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Introduction 

The Oread formation 1s a prominent scarp-forming limestone 

which outcrops in a continuous band from southwestern Iowa to 

northeastern Oklahoma. Throughout its outcrop area it is an 

easily identified formation and is useful in surface mapping. 

The Plattsmouth limestone member (Upper Oread) bas been quarried 

rather extensively for road material, building stone, concrete 

aggragate and railroad ballast. In Douglas:county the Toronto 

limestone (lower Oread) is locally quarried. 

This report includes the results ot a study of the Oread 

formation from Chautauqua county Kansas, to Andrew county Missouri, 

which was undertaken as a field problem by the 1941 Stratigraphy 

Class of the University of Kansas. The purpose of the investiga­

tion was primarily to give the members of the class an opportunity 

to study a typical Pennsyivanian formation in the field and 

learn the methods and principles used in doing modern stratigraphic 

work. At the same time it was hoped tbat data would be accumulated 

which would be useful to the State Geological Survey. 

The work was carried on under the direction of Dr. R. C. Moore, 

State Geologist and Professor of Geology at the University of 

Kansas. Members of the class were Oren C. Baptist, Jobn Naff, 

and Maurice Wallace. Although individual reports were prepared 

each member of the class is re~ponsible to some degree for part 

of the data which is used in this report. In addition to the 

advice and as.t1-stance given by Dr. Moore and the members of the 

class acknowledgement is made of the helpful suggestions and aid 

in collection and identification of fossils given by members of 



the Department and Geological Survey staffs. Russel Jeffords 

and Phil Kaiser collected fossils and aided in measuring several 

of the sections. Dr. Moore, Ralph King, Russel Jeffords, Fred 

Swain, Charles Williams, Allen Graffham and Ruth Mary Dudley 

aided in the identification of fossils. 

Previous Work 

The Oread limestone formation was named by Haworth 1n 1894 

from exposures on the bill on which the University of Kansas 

is situated. Originally this name was applied only to the beds 

now called the Toronto member but in 1895 he revised the defini­

tion so as to include the beds now called Plattsmouth. Bennett 

in 1896 included the uppermost member which Condra bas named the 

Kereford. 

The fauna of the Oread was listed by Beede in 1899 and a 

mumber of species were described. Delo (1e2a) described the 

fauna of the Oread in an unpublished thesis. 

Recent stratigraphic work on the Oread formation has been 

done by Moore and Newell of the Kansas Geological Survey and 

Condra of the Nebraska Geological Survey.· The classification ot 

the Oread formation by Moore in 1936 is used in this report. 

Kethods of Study 

In northeastern Kansas the shale intervals are small and 

the exposures are good so that detailed sections vould be 

measured accurately with a hand level and carpenters rule • 

• 



South of Melvern the shale intervals are very thick and the various 

limestone members form separate escarpments. In order to accurate­

ly measure these sections it was necessary to use a plane table 

and aledaide. 

A total of 12 days was spent in the field and 40 sections 

were measured. Fossil collections and lithologic samples were 

obtained from many of these localties but the time available did 

not permit ertensi ve collecting except from a few localities .... · 

Some of the sections were measured in great detail while others 

are rather general. Time available and the type of exposure 

were the chief factors in determining the amount of detailed 

description made. 

The measured sections were then plotted on a scale of five 

feet to the inch and correlation was made by matching sections. 

In most cases correlation of the various members could be done in 

the field but the persistence of certain fossil and lithologic 

zones was determined by matching sections. 

The cross section of the Oread formation which accompanies 

this report is a correlation of 15 sections and composite sections 

selected or compiled from 40 measured sections. The horizontal 

distance between sections is the distance along the strike rather 

than the actual distance. On the shorter cross section for 

Douglas county. the distances were plotte.d perpendicular to the 

strike. 

Character and General Relations 

The Oread formation as defined by Moore in 1936 includes 

seven membe~s, three shales and four limestones. The Oread, as 



reclassified, (Koore 1936) is the basal formation of the 

Shawnee group of the Missouri Series, 

The type section is exposed on the hill on which the 

University of Kansas is situated at Lawrence, Kansas. The section 

used as the type in this report was measured at Willard cut on 

u. S. highway 40 at the east edge of Lawrence, (section #1) and 

at the railroad quarry just west of the depot at Lecompton, 

Kansas, (section #17). A composite section of these two exposures 

(section F) shows a total thickness of 57 feet of which 37 feet 

is limestone. This is a typical section of the Oread in north­

eastern Kansas. 

The Oread formation bas been subdivided into seven members, 

the Toronto limestone (Lower Oread), Snyderville shale, Leavenworth 

limestone (Middle Oread}, Heebner shale, Plattsmouth limestone 

(Upper Oread) Heumader shale, and Kereford limestone (Super Oread). 

Lawrence Shale 

The Lawrence shale formation as redefined by Moore(1936 p. 

155) includes the strata between the base of the Ireland sand­

stone and the base of the Oread formation. A detailed study of 

the Lawrence was not attempted but certain observations were 

made on its relation to the Oread formation. 

The Oread rests conformably on the Lawrence shale. 

The Williamsburg coal which occurs 1n the upper part of the 

Lawrence shale belongs in the same eyelothem with the Toronto 

limestone. The interval between the Williamsburg coal and the 



Toronto varies from about 30 feet near Williamsburg to half a 

foot west of Yates Center. 

Toronto 1imestone 

The Toronto limestone was named by Haworth and Piatt from 

exposures near Toronto, Woodson county, Kansas.* In Nebraska 

a limestone in this stratigraphic position is known as the 

Weeping Water but doubt has been expressed as to their equivalence. 

(Moore, 1936, p. 163). 

From Woodson county north to Doniphan county the Toronto is 

readily distinguished by its massive character and deep brown 
a, 

we~hering. In Douglas and Leavenworth counties the upper massive 

bed is cherty. In fresh exposures the limestone has a blue gray 

color but in most places this is masked by the deep weathering. 

The fracture is irregular. 

South of Woodson county the Toronto is not typically developed. 

According to Delo (1931 p ) the Toronto is absent in southern 

Kansas. However in Ells and Chautauqua counties a limestone is 

found in the stratigrapbi'c position of the Toronto. This limestone 

bas a very different lithology than does the typical Toronto. At 

the base of this limestone there is a,,calcareous shale containing 
~· 

abundant fustlinids. According to Charles Williams**these 

fu~inids are the same species as those found at the type 
. 

locality of the Toronto. This limestone is here correlated with 

the Toronto on the basis of its stratigraphic position. 

* Kans. Univ. Quart. Vol. 2 p. 117, 1894 

*• Personal communication 



At two widely separated localities the Toronto is absent and 

a conglomerate marks the base of the Oread. One of these is 

section #39, Andrew county :Missouri and the other section# 35 

near Baldwin, Douglas county, Kansas. At both localities the 

Toronto is present nearby and the conglomerate contains lime­

stone fragments which may have been derived from the Toronto. It 

appears that the conglomerate is post-Toronto and pre-Snyderville 

in age. 

Fossils are not abundant in the Toronto but they are every 

where present and weather out of the limestone and shale partings. 

Triticites cullomensis, Lophophyllidiwn, Rhipidomella and Chonetes 

are common. The uppermost bed of the Toronto is algal in 

Northeastern, Kansas. 

Faunal list 
t I) do S ; v' r i; r~ 9 ;',, b I c, 
Triticites cullomensic 1, 5, 20, 25, 29 
Lophopbyllidium 5, 16, 20, 21, 25 
Axopbyllum 25 
Aulopora 16 
Apagraphiocrinus 20, 25 
Delocrinus 25 
Batostomella 25 
Fistulipora 25 
Marginifera spelendens 1, 10, 21, 29 
Chonetes granulifer 10, 20, 21, 29 
Punctospirifer Kentuckyensis 20, 21 

Snyderville Shale 

Ambocoelia 25, 29 
Dictyoclostus 21, 25 
Composita 10, 21, 25 
Neospirifer 1, 3, 21 
Hustedia 20, 
Rhipidomella 20, 29 
Derbya 1, 10 
Enteletes 21 
Allorisma 1 
Algae 1, 3, 5 
Otonosia 5 

The Spy:derville shale was named (Condra, 1927) from the 
exposures in the Snyderville quarry west of Nehawka Nebraska. 

In northeastern Kansas it is a greenish gray clayey shale ranging 

in thickness from 10 to 21 feet. In central and southern Kansas 

the Snyderville averages around 75 feet in thickness and contains 

sandstones, siltstones, red shale, and at a few localities a 



fresh water limestone. However the upper 10 feet or more is a 

greenish gray clayey shale at all of the localities studied. At 

the very top of the Snyderville there is a very persistent 

marly zone which contains Chonetes and Derbya. This thin marine 

zone was be traced from St. Joseph, Jlissouri Elgin Kansas. At 

Lone Star Lake this zone is absent and in its place there is a 

thin calcareous bed made up of pea sized pellets. 

The Snyderville is mostly unfossiliferous except for the 

thin marly zone at the top. This zone contains well preserved 

Chonetes granulifer and DerbYa. Myalin~guamularia, Rhombopora. 

and Astartella also occur in this zone at some localities. At 

Lone Star Lake there is a thin zone at the base of the Snyderville 

which contains well preserved specimens of H,y;psolentoma, Bucanopsis 

andTrachydomia. Another gastropod fauna was found in the 

middle of the Snyderville at section 39 near Rochester, :Missouri. 

At this same locality there is a black fissile shale which contains 

extremely abundant thin shelled, white ostracods belonging to 

the genus Cytherella. A calcareous clay, containing a well 

preserved microfauna of ostracods and foraminifera occurs a few 

inches below the black shale. 

Faunal list 

Ammodiscus 39 
Ammodiscoides 39 
Nodosinella 39 
Holothurian spines 39 
Rhombopora 11 
Fistulipora 19 
Chonetes granulifer 10, 11, 24, 
Derbya 10, 11, 16, 35, 36, 39 
Punctospirifer 19 
Squamularia 11 
Am.bocoelia 10, 30 

Diclyoctostus 30 
Marginifera 30 
ffn>solentoma 19 
BucanopSis 19 
Pharkidonotus 30 
Tracbydomia 19 

30, 34, 35, 36 39 
Kyalina 11, 30, 36 
Astartella 30, 36 
Amphicites 39 
Cytherella 39 



Leavenworth Limestone 

Section #9 (Section D of the Cross section) was measured at the 

type locality of the Leavenworth limestone on the highway 

northwest of Leavenworth, Kansas. The Leavenworth is a remarkably 

persistent unit which varies only slightly in thickness and 

lithology from Rochester, Missouri to Elgin Kansas. It is a 

dark blue gray, fine grained to sub-lithographic, bard, dense, 

limestone which occurs in a single ledge with prominent vertical 
the 

jointing. Near Blair in Doniphan county-!B--Leavenworth consists 

of two ledges of limestone. Its thickness varies from a maximum 

of 2.8 feet near Baldwin to .8 of a foot east of Burlington 

but these were the only localities where the Leavenworth was less 

than a foot or more than two feet in thickness. In Southern 

Kansas the Leavenworth averages a little greater in thickness 

and is slightly more granular than in northeastern Kansas. 

The Leavenworth is fossilifeous but because of its lithology 

the fossils are very difficult to collect and identify. Small 

fusilinids were found at all localities where the Leavenworth 

was examined closely. Various types of gastropods occur throughout 

the limestone and brachiopods and crinoid fragments are common. 

Faunal list 

Fusf-linids 3, 10, 11, 18, 24, 34, 

Crinoid fragments 3. 

Marginifera, splend4ns 3 · 

Ambocoelia 13 

Ifustedia 13 

Punctospirifer 13 

Enteletes 1 

Rhipidomella 13 

High spired gastropods 3, 13, 11 

Low spired gastropods 3, 13, 10 
Bellerophontid gastropods 3, 13,11 



Heebner Shale 

The shale occuring above the Leavenworth and below the 

Plattsmouth limestone was called Heebner by Condra (1937, p. 37) 

from exposures along Heebner creek west of Nehawka, Nebraska.·. 

In fresh exposures this shale can be divided into four parts: 

(1) a thin .1 foot clayey zone at the base which at s9me localities 

contains gastropods, (2) about 2.5 feet of black slaty somewhat 

fleXible shale, containing small phosphatic concretionS (3) .1.5-

feet of blue to dark blue, platy to blocky shale, (4) about .7 

a foot of calcareous clay containing Ambocoelia and small chonetids. 

These divisions are not usually sharply defined but are readily 

recognized. 

The Heebner, like the Leavenworth, is remarkably persistent 

in lithologic character and uniform in thickness throughout the ., 

area covered in this report. An exception to this general 

statement is found near Baldwin and in roadcuts along highway 50N 

east of Worden 1n Douglas county where the Heebner is sixteen 

feet thick. Along highway 50N east of Worden large septarian 

concretions occur in the upper part of the Heebner. A few of these 

concretions contain bellerophontid gastropods., 

In Douglas and Leavenworth counties conodonts occur throughout 

the Heebner. They are rather common in the black slaty shale and 

specimens were obtained by washing the clay in the upper part of 

the Heebner. Ammodiscus and a few smooth istracods were also 

found in this clay. No search for condonts was made at the other 

localities. 

The small gray phosphatic concretions which occur in the 



Heebner often contain organic remains but usually these are 

unrecognizable. Gastropods and fish scales were recognized in 

these concretions. 

Ammodiscus 1, 3 
Ambocoelia 1, 13, 17, 22 
Chonetes 1 

Faunal list 

Lissochonetes 1 
Euphemites 13 
Conodonts 1, 3, 13 

Plattsmouth Limestone 

The name Plattsmouth limestone was proposed by Keyes in 

1899 for the 30 feet of beds exposed at Plattsmouth Nebraska. 

The name Plattsmouth was restricted by Condra (1927, p. 37) to 

the "upper Oread" limestone. Moore has studied.the type section 

and has excluded beds which are the equivalents of the Kereford 

and Clay Creek limestones in Kansas (Moore, 1936 p. 167) 

The Plattsmouth a -.. -erages about 20 feet in thickness in north­

ern and southern Kansas but is considerably thinner in sout-h oentral 

Kansas. It is typically a light blue gray, light weathering, fine­

grained, bard, resistant limestone with irregular wavy beds and 

thin shale partings. In southern Kansas the upper part of the 

limestone is granular and rather massive. The distinctive wavy 

bedding is more pronounced in northern than in southern Kansas. 

Nodular chert is very distinctive of some of the upper beds of 

the Plattsmouth but no chert was seen south of Osage county. 

The chert beds and shale partings can often be traced for 

considerable distances. A comparison of the plotted sections #2, 

#3 and 4, # 10, #15, #17 shows the persistence of the upper and 

lower chert horizons and some of the prominent shale partings as 

well as some of the faunal zones. A Syringopora bed occurs in the 



same position at Melvern that it does at Lecompton. No detailed 

sections of the Plattsmouth were measured in southern Kansas but 

coral and Enteletes zones were noted at several localities and 

detailed sections would probably show that some of these could be 

traced for some distance. 

The fauna of the P1attsmouth is quite varied and the fossils 

are easily collected and well preserved at some localities. The 

best collecting is found in quarries at Lawrence, Lecompton, 

Melvern, and Burlington. Adams quarry, four miles north of 

Lawrence, was collected rather extensively and some exceptionally 

well preserved fossils were obtained. 

Faunal list 

Triticites irregularis 1, 2, 3, 4, 
Triticites plummer! 2, 17 
Meandrostria 25 
Caninia 34 
Lophopbyllidium 1, 2, 15, 17 
Dibunopbyllum 15 
Anlopora 33 
Syringopora 2, 15, 17 
Apagraphiocrinus 37 
Rhombopora 2, 4, 17 
Fistutipora 1, 2, 4, 8, 17, 37 
Acanthocladia 37 
Linoproductus 2, 34 
Ecbinoconchus 2 

10, 15, 17, 33, 
Marginifera splendens 37 
Dictyoclostus ., 2, 13 
Enteletes 2, 3, 16, 17, 33, 34,37 
Meekella 33 
Wellerella 2, 10, 37 
Hustedia 2, 3, 17, 37 
Neospirifer 3, 17, 34, 37 
Squamularia perplexa 17, 34, 37 
Chonetes 17, 37 
Ambocoelia 17, 37 
Composita 1, 2, 3, 15, 17, 34,' 37 
Dielasa bovidens 2, 17, 37 
Derbya 3, 17, 22, 37, 
Punctospirifer kentuckyensis 

1, 4, 17, .37 
! Ameura 2 

Ottonosia 22 

Heumader Shale 

The type locality of the Heumader shale is at the Heumader 

· -s:bala is at; tae Hewd:e:P-, quarry just north of St. Joseph, Missouri. 

The shale above the Plattsmouth and below the Kereford is defined as 

the Heumader but where the Kereford 1s absent the shale equivalent 

of the Heumader is included in the Jackson Park shale. 



In northeastern Kansas the Heumader is a blue to greenish 

gray clay which at most localities is three to five feet thick. 

South of Melvern the Heumader thickens up and becomes silty. 

In the vicinity of Burlington the thickness is about 25 feet. In 

Elk and Chautauqua counties the Heumader is 25 to 50 feet thick. 

At most localities the Heumader is unfossiliferous but at 

a few places it contains a molluscan fauna. A zone of Kyalinas 

was noted just below the Kereford near Waverly (#6) and near 

Burlington (#38). A nice gastropod fauna was found at the latter 

locality. A microfauna contQi.ning minute forams and ostracods was 

obtained from the Heumader shale near Waverly. 

Ammodiscus 6 
Hustedia 6 
Derbya 38 
Euphemites 38 
Euomphalus 38 
Pharkidonotus 38 

Faunal list 

High spired gastropods 38 
Myalina 6, 38-
Astartella 24, 38 
Amphisites 6 

Kereford limestone 

The type locality of the Kereford limestone is in the Kereford 

quarry at the south edge of Atchison, Kansas. Condra first 

referred the Kereford to the Kanwaka shale formation (Condra 1927 

p. 45) but Moore (1932, p. 94) bas classified it as the uppermost 

Oread on the basia of its position in the normal cycle of deposition 

The Kereford is extremely variable in thickness, lithologic 

character and fauna. At most localities in northern Kansas the 

uppermost bed is algal and contains no fusilinids. At the type 

locality and at several other localities oolitic or semi-oolitic 



beds occur in the Kereford. At the type locality sandy beds 

containing plant fragments are included 1n the Kereford. 

Due to the variable character of the Kereford this unit 

was identified almost wholly on the basis of its stratigraphic 

position as the first limestone above the Plattsmouth limestone 

and below the Kanwaka shale. 

An examination of the cross section shows that the Kereford 

is rat her uniform 1n thickness from the Atchison to Burlington if 

the blue flagstones in Osage and Coffey counties are excepted. 

The limestone below the flagstone at Melvern corresponds in thick­

ness to the Kereford at Burlington, Lecompton, Tonganoxie and 

Atchison. There is a sharp lithologic break between the lower 

part of the Kereford and the blue flagstone which bas been 

called the "Waverly flagging". Above the flagstones there is a 

thin o~lit1c and Algal zone which indicates that the so called 

"Waverly flagging" belongs to the uppermost part of the Oread cycle 

of deposition. 

In southern Kansas a thin limestone occurs between the 

Plattsmouth and Clay Creek limestones which on the basis of its 

stratigraphic position is correlated with the Kereford. 

The fauna of the Kereford limestone is abundant and varied 

but is usually difficult to collect. Fusilinids were seen at all 

of the localities studied in northern Kansas but are seldom 

found in the uppermost beds. Pelecypods and gastropods are conspicu­

ous but are very difficult to collect. The lower ·part of the 

Kereford at Melvern·'ll.s very fossiliferous and the specimens 

weather free of the rock. Just south of Melvern there is a zo~e... 



of very abundant ratherlarge corals which weather out of the base 

of the Kereford. 

An interesting molluscan fauna was obtained from the 

Kereford limestone at Adams quarry by etching the silicified 

fossils out of the limestone. Beautifully preserved clams, smails, 

pteropods, and ostracods were obtained in this manner. 

Faunal List 

Triticites 2, 4, 10, 14, la, 24, 25 
Lophopbyllidium 8 
Caninia 7, 8 
Syringopora 8 
Parulocrinus 14 
Fenestrellina 2 
J"uresania 8 
Echinoconchus 8 
Dictyoclostus 2, 8 
Linoproductus 8 
Karginifera 8 
Composita 8, 10 
Dielasma 8, lCl 

Kanwaka shale 

Derbya 8 
:M:eekella 8 
Chonetes 8 
Hustedia 8, 17 
Wellerella 8 
Conularia 6 
Jlyalina 6, 14 
Astartella 2 
Allorbma 8 
Pinna 2, 14 
Bairdia beedei 2 
Osagia 4, 6, 24 

The J"ackson Park shale member of the Kanwaka shale formation 

conformably overlies the Oread formation. In southern Kansas a 

massive sandstone known as the Elgin occurs at the base of the 

Kanwaka. The base of this sandstone contains an abundant marine 

fauna of with Linoproductus and perbya the most common fossils. 



List of localities for sedimentation samples 

Douglas co. 
Douglas C<ile 

Leavenworth 
Leavenworth 

#5. Franklin co. 
#6. Coffey co. 
:/1=7. Osage co. 
#=8. Osage co. 
#9. Leavenworth 
#10. Atchison co. 
4/=ll. Doniphan co. 
-#:12. Doniphan co. 
#13. Douglas co. 
#14. Osage co. 
ffl5o Osage co. 
#16. Osage co. 
=r'rl 7. Douglas co. 
,i/18. Douglas co. 
#19. Douglas coo 
J20. Douglas co. 
#21. Woodson co. 
#22. Greenwood 
#23. Greenwood 
#24. Greenwood. 
-,j25. Elk co. 
/2':26o Elk COo 
=/1=27o Elk co. 
-#=28. Elk co. 
#290 Elk COo 
fo,30. Chautauqua 
4/=31/ Chautauqua 
#32.o Chautauqua 
:/1=33.,. Chautauqua 
f34. Cha.utauqua 
#360 Douglas coo 
4/=36. Coffey COo 
4/=37o Coffey county 
#3Bo Coffey COo 
4/=39o Andrew coo Mo. 
#40. Greenwood 

1f51. Douglas co. 
#-52. Leavenworth 
#=53. Douglas 
#540 Douglas 
=//=55. Leavenworth 
#56. Douglas 
i/=57. Douglas 

,,. Jf.58. Osage 
J f59. Leavenworth 

#600 Leavenworth 
#610 Franklin 

·~ 4/=62., Douglas 
4/=63. Douglas 

t;.</1 DofA.f f 11 _s 

SW---}., 25-12-l9E 
NW¼., l-12-l9E 
CE li~e 7-ll-2lE 
CW line 3l-10-21E 
C N½ 24-18-17E 
CS line 7-19-17E 
sw¼,sw¼., 10-18-16E 
NW cor. l0-18-16E 
NE cor. 22-8-22E 

:L l 8-"2 , 7 & ~- 18-&-21E 
~, 20-3-22E 
~, 34-4-21E 
SW car. 33-14-19E 
mi·· N'l/b~ 3-18-16E 'if' ...,, 
SW'.;,-, 34-l 7-16E 
mv cor. 12-18-16E 
NE.1. svtL 34-ll-18E 4, 4, 
SE cor. 1-14-l8E 
Center-14-14•1BE 
mv 35-13-19E 
C ~ 17-25-15E 
CW line l-26-12E 
l~- line 9&10-26-13E 
9-10-ll-T28S-Rl2E 
12-29-l2E 
NE~ SE_;;,_ 8W-:t- 3l-30-l2E ...,., 4• 4, 
Center 33-30-12E 
Center 23-30-12E 
CS line l5-31-12E 
N'Vf~, 3l-32-12E 
CE line SE¼ 3l-30•12E 
swf.,SE¼., 33-3.S-llE· 
~ 5-34-llE 
l:>W'f 11-35-lOE 
Center 27-14-20E 
S -a:inm4~UG2l.-2l-l6E 

:r -· C ~ 14-2l-l5E 
~ ll-21-l5E 
NW-¼ 32-59N-MW 
C N line 33-25-13.E 

CS line SE¼ 32-12-20E 

NW cor. 26-.13-20E 
NW.1. NWl 12-14-20E 4, -!/,J 

NV{ Coro 21-12-21E 
NW¼ 13"".13-20E 
%1 2-l4-19E 
~,SE¼ 28-i7-16E 
w line sw¼ 16-12-21E 
CS line l6-l2,-2lE 
ll-l7-l9E 
36-12-19 
3-6-12-19 ,, 
5£ cor (o-- /3-~J F-

l mile west of Lawrence 
Adams quarry 
½ mi. w. Tonganoxie 
3 mio NW Tonganoxie 
i- mi. W of Willi8lllsburg 
l½ mi. E and l N of Waverly 
.8 mi. S RR viaduct, Melvern 
RR cut Melvern, Kansas 
4 mi. NW Leavenworth 
Kereford quarry, Atchison 
1.1 mi. E of Blair 
WPA quarry 2.7 mi. NE Doniphan 
2.5 west of junction US 59 & 50N 
Roadcut .5 mi. N of Kelvern 
Quarry 2 mi. N of Melvern 
Roadcut and mine 2¾ mi, E of :&.elvern 
RR depot1 Lecompton, Kansas 
Roadcut 2 mi. S of Lone Star, Kans. 
Near dam, Lone Star Lake 
3/4 mi. W of Three Sisters 
3 mi. W of Yates Center 
4 mi oWSW of Toronto 
3 mi. SW of Toronto 
1-&~ mi. W of Fall river 
4 mi. S of Fall river 
4.7 mi. ENE of Elk Falls 
lmi. N 1 mi. W of Lengton 
3 mio N of Longton 
206 mi. s. of Longton 
7 mi. N of Sedan 
2 mi. N of Sedan 
LS mi. flll ofnSedan 
2 .. 5 mi. SW of Sedan 
¼ mio W of Elgin 
1.5 rni. NE of Baldwin 
lemlle.-,;Brof,B'irlingtonrlin~:ton 
Pecks quarry, 1 mi N Burlington 
2 mio N Burlington 
2 mi. SW of Rochester, Mo. 
2.5 mi. W of Toronto 

E of cemetary, 15th st, Lawrence 
1 Kans. 32, 2 mi E of Mud Creek 

2 mi. NE Sibleyville 
2 mi. NE Vinland 
Intersection K32 & Baldwin road. 
Flat rock 
Roadout just N of Pleasant Grove 
2 mi. NN1t' liielvern 5i miles S Tonganoxie 
22 mi o W Linwood 
Roadcut SW of Vi~duct, Ottawa 
KU quarry Lawrence 
Excavation for Min. Indo bldg 
(!,.,~ E~~ 
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