 28 foet thigk; ‘ ‘ ’

 Bosd
+Mineral. ﬁ.m .
~“Veoloanie u& w

‘:d %&mz')i " h 3?2‘%‘%; asfammtzQ ﬁ;

stra o :
deposits are consploucus along ‘the B& igtr% ‘
Smgcky Hill rivers. .The width ¢f the fldod«i">
plaines ranges from an g:tgth of amile to -
almost a mile. The. Y flotdpliag

m.

-m alluvium of thc
ty is ;muni '
3 It Ty

5.0
'3
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pg,~It i3 estimated that the

. 1ts in the valleys of the Baline

- A1 Rivers have a maximui thicknees
“ofiBO %o ‘60 fast. The slluvium deposited by

gig gz!lk" protebly 48 lese than 28 or 30 feet

. eke- T - ‘ B

. .

gtion
N - aggrogale.
Lo JPine aggregabe.
FUoee © Ro..d mul-
Minersl filler.

. . - INVENTORY OF CONSYRUCTION MATERIALS -

BRI Genersl

" This part of the report inventories the
constructlon materials in Ellis Uounty. Its
oblectives are to eptablisk the bhases upon
whioh the sonstruction materisls ape classified
and’ to disouss the various materisls in their

relationa to the stretigraphie unite from
which they may be obtalned.

Whensver avallable, laboratory test data
have besn introduced into the repert to uild-
the engineer in his evaluation o

. This informatinn is tabulated in tedble 1,
&mmez.or matérinls tests. Data on ssmples
collected by the Geologloal Survey field party
from prospents visited are hot #o- precise as
thée @ate’on grading and test chiérebteristics
developed in a materials-testing lsboratory.
It is expected that the méterials prosgects
Jlated in this report will Ye proved Dy sube
reguent ‘augering, Srilling, or test pitting
and that the msterials themselves will be
subjected to laboratory testing prior to
development.

Although mmercus prospect pite and
quarries were located in the fleld, no attempt
wag made toc make an exhaustive survey. The

purposes of this report are %o inventory the

© maferials-that Scour in Ellid Ocantyand to
establish ‘the geologio pattern vequiréd for
the- location and development of the meterials
at thopé pleces in the! ty whebe mey -
be nestled, - A certain stret: hio uni

may contain one or more- sonstruction materials
and 4f the geclogio factors of that occurrence
are established, the resultant geclogle pattemn
will facilitate the diseovery of additicnel
sources. : - .

Aszregate for conopste
. Engineeding and geologic charscteristios ~
gate-for conbrete is llsted:in table
1 as fine aggregate or as mixed ig::gltu.
The 8istinotion is ‘based on the perosnbduge of
" material #stalned on- thé no. 4 scresn, those
meterials in-whish & percent or wore of the-

- sample-was rebaingd being clessified us mixed .
. sonvenient, -however,

aggregate. It will bs more
to discuss these under the single pga&;ng,

. Aggregate - for conorets, i oh as fine .
“ aggregats may be ‘-m{mm the. gradings
required for-mixed dggregate. -

gregaté for conorete consists of i
36 heard, @urable minerals oy rogks

thtt‘
ag of dement .
QP phospeot -
Fo1

partic

- of-psand‘or ghavel wiss. ~The somstituent
" pertioles are fres from adhepsnt ocouti
-would-interfere with the bo
- with the material. ?
1isted in table 1-or ldoated on pla
£hosa in-whidh the overburdem is thln

Y,

The ope

t
o’

Fo=

the materials.

.18

.ohert,

%ﬁgﬁiﬁts imrnés and M@v
© T onaractertstics ©
The following stratigrephio unity ave -
actusl or p&tiuiiﬁngl ‘souroes of aggregate Tor
concrste in Bllis County: st e

1) o formation.—-Two gamples of
aggregate ‘¢0llectved: from the -

encughi #0_that the matarial may be ob

L.}

_Ogallala formetion'are clussified kg Tiné

aggregaté and are listed in teble 1 {Ta £ and
5? and -mapped on plate 1.

posed predominantly of sand~size particles: of
quarts and, subordinately, feldspar. The
gravsl content of the Ogni

Ellis County spparently is so limited that
this material cannot be used as a mixed
aggregate unless it is sweetened to the .
desired grading. Addltionel pits mey be *
opened in the Ogellala in Ellis Ocunty in

. most places where the base of the Tormation &

crope out.

e Janb ot mtion. o -

formation 1s an source of gate
~ for concrete in vy. Bix m R

from the Banborn classified as mixed eggregate

(ma 1, 8, 5, 7, 8, and 14) and five lﬂ&n e
clauinod as fine aggregate (fa 1, 2, 8, 7, .
and 12) are listed in table 1 and mepped on
plate 1%' ﬂ.izy géané’ ‘i‘:‘&oﬁﬁ,{:@dﬁ the ‘:!aud
SRLTH K ] 8d analysed is composed pre«.
dg.gigbl‘y of fragments of loosl chalky liwme. '
stone with minor quantities of .chert, granite,
mmd quarts particles and silt end olay nodules.
The fine fraction of both mixed and fine
aggregates is composed principally of ‘quarts -
particles and, to a lesser sxtent, of frag-
ments of feldspar, locel limestone, and calgite
Some of the samples contain ?aor smounts

The high' percentage: of fragmente’ o
soft local limestone, particles of shale, and
811t and cliy balls wight prove gt-«&qioggaa
for tt:; use of this materiel as aggregate
concrete. L T e

laboretory test data 4ndicets that the -
average welght of the aggregats miaberial fvts
the Sembern formation is about 110 pouhds pér
cubio- fout, ‘the sverage spegific gravity is:
sbout 2.8, the percentage of 1loss*in the Low
Angeles sbrasion test 1s about 41, and the
loss ratio averagés about 0.9 aftsr 28 freexe-
and-thaw cycles. "

The basal part of the Banborn formation
could be prospested for additional 3 te.
The sand and gravel .ocour as lesnses of-local
extent only, 4nd ire 'restricted to the dasal
part of the Tormation. The most likely pit
sites in the Sshborn férmation would be in
glacu where stresine have cut.-well down iato
he formation, thus expoding the. goarwsy basal

part,

deposits oond @
eonmta_mngua;m sk
samplens ¢lasaifled us mixsd’ .

4, 6, 8-13, and 15-19) are Listed in
and mptod on plate 1. '
aggregate from thiy

fa 3 anéd ﬂi’B—

The materisl s com-

e

lals formation in 1

3



by .screening. In some places the terrace
deposits appear to be relatively free from
limestone fragments. OChert is present but in
percentages small enough (table 1) so that it
is not considered a deleterious constituent of
the materisal. The fine fracticn of both
mixed and fine aggregate in the terrace
deposita-ie composed predominantly of quartz,
with some feldspar and calcite, and minor
amounts of chert, hornblende, and magnetite.

The test characteristics of the terrace-
deposlt materials sampled are as follows:
welght, 110 pounds per cubic foot; specific
gravity, about 2.6; loas in the Los Angéles
abrasion test, about 40 percent; and loss
ratio after 25 freeze-and-thaw cycles, about

09.

Additlonal aggregate prospecta could be
located most easily at or near the contact of
the terrace deposits and the alluvium in the
valley of the Smoky Hill River, The amount
of aggregate material contained in the
terrace deposits of the Smoky Eill Valley is
almost unlimited; pits could be opened a
almost any comranient slte within the area
of 1ts outcrop. In the Saline River Valley
the terrace deposits are generally silty,
&nd only locally in the basal part of the
formation i1s the material coarse enocugh to
be classified as an aggregate.

iﬂ- él%gviﬁ-—lto prospect or operated
plits for e xed or fine. aggregate were
found in the alluvial deposits of present-day
Ellls County streams. It is probable, however,
that material in these classifipations can be
found loecally in the floodplains or both the
S8sline and Smoky Hill Rivers.

) Road motal
Bngineering and geologic chanwcteristics

As defined in this report, road metal
is any materisl that may be applied to roads
as a surfacing agent. The materlale are
widely diverse in their engineering and
geoclogie eha.ncteriotion some are guarts )
sand with a varying ocontent of gravel, others
are crushed rocks of various compesition, The
gginuring requiremént ias that the material
added to the.road improve the porromanca
characteristics of the road. geologlc
materials fulfill this roquirommz

Btntigr&phic sources and porromnoo
h&mctmnicn i

. ' Ags ,~=The materi-
als dlacussed pre g sgevegate for

' conorete have been md as roud me%sl on
secondery roads in Bilis County, espesially
in the southern part. Field observation
indicates that, generally, they are adeguate
for this purpose and tha ‘the road metal teken
from the terrace deposits of the Smoky- 3111 .
Velley gives excollegj sarvics. .

(Sl Sinem oy g sone s
centra 8 sounties oh as Mitchell and
Republic, the upper part of the Greenhorn
limestone has been used successfully as road -
metal. The thin chalky lwabona apd the.
interbedded. shale Wre quarriet e

N

southeastern part of Ellls County might: ;0
used similarly. Fleld observation. 3
that material from the Greenhomn J}aﬁmﬁ;
performe somewhsat ma satisfacteriliy as &~
traftio-bound naterial Lrom thie F:
Niobrara formation bei 18 the rom is jees .
subject to dry-wetth&"““d:aﬁing. :

(3 % Niobrara ;ogggg%.—m two mubara
of the Niobrara formation, the Fort Hays lime~.
stone and the Smoky Hill chalk, have been used
on secondary roads in Ellis County. The Fort
Hays limestone ie used more extensively as ’
road metal, however, and. spparently is some-
what better for this use than the 8Smoky Hill.-. ¢
chelk. The materisl as crushed and appiied -
to the road ranges in size Irom fregments
several inches long to blocks 5 or 6 inghes
on & side. ‘The crushed rock is wetted down -
and further orushed urder a rollsr, ITraffic
over the road then binds the materisl to & -
dense, fairly hard mmosdsm which 1a readily - .-
maintained by rosd pabtrl, -

Roads metaled in.this way appear to atand .
up well in all types of weather. The one :
important disadvantage inherent in this 'cype
of construction 1s that, in dry weather,
traffic causes clouds of fine, white dust to
be blown free from the road surface. The
dusting characteristic might be controlled
by a seal coat. It is thought, howeyer, that
a bituminous mat would not prove satlsfactory
a8 & wearing oourse because of the tendenoy .. ;

.of moisture to acoumilate beneath the

impervipus mat. - Molsture so toauszhtm in7

the Kigbrara base courss would csuse the lm-
stone to become soft, with uemoqucnt ranun
of the road.

Additional quarries, as num, oenlﬁ bc
tgonod in this formation: throughout nﬂ:»or

e ares of iu wtarop- (Bee-pl. 1.)-
] .--nomr ped’ qm
the Oga orma bs used asn

on secondary roads. MQ use has-been .. .
observed in other scounties in u}rthaeonw L
Eanses. -Mortar-bed 1¢ well -
distributed over mfmtorap Kron. af e oo ';
Mhh forgation.: - The: rook osn be prushed: -
rteble jaw: crusher. snd the crushed -

mtor al a fli.d to. the roads. The sand and. .
gravel pu-g cles in the mortar bed-would be
beund by the oalsium carionate emnt to tozg

a traffioc-bound num.r

‘cldc BM‘;!!.

m .' , 3 L
:.uaxfml ,'ah.o Atats, oomiuiou ef‘ -
3 “an: stose ggyngmq m;-:,a},. .
. consists of. 8¢ ‘
limestone (¥ obua:g

fourths of sn inch 1
ol et
S, DT R-0ORTIPRL B4
smmy‘nwm

'm’ 2 Limestons gravel are. 19«1 4a
extouta. &? mtnu;. G3SuTE 'ONly a8 lenses
1:; the bassl part of Sanborn fovmation. .
test concentration of this msterial in ...
tho born formapion- 1s.4in thoes arsas inm -
which the formetion overjies the Oar Mn
??0 3.5.5;::“»;;:%&” wopp ds ga ;;:; ‘eds -
ol 13 £

Yo a gri' utmx J?m“ti:ﬁ
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hsimtﬁne snd geologic charmoteristics

- The mterul known as mem filler is
comtﬁ of mineral fraguments of silt sige.
- i percentage of fine sand snd a sub-
te percentage of clay may be present,
'x‘o be accepted in this ocategory the meterial
mmxst pot oontaln more than-a tesas of sticks

- -op other.o ¢ debris. The State Highway
Gommissich of Kensas recommends that ailt
from the Sanborn be used as minerel filler

.. only 1f tests indicate & low weuiuiont of
cmmt.&tlan.

Stutisraphic sources and gﬁrrawnco
eharactorhtios .

~ Sources of minsral rilhr 9rop out ex-.
* temaively in Bllis County. The stratigraphic
units that provide this material are as
follown .

part o Y rn Zormation is the most
niduwrad source of mineral filler in Ellis
t{ The material is so widely distributed
tmt t was thought unneosgsary o map proa~
gootivc pit aites, ) The y of the
ormation is composed pr mﬂ: of silt-
- size particles with minor
of sand or gravel sise intemmixzed with
.8ilt. Typically there is & \nll-dwdc cd
soll -gone at the top of the orn, and there
may be one or more buried soils &t nrious ’
. %.tmu balow the top of the formation. The
gone. of the scil profile mey contsin
_deleterious amounts of caloium carbonate dis=
seminated throughout the nont or in, the form
of nodules. or pipes.

'.r 0. t .-v‘!'ha upper -ilty
m éposite is & squrce ef
us.naul tﬂalu-, particilariy in the velley of
g Gresk. JFrospect or operated pitfs inm this
msterial are not mapped because of the wide~
sprud availeabil .z oi* the material. Material
foom the upper p of the formation might elso
be used sa :raoteruy as binder materisl or
4n the mdxuo core of an urthen danm,

. & rtwn or tbo
lnuvi'ﬁ'ﬁ; &mnib‘f bys

. their present oyolu of erosion prcbubly would
prove satisfactory as mineral filler. With
ample supplies availsdle from the Sanborn
fommiion and the terrace deposits, however,
it would not seem expsdient to mleﬂ.t the
alluvium for this purpose.

Yoloanio esh
Engineering snd geologle oharecteristios
Yoloanio- ash consists predominantly or
-the -fine, glase~-1ike shards ojto'“d du

“the- explosive phane of a volsanic esuption. .
R 47 nr Snelwdo ;nms,so pu%iclu Q{ other

~ 3/ Horaer, 8, 8., onlet gsologist, State
:gw Qeaalasion of Kansas, letter daved Jan. 4,
. . . A - - -

.of particlu »

origind. Ocomsjonal thin sests. os
nnfnd& mmbm withk tb& ok

Straugmyhie sources usﬁ
: ohnru:aru#iu i

Lenses of volqtniﬁ uh oém
Oounty in the fononing smmgsyma un

has been oprum by. tho stato

Commission of Kansas. The ssh appears tn 3;0
of high quality snd is_entirely satisfustomy
for use as mineral filier in -certain types:
of rosd gonstruction.. .Intemsive. sxplovetion
of the bssal part of this formation undoubted.
1y would result in the lmting of tw!;;ml .
lenses of ash.

%2} . pa& %ﬁ;u ---xo dmutn ct
vole were n the terrave. mto
of Ellis County. The gogurrence of this me~
terial in the same formation in neardy '
counties, -such a3 Trego Gounty, indisates. :{"hﬂ
1t might 'also beé present im Bliis Count

The lsnses of ash ¢cour in & zone &-odietlt

. above the basal aand and gravel pbua of the

fomtiou. In_two. 1ou11ciu alo! he Smoky -
3111 ( Sﬁav 3152 . 15 Of R' ;“ “0, o
i AP

un lenses o c;;g thnt gantain h.i an
nsos of nmm tolmﬁm uh. o

mnm il mlosio ehurtatcritﬁea

Ri prap la aa; ‘material mmu fop’ mc-
tecting earthen fills from erosion. Fo be
aoosg’c;blt for this use the atons must he
relatively sound and free from orgcks.mnd
other structural defeoia or from mr&t&uf;

that would csuse it to disintegrate. The .
stons should be in.blocks haviag mmmm: .
restangular faoces 7 inches or mors in vﬁﬁ
The agu@fﬁq gravity.of . tkt mak umi
shoul hisb» .

Strati o sources and porrorhmn
mphghuctwut&o- )

‘In the ocownties gctnt te Ellie aumnhy
the Ogallale formation includes. lenass of :
gmux;“ﬂgd ohuzw;ugu !ndzcag that
e que s highly desiradle as -2iprap
material, In Blils County, however,.no such
;m:.to;oamm found in the Sgallsla.
Blcaks of limestone :ssoﬁ zm the Fork .
Hays limestone member have been used as x‘tr e
rap in several norﬁh-cantral Kansas les.. o -
BExsmination of the dam fsces riprapped with
the Fort Eays limeatone indicates guite opnw
clusively that this msterial is m;ﬁtf&ctory
for such use, as the soft chalky tox
when saturated with water, dlsintegraty ;:m&-
ly, either through slaking or freedss s
No logal msterials weie founs thatf o
ecmxacm adequate ra» m &8 VLPPRR.

w

Engineering and geologlo chares

Structural stone,.as defined’ In:th
"E:ﬂ’ 13 any hn&, mg‘nm-ta;w
material that oan be -quarried aid -ou
dealred: am:nmﬁ “form, e

LR ¢ N




doscript ions that follow.

atntiguphic sources and performance
) ohamoteristics

(1) Gremhom Iimestone —The "Fenoepost“
limes @ top O e Pfelfer shale
menber is used extensively as structural stone
throughout the area of 1ts outerop.

bams, houges, storss, and other business
buildings have been constructed of this rock.
Use of the ¥Pencepost® limestone as structural
stone la the construction of small bridges

wes observed in the southeastern part of "Ellis
Qounty. Field 'observation {ndicastes that this
- material is satisfactory for the uses listed
above., The stone apparently has relatively
high bearing strength and 1s not adversely
affected by weathering. The rock.1s easily
quarried and casehardens after exposure to
air. The chalky character of the limestone,
however, indicates that it would not be
advisable to use the stone in places where it
would come in long-continued contact with

. vater. It is probable that in such situations
the material would deterliorate through slaking
or by frooze-md-thnw.

The "shell rock™ limeastone bed at the top
of the Jetmore chalk member has served as &
‘structural stone in the construction of some
buildinge in northern Xansas. Although the
rock appears to stand up ss well as the
"Fencepost® limestone it is not used so ex- .
tensively, as it does not have the pleasing
- appearance of the “Fencepost."

(2) VFort Hays 1%3%0::0 member of
Eiobrarae formation.-—~The Fo ays limestone
Tember has been used in the northermn part of
the county as a structural stone for dwellings
and farm buildings. The stone hardens after
being ocut, and structures bullt of 1t stand up
well in the relatively dry olimate of western
_ Kansas. Field obgervations imdicate that the

Port Hays limestone should not be used in'd
place where 1t is &b jéot. ta: Mw - aturebty
suoch'as 1A the . ohs of wusidings, °

such ucu the ﬁcni qmionhs m&:

rag y by freeze-and-thaw or aslsking or
through both prooones.

galccggggn binder
Bngineering and geologie ohaunoritﬁicc
Caloareous binder inoludes s variety" of
geologio miterials. .Thoss materials are com-

_ posed anmtuﬂr of" n&m‘é&mm, tz‘o
lof.‘:, cnad an m:,y el ‘

.

. economically. '

m;

Oy 0

stx\atigraphic sources and perrgm
: dharlu\:orutiel -

by t he -State’ Highﬂty
ealcarecus bimz:r.
materials permits @

material 1s available Pﬁxm
area of 1its ou’ﬁeréyu A ¥y

Opallald ; :
lensee nthe Ogallale fotmation 4re
sources of calcareocus birder material . -
lenses probably contain too mmch iamm
sand and gravel for such use, ‘and other latises
have hardened s much that p@l’nr&t&ﬁ&W' - )
probably would be diffiecult. In view of ‘ths .
widespread’ uam;umr Lhe Riobreard - Lornb~.
tion it ias that mr%tr-bed lenses in'
the Ogallalsa romuon osn be edaa’
sources of calosféous binder In 31 s Gounty. -

Limestone for portlamd gsment
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