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INTRODUCTION

Archaeologists at the Kansas State Historical Museum are
interested in where Native Americans obtained their raw material for
points and other tools. Archaeological excavations at the prehistoric
Dennis Quarry (Banks, 2003) revealed an in place limestone layer
containing chert. The basic question was: which chert bed? The
local stratigraphy was established by: (1) measuring and describing
the exposures in the active Bayer stone quarry east of the
archaeological site and (2) by obtaining a core of the sequence
between this modern quarry and the archaeological excavations at
the Dennis Quarry. Chert nodules and archaeological artifacts were
to be analyzed using Neutron Activation Analysis to obtain chemical
signatures for both the artifacts and the chert. Such analyses would
test the hypothesis that the chert flakes and artifacts would have the
same chemical composition and therefore were from the same layer
as the exposed chert. Unfortunately, these analyses were not

completed.



ARCHAEOLOGICAL ASPECTS

The Dennis Quarry is an ancient stone quarry in northeastern
Pottawatomie County, Kansas, within the Glaciated Region
physiographic province (Figure 1).

Generalized Physiographic Map of Kansas

Figure 1 - Physiographic Map of Kansas, star marks approximate
location of research area. From Kansas Geological Survey

At this site prehistoric people excavated chert from a hilltop,
leaving behind pit and trench features with large amounts of
flintknapping debris (Banks, 2003). The sinuous trenches, backdirt
and lithic debris piles are covered by grass, but are readily visible at

the surface. These features are the result of prehistoric excavations



down to the chert-bearing limestone (Banks, 2003), although there is
some uncertainty as to the rock layer from which the chert was
quarried. On September 12, 2004, Kansas State Historical Society
archaeologists Will Banks and Ron Hoard mapped the site (Figure 2)

and dug test pits to collect chert nodules for NAA analysis (Figure 3)..

14P057

Dennis Quarry

Countour Map of
Mined Areas

Countour Interval 15 cm

—
20 Meters

Figure 2 — topographic maps of the Dennis Quarry excavations.



Figre 3 - Will Banks sights in the location of samples collected
for analysis.

GEOLOGICAL ASPECTS

The Dennis Quarry site is located on a ridge along which
limestone outcrops are limited. Previous archaeological investigators
have tentatively identified this rock unit as the Threemile Limestone
Member of the Wreford Formation (Banks, 2003). The Threemile
limestone in Pottawatomie County contains several beds of limestone
alternating with thinner beds of chert. The Threemile is
approximately seven feet thick, and is prevalent throughout the

county (Scott et al., 1959). Its thickness and position in the



county (Scott et al., 1959). Its thickness and position in the
stratigraphic column (Figure 4) should easily distinguish it from other

chert-bearing units, above and below.
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Figure 4 — Sequence of lower Permian rocks in Kansas. Modified
from Zeller, 1968.

The Threemile Limestone Member of the Wreford Formation is
a conspicuous rock layer in the Flint Hills of Eastern Kansas. This
relatively thick, resistant limestone layer caps many of the hills in the
eastern Flint Hills region. The limestone contains abundant chert
beds and nodules, which, upon weathering of the surrounding
limestone, form “rim rock” around the hilltops. Although chert from
this unit is readily available at the Dennis Quarry, was it the chert
utilized by the native inhabitants of this region?

Useful exposures of the Threemile Limestone are lacking near
the Dennis Quarry, but it, and associated units, is well exposed at the
currently active Bayer Quarry. Two stratigraphic sections (outcrops 1
and 2) were measured and described at the Bayer quarry that is
located approximately one kilometer northeast of the Dennis Quarry

(Figures -5, 6, 7, 8, & 9).



Figure 5 - Described section (outcrop 2) of Speiser Shale and
Threemile Limestone (top) at Bayer Quarry. Backpack for scale.



Figure 6 - Funston limestone to Threemile limestone at Bayer Quarry
at outcrop 2.



Figure 7 — Threemile limestone at outcrop 2.



Figure 8 — Chert bed in Threemile limestone at outcrop 2



Outcrop 2- Active Quarry Area Sec.15 T.7S R.I2E

Pottawatomie County, Kansas Location:E1/2,NE1/4,5E1/4,SW1/4

Date: July 27,2005 Scale: 1:40

38. Limestone and chert, fifty-one centimeters thick. Limestone weathered color very pale orange (10YRS/2) or medium light
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bisected by chert. Horzontal I hering. Lower contact abrupt, stands in refief above siitstone below.
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pale yeliowish orange (10YRB/E) to dark yellowish arange (10YR6/6). Fresh color medium dark gray to dark gray (N3-N4). Occurs
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an isolated rodule. Fossils are sbundant, with same types observed in imestone.

i 37. Sistone forty-six centimeters thick. Weatherad color is medium gray INS), fresh color is yeliowish gray (5Y7/2). Beds are thin
and consistent, -~ 1mm. Soft and easily removed. Lower beds are mare resistant. Basal contact is gradational.

36. Limestone thirty-one inches thick. Weathered color grayish orange (10YR7/4). Fresh color yellowish gray (5Y8/1). One
he | = ELTTYLL resistant bed, consistent thickness across this ourcrop. Lower contact abrupt with yellow siltstone below,
) &

Rt it =gl

— 35, Siltstone sixty-six centimeters thick. Westhers dusky yeliow (SY6/4). Fresh color grayish yellow (SYB/4). Soft except for
24t - :-_i occasional hard caicite boxwork, similar 1o outcrop 1, bed 9. Boxwork is grayish yeliow [SYB/4) when weathered, yellowish gray

.oy {5Y7/2) fresh. Abrupt contact with limestone below.

oo m 34. Caleareous mudstone thirty-one centimeters thick. Less tlaty and more calcareous when compared 1o units below and
above. Weathered color yeliowish gray (SYB/1), fresh color bluish wiite (5B9/1). Unit is relatively hard, lower fairly
distinct.
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33, Thin-bedded siltstone forty-six thick. Weathered color yeliowish gray (SY7/2), similar fresh. Bedding varies from
1-15mm. Contains thin sandy parting nmmmwwmmmmm Sand lenses

~ oceavonally have thin black specks similar to fish scales.
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S ~ = 32 Sitstone, thirty-one centimeters thick. Lower part has 8 weathered color of pale ofive (10Y6/2). Fresh color grayish ofive

o] st -] (10Y4/2). Upper half sightly less green, more wavy. Weathered color yellowish-gray (SY7/2), Fresh color same. Bedding wavy,
PERINE .= Lo miore $0 toward top. Layers vary from 2-17mem, thinning upwards. Basal contact gradational.
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P, narder ard more resistant than Contains trystaliine caicite and iron oxide staining in places. Lower
| oase Rl bl dedd contact gradational. -
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30, Sdtstone sixty-six centi thick. Weat d coior yeliowish gray (SY7/2), fresh color light olive gray (SY7/2). Bedding is
wery thin, 30-40mm and sightly wavy. Lower contact distinct with darker, platy sitstone below.
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29. Siltstone sixty-one centimeters thick. Weathered color grayish yeliow green (SGY7/2). Fresh color medium olive gray
5Ys/).
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28, Cal dstone thirty-one thick. Wisathered color yellowish-gray (SY&/1). Fresh coior grayish yeliow-
— green {SGY7/2). Unit's more resistant and stands in refief compared to mudstonss atove and below. Basal contact gradational

I . with red siltstone below.
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X . 27. Sinstone eighteen centimeters thick. Weathered color pale red (SYRE/2). Fresh color pale brown (SYRS/2). Hardness varies
%—-‘xl- greatly ding to moi and weathering. Basal contact is gradational with green siltstone beiow.
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26. Sitstone twenty-three centi thick. Weath ‘mmmmnmmmmmmmn
{ardness varies with mo': and weathering, if moist, or weathered with it bies on contact. If dry
and hered, it may resist b blows. Basal contact with limestone gradational.
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25. Li Fity-six centi thick. Weathered color pinkish-gray (SYRB/1), fresh color white to very fight gray (N8-NS).
Umnestone is resistant, fresh surfaces may display crystaifine caicite, refective in light. Lower contact abrupt.
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24, Sitstone eighteen centimeters thick. Fresh color greenish gray (SGYE/1 ), westhered color similar to fresh. Bedding is
somewhat wavy in places. Does not break slong these planes, though. Lower cortact distinet.

23. Sitstone fifteen centimeters thick. Weathered color pale red (10R6/2). Fresh color is seme. May be iron axide staining in
cracks. Unit is fairy resstant, lower contact with green siltstone interfingers in piaces.

22. Siltstone forty-Fve centis thick. Weathened color is light greenish-gray (SGYB/1), fresh color is grayish green (10GYS/2).
Unit can be resistant i dry. A fresh surface fizzes in HCL, indicating some cacite content. Lower contact abrupt with massive
Tmestone.
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T 21. Limestone one hundred fifty-twe cents thick. We color s yeil gray (5Y7/2), fresh color is white (NS).
ey Sedding is massive. fractures are few. Lower contact not observed.

Toral Thick B.08m (318 inches/26.50 feet)

Figure 9 — Measured and described sequence at outcrop 2.



The Blue Rapids Shale Member (outcrop 1; Figures 10 & 11) is
exposed in a gully approximately 250 meters southeast of the active

quarry area.

Figure 10 — View looking west of a gully in the Blue Rapids Shale
Member at the Bayer Quarry (outcrop 1).



Outcrop 1- Gully on west side of hill Sec.22 T7S RI2E

Pottawatomie County, Kansas Location:N1/2, NE1/4, NE1/4, NW1/4
Date: July 13,2005 Scale: 1:40
20. Irreguiar, bedded i 8 i thick Very light gray (NB) when fresh, very pale orange (10YRE/2] westhered.
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By . 16. Limestane twenty-five centimeters thick. Becomes thicker, less platy and loses purple tint of unit below. Color light gray
- {SYRB/1] fresh, weathering yeliowish gray (5Y7/2). May be stained with ron oxide when weathered. Contains circular to elongate
. holes (~1mm dia] resembiling those left by weathering of fusulinids. Lower contact gradationsl.
L
"(.:;'3"” s 15. Li thirty-eight centi thick. Light grayish red purpie when fresh (SRP4/2), pinkish gray (SYRB/1) when weathered.
: Bedding thin and regular, siightly wavy. Varies from ~2mm to ~50mm. Contact abrupt with siitstone below.
: 14. Sitstone with red and green zones, thirty-three centimeters thick in total. Thirteen centimeterns of yelowish gray (SY8/1)
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e il = e o ying greenish-gray sitstone, aiso two it is another red (584/2) siltstone ten
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13, Siltstone thirteen centimeters thick. Light yellowish gray (SYB/1) fresh, greenish gray (SGY6/1) weathered. Weathers into flakes,
s tmm_.‘_“.‘_ bedding i thin (2-6mm. Contacts are abrupt.
L!' —— 12. Siftstone thirty centimeters thick. Paleosol? Grayish red (10R4/2) in lower half becoming pale red purple (SRP6/2) in upper hat.
@3 : Color same fresh or weathered. Bedding is thin, (2-8mm]. Weathers into flakes, Lower contact is gradational.

11. Sitstone, thirty-three centimeters of Fssile beds. cwmgrqmnmmmgmwynm Bedding is
thin and platy (2-10 mm]. Contact fairly gradational with coarser beds below, similar compostition here, but finer laminations.

10. Siitstore, thirty-five centimeters. Lower portion is oiive biack when fresh (SY2/1), medium bluish gray (585/1) weathered,
. Grades upward into very ight Bluish gray (5B8/1) and light brown [SYRS/2) weathered, similar fresh. Bedding i lower, darker part
s ‘twmm thin {3-5mm), becoming thickes, (- 10mm) in lighter zone above.

9. Caicite boxwork bed twenty-five certimeters thick. Very hard, light gray {NB) to fight ofive gray (SY6/1) fresh, yeliowish gray
{5Y7/2) weathered. Massively beddded. Sharp contact with possibie paleosol below.
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woviamni & 8. Sitstone, possibie paleosol. Thirty centimeters thick. Blackish red (SA2/2) when fresh, purplish grey (5P4/2) when weathered.

Bedding is fissile to platy. Lower contact with tan sitstone is sharp.
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biuish white (589/1) when weathered. Bedding ing very thin lami: g . Nodules near top of the
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] P ' 6. Cal d: hard and ixty-fous i thick. Yellowish gray (SY7/2) weasthered, nearly the same fresh,
e : Bedding varies from 1040 mm. menum
T . 5. Covered
3] oo b 4. Li ty-Fve thick. Yellowish gray [5Y7/2) fresh, pale yellowish brown (10YR6/2) at base, medium gray &t
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R % Covasnd
| o e ey
1;_1:—‘ 2. L forty-three thick. Yeliowish gray (SY7/2) with peliets when fresh, pale yellowish brown(10YR6/2) when
- weathered. Massively bedded, basal contact is gradational.

1. Siltstone, ane hundred thirty-seven centimeters thick. Light ofive gray (SY5/2) fresh, yellowish-gray (5Y7/2) when westhered.
Bedding in lower part thin {~20-40mm), decreasing upward.

Total thickness: 8.59 m (342°/28.50)

Figure 11 — Measured and described sequence at outcrop 1.



Outcrop 2 (Figures 5 & 6) is a section from the Funston
Limestone Formation to the Threemile member of the Wreford
Limestone, which was covered by 1-1.5 meters of glacial till. Current
quarrying operations have removed most of these glacial deposits in
the immediate area. Note that there is a gap of unknown size
between the sequences at outcrops 1 and 2 because the rocks are
not exposed.

APPROACH

On December 10, 2004, an attempt to obtain a small core of the

chert from a test pit at Dennis Quarry was unsuccessful (Figures 12 &

13). Hand samples of the chert were collected for further study.



Figure 12 - Coring attempt at Dennis Quarry



Figure 13 — Equipment failure halted coring attempt

To obtain stratigraphic data between the Dennis Quarry and the
modern stone quarry. A proposal was submitted to the Kansas

geological Survey to drill a core hole between the two sites (Figure

14).



Figure 14 — Site of Kansas Geological Survey Core

This proposal was successful and on September 30, 2005, the
Kansas Geological Survey drilled a core near the Dennis Quarry site

(Figures 15 & 16).



Figure 15 — Core of the chert bed in the Threemile limestone at the
KGS site.



Figure 16- Core showing the contact of the chert bed in Threemile
limestone with the underlying unit.

The core is described in Figure 17.
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Drill Core-Near Dennis Quarry Sec.21 T.7S RI2E
Pottawatomie County, Kansas Location:N1/2, NE1/4, NE1/4, NW1/4

Date: September 30,2005 Scale: 1:40

15. Glacial till, six hundred thirty-two centimeters thick. Recovery poor.

14, Limestone/chert, fifty-one centimeters thick. Chert nodules occur in a zone fifteen centimeters from base.
A regular chert bed occurs sixteen centimeters from base. The contact between chert and limestone is very
irregular. A fossiliferous zone occurs between the chert nodules and bed, brachiopods, bryozoans, and
wrinoids were observed. This area contains an estimated 25 to 30% skeletal grains in a limy mud matrix.
According to Dunhams classification scheme, this is a wackestone. Below the chert bed, skeletal fragments
become sparse, the rock becomes a carbonate mudstone. Color of limestone is light gray (N7) to very light
gray (N8). Lower contact is abrupt.

13. Siltstone fifty-eight centimeters thick. Yellowish gray (SY8/1) in color, contains abundant skeletal
fragments. Gradational contact below with thin calcareous mudstone.

12. Calcareous mudstone, thirteen centimeters thick. Color pinkish gray (SYR8/1). Lower contact abrupt.
11. Siitstone seventy-six centimeters thick. Color yellowish gray (5Y7/2). Lower contact gradational.

10. Siitstone sixty-nine centimeters thick. Thinly laminated, layers yeliowish gray in color {SY8/1) and stained
through with very paie orange (10YRS/2). Lower contact is abrupt.

9. Siltstone one hundred seven centimeters thick. Grayish yellow green in color (SGY7/2). Lower five centime-
ters contains carbonate clasts. Lower contact abrupt with thick limestone.

8. Limestone sixty-three centimeters thick. White in color {(N9). Consists of a muddy matrix with 1-2% grains,
this is a carbonate mudstone. A very small number of vugs occur in an area about five centimeters from the
base of the unit. Lower contact is abrupt.

7. Siltstone, eleven centimeters thick. Color is grayish yellow green (SGY7/2). Basal contact is abrupt with
grey siltstone.

6. Siltstone thirty centimeters inches thick. Color varies light gray (N7) to light bluish gray (587/1). Basal
contact is abrupt.

5. Not recovered. Thirteen centimeters of the core here were not recovered.
4. Siltstone twenty centimeters thick. Color pale yellowish green (10GY 7/2). Lower contact is gradational.

3. Siltstone thirty centimeters thick. VBy“Q"WMinwbr Represents a gradational zone between
green siltstone above and limestone below.

2. Limestone one hundred thirty-two centimeters thick. Yeliowish gray (SY8/1) to very pale orange (10YR8/2).
This limestone is vuggy throughout, the upper forty-six centimeters contains 10-25% vugs, with no observed
skeletal grains. Middie zone of twenty-eight centimeters contains 25-50% vugs, and the lower fifty-eight
centimeters contains less than 5% vugs and less than 10% grains. Skeletal grains overall are less than ten
percent, this unit is classified a carbonate mudstone. Lower contact is abrupt.

1. Siltstone two hundred forty-nine centimeters thick. This unit is thinly laminated, with layers of medium
light gray (NS) and dark gray (N3).

Figure 17 — Core description.




A comparison between the drill core and outcrop 2 at the active
Bayer Quarry, using the top of the thick Funston limestone as datum
is shown in Figure 18. The core and the stratigraphic section appear
to correlate well, with thicknesses varying somewhat and an

individual limestone bed, bed 31 at outcrop 2, absent in the core.
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Figure 18 — Correlation of the sequence at outcrop 2 with the cored
interval.



The very white, vuggy limestone at the base of the outcrop is
the Funston limestone and is correlated with bed 14 of the core. The
shale above the Funston is the Speiser Shale and the cherty
limestone at the top of the core is the Threemile Limestone Member
of the Wreford Formation. The Threemile is thicker at the active
quarry than in the drill core. It is possible that the upper Threemile at
the location of the core was either not recovered in the core, or was
removed by erosion (glacial action).
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