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DEDICATION
The Jeptha Knob portion of the field trip is dedicated to the memory of Calvin T. Schmidt,
who through the years showed interest in the question of the origin of this structure
and love of the Jeptha Knob area in his publication, “A History of Jeptha Knob,” and
allowed geologists access to his property so that they might pursue an answer.

Obituary from Davidson College:

Calvin Tafel Schmidt ’49, of Shelbyville, Ky., died May 22, 2010, at his
home. He was born Oct. 19, 1927, in Shelbyville. He was a lifelong resident
of Shelbyville, the son of Frederick and Helen Tafel Schmidt. He was an alumnus
of Davidson, where he was a member of Beta Theta Pi fraternity. He worked for
45 years at the Coca-Cola Bottling Co. of Shelbyville, 35 years as president. He
cofounded Top Star Vending Co. and founded Stowaway, Shelby County’s first
mini-warehouse operation. Schmidt was a longtime leader in the Coca-Cola
Bottlers Association and of the Soft Drink Association. He was a trustee of Burks
Branch Baptist Church and a longtime member of the Juniper Hunting and Fishing
Club and Shelbyville Rotary. He served his community through service on the
boards of Shelbyville School System, United Way, Boy Scouts, Shelby County
Community Theatre, and Jewish Hospital. He was instrumental in documenting
the history of the Juniper Club, and the history of Jeptha’s Knobs, and the Clayville
area, where he had a farm. Schmidt was cofounder of a coffee club which met
over many years in local restaurants. Woodworking was his lifelong hobby. He
is survived by his wife, Yvonne, 98 Wedgewood Dr., Shelbyville KY 40065; his
daughters, Linda DuBourg (Bill) and Carroll Senior (Dale); son Greg Batts
(Paula); seven grandchildren; one great-grandchild. He was preceded in death
by his first wife, Jean Moore Schmidt, and his brother, Craig R. Schmidt ’43.
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The Jeptha Knob Cryptoexplosive Structure,  
Shelby County, Kentucky

William M. Andrews Jr. and Mark F. Thompson

This field trip is divided into two parts. First, we will examine the geology and geomor-
phology of a suspected impact structure. It will provide opportunities to discuss regional 
versus local geology, the effects of impacts on carbonate target rocks, and the geomorphic 
evolution of this structure.

A barbecue lunch will be provided by Rick’s White Light Diner, Frankfort, Ky., “The 
Finest Dive in America” (just ask Guy Fieri, host of the Food Network’s “Diners, Drive-ins, 
and Dives”).

The afternoon portion will be a short drive to outcrops along Ky. 55, around the north 
side of Shelbyville. Here we can collect a number of fossil specimens.

Roadlog Mileage
Miles to	 Cumulative

	 0.0	 0.0	 Front of hotel.
	 0.1	 0.1	 Turn right on Corporate 

Campus Drive.
	 0.2	 0.3	 Turn right on Hurstbourne 

Green.
	 0.1	 0.4	 Turn right on Hurstbourne 

Parkway and proceed south 
on Hurstbourne Parkway.

	 1.6	 2.0	 Hurstbourne Parkway and 
Shelbyville Road (U.S. 60). 
Stay on Hurstbourne Park-
way heading south.

	 1.7	 3.7	 Turn left onto entrance ramp 
to Interstate 64 East. Proceed 
on I-64 East.

	 2.2	 5.9	 Pass by Blankenbaker Park-
way.

	 1.8	 7.7	 Pass by Gene Snyder Free-
way.

	 12.7	 20.4	 Pass by exit 32 (Ky. 55).
	 3.6	 24.0	 Continue on I-64 East to exit 

43 (Peytona/Waddy). Turn 
left on Ky. 395 (Peytona 
Beach Road).

	 2.1	 26.1	 Turn left on U.S. 60.
	 1.3	 27.4	 Turn left on Buzzard Roost 

Road.
	 1.4	 28.8	 Stop 1. After sharp right, 

turn left into first drive-
way. Bus will back out, turn 
around, and head back to 
U.S. 60.

	 1.4	 30.2	 Turn left onto U.S. 60. Pass 
through Clay Village.

	 3.2	 33.4	 Turn left on Ky. 714.
	 1.5	 34.9	 Turn left into Knobs Farm, 

Britton Run (just before 
Knobs Farm, Britton Run, 
is mailbox 1790). This is 
stop 1, Jeptha Knob.

Introduction
The following discussion is adapted from 

Thompson (2005) and is reproduced with the per-
mission of the American Institute of Professional 
Geologists–Kentucky Section.

Many scientists today suspect that the Jep-
tha Knob structure (Fig. 1) is an impact structure. 
It is not listed with the more than 170 such places 
on Earth because many of the accepted criteria re-
quired to define impact structures have not been 
observed at Jeptha Knob. Ever since W.M. Linney 
mentioned Jeptha Knob in his 1887 geologic report 
(its first appearance in scientific literature), the in-
terpretation of its origin has been a dynamic one, 
even to this day.

Jeptha Knob contains an eroded and buried 
remnant of a structure that is undergoing a second 
cycle of erosion. After deposition and lithification 
of the Middle and Late Ordovician shallow ma-
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rine carbonates, the Jeptha Knob event occurred, 
forming a structure that was subjected to subaerial 
weathering process during Late Ordovician to Ear-
ly Silurian time. A Silurian transgression resulted 
in carbonate deposition (Brassfield Formation), 
which buried the structure. Today, within the 
second cycle of erosion, much of the Jeptha Knob 
structure has been eroded down an additional 220 
to 320 feet below the level of the Ordovician-Silu-
rian contact (Fig. 2). As a result of erosion and a 
thick soil cover, only sparse rock crops out at Jep-
tha Knob.

The Jeptha Knob structure is a nearly circular 
(approximately 3 miles in diameter) area of uplift-
ed, intensely faulted and folded, Middle to Late Or-
dovician, shallow marine carbonate rocks (Fig. 3). 

Jeptha Knob is situated about 50 miles west of the 
axis of the Cincinnati Arch and nearly 50  miles 
north of the 38th Parallel Lineament of Heyl (1972) 
(Fig. 4). The photograph in Figure 2 (point of inter-
est 1 on Figure 1) was taken from 3.25 miles east 
of the center of the structure. In the distant fore-
ground, 2.5 miles away, is an outer arcuate belt of 
knobs (Figs. 2, 5). This eastern arcuate belt is ap-
proximately 1.7 miles long and trends north-south. 
Weathering processes on this complexly folded 
and faulted structure have characterized this outer 
arcuate belt of knobs with a pseudo-flatiron ap-
pearance. The occurrence of resistant rocks of the 
Drakes Formation in deeper, downdropped fault 
blocks relative to the other surrounding fault blocks 
caused the development of this arcuate knob belt. 

Figure 1. Geologic map of Jeptha Knob showing local roads and locations of points of interest. Adapted from 
Thompson (2005).
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Figure 2. Westward view of Jeptha Knob from 3 miles away. Horizontal line represents the approximate Ordovician-
Silurian contact (world geodetic survey [WGS] 84 datum, N 38.17258716, W –85.05705901, elevation 910 feet).

There may once have been another arcuate belt 
of knobs approximately 0.25 mile to the east and 
possibly many others throughout Jeptha Knob’s 
geomorphic history. An imaginary line drawn in 
a horizontal plane and placed just above this outer 
belt of knobs represents the approximate Ordovi-
cian-Silurian contact when viewed from this loca-
tion (Fig. 2).

Previous Scientific Investigations
The Jeptha Knob structure was first reported 

by William M. Linney (1887) of the Kentucky Geo-
logical Survey. Linney discovered localized fault-
ing in the Jeptha Knob area and suggested that the 
structure was produced by localized subsidence 
and subsequent infilling of sediment. Walter H. 
Bucher (1925) produced the first geologic map of 
Jeptha Knob, based primarily on biostratigraphy, 
and suggested it had a cryptovolcanic origin. Dur-
ing the construction of Interstate 64 in eastern Shel-
by County, Willard Rouse Jillson (1962) discovered 
three previously unmapped faulted disturbances 
south of Jeptha Knob.

C. Ronald Seeger (1968) studied Jeptha Knob 
and performed geophysical work (gravity and 
magnetic surveys). His magnetic survey showed 
that a basement counterpart to the Jeptha Knob 
structure is unlikely because deformation essen-
tially disappears 700 feet below the present surface 
of Jeptha Knob, leaving the crystalline basement 
rocks 5,500 feet below the present surface unaf-

fected. From this and many other findings, Seeger 
concluded an exogenetic origin for Jeptha Knob, 
hypervelocity impact from a bolide being the most 
likely mechanism. Seeger (1968) failed to provide 
confirming evidence of unquestionable criteria for 
his impact hypothesis, however.

Earle R. Cressman (1975a, b) mapped the Jep-
tha Knob structure on the basis of lithostratigraphy 
and produced the most detailed geologic maps of 
the structure in existence today. His maps show a 
cap rock, a central core of uplifted material, and a 
belt of faults and a belt of folds. The fault belt con-
sists of radially propagating faults, several listric 
normal faults ringing the structure, and three re-
verse faults in contact with the central core of up-
lifted material (Cressman, 1981).

Seeger and others (1985) conducted an iridi-
um survey in the vicinity of Jeptha Knob. They an-
alyzed and compared samples collected from the 
highest breccia occurrences at Jeptha Knob, within 
the basal Brassfield Formation, along with other 
breccias found there. The basal Brassfield Forma-
tion breccias yielded anomalously high levels of 
iridium (0.094 to 0.122 ppb). Such small amounts 
of iridium may merely represent iridium that fell 
upon Earth during Ordovician-Silurian lacunae, 
only to be reworked and concentrated in lag de-
posits during Silurian transgression. Nevertheless, 
Seeger and others’ (1985) survey may be worthy 
of further investigation by incorporating the Silu-
rian rocks, which crop out approximately 19 miles 
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west, into this survey. Detecting such low levels 
of iridium requires advanced techniques, instru-
mentation, and analytical experience, which only 
a handful of laboratories worldwide can provide 
(Montanari and Koberl, 2000; Koberl, personal 
communication, University of Vienna, 2005). Be-
fore his untimely death in 1980, Dr. Seeger was 
investigating the possibility that this structure is 
the central peak of a much larger complex crater 
(Seeger, 1968).

Carbonate Impact Targets
The shock metamorphic effects on sedimen-

tary targets, especially carbonates, are a relatively 
new frontier in impact geology. There are no de-
finitive microscopic impact criteria for carbonate 
rocks at this time (Bevan M. French, personal com-
munication, Smithsonian Institution, 2005). Much 

of today’s impact criteria are derived from studies 
performed on targets composed mostly of crystal-
line rocks (e.g., Sudbury, Ries, and Vredefort).

Gordon R. Osinski, J.G. Spray, Pascal Lee, and 
others are examining sedimentary targets with a 
fresh emphasis on carbonates. It has been widely 
held that sedimentary targets decompose during 
high temperatures as they release enormous quan-
tities of H2O and CO2 during impact, and therefore 
deduced that they contain approximately two or-
ders of magnitude less melt rock than crystalline 
targets do. The work of these gentlemen is proving 
otherwise. In short, during abnormally high pres-
sures that occur during impact, carbonate rocks 
do not behave as has been widely held. Carbon-
ates may instead melt, break up as diverse brec-
cias, and, in some cases, flow as a fluidized mass. 
These scientists have determined the clast-to-melt 

Figure 3. Stratigraphic section at Jeptha Knob. Thickness and presence of members based on regional thickness 
and facies trends. From Cressman (1981).
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Figure 4. Map showing the structural features of Kentucky and parts of adjacent states. From Cressman (1981).

ratio of carbonates to be nearly equivalent to coher-
ent impact melt sheets found in crystalline targets 
(Osinski and others, 2002a, b).

Conditions are not normal during impact 
events (Fig. 6). The rapid release of large amounts 
of energy in such events puts too much sudden 
stress on the target rocks for them to respond in 
the normal way. Typical impact velocities of tens 
of kilometers per second far exceed the velocities 
of sound in the target rocks (typically 3 to 5 miles/
second). The resulting impact-produced shock 
waves travel through the target rocks at superson-
ic velocities, and they impose intense stresses on 
the rocks without giving them time to give way by 
normal deformation. In the shock-wave environ-
ment, transient pressures may exceed 500 gigapas-
cals (GPa) at the impact point, and may be as high 

as 10 to 50 GPa throughout large volumes of the 
surrounding target rock. Transient strain rates may 
reach seven to 12 orders of magnitude higher than 
those in ordinary geological processes. At the high-
er shock pressures (> 60 GPa), shock-produced 
temperatures can exceed 2,000°C, and rapid, large-
scale melting occurs immediately after the shock 
wave has passed (French, 1998).

Points of Interest
Point of Interest 2: Margin of the Fault and 
Fold Belts (WGS 84 datum, N 38.17009807, 
W 85.09581157, elevation 875 feet)

This location occurs within the margin be-
tween this structure’s proximal belt of faults and 
its distal belt of folds. The center of the Jeptha Knob 
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Figure 5. Hillshade digital elevation map displaying faults, Silurian cap rock contacts, local roads, and points of 
interest.

Characteristic Regional Contact Metamorphism: 
Igneous Petrogenesis

Shock Metamorphism

Geological setting Widespread horizontal and vertical 
regions of Earth crust, typically to 
depths of 10–50 km

Surface or near-surface regions of 
Earth’s crust

Pressures Typically < 1–3 GPa 100–400 GPa near impact point: 
10–60 GPa in large volumes of sur-
rounding rock

Temperatures Generally < 1,000°C Up to 10,000°C near impact point 
(vaporization): typically from 500° to 
3,000°C in much of the surrounding 
rock

Strain rates 10,375 to 10.75 10.5 to 10.75
Time for completion of process From 105 to 107 years “Instantaneous”: Shock-wave pas-

sage through 10 cm distance, < 
10–5 s; formation of large (100-km 
diameter) structure < 1 hour

Reaction times Slow; minerals closely approach 
equilibrium

Rapid abundant quenching and 
preservation of metastable minerals 
and glasses

Figure 6. Shock metamorphism from impacts: distinction from other geological process (from French, 1998).
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structure is 1.25 miles northwest of this location. 
This stop also affords a scenic view of the knobs as 
they appear to rise up out of the surrounding plain 
(Fig. 7). The lone knob in the distant foreground is 
0.6 mile away and it is the tallest knob in the east-
ern outer belt of arcuate knobs, rising to 1,142 feet.

Point of Interest 3a: Faults, Folds, and 
Injection Breccias(?) (WGS 84 datum, 
N 38.16473901, W 85.12339004, elevation 
890 feet)
Note: This stop is sure to produce much hand-wav-
ing, heated discussions, and flying sparks.

Late in the summer of 1961, when the “grade 
and drain” construction of I-64 in eastern Shelby 
County was nearly completed, Willard Rouse Jill-
son was driving the westbound lane during a re-
connaissance tour and noted faulted disturbances 
at three points south of Jeptha Knob. None of Jill-
son’s observations were previously mapped by Bu-
cher (1925).

Point of interest 3a is a visit to Jillson’s “West-
ern Disturbance” (Fig. 8). Here we will observe 
mixed breccias injected into faults and bedding 
planes. Cressman (1981) noted that particular 
mixed breccias observed along Jeptha Knob faults 

Figure 7. Scenic view from the northwest from the fault and fold margin. The knobs in the distant foreground appear 
to rise up from the surrounding plain.

were not unlike the mixed breccias reported to oc-
cur at Sierra Madera in Texas (Wilshire and others, 
1972); at both locations the breccias consist of frag-
ments that have moved both upward and down-
ward. The difference is that most of the mixed-
breccia occurrences at Sierra Madera are not along 
faults, but are in the vicinity of the central uplift 
and form tabular sheets that cut the country rock at 
steep angles (Cressman, 1981). The Lockne impact 
structure in Sweden contains clastic injection (brec-
cia) feeder dikes that cut through country rock and 
propagate sideways (Sturkell and Ormo, 1997).

In the summer of 2004, Mark F. Thompson 
observed breccias between at least three bedding 
planes at this location (Fig. 9). Further investigation 
(Fig. 10) revealed bedding in a frozen state break-
ing into clasts (cataclasis) and broken clasts in the 
process of being plucked from bedding planes and 
subsequently incorporated into the breccia matrix 
(cataclasite) (see polished section in Figure 11). He 
also noted that the rocks at this outcrop contain a 
wide range of amplitudes over a small cross sec-
tion of area. These strata appear to have very rap-
idly been forced into a smaller compartment.

At this location in the summer of 2005, Mark 
F. Thompson observed what appears to be a feeder 
dike cutting through the limestone succession and 
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Figure 8. Sketch of deformed rocks of point of interest 3a. Tick marks are 10 feet vertical, 100 feet horizontal. This 
view covers from about 550 to 1,050 feet east of the Ky. 714 overpass on the north lane of I-64, in direction N60W. 
“Liberty” implies Drakes Formation; “Arnheim” implies Grant Lake Limestone. Rocks are more covered by soil and 
vegetation than implied in the sketch. A stratigraphic separation of over 500 feet is implied in the faulting shown 
here, but, as an indication of complexity, Cressman (1975b, 1981) mapped Calloway Creek Limestone south of 
these faults, and Clays Ferry is also involved. From Jillson (1962) and Seeger (1986).

Figure 9. Deformed rocks at point of interest 3a. The position of the rocks shown in Figure 10 is outlined. Notice the 
many ranges of amplitudes occurring here.
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Figure 10. Cataclasite frozen during formation. Bedding is breaking into clasts (cataclasis), and broken clasts are in 
the process of being plucked from bedding planes and subsequently incorporated into the breccia matrix (catacla-
site). A small-amplitude fold caps the cataclasite.

propagating sideways between bedding planes. 
Approximately 1,000 feet to the west is a very large 
sheet or irregular mass of breccias that may be 
walked upon.

Thompson cautiously interpreted the breccias 
and mixed breccias of the Jeptha Knob structure to 
have originated from impact-related clastic injec-
tions. The best model for this cursory field trip is 
that of the Ordovician Lockne impact structure in 
central Sweden (Fig. 12).

Point of Interest 4 and Stop 1: The Knobs 
Farm–Resort Home (WGS 84 datum, N 
38.17905664, W 85.12504228, elevation 
930 feet)

Stop 1, at the Knobs Farm (Fig. 13), is located 
0.45 mile due west from the center of the structure 
and is approximately 0.2 mile inside the central up-
lift. This is private land, and permission must be 

obtained from the landowner to enter. No excep-
tions!

Point of Interest 5: A View from the Top 
and Ordovician-Silurian Contact (WGS 
84 datum, N 38.18178177, W 85.11766621, 
elevation 1,165 feet)

Point of interest 5 affords many spectacular 
views from the top of Jeptha Knob upon the Silu-
rian cap rock (Fig. 14). After taking in the views, 
the Ordovician-Silurian contact can be examined 
(Fig. 15) and karren feature development upon the 
subparallel Brassfield dolostones can be looked 
at. Karren, from the German “wheel tracks,” are 
furrows that occur from solution by rain wash on 
carbonate rocks. Figure 16 is a polished slab of the 
Silurian Brassfield Formation present only in the 
Jeptha Knob area.

This location is 0.2 mile northwest of the cen-
ter of the structure. Looking west-northwest from 
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Figure 11. Bedding in a frozen state breaking into clasts 
(cataclasis) and broken clasts in the process of being 
plucked from bedding planes and subsequently incorpo-
rated into the breccia matrix (cataclasite).

here, Kentucky’s Knobs geophysical region can 
be viewed. This is the escarpment approximately 
19 miles away on the distant horizon. The conflu-
ence of the Kentucky River with the Ohio River is 
approximately 35 miles due north in Carroll Coun-
ty, Ky. On a clear day it is possible to see clouds 
of steam rising from power plants along the Ohio 
River. Try to imagine a Pleistocene moment in 
which a 1-mile-thick ice sheet may have once glis-
tened blue-green along the horizon to the north, 
or a herd of megafauna roaming and grazing the 
peneplain in the foreground. If you’re into modern 
history, you might imagine buffalo migrations or 
Indians or pioneers traveling along the Midland 
Trail, which was succeeded by U.S. 60. More im-

portant, take a moment to experience the present 
moment and the deafening silence this location 
provides.

Why does this Jeptha Knob structure rise as 
a monadnock above the slightly rejuvenated pene-
plain of the Tertiary that we see before us? Why 
wasn’t this structure eroded down to the approxi-
mately 900-foot elevation of the Lexington Pene-
plain? Is the cap rock protecting this structure? 
How could this occur when the cap rock once cov-
ered this entire region? Walter H. Bucher (1925) 
was the first to address this question, and subse-
quent observations have built upon his interpreta-
tion.

The reason Jeptha Knob survives as a resid-
ual hill on the Lexington Peneplain is most likely 
threefold. It is a combination of normal faulting, 
porous rock occurrences, and the presence of en-
compassing marginal synclines. The occurrences 
of the Drakes Formation in downdropped normal 
fault blocks have protected Jeptha Knob from ear-
lier erosion. Present-day erosion is exposing these 
rocks in downdropped fault blocks. Their relative-
ly porous and permeable nature with respect to 
other surficially exposed units has reduced surface 
runoff, however, and therefore inhibited Drakes 
Formation erosion. In other instances, the syncli-
nal structures within the fault blocks that contain 
the Drakes Formation also inhibit surface runoff 
through capture and diversion away from stream 
channels. Therefore, all three of these conditions 
play a role in slowing erosion of the Jeptha Knob 
structure.

Point of Interest 6: The Southwest Fault 
Belt and Arcuate Knob Belt (WGS 84 
datum, N 38.17150354, W 85.12987562, 
elevation 990 feet)

This point of interest is located in the middle 
of the southwestern fault belt and situated 0.9 mile 
southwest of the center of the Jeptha Knob struc-
ture. We’re standing upon the spine of yet another 
arcuate knob belt. This southwestern belt of arcuate 
knobs is approximately 1.1 miles long and trends 
in a northwest-southeast direction. Like the eastern 
belt of arcuate knobs, this southwestern belt is also 
a product of differential erosion. In contrast to the 
eastern knob belt, the resistant Drakes Formation 
rocks here are in fault blocks that appear to be situ-
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Figure 12. Drawing showing the rarefaction wave that follows the compression wave propagating through the sedi-
mentary succession. The strata are separated along the bedding surfaces, especially along the weaker layers. 
Clastic material is sucked in between the separated beds (from Sturkell and Ormo, 1997).

Figure 13. Entrance to the Knobs Farm as it appeared on January 7, 2003. View is northeast. Britton Run is the 
valley in the foreground.
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ated at higher relative positions than many of the 
other surrounding fault blocks. Also noteworthy is 
that the rocks of the Drakes Formation at this loca-
tion are tightly folded into an inwardly plunging 
syncline.

Erosive forces have been at work on the Jep-
tha Knob structure more excessively on its south-
western region than on its eastern region. This is 
because the structure is located in the headwaters 
of the westward-draining Salt River watershed. 
The southwestern section of Jeptha Knob is located 
in a more mature section of the Salt River drainage, 
whereas the eastern section is in the headwaters. 
Therefore, the eastern region is subject to slower 
erosive rates.

Looking 0.5 mile to the northeast, into the cen-
tral uplift, you can see an approximately 90-foot-
thick sequence of Silurian cap rock rising to an 
elevation of approximately 1,185 feet at its crest 

Figure 14. Scenic view looking northwest from the top of the Silurian cap rock.

(Fig. 17). The elevation of this location is 990 feet 
and it is near the contact between the Saluda and 
Bardstown Members of the Drakes Formation. 
Therefore, the strata within the fault block at this 
location have downdropped a minimum of 55 to 
80 feet from their original stratigraphic position.

The view south is across the fault and fold 
belts (Fig. 18). I-64 is 0.5 mile due south, where it 
passes over some of the structure’s southernmost 
faults. Beyond I-64 for approximately 0.5 more 
mile south is the fold belt that dampens into strata 
having structural dips consistent for this region, 
ranging from 16 to 22 feet per mile.

Appendix A contains core descriptions as 
well as some selected photographs of split and pol-
ished core sections to show some of the distorted 
bedding and possible breccia zones from the Ozark 
Mahoning JK78-1 core from the top of Jeptha Knob. 
Locations of cores are shown on Figure 1.
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Figure 15. Silurian cap rock outcrop (Brassfield For-
mation) at the Ordovician-Silurian contact. This site is 
comparable to one that contains Seeger’s (1985) iridium 
anomaly.

Figure 16. Polished slab of the Silurian Brassfield For-
mation, which is slightly phosphatic and glauconitic, 
showing crinoid, bryozoan, and other fragments in a 
greenish-yellow dolomite.
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Figure 18. Scenic view toward the southwest from the southwestern fault belt.
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Roadlog Mileage
Miles to	 Cumulative

	 0.0	 0.0	 Exit out of Britton Run. Turn 
right onto Ky. 714.

	 1.6	 1.6	 Turn left onto U.S. 60.
	 3.3	 4.9	 Turn right onto Ky. 53/Busi-

ness 55.

Fossil Collecting at Grant Lake and Calloway Creek  
Limestone Outcrops

Frank R. Ettensohn and Stephen F. Greb

Roadlog Mileage

Figure 1. Location map showing stops 2a (WGS 84 datum, N 38.2441016, W 85.2311833) and 2b (WGS 84 datum, 
N 38.2411333, W 85.2013333).

	 2.0	 6.9	 Turn left onto Ky. 55/Free-
dom’s Way.

	 1.8	 8.7	 Pull off onto shoulder and 
stop at outcrop of Calloway 
Creek and Grant Lake Lime-
stone. This is stop 2a (Fig. 
1).

Shelbyville

a b

43
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55x

55 Freedoms Way
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Clays Ferry Formation
Calloway Creek Formation
Grant Lake Limestone

0 1 mi
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85°11

38°15

N
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Figure 2. Paleogeographic reconstruction of Laurentia during Late Ordovician time (after 
Scotese, 2007) showing the location of the central Kentucky field trip area (red dot). Used 
with permission.

Introduction to Fossil-Hunting 
Localities
Stratigraphy

The Upper Ordovician Calloway Creek and 
Grant Lake Limestones occupy the Maysvillian 
Stage of the Cincinnatian Series (see, e.g., Cress-
man, 1975). The base of the Calloway Creek is the 
base of the Maysville, whereas the top of the Grant 
Lake Limestone is locally the top of the Maysville. 
The Grant Lake is equivalent to the McMillan For-
mation of older Kentucky literature, which was 
composed of the Bellevue, Corryville, and Mount 
Auburn Members. These names are widely used 
in paleontologic and paleoecologic investigations 
of the Cincinnatian Series. Using the chronology 
of Ogg and others (2008), the Calloway Creek and 
Grant Lake Limestones are approximately 452 mil-
lion years old.

Upper Ordovician strata in central Kentucky 
and the greater Cincinnati area have been divided 
into a series of third-order sequences (Pope and 
Read, 1997; McLaughlin and others, 2004). These 
sequences define broad sea-level trends, which can 
be correlated across much of North America. The 
same units can also be examined as part of a large 
regional regression that accompanied the waning 
stages of the Taconic tectophase of the Taconian 
Orogeny (Ettensohn, 1991, 2008).

Upper Ordovician Paleogeography
The Upper Ordovician limestones and shales 

of central Kentucky were deposited on a very gen-
tly dipping ramp on the western margin of the Ap-
palachian foreland basin. In addition, this area was 
a part of the continent Laurentia, which was situ-
ated in the subtropical, trade-wind belt, approxi-
mately 25° south latitude (Scotese, 2007) (Fig. 2). 
This position placed the region astride major storm 
pathways during Ordovician time (Marsaglia and 
Klein, 1983; Ettensohn and others, 1986).

Depositional Environments
Rock units in the field area are inferred to 

have been deposited in a series of shallow marine 
depositional environments in an overall regressive 
(shallowing) sequence (Figs. 3–4). The deepest end 
member is represented by the Clays Ferry Forma-
tion; it consists of interbedded shales, fine-grained 
limestones, and siltstones, of which 50 percent is 
shale (Cressman, 1975). This unit has been inter-
preted to represent deep open-marine environ-
ments well below normal wave base (Cressman, 
1973; Ettensohn, 1992). Although this unit is pres-
ent in the Shelbyville area, it will not be visited on 
this trip.

The shallow end member is represented by 
the Rowland Member of the Drakes Formation 
(Figs. 3–4), which also crops out in the Shelbyville 

area but will not be 
seen on this trip. The 
Rowland Member 
is characterized by 
greenish gray, argil-
laceous, dolomitic 
limestones interbed-
ded with silty, glau-
conitic mudstones 
(Cressman, 1975). 
Fossils are typically 
sparse, but accumu-
lations of ostracods 
occur locally. Rip-
ple marks and mud 
cracks cover many 
bedding surfaces. 
This unit has been in-
terpreted to represent 
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Figure 3. Relative sea-level curve and generalized stratigraphic column of Upper Ordovician strata in the Shelbyville 
area. Bracketed area to the left represents the part of the section viewed at the fossil-collecting stops.

Figure 4. Schematic environmental continuum interpreted to represent the sequence of environments present in the 
Shelbyville area. The boxed-in area represents the part of the continuum represented in the fossil-collecting stops.

Depositional Environments
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very shallow, quiet, intertidal mud flats (Weir and 
Peck, 1968).

Between these two end members, the Callo-
way Creek and Grant Lake Limestones represent 
the intervening shallow open-marine, tidal shoal, 

and platform lagoonal environments (Fig. 4). These 
units are well exposed at stop 2.

Calloway Creek Limestone
The Calloway Creek Limestone is 60 feet thick 

in the Shelbyville area and is largely composed of 
interbedded fossiliferous 
calcarenites (80 percent) 
and interbedded calcare-
ous shales (20 percent), al-
though the upper 6 to 12 
feet typically contains very 
coarse-grained, crossbed-
ded calcarenites and cal-
cirudites (Fig. 5). Fossils are 
dominated by large bryozo-
ans and brachiopods, which 
are commonly fragmented 
(Cressman, 1975).

Lower Interval
At stop 2a only the up-

per 18 feet of the Calloway 
Creek is exposed. The lower 
6 feet of the unit contains 
thin, even-bedded, fossilif-
erous calcarenites and in-
terbedded shales that are 
typical for the formation 
(Fig. 5). These beds repre-
sent storm deposition in a 
shallow, open-marine set-
ting. Each thin bed of lime-
stone probably represents a 
storm deposit that formed 
a firm substrate on which 
brachiopod and bryozoan 
communities could become 
established. Large robust, 
trepostome bryozoans are 
especially characteristic of 
Calloway Creek limestones 
(Cressman, 1975). The frag-
mented nature of many 
fossils shows the effects 
of storms on these bottom 
communities. Storm facies 
have been widely studied 
in Upper Ordovician strata 

Fossil Collecting at Grant Lake and Calloway Creek Limestone Outcrops

Figure 5. Parts of the stratigraphic section exposed on the south side of the high-
way at stop 2a.
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Figure 6. Crossbeds from the upper calcarenitic part of the Calloway Creek Limestone (see Figs. 2–4) on the north 
side of the road at stop 2a.

Depositional Environments

of north-central Kentucky (see, e.g., Jennette and 
Pryor, 1993).

Upper Interval
The lower Calloway Creek is separated 

from the upper 11 to 12 feet of the unit by a thin 
(1.5  inches), rust-stained hardground or disconti-
nuity surface (Fig. 3). The hardground consists of 
pyrite oxidized to various iron oxides and phos-
phorite and represents a brief period of sediment 
starvation and sea-level rise at a parasequence 
boundary (Clepper and Ettensohn, 2012). Overly-
ing parts of the unit consist of light gray, bioclastic 
calcarenite and calcirudite with prominent cross-
beds (Fig. 6), ripple bedding (Fig. 7), scours, and 
storm-lag horizons. Hummocky bedding is present 
below the crossbeds in the lower part of the upper 
interval. The prominent crossbeds at this stop ap-
pear to have foresets with opposing orientations, 
commonly referred to as herringbone crossbeds, 
but troughs in successive crossbeds are obliquely 
oriented rather than directly opposed. Large frag-

mented fossils and mudstone rip-up clasts are 
common throughout the interval (Fig. 8). Where 
the fossils have been dissolved and the mudstones 
weathered away, yellow calcite, orange-brown 
dolomite, and sphalerite have filled in the voids 
(Figs. 7–8), giving this part of the Calloway Creek 
Limestone an orange-brown-speckled appearance. 
Just beneath the hardground at the top of the for-
mation, is a thin (6 to 8 inches), dark gray, fine- to 
medium-grained calcarenite that shows low-angle, 
unimodal crossbedding, dipping 2 to 9° south-
southwest (Fig. 9).

The grain size and crossbedding in the upper 
Calloway Creek indicate deposition on a series of 
migrating sandbelt shoals above wave base (Fig. 4). 
Prominent crossbeds were probably deposited by 
tidal currents. Hummocky crossbedding in the 
lower part of the interval and amalgamated bed-
ding suggests that storms also periodically re-
worked this sandbelt. Symmetrical ripples show 
the influence of fair-weather wave reworking. The 
low-angle bedding at the top of the interval repre-
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Figure 7. Ripple bedding (center of the photograph) from the upper calcarenitic part of the Calloway Creek Lime-
stone on the north side of the road at stop 2b. Brownish orange speckling on the exposure is a dolomitic infill ce-
ment.

sents a short interval of beach or lower-shoreface 
development on top of the shoals (Fig. 4). This 
beach facies, in turn, is abruptly overlain by anoth-
er hardground or discontinuity surface marked by 
pyrite, iron and manganese oxides, and phospho-
rite (Figs. 3, 10). At both outcrops, the presence of 
large erosional remnants, as much as a foot thick, 
on the hardground (Fig. 11) suggests that a pe-
riod of submarine erosion accompanied sediment 
starvation and flooding across this surface before 
deposition of the overlying Grant Lake Limestone 
(Fig. 3).

Soft-Sediment Deformation
A the east end of the western outcrop, parts 

of the tidal sandbelt facies in the Calloway Creek 
have been deformed into penecontemporaneous, 
soft-sediment structures that have been called flow 
rolls, pseudonodules, or ball-and-pillow structures 
(Fig. 12). Structures like this can have many origins, 
but without further examination of additional ex-
posures, the most likely origins are storm-related 
or seismic. Numerous studies have interpreted ho-
rizons of soft-sediment deformation (mostly ball-
and-pillow structures) in the Upper Ordovician 
of central Kentucky, southeastern Indiana, and 
southern Ohio, as seismites, or beds formed from 
liquefaction induced by an earthquake (Kulp, 1995; 

Pope and others, 1997; Ettensohn and others, 2002; 
Jewell and Ettensohn, 2004; McLaughlin and Brett, 
2004). But not all soft-sediment deformation in 
the Upper Ordovician was related to earthquakes. 
Storms can also induce this kind of deformation 
through overpressuring by high-amplitude storm 
waves (Kraft and others, 1985; Okusa, 1985) or by 
the drag force of bottom storm currents (Lowe, 
1976; Orange and Breen, 1992). At this stop, the 
overturning of crossbeds and the incomplete infill-
ing of overlying scours by apparent storm-lag de-
posits in the same horizon as the ball-and-pillow 
structures (Fig. 12) suggest that storms were the 
likely origin for the deformation.

Grant Lake Limestone
The Grant Lake Limestone is 150 feet thick in 

the field stop area (Cressman, 1975). At stops 2a 
and 2b only the basal 15 to 20 feet are exposed in 
these two cuts. The unit is composed of 70 to 90 per-
cent medium- to coarse-grained, poorly sorted, ar-
gillaceous limestone with interbedded shale and 
mudstone (Weir and Peck, 1968; Cressman, 1975; 
Pojeta, 1975). The limestones are mainly irregu-
larly bedded to nodular and are largely composed 
of rubbly jumbles of large fossil fragments and 
whole fossils surrounded by a limy, mud matrix 
(Fig. 13). Common fossils include the brachiopods 
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Figure 9. Low-angle unimodal crossbeds at the top of the Calloway Creek Limestone that may represent a short-
lived beach on the north side of the road at stop 2b.

Soft-Sediment Deformation

Figure 8. Linear voids in the outcrop reflect former rip-up clasts, some of which have been filled in with a brownish 
orange dolomite, calcite, and sphalerite.
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Figure 10. Iron-stained hardground or discontinuity surface on top of the Calloway Creek Limestone on the north 
side of the road at stop 2b.

Figure 11. Example of an erosional remnant as much as 1 foot thick (above notebook), encased with the iron-
stained hardground deposits, on top of the Calloway Creek Limestone on the north side of the road at stop 2b.
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Vinlandostrophia ponderosa, V. laticosta, Rafinesquina 
alternata, Hebertella occidentalis, various massive 
ramose and platy trepostome bryozoans, internal 
molds of burrowing modioliform pelecypods, the 
pelycepod Ambonychia flanaganensis, crinoid de-
bris, and internal gastropod molds. Table 1 is a list 
of known fossils from the Grant Lake Formation in 
Kentucky. Plates of common fossils are included in 
Appendix B.

The stratigraphic position of the unit, as well 
as its lithologic and faunal makeup, suggest that 
the Grant Lake was deposited in an extensive, 
open-marine, platform lagoon behind the tidal 
sandbelt of the Calloway Creek and the restricted, 
intertidal mudflats of the Rowland Member of the 
Drakes Formation (Fig. 4). The abundance of mud 
and fine-grained carbonate in the unit suggests 
that it was deposited in a generally quiet-water, 
platform environment protected behind the Cal-
loway Creek sandbelt. However, the bottom of 

Figure 12. Penecontemporaneous, soft-sediment deformation of crossbeds that is commonly called flow rolls, 
pseudonodules, or ball-and-pillow structures, overlain by a large scour incompletely filled by apparent storm-lag 
deposits. From near the top of the Calloway Creek Limestone on the north side of the road at stop 2b.

the platform lagoon was clearly above wave base 
because it was continually ravaged and reworked 
by storm waves as is indicated by the jumbles of 
stacked brachiopod shells that characterize the unit 
(Fig. 14). Added to the disruption caused by storms 
was intense bioturbation by an abundant infauna 
of modioliform pelecypods (Appendix B, Plate B2), 
which has given rise to the nodular appearance of 
limestone in shales throughout the unit (Appen-
dix  B, Plate B2). As the aragonite shells of these 
pelecypods easily dissolved, crude internal molds 
of these pelecypods are all that remain, but these 
molds are common throughout the unit.

Paleoecology
Fossils are abundant in the Grant Lake For-

mation and many reveal information about the 
paleoecology of the unit. Rafinesquina alternata is 
a relatively flat strophomenid brachiopod (Ap-
pendix B, Plate B1). It is common in shalier inter-

Paleoecology
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Figure 13. Typical Grant Lake Limestone lithology composed of irregularly bedded to nodular limestone and shale, 
showing rubbly jumbles of large fossil fragments and whole fossils surrounded by a limy mud matrix. From the north 
side of the road at stop 2a.

Fossil Collecting at Grant Lake and Calloway Creek Limestone Outcrops
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Table 1. Fossils reported from the Grant Lake Limestone in central Kentucky and the greater Cincinnati area. Updated from Weir 
and others (1984) and Kentucky Geological Survey paleontological database.

Arthropods
Crustaceans/Ostracodes

Bolbopisthia sp. 
aff. B. reticulata (Kirk)

Ceratopsis sp. 
C. oculifera (Hall)

Cryptophyllus sp.
Ctenobolbina sp. 

aff. C. cilata (Evans)
Kenodontochilina sp. 

aff. K. subnodosa glabra Berdan
Laccoprimitia sp.
Leperditella sp.
Quasibollia 

Q. persulcata (Ulrich)
Saffordellina sp. 

S. striatella Berdan
Ulrichia sp. 

U. nodosa (Ulrich) [previously Warthinia nodosa Ulrich]

Brachiopods
Orthids (small)

Cincinnetina sp. 
C. meeki (Meek) [previously reported as a species of 
Dalmanella, Onniella, and Reserella]

Dalmanella sp.? [may refer to C. meeki above]
Zygospira sp. 

Z. modesta Hall
Orthids (large)

Hebertella sp. 
H. occidentalis (Hall)

Vinlandostrophia sp. (previously Platystrophia) 
V. cypha (James) 
V. laticosta (Meek) 
V. ponderosa (Foerste)

Bryozoans
Trepostome

Amplexopora sp. 
A. ampla Ulrich and Bassler 
A. cingulata Ulrich 
A. filiasa (d’Orbigny) 
A. parva Utgaard and Perry 
A. welchi James

Atactoporella sp. 
A. mundula (Ulrich) 
A. ortoni (Nicholson)

Batostoma sp. 
B. implicatum (Nicholson)

Batostomella 
B. igracilis (Nicholson)

Calloporella sp.
Cyphotrypa? sp.
Dekayia sp. 

cf. D. appressa Ulrich 
D. aspera Milne-Edwards and Haime 
cf. D. nicklesi (Ulrich and Bassler) 
D. pelliculata Ulrich

Trilobites
Flexicalymene sp. 

F. meeki (Foerste)
Isotelus sp.
Pterygometopus (Achatella) sp. 

P. (A.) cincinnatiensis Meek 
P. (A.) microps (Green)

Inarticulate craniids
Petrocrania sp. 

P. scabiosa (Hall)

Strophomenids
Eochonetes sp.
Rafinesquina sp. 

R. alternata (Emmons)
Strophomena sp.

Heterotrypa sp. 
H. frondosa (d’Orbigny) 
H. inflecta (Ulrich) 
H. paupera (Ulrich) 
H. solitaria (Ulrich)

Homotrypa sp. 
H. curvata Ulrich 
cf. H. flabellaris spinifera Bassler 
cf. H. pulchra Bassler 
cf. H. spinea Cummings and Galloway

Mesotrypa? sp.
Monticulipora? sp. 

M. cincinnatiensis? (James)
Nicholsonella sp. 

N. vaupeli (Ulrich)
Parvohallopora sp. 

P. ramosa (d’Orbigny) 
P. subnodosa (Ulrich)

Peronopora sp. 
cf. P. decipiens (Rominger)

Stigmatella sp. 

Paleoecology
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Table 1. Continued.

Bryozoans (continued)
Other Bryozoans

Bythopora sp. 
B. dendrina (James)

Ceramoporella sp.
Constellaria sp. 

C. florida Ulrich
Corynotrypa sp.
Crepipora? sp.
Cuffeyella sp.

Escharopora sp.
Graptodictya sp.
Stictopora sp. 

cf. S. lata (Ulrich)
Trigonodictya? sp.
Vinella sp. 

V. radialis Ulrich

Chordates
Conodonts

Amphelognathus sp. 
A. grandis Branson and Mehl

Cordylodus sp.
Drepanodus sp. 

D. homocurvatus Lindström 
D. suberectus Branson and Mehl

Drepanoistodus sp. 
D. suberectus (Branson and Mehl)

Oulodus sp. 
O. casteri Pulse and Sweet 
O. oregonia (Branson, Mehl, and Branson) 
O. robustus (Branson, Mehl, and Branson) 
O. subundulatus (Sweet and others) 
O. ulrichi (Stone and Furnish)

Phragmodus sp. 
P. undatus Branson and Mehl

Plectodina sp. 
P. tenuis (Branson and Mehl)

Rhipidognatus sp. 
R. symmetricus Branson, Mehl, and Branson

Echinoderms
Crinoids

Cincinnaticrinus sp. 
C. pentagonus (Ulrich)

Dystactocrinus sp. 
D. constrictus (Hall)

Ectenocrinus? sp.

Cyclocystoides
Cyclocystoides sp.

Edrioasteroids
Carneyella sp. 

C. pilea (Hall) 
C. ulrichi Bassler and Schideler

Curvitriordo sp.
Isorophus sp. 

I. cincinnatiensis (Roemer)
Streptaster sp. 

S. vorticellatus (Hall)

Hemichordates
Graptolites

Geniculograptus 
G. typicalis posterus (Ruedemann)

Molluscs
Bivalves (Pelecypods)

Ambonychia sp. 
A. praecursa (Ulrich)

Caritodens? (Pterinea) sp. 
C. demissa (Conrad) 
C. insueta (Emmons)

Ctenodonta sp. 
C.? cingulata Ulrich 
aff. C. iphigenia Billings 
aff. C.? longa (Ulrich) 
C. pectunuculoides (Hall)

Cuneamya sp.
Cycloconcha sp.
Cymatonota sp.
Deceptrix 

cf. D. filistriata (Ulrich)

Ischrodonta sp.
Lyrodesma sp. 

L. inornatum Ulrich
Modiolodon? sp.
Modiolopsis sp. 

M. modiolaris (Conrad)
Nuculites (Cleidophorus) sp.
Pholadomorpha sp.
Psiloconcha sp.
Rhytimya sp. 

R. convexa Ulrich 
R. mickleboroughi (Whitfield) 
R. munda (Miller and Faber)

Fossil Collecting at Grant Lake and Calloway Creek Limestone Outcrops
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Table 1. Continued.

Molluscs (continued)
Cephalopods

orthocone unspecified [previously Orthoceras sp.]
Orthonybyoceras sp. [previously Treptoceras sp.]

Monoplacophores (snail-like)
Cyrtolites (Cyrtolites) sp. 

C. ornatus Conrad
Helcionopsis sp.

Gastropods
Cyclonema sp.
Loxoplocus (?Donaldiella) sp.
Paupospira sp.
Phragmolites sp.
Sphenosphaera sp.

Porifera
Sponges

Pattersonia sp. 
P. difficilis Miller 
P. tuberosa (Beecher)

Stromatoporoids
Stromatocerium sp.

beds and is considered to have been a colonizer of 
muddy substrates. Like other strophomenid bra-
chiopods, Rafinesquina has one valve that is con-
cave and one that is convex. In life, it likely lived 
with the larger, convex valve down, “floating” as 

it were in the mud (Leighton, 1998) (Fig. 15). Al-
exander (1975) noted that R. alternata shells show 
subtle changes in shape through the Cincinnatian 
Series, corresponding to bedding and grain size. 
Furthermore, a wide range of attached or encrust-

Paleoecology

Figure 14. Stacked brachiopod of Rafinesquina alternata shells such as these suggest transport by storms. From 
the Grant Lake Limestone on the north side of the road at stop 2a.
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ing fossils are a common sight when looking at 
Rafinesquina shells in the Grant Lake Formation. 
When these brachiopods died, their shells were 
used as stable platforms of attachment for other or-
ganisms (Figs. 15–16). Attached fossils are termed 
epibionts or epizoans. Bryozoans, algae, brachio-
pods, molluscs, and Cornulites (tube worms?) have 
all been found attached to Rafinesquina and Stropho-
mena shells in central Kentucky. Some Rafinesquina 
shells also exhibit small vertical holes, which have 
been interpreted as predatory boring and feeding 
by snails or other molluscs while the brachiopods 
were still alive (Bromley, 1981; Brett and Walker, 
2002).

Figure 15. Interpretive diagram showing succession of substrate colonization in muddy, but storm-influenced, Grant 
Lake seas.

Figure 16. Examples of encrusting and attached epizoans on strophomenid shells in the Grant Lake Formation. 
(A) Borings (b) and straight grooves (s) also possibly representing borings on a Rafinesquina shell. (B) Base of a 
ramose bryozoan (bb) covered by encrusting bryozoans on a Rafinesquina shell. (C) Base of a branching bryozoan 
and different encrusting bryozoan on another Rafinesquina shell. (D) Small brachiopod (arrow), possibly Zygospira, 
on strophomenid valve. (E) Detail of encrusting bryozoan on (C). (F) Detail of encrusting bryozoan on (D).

Two other abundant brachiopods in the Grant 
Lake are Vinlandstrophia and Hebertella (Appen-
dix  B, Plates B1–B2). Their shells are thicker and 
more robust than Rafinesquina shells. These shells 
could tolerate more agitated conditions than Rafin-
esquina. Nonetheless, the abundance of crushed 
Vinlandostrophia valves and unopened shells, 
filled like small geodes with sparry calcite cement 
(Fig.  17), indicate that many living brachiopods 
were rapidly buried during storms and not able to 
extricate themselves. Other Vinlandostrophia valves 
were broken and severely abraded, suggesting that 
they were transported for some distance in moving 
water and sediment.

Fossil Collecting at Grant Lake and Calloway Creek Limestone Outcrops
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Figure 17. Geode-like infillings of sparry calcite cement from the brachiopod Vinlandostrophia ponderosa. This kind 
of preservation indicates that the brachiopods were buried alive so rapidly that the valves were not able to open 
afterward and permit sediment infilling. From the Grant Lake Limestone on the south side of the road at stop 2a.
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Appendix A 

Descriptions of the three cores drilled by the Ozark Mahoning Co. on 
Jeptha Knob. Ozark Mahoning was looking for lead and zinc-mineralization 
within Jeptha Knob. 
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Plates of Selected Split and Polished Cores from the Ozark 
Mahoning JK78-1 Core 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





























Appendix B 

The following plates were constructed to aid in fossil identification at field stops in the Grant 
Lake Limestone. All of the fossils shown on the plates were found at the field stops. You can 
visit the fossil pages on the Kentucky Geological Survey Web site for more information on 
Upper Ordovician fossils. Pictures and aids to identifying Upper Ordovician fossils in northern 
Kentucky are also available through the Cincinnatian fossils and stratigraphy Web site, as well as 
the Kentucky Paleontological Society and Cincinnati Drydredger’s Web sites. 

 

Plate B1. Common brachiopods of the Grant Lake Limestone at stops 2a and 2b. Three species 
of Vinlandostrophia (previously Platystrophia) may be found. V. ponderosa has a rounded to V-
shaped hingeline. V. laticosta has a straight hingeline of moderate length. V. cypha (not shown) 
has been reported from the unit but was not identified during initial reconnaissance of the 
outcrops. It has a long, straight hingeline. Hebertella occidentalis is another large orthid 
brachiopod. It has finer ribbing than Vinlandostrophia. Raphinesquina alternata is a relatively 
flat-valved concave-convex strophomenid brachiopod. Strophomenid shells commonly are 
encrusted by bryozoans and other fossils. See Table 1 for a complete listing of brachiopods from 
this unit. 

Plate B2. Other common fossil of the Grant Lake Limestone at stops 2a and 2b. Bryozoans are 
abundant. Branching, platy, and encrusting forms have all been identified. Generic placement 
generally requires microscopic analysis. Pelecypods are also common. Internal molds of ovate 
modioliform clams are most common, but several distinct large clams with fossilized valves can 
also be identified. Caritodens? (Pterinea), possibly C. demissa, has a broad lobate shell with a 
slight “wing” or extension near the hingeline. Valves commonly exhibit fine concentric growth 
layers. Ambonychia’s shell tends to be narrower toward the hinge and has an elevated umbo 
(back point of the shell). It exhibits well-developed ribbing along the long axis of the valves. 
Orthocerid (straight-shelled) cephalopods are uncommon and generally small. See Table 1 for a 
complete listing of other fossils from this unit. 
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Map taken from “A History of Jeptha Knob, Cross Keys Inn, Old Bethel Church, and Wildlife of the Area.”
(All located near Clay Village in Shelby County, Kentucky). Published by Calvin T. Schmidt, 2004, 45 p.




